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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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RABEE 13, PATLEBICA VAP —ALT23DTIELRL. BEDOD7Z AV r—>a v THEHT A E0I1C
Ry —=I% A4 YA M=)V TE S XICT 5 MIUTD Python BREET T,

venv XRABEREE D 372D DEEEY —)LTF, Python 3.3 28 Python ®—#ic7 b ¥ L7z, Python
3.4 DT, REREEZ DL BBIEZFDTANTT pip BA VA =T 3L512, HOLUHHRESIN
TWVWET,

virtualenv ¥ venv O¥— Fo8—F 4 OBER (THIH) T, virtualenv IZ & D RAEEREEZ Python
34 XDHION—Y a VTS T eHHRE T, METDON—2 2 ViF venv ZRREAL T REA L, fERE
NTBRBRC pip ZHBINICA YA =L T3 KT EA,

Python Package Index & Python Xy 57— DTV w7+ YRI FUTT, TOVRI FYDRy 7 —
D, o Python 2—FDFHTESZ X511, F—F YV XTI/ VY RAEZATVET,

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.
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Ry F=I Y7 DlDDEHEY —UIITRNTax Y R4 U ofbhd 2 2EELTVWET,

UTFDa=wy Rid, Y a—LOBRHMHN—Y a v ZhDMREFET 5EY 2 —/L%, Python Package Index %> & 4
YAR=NVLET,

[python -m pip install SomePackage

AR: POSIX 2—% (macOS & Linux 2—FZ2EFAET) MFITE, ZDOH A4 FROBNE. virtual environment
DM Z RIS LTV,

Windows Z—HMFIciE, ZDOH A FNOHE, Python 4 ¥ 2 b — L RHIZY 2T 5D PATH BREZH %
ENTVD I ZHHRICLTVWET,

EMERN—T a YRBRPNDAN—=Ta v 2a<wy P74 Y ETHEERET S I D TEET > R < R OHEGER
FR¥Y, ¥ ADERT 2R F M558, Ny r—IReN—Ya e EHI AN THATLZE W

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

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

BE, BET3EY2—NA0BA YA M—NVBETHI5EICFNEHE install RITE2RATIIRIIDD LA,
BHCHFEELTWARET 2a—LlD7 v 77— Rizidk, BRCENZERLZTUI R D T8 A:

[python -m pip install --upgrade SomePackage

pip & ZDREREIC OV TDFEL WEH L V YV — A& Python Packaging User Guide IZH D £3,

IRAEFREDVERIE venv TP 2 — L BB L TITONE T, BMBIRIERREICA VA =13 212& Lidoa~<y
FERHENE T,
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Python Packaging User Guide: Installing Python Distribution Packages
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T &L 2 RENOHEZEED L IXEEANDY 27T,

3.1 ... pip Z 3.4 £DEIDN—23>D Python TTVRXR—=ILTBICIE?

pip »° Python IfH)E3 2 DIk 3.4 LTS, ZHLEHTON— =2 > Tld, "Python Packaging User Guide” O
HEHIC LD T pip HEZA VA =T 3RERHDFT,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... Ny T—CZREDI—THDHAICA A L—ILTBICIK?

python -m pip install {Z --—user A 7' a Y ZMIFTLEI WV, Ry F—YR@FTRATLDTRNTDOL—FH
KTR%L BEODLI-—FHOAZIA YA L —LENET,

3.3 ... BIERMHERD Python Ny T —2ZA VX M—=ILT3BICI37?

RIEHEEHE IO Python /Sy 7 — S D% A4 FVEY 2 — MCEBICKELTED . BEOL 22 pip ®
EHEE > TA VA=A T B REBTRHD 8 A, BHIATIE pip ZHoTA YA b —AL AT 5 &
Da, HOTE ZAWTA YR F—AT3I1E55, £ OBAMETL x5,
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Python Packaging User Guide: Installing Scientific Packages
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34 ... 1A= ENFTEHDN—-23 2D Python ZH{T L THES

i ?

Linux % macOS,
AEDLETHNT,

ZoMd POSIX ¥ A7 AT N—=2 a YESFEZD Python 2~ FE -m 24 v F %l
WY A= a > D pip ZEITLTLEEW,

python2 -m pip install SomePackage

python2.7 -m pip install SomePackage

python3 -m pip install SomePackage

python3.4 -m pip install SomePackage

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

YN A=Y a Y BEEMIFEINT pip a~v Y FBHZZZ2dHDET,

Windows Tl

Python 7> F ¥ —®D py &% -m A1 v FLDMABDOETH > TLEE W,

py -2 -m pip
Py -2.7 -m pip
py -3 -m pip
py -3.4 -m pip

install SomePackage
install SomePackage
install SomePackage

install SomePackage

# default Python 2
# specifically Python 2.7
# default Python 3
# specifically Python 3.4
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4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥ A7 4 Tld, Python O 4 ¥ X b —/WFHANIZIE linux 74 A MY Pa—aryOo—HicadEhTnE
3o 2D Python £ YA b —AADA YA b —=ZIE, TR T LT3 root HERPPET, F7, pip & »
THRENTWEHDLIERRZAYR—FA Y NI T v 7L —RTBILT, YATLDRy 5 —I4—T %
DARL = a YRV AT LDIEIPDAYR—F > FORMEET20d LT A

ZDEIBRTAT LT, pip T T —IV% 4 VA=A T 23BICIRBREEZMES 2, 2—F DA 2
b= %175 D KIERWHIETT,

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 IZOWTOERDH D £7,

4.3 NAFV)DIFRDA VX b=l

Python 7BY =22 bDZIEY —RICEHWEMIESMELTBD, A YA =170t 20—ERE LT, =
VRZ—FRETY — AR EY a— 123 4 532 e 2HH L E T,

NAF Y wheel 74—y FOYKR—FIPEAINZZ LT, /oo < D Windows £ macOS 12D\ T
@ wheels DZ23FAAY Python Package Index Z# L THIR 2 X512 o722 8T, ZOMBEIZOWTORRFEED
RO e, =PI o TIEHBTENL RETICENLN REAILRE A VA =03 5 X 57 5 EHEICED
20 LNERA,
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Pl KA wheel 7 7 A AR AFH R W scientific software 4 ¥ A b — 2 BT 20K DD RETED.
O—AMIEIL RT3 2 DA FVIEREZG 287208 LA EA,
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Python Packaging User Guide: Binary Extensions
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>>>

2to3

abstract

S

&

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

executed interactively in the interpreter.

