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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



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/

Installing Python Modules, #[F] 3.13.2

python2

python2.

python3

python3.

-m pip
-m pip
-m pip
-m pip

install SomePackage
install SomePackage
install SomePackage
install 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

8 Chapter 3. FZZ{d... ?



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
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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

AR

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.
HABRA BT, 1502 hasater (O, AVBARSRRNEUR WA RS (1l F BE#T /73 (magic
method)) . ABC [EJFI[EJ#¢ ) subclass (FHiE]) , B MEREA H 55— class (JHEE]) , (A58
isinstance () } issubclass () ¥ik; H2(E abe FRE4HEIRH S04, Python A £[Fl) ABC,
IR ERIEHE (FE collections.abe 1) 7 (FE numbers 4 ). By (7€ 1o Bi4H) K import
FIRA AL (E importlib.abe Hi#) . RATPAREA abc fi# 7 H T ABC,

annotation ([EJf%)

— R BELAA Y class JEE. PR 2 ol n] E(EAT BB AT, FRAER, B U RAEEpe hine (Y
EHER) .

TEATEREE (runtime) ,  [80388 B00) (EURR Al A7 B, (H At . class BRI X E#R, &0 (E
WA AERR AL . class KU __annotations_ FRIREYES,

#5 2[Elvariable annotation. function annotation, PEP 484 F1 PEP 526, gtz %A HLohhEnyEI .
IBH A (ED R A {0 188 0 25 575 2 (E] annotations-howto.,

argument (5]%})

WY pR 2R BB 45 function (B{method ) W{H. ©|8CE WifE:

o B4 7| # (keyword argument): TERANEI Fr, PAEKE]T (identifier, I name=) BHSEMIE]
#, o2 DA <+ 1 dictionary (7 ) [EIE M EIERS 3. B4, 3 F1 5 #ZPAF complex ()
L] o ) [ 5 |

complex (real=3, imag=5)

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

11
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o 15 E 51 ¥ (positional argument): Je BT 51T B FUET | BOTAE— {5 B LA E 1R
B, () 1EE » 2 Wierable (AIEMAIE) HITCRBERE. Fln, 3705 #RAT
ERCENCIVATCIE &

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

5| BB S A e P R PR DS B, B SCICIE R i i AR A R, 5 () calls Biffi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JE[]2{E555H1%%)
— il 7] DL ] async with BRI r RES YA, MERLEMEFRK __aenter_ () Fl
__aexit__ () method (%) A=y, H PEP 492 5] A,

asynchronous generator (JE[RIZBE:ZS)
— 1l &r [B{#asynchronous generator iterator (JE[FHEERSEULEE) BER . BEHERG MDA async
def ¥ FEM I FEK I\ (coroutine function), R EEME T yield HEX, GEAEM—FRIATH
J& async for [EIREIMHE,

T AT AR — IR P E A 28 R, (BRSO R, WA FRn Ak R A SEX
% (asynchronous generator iterator), H—FAF 0= ERENSHE, IR 528 ATsE, DA SR s,
=i

— AR B A ek U T BE A3 await 0, PAK async for Ml async with BdsX.

asynchronous generator iterator (JER]35E): 25 EURES)
—Aiil i asynchronous generator (FE[EMEIAERE) RAFTESL Y.

& B —{#asynchronous iterator (AE[FZEMLEE), BB LA __anext__ () method #IENY I, r[a]{H—
TE TSR R (awaitable object), % PAFAATIER A EI ARk £/, HEEE T M yield
T yield P FRIALT, [EROAERATRE (GRS RIS MO M E P oy BOAR) . #aER
)4 SFEREPAS 8 __anext_ () BMEA TR A ROBEE RS, & G e 5 1k iy 4 41
#17. 72 [[E PEP 492 fil PEP 525,

asynchronous iterable (] nf[F{CH1:)
—EY 1, B PAYE async for BRIAX M. WA EM _aiter_ () method [A] {#—
B asynchronous iterator (FE[FAHENLES). H PEP 492 5] A,

asynchronous iterator (JE[RI2BERES)
—HEVE __aiter_ () 1 __anext__ () method 4. _ anext_ () WhZE M —{Hawaitable (W]
GRRIME) o asyne for GFNTIEFR A EURERNY __anext__ () method fif [ A S RF 14, HEI
‘B5| % stopAsyncIteration fil4h. H PEP 492 5| A

attribute ()&M)
— {1 B A B W (B, %R 22 Rz 2t £ P 40 B i3 5 (dotted expression) Y44 Fl g2 HE . 3l
an, WY o A& a, HIFZETEREDA 0.0 #EZ3 K.

WR—AYE T, ST — 4 A2 identifiers fif & 382 #h[E)FF (identifier) (1))@ M2 A
ATRERY, BN setattr (). 1505 bR A0 & T 1 406 32 5 P 285 20 B e B XA B, T i 7 i
getattr () KEEE .

awaitable (WZ54591t:)
—fE T DATE await 352 Aol il i 2 . & 0] AR — Ml coroutine (15 #2), B2 — (A _await__ ()
method ¥4, 5552 [E PEP 492,

BDFL
Benevolent Dictator For Life (45 {-28M##% ), X 4% Guido van Rossum, Python f{#I3E# .

binary file (__#Ef7f§ZR)
— B BEERE IR 55 A bytes-like objects (JENLTCAER ) W file object (REZRIPF) . —IENIREZRIIHI T
;ﬁt I)j:@{ﬁﬂﬁiﬁ ( 'rb', 'wb' ﬂ 'rb+! ) %E@T’é% sys.stdin.buffer, sys.stdout.buffer,
PAJ io.BytesIO fll gzip.GzipFile EHi.

12 Appendix A. #iiEER
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w2 Eex file (CFRE), ER—MARRERIREA str WIHRRHEDITE.

borrowed reference (ff)J1]%18)
1& Python ) C APL 1, f§ 12BN 28, Lz RS EA g S M2
M. ARz R E), B BE) A KR FEAF (dangling pointer), 4N, — K3 [A]IK (garbage
collection) W] ARG MW (11 et — Bl strong reference (12 1&), i sz {-85(E,

$borrowed reference WM py_INCREF () DASSE JRE#h (in-place) #[F|([Elstrong reference 21k 8t 55 A
W, BRAE Y A REE R AR — RS 2 B2 Bt EH(El. py_NewRef () BRI W] R ST — 1

Hstrong reference.

bytes-like object (REfic4lH ¥tk)
— i 5% 3% bufferobjects H HEEIRE H} C-contiguous B WP . BHIEFTA M bytes, bytearray il
array.array Y, PAIGEFZH R memoryview ¥4 . BN TCALE P FRT F A BERE 3807 Bk
RAEEE; S LA AR . R R BN RS socket (FEE) #ERK.

