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CHAPTER 1

BREATRE

o pip BN LHAEN . 1L Python 3.4 Bty ERFHREIM & 1E Python il 242 A

o virtual environment ([E#3E5%) &2 [REEN Python BE5E, W] DAEIRLAR RS e F R X 20 Ho i TR
B, AR R w2 sEe .

o venv A FREEREAOAME T, ‘B¢ Python 3.3 B M(E] Python [{)—34). £ Python 3.4 BH4f
EETHR M pip B AEA B B .

e virtualenv & venv B—f%E =B AR (KHFIH). EMEBERET A VATE Python 3.4 Z HifY
RRABERE , ABLERUAS A RARARERR L venv, /e L A B4 pip B FTELEEE .

o Python £{425| (Python Package Index) J& BRI HEE (41— A SL A7, Hor B4 B n g HAth
Python i Jf] 35 i ]

« Python £ %47 il (Python Packaging Authority) J2—f iy B 88 & FIEIW SCAAE5 ALY BB, 131
A S R ERE B T L, DASAH B G EOR) (metadata) AR SAR UBHME. b FI7E GitHub ¥ 5 1
e TR B S e B E R 4.

o distutils jefg R EE AN AL, B 1998 55 RPN A Python F5EHE R U, AR ELE 1)
distutils 77 NEKEREESMIN, EVIRIS B BRI B 19 B BEAT MEAEE T LB R AR
e e B — T, BRI AR A E T SAAE 3 (Bn: 1 o Python d5h A5 B 8%
AT 25T LR A E 44 ) o

TE 3.5 MU S8 SR e r [EHEE B, BUETRE S LI venv.

& sk
Python £l v - H L AIGE I [EIEE B %
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CHAPTER 2

EARRE

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAT 4844 Python E{F2R 5| 24— R S f A S HLHORIES 1 (dependencies):

[python -m pip install SomePackage }

O #E

H A POSIX i i (494 macOS F1 Linux i [ ), A& Eg b i & 60 BB 30G { F virtual environment ,

¥/ Windows ]2, A< B H #5122 %€ Python R, [ WA %E R 45t PATH BRG] 1%t
THE BRI

TEAT25) H B E — IR R st RS L2 T AT R > < AYHEIGESR T, slRE el 4
shell FTfFRENY HADARFIR T ICIRE , 0044 FR BRLAR A A 5% 108 o e 2 5 | 9k -

python -m pip install SomePackage==1.0.4 # specific version }

python -m pip install "SomePackage>=1.0.4" # minimum version

%ﬁ,W%~ﬂéﬁ%ﬁﬁEW§%,%ﬁﬁﬁﬂ%ﬁ%ﬁ@ﬁ&ﬁﬁ%o%ﬂﬁﬂﬁ%ﬁﬁ%ﬁ@%
il AR 5K -

[python -m pip install --upgrade SomePackage }

B pip MCHRE A 2 BRI, nTDAAE Python BPHE(IT 4 i 4k 3 .
(EMEEPRBE ) SR S veny BLAARSE IR . ZAE— M0 CE A i [EE R rh 2460, Tl miTH /R 11

EiER

& wz%
Python B4l i i r : 2%¢ Python ¥ & F
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CHAPTER 3

Hezanfay... ?

HETR RO B A — LB A5 1 DR AR ot

1 ... £ Python 3.4 Zgijf4 Python [ %4k pip ?

Python /21 Python 3.4 A BRIGHSE pio B, ERERMMRA, pip T [ H B4 (bootstrapped) |, 7
2% Python BRI 5w L]

U

& sy
Python £ (/I E 1M 1 LREIHIFTK

- ADBRIMNERERREN?

Eﬂ;——user%ﬁ% & python -m pip install, atoi& RIEH il HE AR RS TR #2708

- RE&F 2 Python Eff?

2 FHEA Python EFAA AR & HIHORENT, HHBIA KA EHEMEM pip %4 HAEIELL,
HART A AR B RN pip ARLHETN, B2 AREE a E i .

(e 't =
Python £l Jil E w1 LRPHREN

3.4 .. 174t Z (@ Python AL EHTE ?

{E Linux, macOS PA K HoAh POSIX R 45, i Fl A% A4 A 4 519 Python 354 EI55 A —m BH B 28 (switch),
HIEFT pip FAIHE R A
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python2

python2.

python3

python3.

-m pip install

-m pip install

-m pip install

-m pip install

SomePackage
SomePackage
SomePackage
SomePackage

default Python 2
specifically Python 2.7
default Python 3
specifically Python 3.4

B

A GRERAS IR pip 384, WEFATH,
& Windows 1, {ififj Python [EE)454 py 45 fr —m BHEI 28 (switch):

py -2 -m pip install SomePackage # default Python 2

py —-2.7 -m pip install SomePackage # specifically Python 2.7

py -3 -m pip install SomePackage # default Python 3

py -3.4 —m pip install SomePackage # specifically Python 3.4
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cHAPTER 4

FRINREKEE

4.1 7 Linux PR EHZEZRHK Python
1 Linux 2 %%, Python (¥ A/ 2255 i A8 & €[S Linux (8 TR . BL22 5524535 18 Python fiit

A L FEA G root BERR, [EIHATREE T HE RS E (BT IE MR AR H b 2R S A P TR A
pip BIHHL, B THE LA

TEEHIARS L, VApip ZREMHR, MBS IR, SAMEEIRN R 2%,

4.2 K=& pip
pip EIE MM RA TTRER . —HAEER R

[python -m ensurepip --default-pip

e (EBE A HAR B 2225 piply R

4.3 ik~ E IR 3 (binary extension)

Python LA F A iR DAJS R ASIE B 881 7750, L @ T 60 B e LSS BAR M LR S B, 1 SR 6
2R Ao R T RLAL -

WEE T A\ B i wheel Uiy SCR, DA IBIE Python & 45| REE) % /£ Windows I macOS #£1fi
wheel 558, i [ RE FEUDR G2 22, PR B 32 R AR S M 22 S TR B (pre-built) PRS0
AFHFHFEACEETEM.

LR E 5, AT AL RP LR Ik AT A B whee L BESRB G MBI, 52807 RtUA Bk
S Hphr) e e, HARRIEARE e T .

& wsE
Python B4 i E fir . il e



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
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APPENDIX A

>>>

7. %) X, shell [FHE Python $&/8 7 0. H i REYE ELafas ' AL B 7 sUes A T i AR XA 181

FPAZR

o AR AR RIS I . e — B VCRCH 22 E AT (delimiter, BIAINESR. J5fR9%. E4
SREk=515%) [EI90, SURTERRE — (A4 Ads (decorator) 2 1%, ZMAFEAMERE, Z 9 X shell
HURHYTEGX Python $2/R7°7C.

. @ﬁ%{ Ellipsiss

abstract base class (1% JEEE(E])
g 2R HE) (XAEE ABC) 4t T —FHE AW %, VEEduck-typing (B5FHUE)) Wt 7e.
HABKERIA BT, B2 hasattr (), RIBSRRECE WA ARG S (105 BE#T /7 (magic
method)) . ABC [EJff][EJ#E subclass (FHEE]) , EMERER H 55— class (FEE) , {HA5A]
isinstance () } issubclass () ¥ik; H2(E abe FRE4HEIRH S04, Python A £[Fl) ABC,
AR (F collections.abe B ). B (#£ numbers #E4H ). By (FF 1o #i4H) K import
TR FIEALS (7€ importlib.abe i4H) . IRATLAE abc FEAH 7 H O 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 ([FJf%)
;ﬁ];ﬁi;gé%z class B 1. BRI 2 Bk [m] EEAN B I AR, BE R, B9 AR AEEype hint (B
[EHER)

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 (5|%{)
1L R X IRF R (AR 46 funcrion (Bimethod ) WIfEL. 51 90A MifE :

o 425 7| # (keyword argument): TERANEI Fr, DAFKE]T (identifier, I name=) BHSEMIE]
W, BUZ DA <+ 1R dictionary (i) [ER(E R EEAYS | #. B, 3 A1 5 #RZPAR complex ()

11
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I L] ] 5 |

complex (real=3, imag=5) J

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

o 12 % 3| K (positional argument): A2 RS 7 5 AT B, (BT | B E— 05 B R E IR
B, () MFE » 2 & Wierable (AIEMAIFE) HEITCRBEGE. B, 3705 #ZLAT
ERCENIbIVACCIE &

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

S BOEr Wt o Sl s 3 M OB A% R . BRI SERCE (A g e AR AR, S5 2 calls Tl . 75
kb, ARAE S R T AT ARG s — 5 1 8 AP A (i v A [ s 0

st 2 B R parameter (280) WH . % REE D5 #R282 ML, YLK PEP 362,

asynchronous context manager (R 5B RIS )
— B PA¥E ] async with BRIAZ H Br REEBE WY MF, ME2FEMREFK __aenter_ () Al
__aexit__ () method (ﬁ{f) H{Eﬁiﬂﬁ/}o EE PEP 492 5'[/\0

asynchronous generator (JE[RIZBEH:23)
— W& [l {Easynchronous generator iterator (AE[FZEIELRELEE) IR . BEERE —EA async
def EFMHFER I (coroutine function), H A EME T yvield HE N, ABAN—FRI 0 H
it async for [FIREMIMHE.

