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This guide covers the installation part of the process. For a guide to creating and sharing your own

Python projects, refer to the Python packaging user guide.
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SR SHET 5 X510 % Lk,

RAEREE 13, SXATLARMEKICA VAP —ATB3DTELRL, FEDT AV r—>ayTHHAT 220
Ry =% A YA P=LTES X527 2 MI7F O Python BREE T,

venv (FMRIRIEZ D<K 3 72D DEHEY — )L T, Python 3.3 2> 5 Python O—#zih £ L7,
Python 3.4 MRETI, (RIEIREZ O 2IZDTNTT pip A VAP =L T 23 L5112, HHHT
ORESINTVET,

virtualenv (¥ venv O #— F =7 4 OUEE (THIH) T, virtualenv 1T & D RAEEE %
Python 3.4 X DHiDON=T a TS5 Z e HRE T, UATON—=T 2 Vid venv ZHRMHAL TV EE
AL, TERESNZBRIRIC pip ZHEINICA YA —1T 22 bHRKERHA,

Python Package Index (& Python Ry =D 7V w7 - YRS P TT, ZOVRI MY DRy
=%, o Python 2—¥HBRATEZ X512, =TV YV —RXTIA LV REINTVET,

the Python Packaging Authority is the group of developers and documentation authors responsible
for the maintenance and evolution of the standard packaging tools and the associated metadata
and file format standards. They maintain a variety of tools, documentation, and issue trackers on
GitHub.

distutils ZA VI FILDEIL R « FfiS 2T LT, Python HEHES 4 775 V1T 1998 FEITHRANIEM
XNFE Lz, distutils OEBENRFFAEERMCIRD IO TOEZTH, ZhES5THHRET
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Python Packaging User Guide: Creating and using virtual environments
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Ry r=I YT DlDDEHEY —UIITRNTa~xv Y R4 U ofbhd 2 2EELTVWET,

Toa=y R, EV2—-LORHIN—Y ary e ZOMBKET 5 EY 2 —L%, Python Package Index %
A YA M=NVLET,

[python -m pip install SomePackage

AR POSIX Z—# (macOS ¢ Linux 2—FZ2EAFET) MFITIE. ZOHA FROHNZ, virtual
environment OFHZFIHRICL TV I,

Windows L —HMNFICIE, ZOH A FHDHNE, Python 4 > R b —LIRIZS 27 4D PATH BRIEZEHH
BINTVDE I ZHHRICLTVE T,

FHERAN—D a U RR/INDAN—T a2 a~xy R4 Y EFCTEEBEETZ I LD TEE T > R < REDHE
HETRY, Yo VPR 2R FEMH S GE. v r—I%e "=V a vy _HIIHAMFTHATLE
W

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

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

HE, BETI2EY 2B A YA M—ILETHI2H5E5ICZNEHE install EITE2HATHHNRIEH D T4
Ao BRICIFHELTWVWRED 2 —LD7 v 7L — Fizid, HRIICEAZERLZITUIRD T A:

[python -m pip install --upgrade SomePackage

pip ¥ FDREHEIC DWW T DFE L WIEHR L VU Y — 21X Python Packaging User Guide i2® b 3,

AR DERIE venvy B 2 — VBB L TITONE T, HRIREREBEREICA YA b —1T 312 Eitoa
<Y REHVNET,

BE:

Python Packaging User Guide: Installing Python Distribution Packages
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T &L 2 REANOHEZEED L CIREENDY 27T,

3.1 ... pip%Z 3.4 £DOFION—23>D Python TIYAR—=ILT 3B
(el 7= e

pip % Python i@ % DX 3.4 IKET T, ZALMHTD N— a > Tld, "Python Packaging User Guide”

DFLIIC LT72h3 > T pip BEZ A YA =L T 2REDNDH D £5,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... NuT—CFREODA—HYRHRDOAICA VA R=ILTBICIE?

python -m pip install {Z ——user A /¥ a Y2 IF T LIV, Ry Fr—JR@F T AT LDITRTDL—
PHIZTIERL BEOL—FHDOAIZA YA -V ENET,

3.3 ... BIEEMHERD Python Ny 7 —SZA VX —ILTBICIE?

BEEHMFEA D Python 28w =Y DE PN FVEY 2 —MTEHITKFELTB D, BED L 25 pip
FEEFES>TA VAP —AT 2 3BESTEDD THA, BHIFE T pip 2o TA 2= L &S L
T30, BIOFE ZHOTA YA =T 350, ZLOGBAMHETL X 5,

BE.

Python Packaging User Guide: Installing Scientific Packages


https://packaging.python.org/installing/#requirements-for-installing-packages
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34 ... 1A= ILENEHRDN—-2 32D Python ZHE{TLTES
i ?

Linux % macOS. ZOfthid POSIX ¥ X7 A Tld, N— a yHBESFZD Python 2w Fe -m XAA{ v F
EHAGDETHOWT, @Y= 2 D pip 2FEITLTL IV,

python2 -m pip install SomePackage # default Python 2
python2.7 -m pip install SomePackage # specifically Python 2.7
python3 -m pip install SomePackage # default Python 3
python3.4 -m pip install SomePackage # specifically Python 3.4

WUNIAN—=Y a YEEDPTENz pip A~V FHEZZ2Z22dHD ET,

Windows Ti&, Python 7> F ¥ —®D py & -m A4 v F L OMAEDLETH - TIZEW,

Py -2 -m pip install SomePackage # default Python 2
Py -2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py -3.4 -m pip install SomePackage # specifically Python 3.4
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FL<HBM1TAM—ILICEAT 5 EE

4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥ X7 4 TlZ, Python O A ¥ 2 b —WZHARNIZIE linux 74 A MY a2 -2 a Y O—HICEENT
WET, 2D Python £ Y2 b —AADA YA b =)L, ¥ AT LT 3 root MERMBNET, £7=, pip
WEoTHHRFENTVEHDLIZERZAV K-V M7y T L —=FFTBEILT, YRAT LDy r—=
A =I X DARL =2 a VY RTLDIEIPDOAVR—F Y POFEETE205 LAFHEA,

ZFDEIBY AT LTI, pip TRV T —V% A VA b= AT 2BICERBREZF 5, 2—F DA~
A M= ETI DN, KIBRWAHETT,

4.2 pip DA Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWI LA DHD T, XRDa~ >y FTHIEDRRD RIAD E 3