U TR A R T . [EESCSE R g R E S R E) [ R BT R e
Eqﬁﬁ%%ﬁﬁﬁﬁﬂ@%@?#f@ﬁﬁbytearray, I/:/\lkbytearrayE’g]memoryviewD }iﬁﬁﬁ@ﬁg%@%ﬁ%ﬁ%@::ﬁiﬁiﬁi
PR REAEA T (TSRO TR ]) s B 2e (46 bytes, PAK bytes I

memoryview,

bytecode (fyiJCA1RS)
Python [ J5% 45 8% & 9% sk U AL TC AT, B2 Python £2:U7E CPython Bkt W FIRT#R k. %L
TCAIE L WO AR coye BT, DA RATRH — A R REETE Pt (v DR AR S5 AA 1
R E N CALE) . SR [ EE S (intermediate language) | 48 [F) 2 47 4F — 1l virtual machine
(Elerges) b, s EIeies G fT B (17 CAHLAS S E A A28 6 (machine code). BEYEEMIE, 7
JCALAS sy _b S A R F] ) Python [EfEMR  BHEMER), BASREXEA IR AR Python 2 B 45

(LTCALAGAY 451 T ATE dis AR EIRT SO )

callable (n]WF-nl$y1}:)
— 1 callable ;2 F] DARLIF I 404, WU IRF AT REDA R ST A — A5 9 (i Rargument) -

[callable(argumentl, argument2, argumentN)

— ([l function BAEFE A ¥method F 2 callable, —fH7G EHAE __call__ () JEM class 22 B il 21
callable,

callback ([A[I:)
VEESS | 35 (3 08 A — 1 Bl A2 X (subroutine) pRX, e A AR A S e ] S M LA T
class (Hi([E])
— {1 H A S 3 W A B . Class 19 3838 % & 9 & method Y EFE, 8 £E method 1] DA
TE class [ EBI_EIET 4R
class variable (K([E/5%4%)
—fRIA7E class R EFE, HERZ HAETE class JEIK (GBI ZAE class [EEF ) BB 588
closure variable (PH{e%4%})
HEANHBAE 4 b 3 HAE S Ak 1F R R B RN A by % 3, AJE R runtime 7 4xef mk (F)78 iy 4 25 T AT
Al PAE ] nonlocal BSETAHEE AT R ALLE, B35 QSR 185 s oss S b X e B vT .

FlantE P AR A inner BREUH, x Ml print HR2 A B S &, HEH x e % &

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

print (x)

return inner
.

H# codeobject.co_freevars J@ME (EVEFAMANML, (HEEWQEPHUSBIARE, WA RS T
A2 B b)), WS IR AR, AR = WM @AY A & & S

13
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complex number (([EJ%)
— (AR AR E AR FIET, 76 S el 3R [E— R 2R ERS 2 . [Eldot 2
AT (-1 AP AR ) RO EEGS, SLEEO M s A h g B E] 1, 76 TREER i 5[] 5. Python
BTHER SR, CRABRENTERERER; FRIeHE REN 5 g, Hluns+15.
FrEHE math B E)Y) T HARR00 AN EI, 550 cmatn A, (IS B A A2 — IR 3 o Fp ) 3
IR . WRAREAZE RS E MR, AR GERE & /R T A2 b 20 B M

context ({#%5%)
This term has different meanings depending on where and how it is used. Some common meanings:

o 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 —ff contextvars.Context Y. B [Flcurrent context,

context management protocol (5B ALE)

i with BORSPTIEIEY __enter_ () Ml _exit__ () Jrik. #a52[E PEP 343,
context manager ({555 H1%S)

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

context variable (fi5iE559))
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 (&%)
15— 4518 [ C-contiguous B & Fortran contiguous, BB @it ti[F 2B agin . E4E (zero-
dimensional) f{] 41 [ #R /2 C M Fortran contiguous , 7 —#ft (one-dimensional) [#%1| /b, 4% T8 H W /ELERD
TR PR AR AR HES ], TR S 72 1 2 BRI Y « #E 2 419 (multidimensional) C-contiguous [
Frh, Heat LR NE TR [ A TE E RE, e — RS 8 kiRt ST, 7E Fortran contiguous
Wigrh, 55— R GEEE .

coroutine (i)
P IR (subroutine) 19— HIEMEHEAG LA . FIFRLS 2 5 (A I e A 5 — e
BERGR A, B DIE RS R R B A B AR 6. LI asyne def Bk
FIE. HaE2(E PEP 492,

coroutine function (FErAR)
—{E [l coroutine () PR, —ERHFERINEELL asyne def PR WES, EREEt
4 await. async for fll async with BT . SLEBHEF R PEP 492 5| A,

CPython

Python FE R 555 FUAZE B /E (canonical implementation), #%#E7i7E python.org I, [CPython | &1 #7
PR A, DA M B R B RE F R EAE, 40 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 (Z:fiiz%)
— R, I R, S G ewrapper §EYE, # M )7 R =X 1) 8 () (function
transformation), ZEf#FIHE &L classmethod () Hl staticmethod () »

Hetian ik HUE R . DA e o FRAE R 3R R AR -

def f (arg):

f = staticmethod (f)

€ & A}

12 Appendix A. #iiEER
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(B E—H)
@staticmethod
def f (arg):

Class WAFAEF A AR S, (EXEIRE LA H . B ffigs i ZE%, @2 EmAEFM class
FEFEIEIRH S

descriptor (}iiR7%)
EEFRT __get__ (). __set_ () B __delete_ () method 4. &—1H class J& 2 — i
WERIE, ERRRR A TE G e B v IR . R, (A ab SREUS . s ok EIRR R
¢, Gr7E a i) class T3P R A REE b i9W¢F, (HANSE b 2 — A, E'J*H%J‘E%E‘Jﬁi@%ﬁ method
ErpieEn SRS A AR R A LR Python (URHEE, WEIEMEFrZIhiem s, SLhst
g, . method. J&E (property). class method. [FJfE method, DA% super class (A23H([E]) B2,

B A 2% method B 2 51, w52 (E] descriptors B A S I 51

dictionary (5zilL)
—{| B i [#41 (associative array), H TR A8 G g BB . ST DURAEATHF A __hash_ () Fl
__eq__ () method f¥I{4F. #E Perl Hili FEEIHEE] (hash).

dictionary comprehension (ilLés & H5)
—REBE Y, AR T EMR A i AR e 2R, (B R SR DA — i 2 L ]
results = {n: n ** 2 for n in range(10)} FAE—HFH, B TH o HIFE n

2, #52I[E] comprehensions

dictionary view (“HLEE#L)
% dict. keys (). dict.values() M dict.items ( E%E’]#@{ﬁl:%ﬁ*ﬁ.%iﬁi*@’ﬁ bﬁ%ﬂz{ﬂ:?%
HPIHH B R, SRR B Eﬁfffﬁﬁ@fi@h}w@ﬂ i BEE 7 S A i ()
SRR list (E2%1)), ZEfH list (dictview) . FHZ[F] dict-views,

docstring ([EIW]2it)
—fR7E class, pRAHAA A, EES—MEE LB TR SO . MR EAEE AT IR 2
AT A R AR I, [T class, BRsUSURLALE) _doc__ k. D] s il DA%
#[F14 (introspection) AK[EVEE, PG e @4 R0 ) RH SR AR A HE AL

duck-typing (5§ %[F])
— TR R ER , BN RE AR Y BB E B R S B IE R s BUmT 2 12
method 5§ Pk 6 B AT BB . (TSR EHEARB [E—7- 1 ELny i e 1% —EG -, AR[E
E—ER BT ) FEIER IR ZE, kO aE 2 LB (polymorphic
substitution) HCHE T A BTG . 16 THUEI R A type () BF isinstance () EATHIEL. (HEFE
VR, TETRIEIRT AR 46 2 58 & 28 [E] (abstract base class) ﬂ{ﬁ?ﬁo) SR, BiEHE EEA hasattr ()
WL, B EAFP B RTEAS -

EAFP
Easier to ask for forgiveness than permission. (FEREM W RAELES ) B R Python 4
JEHS G e A R S B AT, B % RS %ﬁ?ﬁﬁﬂﬂfﬁﬁ%ﬁ% 128 7o 7 () LRt g JEL S
HAF O RIFETT 20 try Fl except BRI, EMHFFZHMFES (K140 C) % RIWLBYL JaA%TE
BT ¥

expression (R
— B AR EDR (AR . EAREE], —MEA e oy, SR, BEFE. EE TR
W S R AT PR SRR, T 2L O PR RE 1] i Eﬁi#z;ﬁé{ﬂinn HAFEE, FHERER
Python 35 5 WA HE R . S AN —statement (BGAT) AREHEER S, B0 while, BX
{H (assignment) 0 & BAZ, MiA A .

extension module (¥ 7 4l )
—fE DA C 8 C++ S B HA4L, B0 Python [¥) C APT SRERAZ.Cx S At Fl ARS8 T E)
f-string (f GzH8)

PA e r [EESE M TR SO EEBREE [f 78], BRI SOR AR . 2[F
PEP 498,

15
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file object (KxKWik)
— S ) A 222 ) (file-oriented) APL (Ul read () B{ write () % method) HHAEIT)E & IH
MR ARSERE E Rl 2, B RRIE ) o 2 R ARG 52 ol L R B %) ol A7 i g
B (A /. SR sESRE R . socket (3R ). 44 (pipe) 45) MIFEEL. A EY
WeARE 28 4% R M1 (file-like object) B % A (stream).