K
DHDPEZLNET:

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 FHAAADER Ellipsis

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.

base class

(HIRILE S 5 R) fIRILE S 7R3 duck-typing 25 S % S DT, hasattr() REDHIDT 7 =v /T
AR TH - 7 D Iicit 3 (21 magic methods DIFE) ZEIWCA YR =T 2 —REERT B Hik
PHRMEL 3, ABC IR (virtual) ¥ 727 7R ZEALET, THEET FALLHERLERBAD, £
N TH isinstance() % issubclass() WKARHMINFT; abc EV 2 - LD FFaX Y F2ZHLTL
72& W, Python 12id, £ < DilAAA ABC 2SFAIENTVET, ZDOXRIE. (collections.abc E
Ya2—)LT) 7—XME, (numbers €Y 2 — /A T) L (io £ 2—/"T) A+ VU —24, (importlib.abe
EV2—NAT)AVR=F 774 VEARUEB =KX =TT, abc Y 2—NZHHLTHED ABC Z{EKT
XET,

annotation

(77 7=>ay)EB 77 RN DT X—-22RDEICEFHRT 2 7L TT, BEICXD type
hint & LTEHLRLTWET,
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O—HANERDOT7 )7 —a VIFFETRICWE 7 7 XATEEFEADL, ZJu—LZ ., 7o XEH. EEo
77 T—=aYiEENFNEY 2 -, 75 A, BD __annotations__ FFRBMEICHERIN TV T,

HEBEDEBAD B 5 variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fiey T/ 7= arEMHATERNRA NS Z 77 4 X LT annotations-howto HZ LT ZX W,

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

o F—T—F5|E: BRI LOBRIZE I BORNCHENF 22OV D (fl: name=) o, ** IZHilF 7= &F
EoHoEr LTHEIN5E. HlZIE. XD complex() ODMEUFH L TIE, 3 ¥ 5 25F%F—7— F5[#
T3

complex(real=3, imag=5)

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

o MUESIE: F—U— FEIEUNDEIEL, MESIBIZEIEY X FOHICEL T TE, T2+ 1ITHIT
7z iterable DBEZRL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 XM AHMAESIETT:

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

HEIBUIBEBOERICBWTHARITED O — L EBHICE Y Y TonE T, b Y TETIHANIOVWTIX
calls BB LT 7EE WV, YV X v 7 RAZBVWTHFIBERT-DICHoWBERNEMHS Z e HKE T,
Ml X A EZ e — A ABBICE Y Y THNET,

R51% . FAQ @ FEFI ARG IEDENIMTTI2? . PEP 362 2B LTS,

asynchronous context manager
GEFRa >y 7F A bv =Y v) __aenter__() & __aexit__() XYV v REEFKT 5 I LT async
with XAOEEZEH T 2479 =2 FTF, PEP 492 THAIRE L,

asynchronous generator
(FEFEAY = L — &) asynchronous generator iterator iR BIEI TS, async def TEFEEI Nz T/l —
F VBABUTI TV R TA, yield R EFOHRTHERD £F, yield U async for L —FTHAHATE S
EOIM P ZEKT 2 DIHHENET,

WEIIEFAY = 2L — ZBBERR L E T2, RiCk-> TR A XL —21TL—&2 237546
BHYET, BRSNLERPH L2 THRWEGE, B wen B e AL £,

JEMIY = 2L — XBEICIE, async for XX async with X7/ZII TR await XdbHB2 I HHD
S

asynchronous generator iterator
CGEFRIIY = 1L —& A4 7L — &) asynchronous generator B THEKENZ AT 27 M TT,
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ZAUX asynchronous iterator T, __anext__() XYV v K& THEN 2 & awaitable 7 72 =7 + %
BLET, 2D awaitable & 7Y =7 MME, XD yield RETIHFAMPY = 3 L —XEROARKEEETL
£7,

% yield TE—RINCUEZ K L. ZOHOFEITIKE (0 — LV EHSPHREF O try XEETD) RillE
LET, EEBAS T RL—FALTL—42 » __anext__ () TIREN7=MD awaitable THEBICHEHB T 2K
1213, ZOHhMEFEIZNE T, PEP 492 B3X U PEP 525 2B LT X W,

asynchronous iterable
(JEMEAA 75 7)V) async for XOHTHHATE 24727 T3, BHHD __aiter__() XV v F»
5 asynchronous iterator iR Z IR FAUIIR D £¥ A, PEP 492 TEAINE L,

asynchronous iterator
CGEFRIIA 71 —%&) __aiter__() & __anext__() XY v RE2EEL AT 27 FTF, __anext__Q)
& awaitable 7 7Y =7 b RIBRERIFIUIRD £ A, async for I& StopAsyncIteration fI5} %% MH
T5FET, ERAAATL—KD __anext__() XYV v FHIRT awaitable Zf#R L £ 3, PEP 492 C#&

AENFE L7,

Bt
(Bl A7y =7 MicBEMfT SN, Py FRERNICL > THATTEESRBINGETT, flxiX, 7
Tz b o DEN 0 ZFo TV L E, ZOEMIZ 0.0 TERINZET,
F 7Y =7 MiZIZ, identifiers TER SN2 TF TR BRVHFIOREEER 5 X2 2P TEET, 2R
setattr() Zffiv, 7027 P ZNEFFAIL TV RHEIITAE T, ZO XS REMHEF Yy FERER
TE7 272X TET., RODIT getattr ) 2o TWMABELDH D 5,

awaitable
(#H%PTEE) await N THEHAT 2 2Bk 2 A 7T =22 M T, coroutine 2> __await__() XYV v FH
H2FTY 2V bTF, PEP 492 2B LTI W,

BDFL Py
R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#E. Guido van Rossum O Z &
T3,

binary file
(N4 F VT 7 AN bytes-like TV LTI b OHARAABIUEZRAANTES J7AILFT
Ik TTe XA FVT7ALDHNE XA FVE—F ("rb', 'wb' or 'rb+') THLNITZT 7 4 L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY XA TY,
str A7V 27 FOFAEEINTEDZ 77 AT TV 27 MZOWTI, text file BB L TLZE 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.

