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TRDa=y Rid, Y a—LOBRHN—Y a v ZhMREFET 5 EY 2 —/L%, Python Package Index %> & 4
YAR=NVLET,

[python -m pip install SomePackage ]

AR
POSIX 2 —%# (macOS ¥ Linux 2—#2EAFF) MIFZIE. ZDH A FROFNZ. virtual environment
DFHZHIHRIC L TVE T,

Windows T —HMNFICiE. ZOH A RNDOHNZ. Python £ ¥ 2 b —LRHIZY 27 4D PATH BRBEZBDH
BINTVWEZERHRICLTVE T,

FERAN—D a U oR/NIDAN—Varra~xy R34V ETHEHFEEETAZILHTEET,.> < REDHKEE
FRE, P ADERT IRHFERFIGE, v r—YHBeA"—Ya v EH I THATEE W

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

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

BE, BETE2EY2—NA0BA YA M= LBETHI5EICFNEHE install EIT2RATHIRIEIDD FHA,
BRCTFEEL TWAEY 2 —LD7 v 77— RiZid, BRIICZNZER L RFiuIz b 8 A:

[python -m pip install --upgrade SomePackage
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34... AA—IILEINTEBDN—23 2D Python ZifTLTES
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Linux % macOS,
AEDLETHNT,

ZoMd POSIX ¥ A7 AT N—=2 a YEESFZD Python 2~ FE -m A4 v F %l
WY ANN—2 2 > D pip ZREITLTLEEW,

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 BE S EINT pip a~v Y FBHZZZ2dHDET,

Windows Tl

Python 7> F ¥ —®D py &% -m A1 v FLOMABDOETH > T EE 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

FI3IE C57NEVVGD...?
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4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥ A7 A Tld, Python A4 ¥ A b= UZHAIIZIE linux T4 A MV Pa—a vO—FcEdEhTnE
3o 2D Python £ YA b —AADA YR b —=ZIE, T RT LT3 root HERPPET, F7, pip I8k »
THRENTWEHDLIFRRZAYR—FA Y NI T v T L —RTBILT, YATLDRy 5 —I4—T %
DARL = a YRV ATLDIELPDAYR—F 2 FORMEET20d LT A

ZDEIRTAT LT, pip T T —IV% 4 VA=A T 23BICIRBBREEZFES 2, 2—FTDAf 2
b= %175 D KIERWHIETT,

4.2 pip D1 Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWIEADHD T, XRDa~v >y FTHIEDRRD RIAD F 5

[python -m ensurepip --default-pip ]

iz d pip DA ¥ 2 F—IL IZOWTOERDH D £7,

4.3 N TV DIERDA X =)L

Python 7BY =22 bDZIEY —RICHWEMIGESMEFELTBD, A YA =170t 2R0—ERE LT, =
VRZ—FRETY AR EY a— 123 4 LT3 e 2HH L9,

NAF Y wheel 74— v FOYKR—IIPEAINZ LT, /oo P D Windows £ macOS 12D\ T
@ wheels DZ23FAAY Python Package Index Z# L THIRK 2 X 512 o722 8T, ZOMBEIZOWTORFEED
RO L. 2—FIC o TEHHTE L FEFTICEN REAIEREA Y R =T 2 X 57 2 BHE(LICER D
20 LNERA,
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>>> -
s (interactive) ¥ = WZBII 2T 7 44 D Python 70 Y7 b TF, 4 V& —7) X—THFEINCE
fTehzda—FrHlciAshEd,

x
DHDPEZLNET:

o MEEM (interactive) ¥ = MIBWT, A YTy hEhka—F7ay 7, ST 2 E6DOXY) D XF
DO AT, AR, BARIL =H5IHMF) oWl Tar—x—0Ric, a—-F2ANTHFCE
RENDT 7 4L bD Python 7u > 7 hTF,

o HHAAADER Ellipsis

abstract base class

(MREIES F R) MREIES 7 R1% duck-typing 2553 5B DT, hasattr() REDHDT 7 =v 7T
GBI TH - 72 D WIDIciR %2 (Bl 21 magic methods DFE) JFHICA ¥ R —T7 = —AZERT 5 /L
RARMELE T, ABC 1T (virtual) 72 5 2B EALET, SIUZEY T 20 LMK L FRAD, 2
N T isinstance() X issubclass() BRI NE T, abc TV 2 — LD RFa XV 2SR TL
72E W, Python 123, < DfflAAA ABC RIS TVE T, ZOMRIE, (collections.abe E
Y2 —)LT) 7—&HE. (numbers €Y 22—/ T) #. (io €Y 22—/ T) A MY —24, (importlib.abc
EVa2—NLT) AV R=F 774 VXKV =K =TT, abc €Y 2a—L2FHLTHED ABC Z/EKT
R

annotation
(77 T7=vay) ZH. 77 REME. BD T X —2PRDEICEFRS 2 7L TT, BHENZXD type
hint & LTEDHRTNE T,