B L, A=MEEEYM: RGN =814 5. B —E 158 S MUF48 5. BMMIMELE io
WAL E SR . B YR R R open () B

file-like object (Jik§RW1l)
file object (REZEWIE) A FEF .

filesystem encoding and error handler (K2R MmUEHEL RS F)
Python fr{s F i) — Rl A A RN SR BE PR 20, I AMRAS K HVEZE R S, ALK Unicode %ifif§
FIEERSL.
R 56 2 B S AR L ZEL DR B R BT RIS T /NI 128 I TG . WNSRAE R R S s S e g it b A, HIJ
API {0 & 5% UnicodeError,

sys.getfilesystemencoding () ﬂ] sys.getfilesystemencodeerrors () @ﬁﬂ}ﬂﬁﬁ@f?ﬂﬁ%
B 5500 S A R 2 o B L PR X

filesystem encoding and error handler (%% 28 2 &% % A% F1 45 32 % ¥ 5K ) & 7E Python [F) B I
i PyConfig_Read() @ﬁﬂiﬁﬂﬁ ﬁ%% filesystem_encoding, PA M PyConfig =

filesystem_errors,
Wai2[Ellocale encoding ([FI4WAE) o

finder (=HbgdY)
—fEPIE, EaEREIETEY import PBAL R loader (FARR) -

AR AGEE . TUIAIE F R B (meta path finder) ST ] sys.meta_path, MiyA4€78 B F# %
(path entry finder) € ffi[f] sys.path_hooks.

%% 2[F finders-and-loaders F import1ib DA T fETE 40 .

floor division (] FIUEEERL:)
i) T ARy 2 B B T B B B R . ) N U BRERE R T2 /. B, EE 11 /7 4
AL RE 2, Hfloat (FRE¥L) EFRVEFEIER 2.75 AL @ER, -11) // 4 WERRE
-3, WIEHE -2.75 #é F ML . 2 [F PEP 238,

free threading ( [ iT4%)
(E)-BRBATAEIEAL, 2 AT A 0 DAE ) — 3385 o AT Python (i CALRG. BSR4 138 5
SIGHE, HE U R A TRAT Python GCALES. 2 PEP 703,

free variable (1 Hi5%)
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 (pf2X)
— R B, B REE A Y [l PR AR R R B 2 7| S, 1 2 [ i
AR AT, i 2 Elparameter (281). method (J5%:), PAK function FEHi

function annotation (F&X[EIRE)
PR 22 gk BELE I — (M annotation ([E1FE).
o 2 VR o il A 2 (3 0 i, S ek ST I E S 2 W int 5180, EEAE M int 1]
oA -

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

e s EVRE A VA TE function HE (G REAT R R
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it 2[Elvariable annotation F1 PEP 484, Y45 WINGERIHEAR . WA EBYRIEEE T, Bazl

annotations-howto,

future
future PRI : from __ future__ import <feature>, @f5/R 4 el JIAFLEAE Python oR 3R 5%
A ot UE R HE A REE SRS, RS E Al . T future BHHRAET feamre (%
fie) PTRENI(E. #i import AR FB AR MOR(E, IRPT DA S — (T DI RE 2 (A I 1 R T 1 2
FEE T, PAREMFS e (SO A) mIEERH6eE:

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

garbage collection (3 [mlik)
R IR T B, A ILRERLA L. Python BUFFRLULITI, 2%l % B H 8 (reference
counting), DA M — 1 & [E) 4% ] 0 B 22 IBAGEEE (reference cycle) [ F¥8 b7 3% BIUL#% (cyclic garbage
collector) A&5¢ fi . B3 ISR ] PAEF g AEAH 3 Haf g T4 i o

generator ([FJH:%%)
— (il Er |8l generator iterator ([EA:#REMCER) M. BHEERG MERNER, HARKZEE
W& vield BRI, fEEE RS ME, L] R for [FRE, miJ2PA next () B, MR
RHA—HAE
B ATHEE AR E s —HE A g b, (AR, e R FonEl A BERE., &%
TEM R EREREEE, A0k 522 nisg, DAl 3.
generator iterator ([F2:%$FICES)
— il thgenerator ([EJA:8%) BRCRTEAL P
B yield GE R, [ERCERfrRE (GG s s S b ) oy Bk . wEA S
ER 2 RS, & E b pgt oy B aEwfT (BER AR VR T R E 5 B As 0 eR U BT[] ) o
generator expression ([ElZ}:#$i#%X)
— g B EIR S 0E X BERERSEIEFEERN, B M for T4, % FAER
TEE s, SR DA KRR i A AL A E e pR A 2 (A -

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

generic function (7Z%IpX)
1 £ 2 M R AR B BRI X, % o X A [ 1) (BB VF R [ (1 SR . P o] 3 (0 O A
1, 2R EEE A (dispatch algorithm) SE)E o

552 Flsingle dispatch (B—3HE) #sEEMH. functools.singledispatch () #Effi#sfl PEP
443,

generic type (JZ7UI(E))
— i B4 2 84k (parameterized) [Hjrype (BUE)); H 2 A, %2 1ist Ml dict. BH
FHA A B2 = FilE) 2

g2 BE 4 %E. PEP 483, PEP 484, PEP 585 fll typing Fi4.

GIL
#52(Elglobal interpreter lock (430 B 2E8548H) .

global interpreter lock (42h{ AR H)
CPython B T ROMER], T DARE DR B3 H8 U — I8BT4 BESLAT Python [byrecode ({2 7C#
5) . FHAEY AR (EHERENERIE, @ aict) HBEyHLEGRESTFH (concurrent access)
&R, A% T DAfE ft CPython F)BE4E. 8w B (M LA, @M B a8 A L) KB 2 AT 4%
(multi-threaded), {HAR(E /2 S Edni 2 JE BEAS AR 28 RE[EHR (LA — KB P47 (parallelism).,

SR, A5 Le M4, M A a2 58 =y, Bk s e AT R A ol A (B S 45 g
(computationally intensive) AL REF, W DA GIL. H4h, FE#AT /O B, GIL 442 ey fifig .
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¢ Python 3.13 BHAATT DAMFEH —-disable-gil ZE R ENRIEM GIL. ff I S.IEE ST Python %, &)
A -x gil=0 KFATREXMS, BUEHE PYTHON_GIL= Ofgfﬁiii«éﬁﬁmﬁzitﬁ% HIIRETT A
B ENERXNEE, B0 CPU st B E A Y. B L HEn,
##2[F PEP 703,

hash-based pyc (ZfEZEHEN pyc)
— {7 TCALHG (bytecode) BT 77As , & (o A AR (EME AN J2 S HE DR U AR R M Be R IS Bl Re P, it e oAy
Wbk, #52(E pyc-invalidation.

hashable (] 3[EI))
WA — (N, s (A A aEH kR M8 (B 7F%— _hash__ () method), H.
] B HAR Y BEA R (B __eq__ () method), HREIE LT 4B, Hiss
(EFA A5 2 ] e E 2, e M 28 A A 7] A A (M

AT 3E[EI: (hashability) {—{H 44 1] F{E dictionary (i) AYSEEA set (FE4) KA, HEELE
4 REERAE L ERA A T 3B

K2 Wik Python A HT S EIRYY P1AG 2 nTAREIY s TARAGACH: (BN list 5K dictionary) [EJAVKE: WA
A S (B0 ple (JCAL) Al frozenset) , HUAHE MR ZAMER, EMAS A 205k
By PR A€ class EEH], HI5E L6 (4 Gl Bk (T A Y bTFﬁTE?FHtE%?HT%‘K
RSN (RAFEMEACIE), mEMREEERZA4E B EM 1d(

IDLE
Python f{] Integrated Development and Learning Environment (%% &5 B2 B EL S ) . idle B —fH AR
) S A AR AR TR S . B Python PR HEES AT IUAS— el d it .

immortal ()%)
AR (Immortal objects) & PEP 683 5| A CPython B VEANH] .