B ATHEE  FAE s — AR E A g pa =, (AE b, AR IR ER FEA BER
% (asynchronous generator iterator), #— M FIEN B ERERGRE, IR H s BMHEE, PABEGRLL
%.

ﬁﬁljlf[ﬁjiﬁi%ggjitﬂﬁﬁ /E’: await @ﬁ:—cﬁ, [)j\& async for ﬂ] async with ﬁfﬁ;’cﬁo

asynchronous generator iterator (JE[R]2BEI4:Z$ECES)
—AWl By asynchronous generator (E[FEIESS) R ESL Y.

8 B —{asynchronous iterator (JEFZEMLES), BB PA __anext_ () method #IFENY Ky, & [m]{E—
TE P % R (awaitable object), %A HATIE R E LRI R T80, HEBEE R yiela
Ml vield GEFEEAT, ERtMOiEHRATRAE (G5 RO E T uy BHOA) . H 3k
Bl EA SEIRE AT — B __anext_ () BRI E RN RIE R, & e LT
s 17, 355 (F PEP 492 1 PEP 525,

asynchronous iterable (JE]2E w[EYCP1E:)
— P, BRI AYE async for BRIAX i i . WHEEM _aiter () method [A] {#—
(@ asynchronous iterator (AE[EZECEE). B PEP 492 5] A,

asynchronous iterator (JE[]2BENLES)
—EEAE __aiter_ () fil __anext__ () method 4. __anext__ () WA EE—{#awaitable (W]
EREIE) o async for GFNTIEFAEUCERAY __anext__ () method fif mIE A AT SR, EHEI
B5|% StopAasyncIteration fil4). H PEP 492 5| A

attribute (J&1k)
— W B A B A, R (K 2 RE R (8 40 P 355X (dotted expression) 144 flipk 2 & .
an, R o A —AREM: a, RIFZIEEREDA 0.0 913 M.

WR—AYE T, BT — 2R identifiers T & 382 skE)FF (identifier) (/)& M2 A
AIRER, BIANMEFH setattr () o 138 BRI B 1 A JE 3 4 2 40 P 1 A XA I, T 2 7 B
getattr () RHEUFE .

awaitable (W“5f5¥1k)
—{H T PAE await SR @ AP . BT AR — W coroutine (AR ), B2 —MH _await__ ()
method [P, B2 (E PEP 492,

BDFL
Benevolent Dictator For Life (& & {"25M## ), X4 Guido van Rossum, Python #3153 .
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binary file (" ifEfIREZR)
— A RE[EEEURI 55 Abytes-like objects (JERLTCHLERYINE) Wifile object (REZMIE) . IR FR BT
ﬁi M:@{jﬂﬁiﬁ ( 'rb', 'wb' ﬁ 'rb+! ) ﬁ;ﬂlﬁ’ﬂﬁ% sys.stdin.buffer, sys.stdout.buffer,
PAM io.BytesIO il gzip.GzipFile B .

St Eex file (XFHER), B —MEGEEBIRAMEA str YWIFEED 1.

borrowed reference (ff)J1]%1K)
£ Python [¥) C APL 1, S HE— MBS, oy s E R =0 2
M AR A8 (E), & El— iR R (dangling pointer). BT, — KB I (garbage
collection) 1] DARS IR Y (¥ e 52— W strong reference (E)ZIR), T %0185

¥tborrowed reference WENY py_INCREF () DA B JEHY (in-place) ¥ (Fl[Elstrong reference 24 2 i AL
¥, BAE Y AR R AR — K 2 B2 B EEl. py_Newref () bR =X W] R ST — 1

H)strong reference.

bytes-like object (FifysCalH¥1l:)
—{[&l 37 3% bufferobjects R C-contiguous S B BOFEIIA R bytes. bytearray Fl
array.array Y, PAREFZH M nemoryview Y. FAL TCALER Y1 R TR BRI 38 (0 OB
A B E AR . R BN R B socket () Hik,

A7 S S B R TR . [EWI SO EIE L AR [l s A R L
] SR R B [ A W) U35 bytearray, PAM bytearray M memoryview. HAhEIE 23 "l
BHEREAEAEA T 80 (THMESIBIACALER YD) T BLEY - HE bytes, DA bytes PR

memoryview,

bytecode (f¥CAIRS)
Python [ J5% 4A A% €& 0% S AT AT, B2 Python 2307E CPython st W EIRT#m k. %L
TCARS B S AAE cove FER, PAESE —RATIR— RS R REE s s (WTRAAS F A SR ARl
S RE N CALE) . S [ EES (intermediate language) | 45 ([F)E 847 4E — W virtual machine
(EErges) b, sxHetns eroh /7 Blds i AL CALEG B RE RO 2S5 (machine code). B EME, fif
g%ﬂﬁ%fiﬁﬁt%ﬁﬁﬁﬁ ] 1) Python [FJHEMas > IEAER), LA REAEA A HRAS) Python 2 [ {4

(LTI 25 2 n] PATE dis ASSAH A R SO 4R 3

callable (n[WEn$y1}:)
— 1l callable i2 ] AREIFIY A4, IR IR AT REDA R 9 TE ARG — A5 | e (35 Rargument ) :

[callable(argumentl, argument2, argumentN)

—A@ function BLIELGEA Fmethod B2 callable, —{EAEAE __call () JF{EMY class 2 B |t 2 1M
callable,

callback ([A]If)
VEESS | 35 (308 A — i Bl A2 2K (subroutine) pRX, e A AR A S I ] B A LA T
class (Ji[E)
{17 A 3 S A RS . Class 1) 618 75 & £ 1% method 1Y E €, 1824 method H] DA
TE class [ EBI_F AT HAF
class variable (KE[E528)
—{H7E class P ESR, HIEZ HBEAE class IR (RRRIANZTE class I ELHIH) BB U3
closure variable (PH{3%4%))
WANTAE P E AR SR F A B A A b & 3, A runtime 78 4x3ai ok [F1 8 Gy 4 4 ] T«
AIPAT A nonlocal BRISESEHAME & FEA TR AL, BSR4 R sl o B e = B T

BIAE N ARG inner BH, x M print A2 A& &, HHA x 2H %]

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

€ & A}
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(B E—H)
print (x)

return inner

Eﬁﬁ/\ codeobject.co_ freevars %f (.”Q%ﬁ*}ﬁﬂﬂik {E b{%@/\gﬁﬁmﬁﬁﬂqg*ﬁv ﬁﬁTIEﬁUHjFﬁ
H I E ), BTN A R P CL N, AN BT SRR v %

complex number (([EJ%)
— AR M BE N EH RGO, (UL S Gl 2o B B E A, [E#o 2
(VAL (-1 §9TI5IR) A By, SERLALE R A B R ) 1, A TARER R R 5o Python (]
BT HEEN R, ERARENEARFIRER; ERR e RN 5 g, Bl s+15.
FrELHE math BIA )R TR 300 A EI, 556 cmatn A5SAH . [EVSU (o A2 — (R 6 1 T 114
BYiRe. WRRER RIS T MNTER, TRERT e 5 —IU\it/i\iﬁluH% e

context (1#5%)
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.