O—ANVNEBDT ) T—a YIEETRHIE T 72 A TEERAN, Zu—rOLEH, 75 28, o
77 T—=aYiENFENET 2 -, 7T R, BIBOD __annotations__ FFREMHICHER IR TV E T,

HERED AN B B variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fie, 7/ 7= arEMHATERNRA NS F 77 4 X LT annotations-howto LT Z&E W,
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5% (argument)
(518 BRI, B (£ XAV R) KETHETT, BBk 2@EdH D 3

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 51})

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DBEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

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

EFIBIIEBOERICBOTHRIN EO - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBEREMHS Z e HKE T,
Ml X NS fEE e — A A EBICEI D Y THNE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL7ZE W,

asynchronous context manager
GEFRMa>y7F A bv =Y v) __aenter__() & __aexit__() XYV v R&EEFKT 5 I LT async
with XHNOREEZEMT 547V 227 +TF, PEP 492 TEAINE L,

asynchronous generator
(FEEIAY = L — &) asynchronous generator ilterator %R BT T, async def TEFRI Nzl —
F VBABUTI TV R IA, yield REFFOMR TR D £, yield i async for L —FTHAHTE S
EOW 2 ENRT 2 DIEHENE T,

WEIIEFY = 2L — ZBBERLE T2, RICk> TR RS XL —21TL—2 237556
BHY ET, BRSNLERPHS 2 THRWEGE, RO een e fAL $75,

FERHIY = 2 L — XEEICIE, async for XX async with X2 THL await RdHBZZ DD
S

asynchronous generator iterator
CGERIMIY = 1 L —& A4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

Z U asynchronous iterator T, __anext__() XYV v N&EHoTHIN S & awaitable X 7Y =7 + %
BLET, 2D awaitable A 7Y =7 M, KD yield NFTIEMRYY = 2 L — XEBROARKZZITL
N

% yield TIE—HRICUIEFHT L, ZDBOFITRE (=2 A EBHEREFO try XEED) ZilE
LEd, IEAEAS TR L =214 TL—2 B __anext__ () TREN-MD awaitable TEERICHE T 2 K

12 18 A & F5E
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12k, ZOHMEFSEIENE T, PEP 492 BX U PEP 525 #&B L T XV,

asynchronous iterable
(JEEIAA 75 7)) async for XOFTHEHTES A7V 27 FTF, HHED __aiter__() XV v Kd»
5 asynchronous iterator 2R ERFAUIR D E¥ A, PEP 492 TEHAZIhE L7,

asynchronous iterator
(JEMEAA 7L —&) __aiter__() & __anext__() XV v FEFEHELLI T2V T, __anext__()
W awaitable 7Y = 7 b ERIREIRFIULIZ D £ A, async for II StopAsyncIteration flfb 2 ik
THET, EFAHA 7L —2D __anext__() XV v K25HRT awaitable ZfRR L £ 3, PEP 492 T&

ASNFE L7,

B
(B1E) 7Y =7 MicBEMIT SN, Fy PREKXICX o THATCEESRINLETT, flIE +7
Szl b o DEE a BFoTWREE, ZOREMII 0.0 TEREINET,
F 7Y 27 M, identifiers TER SN2 F TR ARVWEHHTOBEEE G2 2B TEET, 22X
setattr() 2V, A7 27 M ZNEFATLTOVAGEIITAET, 20X REMHIZF Yy PRER
TWR77E2RATET, bDIC getattr() 2o THAXLELH D T3,

awaitable
(FFHATRE) await RCTHHT 2 Z e BHREZA TP 27 M T, coroutine >, __await__() XV v KHS
HHAT7Y 27 FTT, PEP 492 2L T ES W0,