[python -m ensurepip --default-pip

iz d pip DA ¥ 2 F—IL IZOWTOERDD D £7,

4.3 NAFV)DIFRDA VX b=l

Python 7Rz 27 FDZLIEY —RRHWEEMAICHIKFLTED, /YA b= rEX0—RE L
T, TV F2—HRETY —ADPSIREI 2a— A2 a4 LT3 2 2 ff L9,

NAFV) wheel 74—y FOVR—-bPRBEAINZZ LT, 2. 2L 23 Windows £ macOS 12D
WT D wheels D/3BAAY Python Package Index ZiB L THIRK 2 X572 2722 2T, ZOREIZDOWTODH
REORHEOHKI L, 2—FICL > TIEFTE L FEFTICE N FFAILRE A Y A b—LT % X 575 5150
LICBR 0 LOLERA

L REA wheel 7 7 A LIRS AFH KW scientific software £ ¥ A2 b — LB 510 { D DIRTEDS,
O—AMIEIL RT3 2 DA FVIREG 2Tk 200 LA EHA,


https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
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Python Packaging User Guide: Binary Extensions
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RAsE&E

>>>

The default Python prompt of the interactive shell. Often seen for code examples which can be

executed interactively in the interpreter.

R

DHLDPEZOLNET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the

incompatibilities which can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) fREIES 7 R1F duck-typing 2523 % b DT, hasattr() REDHIDOT 7=y
I TERBHFTH o 72 b iR 2 (H1 21X magic methods DFHR) JFEHICA VX —7 = —REER
THHEZRMEL £, ABC IZRME (virtual) 77 S X2 B ALET, ZHEFE T 7206/ kKL
FHAN, ZNTH isinstance() X issubclass() ICFRMEINFET; abc EP 2 —1D KF 2 X
YEEZHLUTLEE W, Python 1213, £ < DilAIAA ABC RS A TVE T, ZORMRII,
(collections.abc EY 2 —/LT) 7— X HMi&E, (numbers €3 2—/LT) #. (io EY 2—/LT) R}
U —2A, (importlib.abc E¥ a2 —T) f Y KR— 774 Y EA/FET—-K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z{ERTZ %7,

annotation
(77 T7=>av) B 77 RBENE, BB AT X—-220B Y EICBERT 2 7L TF, EElickD
type hint £ L THDONTWET,

O—ANEBDT )7 — a VIZETRICE T 72 ATEZEAN, 20— AEH, 75 ek B
Bo7/7—ayidEhzhEe®da—, 75 R, BD __annotations__ FFEMICHREFEINT

11
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WEJ,

FEBEDRBADI D % variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
WV, B, 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
72E W,

5|% (argument)
(FE518) BIRCZ PO TS, BE (F721d AV Y F) ICEFHETY, EE2EEH D $3

o F—TU—FR5IE: BEEMEOH L OBICEIBORNCHEB T2 oWz b D (f: name=) R, *x ITHil}
J2EEOHDOMEE L THEINZGE. FlZE. KD complex() DMUIHLTIX, 3 & 5 % —
7 — F5lETs:

complex(real=3, imag=5)

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

o fIBSIE: ¥—vU— FEIEDLANDFIHL MEFIBUXSIEY A b DETICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTET I N TEET, XX ROFITIE 3 & 5 XMW AHEAESIE
T9:

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

FH BB DOE KT B THEI E O — A AZRBICEHID G TohE 3, DL TZTSHANTON
T calls ZBRLTLEZI WV, VX 7 RARZBWTEGHERT-DIZH 50225 Z el
Kxd, dHfiS MBI e — A NVERICEHD B ToHRE T,

k512 . FAQ @ 5 RGIBDENIA T A? . PEP 362 2L T 7ZE W,

asynchronous context manager
(EEHa > 7 A b~ = v) __aenter__() & __aexit__() XYV v FEEFRT S I LT async
with XNORBEZEM T 247922 b T, PEP 492 TEAXINE L7,

asynchronous generator
(FEFHY = 1 L — &) asynchronous generator iterator %R 3BT T, async def TERI Nz
N—F VEBUZI TV R 23, yield REFORTRLD $9, yield Rid async for /L— STl
TELHEDOWM R ZAERT 2 DIHHEINET,

WEIGIEFRIY = 2 L — X BZIE L 2905, WIRICK o Tid IEEIS z RL—21TL—%& 257
GEhRH Y £, BREINTERI S THRWEG, FIBRLD 7Dt 2R B2 EA L £ 9,

IEFRAY = 2 L — ZEAEICIX, async for XX async with X/ZI TR await RdDH 2 ddH
DE¥ET,

asynchronous generator iterator
(FEFEAY = 1L —& 14 7L —2&) asynchronous generator BTERENE A7 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& TIN5 & awaitable 7 = 7
FEIRLES, T awaitable 7Y =27 MI, KD yield RETIEFAY = 1 L — X BB OARMAEKE
FITLET,

12 9% A E B
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% yield TIZ—HFINICUEZHRT L. ZDBOFETRE (v — IV ERPREFTD try X2 ET) %
TRLET, RS T RL =R TFL—4 » __anext__ () TRIN/MD awaitable TEERICH
B3 2 HEICIE. ZOFRIERTINEIZNE T, PEP 492 BX U PEP 525 28 L T X0,

asynchronous iterable
(GEFIBAA 7 Z 7 V) async for XOHTHHATES2A 72227 M TT, BHD __aiter__() XV v
R 5 asynchronous iterator R ERFIUIR D E¥ A, PEP 492 TEAZXIE L7,

asynchronous iterator
GEFRA 7L — %) __aiter__() & __anext__ () XY v 2 EELLATI2r }+T
3, __anext__ (O & awaitable & 7Y £ 7 bPERIRIFNIERD £8 A, async for 1
StopAsyncIteration 4t 2 X F 2 £ T, IEMFMA 7L —XD __anext__() XV v KR
J awaitable 2R L 3, PEP 492 TEAXNZF L/,

B
(Bt) A 7> =7 MCEEMITHN. Fy FRERIC I > THATTEESHREINSETT, X
Tz b o EMN 0 B oTWBEE, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MiZiE, identifiers TEZREINZMAN T TREBRVWHITOBELEE5ZX 2 2N TEET, 2k
ZIL setattr() 2V, A7V 27 M ZENEFAIL TV AEEIITAE T, ZOL3BEMIEF Y
FREARTE 77 ERATET, RODIC getattr() 2o TWEZLENDH D £3,

awaitable
(FPHEPTRE) await ATHAHT 2 Z MK Z A TP =2 M TH, coroutine .
FDH2A4A72 22 b T, PEP 492 2B L TL1Z& W,