QR — AP R, B4 s HORGEAN B e, R IR B R TR B GRS SRR k.
41, True il None ¥£ CPython A2 A .

immutable (An]%H1k)
— B EEE . AP AR FEER wple (JCAL) o B RABEBOEE
SR B [ P (b ZER (o A, UM ZECEE ST — B A . B ZEE e S EME A by, P
BLFA (S, B4 dictionary (i) At —1E 5

import path (5] A¥K1%)
—EOE (4 ea B ) WFE, ARLEN Bl AE import ALAHINE, Er@iparh based finder (E:jiH
eIt ey ) MEBANAE . fE import P, ML ES)FEE KA sys.path, (HERFEM
(subpackage) 1M &, EMWAIREERKH LEMR _path__ B,

importing (5IA)
— AR . —ERALH Y Python RsUHE AT A B ILIEA , #0) — B4 H i) Python REsXAS{H ] -

importer (5IA%})
—f REE 4k AR EWbR finder (SF4gis) tidloader (FALR) Y-

interactive (7. TiY)
Python A — i H.B)=C B %4, E%‘?iﬂhﬁf%Eﬁﬁﬁéﬁﬁﬁ?ﬁﬁ/\ﬁﬁﬁﬁhﬁ—t SERIRATE
MEHERCMEEHRE. REEH) oython, ANFEATLME 8 (W] HEHE i 7E VRSB Y 1538 B sk
B). malli s ds pug e n dEE ER M O (R help(X)) W 2 7B B AH B &

#HE5 FL tut-interac

interpreted (PLi21)
Python J—Fl (1SR S, TSRS 2 . il 40 T AT S, PRIV i TEA4LAS (bytecode)
SR I AFAE o Li‘%ﬂ“ﬁﬁnTﬁquU\E%WLﬁ, 1T AN 75 BB ST ) — A TR, SRR BT
;.ﬁ‘%nn ml_(.r%tlﬁ%ﬁ:)%nn HAEERN B/ BRESEIN, R e R A TR .
[Elinteractive (TH. B

interpreter shutdown (P 2SEH)
‘H Python F{p#Rdi ZURBIPANE, B & A— R B, 5T BT A gl & g, ol
UITRE AR N 4% TR B SR EI R A5 1 . Bt 22 YRV 35 3 =) )i 52 (garbage collecior). & REEIEBE (i Fl % A
E WG PR (destructor) 50555 | A [EIIF (weakref callback), [FJ A7 R0 . 76 BH PA R Br bk
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AT IR GBS A REHIS, FIEVE FF AR R T R R AP T (% RO TR ok L
o ).

BB EERE, & main_ A SEME T EIAS 2 A TE
iterable (W[[EMCHIf:)

An object capable of returning its members one at a time. Examples of iterables include all sequence types
(such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and objects of any
classes you define withan __iter_ () method or witha __getitem__ () method that implements sequence
semantics.

AIESC AT R for [FIREIFIFT 2 HAL TR 2P S H (zip O« map () ..). & —{EAERY)
HEES | S R AE R iter O B, EGERYARE—EERE. ﬁl:lf:%%x.ﬂ%ﬁ%f%#
AEIEST— (one pass) FEE . M FAEMCERE, MWHA—EETIFN icer () S AFTEIEIE.
for MR & A BEMR RIS, e — R R a4 5 %I FRATEEIRE 0 A 3%
EWtEs. FiszFliterator (EUREY). sequence (JFH)) Flgenerator ([EVE#E),

iterator ([E}{2%)

— R ER R . EEHIEYEREEAY _ next_ () method (B2 1 T 1208 45 [ 78 o 24
next ()) GKFEIEERNEHATEH. SEAHA ERE, HI@5]% stopIteration B4k, Bt
Wi, ZEMCEYAE S, MBS HE _ next_ () method [iE—IENY, #5 X & ke 5
StopIteration, [EMUHHIAEA M __iter_ () method, B €rEEHEUCEMIEAS, A AREHEE]
RESEAE T E 1, BT RAA K 2 o F H A T [E 035 6. —MIRE B 4h, 2E
2 [EMC (multiple iteration passes) [IFER M. — Y (812 1ist) ERFRMK E EEL
iter () ERETE for [P ER, #EEA—MemENRes. EHERSERLE (ZH
ﬁ%ﬁﬁj“%%/\@[ﬁlfiﬁrﬁﬁuéaﬁ.ﬁ*%ﬁﬂﬁ W AW W ER S, AR AE —
[EREGRE

TE typeiter 3R] AFR 2 B £ E L.

CPython [EJ R @ i 4t — i @i [ERAFAESR _icer_ O ) BMEBE. AL, free-
threading ([ th¥1#74%) CPython K%%ﬁﬁ%ﬁﬁ%’ﬁﬂ@%ﬁ%ﬁ%

key function (=)
i R 7 R 2 (collation function) J&—{R W] FFHY (callable) pRxC, & & [mlf#—{F FI A HESF (sorting)
By % JF (ordering) H{H. B, locale.strxfrm() 15 FH ARE A — {7 it I A o HE A 3 ) HE
i

Python i #F 2 T H., #R4E 32 DAGHE oR X A4 il oo = e 17 sy ALy oy KXo B A6 min 0
max () . sorted(). list.sort (). heapg.merge (). heapg.nsmallest ()., heapg.nlargest ()
Hl itertools.groupby () »

 #TE R A, — SR . BIAN, str.lower () method RJAYEEIAS 4 AC/INES HE T 1) G bR
Ao B, MR WA DA 1ambda R A, B0 1ambda r: (r[01, r(2]). F34b,
operator.attrgetter (). operator.itemgetter () ﬂ] operator.methodcaller () Eﬁlﬁ;@@

BRI 3C (constructor) . BRI AR 2 A S ek X 461, S5 S EAnfTHER -

keyword argument (B85 19)
#t2(Flargument (5]3).

lambda
i B —expression (GEE L) R4 — M E 4 47[EFI = (inline function), A 3% pg =0 4% P 1Y sk (A

#37 lambda R FEEVE 2 lambda [parameters]: expression

LBYL
Look before you leap. (= B ME4T. ) o fE 4% EAE e AT s A $e 2 B, FH e i 3t se Eg
. BEEFEEAFP FIE A, HEWBGREE L if BIAXIHELE.