13
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Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
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 ¥R —F L TWT, C SFEOEKT EiLT Ny 77y =2tk A 7227 b,
bytes, bytearray, array.array ®. %< O —#HJ7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 72 =2 MI, T—&EHE. NAFV T 7 ANANDRE, Y7y bEREHLEZEERE, A
FUVTF—=REERTE2VSVARBEICHHT 22 e TEXT,

BODPDBRETEINAF VT —REEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFTE
AREZR bytes-like A 7Y =7 M ICEKRLTWVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENE T, /. HMOBODLDIMETIIAELRA T =7 FPHONXN
AFVF—=% (" HALHLEHOD bytes-like A 7327 1) ZRHRELET, £4ICIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(N4 b a—F) Python @Y —Z2a— Fi&, Python 7025 L ® CPython 4 ¥ &7V X ONFRHTH
BNA FaA—=FAay A LENET, N ba—Fi& .pyc 7740 CF vy adh, A7 740
PoEHIRKFETINZ L ZWF I EHRICRDET (Y—RA—= K256, Fa— FAOHED 2 ¥ AU
XN FET), 20 " HEEFE (intermediate language)” (&, #&4& D NA b 2 — RIS 2 HEIHEE % E
792 RETSY TEFET 2 VWAE T, HERERELE LT, N1 Fa— FZRZ % Python R~ ~
MICEIfET % Z &%, Python VUV —RAMTHETH 2 Z L IFARINTOERA,

NA ra—Foma—ElX dis EV2—1 IZHHFET,

callable 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.

callback
(=N 7)) FERO D ZRFRTEITENS1DIT5 8 e LTHEI N SR

952
(ZFR) 2=V —ERF TP 27 V2ERT 27DDT7 7L —1+TF, Z7IRERIEH, 2DV TR
DAVARVALORERETERY v ROEREEAE T,

class variable

(79 AZH) 75 A LICERIN, 2FALRLT (DFED, Z77ADA YRR YA ETIERLIZ) BEX
N2 ZexHNE LTWSERTT,

14 18 A & FB5E
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complex number
(R L<HON TV EEMREZIELLDDOT, IRTOMIEIL e oM LTREINWE T, &
BOIBEERNL (-1 OFHIR) I2FE2HI 0T, —fRICBEETIE 1 t&ErA. LH¥TE j tEHEINE
§o Python 3EFELICHARALTHIEL, BEDKILEZM-oTWET, BHIIREIC j 200 TEEXE
Fo BlZIF 3+1) T9, math €Y 2 — VOEBEKRZFH T 2121d. cmath ZfVWEF, HEBOMHIE
DD EERBAOMAEET T, HEEZECRTE IRIEEEVRIEALTLE>TEWTL £ 9,

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

context variable
(AYTFRAMER) avTFAMURKFE L CRRZEEZFOER, X H2ERDMEHIE L2 DFEITA
Ly FTEREDVBEZRAL Yy FE—ALZA L —=JIUTVWET, LEALaYTFX MEHTIE, 1 DOET
ALy RIZWLD2p0ay7XF A MEH DG, 2> 7 %A MEROF RIS R IEFRIH X 2 7 O
DIBIFTF, contextvars SR L T XV,

contiguous
(BE#Z, #fE) Ny 7 7 DI C8ft £721% Fortran &t THEHAEIC, 2Dy 7 7138 LTS
LARREET, EaXoinNy 7 71 CEfETH D Fortran HHE T, —JUrOEHITIE. ZDOERIIHT
XY FTEET 2 X5 KEHEI N, BRTFHRLaILBEDHERI TOKIEFCHIEST, 2T C-H#ifi
ZEAITIE. XEY 7 FLRAHICERZ K S BRICIEREBEOBR A FORINIZED 5 DITH L, Fortran #ii7s
BiH T RAI DR A EOBRINCEN = £ 5,

d—F>
(AN=F ) an—=FYFIITN—F DL D —RNEEKTT, F71—F L iTidRD oM DS
AD. ok sl Mmhr bt s, aL—F I3 ZL OkA RMEP B A, 5, BT ZeH
TEXF, a—F VI3 async def X THEETEZET, PEP 492 2SR TSI W,

coroutine function
(an—F VB coroutine 7Y =7 BT TY, a—F VBRI async def X THEEXN,
await, async for, BX U async with ¥—7— FZFOZ R EF, 2 bid PEP 492 TEA
SNF L7,

CPython
python.org TEAF XN TW3, Python 7125 I v 7/ EFEDEMEN L EETY, "CPython” ¥\ 5 HiZE
E. ZD%EEE% Jython % IronPython ¥ \Wo =i SEEEr XA 2 RENE 258 CHHEINE T,

decorator
(Fav—2x) BlOBEEERTEE T, #BH%. ovrapper M CHIBZEH i L CHEAINE T, 7aL—%D
— R M AL, classmethod() ¥ staticmethod() T,

FaAL—RDFREI VR VRS aH—TF, XD 2 ODOEBERIIEHRNICF L DHDTT:
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEDHDLDAFTEA, T7aL—XICOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

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.