_await__ () XV v

BDFL %
AR =R EMEHE (Benevolent Dictator For Life) D& T3, Python OfF#E, Guido van Rossum D
b G

-
—

binary file
(XA FV T 7 AN) bytes-like ZTP LTI b DHARABIIEZRAANTES J71ILATox
Ik TS, "M FVT77AN0DENZ, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 £ L,
sys.stdin.buffer, sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 20 POBABFZINTEL 7 7 ANF T I 27 MIOWTIR, text file bBIRLTL I W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects ZH+R—bFLTWT, C FFEEOREKRT &L Ny 7 7 —2RYARERA 7D 27 b,
bytes, bytearray, array.array . %< O—#M 7% memoryview A 7Y =7 b ZHICH D &

13
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3, bytes-like A 7Y =7 M, T—&FEME. NAFV T 7 ANANORIE, Vv P EEHLULEER
LN FVTF—REBERTZVAVARBECHHAT B TEX T,

BOPOBIETREINAF VT —R2LEETI2LEDPDD E T, ZOREOFFa Xy PTIRXL 75
AHE ZAJAEZR bytes-like A 7Y =27 M IKEMLTOVWES, ZHEARER ANy 77 —F 7T =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MDD DBRIETIIAE LA
T2 VDAL F YT =& (7 HAHLEHD bytes-like A 72 =7 b)) ZRHELET, U
bytes ¥ bytes ® memoryview A7V =7 FEENE T,

bytecode

callable

callback

32

("4 ha—F) Python ®Y —2Za— R, Python 702 4® CPython £ ¥ &7 ) X DNEEEREL
THIZNA FA—FANE Ay R LENET, N ba—Fi& .pyc 774 MICF vy adi, FAL
77 AN ZEHICFEITINZ 2R EADEHRICRDET (Y—RA=FhPH N, Fa— FAOHED
AV ARAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & D84 ka2 — Rt
J6T 2GR LR ST 2 RIEYS Y TEMET 2 VWA ¥ 3, HEERERL LT, N ba—FiERER
% Python (RAE~ VI THIET 2 Z &%, Python VYV — AW TRETH 3 Z e ZHFxATVWE
A

NA FI—FOME—ElZ dis ES2a—L IZHYH T,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

[callable (argumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.

(=N 7)) RERO D B RTEITS NS DIEIHEE LTHE S 5B

(ZIR) 2=F—ERA T2 7 VEMERT 27007 FL—1+TT, 7 7AERIEE, 2DF T
ADA VARV A LOBERTERAY v ROEREZAET,

class variable

(75 2ZH) 75 A LITERSIN, Z5ALNLT (DFD, 75ADA VAR YA LETRERRELIR) &
HENH I ZHNE LTWRREHTY,

complex number

(BERE) L<HLNTVREBREILRLEDDT, TNTORIIER oM LTRINE T,
RS EEEANL (-1 DOFEHR) CEBEHIT 2D 0T, —RICBETIZ 1 eErA, T¥TIE ) v E
I E T, Python IZEZBICHAAATHIEL, BREOKGLEZIM > TVWET, BHIIKREC j 20
TEEFET, XX 3+1j TF, math Y 2 —VOBEREBEEFAH T 21213, cmath 2FWE T, &
FROMEHED D SEREBFOREET T, HEMZET TR, SIEFEVREHLTLEST
WTL x5,

14
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context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAMER) a v T F A MKEL TERRZHEZFOER, ZhUd. H2EBDMEHIE L DFET
ALy RTELZDFZAL Yy FRE=—ALVA L —=YRBTVET, L2rLay7FIAMEKTIE, 12
DFETAL Y FIZWLK DDA Y TFA MDD, 2>y 7 F R MERD RIS 72 IE B 2 2
7 DEDBIFTI, contextvars ZSML T X W,

contiguous
(B, E#ft) Ny 7 7 DRI C-8B#t F£721% Fortran B THIEAIC, £ONy 7 7 EEKE LT
WBEAREET, EuXRT Ay 7 71k C #HiiThHD Fortran #iEi T3, —RLOESITIX, ZDHE
TN TREY LTHET 2 L5 CREIN, REPLRrOHE DI T IEF T E S, 2X
TLOD C-Hi Rl TId, XEV 7 F L RAMICEZRZ K 5 BRIIRER DI A FHRANTLED B DITH L,
Fortran @i R CIEBA OB FRRINCE Z £ 5,

JL—=F>
(Aan—F) ar—F @3 ¥ 7N —FrDED RNZIEXTT, 71 —F LI RD SRS
PHAD. Blokd s mr s HE T, aL—F L ICFZL OfkL RHIEPH A, 3, HIT
B2IEMTEET, TN —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W,

coroutine function
(aN—F VB coroutine A 7Y =7 b RIRTEAKTT, 21— VBRI async def X THEX
., await. async for. BXU async with ¥F—7—F2FOZ PR ET, Zh ok PEP 492
TEAINE L,

CPython
python.org THIAF ENTWA, Python R 7 J 3 ¥ 7 FiEOIEMENLEETT, "CPython” W5
HGEIX, ZD%EE% Jython % IronPython &\ o Dy XIS 2 BN E 2 5EICHIH IR
9,

decorator
(FTav—x) oK ZIRTEBT, @, ewrapper M CRIKZEH i L CGHEHAINE T, 7aL—
2 DO—RW 2 M HRFNZ. classmethod() ¥ staticmethod() TI,

FTaAL—RDOXEE S VR VAT a2l —TF, RD 2 OOBBERIIERIVICFA TS DT :

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

@staticmethod
def f(arg):