TS, LBYL a7 [ M [#&17] Z M5 A T 8EE/F (race condition)
EI/]}—LF?,R TﬁJﬂHU\—Fﬁf—tﬁ% if key in mapping: return mappinglkey] ﬂlﬁ]%% ’fﬁlﬁf/ﬁ‘zﬁf(ﬁlj
AR EAEER AT, 1€ mapping FREERT key, Wiz CH € K% 55 L DA (lock) =%
i F EAFP %35 7 s AARE] o

list (Hi%1)
— il Python [El# fjsequence  (F31) . [EERA T2 list, & HEC RS 5 by — @ 5]
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(array) TG — G455 51 (linked list), FHIEFFHOTER A FEFHEREEZ O,

list comprehension (£ 4|45 &5
— R T AR B B (87 5 T A TRy TR, (I BRI G R LA List [ LAY 2 )7 4. resule =
["{:#04x}"'.format (x) for x in range(256) if x % 2 == 0] @$~@$$ list, /E\ZEP@,
0% 255 M E), FrA e /SO O0x.). 1 THZBEMR . WREREE , Al range (256)
BT TCR A GO B

loader (EAZS)
#ﬁlﬁﬁﬁ)\ﬂﬁgﬂlﬂ%@ﬁ:o 'E'UZ‘ZE%% exec_module () fll create_module () ﬁ&[ﬂ\gﬂf Loader
M. WALHEE R finder (FAgds) M. HEZHMHH2E:

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding ([ Ji 2515 )
7£ Unix |, B2 LC_CTYPE [ElkZ EM 4. B PAH locale.setlocale (locale.LC_CTYPE,
new_locale) H{?y}io

7£ Windows [, ‘&2 ANSI Ui E (code page, fAlfll "cp1252").
Fr Android 1 VxWorks |, Python {ifi ] "ut £-8" {EF @145 .
locale.getencoding () AJ DA ARERAS: (B 305 4 A .

.55 2% filesystem encoding and error handler

magic method (BEHT)77:)
special method ($¥kI5H) WI—83E1E R i .

mapping ()
— A, BB EE A, H A8 E abstract base classes (i 4 5K H(E])
collections.abc.Mapping B collections.abc.MutableMapping Fﬁ‘il’E‘ﬁiE’\J method, %’Eﬁﬂ@ffﬁ
dict., collections.defaultdict., collections.OrderedDict %[l collections.Counter,

meta path finder (JCI4{ETHRY)
—FEAE ¥ & sys.meta_path [ BE [ finder (FAGeE) o TCHIE TR L€ 8 B F 4 % (path
entry finder) FBH{HZAA]

B A TCEE R A P B AENY method, F52([F] importlib.abc.MetaPathFinder,

metaclass (JCHAE])
— 7 class [ class. Class & &AL @ 37— class 2 Ff. —1f class dictionary (FH#), DAK—1H
base class (J:IKHAE]) 19513, Metaclass B 518 =058, [EH % class, K8
FEAEE T G ARt AR EAE . Python (RRE) JEAE A & BEEIE Y. H %11 metaclass. o1 il
FHERAFEN TR, HREFFERE, metaclass N DARALEIR BEHERME T Z. EMEHRT
EEVEAFE. BmaATaE k. BEY R ARG (singleton), DA 2 HABAYITH

T £ %3 AT DAYE metaclasses Z i 1R F) .

method (J57%)
—f7E class A #EEE AR . 14 method MV class FE31AG— (BB PERIEIY , HIE 0% 615
S O EEVE 5 Bargument (3190) (W5 WG B se1). 2 (Efunciion ($isX)
Flnested scope (EIRAE ) .

method resolution order (Jji:fEbrIE)T)
D7 IR B SR e A R R B AR T, base class (BRI W@ AT . B Python H
2.3 WU E AR T AR AN, s python_2.3_mro,

module (EizH)
— £ Python A2 U1iY 44K BLAL (organizational unit) 1. BERHA —M a4 =W, B EER
¥y Python Hj{f. AAHLIE#E thimporting AR, A 2 Python,

it Epackage (B1F).

20 Appendix A. #iiEER


https://peps.python.org/pep-0302/

Installing Python Modules, [ 3.13.2

module spec (BigHBI#%)
— A4 A [, B AR BB import A B & . ‘B2 importlib.machinery.ModuleSpec
H—fE B

G module-specs .

MRO
it 22 [Elmethod resolution order (JF7fEMTIET) -

mutable (n]5&H1})
TP A M, (HAERFEME 1a0 o i Eimmuable (RAT8Y0F) .

named tuple (Fif%c4)
g [named tuple (P44 7C4L) ] 2H54E tuple R (T ZUE SR class, HE W Z5| (indexable) It
20 AT DA JH P44 JB 1 AR i Se A E)EK, class AT DAEA HAd 4k .

A L[F) 2 [F) 2 named tuple, FFEH time.localtime () fll os.stat () EMEME. H—HEF T2

sys.float_info:

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

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

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

True

£746 named tuple 2 [EIEAIE] (40 FB)). =2, —1F named tuple ta] PAGE—8 IE R class & 8
dar, K25 class @# K H tuple, HEFR TSN (named field) BIA] . 5@ %1 class 7] PAT T4
B, DMK H typing.NamedTuple RS , 0] A ] kR =X (factory function) collections.
namedtuple () AEEN.. BE AN T —LLEESMY method, 154 method 7] 7EF 5y ok [Fl 8
i) named tuple H, HEVEFRFIAY .

namespace (#yZ4sil)
BRI o 2% 252 A dictionary (< HL) BEECVE. A I . Aty R EE i fr 24 25
MAEYI 1 (7E method Hr) oA SLIR A A 2% 25 . i 25 TS B By Lk A 4a o, RSO IBEAH AL
Bi4n, PR3 builtins.open Fl os.open () J&FiH B M A2 25 AR A% M . v 44 2 [T R B
Tl b I o 2 WA A A B — W R X, ARMG v I S ] A bE . B0, & random.seed () 1§
itertools.islice () BRERFEN, B R A EREH random fl itertools BIAYEEE.

namespace package (i #2sMIEM)
A package which serves only as a container for subpackages. Namespace packages may have no physical
representation, and specifically are not like a regular package because they have no __init__ .py file.

Namespace packages allow several individually installable packages to have a common parent package. Oth-
erwise, it is recommended to use a regular package.

For more information, see PEP 420 and reference-namespace-package.
AatizEmodule (F4H) .

nested scope ( HUR{EMIK)
fE(E)22 16 4ME E 3% (enclosing definition) H BB RE 11 BRBIPRIE], —(H QUSRS 7 7 — M pR X
hiEse, MEMREES RN E P, s, EREEEET, SRE B k2
TR IR . s SR e A VR VR R R U A . R, Al R A I 4
2 UL E A . nonlocal ZAFFEANEAEHHMEI TR A .

new-style class (#%i[E))
—(HE 4, ERIEBIENTA N class P4 Bl FH 1 class EAS . 755 B30 Python R4, HA #i=0
class A feffi fl Python OB . ZHMIIGE, %@ __slots__. f§iR#} (descriptor), JE % (property).
__getattribute_ (). class method (HHEI¥:) Fil static method ([EJEE ).

object (¥1})
HAREE (BrEoif) Mgz mfTEl (method) RYEMIERL. BT new-style class (HzNHH
[F]) iz base class (LFEHEE]) .
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optimized scope (I {EALfE)IIR)
A scope where target local variable names are reliably known to the compiler when the code is compiled,
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 (£if})
—fi#l Python [{jmodule (Fi4H), BRI LA FHi4L (submodule) 3k 2 IEEI) 7 £ {4 (subpackage). F7
s, R RA __patn_ EYER 1 Python 554

ek s Elregular package (TEFIELE) Fnamespace package (£ 23BEM:).