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

o — contextvars.Context #@{f}: % ﬁ-(mrenl context ,

context management protocol ({EE M E)
i with BORRFIEINE _enter_ () Fl __exit_ () . AEEA[E PEP 343,

context manager ({EE55HN%S)

An object which implements the confext management protocol and controls the environment seen in a with
statement. See PEP 343.

context variable ([f55%4%1)
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 (JHiZEAY)
SR — 1 4% 5 2 C-contiguous T & Fortran contiguous, )& it gt [E) 2 AT . B4 (zero-
dimensional) ) 4% 1dr [# &R s C J Fortran contiguous . 7£—#E (one-dimensional) %1 /b | £&-J8 H W /EAF R
TR RS PO AR HES , TR T 7 A BRAGIERY . 7E 2 40 (multidimensional) C-contiguous i
F, ?EEEI@ 57 1 P9 NE Y 3y 4T T O, e — MR 5 | ) 38 Ak el SR, 7 Fortran contiguous
Wiz, ARG Rk,

coroutine (i#)
AR i R AR (subroutine) (1Y) — T 5 (FI R 5@ A T 2o B e A2 S A1 e o e ot A (R ) — 1 R
BRI . R DATERF 2 AR A R A IR . BMREEILL async def BRIAA B
FrE. 7355 PEP 492.

coroutine function (FErA=)
— il [5] H coroutine (THFE) YRR . — AL BEDA asynce def BRIA B E %, EREdrt
/E",\ await., async for ﬂsﬂ async with Eﬁﬁ%$c ﬁ%gﬁﬁ%$$ PEP 492 %I)\o

CPython
Python U EE S W EE R /E (canonical implementation), #§¥$77E python.org |+, [CPython | &R
FETEL BRI, AR IWEMFE TSRS I EAE, B0 Jython 5 IronPython.

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 (ZH:fiigy)
—ER, R g, BTG ewrapper #5Y4, OB HE)—1E 211 8(E) (function
transformation)., %ﬁfﬁ%%ﬂﬁ %ﬁﬁgfﬂﬂz classmethod () Al staticmethod () »
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Fetfian ik HURRRRpE . DA W ek o SRR 3R R AR

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

@staticmethod
def f(arg):

Class WAL F MRS, (EAEAREILBOR T H . B Setidni e 207, 552 EmUE FR class
& FEMEI S

descriptor (HiiA%%)
EMEFET __get_ (). __set_ () B _ delete__ () method [, W —1H class &1 —
IR, R A TE e B A IR R . H, (A ab SREUS . s ok ERR R
¢, Er7E a 1) class FHL P& R A REE b i ¢F, (HANE b B — AL, BIAHE BRI HEA 2 method
ErEIY . SRR O BRAR S IR A PR Python ()RS, WEEMEF L IhREN AR, ELehe
R, . method. J&E (property). class method. [EJf% method, DA% super class (AQ3HE([E]) B2,

B2 2 method S A, 52 (I descriptors BfliiR &5 I 46 F -

dictionary (zilL)
— Il B W [i57] (associative array), AT S G o EIB(E . BT UM _hash__ ()
__eq__ () method (414, FF Perl g EI3E(E] (hash),

dictionary comprehension (‘zilL4g & H5)
—REBE Y, AR T EMR A i AR e 2%, B R E A SR DA — i 2 L o e
results = {n: n ** 2 for n in range(lO)}@’fE*@?J/ﬁia TS T n BILRE n o~
2, #52I[E] comprehensions

dictionary view (ZHUEgERL)
€ dict.keys (). dict.values() M dict.items () @%E"J#@#F%ﬁ*@?iﬁifﬁﬁo BT
SR IEH B AR, BRI BB, il s s B 2 S E S g i )
SEHk) list (EE%)), ZEfHH 1ist (dictview) . #52[E dict-views.

docstring ([EIWzit)
—fBI7E class, pRAEA A, EES—MEE BN TR OR . MR EAEE TR 2
I AR, [EREHCA DTN class, BB _doc_ fifhel. i EIW] 4 il DL
B [F14 (introspection) KEVEE, PG e @9 F0 )R SCA-AE R AHE AL

duck-typing (i} 1-%4(F))
— AR AN , BN AR Y R BB B R S AT IR A BURTR 2
method B & PE € BLAGHL g P Y s il . (T e Bl sk G —ES 7 im B s —Els 7, ARE
e BT )) FEER R RE, ot aE 2 E AR (polymorphic
substitution) ACHEEE T (K EE TG . W6 T 2UE BRG] type O B isinstance () #ATHIE. ((H25
VR, WeTRIEINT DAR b 2 Ak 48[E] (abstract base class) 7. ) SR, BiAE EH hasattr ()
WEL, SO EAFP R EAE -

EAFP
Easier to ask for forgiveness than permission. (FFRELFE KA ER S ) BT LA Python 4l
JERS S B R SR kB R A, (B % AR S I R R P 90 41 o 38 R (B Lt s
HAEFORIFAERTZ W try Ml except BEIAK . sZRNELFF 2 HANGE S (B0 C) # RWLBYL JEAETE
BT ¥

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 (i)
— B ARG ELR AR s . [EVREE), — MRt ey, 4. BHAAE. Aok
WP S SR ST R, TS Lo AR [ . EFF 2 HAbE S AR, EHErE W
Python 55 F I EEIE R . 73 AN —Lstatement (BAZY) AR AMEER L, Bl while, B
{H (assignment) th & BaA=, A ZERL.
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extension module (¥ 7 Fi4H )
—fH DA C 8 C++ S B 1AL, B H Python [¥) C API ZRERAZ.C S At F ARG T HLEY

f-string (f G7H8)
PArer B R [EIRiAR A R ORI RRE] [f 2 ), BRI R R AR . a2
PEP 498,

file object (K§Z¥1t)
— (A ] 151 B A 258 (file-oriented) API (fll read () 8{ write () %5 method) R¥EVEJRIE &
MR ARSERE E Rl 2, B RRIE ) o 2 B ARG 58 o L A R 8 %) ol e A LB
(Gl A . SO sE)EE . socket (). 45(E) (pipe) ) MIFFEL. BERYL
W REE 2848 Z 41 (file-like object) Y % 37 (stream) .

HEEE, A=TERYIE: IR A . RATRY =B A AT S R . BETBIAELE Lo
B BOE . BRI RIEET IR open () B,

file-like object (k%)
file object (FEZWIF) WIIFIFEF

filesystem encoding and error handler (K2R % MmUEHIEL RSP pF )
Python JIT 4 i 1) — 7 4w Al A s pEH pR =X, F SRR 2R B VESE R S JeA, PAAHS Unicode %l
FIVEERS

T8 5 2R 400 A A 0 B LR B BE BTN AR I /i 128 BN TCAL . WARAE R A S i v R AL B e, 1)
API (K=& 5] % UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () @ﬁﬂ}ﬂﬁﬁﬁ;{ﬁ%Tﬁ%

FR A0 A T R % o P PR 5

filesystem encoding and error handler (& %8 %2 &% 4w 1% A1 88 5% jg ¥ o8 =X) € /£ Python [F) B i}
i PyConfig Read() PR KKHEE ?ﬁ%ﬁ filesystem_encoding, PA M PyConfig W) i &

filesystem_errors,
2 ([Fllocale encoding (|BIHHRAE) .

finder (=:b87%)
—ME . EeEMEIETEYE import MR K loader (FALR) -

AWTERAR AR S . TUIAAE F 4 5 (meta path finder) G fiJf] sys.meta_path, MFA/E%8 H F4 %
(path entry finder) € ffi [ sys.path_hooks.

%% 2 [F] finders-and-loaders F1 importlib DA T T £ Al .

floor division (] FHUIERST:)
] R A B e B B B R Ry . ) U RYA R R TS /. BN, EES 11 /7 4
(R R4 RE 2, B float (FREEEL) FIBREFTIIEY 2.75 Rlal. @R, (11 // 4 MR
-3, WEE -2.75 & T E4&AEa L. s52[[E PEP 238,

free threading (|9 H¥iT4%)
E—FERATEEL, ZRATEE T DAKE ] — B % &% Al 84T Python (G4 . S840 1 3% &
SR L, BE R H AT AT E4T Python (i c4lHG . #52([E PEP 703,

free variable (9 h%24¢)
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 (pf=X)
—HER B, e REEI AR R et T AR IR S sk 2 (M 5| 1, i3 e | S gl
JR R AR T. BiEsEparameter (28%). method (J53:), DA function Zfii.

function annotation (FX[EIRE)
bR 2 2 Bk (Rl ) — (B annoration ([EFE) .