FICHERD 7 7 A FEELETH, HENFONERA, TaAL—XIOWTFHLL X, BEBRER B
B 75 RERBORFaX U F2BRBLTLIEZI N,

15
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descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide 2R L TL 72
W,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFEMNTIKED) iterable NORTH 2 WE—HBOERZMH L T, ZORRP 52 2FELIR ST 3 %
7 MN3EEZS TS, results = {n: n ** 2 for n in range(10)} £ T3¢, F—n Zflin *x 2
XM B EFE R AR L 3, comprehensions 2SR L TLZ X0,

dictionary view
(fFE L 2 —) dict.keys(). dict.values(), dict.items() 2NRTA TP =7 b TT, FEHDIHH
DEMRE 2 — 2L FT, T2bbE, HEILEINLI L a— 322 KMl $7, &L 2—
ZIRHINICSER Y 2 MIZT 3I11E list(dictview) ZHHA L TL 2 &V, dict-views 2L TL
7EE W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing »
ATz IDBELVA YR =T 2= AR oTWVWEDPERETL2DICE T =7 bOBE R nT
077 IV IRARANTT, bbbz, Bt 7Y =227 b XY v RREEDIENZ D #Hbhizh
LEST, (ZELDEIIKARZT, 7EADEIRKEITE, FHUIT L TH5B,)) A VYR —Tx—2R
FRIEDEHTZ2 T, EFELFTHA v Ehza—RiE RVE—7 4 v 7 BREERFF L CFRIMEE
MLXEET, Xy 727XV 7E type() X isinstance() WKL AHEZMITE T, (2L, XV
IRAVY 7% HMREEV SR THETA2IHTEET, ) 2ofb b, HAMIC hasattr O
Ee BAFP 7a27 oI v 7% FHALET,

EAFP
MR % ¥ 2 X DEFL%ZF 5 DA (easier to ask for forgiveness than permission, ~— 7 4 — D%
AN DIETF, Z® Python TIALffbhTWwWda—74 Y F7RAXA LT, BEFIENLRF—E
WDFEET 2D EREL. ZDRED > TORGEHINE/HIEL T, ZOMRTFRIFI3
=T 4 YT RARA MR, try XB XL except XD TADHZOPRHTS, 2077 =v 7
Z. CDEIREHETILLMMORTNS LBYL ZAX AN EXBNZS DT,
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expression

(R) > FHiicns, —FLFH ORI (a piece of syntax) TF, Sz 22, AWV 7
Fov, Al BT 2R HETREBITCH LAY, HZRTROEROEAERTT, D%

SRR LEWV, Python TR EFEOETOMBERLA L VWIS DITEHD FH A, while DX I I,
RELTRERARVY X DD FT, RABATIERLIXTT,

extension module

f-string

(PEREY 2—1) C R C++ THEINZEY 2—)L T, Python ® C API %F|f L T Python 27
RaL—F—a—-FeRhEDHLET,

£ B ARSIV XCFEN Y 7 TR Vestring” 2 FEEAL. ZAUE 74—~ v MIEATAIY
F IV DFEFEEDOZITT, PEP 498 3L TL X\,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANA T =27 MCRERE 3 EEDDET: A0 N1 F V=T 710, Ny 77 Shi NA
FUV=T74l. ZLTC TFALT 7ML T, A VX =724 RiF io EY a— L TERINATV
F5, 77 ANAT Y 22+ RAE BN TTIEIE open O BIRZES Z ¥ T,

file-like object

file object E[EF"TT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANYATLADIYA—T 4 Y7 TE, TRTH 128 N4 PYUTRIEFIZTa—-FEIh3 e
REAFXNBLTWEBDERA Z77ANVATLDIY A—F 4 VP TIOADRIE I N D - -5E
1Z. API BH%¢%% UnicodeError ZEH T2 2235 H £9,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774YR) A VR=PZNTWVBEY 2—ND loader DFRZRTT 24722 bTT,

Python 3.3 IETIE 2 D 7 7 4 Y X3 D $9, sys.meta_path TIN5 meta path finder
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¢ . sys.path_hooks T X3 path entry finder T,
FHAlic oW Tk PEP 302, PEP 420 3XU PEP 451 2L T X0,

floor division
(TID B THRE) —FE VBRI D ST 2 BARE, U TREHEEFIE // T3, flRIX 11
/] 40F 22D, ZRE EINFMNCTFENIGBOBEDORETIX 2.75 BV R-oTE T, (-11) // 4
d -2.75 Z INEWAIC D B GRITF: BOERRADADZITS) DT -3 12785 L IFERELTK
7280, PEP 238 22 L TL 72X\,

5E4
(B8R MM LANCEZIR S —EHDO XD Z T, BRICIZ 0 M ED R 2T Z etk E T,
FEEDOEITRHIC T e RS2 Z e 3k E 5, R51E. AV v F. function 2B L TLZE W,

function annotation
(BB 7 ) 7—>ay) DT X —=ZBRVED annotation TF,

BT 77— avid, @HEEEYF oo d: fIZE ZoEE 2 2D int BD5|
Boelits e ifF S, £ int OB D EERO L HiffshTnE T,

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

return a + b

B /7 —3 a OXEE function O CHRIHINATVWE T,

WREDFAD D % variable annotation, PEP 484, #ZM LT Z& W, ¥/, 7/ 7= a v &F|
A3 2R 75277 4 A& LT annotations-howto S L TL AZE W,

__future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when

it will (or did) become the default:

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

garbage collection
(IR=varryay) IhBEEONE 2 DRV EY) 2T 208 T3, Python X, &%
vy b, ERZEEZRH LBET 2ERARN-—VaL 7 X2 ffioTHAR—YaLryarzffungk
Fo AIN=VaL 7 &Fgc B a—NEHoTHIETEE T,

JIxrlb—%&
(¥ =L —2&) generator iterator ZiRTEIR TS, @H OB TNE T, yield REeHFOHT
B0 ET, yield Rid. for b— FTHATERD, next() B THEE 1 >FOWMD LAY TE
5, EOWM I ZERT 2 DIHEHENET,
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BHEEY AL —FBEBZRHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T, BRISNLEBE®RDSHS L TRVWEGE, LD DI BEE2 AL 5,

generator iterator
(YzHxV =&AL TVL—2X) generator BIETHERZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2a8t) 2@l T, WHIE—FRricH
MahExd, DxRL—FATL—% HEHINL . TMLMVEZIE L X3 (BEHEOBEBDFT
D7z TITHT LWIREED S BAR S 2 @ & MR T ),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

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

generic function
(=3 V vy 7R R8N0 LR CREEZ T 28> SR XN 28T, MO LKIICY
DEEEANDEPIET 4 ANy FT7AITVXLIEDPESINET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock BB L TLIZ&E W,

global interpreter lock
(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HMEATT, ZUTKD (dict &Y
DEERMAAAAEEL) A7V 27 VETFADMEKET 7€ 2120 L THHERINICZ 21T 5 DT,
CPython OFEENS Y IRV ET, A VR TVEX2EKRERY 7 FTEIL T, ?RAF7aty ¥~
UL BMIUCD TR T EEIEHRICT, 4 VX TV XREMBICTLF ALy FETES L51272D
3