parameter (Z8)
Ae funcion (PRX) X method 5 3§ i) —{H Ay 2 B #E (named entity), ‘B2 H5 A 3% ok 20 REEI 5211 —
Margument (5180), SAERLEEEFRR 205 19, 676 TR R 1) 2 805

o positional-or-keyword (I BB ST ) I AT DAd 0845 3 o R AR R 48 5 5| Spl g
518, EESWWTHEZER, BlIPL TR foo Fl bar:

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

o positional-only (EFRALE ) : FEIH—8 HAEH IO B WER AL 5 | 3. RN E RN B HE|FEH
& / FIe, BT PAYERZ T ICH T E FEERRA B2 8, BIanPA Y posonlyl F1 posonly?2:

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

o keyword-only ({ERREET ) © FEHH—MH LB DABHSE 042 tnd 5 3. Em X E RN 2%
W, AL AT R 3 B B 80 (var-positional parameter) B2 AL + FIT, S0 DAEEAR T
EFNEIRBHE 728, FIANLA R kw_onlyl Fl kw_only2:

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

« var-positional (fERZBRAIE) : W] —HBEUMER I RER B A E T [ B (TEC P2
HEZMEMAIES [ . EHSBREREHSHAT L ~ AGERK, BIInA T

args:

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

o var-keyword (ALFEWCERBIHT ) eI AT o i iE Bce B 5 | 3 (TEC P2 WoE 2
%Eg%ﬁ%?%l%&Z%) o BB YR BB NS AR E N L~ HOEFRY, Bl _E T
| H [y kwargs.

ST AR5 | SO I M B R 1, nT DAL SR RE 1) 5 | B o TR
1 it 2 BV 38 e Wargument (5190 B H . 5 BB 51 8O 2 82 ) 25[F). inspect.
Parameter class, function # i, AN PEP 362,

path entry (¥&#8H)
Feimport path (5| ABERR) H—AALE, WMipath based finder (E:ABEFRIAIFAGES) G2 EZHNE
AL import R

path entry finder (J%£%3H H a-45723)
# sys.path_nooks HIfJ—{Hl ATIFN {2 (callable) (LRI parh entry hook) it [a{# ) — e finder,
BB A — il path entryiE (A4,

B A B AR TE H A4 B /ERY method, nﬁé—&. importlib.abc.PathEntryFinder,

path entry hook (p&£%3H H(E))
1E sys.path_hooks FI|Z&H i — R 0] FEnY 44 (callable), #5& FIiE AN FE — R4 & Bpath entry H
FHAA, A gl {Eparh entry finder (FEASIHH FAGHS) o

path based finder (FLRPRIRIIFHEES)
THFH) US4 A8 48 85 (meta path finder) Z—, B @{E—@limport path F 1823454 .
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path-like object (JHPRTEH1E)
— (AR E RS SRS AT DA — (B R R BE AR str B bytes Y, B2 —1H
BHAVE os.PathLike W EWW M. BIBPENY os. fspath () BRI, —{f L% os.PathLike FEHIY
{@ﬂ%%ﬂiﬁ?} str E‘Z bytes Tﬁ%%‘:ﬁﬁ%ﬁ§7 M os.fsdecode () M os.fsencode () ,ﬁljﬁ:}'ﬂfﬁ
JATEAR str Jk bytes IG5 SH., B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥4[E4222), PEP 2—{#ksHEIM Scf4F, & REE] Python #1832
HEEEER, U2 IR Python () — M BT BB 3% T B FE P RIBRSE . PEP JE % B AL A R 1 B A7 L
PAB R ST R VR S5 B

PEP WfEtE HIY, 22 E R B P AP 28 AT v B S A1 10 R 1) 8 e 8, AR I
Python ()i sHEIRIYFEE], 35 2e e 32 . PEP ¥/ 2L &t fep L [ ey L sk () Re B i 3
.

##H2([F PEP 1,

portion ({5))
e B — H EP i) —ARE S (T BB 77— zip B ), 18 LUAE SR AE 38— i 4% 23 ) 5 £ (namespace
package) AT EEK, U[A] PEP 420 Hff5E K.

positional argument ({3 5 [45)
s Flargument (3]8).

provisional API (%47 API)
WAt APL 245, TR R =i [ AR AHZS % (backwards compatibility) R HY, S #HER T APL.
BESR LN, REe Mg B, M DER A ERWE T, %03 A SR
EELE, Mnsed BB mEAHANE T (LR AREERENAT) . &% EEA G b E L
—HA APT YA Z AR SR I e B EE A BRI e H 5 IRy, B MA etk

RSN 4T APL, [ 48 A2 0058 Bt Gt ) [ AR E 6 ) — M AT pl B B g R R,
R Er vl gk B — (0 A AR AR E T %

T {1 o A A o i X R W T S TR AL, T e R 3 R P TR P 25 B A R N R R T B R .
2 (F PEP 411 T 2 4015 .

provisional package ("17%1})
z52(FElprovisional API (%47 API),

Python 3000
Pythor]&x RIAMERE (RAVARTRIER, FEEEE 3 i a 2AEEE A AR . ) ol AR5 ()
[Py3k].

Pythonic (Python &K ))
— (AR E e — B AR, EEM T Python 55 5 i RAUME HRE, MM H HALRE 5% A&
REAVEREAMS. Fl4n, Python i RLAY—REEEHYE, 2MH M for PR, #—MrrESCY ¢
AT eI TEIRE . 2 HARE S EEG SEEA A2, BrAR R Python i A\ AR5 € fiff
— R B R AR AR -

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

2T, AR IIAERE . SAA7 Python Jalks :

for piece in food:
print (piece)

qualified name (e #45%)
—fE [ERRARE], EHURRE B Y A A T 2 A P e F61 class. M EUE method [
[BRAE], 40 PEP 3155 dhiy s, SR TR R =URI class 05, BRAE 24 il BE A (444 FiAH ) -

class D:

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

(BT —H)

23
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(R L —5)

>>> C. qualname

Ycl

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

>>> C.D.meth._qualname_
'C.D.meth'’

ORISR, %4 TR T & % (fully qualified name) 23R AL 52 B B/ PR AR, A3FATLA
HIACEM:, BN email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name_

'email.mime.text'

reference count (2 W51)
R — WY 2 R E— A S IEET TR R R, B g R L E (deallocated). A
e [ ks (lmmortal)J [EEA A Eeiics 2 Beti, R ioE N epifiigiE. 28
FIGE H7E Python FExUHE P B AR F|, (HEEZCPython BAEN) — M BSICER . FExUREEHAT AT DARERY
getrefcount () PR [EIE—{J 47 1 14 0 2 BB

regular package (1EBIEA)
—fEE K package (B4F), HIA—MEA __init_ .py BEEMHE.

Wiz Elnamespace package (fiy4 a3 £ .