A EREE PR R ERR = filn, SNSRI WM ine 518, Eef—M@ inc [
e :
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def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR U EREAYREATE function FEEiA REANERE .
## 2 (Elvariable annotation Fl PEP 484, A HIIREMIA. BIREREM R, 75

annotations-howto,

»
c)

future
future BRI : from _ future_ import <feature>, @{5/R 4 sl JIARLLAE Python o 3R %%
A R B EEE R REA B aE a8, AR B Al i, M future  BUHNWIFEE)T feature (3
fe) TTRENI(E. #if import A FS AR MOR(E, VRTT DA S — MR DI RE 2 (AT I 1 R 1 5
WEEE T, DACEMRE g (SO A8) mEmR 6

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

garbage collection (& n|lk)
R B ON T A0 R, OB A AR . Python AT IR UL, 2B 8 2 ML (reference
counting), DA K —{# BE [E1AS I F1 B 22 FE A BR (reference cycle) 1)1 B2 B 3% [ Ui #% (cyclic garbage
collector) AR5 i . B3R M AT AT H g B 3 et 4 il o

generator ([E14:%%)
—{W & 8l generator iterator ([EAEZFEMCES) WK, EHEERB HEFHER, HARKEE
W& vield BRI, fEEE—FRFNME, L] iR for ERE, miJ2PA next () B, &R
FRHAH—EAE
1B M ATHEE 3 AR F s —ME A ge ek, (AR, e R FonEl A BERE., &%
MR BAENSE, AR e mE, DAl iEg.
generator iterator ([FJA4:2$[F1CZS)
—{ thgenerator ([E)A:%%) BRI BT
B yield ¥ A MY, ERt e B TIREE (G4 mi st B iy wy BiA) . ®E A
SER S MG, Ba s b p b B ST T (BRSO RE U P AR 2 S BR AR 1Y) R =X TSR] ) o
generator expression ([F]Z}:2$H55K)
—{E e mEEIR EHE X BEERE MIEFERERR, RS M for Th), % THER
TEE s, SR DA KRR i A ALAEA e bR A 2 (A

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

generic function ({Z%1H=)
— {1 Hhy 22 {1 e AL R X, % R B SRS (] ) R (B B £ R ) (e o 3 s e OB AR
1, J2 B BEESA- 3% (dispatch algorithm) SREJE o

Y5t % Elsingle dispatch (B—3AR) #7354 H . functools.singledispatch() fifi#sfl PEP
443,

generic type (JZ7I3I[F))
— i BE[E9E 2 84k (parameterized) [Frype (BUE)); W#H & AABE], B2 1ist fldict. B
AR ElE = MEE .

20z RO 4 5E. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
st [Flglobal interpreter lock (43 222584 .

global interpreter lock (I EiE%%3H)
CPython L4 BT I AOME ST, I DARECRAE UCER AT — R T4 RELAT Python [{byrecode (3 T4
5) o YA (AFER A EI A E], W aict) [ ByHh#EE % EIF 77 HL (concurrent access)
W fE B, AT T PAfE /b CPython () E{fE. SHE MM E ey, SRS ER Y MEZH T4
(multi-threaded), {HAC/E f& ik 18 22 i BLES A% 28 BE R L i — K471k (parallelism)
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SRIM, AU emial, M 2R a2 s =i, BT S AT B 4 U [ S 5 B
(computationally intensive) [F{E#:EE, T PAMR: GIL. 54h, FE#AT /O F, GIL 482 ey ffig.

7% Python 3.13 BHARTT DA ] ——disable-gil ZE & A4 GIL. i fi] ILSEHH T Python 48, A4
M -x gil=0 RFATFEMS, sUE R pyTHON_GIL=0 BEHEAA MR P A TRE S . bThBE ] A
P AT E AR e, B £ 0 CPU [ sk i F S8 8 A 5 . A B Z a4,
=2 (F] PEP 703,

hash-based pyc (ZREIZEHERT pyc)
— {2 TCAL (bytecode) B A7AE , B FH A (BRI A 0B SR AR R i IR IS TORE [, 2Rl e oA
%tk . #E2 () pyc-invalidation,

hashable (7] §E)
W — A EE, % EAE A E R s (BFR%E—M _hash__ () method), H.
afEHARY A (EFE—M _eq_ () method), APEVERE T &EW . SR
[EVFHAE Z2A8 vT AR E 1, e M ZE AT AH TR i AV

AHEEME: (hashability) (f—{H ¥ AT HIAF: dictionary (5°4) fY#ER set (Sefy) HRE, HEELE
R R H TR TR E .

KL ) Python A ] @ [Eld W 402 T A ATa# Ay 2gs (B2 list 2 dictionary) [EIRZ; WA
s 7R (140 tuple (JCAL) Al frozenset) , HAGHEMWITE 2T HEN, ©MAS A 20T
B . FR M HE class FELH], IS L8 (G ol Bt E T IR &M TR LU R AR
AN (BRAFEMEACE), meMasEEEIZME A BN a0 .

IDLE
Python [1}] Integrated Development and Learning Environment (%% & BH%5BLEL B TR ES ) . idle 2—fHE A
() AR A B R AR IR BT, BORT Python FYEEMESEA TR — 2 g1t .

immportal (%)
R (Immortal objects) ;& PEP 683 5| A1) CPython B /EAN

MR — YR, B 208 SOKEAN GRS T, AR R A T IR BRGNS Rl
BN, True I None £ CPython H 2 AR «

immutable (A w[5&91))
—(EHA B ERA . Ay aEss. FHBA wple (Joél) . BEYIEE A REHIECER
SR — (A [ A (Db ZE R G A, UM, — T . MR S e M EME Ay, P
B, HIAN dictionary (FHL) Hl—(HE .

import path (5] A¥&7E)
—EALE (Ss5ieA B ) MBI, AR E A TE import #AHKE, @ @iparh based finder (FEJAHE
B tagy) BN E . 7F import [, M E Y LB R EHH sys.path, HERTEM
(subpackage) 1M 7, EWAHEEKEHLEMN _path__ B,

importing (5| A)
— (AR, — (B Y Python FEUAl T DA LM AR, 80 — IR AH 1) Python A2=CHG A .

importer (5IAZ3)
— (A REE AR AR EBER finder (FAgAR) tRloader (BALR) WF-

interactive ( H.E)¥))
Python A — i B BN HFRAS , 18 2R IR0 DATE ELRRAR 3R oo A BRI RS 0, SR TE
MEHAESIEMFER. HEES) python, AFFEALMEGIE (FTRERE th /E R0 BB IS I 32398 F 3 4%
B). a2 Rk A I A A AR ER R E (GERUE help(x)) . B 2 H BB &

#l55 K tut-interac,

interpreted (P211)
Python j&— M B #3E 5, M S5, /NtiE 1 54 T sE7G Lo, HIEA (7 7C4H15 (bytecode)
R IAETE . BN R R T A B E AT, MO TR IR S o — AT, SRR AT
B HaEa Tl e ah T A AR BREE / RS, R e M Ao ARl A T g .
S Elinteractive (HEW).

interpreter shutdown (P25 )
& Python B EAF 0 ZOR BN , B & A —ERIRREE, TR E B G s Eny &, Bl
WSTAR 25l B SR EIRR A5 M . Tt @ 2R IPFIU 3 38 =l 35 (garbage collector) . 8 BEEIEEE6H HH # H
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SE R R 3 (destructor) 2555 | Y ] 0F (weakref callback) , [EAT H A AREACAS . 76 BH BH RS Bl
ﬁﬁ?é@ﬁgﬁ%;@@ﬁ%@%%, PRIEVE I RO R AT BEANFEA R T (3 SRR 0 72 ek =X A
B ) -

Ha G B 2R, 2 __main_ BEHBUERGEITHEA CARATIE M.

iterable (n[[E{C#1E)
— BBk m A s B k. FTERY B TS5 TE 7SI BE (52 1ist, str
Ml tuple) MHFLLARFAAE], B2 dict. 4 S, PARARPNEFRAEAT class P, HERL
class 5 __iter__ () method 5{ 2 B Esequence (JF4) FEE M) __getitem__ () method, FZ¥{45ti2
IER.