727U, D 5 VAN DON L O DIIRE Y 2 — i, Efie Ny ¥ 23t H R Y ORI EOBE WL
32 EICGIL 2RI 2 X KIS T0ET, T/ 1/0 W% 3 254 GIL & ISR
ENET,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.
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hash-based pyc
(Ny¥ar—Zpyc 77 A) IESWERHEIT 27012, MIGT DY —RT7 7 4 L ORMKEFRLIT
BNy Y2 liZ2EHT 2N, Fa—FDFxF vy v a7 740 TT, pycinvalidation ZZE L TK
72EW,

hashable
An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny AR ATI 27 PEHEDF —REEDOA AN L TR E 5, HECEEGDT — X MG
BHNETA Y > afizfli>oTn225TY,

Python D4 I 2 — X ZTARMAABA TV 227 ME AFL ALY ¥ 20[RETH, (VA FREED
EOR) 2= TNRAVTFENY T2 FARET T, (X TR frozenset DEIR) £ I2—&7
NRaAYTHIE BRPINY T abRETH L EDANY Y aA[RETT, I—F—FERDI TADA ¥
ARVATHDEIBRATI 27 METFT 74V M TAY Y al[ETT, TOAHEET (HHEZRVT)
PSS FIIIEFMTH D, Ny > afliF idO) EhEsnE T,

IDLE
Python Ofi&EFEEREE (Integrated DeveLopment Environment) & U7# 8558 (Learning Environ-
ment) TF, idle i Python OFHENLREAICFMI N TV EEARNLBREO LT 4 X 4 V&R TY
REREET T,

immutable
(A32—2T7N) BEDEER->TA T2 bTF A 32 —RTNRATI 2l M, BiE., X
FH, BERORXRTAREDRHYET, ThoDF 7Y 27 MIMEREZONER A, HlOEEESE
BRI, FlBA T2 7 P ERER L RTNERD ERA, A I2—FT7ARIT T 7 NI BEIE
DAy ¥ a @R 72 2 RN CTEHERFE 2R LT, HEOXF—BZ0HITT,

import path
path based finder % import %€ 2 —VEMRT 25 (X721 path entry) DV X T, import
. ZOVU R MIEE sys.path D ORETH, 37 v F—IDFEFHE Y 7 —ID __path__
BN S R ET,

importing »
%5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 2UHETT,

importer E
Ja—VERLTR-FTEE TP b, finder ¥ loader DEBLLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful

way to test out new ideas or inspect modules and packages (remember help(x)).

interpreted
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Python &4 ¥ 2 7V ZEKOFFETH D, 24 FEEOMUMNE L E T, (N4 Fa—Farx
A IWBHDBIDIC. ZOXFNIBHKTT D, ) TITOA YR TYXFiELIZ, Y—Ra—KD7 74
N, EFEFURERRICLTrOFETIRI L Vo R LIC, BEFETTEIIL2EKRLE

To A VR TV EEROZEILBER. a4 SERDEFEI D BERE TNy ZOF AL 7 MEH NS
DD, TuZS5LADEFIZ—RIGENTT, WEEH BB LTL X0,

£)

|

interpreter shutdown

iterable

iterator

Python 4 ¥ & =7V X —i3¥ ¥ v b XY Y ZEFHEINLIT, BT 2 — AR ITXRTDI Y T 1 HILIA
NESHEZ 2 8D, TRTOMERL 7Y Y — A2 BRFERNICHKS 2. File 7 = —XWZAD X5, 2O
7= AR=JOALIF 2HEBEMFCHLEST, CTARKEDZI—F—ERDT AT 7 X—%
weakref 2 — Ny IBNIEPHINEZBHDET, v v bRV Y 72— XFIZETEINEa—F
. ENPMEETZ Y Y — AP TTIHEREL RN (KL< H2HIE T4 75V —FY 2 — /L% warning 1
HTT) 72k & 2 fIAMCER L £ 3,

AVER—TVERT vy PR T2 ERERIE  main B a—AREfTEINTWSEZAZ YU T
DFEATHET LIz 2T,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,

and objects of any classes you define with an __iter__() method or with a __getitem__()

method that implements sequence semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

An object representing a stream of data. Repeated calls to the iterator’s __next__() method (or
passing it to the built-in function next ()) return successive items in the stream. When no more
data are available a StopIteration exception is raised instead. At this point, the iterator object
is exhausted and any further calls to its __next__() method just raise StopIteration again.
Iterators are required to have an __iter__() method that returns the iterator object itself so
every iterator is also iterable and may be used in most places where other iterables are accepted.
One notable exception is code which attempts multiple iteration passes. A container object (such
as a list) produces a fresh new iterator each time you pass it to the iter () function or use it in
a for loop. Attempting this with an iterator will just return the same exhausted iterator object

used in the previous iteration pass, making it appear like an empty container.
FE 7 BRI typeiter I2H D T,

CPython E#DF#l: CPython does not consistently apply the requirement that an iterator
define __iter__Q).
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key function

keyword

lambda

LBYL

list

(F—BI%) * B H2VIIREREEIE. YV — MRIEFLED 7D OEZ RS LATREL 7
¥ =2 b (callable) T3, HlZIZ, locale.strxfrm() & F—BIRICHZIE. v —UKFDY — b D
BRICDo oY —FF—ZIELET,

Python DZ < OV — M3 F —BHEZ IR D EZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

F—BREEZ HIEEVL 2D H D £3, Bl str.lower() XY v KERIFENLFERXHIL
WY — b5 X B LTS Ze k%, H»2WIE lambda r: (r[0], r[2]) O &
572 lambda X225 ¥ —BIEZES Z L D TE %3, £/, operator.attrgetter(), operator.
itemgetter(), operator.methodcaller() @ 3 DOF—FIa > A 57 2p3H H £9, F—BIK
DIED 75 e 0T DAl Sorting HOW TO 2ZH L TL 72X W,

argument =
B B L TLIZE W,

(Z X)) H{LDA 54 VBT, BB OH S hize 2iICiHiicns 1 20 X 284F7, 74
XEABUE VE 5 #501% lambda [parameters]: expression T7F,

FZ2130R5EDH (look before you leap)) DIFTE, ZDaA—7F 1 Y7 AXANVLTIE, FFOHLPBRRK
2175 N, BIURINCHTRSM (pre-condition) HIEZITWE T, FAFP 770 —F L MEYT, if
X372 S AMDND DO TS,