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
é L\O

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
(FrEMNTIERED) iterable NORTH 2 WE—HOERZUIL T, ZOMR» SR 2HEZRT a7
FEZXJTTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n **x 2 X}
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR a—Z2RMHLEST, bbb, HE2LEINIZ a2 -3 2RI L £3, S#EFL 2 — 2ol
IIERR Y A MTT 5121F list(dictview) 2L T ZE W, dict-views 2B LTI 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 )
24727 MPELWA VR =T 2= 2% Fo TV EDPERET Z2DICATY =7 FOME RN R
PIIVIRAZANTT, Rbbic, BiicA 7Y =27 DO XY v RREHEDSIEN D #HEbhzD LE
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T, (7LD EIICAZAT, 7LD LS RBIE. ZARETeATHS,) A v X—T7 2 —RA%H KD
HHTZZ2T. EFRLTHA I Na—RNE KVE—T7 4 v 7 BRELHF L CERREEZM ExEF
T Xy XA 73 type() X isinstance () WK BHEZ BT E T, (2L, Xv &4V 7%
HMREEREI SR THETZIdTEET, ) 2ofb b, WMAZ hasattr () HIER FAFP a3
IVIERFAALED,

EAFP
A% & 2 X DFLEHE D HHES (easier to ask for forgiveness than permission, ¥— 7 4 —DiER])
DUETF, ZTD Python TR bR TWEa—F 14 Y FTAXA VTR, BBEITARNRF —BEIEDFE
TE2HDOLEL. ZDREN > TOGAIHIN /R L T, COMBTFERIEI2a 7417
AZA M, try XB XU except XD EABLIZOPRHETT, Z077=v 273 CDEH>%LF
FETLLfEbhTW2S LBYL AR A NN DTT,

expression

() MHrOELFHHX NS, —F & F DO (a piece of syntax) TF, Wz 2, X&FV 771,
HHn, JBET 72 A HEFPHEBITFOCH LY, 2RI HROEROMAENRTT, MOZOEFHELE
W, Python TIXEFEOETOMKERZIA L VI DI TEHD ¥ A, while DLI I, R LTIHEX
BNX DD FET, KABRTRERLINTT,

extension module
(JEREY 2 =) C % C++ THEDPNZEY 2—1 T, Python ® C API ZF|H L T Python 2 7%
I—HY—a—FeLheHhLET,

f-string
YRR 'F BT WA SIFAN Y T Ik estring” EFEHEN. ZHIE 7 x—~ v NEAXTHI T 5
L DIEHEEOELMTY, PEP 498 3ZMRL 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.

T7ANF T2 MZBEBRE 3IEEIDET: FO N1 FU—=T74IL. Ny T 7E0= N1F
=T 7)., ZL T TFAFT 7ML TFe /X —T 24 RF io EV 22— L TEEINTVET,
77 ANTTY 27 AR ZREHER 72 S7TRI open() B RS Z 2T,

file-like object
file object £ [AFETT,

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

Unicode to the operating system.

T7ANTATLADLY A—F 4 V7T, TRTH 128 N4 UTFIRIEFICTa— FEN53 Z L HRFE
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ENBRLATEEDFERA. 77 ANV RATFLADIYA—F 4 Y TIRMREEI N h - 725E81F. AP
BEIDY UnicodeError 2322 ehdH b 3,

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.

finder
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry finders

for use with sys.path_hooks.
See importsystem and importlib for much more detail.

floor division
(I D& TRRE) —Fm BB D 5T 2 BAIBREL, YD IS CREBE I // T3, BIRIE 11 // 4
F 2112720 ZREIEHFMNCTFEV NUEBOEDORRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
Z INEWAIC DS GRITE: BOEBAANDIDZITS) OT -3 184825 IFERALTLEZ W, PEP
238 ZZML TLIZ&E W,

£
(B MM LENCEZ R —HOX D Z e T3, BAEICIZ 0 U LD R5|8 2ET I e PR ET, FEiK
DOEITRHCSIBEFHAT 2 Z e HK T T, R AV v E, function 2B L TL 72X\,

function annotation
(B 7 ) 7—>ay) DT X—=22RDED annotation TF,

By ) 7—yarid, BEEEEY bbbz d: flziX, ZoBEE 2 o0 int Blo5[5
P L HIFE N, £/ int BORDEEFE LTI TVE T,

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

return a + b

BT ) 57— a Y OXEIX function DEI TR Z N TVWET,

WEEDFAD D % variable annotation, PEP 484, B L T2 & W, ¥/, 7/ 7= a vy 2MHT
BRRAMFSZ 25 4 A LT annotations-howto HZH L TL Z&E 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
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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
(FR=—Yarryay) ZhUREEDIS 2L DRV E Y 2K 208 CF, Python &, BAH Y~
k. BRI LT 3B =Y a1 s R0 THA—D AL s Y 3 YEFTOET, HRe
Yalr s gc BV a—EMFoTHETEE T,

JIrlL—%&
(¥ = 2L —2&) generator iterator 23R 3BT, @HDOBBUILI TV E I3, yield REFORTRZ
D%J, yield I, for L—FTHEHATE/D, next() B THEZE 1 D FOWMOH LD TES, {HD
WS EERT 2DHEREINET,

BHEEY AL —XBEREZRLETY, XRICL s TR PxRL—F1TL—4 ZHEIT5ERH D 5,
RS NIERDSH S 2 TlRWEE, LD DI BEE AL £ 9,

generator iterator

(Y= rb—&A T L —2R&) generator BAITHEREI NS AT =7 FTT,

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

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
(¥ =2V v 7BR) Bz BN LR CHEZ2 3 2 BEE D SRS N 2 BT, RO LIFIZE O
EERWDEPIET 4 ANy FT7ATY XLICEDREINET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X W,

generic type A
type that can be parameterized; typically a container class such as list 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.
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GIL

global interpreter lock ML TLZE W,

global interpreter lock

(Za—nn4 &7y &ay 7)) CPython 4 Y27V ZHBFALTWS, —EIZ Python @ /N1 FJ—
F Z2FTT22Ly RiE—2R0TH 2 e 2RET 2HEMHATT, ZHUTKD (dict REDEELIMHA
ABR R &) 7Y 27 VETADFEET 71 2k U THREEINICRZ 2127 5 DT, CPython O3NS
SYTNEHRDET, A VRTVREEERY 7T 5T, AF TRy Iy YL 25D 2
AL EBIEHZIT, A VX TV REMEICTLF ALy METEZ X512k D ET,

77Uy BHED 2 VISR W K DD DIERE Y 2 — Ui, iRy & 25t RR C O HEOE W% 3§
5L EFIT GIL ZEFRT 2 X5 IRFFEN TV T, 74, I/0 Wiz 3 23558 GIL 3HICHREINET,

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.

hash-based pyc

hashable

(Ny T ar—Z pyc 774 N) IELHERHFIT 272012, FIET Y — 27 7 £ L OREEFHRLITIE4
ANy Y afBEFEATEZAL Fa—FDF v v a7 7 4L TT, pyc-invalidation 2SR L TL X0,