AERP R for BB 2 HMFTFE T HHHI (zip O« map O ..). FH—HEAERY
PHEES [ S R A E R iter O B, EGERZW IR EEER . SERIEE RS
A AT (one pass) MEH. H HEIARNE, BHA—EZIFNY iter O S ATREIEEIRZY
For Biist fr BRI T, € s R R 2 S, R A (A 3%
EItes. FiszFliterator (EURES). sequence (JF3)) Flgenerator ([EVERE).

iterator ([E{t2%)
— R ER Y. EEHIEYER A __next_ () method (BY 21 T 128 4 [F 7 o =X
next ()) KT EIEERNEH AT H . BAHA GRRE, HI5]% stopIteration B4k, Bt
W, ZECRY O S, MR TE I next_ () method (13— 00, #5 H €&r Fk 8| 5%
StopIteration. [EMUESMAEA —H __iter_ () method, ‘&€ EHEUEIIEA L, T A%REH(E
gt R 2T ER Y, ELAT DAF A K 22 ol A A T [E I R385 & . —EBHER B AL, 28
#t Z i [Ef (multiple iteration passes) FUFRER M. —(HZEZYIE (B2 1ist) R T HIELS
iter () BEEFE for [N TP E Iy, #&EE—MEmnEE. MABRSERILEH (2B
ﬁ) e, H A T—m EM B A . R e b S ER S, fE AR —
[HREGIEAE

T typeiter SCH AT DAFREN B 22 Bt o

CPython E{i:Al{{i: CPython [EIA 2 ipin—HuAieradr [EAFAEFR __icer O EMBIE.
AHTERL, free-threading ([ fi#UfT4%) CPython AERFEIIAGHEMMBATAE %42

key function (Zr=)
SR BT R 2K (collation function) & A] AF:AY (callable) pRi=X, &5 [ul & JH R HE/F (sorting)
B % JF (ordering) KI{H. BN, locale.strxfrm() #f SRIEIA: — B 1 A8 3 o HE e 1 9 )
o

Python w1 i) #F 2 T R, #4532 DA G ek 202 4% i oo R A€ Fr i f g 7 38 B4 nin ) .
max (), sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Hl itertools.groupby () »

&M ET A — R . B, str.lower () method ] AFEEIA 43 A /INES HE P 1) S8 ki
Ao B0, — MW A 1ambda R AW, B0 lambda r: (£[01, r(2]). Fi4h,
operator.attrgetter (). operator.itemgetter () %[I operator.methodcaller () Efﬁ]%@

A MBI 3 (constructor) . B AU AL AN S ek X 461, S 2 EAnfrHE -

keyword argument (&5 190
52 (Flargument (5]8%).

lambda
i Bl —expression (L) PR — 1 B 4 47[E)pR =X (inline function), i 5% pR =5 MY FRg SR AE
57 lambda R HIFEYES2 lambda [parameters]: expression

LBYL
Look before you leap. (= JEMiA84T. ) & Fl 4 A JEME G /e A7 B 2 4 1, P e 38t 2 A
P ERREAESEAFP IR, LS AR G HE i BRI,

HE—MEHATHES T, LBYL a7 [=8] Ml [#817) ZM5IA T 8 EWA: (race condition)
AR . BIAIPAT RS if key in mapping: return mappinglkey], MRS —MHBATHELEN]
Al R EAEEAR Z AT, 1€ mapping HREIRT key, HIRZARCHEAL & Jk . & 1 & AT A8 (lock) =
{1 EAFP #5577 2 AAR(E] .
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list (#i51)
— 1 Python [EV# ffsequence  (J731) . [EE B4 T2 list, ©HEHRURIHALRE 5 by — 1 51
(array) MG —{HSEEEERS (linked list), PEWFROTER IR I EE A2 O(1).

list comprehension (& 5% & )
— T I AOE I — P 5 P AR Ay e R, [ R ER AT SR A1 List MUE I 2075, resule =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] GEA—fEFHH list, Hf
7 0 3] 255 #i[# (), Fra M8 TS0 5 (0x.). if FR2EEMER . WA E, B range (256)
BT TCRA GO B

loader (GEARY)
—{i GE M AR . B EFE— A 1oad_module () ) method (J5¥5). #A S E
Setifinder (FAfAR) W, HZHHR2E:

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding ( [& 382575 )
7t Unix I+, ‘B4 LC_CTYPE Wi Er . ©rlPAH locale.setlocale (locale.LC_CTYPE,
new_locale) K%ﬁio

7F Windows [, ‘&2 ANSI Ui & (code page, filfll "cp1252™),
T£ Android F1 VxWorks |, Python {fi[f] "ut£-8" {EE] 7 I8 4mE .
locale.getencoding () AJ DA FH AR HUE: [f 388 45 A

WEH A filesystem encoding and error handler

magic method (JE#7 J51))
special method (FFFR L) H—M 3 1E 2 R 565

mapping (¥ibkt)
—HAEHY, BB RN AR, HAEEAE abstract base classes (fli 5 HIEEIE) v,
collections.abc.Mapping By collections.abc.MutableMapping Efil’lé‘ﬁgﬂ(] method, ﬁﬁﬁﬂ@{lﬁ
dict, collections.defaultdict. collections.OrderedDict %H collections.Counter,

meta path finder (JTEEFHRS)
—MEL A sys.meta_path M finder (M) . TCBKIEFARAT IS4 B 548 % (path
entry finder) MB{HZA [

BT TCIE R B PY B AE) method, 352 ([F] importlib.abc.MetaPathFinder,

metaclass (JCHEE])
— T class {19 class, Class & Z%i4 2 & 7 37 —{ class 24 #§. —1# class dictionary (£HL), DAK—1
base class (JEJISHE]) (513, Metaclass B 5218 5184, [E@# % class, KZHH Y 1S
FEGE S G (M TE A B /E. Python FRREL JEFER E REEIE L. H #THY metaclass, KFHRA )
MERARFEW T A, (HRHE TSR, metaclass 7] ASEHEEIR HABREREE T % BME g
EIBE A, B Ta 4t BEW ST . BEEE A (singleton), DAKFFZ HALATH

T % %] ATE metaclasses 25 i Pk 5] .

method (J57%:)
—{F7E class A8 Flg E 3500 . W15 method YEEIH: class BF (5 it —F J& PEp e ny , B & g erfs
SO EREE RS —Bargument (319) (K5 IMEHBERRE se1t). S funcion (H)
Flnested scope (EIRAE ) .

method resolution order (75 :f@HrIE)T)
Iy PRI R A H R L B3R o, base class (BLRGIE)) BEA AN . S Python F
2.3 WRELERAS T A SRR A, 552 (E python_2.3_mro.,

module (i)
— i 4T: Python F2UHEH)4H 4% ¥4/ (organizational unit) [, BHA —Ma4 =M, EEGER
ft) Python 4514, H4H B35 R importing WAAE, ##EA £ Python,
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s Epackage (E1F).

module spec (BE4BIRE)
— W 25, BEE N EARALE import 1B 4. B & importlib.machinery.ModuleSpec
R — R B

77t 2[E] module-specs..

MRO
st 2 [Flmethod resolution order (J5fEATNETE ) o

mutable (W[5E47})
AP DA B, BHERFEMN 100 o SRS Eimmuable (RAIEEYT) o

named tuple (it %&Ic41)
#iwE [named tuple (P44 C4HL) ] A8 tuple R LA REIEL class, H B3] (indexable) JC
A A] DA P44 JB 1 A . it A E)a), class 9 A] DAELAY HA i e

;ﬁ%@iﬂ% named tuple, f$5H time.localtime () Fl os.stat () BEME. 55— 5T

sys.float_info:

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

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

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

True

% named tuple 2 FZEHE] (40 L) . B, —{F named tuple 7] DAFE—1F IEHLAK) class 5E 82K
ey, NG class @#KH tuple, HEFR T ISR (named field) BIW] . 5@ %71 class 7] PAT T4
5. W PAME/K H typing.NamedTuple AHEST, W A] DA TR =X (factory function) collections.
namedtuple () AN BE AN T LLEHSMY method, 154 method 7] fE & 7EF 5y ok [FI
#) named tuple H', AR

namespace (frgasiil)

WA o v 44 25 W2 DA dictionary (i) BEECAE. A I . A K (E R 4 25
ﬁ’ﬁf%#lﬁqj (7€ method ) WA SR A 24 25 . fir 4% = Il b7 Ik dn A2 185, AR ALALK.
B, =X builtins.open fil os.open () xifill B M T 44 25 M A A . v 44 2 [ HOs Hi I
ﬁﬁi’[’l@ﬁ%@[ﬂ@@i#ﬂﬁgf/f;*{@glﬁ:, %iﬁ@ngfiﬁjé@E@ WJZU] f%’tlj random.seed () HY
itertools.islice() %{]E:Hﬁ%%/f\‘, E%@iﬁﬁ%ﬂﬂ random Al itertools *ﬁ%ﬂ?ﬂ?%’f’ﬁu

namespace package (7 Z23MIEE)
— 1l PEP 420 package (£F) , & HBEIEE £ (subpackage) 1 —fH 254k . v 4 25 M1 £ F AT Ak
E B 2R, MRS ARE S M ARG 2 —fregular package (TE#LEM:) , HIE bﬁ]ﬁ..ﬁ
__init__.py EMMEE.