BDFL %
ARG MEE (Benevolent Dictator For Life) O#ET3, Python OfEH. Guido van Rossum D Z
T,

binary file
(NAF VT 7 AN) bytes-like ZT LTI b OiRARABLIUEZAALDTEDS J7MILF TP
Ik T, XAFVT7 74 LDFNE N4 FVE—-F ('rb', 'wb' or 'rb+') THLNT 7 1,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY A TY,
Str A7 2V FVOMAEBEENTEL 7 7 A NA T I =20 MZOWTIL, text file BBIRLTL 72X W,

borrowed reference In

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

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

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong 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 %K —F L TWT, C FFEOEKT EfiL Ny 7 7y —2RHAGELRA 727 b,

13
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bytes, bytearray, array.array ®. %< O —#&7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 7Y =27 ME, T—XEHME. A F VT 7 A ANDIERIFE. Y7y PERHLUIZEERE, N4
FUVTF—REERTL2VDVWABLBEICHHT 2 2 e TEXT,

BODPOBRIETEINAF VT —XZ2EET T I2HEDDHDET, ZOREOFF 2 XV T XL " AT
A[REZL bytes-like £ 7= 7 M KEK”RLTWET, ZHARERNY 77 —F 7T =7 ML, bytearray
¥ bytearray @ memoryview REDVEZFENET, T/, HOBROLDIMETIIAELRA T =27 PHOAN
AFVTF—& (" HAHLEHD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview A 7Y 7 " EENE T,

bytecode
(N4 Fa—TF) Python @Y —2a— Fi& Python 7125 LD CPython 4 > &7V ZDNHEHTH
BNA FA—=RAar A LENET, N1 Fa—Fid .pyc 7740 Frvadh, AL774L
DZERHIRETEIN2 2R3 I0EHICRDET (VY—RA—= K26, Fa— A AOFHED a1 Vi
XN ET), 2D 7 HEFEE (intermediate language)” 1, %4 D N4+ a2 — RICHIGS 2 HikGE % 5
1792 REET>Y CEET 2 VWA % T, HERIFEEE LT, N4 Fa— FiZ#R7% 5 Python R~ >
MICEIfET % Z 2%, Python VUV —AMTEETH S Z L IIHIHFINTOERA,

NA Pa—FoOMmES—EiZ dis ES2a—L ZHDHET,

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)) RO D BB TEITIND T-DITHIE L LT X2

IS5
(ZFR) =P —FRA T =27 PRMET 27007 7L —+bTT, V7 I7RAERIEH, TDV TR
DA VARV ALDOBERTBEAY Y ROEREEAET,

class variable
(79 2ZH) 75 A LITERIN, 7 ALRLT (DFD, 77 ADA VARV ALETIERLIR) BEX
N2ZeZHMNE LTWAEHTT,

complex number
(BHRE) L<HON TV R FHRZIIRLED DT, IRTORMIELL e EHoMe LTRENE T, &
BIIBBEAN (-1 OFHFR) WEHZzEHIT 20T, —RIBFETIE 1 e FErh, TH¥TE j eFrnE
§ o Python 3ZHEEHICTHAAATHIEL, BEDOKLEZM > TVWET, BHIIIREIC j 2O TEEZE

14 18 A & FB5E
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To BIZIE 3+1j T, math £ 2 — VOERBIRZFMT 512Id. cmath ZfVWE 3, ERBOHEMHIZ
D72 D BEIR R OKAET T, BEMEZ TR AUR, IZIFHEWR R L TLE>TLIWVWTL & 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
(A TFRAMER) a VT FRAMIKFLTRREZROER, Zhid. DE2ERDEDE L2 DFEITA
Ly RTERHBIZRALYy FE=AILAPL—=IJIZHTVET, L2Lary73 X MEHTIE, 1 D057
ALy FIZWL2HhDay 7 XA MAH DG, a7 %R MEROF L@ R IEFRE & 2 7 O
DBPFTT, contextvars ZZIRL TLZE W,

contiguous
(B, Ei5E) Ny 7 7 BRI C&8fft £721% Fortran #B%: THRHEI1C. ZONy 7 713G LTVW5
LAHARBREET, LuXe Ay 7 713 C#ftTH D Fortran HH T, —RTOESITIE, ZOEFIEILT
AEY FTEET 2 X5 REBEZN. BRFEXELEPHBEVEI T IEF T E T, 2RTD C-H#ifE
ZEAITIE. XEY 7 FLRAAICERZZ K2 BRICIERBEOBR A FORINIZED 5 DIZH U, Fortran #ii/z
BlA TRV DR A T RINCENZ X5,