<ILF ALy FMEEhZ2BE T, LBYL 7 7u—F13 7 B37 @fE e " R @BREOBAREELS &
BZTVRIDBHD EF, HlZE, if key in mapping: return mappinglkey] ¥ 5 22— FiZ,
HEDE, DR L v RHBERDEIC mapping 705 key ZEDR KM L T, ZOMEEZ, v
73 %h EAFP 7 7/u—F %5 Z L TIRTE £73,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

loader

(VA MANEER) =7 Y 2AFDETH VR —HMOERZUHEL T, ZORR,26K2 V) R P2k
T, AV T PRAFETT, result = ['{:#04x}' .format(x) for x in range(256) if x % 2
== 0] £35¥.0H5 255 FTOMBE 16 #EHEREL (0x..) LEXXFI»HL2 YA MRERL %
To if HildA 7> a2 2T, if @i WA, range(256) DR TOERPUH TN E T,

£
Ja— kU —FFTB3F 7TV b, load_module() EWHEHEIDRXY v FEERE L TWARITFUIX
DEVFA, B—X—I3—MINC finder 2> HIRXNET, FMlld PEP 302 %, absiract base class I
DWTIE importlib.abc.Loader ZZML T2 & W,

Oy—IT>a—51 >4

22

18 A & FB5E


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

Installing Python Modules, J'J—2X 3.12.3

On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 721} 7z [AFKEET T,

mapping
(oY) FREOF—HKEZ Y R—F L TWT, collections.abc.Mapping #* collections.
abc.MutableMapping @ HREIE I 7 X THREINLAY v FEFEELTWEary7F 4
7Yz FT9, Bl 11X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter 72 ¥ T3,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder & BRIZH D F
/1117 M G

meta path finder 255255 % XV v FIZDOWTIX importlib.abc.MetaPathFinder 2SR L T %
ISAAN

metaclass

(RRTFGR) VTADT FATT, VIRAERIEZF, 77 RA%, 77ADFHEL, HEIFADYV R+ %
EDET, XX 7 I7RE, #ho 30%51 8 LTRIIMD, 27 AREZEMLEZEVET, IZLAY
DATY =27 MEMAFEE GRIEX X7 FAD) 77 4L b OFERELRIREEL TV E T, Python 23RE5
BOWFHAARZLDART FRAEERTEBRTT, FEAEDI—F—IZWo T, X X7 7R FELL
BEORWHDTT, L2L. —EDBETIE, XX 7 7RFBEHTTLA Y " RAEEZRELES, &
YZRBENT 7k 20ou Bl ok, ALy RE—7WEBMLED, £ 70227 FOAREBIL
Tebh, SN o RRETRRY, ZLoBETHAINE T,

FEANE metaclasses ZSR L TL & W,

XYy E
(XY v R) 75 ZAMBOFCERINLER, 2027 F72ADA VAR Y ADEME LTHOH X85
B AV Y FBA VAR YZAATY 27 P E— 58 L LTRUIMD £F (Z0HE—58IIEH self
CIENET), BE ¥ RA SN O—T 3BHLTLIEZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_ 2.3 mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module

(£ 2—l) Python 2— FOMBEM Y LTEEL ATV 22 b TF, TV 2 —LIEEED
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Python * 7Y =7 b 2 EOHFEMEZRD £ 3, €Y 2 —LId importing OUEIZ X - T Python
N SUSES 0=

NYT—=2 ZBRLTLIEZZWN,

module spec £
Ja—lER—FRT3DHFbNEAR—-FEEBEDOERE ZLLATEM T, importlib.
machinery.ModuleSpec D14 Y A X Y A TT,

MRO
method resolution order ML TL 72 & W,

mutable
(32—RTN) 32— TARBRFTVx7 ME, id) 2ER B R HEEETEE T, 1Sa—
27)) BBELTLEE W,

»

named tuple
ZHITE XS L WS HEER. R TABRRELTWT, 4V Fy Z AN BRI LB 2T
D7 7R TEAEREOERL Y S RIEHINTVWET, ZORPr 5 IMlOMEED > TWVWa &
EHHHET,

time.localtime() % os.stat() DRV EZZLWV L O DHARAABNIHAFIT E X TLTT, il
D% sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(F%ATZEM) BRSNS N 25T, ARIZEMITEFHEr L TEEINE T, LiZEEIEA 7Y 22
FD (XYY FD) AT o7b DT TR, RFIVRS O, KENZ D, 2L THAAALD
SONRDHH FT, AREMITATMOERE S ZLICE > TEY 2 — RS R— T 5, HlZIXBEE
builtins.open & os.open() IFHATEMTXAMEINTVET, Fioo EDEY 2 —UHBE R FE
LTWR2RT 2 Z8IiC ko THATZERNIIATHilE & R EZ B L 3, B2, random.seed()
X itertools.islice() ¢HEL v, ZAFNEY 2 —)l random X itertools THEEINTWVWS Z
LD S TF,

namespace package
(BHRIZER ARy =) TR r—=YDary 7+ LToOAREMEINS PEP 420 TERI N
package TF o HBIZEM Sy =D W3 WENRRA LR RN e TE, __init__.py 7 74 V%
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Rz loni=, reqular package ¥ 1ZED F3,
module ZBHLTLIZE W,

nested scope
(AR P ENTeRa=T) SMITERIN TV I EK 2 SIS 2AET T, BRI D 2B O RE%L
DOHFTERI N TV EHE. NHOBBIISMIDOBEB Oz RTE%x T, A A PSR a—T
377 4V b TRERDBREZTNTE, ZHORANRTERVDOTERLTLEZS W, B— VAR
F ROR[DR a—FTERZHAEE L XS, AR, 70— OVEREM-S & 7o — ILHETZE
RIDOEZRFAEE L ET, nonlocal TIHMIDERICEZIADF T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,

only new-style classes could use Python’s newer, versatile features like __slots descriptors,

—_)

properties, __getattribute__(), class methods, and static methods.

object
(A7 =7 b)) RE (BEDHE) LERINLRLZFE N (XYY F) 228 TDT—%, b LI
RTD HRAEAINTTZ OFMOILES 72D L,

package
(R T =) ¥ TEY 2= VLHRWICH T v r =280 L OHEKS module DZ & TT, &
FIRCIX, Sy o —2% __path__ @M% $D Python # 7Y =2 T,
reqular package £ mnamespace package B L TL 72X W,

parameter

(R51#) %I ORMET B (2 AV Y F ) OERCBWTHEART 2 R318 2HHEL %, K
SR 5 D D £

o MWEBEFRLIFF—T—F: {UE THLIWIE F—T—F5|H L LTET L TEL5/EEELE
o TS ZIBLLTD foo R bar DL DI, T 7 4V ~DIRGIEOEETS:

{def func(foo, bar=None): ... J

MESH: fEICX-oTOAGZONI5IMEEEL 3, MEBFTHOL T BEERDFIBDOV
AMDHTEZENSLDHRAI / ZEDBEI L TERTEET, BIZIXZTILD posonlyl ¥ posonly2
A EEAT IR £3:

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

o F—U—FER: F—U-FRIoTOAGEZLNZ5HEIRRELET, F—V—FEHDFIEE
ERTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X 512, BBERDIRGIEY A M
B ERMESIBEITHD x B TT:

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

o HERME: (RORGIATEICRT S5NIAERDOMESIRUINZ T) EEOEBDMES G Z
LRBIEBEELET, ZDXSRRGIEIL. HUTD args D X5 RGIEAH DRI * 201F 2
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Y TERTEET:

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

o AIERF—7—F: (MOR5IFTHCRZI SNERDO X — vV — F5IEICMA ) EEOEKD
F—U—F5BRE5Z5N2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 512
B DRNC %% D35 Z L TERTEE T,

REIEEA 7> a Y e HDGIBOEDL HBIEETE, A 7> a yOglIET 7 4V MEBDIEETZ
£73,

RE31% . FAQ D E5 B2 K5I EDEWIZMTFT2? . inspect.Parameter 7 7 A, function 2
va¥, PEP 362 2R L T Z& W,

path entry
path based finder 73 import § 2 €Y 2 —)VE2IET import path LD 1 DDEFITT,

path entry finder
sys.path_hooks IZ®H % callable (D% D path entry hook) 23R L7z finder TS, 5 Z BTz path
entry IWHBEI 2—NE BT B HEEH>TVWET,

NRAZY P =T 74 Y EPRETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
ML TLZE W,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder VA
7 4V D meta path finder @ 1 2%, €S 2 =D import path ZREL F 3,

path-like object
(path-like # 7> =27 }) 77 ANV AT LNRRAZRL T, path-like 72 =7 ME, RRX%Z2RK
T str A7 Y27 MR bytes A 7Y = b, 713 os.PathLike YR P AN ZRHE LA TV =
Z bDENDTT, os.PathLike B baAZH R—FLTWVWELF 7Y =7 M os.fspath() %
MUOHST 2T str £7213F bytes D7 7 A VT AT ARRICEBTEE 9, os.fsdecode() &
os.fsencode() IXFNFN str H2WVII bytes KRDZDEHRAT Z2DIMEZ LT, PEP 519 THE
ASNFE L7,

PEP
Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 18 L THERZERET 2. H 2V
Python OHHERER Z DIBERIRFIC OV TN T 23ETLHTT, PEP &, HABICOWTOER
Bk L 1B 3 2 BRE Dl (Biam) ZBZ 2 RNE T,

PEP &, #EREDIREIC»H 5, 23 2 =7 1 I X SMEREDHEME Python 1272 S 2GRN
DXENDTD DR LM OMKEE 22 2t ZBEKLTWE S, PEP 0FZHICEII2 =T+ NDEE
Bl zEiT5 2. RNEREXELT 2L DEBERDD £75,

PEP 1 Z2ZRL T W,
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portion
PEP 420 TEF XN TV, namespace package BT 5. D7 7 A AW (zip 7 7 4 MITHERN
TNTVWEHEDDHZ) 1 D2DT 4 L7 MV ITHNE b D,

@B 1% (positional argument) =

I8 ZZML T ZE W,

provisional API
(HE API) 5 4 75 ) O%JT BFEREED S FHHINCRA I NI DTS, TDLIBRAL VX —
T —ANDOKEREHE I, ETHALINTVAMBPHIRTOELAN., a7HFEECI-T
ME Y AU, BAIEERREE (L X —7 2 —ADHIRETEEN D) PMTbIZET, Z
D ESBEFRRZOLRAITONEDDTIED D FHA - ZHUX API ZHHAALENCIEREZ  ShTw
T2ERBRMMPBE L2 ZICOBATONET,

PE APT IZoWThH, BABHMDR VAR RETFER LARINTHET, MERIHIL .
Ga TR AR RS RETT,

ZOTaEAZED, EBES A TS VEMEERZ T Vs —CEVWHEELTAD SN E Z L,
RRZHEX CGERER SN FE T, 3l PEP 411 23R LT EE W,

provisional package
provisional API ZZRL T EE W,

Python 3000
Python 3.x VUV —X74 D=y 73— LT7T, (Python 3 23EWRERDEER - HIESNE
T9, ) "Py3k” g h 52 ddHh 7,

Pythonic ftt

S TR RE 2 THEIrNIza— F TR, Python DRHT—BINRA 74 F 2o 7B 2

Fea— KRk, #HlziX. Python O—fik A4 7 4 F LTk for XEH>TA T 77NV DITRNRTOER

WRKE-oTL—=7LET, DZDFEBIIFZOMHMEAITRVD T, Python IZEATWZRWAZAD
DICBIED Y v R—%fE5 b LOLEEA:

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

ZAUTH L. Ehwiz Pythonic 72 41K

for piece in food:

print(piece)

qualified name
(EBffith) €Y 2 =N DI B—NVRAA=TD06, ZOEI 2—LVTERINLZ TR, B XY v F
AD, " RRT BRT Ky ARG TS, PEP 3155 TERINTVET, by TLLOBEKR Y Z
AT, BHi%EA T POARTIEEL TS

>>> class C:

class D:

(RDR—IhE<)
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(FiDR— 25 D %)
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 AANOBRTHDLINZ &, T2EMB (fully qualified name) IZTXRTOERY =% B
2RO Ry AR, HlZ1T email.mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text._ _name _