Wtz Elmodule (F4H) .

nested scope (HUREMIK)
fE(E)22 I8 Mg E 3§ (enclosing definition) H S RE J1. BRBIZRIE], —(H pR SN f2 4 o — M pR X
e, MEMEREE2RING R P e, e, EEEEET, SR 1EHEEE k2
FE, T IR ek s B e e B (i Ik P R S B IR, A I U A ek 44
2 EEUCE A . nonlocal ZAFFEANEEHEHEI TR A

new-style class (#1:A%i[E])
— Ml %, ERIEBIAE A Y class P4 (8 Y class JEAg . 7EF 0117 Python fitAcrr, HA =X
class A BEf#1 ] Python B . ZHIITNEE, 142 _ slots__ . HiiiA#F (descriptor), J&PE (property).
__getattribute_ (). class method (JHEIJ¥:) F static method ([EIBE 7).

object (¥1F)
HARE (BrEeil) EoiEmniFE (method) MUTMTER. B EATLMnew-style class (HrH
[E]) At base class (FRHEE])

optimized scope (IfEAbifHEL)

A scope where target local variable names are reliably known to the compiler when the code is compiled,
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allowing optimization of read and write access to these names. The local namespaces for functions, generators,
coroutines, comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter
optimizations are applied to all scopes, only those relying on a known set of local and nonlocal variable names
are restricted to optimized scopes.

package (£1})
— il Python [fjmodule (F24H), ‘BR DAL S T4 (submodule) 552 EEIfF) 724 (subpackage). F%
s, B HA _path GYER)—1R Python Fi4 .

Wt Elregular package (IEFIEAE) Hinamespace package (4423 BB .

parameter (Z})
AE function (PF3X) B method 5 & H ) — 1 iy 45 B % (named entity), ‘&35 0H#% bR X AEERE 32 09—
fHargument (51%), sERLEE N2 M5 3. A H A 2 S
o positional-or-keyword (BB BHEET) 5] DAd 8 45 5 iR VR R 48 5 5| Spl R
518, BT EEE, BlaPl R foo Al bar:

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

« positional-only (PEFRAIEL) : H5H]—8 HAEH IO ER R (A 5 | . 7EpR=UE SR 2 3R
W/ Fo0, BT AR T OCHT I E FRAERR O E S8, BIANVAR 1 posonly! Hl posonly2:

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

o keyword-only (fHFRBHSET) : 508 HAE AR S F o R AL A 5 | 8. 7E ok X e |/ 2 801 3
AL — AR MR (6 2 B (var-positional parameter) B2 AT * o0, #UA DATEIAR T
ERIERBEABET 2, BT kw_onlyl K1 kw_only2:

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

« var-positional ({EREHEAIE) : 89U —HRELMER AR L A B 5 1 3 (TEC B2
BB AT M2 AN . BRSO EBEHS AT E L~ AGEFRR), BIPAY

args:

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

o var-keyword (ALEEHCREBASET ) EUITHHE L RMERE TS ¥ (TECY b2 2
E@Efﬂ%ﬁ%?%l%ﬁZﬁl\) o BRI YREBTEH S MR E L - HCERR, B0 b
B ) kwargs .

ST PATE IS | B IR M E A B TR 1, AT DAE)— S8R 11 5 | S o TR M
75 s 2 B 55 £ Wargument (5180 & H . & W EE b5 S0 2 82 1) 2:[E), inspect.
Parameter class, function Zfjj, PAM PEP 362,

path entry (¥%f83H )
AEimport path (5] AEEL) HA—RNLE, Wipath based finder (RIS FIaHE) G2 H%NE
AR B import [RLAH .

path entry finder (&40 H =}5%%)

¥ sys.path_hooks H1[— & AT IEIYH){: (callable) (= HI—1{@Epath entry hook) Py [BMEL(—FE finder ,
B HITE AT PA— Wl path entry g (i5E4H o

B A R AR TH B A2 ELAE Y method, #52(F) importlib.abc.PathEntryFinder,

path entry hook (#%%8 H (I])
1F sys.path_hooks 51|32 H1 ) — (B WL N 412 (callable), 5T 158 QAT 7E— 45 5 W path entry o
[, R G E—Eparh entry finder (BEA8IHH FHRA) -

path based finder (LRSS )
FHFRHY TUAAE S48 52 (meta path finder) 2 —, "E&AE—A{fimport path Yh 38 =540 .
path-like object (K%M1)
—HFRE R R RS T FHEASYFTT DR — (R BE AR str B bytes ¥, B2 —1H
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BAVE os.PathLike W EWIW . BIBIENY os. fspath () BB, —{fZ3% os.PathLike FEHIY
{¢Eﬂ/‘/{%}§$§} str ﬁ bytes Tﬁ%?ﬁ%ﬂ%ﬁﬁ, M os.fsdecode () M os.fsencode () Eﬂﬁ\if}ﬂ
TAHEAR st M bytes %5, B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3#[F#74¢). PEP j&—{3kstEI 0, & fElE) Python HEEE
LR, U IR Python 1) BT 2 REE 3% TN RERFE P ARG . PEP JE % B AL £l B2 1 1 A
PASCHIAR FE DI R S A 3

PEP (WAFAEH Y, &SR E R AR o AR PR 58 . AL o BRI L B R B4R, PARRE A
Python (& FHEISRIMFCE], 35 2Ll AR i =2kl . PEP HOffE Z & i ert it B g i B Re I 3
.

#2([E PEP 1,

portion (34))
TS — H E b ) — AR 58 (BT REREAFAE— 8 zip A ), 38 SRR S8 RE 35— 6y 44 25 H & (namespace
package) G FrE Rk, 4H[A PEP 420 P ES.

positional argument ({3 ¥ 5 14%})
52 (Flargument (5]85).

provisional API (‘%47 API)
WAt APT 248, TEARuE ok =81 [0 42 FH 25 1% (backwards compatibility) R, iR HHER T APL,
HESR LA, RS e My R BT, B EEREE ERNEE, (HanReg o A B
B 0%, WelREer B EAHENE T (EE BB ME). 088 EA g amibE 4
— N APL A 2 B AR ZB W) B B LA SR A e fi g R, B A gk .

B SR AT APL, ()48 A28 0 8 Tt e gl B E) [ A8 R MRE) 0y 48— ST (] ol 08 B g i 1
P8R e T BEFR H — M0 i AR A R E T % .

T {1 20 A (5 A5 v X R R ) S BT, T R SR Y TR ] 2 B B R ) s T R
=2 ([F PEP 411 T @ 2 40105 .

provisional package (¥17£11)
i 2[Elprovisional API (4T API),

Python 3000
Pyth0r33-x FHARERE (RACARTAIER, HREES 3 B R AE I AR K. ) Wrl A5 ()
[ Py3k].

Pythonic (Python Jil#%11])
—fRARE R — B AR, BEWE T Python 55 I AU MRE, M6 HALRE 5 A&
AREAERECHS . B, Python Hr R —MEEE YL, A for BARK, #H—MEaERY
AT e A TEIRE . Fr 2 HAthsh S [EEA S A A 20, Br AR 2GR Python i A A5 IR5 €r i
— i BB T RS A

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

HIBZN, DA IAERERER . #AA Python JEl# :

for piece in food:
print (piece)

qualified name (i #45%)
—fH [E AR, B BURRE— BT 4 A R E) R A b 6110 class. BB method f1
[B%AE], 1 PEP 3155 WiYESE. HATEE A UM class TTH,  BRE 44 S (44 A A 7] -

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

EET—T

23


https://peps.python.org/pep-0519/
https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

Installing Python Modules, #[EF] 3.14.0a1

(B —1)
>>> C._ _qualname_
o
>>> C.D.__qualname
'€,
>>> C.D.meth.__gqualname_
'C.D.meth'

FTRS HUALR , 5% AT 5 8 (fully qualifid name) 247 B 5 BB MRS S . (L4 FERT
AL, Bl email .mime.text:

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

'email.mime.text'

reference count (Z21514)
AP S IR F— 2 BETECN R B E R, E O RALE (deallocated). A
ey [ iked (immortal) | [FEIEA A GO 2 BET, WRIGKESSHMBEE. 28
FIHGE # A Python FEXAS B AE], HEELZCPython EAER—MBHHECE . R GERHIA] DARENY
getrefcount () PR REIME—{EREE Y1412 BETL.

regular package (IF#1%:)
—fEEFE package (), FI—MESE __init  .py HEEMHIE.

Wk Flnamespace package (f44 25 MEME) .

REPL
['read-eval-print (read—eval-print loop) | MAEE, &2 &) X HiZes shell (155 —1f 4 1%
__slots__

1E class [ —ME L, EHEHBCESEOEIENZHE, PAUHFREH dictionary (2HL) , 2K
B AR, (e MM MR, L B 4 IS — I BB
(memory-critical) f i i A2 28 77 KR BE B 2 A E.

sequence (J3:41])
—AfHiterable (RIERAIE), BiEi# _ getitem () special method (FEFRITYE), MEHEEHERT K
FTRESCRITTEAR, EEFR T M _len_ () method K[BMERZFHIHREE . —LElE 7528
@,Ijﬁ list. str. tuple Hi bytes, %%&%’f, ﬁE?ZQ dict 48 __getitem__ () Ml __len_ () ,
{HE B EIE (mapping) 1A 2 P51, FIEHA 7 RO 6 AT B hashable 8, A2 .