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 Y aFRERA TV 2 7 PEIHED X —PEED X U N— LTHZ T, HEPEGD T — X HIEEN
BTNy ¥ 2 flie o TWVWAENS T,

Python ®4 I 2 =X IAREHAABFT T =27 NI IFLAEDNY Y 2A]HETT, (VA MRHED X
572) T2 —RITNZAYTFIEINY Y aPAIRET T, (X IR frozenset DX H572) 4 I 2a—&X 77z
TR BRIy Y aWRETH DI L EDAENY Y aARETT, I—Y—ERDI FADA Y ARV AT
BHESRATI =7 VAT T AL P Ty S 2 AT, Zh5ERT (ASERVT) HlsE Rz kS
flichd b, Ny aflld idO) EhHEsIET,

IDLE
Python O#ARFERSE (Integrated DeveLopment Environment) & %2 8355 (Learning Environment)
TF, idle X Python OEEHEMNZEAMICFMI N TWEEANEED LT 4 R 4 VR 7Y RBR T,
immutable

(A 32—&70) MEDEER 1A TV 22 b TF, 4 Ia—KTARA TV =2 Mk, Bl XF
I, BRORTABEDNBHY T, ChEDATY 27 MIARZEZ SR ERA, HOMEESE5HIC
& HiRBATY 22 VEERLRGNERD A, 4 Ja—XTARE TV 22 ME, HED Y > a
DT Y 72 B RN CEEREE 2R LET, HEOF—2ZOfITT,
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import path
path based finder 3 import 3 3 EY 2 —VEBERT 25 (£721F path entry) DY R b, import H,
ZDY A MIEY sys.path DORETH, 37 v r —JDFEEF Y —ID __path__ EBEH»S
HRET,

importing %)
5EY 2—)D Python 2 — FAHIDES 2 —)LD Python 2— FTHZ 2 X512 F 3MNHETT,

importer =
Pa—NERLTe—-FRTEFTI I, finder & loader DEBESLTHHIXTI T 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
Python 34 > &2 7V XEROFFETH D, a2 84 I F5FEOMMICHE L 5, (N4 ba—Far o
IHHBTDIC, TOXRFNIEHETTD, ) TITOA YEXTYVRGFELIE, Y—Ra—FDT7 74 L%,
FFFTAMEERC L THALFETSEL L Vo BER LIS, BERFTTEILILZ2EKLES, 1 &7
U XEAOEFEZEE., a2 4 FJBRDEBID VR TNy Z7OV A 7 VEHNbOD, TurJn
DEITIF—MUTENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ ¥ Z =7V & —id> % v b XV U REFINLIFIT, Y 20T RTDIZ VT 14 HLRAER
MgEE R D, TRNTOMERLIY Y — R E BRSBTS 2. il 7 2 — XA ET, 2O7x2—X
W AR=OL I E 2EHEIMCHLET, CACED 2P —ERDT A b7 7 X —=% weakref 2 —I1
Ny VPN HENZ BBV ET, ¥ v PRV Y 72— XHIZETENDZ a— Fid, ZOHBKET S
UY =AW FTTIBERELZWV (KL DHBHIEF7 477 1) —FEY 2— /L% warning HETT) 72Dk 4 2
FlIAMCEm L £9,

AVER—FYERT Yy bR YT LEREHIZ  main EYV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L8 TF,

iterable
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.

Tterables 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
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iterator

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 I typeiter 2B D T,

CPython EZED:#: CPython does not consistently apply the requirement that an iterator define
__dter__Q).

key function

keyword

lambda

LBYL

(F—BI8) ¥ —BIfL H2VIEREREKE . V= PRIEFLRD 7D DEZ R TIECH LATRES 7 =
2 & (callable) T¥, HIZ1X, locale.strxfrm() Z F—FHICH X, vr —UKFDY — L DIEFIC
Dokt oy —rFxF—%RLET,

Python D% < OV — i3 —HEEEZTWMD BROMNESRS 7V — L2 EHL T, nin(, max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FE2H D %75,

F—BBEER HIEEWL 22D D 9, HlZIE str.lower() XV v RERXF/NIXFEEXBILIENWY —
PR F BB LTS Z e HRE T, HB WK, lambda r: (r[0], r[2]) @ X5 7% lambda
Ao F—BBEELZ P TEET, £, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() @ 3 DDF—Ba VA N7 ZNBHDET, F—BBDOIED HFLFEVED
flix Sorting HOW TO SR L TL Z& W,

argument =
I B L TLIZE W,

(Z LK) BMH{HDA 54 VBT, BT CH SN 2IFHiicns 1 20 X 2E8AFET, 744K
BI%% 1F 2 M501% 1lambda [parameters]: expression T,

FZ 23RO (look before you leap) ] DMETE, ZDa—7F 4 Y FAXANVTE, FOH LR ZT
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list

S ENZ. BRINCHETIRSEM: (pre-condition) IEZITWE T, FAFP 770 —F L IRV T. if X3 7L
XA DR T,

“AF ALy FMEINZERETIE, LBYL 77—k " R37 @BfEr 7 R BREOBHAKREL 5| Ei
CTVRIRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
B, BDA L v ROERKOHFIC mapping 26 key ZEIDFRS LRMLUE S, ZOMBEE, vy 73 5h
EAFP 7 7/a—F%{i5 Z L TR TZ ¥,

A

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

list comprehension

loader

(VA TMANWURE) =7 Y AHDORTH L WVIF—HOERZUH LT, ZOMRPSRDZ VR MEIRT,
Y RY MRIFIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
532,005 255 FTOMEBUE 16 #EEERET (0x..) L1662V A MEERL T, if Hilk
F T arTY, if HiNHRWEGE, range(256) DL TOEEMUH I N T T,

=
Ya-—N%kn—RFE5F7Y 7 b, load_module() EWVWIHIEKHTDORAY v REERL TVARITIUIRD ¥
FA, B—X—F—INT finder »HIRENE T, Ml PEP 302 %. abstract base class &Z2WTIE
importlib.abc.Loader ZZH L TL7Z&E W,

Oy—ILT>a—-51 >4

magic m

mapping

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.