REPL
[ read-eval-print (read—eval-print loop) | MAHES, &2 9 X HiZas shell 15 —1f4 1.
__slots__

e class [ERRH)—HE 4y, ERFMFERCESEOBENZSH, PALIEBE G dictionary (FHL) , 7K
WA, MR RN AR, bﬁ%%%ﬁﬁﬁﬂﬁ@ﬂ% B U PR A5 IR AR A T T T ) o
(memory-critical) /) i F R =X i fEAE A BB 2 A ).

sequence (J3:41])
—A@literable (W), B getitem () special method (FFFkH¥E), M FIEEHRE (A
YRR ORI, FlE T _len method RIPMEZ T RS . *JH’*.@‘TM@JE
[FMu4% 1ist, str. tuple fll bytes. FHIEE, ﬁﬁﬁk dict X $F _ getitem () fl __len_ (),
B HIEIEBL (mapping) TN 2751, I./ﬁ\ﬁﬁaﬁ_tm@ﬂ%EiB’Jhas/wble’f’i% A2 B

% 2 RSB (abstract base class) collections.abce. Sequence E 3 T — 0 8 i & 19/ H
AR __getitem () Ml __len_ (), EII T count (). index (). _ contains__ () Hl
__reversed__ (). EEIIEFRNTEHERE], ATPAMH register O PARMHIEIE. 2R T
NI ERI SO, i R P81 A

set comprehension (44540
— B E, AR 8 T B P ) R e, [E R AS SR A set [¢]
T;ﬁro results = {c for c in 'abracadabra' if c not in 'abc'}@’ﬁi#ﬁ]?% set: {'r"',
'd'}. F52(E] comprehensions.

single dispatch (¥.—3)¥)
generic funciion (ZHEN) FHEH—EEX, 7RI, EVERSER AR5 #nBE.

slice (VIJ})
—{EP 1, B S Brsequence (JFA) BRI — B R B R R M R AT R
(subscript notation) [1, #7244 H 2T, AIFEST 2 M 'E 9%, FIUl variable_name[1:3:5],
TEFESE (M) FF9EmERS, e slice Y94

soft deprecated (KPEEIH)
P EEI G APTRFEREFLH SRS b, (R B RS h B A e G2 e 42 . APL
P ASCHAREEE el (RN G A At
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BUEHER AR, #HEEREGER APT RGBS, dA i .
s%2[F) PEP 387: #CEE A

special method (5% 15 1:)
i 7} Python F{BIFIN) method, il B R ARTENTRARASE, BIAINIE: . 2% method 94
THEr7r B EE A 45 B2 Wil T IE(E]. Special method 7 specialnames 145 ZE4H(EIHA .

statement ([5iiAX)
PR —MEMH (suite, —EFEXAE [ —FB. BAR 0T LUE—{flexpression (FEH
X)), WESHHET (FIQif, while 5 for) WEBEHZ—.

static type checker ([FIREXIE/RAE%)
I Python B :ASEV TSN TR, BREHR LSRR, BEMH TALERWEE. HEsED
[El32F (type hints) PAJ% typing FEAHL.

strong reference ([F1ZM)
£ Python [¥] C APL 1, [FIZ BV S K, W ERA %S MBI . B3
MY py_INCREF () HOHSEI2 R, B2 E%ER py_bECREF () B2,

Py_NewRef () PR A] F N ES, — 3B IR, @H, 7EE B E2 BEEREZ b, WEEZ
[Elz 08 FiEnY py pecrer () R, AR —H2 R,

Wk Flborrowed reference (fEHZ2 ).

text encoding (3L 4%)
Python H1[1%) 5758 J2—1# Unicode fE%; (code point) 174 (FEEFE U+0000 -- U+L0FFFF Z i), #%E
TEAFE S R, B R 5L E— M L e 4L 51

ﬂ%-ﬂﬂ????ﬂﬂcﬁﬁ%ﬂ?ﬁm FRE) [HwAs ), 1480 TC A7 51 850 By sz - e R AR E) [ AR5
(decoding) |,

A ZTEA R W ST I i AGE (codecs), BEAMBATRE [ 307 il .

text file (SCTRER)
—HREEEHIA B A st YR —1f file object (BEZRWIMF) . WHE, SCPARRER &Rt
E ] ) & RHA (byte-oriented datastream) (Bl [ B jEFlrext encoding (SCFHAG) . SCFAERIMH T4
PASCFEREL (e B 'w) BEYHEZE. sys.stdin. sys.stdout VAN io.StringIo HEH.,

s Ebinary file (ZJERAHSR), B REERBANE A1z 4t (bytes-like object) HIA
ES 7L

triple-quoted string (= 5| 9EEIH)
H = B 598 () SE S5 O MFEFE AR — @7 . R e MEEA S ALET R B E | 555 i A AR
oM AR, HERFFZEHE, B RRAE K. SRR AT B AR B E) (unescaped)
(LG SRS 5%, T e A TR H#E45IT (continuation character) S PAMS AT, & i E
2 4 55 (EVHA 7 H R (A

type (Z4[E])
—{fl Python ¥ {4 ZUEIE]E T & RAFERIE Y SEmeas —mEE. —mEpeFr3EnT
PAHEM __class_ JBMAAFH, BLA type (obj) HAER.

type alias (ZU[EIEI%)
—ABE FFEH, BEAGBES 24— sk E4T (dentifier) HCET

REFES SR 2 ER = (ype hint) R . B4

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

PARTMGERE, SR T

Color = tuple[int, int, int]

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

25
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#H2[E typing F1 PEP 484, 7 W IhAERITHIA .

type hint (ZI[ElE3)
—Fannotation ([FI#8), BI8E—ME28. —M class &1 —H & =17 22 #ek v EE i FE B E.,

RAEHE R MR, A28 Python [EIfilfY, (HEM3HEIRE 2 [Flix & % (static type checkers){RAT
i, [EJfel# ) IDE 58 iR RS % 45 (completion) F1 4 (refactoring).

A, class BYEFI R R, ORS Wdsis i) pAUERE R, AT A typing. get_type hints ()
RAFHL

#2(F typing fl PEP 484, 4 M INRERHEA .

universal newlines (i JJIE4A75270)
— T R % SCFE L (text stream) {95, Gt DA Brg A1 [E) SR B E)-—F7 A &5 8 0 Unix 17 18 6
"\n'. Windows % '\r\n' FI1# ) Macintosh {4 '\r'. #52[E PEP 278 fil PEP 3116, DAK
J* bytes.splitlines () [HFfHI0HIE.

variable annotation (%% J}[FF%)
—{H 55 Eg, class 8 1k fannotation ([EJRE) .

(R 8 ek, class JE Py, BRI EIEIER :

class C:
field: 'annotation'

SEEVR R R 2 AR (ype hin): G40, SEHSECTUN @S e (M) fH:

[count: int = 0 }

S5 FV R 1 annassign 25877 FEATAOARAE.

#52(El function annotation (FFFEFE). PEP 484 1 PEP 526, 4 HWINREMHE. BN EREM HE
BV, 75 2[F annotations-howto,

virtual environment ([FJ3EFRES)
— i 13 VE IR B (cooperatively isolated) F#11TH45, B Python [ FiT 2 1M F AR 205 DAL SR T
Python #$[EVEF:, A3 [E-—( R %0 F#EA TR HAD Python JiE I FE X A BBV E T8

W2 venv,

virtual machine ([EJEEHE23)
— 5T 4 PR T E 2R FE A (computer) . Python [ [ESEMRS G117 Fi byrecode (7 TCHLMG) Hiadas
g A oA

Zen of Python (Python Z[F])
Python 515 HI| BT B0 512, FLE)ZeAT Bh A BEARANGE F ULAE = o AR T DA 7E B 8 X 0
JCEHIA [import this| HHREIE.
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APPENDIX B

BRAYIE 7 R 34

Python [FJRF] 3442 1% 38 {fi Ji] Sphinx  (— 1 J5.[E] Python 1ij A4 i SCEEEV R 28 . H B2 DA 37 B R 20 s 4
) HH F reStructured Text 5853 /4 JF Lf i s (B 11 A

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs FUIAT, [EV&AHBA R . FAMMiE BOaH ) 5 B A

B
« Fred L. Drake, Jr., J5tfi Python SC{ T HARMAIEH DA K — KIBHEZA M IER ;
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 4G4, Sphinx { ) Alternative Python Reference -3 S 2 & .