JIL—F>
(AN=F ) an—=FYEIITN—F DL D —RNBEATT, 71 —F VidRD oM H» 6
AD. ok s MtEhr ot E s, aL—F L IE 2L OkA BME» B A, 115, T2 ZeH
TE%J, a—F VI async def XTHIETEET, PEP 492 2ZHL TS,

coroutine function
(FN—F VB coroutine A 7Y =7 PRI TS, ar—F VBRI async def X THEIE
await, async for. B XU async with ¥—V—FZ2HFOZePHEKF T, Thsid PEP 492 “C’?,)\
IhE Lz,

CPython
python.org THIF XN TWA, Python v 2T 2 ¥ 7/ SFEDEMERN R EEETT, "CPython” ¥\ 5 HEE
F. 2R Jython % IronPython &\ o 7Sy KAIF 2 HENF 25 WA ENE T,

decorator
(7Favr—x) JloEE R T T, B, ewrapper WX CHIBZER R L CGEHINE T, 7aL—XD
— AR AL, classmethod() ¥ staticmethod() T,

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRICHE L DD TT:

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

@staticmethod
(KDR=21ki<)

15
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(AIDR=T 025 DFE X))
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEOHDLDAFTEA, TaL—XIZOWTHLIE, 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 Z& B L TL 72
éL\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
(FrENTIERGD) iterable NORTH 2 WE—HOERZUI L T, ZOMRE» SR 2TEZRT a7
FEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 1Txf
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 2—%2RELET, bbb, HEILEINIZ 232N KL ET, HEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZH LTSV, dict-views ZZLTLZS 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 )
23727 bPELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbhic, BificA 7Y =227 XY vy RRBEESMEN ) #Ebhz) LE
T, (ZELDESICARAT, 7LD LS RIBIFIE. ZARETeATHS.,1) A VX =T —RA%H KD
EHfTEZ2 T, EFLIFHFA I a—RE, RVE—T7 4 v 7 BREZH L CERREEZM L F
T X7 XAV type() % isinstance () W XA HIELR BT E T, (XL, Fv X4V I %
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HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP
MERAIZ L 2 X DEF L% 5 /DY % (easier to ask for forgiveness than permission, ~— 7 4 —®%EHI)
DIETT, D Python TIAL LN TWE a—7 1 Y7 RXXA)NTIE, BEFENR X —CBMUEDFE
TE2HDLREL. ZDRED TR TORGAEHINEHIRL T, COMBTFERIE I 227417
AR A M, try XB XU except XD EADLZOPRETT, ZD77=v 27k CDEIREF
BT b TWS LBYL AR A NN DTT,

expression

() MrOfELFHtiEh 2, —F & F DO (a piece of syntax) T, Wz 22, X2 WEV 71,
Al BT 7 A, HAFCEBTCHLZY, HZ2ERITRXOEROBAEATT, MOZ{OFiELE
W, Python TRREFEDOETOEMREZESN L VI DT TEDHD XA, wvhile DL 2, R LT
VWX bbhxd, AABATIEIRINXTT,

extension module
(FEREY 2—1) C % C++ THEDPNLZEY 2—L T, Python ® C API #F|fH L T Python 2 7%
a—F—a—FeehrbhLET,

f-string
fUS 'R DSEEEICAT W SES ) T 5 U Pstring” Y FRERN, ZHUE T+ —~ v MEAXXTIN T 5
I DEFEEOLMTY, PEP 498 3SR L 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.

T77ANF TV 27 PCBERICE 3 EEDD 5 A0 NAFU—=T7A1)b. Nv 770k N1F
=774, ZLT TFRALT7AI T, A VX =724 A& io TV 2 — L TERINTVET,
T7ANTTY 27 b BEBIRENZ TR open () BXZEMS 22T,

file-like object
file object L [AFETF,

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.

T 7 ANTATLADIYA—F 4 Y TlE, TRTH 128 N FUATRRIEEICTa— FEN3 Z L RF
XN TELEDERA, 77 AN AT LDIYA—F 4 VI TINDBRIEXI N - 8EE1E. API
B UnicodeError T2 3H b 9,
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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
(774YR) A VR=PERTWVBEEY 2—1ND loader DFERZRITTH4A7Y =27 bTT,

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& TRE) —Fm VBB D 5T 2 BABRE, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D ZREIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWHIC A2 GRIEFE: BADERANDADEITI) DT -3 18K 2 I REFERLTL XV, PEP
238 ZZML T L&V,

free threading A
threading model where multiple threads can run Python bytecode simultaneously within the same
interpreter. This is in contrast to the global interpreter lock which allows only one thread to execute
Python bytecode at a time. See PEP 703.