ethod
special method D < 721} 7z[AFKEET T

(V) EEOF —HRKZHR—1 L TWVWT, collections.abc.Mapping #* collections.abc.
MutableMapping ® IREIK Y 7 A THEESI N Y v FEFEELTVWEaYT7F4 7Y MTT,
#il 21, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 7% ¥
‘t\\\j—o

meta path finder

sys.meta_path MK L TH SNz finder. meta path finder I& path entry finder L BRIZDH D £
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AR k7 MG

meta path finder 23E3# 5 % XY v FIZDWTIE importlib.abc.MetaPathFinder &M L T /2
W,

metaclass

(RRZFR) VFADYFTATE, 7IRAERITZ, 7RG, 7 7ADEFE L, EEZ7ADY X Z2ED
T, XXIIRF. FNH 3 0GB LTRIWD, 77 A 2E2BEZAVET, ZLAYDAT
Yz MEASFER GRIEXZ 2 5 2AD) 77 41 b DFERREM L TWE T, Python BRHIZDIEH 2
RLDARY FAREBTELZRNTT, IFLALDLI—F =W -> T, XX 7 7RI BEDRNHDT
T, UL, —HOBETIZ, XX 75 AZBNITILA Y MafEeiRMtLET, 2 23EET 2722
ORZER-TZD, ALy Fe—7W%EBMLZD, A7V =27 FOEREBIF LD, V7V EE
3oy, ZLOBHETHHINE T,

FEAE metaclasses 2SR L TL &0,

XYy R
(XY v R) ZIAREKOPTERINLEE, Z2D7FADA VY AEZ Y ADEHEE L THEE ER5E,
AV RIEA VYRRV AA T2 7 b2E— 58 b LTRUIWD £F (ZOF—5BULEE self & HE
NEF), B & RAFINRO—T SR|L TV,

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 — FOMBHEN L LTE B ATI 27 FTT, €Y 2—WIMEED Python
FTP 2 VEEUARIEMERBEE T, Y 2 — I importing DYUERIZ X - T Python IZFHAA TN
3

NYT—2 ZBRLTLIEZZWY,

module spec £
Ya—nEu—RFT5301XHbNs A VR — FEEOERE ZOA4ATZEM TS, inportlib.machinery.
ModuleSpec DA Y A XV AT,

MRO
method resolution order ML TL 7Z& W,

mutable
(32—FTN) 3a—FTNRITV=7 ME 1dO 2EZL I RAEZEETEEY, 1Sa—4%7
L) BBBLTLEE W,

b2

named tuple

HHITE R TN LSRR, RTVEMARLTWT, 4 7y 7 2B BRI LB Z#->TD7
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7R ZBTELERDIUPL Y 5 AEHENTVE T, ZOMP 7 7 RBMOKEDFR>oTwa b d
DEJ,

time.localtime() % os.stat() DRHHEZEL WV O DHAAATNIKZEIT & X TATT, MDA
% sys.float_info TJ:

>>> sys.float_info[1] # indexed 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

(HRITZER) RPN EIN 25T, LRZEMIEFHEE LTEEIAE T, ARERIEATY =
ZhD (XYY FD) ANFIRR-o7d DT TR, RFANRD O, KBRS D, 2L THAAAL
D OVHY ET, AHZEMIAHOEEEZN S L ICL o TEY 2 — MRV R— T2, HlZIXH
¥ builtins.open & os.open() FHEIZEMTRAMENTVWETS, £/, YOEY 2 — DKL EE
LTWB2HHRT 2 28Ik o THARZEMEATHM e RTHEZ R L £, HlRIE. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 2 —)l random X itertools THERIEINTWVWS Z HHH
52T,

namespace package
(BHIZER Sy =) T v r—YDar 7+ LTOAREEEINS PEP 420 TER XN/ package
T, BRIZEEA Y =3P ARE R 2R W BN TE, __init__.py 7 7 A VEFRER WD,
reqular package EI1XFIZ D F 5,

module 2L TL 72E W0,

nested scope
(AR P ENTRa—=T) IMIITERSI N TV L E-EZZRT 2EET T, BIZIE. D 2B HIOEBD
PTERIN TV 225G, NHOBEBEMIOBEBHOZREZZRTEEd, 2 XA PSR a—-F3E7
7 4V b TCREBOSRIZEIDNTE, ZHORAETERVDOTEELTL ZE W, B—hV 2R, r?é
WHID R 2 — FTERZHGAEES LET, RIS, 70— VERZES & 7a— OV EET2ER O fE%
F=L E7, nonlocal THADEBICEZADE 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,
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__getattribute__(), class methods, and static methods.

object
(A7T 2 M) HKEE (BIESRMHE) L ERSINRZED (XYY F) 2302 TOF—%, 4 LLIE. 2T
DFHRAZAINTFZA DFBOEIET 72D Z ¥,

package
(R T =) B TEY 2= ARHRINTH 78y =2 B8L I L DK S module DZ ¥ TF, HMHY
1ZiE. Ry =20 __path__ BHEZ KD Python 7Y =2 T,

reqular package & mamespace package B LT 120,

parameter
(IR5 1) BRI OFEMAET B (2 AV YR ) OFERBICBVWTHEBDRZIT S Z518 2HEELET, K5IK
WIS EEDD £9:

o MEBEFRLEF—T7—F: I THEIVWVE F—T—FE|H e LTET IR TEI5/8EHEELET,
ZAUIT & ZIELLT D foo R bar DX 512, 77 40 N DRGIBOBIEHETS:

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

MEHH: MEICX>TOAEZX N5 EHREL T, MNBHEADT T BFEERDFIHD Y A
FOHTENLDERAI /) 2EDBIETERTEET, HIZIETIED posonlyl ¥ posonly2 \IfiE
HHFEWCRD £5:

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

F—TJ—FER: x—V—-FCEoTOAGIONI5IMEHEELET, F—V— FEHOF L ER
TE25AME, FIZIELITO kw_onlyl = kw_only2 O & 512, BABEZRDWEIEY 2 McED=A]
EEMESIBEIIED « DB TT:

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

AERME: (MOR5IETHICZT S NEBEDOMES IBITMA C) FEOREEDOMES BN E X 5
NEZZeEIBELET, ZDXSREFIEZ. BITD args @ X 5 WRGIBHDRNC * D352 8T
ERTXET:

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

AIZERF—T—F: (fIOREITEBICZ T ONEREDOF -V — FEIRIMAT) EEOFEED *—
V—REEBEZoNE I BEELET, 2D X5 RE5IEE. EOBID kwargs D & 5125184
DR ** ZDF B L TERTEE T,

REIEEA TS a Ve REDGIBDOEL L BIEETE, A 7> a yogl 3T 7+ LV MEBIEETE
£75,
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w518 . FAQ @ E5IBEIR5IBDE WA T H2? | inspect.Parameter 7 7 X, function €7 > 2
>, PEP 362 22 L T EEw,

path entry
path based finder 73 import § 2 €Y 2 —)LE2ET import path £ED 1 DDGFITT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder T3 o 52 B8z path entry
WKHBEY 2—NERDIZHEEH>TVET,

NRAZY M) =T 74 Y EPEETZ XY v FIZDOWTIX importlib.abc.PathEntryFinder S/ L
TLREEW,

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 5
7 4V b D meta path finder ® 121, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y =27 b)) 77 A VT AT LSRR LE T, path-like 772 =2 Md, (2% ET str
F 727 b bytes A7V =7 b, F£71E os.PathLike B b EZHE L ATV b
T3, os.PathLike 7B F AN EHR—-FLTWVWEA 7T =7 M os.fspath() ZMUHT I & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2D 2 £5, PEP 519 TEAXNE L,

PEP
Python Enhancement Proposal, PEP &, Python 2 2 2 =7 4 X L THEREERMET 2. H3 0k
Python O¥FiFEHEC Z OEBESLEEIC OV TR T 2EIE T, PEP X, HEEIC D\ T DR Hiffi
HIHRR e IRE T 2HEREDFRIL (HGR) ZIER 2 RNE T,
PEP &, #EREDRRERIC» DB, 23 2 =7 1 I L2 MEREDOEM Y Python 127 &N 3 3EHTANT DL
F DD OREMOBMHE 22 2EKLTWE T, PEP OFHICIZa I 2 =7 4 NOBEBETT
Sz, RNBERZYELT 2 0EBNHD 5,
PEP 1 22 LT ZE W,

portion
PEP 420 TEZR I TW3, namespace package ICJET 5, HED 7 7 A AW (zip 7 7 £ VITHEHEI N
TWA5EdH2) 12074 L7 MV Iz D,

&5 |# (positional argument) =

I8 2B T EW,

provisional API
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(BE API) 1B#E 5 £ 7 5V O] ERMEREED SETHIICHRA SN DT, ZOL5% A4 V& —
72— ANOREREEZ, WETH2 L EINTWLHIIPHGFENTOEEADL, a7HFEEIC L - THE
LABRINUL, BAIEEHRET (L VX2 —T7 2 —XDHIRETEEND) DITONIET, ZOL57K
ZHEFILRAIITONLEHDTEDH D FHA - THUX API ZHAATENTIZRE L SO TVWRERER
MERBE L 2IZOATOIET,

BE APLIZOWTH, BTAMEDBWEHIR TRETFER LARINTWET, BERMHAL5E
THRITHEIRBRRREZHR T RETT,

IRt A&, EES A TS VEMErREZ TV V7 —ICEVWHEBTAD NS Z L, KR
PHEICELERITONE T, F#lllE PEP 411 22 L T XV,

provisional package
provisional API ZZRLTLZE W,

Python 3000
Python 3.x YU =X 4 D=y 7 3—LT7TF, (Python 3 BEWIFERDFE > LEHIELNIZFET
T, ) "Py3k” rIgENBZZrdbHH ET,

Pythonic b
BTN REZ A TEINIa— FTIER L, Python OFHI—IVIRA 7 4 F Do 2B 2%
a— KA, BlZE, Python O—f&7% A 7 4 F LT for XEMF->TAT I TNDIRTOERICE -
TL—7L T, tDZ L DFFEIIE I OAMEAZZND T, Python IZHEATWRWAZKD D ICEED

AT R=FFEI D LNFERA:

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

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 =10 —>ULRa—=T0o, ZOEI 2L TERINLT TR BB XY v I
D, " RR” BRT Ky VAR TT, PEP 3155 TERINTVET, by FLNLOBEPY 72T
. BHiEA 7O 27 POKETER U TT:

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

pass

>>> C.__qualname__
YCI

(D=2 12%i<)
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HIDR— % 5D E)

>>> C.D.__qualname__

'C.D!'
>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —AANDOBRTHEDLNS &, REEMB (fully qualified name) X T XTORR Y 7 —I %k BT 2K
DRy +EFKEL, HlZiF email .mime.text ZEMKL F 3

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

'email.mime.text'

reference count
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 CPython implementation. Programmers can call the

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

regular package 1=
72, __init__.py 77 AVEBLT 4 L7 MY 2 LTD packages,

namespace package FBBLTL EE W,

slots 4
FANTDEFT, A VARV RAEROHEBEDHOPUDERLTEE, A YRRV AGFELHRT L2
T, XEBVEHWLES, I L EON277=v 7 TIM, ELLFSIEAPLINY vy F—KDT,
Fitgr— 2, BIZIERXR BV DIEREE 27 TV 75— a v T VARV ADKREBIFET S, tWolz
LERRE, HDORVDONRZ NTT,

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 Opera-

tions.

set comprehension
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(BEANTEED) iterable NOR2TH 2 WIE—HOBERZUHE L T, ZOMREIORIZEELRTa Y
F 2 EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} WS XFHNOFFEFE AR L £9 . comprehensions Z 2L TL 72X W0,

single dispatch
generic function D—FETRIEITZ—DOD5IBOENC X DEIRINE T,

slice
(RTAR) =M =T VR D—FEEOLATI 27 b, RT74RE BWEREL [1 THZOLNEBO
BomicanrzEHEL e TEoEd, filZI1X variable_name[1:3:5] T3, AFHIN (FF) id513
slice A 7Y =7 FZWETHALTVWE T,

special method
(FFERX Y v F) B 2BUKE DOBRIE. BIZIIMNE % § % 72912 Python H HHEEICUIHIEhE XY v K,
COREDORXY v Flid, XYy FEDERAIERRZRICT VX =227 2 DB D0TWVWET, Rk Y v RiC
DWW specialnames TR I TVWE T,

statement
(X) XFEAAL =t (a—=FD” 7ay 7)) ITAAIRBERTT, X I »F—T -2 oMEEEN2DH0D
DELLMNTT, HBEICE if. while, for BH D T,