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 &iCin

Python J2 H oy i B2 A 51 A AR R B 5T 26 (CWI, I https://www.cwi.nl) #J Guido van Rossum jA 1990
SERIBIIFEAIRE, H iR EE—FREE ABC 351 % 4% . [ Python 135 T # 2 8¢ H ALK EDR,
Guido {7313 %%

1995 4F, Guido FE#ET JE 5N 25 riHE A B Z AH 9T A 5] (CNRI, 1, https://www.cnri.reston.va.us) 454
fib ¥ Python i) TAFE, [EHEAREEEE) T 5%k il i) 22 {8 i AR

2000 4E 7. H , Guido il Python %[> B8 %% [ [ 1245 51| BeOpen.com [EJj#,57. T BeOpen PythonLabs [#[% . [F]4E
+ H , PythonLabs [# X ### %] Digital Creations, 1% i%[E] Zope Corporation, 2001 4F, Python 8% k4> €r
(PSF, . https://www.python.org/psf/) J&A7., 82— M SEEHEA Python A B 2 2 A B HE I A S A
F4H %%k . Zope Corporation <42 PSF [ —{f& i€ 8.

Jir A # Python HUAHR & BRUEHY (G BHBRYEAY & F, 2 hitps:/opensource.org) o M b, KZHIHAEA
By Python JiAS, o2 GPLAHZHY; LAR A4 G 25 A 1 22 .

BEREA BB i waE GPL #2857 (1)

09.0F 1.2 AHEMH 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI = (2)
2.1 2.0+1.6.1 2001 PSF =
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 PAE 2.1.1 2001 £4- PSF 2

O #HE

(1) GPL M EIAF£RFKM2AE GPL T #[E] Python, A8 GPL, F i) Python SZHEH! 1] DAGE/R
[EME AR A RAS, (B — e ZA R 8 SR(EIBA IR . GPL A B2 REREAS Python W LASS £ HoAh
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1 GPL T [Eiicl =6 M HHERBEIRTT.

(2) H# Richard Stallman ([El%, 1.6.1 Rj GPL AR, HEHAHES —EARIRMR. A
HfE CNRI [N, Stallman f)fAiE F CNRI AT, 1.6.1 B GPL [ RAHZ L.

I RFZ HAMRE T, 7E Guido FEEFRAT Y, (EATIE LERUAS A B E B vl RE

C.2 FRFRHLHMFGXER Python BIEHIERK

Python 8% 1) BH SC {4 i 352 42 BL it Python 888 3 4 €r % #2545 — Jit (Python Software Foundation License
Version 2),

¢ Python 3.8.6 BH%f, [EAASCAF A Eaml . Ao A AR A, & A7 (dual licensed) jit PSF %
FESE — MR VA ft Zero-Clause BSD %4 o

7 Ee9E 40 Python H b i LA RS R RO FEHE . 13 SR E NS & B R Y RN — B . B S st
PRE AN e s B, s 2 B0 P98 a9 3% 4 S 5030,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

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

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

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

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

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

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

32 Appendix C. &% EiRiE




Installing Python Modules, [ 3.13.2

(R L —5)
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

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

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

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

C.3 #Uk(CIsR RS R 1218 B Bt
A (AR SR AL RO A BEHE ST, $H4UZAE Python SEENTA b HTlEV 45 =)y W

C.3.1 Mersenne Twister

random 4 JIE T #Y _random C # 7 & 2 & T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html §) F R EIZR LR DAT B ARG se s g i -

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

€ & A}
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LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

(R L —5)

C.3.2 Sockets

socket BLAH{# ] getaddrinfo () Fil getnameinfo () PR, BAHFE WIDE EZ (https://www.wide.ad.jp/)

(E1, AT B JE AR 58 v B A 15 -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

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

C.3.3 FEFE#¥ socket fRFE

test.support.asynchatiﬂ]test.support.asyncoreiﬁ%ﬂfﬂf?ﬁk1:§§ﬁﬁi

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

€ & A}
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NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

(R L —5)

C.3.4 Cookie &
http.cookies FAHAL S DA NN

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

All Rights Reserved

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

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

pertaining to distribution of the software without specific, written

prior permission.

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

C.3.5 #AfTiEL
tracei%%ﬁéﬂﬁ?@kj:égaﬁ:

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,

€ & A}
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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/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c FEEHRME T C 1Y dtoa Fl strtod R, FIRAKE C 8N 17 B SO 58 HAHBEE) . %R 4%
B4 8 David M. Gay 2257 )[R A%, 153 BAE R AR hitps://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c T, #2009 4E 3 H 16 H FFH22 00 GRS 240 & DL MBI sy -

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

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

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

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

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

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

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

4n4 OpenSSL pR = HE I VESE RS, HIl hashlib, posix, ss1 Wig & (i & REETRLEE . BLAF,
Windows I macOS fj Python 224 #5250 ] 847 OpenSSL p& =AY EIAS, A AFRA t7E Y% [F] OpenSSL
FEREMIEIAS . 352 OpenSSL 3.0 Fi AR DA Kz py I A7 4= 1) B8 3 i A= HIJ 32 - Apache #1035 v2:

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

€ & A}
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i,

Definitions.

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

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

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

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

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

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

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

(an example is provided in the Appendix below) .

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

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

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

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

(BT —H)
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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

for use, reproduction, or distribution of Your modifications, or

(BT —H)
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

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

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

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

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

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

END OF TERMS AND CONDITIONS

(R L —5)

C.3.13 expat

MR IR pyexpat I TR EE] -—with-system—expat, 5HIZIEFEE H—MES expat FAAHEH I

AR

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

(BT —H)
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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

B A E _ctypes BALK T _ctypes M RFERX I E ) -—with-system-libffi, 75 HI% % & H
—fHEE libfi AR A i A 2

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

URAE R e LR EN Y 2lib A KRS PAZIOR S R 2140 058, RURZIEST & — S 2lib J5G A5
A 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,
including commercial applications, and to alter it and redistribute it

(HERET—TD
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freely, subject to the following restrictions:

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

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

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

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

C.3.16 cfuhash
tracemalloc i [ #EE)Z (hash table) E{E, 2 PA cfuhash BLRE[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},%iﬂfﬁﬁﬁ decimal *ﬁ?ﬂ}%? _decimal C }E?ﬁ%’;ﬁﬁ#?ﬁfﬁ --with-system-libmpdec, %:Eﬁ%*ﬁ%ﬁ
G H—(EEE libmpdec b2 o 1) Rl A< A< -

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

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

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

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

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.

(R L —5)

C.3.18 W3C C14N B|FRE#

test FER ALY C14N 2.0 HIFLEH (Lib/test/xmltestdata/c14n-20/) 2 W3C 48u} https://www.

w3.org/TR/xml-c14n2-testcases/ #iAgE, H 2R R 3-clause BSD % #E #5(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 #ZHE:

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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(R L —5)

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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_ future_ , 17

__slots_ ,24
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PYTHON_GIL, 18

A

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

annotation ([EJ#&) ,11
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B 12

asynchronous generator iterator (ﬁfi ]—’rﬂ*/;:
£ BEBRE) 12
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asynchronous iterator (ikrﬂ%/‘:ﬁ%&) , 12

attribute (BH) ,12

awaitable (&£ H#) ,12

B

BDFL, 12

binary file (:ﬁ’fjﬁ%) , 12

borrowed reference (%Jﬂé}ﬂﬁ) ,13
bytecode (ﬁ_fl]?ﬂf%) , 13

bytes-like object (iﬁfiﬁ?ﬂ%%ﬁ:) , 13

C

callable (F™Fe{4fF) ,13

callback ([E_J‘ﬂf) , 13

C-contiguous (C ﬁ%fﬁ) , 14

class variable (ﬁﬁ%%{) , 13

class (%kﬁ) , 13
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context variable (‘%%%ﬁ) , 14

context (’%iﬁ) ,14

contiguous (ﬁfﬁ;éﬁ) , 14
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CPython, 14
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D
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E

EAFP, 15
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F

f-string (f ?$) , 15
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static type checker (ﬁf:iﬁ’i
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text encoding (X F4#) ,25
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