£
(B MR LENCEZ R —HOXD Z e TF, BAEIIZ 0 MU LD 5|8 2ET e PR ET, FEIR
DOETRHIZSIBEFHAT 2 Z e HK T T, R AV v E, function 2L TL 72X W,

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

B/ 7—>arid, BRI EEYE OoDIEDbRES: fIZIX. ZOBKE 2 2D int HD51E
ZHD ISR, £ int OBV EZFO LIRS TVET,

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

return a + b

B 7 /) 57— a »OXEX function DEI TSI N TVWET,

WBRED RN D % variable annotation, PEP 484, ZZML T Z& W, ¥k, 7/ 7= a vy 2fHT
BZNRRMNTT 7T 4 22 LT annotations-howto SR L TL 72X,

__future___

from __future__ import <feature> &5 future X 1. 2> 84 7 =KD Python U V —2X
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TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) #HRBZENTEET:

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

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
Mol TERSHREMIE LB T 2IERARN—YaL 7 & effio THR=—YaL 7> a Y E{TVET, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ =3 L —2&) generator iterator 2R TRT S, BHEDOBEBITEITWE T, yield REFORTER
D%, yield ik, for L—FTHHATELD, next() B THEZ 1 OFOWMOELADTES, HD
WrEERT2DOMHINET,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator

(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

yield D= NTJRFTEITIREE (RFTARCARLED try X722 &) Zafi L T, LHIE Rk &
NET, DxRL—FATL—& Hfchs . FHLEMNEZIGL T (@ OMEBNIETOLTR
W LWIRRED S BAR S 2 D L MR TS),

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
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() FalL —&, PEP 443 2ZL T X,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type hints
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GIL

and annotations.

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

global interpreter lock ZBHRL T EE W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration. After
building Python with this option, code must be run with -X gil 0 or after setting the PYTHON_GIL=0
environment variable. This feature enables improved performance for multi-threaded applications and

makes it easier to use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc

hashable

IDLE

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afBEFEHTEZANL Fa—FDFr v a7 74V TF, pyc-invalidation 2SR L TL 72X W,

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 aRfERF TV 2 7 PEIRHEDF —PEAEDRA U AN— LTHZ T, FEERESD T — X HEIEN
TAY Y af@Z2fEo T30 56T,

Python 4 I 2 =& 7 ARMHABAARF TS 227 ME FEAEDBNY P 2R[RETT, (VA MRHED X
972) Ta—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX 7)) 4 I a—&XT)Niza
YTFE EEBNy T ATRETHI L EDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTI =7 MEIT 7 AN P THAY T adfETT, ZR6EET (HHZRNT) HEBRRIZIES
ficdhh. »ny¥afEid id) XhEoIhET,

Python OfiAFFEEREE (Integrated DeveLopment Environment) & #5355 (Learning Environment)
T¥, idle X Python OEERZEAICFRIMIN TV EREANBEEO LT 4 R 4 V27 RBRTT,

KA 72U b (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.
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If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2—27N) EHEDEZFi0/F T2 FTT A I2—=RTNRATI =7 ME. BUE. XF
., BEROERZRTIAREDDHDET, INHDA TV 27 MIMEEZEZ ONE R A, HOEELEIE 2T
. FeBRA T2 P RERLRTNERD ERA A 32— X TNRBRI TV NI BEDNY T a2
ESREE 2 2 RN TEELRKEZR-LET, HEDOXF—2Z0HITT,

import path
path based finder % import 3 2E€Y 2 — VMB35 (£721F path entry) DY R b, import H1,
2DV R MIEH sys.path 2ORETH, 7w F—YDGEEIFE Y ¥ —2D __path__ EBHED»S
HRKET,

importing »
35%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

importer £
Pa—VERLTR—-FRTELE TP b, finder ¥ loader DEBLBLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to
test out new ideas or inspect modules and packages (remember help(x)). For more on interactive

mode, see tut-interac.