% 2RI (abstract base class) collections.abce.Sequence EF% T — 0 ¥ ¥ & 1/ H
K{%ﬂ:}]ﬁ\ __getitem__ () I _len__ (), iﬁij}[]T count (), index (). __contains__() #l
__reversed_ (). EAFEMIRANTMELE, WTLAMEH register 0 #HMEHEIE. 25k T
SIFER S, i L T A48

set comprehension (44 4iiE)
— MR, AR B W] [E R R i i AR A e, (E i 45 SR DA — i set [1]
%c results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'}@@ﬁ#ﬂﬁl$$ set: {'r"',
'd'}. 5 2(F] comprehensions.

single dispatch (¥.—3{p¥)
generic function (FZHIpRZ) FAREM—EER, FEll, EIEMSERENE 5 HAE.

slice (Y1)7)
— @, B S —Bsequence (JFH)) WHE—H0. BAL—BUI R 7 2 R N AT 98
(subscript notation) [ 1, #rZ44H 2 ET, NIFE#T 2 M E 5, Bl variable _name[1:3:5],
TERESE (D) FFRmERS, @i s1ice Y11k,

soft deprecated (i PEEIH)
W R ) APT AR FERET B Ui v, (AE B A RS T A e & 2 4. API
e PASCH R [EIE S Rl (AN el ds it .

BIEFEEHAR, SHEEHEAER AP E], WA s,
=5 (F PEP 387: #ikE .
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special method (¥§5kJ51:)
—TE 4 Python [ BRI ) method, FI & S HAE BUEFNA T HREESE, BlAninyk. 278 method (144
Fher e BRTE AN 45 A Wi FIEE Spec1a1 method 7E specialnames H1 #EAHEIRH

statement (A=)
PR — B (suite, —ARXEG [EM]) PR—HY. BRI PLE—Eexpression (B
X)), MESHMET (FIif, while 5§ for) MEMELHEL —.

static type checker ([FJREXIFR57Y2S)
@ i 0 Python FEXASEI AT SMB T, REEIR i #EaR, B2 TR ERNEE., 5zl
[EJ32 7% (type hints) PAJ% typing 154 .

strong reference ([F1Z1R)
7t Python ffY) C API 1, [EIZIREBYFZ IR, Y HERG %2 BRI is . @28

Wl IEny py_TNcrEF () HOEEES2 R, [R2 BE%ERE py_pecrer () FEREIZ K,
Py_NewRef () B AT F R E. —(ES W EEI 2 . E, 7B B ES B m, WEAE

[E2 88 Y py_pECREF () R, DAERENR—H2 M.,
Ak Eborrowed reference (&2 M) .

text encoding (3L 4iH%)
Python H1f{) 57 E8 S —1# Unicode #EE) (code point) f741] (HEEAE U+0000 -- U+10FFFF Z 1) . &3
A E R — A, B EGT I E— A )T

ﬂ%~@$j$f?ﬂft1ﬁﬁ%ﬂf?ﬂ7 FRIE) [4afis ), T 08 e e 5 3 r % e R AR ) [ RS
(decoding) |,

A ZREARIF ST PSR As (codecs), EMBEALREE [ 3745 1.

text file (I THER)
—MEREEEIAE A st e YIIFR)—1A file object (REZWIPE) o H, SCFREREER ERAFRA T
%ﬁé’] %k (byte-oriented datastream) [FJ€r [ ) i ¥l rext encoding (SCFHifls) o SCFRERMBI T4
%j{?ﬁ‘}":f (' ! ﬁ 'w') F;%JE@T%% sys.stdin., sys.stdout [/‘j\& io.StringIO E@E%o

Sii§2(Elbinary file (“HERER), Ee—MHREEFERE A 12T 40 1 (byres-like object) HIHE
ES//ILaN

triple-quoted string (= 5|3EEIFH)
o =558 () s EE 58 O) IEERER A — e . MR e MEIEA SR OLER 5 555 5B AT
HANhRE, HERHZIER, BMEEA . MR DATE T P8 R BE(E) (unescaped)
F RS SEFIEES 5%, 1M H & MAST5 (8 H #1487 T (continuation character) 5 ] ARSI 21T, BEHSE
A 4 5 (B 7 R R EVA

type (ZI[E])
—fi#l Python 4 {4 Z[FIEE T & A EER Y AEYaa — M AE. — Y20 ZE v]
PAHER) __class_ JEMEARLFH, DA type (obj) HKEEEK.

type alias (FUEIEI%)
— BN [F) 3w, B RS E 4 — R E)ST (identifier) AT
HIFIE)4 $ it a4 2 [FI32 = (type hint) RAG . Hl0:

( 2
def remove_gray_shades (

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

FIPARIIGERG, BERA AT

Color = tuple[int, int, int]

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

pass

52 [ typing F1 PEP 484, £ HIhAERITHIA .

25
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type hint (%I[E25)
—MHannotation ([FfE), BH§E—ME. — class JB Mok — 1 o8& 2 2 8ok BHEE ) T AE.
HIER RSB VER), A2 Python [EIfIfY), (HEM3E &R [Elk & % (static type checkers)fR A
JH, [EfEH D) IDE 52 A2 RERY 4> (completion) FIEEH# (refactoring) .
SIS class BERIER R R & Wi d) rRUEHE R, #80T AMEFT typing.get_type_hints ()
RAEHL .
2 typing fil PEP 484, A5 ILIHAEAGHEIL

universal newlines (j#)JH[ET5C)
— T R % SCFE TR (text stream) B9 53X, G LA Brg A1 [E R BE—f7 A &5 8 Unix 17 48 6
"\n'. Windows &% '\r\n' FI# Macintosh {&%] '\r'. #52[E PEP 278 fil PEP 3116, DAK
J* bytes.splitlines () [AFHINHIE.

variable annotation (523[FIRE)
—{W 5, class B annotation ([Ef#).

[EJFEsA K class BEPERE, RREEEIRIERY:

class C:
field: 'annotation'
s EVRBAI A IS EMR A (type hine): IR, 2R SR TSI IS 1ne () fi:
[count: int = 0 J

5 W EIRR Y REVAAE annassign B2 A FEARIY AR .

2 funciion annoration (V). PEP 484 il PEP 526, W IRErHig. MIRERAYRHE
T, 55 2[F) annotations-howto.,

virtual environment ([EERES)
— i o4 VEFR #f (cooperatively isolated) [/ TE24E, HERE Python (1) I 35 A1 FF2 A5 DA RN THA)
Python ¥([EVEF:, A& [ —# R &t ATy H A Python JiE AR ATEIEA: T4

W2 venv,

virtual machine ([EJHEZS)
— e 4 RS T E 28R BB (computer). Python f[EEEMSS €117 Fh byrecode (17 TCHLIG) Hadas
T B 6 JOAHA .

Zen of Python (Python Z2[F])
Python TR I BRHT B 51 55, HLEIZAG B BRAR ARG A DL RE =« s 2nl A BB Ui 7
JUfBEA [import this| HHKF|E.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python X8y & Ei&E M

¥4 A8 () Python & M35 . Python 5l 2 HEAN Python (EJ] SCPEETRUE . Python B gs[Ey 1A HE
AN ERE IO, 35 Misc/ACKS

TEFAE] Python A7 14458 g B Bk A 3 7 1 (R (A (BT SO - TRl BT B IR A g AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 H1 7 B S22 0 5 A R 97 B2 65 (CWI, R https://www.cwinl/) [/ Guido van Rossum & 1990
Guido {2 H FEAEH .

1995 4F, Guido Fr 4 J& ai N 55 i i B Z A 9T A 5] (CNRI, F, https://www.cnri.reston.va.us/) %548
fib ¥ Python i) TAFE, [EHEAREEEE) T 5%k il i) 22 {8 i AR

2000 4F 7. H, Guido I Python #%.0> [ %% [ % 1% £ BeOpen.com [ElJ#i,57. T BeOpen PythonLabs [& % . [
4+ H , PythonLabs [#| P i#%% %] Digital Creations (Bi[E] Zope Corporation; i, https://www.zope.org/), 2001
4, Python #XHS S & (PSF, 5 https://www.python.ore/psf/) BN, J&&—{HSEEHEFA Python £H R 1
W EREM AL IR A 448K . Zope Corporation S PSF ) —{H& I & & .