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”.
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text file

(TERALZ7740) str ATV 27 b 2FHAFEEZTED file object TFo LIELWE, 7FA M7 7400
FEBRICAS MEMOT =X AP =277 AL, TFRAMIYO—FT 0 27 ZHPNITVE T,
TERMT 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ Y ARV AKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like ZT VTV b ZFHAZFBETEZ 77 ANMF TV 27 MZOWTE NA1FUT 70 $Z]|L
TLEEW,

triple-quoted string

type

(ZEZ +— bXFH) 300 L7z +— FalE () 27 ARR br 7 4 — () THENCFY, @BHEOD
(—H&E) 7 4 — P XFHNHRTRITE 2 XFINENEDH D FEAD, Bo»OHMHTEHTT, 1 2oh
2O0DEK LY 4 — B EIAS —THELICEL 2D TEZ T L. 1THETE (\) 2R THE
BATICE DB I ENTELZDT, FFa X5 — a y3F0%E  BIcEIcERN T,

(B Python 7 7Y 227 bOBRIA T2 7 " BEDIIRIDIPERDET, HHWE AT MiE
BERH-TWET, A7Y227 FOBIE __class__  BMUET7 7 ALY, type(obj) THHE LD H
%ij_o

type alias

(B4 V7 R) BopltT, Bzl FIcRALTERL 5,

MY 7R3 B b 2HMLT 20ICEHTY, IR

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

pass

ZHRERDESICE VAR TLTEET:

Color = tuple[int, int, int]

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

pass

HEREDFADIH % typing & PEP 484 ZZHRL T Z& W,

type hint

Bler b)) 28 77 2B B AT A —20BVEOHIF SN TEIEE T S annotation TT,

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.

Ia—rVER, 77 RN, BT, n— AL ZEHTHEVHDDE L » MM typing.get_type_hints()
THRBTEET,
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HEREDFADIH 5 typing & PEP 484 ZZHR L T Z& W,

universal newlines va
FRAPAMY = LDEFGED—DT, LTOITARTEITREEH L £9: Unix DITRHE '\n'. Windows
DOFE '\r\n'. H\ Macintosh DHFE '\r', FFAEICOWTEHLIE, PEP 278 £ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation
(BT /) T7—=>ay) E-D 5037 7 ABMED annotation .

ZRDH BN 7 ABEICERZ 72 & 23, AT RERETT:

class C:

field: 'annotation'

BT 7T —aVidBEEEEY N OF0ifbES: FlZiE, ZOZEEX int OEEIRS Z 2 2
HFXNTVWET:

[count: int = 0

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,

HREDFBHDI D % function annotation, PEP 484 , PEP 526 ZZMR L T 72X\, ¥/, 7/ 57— =3
VEHATERANSF 2T 4 A2 LT annotations-howto SR L TL 2 &\,

virtual environment
(IRARERES) thaRMICYI D S N2 FATERIRT T, Z4UC & D Python 2—H e 7 7V r—> a VIZE LY
2T L ETEINTWA MO Python 77V 7r—3 a YOEENITFHT 5 Z 274 < Python Xy 7 —Y DA
VA=V EEHEIT) ZENTEELT,

venv 2SI L TL 72X W,
virtual machine

(Ff~>>) BRIV 7 b 2 7K D EFRINa Y ¥ a—&, Python D~ VE N4 ba—F
ayRAIPHA L N FO—F 2FTLET,

Zen of Python
(Python @18 ) Python ZHELAH S 2 LTOEZ 725, Python OKGHHRAIE B2 Y A MLk
HDTY, XMaE7 1> 7 MT 7import this” ¥ 2L DV AL 2HDHET,
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1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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C
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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D=2 N—2X ii)i23:3 HEF) GPL E#
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 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes

AR TGPL B#y w5 RHIX, Python 25 GPL TEAAINTWVWE L WS EKTIEH D £ A, Python ©F
A2y RFET, GPL LBV, ZHELIANA=Y a v 2EMTIBRICEEZ S — T VY — R LB THHhFEVE
‘Ao, GPL B¥iD 74 ADTTIE, GPL TV VY —XINTWAMHDOY 7 bv =7 & Python ZiHAGHE
LNFETH, FNLHNDIA LV ATIEZEITEDY VA

Guido DIERDO T, TNHEDV Y —RZHHEICL T EEoZL DRI VT 4 TDARIAEH L ET,

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 incomplete list of

these licenses.
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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
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.

5. 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.

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

its terms and conditions.

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

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. 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

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

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

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

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

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

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

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

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

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

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 provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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FDR—TH & D E)
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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOCU-
MENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
(D=2 12Hi)
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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

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

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN 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 Y7wvhk

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
SUCH DAMAGE.

42 1 C & B >1E> X



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

Installing Python Modules, 'J!J—X 3.12.3

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
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=D12Hi <)
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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.

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
(RDR=D12Hi <)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 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-
(RDR=D12Hi <)
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ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

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 Y 2 — Ui kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

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
(RDR=D12Hi <)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT 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 algo-

rithm. 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)
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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:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK 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
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

C.3.12 OpenSSL

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. Definitionms.
"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
(KDR=D12HiL)
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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 (507%) 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,

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

(KDR=D12Hi)
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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
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)

50 1 C & B >1E> X




Installing Python Modules, 'J!J—X 3.12.3

FDR—TH & D E)
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 ome
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 modificatiomns, 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 conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

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

origin of the Work and reproducing the content of the NOTICE file.

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

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

(KDR=D12Hi)
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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

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

(KD<R=2 1285 <)
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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,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT 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.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
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 TEHL TWE Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =27 bOBDICEDOZ 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

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
(KD<R=2124i<)
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"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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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-cl4n2-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.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

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 INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.
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Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, 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
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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