'email .mime.text'

reference count

regular package =

The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

72, __init__.py 77 AVEBLT 4 L7 MU LTD packages,

namespace package SR L TLIZE W,

__slots___ 4

FANTDES T, A VARV ARUEOHEBEDONUDERLTEE, £ VARV AFELHRT 2
Zr T, XBVEHWLET, ChUIEILELNZT 7=y 7 TTH, IELLFSWEAPLIY v F—
RDT, Wk —Z, PIZEXA Y DIERE L 257 TV r—2 a3 VT VARV ARKBITHEIET
5, LWVok ZRRE HLRVDIERZ T,

sequence

An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.
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set comprehension
(BEBNTLKRED) iterable NORTH 2 WIE—EOERZWUH L T, ZOMREI LR 2EEERTa Y
XU MRFEEXFHTT, results = {c for c in 'abracadabra' if c not in 'abc'} &3 % ¥,
{'r', 'd'} 2WOXFHOEEEEMRL FF, comprehensions ZZIR L TL 72X\,

single dispatch
generic function D—FETHEZI—DOD5| BRIz L DERINE T,

slice
(RAFAR) —fiC =T VR OD—FEELA TV 27 by RAT4REF, BFEREL [1 THRLNHE
BoBoMican y2HEL Z e TELNE T, HlZIE, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =7 PEAETHHAL TVWE T,

special method
Rk X Y v ) & 2 BN2REOBIE. BIZXMNMEZ $ % 72912 Python 7 6B U S 5 X
Vo R, ZOMBEORY v Fld. XYy FEDOBRFMEREZICT VX =237 2 DBDWTWET, Kk
XY v RIZDOWTIX specialnames TR XN TVWE T,

statement
(2) XEAA— b (3—FD” 70y 27) KRAIRKREZETT, XE X hF—v— Frofkahs
HDODEE LA TT, %BFEICIE if. while, for 23HH %7,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file
(TXFAPMT7A4N) str ATV 27 M EFAZFEETED file object TFo LIXLIE. 7FA M7 74
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MEFEBIIAAL MERIDO T =X APV =217 78R L, THEFALIY -7 7 ZHBITWV
¥9, 7FA M7 7 A LDFIZ, sys.stdin, sys.stdout, io.Stringl0 £ Y AR VAR E R T F A
FE—F ('r' or 'w') THWEZ7 7 4L TT,

bytes-like ZT T RFHAEBEETEDZ 77 ANA T2 MiZOVWTWIE, NAFUT7AIL 5
L TLIZE W,

triple-quoted string

type

(ZEHZ +— bXFH) 30Dk L2 4 — bid B (7) 7 HRRA a7 4 — () THERLCTFH, &
WD (—H) 74— FXFINIHARTRIT & 3 XFINTENIDH D FHAD, EOorOMETHHT
T 1002008 LY +— Ml BEIRF —FHULICEL 2P TEE T L, T#CFE (\) %2
HORL TOHEBATICE DB 2D TEZDT, FFaX VT — 3 VFHEE S RHICRRICER]
T,

(B Python #7227 VORI A T 27 " BED LS R D0ZRODET, HHWE2FTI =7 b
WBHZRS>TVWET, A7 227 FOBIE __class__ BWHT7 272X L&D, type(obj) THIEL
7= kS,

type alias

(B4 V7 R) Bopl#T, Bzl IcRALTERLE S,

M4y 723 Ber b 2HMLT2DICHHTY, flZIE:

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

pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFIHD ® % typing ¥ PEP 484 2L T F X\,

type hint

universal newlines VA

(Be v b) ZH. 7 7A@ BED R I X =20 B EOMFE N LRI ZIEE T 5 annotation TE,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77REME BET. a—-—F LV EBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 22X\,

FZPFMZ M) —2LDBIRED—DT, LTOITARTEITRLIAHZ L £9: Unix OITHEHEE '\n'.
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Windows OHE '\r\n'. H\ Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() WL TLZ &\,

variable annotation
(EBT /7 T7—=>ay) ZRH 0G0 7 ZAEED annotation .

BB B WNE 7 7 ZABMHICERZ NI 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

BT /7 T7—a @B BEEY L odifibiET: flZIE. ZOEEII int DEZIRSLZ
PRI TVET:

[count: int = 0

BT ) T— a ¥ DOREUIOWTIE annassign BiCHEH LTV T,

KEEEDFBADS D B function annotation, PEP 484 | PEP 526 ML T &\, /-, 7./ 77—
YaYENHTERANTF 77 1+ AL LT annotations-howto SR L TLZE W,

virtual environment
(IRARBEES) WA Y D X h 7 FHFIEECF, ZAUCE D Python 2—F &7 7Y 7 —2 2 VIZA
U AT 5 ETEHNTWAMO Python 7 7V 7 — 2 YOBEENCFH T2 Z 242 < Python Sy
T—YDA VAN EEHET) ZENTEET,

venv 2SR L TL XV,

virtual machine
(R~ v) E2ITY 7+ Y 2 7IC K DER SN 3 Y ¥ 2 —&, Python O~ > & <4 k
a—RKav AL SHEHALE N RO—F 2EGFLET,

Zen of Python
(Python ®1&D) Python ZEfELFIHS 2 L TOEZ L5, Python OFEHFERRIE EH¥%2 VA MZ
L72bDTY, Wak7 v > 7 FT "import this” ¥ T2 ZDVRAMEHRDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils 7B Y =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python 2B 2 HINMEZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EBI&BIck b E L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.12.3

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.12.3 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.12.3 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.12.3.

4. PSF is making Python 3.12.3 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.12.3, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(RDR=V ki)
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(FiDR— 25 D %)
5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

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
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.
(RDR—=V ki)
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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.

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOC-
UMENTATION

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 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments from the original code:

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,
A1l 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
(RDOR=V ki)
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permission.

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

Any feedback is very welcome.

http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7wvhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l 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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDR=V ki)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR=V ki)
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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 Execution tracing

The trace module contains the following notice:

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 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l 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
(RDR=12Hi)
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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 Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

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 EY 2 —E kqueue £ Y Z— 7 2 — ROV TDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l 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

(RDR—T12HE )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

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

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

furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

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

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

(RDR=V ki)
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or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

E I S S L I

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

C.3.12 OpenSSL

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

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

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

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
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,
(RDR=V ki)
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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.

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

(RDOR=V1FiL)
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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 conditionms:

(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
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
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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
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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

Permission is hereby granted, free of charge, to any person obtaining
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

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "°“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDR=V ki)
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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

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

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

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF T

Copyright (c) 2005 Don Owens
A1l 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
(RDR=V ki)
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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

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-libmpdec:

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

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

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)
(RDR=V ki)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l 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 Audioop

The audioop module uses the code base in g771.c file of the SoX project.

projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

https://sourceforge.net/

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR

TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

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

WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

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

(RDR—IhE<)
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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