Jir A 1 Python AR ZBHIERY (A B BRI EFE, 2(E) hups//opensource.org/) . M b, KEH{EAE4
By Python JiAS, o2 GPLAHZHY; LAR A4 G 25 A 1 22 .

BEREA  FBE i waE GPL 18#&1% 7

09.0F 1.2 AHEMH 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
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
2.12 2.1.1 2002 PSF s
2.1.3 2.1.2 2002 PSF 2
22 PALE 2.1.1 2001 £4- PSF 2

O #HE

GPL MHAEARFREAZAE GPL T #(E] Python. N GPL, FiA 1) Python SZHEXR AT LA/ B ENE 4
BIRUAS, A —E BRI 5 5E AEIB IR . GPL AHZR W #ZHE(E5 Python 7] DAKS & HAt#E GPL %
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IR (I AT )

IR Z I AMRE T, A Guido F8E NIUAT, ifHE Le A iy B [ERE T fig.

C.2 FRFRHUHMFGXER Python BIEHIER

Python #CHFIEIR SUAF I HE R LR PSF 424 549

¢ Python 3.8.6 BitE, ERASCOFPRGEEG) . AR A AR S, B9 E 524 (dual licensed) i PSF 4%
WEA 41 VA K Zero-Clause BSD 3% 42 ,

A LERAA A Python I BN AR B B . T8 LU RBIT o B2 HE L AR U — B . B IS 2
BHERAR SR L, S B B3k i a9 34 L2t

C.2.1 ¥ PYTHON 3.14.0a1 #Y PSF 1Z{E &%

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 © 2001-2024 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.
PSEF 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 Fj® PYTHON 2.0 §§ BEOPEN.COM 1Z#g 519
BEOPEN PYTHON BAUSFZHEA 4155 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 FjA PYTHON 1.6.1 i CNRI S &3

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

€ & A}

C.2. ARFERHUEMFXMERM Python B)&#IER
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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.

(R L —5)

C.2.4 A PYTHON 0.9.0 £ 1.2 §Y) CWI {B#EEH

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

R T—TD
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.14.0a1 [FIBA3 #+F#2X iE#Y ZERO-CLAUSE BSD 1%

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 MRk AR 1 B BN
A (AR SRR B SSCHE, 5UAE Python SEEATA rh )y 45 = )y W

C.3.1 Mersenne Twister

random B4 JIE N H _random C 3% 78 A =L & T PA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html () F#REIREEBEAFERE. PAN 2 FEGREAE R se g -

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

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

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

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

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

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

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

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

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING

€ & A}
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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)

C.3.2 Sockets

socket Wi fiH] getaddrinfo () fll getnameinfo () B, BMFE WIDE 2% (https:/www.wide.ad.jp/)
(B, HAASTR] B S i 8 mb ol G -

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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 JFEFH¥ socket fRFE

test.support.asynchat fll test.support.asyncore *ﬁlzﬂ@,é\w\?%% :

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
€ & A}
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

(R L —5)

C.3.4 Cookie &
http.cookies FEAHALE DA A :

Copyright 2000 by Timothy O'Malley <timoRalum.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 #fTiEF
trace MIAH A E AU E:

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,

(HEET—T
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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 Bl UUdecode &F=z
u ARG A DA AR -

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 EixmfE Ry
xmlrpc.clientiﬁ%ﬂf@é?@&j:é%aﬁ:

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

(HEET—T
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll
test.test_epolliﬁ%ﬂf@f?@kjiégﬂﬁl

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 MK kqueue /MR AT ] :

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 5§27 Marek Majkowski’ 3£ i* Dan Bernstein [ SipHash24 jH B VERIEE. B PA
TR -

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c FHZEHEML T C 11 dtoa Al strtod Rz, K C 1) BERSE B 7 B 7 ep HAHEEE] . A
EAt4E H David M. Gay 27 H [RGB AE 2, 53 BIAE R AR https://web.archive.org/web/20220517033456/http:
/Iwww .netlib.org/fp/dtoa.c F#. A 2009 4E 3 H 16 H g2 i I a5 60 & DR ORESL 2 Rl Y -

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

* 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

The modules hashlib, posix and ss1 use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004

€ & A}
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https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

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

(BT —H)
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subsequently incorporated within the Work.

2. 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.

3. 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.

4. 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

(BT —H)
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for use, reproduction, or distribution of Your modifications, or
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

(R L —5)

C.3.13 expat

FRARTERLE pyexpat WM BUEE] --with-system-expat, 1A% & M —fHElE expat TR A

AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

(BT —H)

C.3. #ugFIakienyIR{E BB

41




Installing Python Modules, #[EF] 3.14.0a1

(R L —5)

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRARTEEE _ctypes BIAIKT _ctypes I ARXIFREE ——with-system-1ibrei, 75 AIFZIE A& ]
— () libff 5k B85 1 A SR

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

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

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

THE SOFTWARE IS PROVIDED " “AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WARAE Z 55t A E 21ib A K8 DABOR eV B 21 858, IR e & — I E)S 21ib SR A
R Rl AR A

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,

(HERET—TD
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including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc {ii [ &EE)3 (hash table) EE{E, 2D cfuhash TLZE[FIELRE:

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

I},%EHET;EEE decimal T;'E?EET _decimal C }Eﬁﬁ%ﬁﬁ#%ﬁfﬁ ——with-system-libmpdec, @EUE}T%?E

1 1l —fA[E] & libmpdec o= 1Y Il A R -

C.3. #ugFIakienyIR{E BB
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Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

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

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

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

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

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

C.3.18 W3C C14N AR EH

test FER A HHY C14N 2.0 JIFAEM (Lib/test/xmltestdata/c14n-20/) 24 W3C 49uk https://www.
w3.org/TR/xml-c14n2-testcases/ #egzz, H 2R 3-clause BSD 1% ki 25 (E:

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.
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C.3.19 mimalloc
MIT License:

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

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.3.20 asyncio
asyncio BRI EZ AL uvioop 0.16 HgE A, HAELH MIT SZHEACHE:

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)

The file Python/gsbr.c is adapted from FreeBSD’s “Global Unbounded Sequences” safe memory reclamation

scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

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

(HERT

H)
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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
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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Python F13 {73 [ HH SO0 HUHE -

Copyright © 2001-2024 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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>>> 11

_ future_ , 17

__slots_ ,24
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PYTHON_GIL, 18

A
abstract base class (## &K HEF]) , 11

annotate function, 11

annotation ([EE) ,11

argument (5|#) ,11

asynchronous context manager (4?@*}‘%%%
) 12

asynchronous generator iterator HF I—ﬁ]‘}}‘
4 BErRE) 12

asynchronous generator (J[FFEAER) , 12

asynchronous iterable (J ]ﬂﬁﬂﬁ%ﬁ:) ,12

asynchronous iterator (JE[EFEIRE) |12

attribute (BM) ,12

awaitable (T’T%'f#%ﬁ:) , 12

B

BDFL, 12

binary file (:ﬁ'fj%%) , 13

borrowed reference (fEH%E) ,13
bytecode (ﬁ”LfE?ﬂE%) »13

bytes-like object (iﬁfﬁﬁ#ﬂ%%f*) , 13

C

callable (FTREM44F) ,13
callback (FE &) ,13
C-contiguous (C W) , 14
class variable (%ﬁ%%{) ,13
class (#E) ,13
closure variable (Eﬁ@%%{) , 13
complex number ([E#) ,14
context management protocol (& E)
, 14
context manager (FEZHAE) ,14
context variable ([FE# %) , 14
context (F#) ,14

contiguous (FEE W) , 14
coroutine function (HEER) ,14
coroutine (W) ,14

Cpython, 14

current context, 14

D

decorator (%%ﬁfﬁ%%) , 14
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dictionary (?éﬁ\l) , 15
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E

EAFP, 15
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F

f-string (f &) ,16
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G

garbage collection (iiﬁ@%{) , 17
generator expression (é%&ﬁﬁﬁ) , 17
generator iterator (@E%ﬁﬁ%&) 17
generator (é‘%’) ’17

generic function (ZAFRA) ,17
generic type (jiﬁ'—iﬁ—_d) , 17

GIL, 17

49



Installing Python Modules, #[EF] 3.14.0a1

global interpreter lock (éﬁ}i%%&%) , 17

F*
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statement (F®HR) ,25
static type checker (%ﬂﬁ‘fkﬁ%&) , 25
strong reference ([FJ M) ,25
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text file (XFMZE) ,25
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