interpreted
Python 134 ¥ 2 7V XEADEFETH D, a4 FZFEOMMIMEL 3, (N1 ba—Fard
IHBHBIDIC, TORFNIERTT D, ) TITOA YR TYVRGFELIE, Y—Ra—FDT7 74 L%,
FIFTARERIC L T FITSIE I L Vo BMER LIC, EHEFITTEL I 2EKRLET, f V&7
V2RO EEIEE., a4 FJERDFEID I/ TNy Z7OH A 7 UIFENS DD, FarJ A
DEITIF—MUITENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ Y& =7V & —3¥ % v b XV U REFFEINLIFIZ, BV 2 — 0T RTDIZ VT 4 HLRHAER
MEZZE D, TRTOMRLZY Y — R Z2BRBERNCHIT 2. Filia7 = —XICAD £3, 207 =—X
W AR=2OL 02 ZEBEFCHLES, 2RI D2V —EZEDT A b T 7 X —= weakref 2 —)1
Ny VPENHENZZEDDHDET, ¥ r v PRV Y 72— XHZETENZ a— Fid, ZOHBMKET 2
VY —2ZARTTIEREL R W (XL BH2HEF74 75V —EFEY 22— warning BHETT) ZDIchk4 7%z
IFANNT=N TR S

AVER—FVEBY Yy PR T3 ERMHIZ _ main BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T L2 TF,
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iterable

iterator

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
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.

T—RORNERHTEATI 27 TT, A7 —XD __next__() XYy FEEVRLESHT (£
T3 AABBIE next ) ITHET) &, NOHDEREZ —DOFTORLET, 7204 kse. b
IZ StopIteration BIfZ XM L £ 3, ZORKT, A 7L —XA72 =227 PEIRETED., ZHhLIER
__next__() Z{EMATD Stoplteration #IEH L ET, A 7L —XF, ZDATL—XATI =2
FEKRZRS __iter__() XV v FEEZELRIFAIERSRVDT, 4 7L =X iterable 323
2 FL ALDEGMTHHTER S, 3o&E D & LAMSIERDOREZITS X543 —FTT, (list D&
S)avTFATI s ME, BEE iter) BBICA T Y =7 M LTZD for —THNTHS 7208
W2, FBAKFEHOA T L= 2ERLET, TOEATL—XTITES LT 5L, miElOofTL—2a >
THEABADELA TV —2A TP PR HMICRT /20, ZEDaAYTFDEIICKR>TLELET,

F 7 BRI typeiter I2H D T,

CPython RZEDFM: CPython does not consistently apply the requirement that an iterator de-
fine __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

(F—BI%) B HoVIZHERHK L. V- MRIEFLBRDO 7D DEZ RSO LAJREr 7Y =
2 & (callable) T3, HlZ1E. locale.strxfrm() % F—BIEUCHZIX. v r —UKFDOY — M DIEHEIC
Dotolzy—FF—%RLET,

Python ®Z L DY — Vi F —BHEZII WY BROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—RBREELHEINWL 22D D £9, HlZIE str.lower() XV v RERXF/PMLFZRXANL RN —
FEITOSF—BE LTS Z e SHIRE T, HBD WA lambda r: (r[0], r[2]) @ X5 7% lambda
Ao F—HBEEL Z N TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—KI VA I 70D ET, F—BBDIED T EHNTD
ik Sorting HOW TO ZZHEL TL F X0,
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keyword argument S

lambda

LBYL

list

518 2B T ZE W,

(ZL%) JBHBDA T4 VEBT, BEPESEEIN 2IiHMiiznsg 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,

FZ 235D (look before you leap) | OIETE, ZDaA—F 4 YT AXA VTR, FUH LSRR ZT
RN, BRANCHTTESRM (pre-condition) HIEEITWE T, FAFP 7 7R —F 2 IR T, if X»7<
X AL 2 DRI T,

<UL FALy MEEINZERE TR, LBYL 770 —F13 7 K27 #ifE e 7 R @REOBSIREL5| i
ZFTVRIHBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL vy RBERDHENS mapping 25 key ZEDR KR L ET, ZOMEIK, vy 7350
EAFP 7 70 —F %25 2 L TRIRTZ X7,

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

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

list comprehension

loader

(VA PAEKRRL) =7 Y AHFORTH L2 WVIE—EROERZU LT, ZOFR1H22 Y R FEIRT,
2 YR FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 2 TOMEME 16 KL (0x..) LAEXFIN06725 Y A M2AERL £, if Hild
F T arTY, if HinHmWEE, range(256) DL TOEEIPUH I N E T,

£
Pa—NER—FTELFTI b, load_module() EWVWIHIHZHDAY v REERL TVWARIFIUIRD ¥
HhA, B—=X=1E—MWHNC finder D HRENE T, FMZ PEP 302 %, abstract base class iIZDWTIX
importlib.abc.Loader ZZML T W,

Oy—I)ILT>aA—5F1 >4

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

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method

special method D < 7213 7=[AFKFETI,
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mapping
(oY) EEDOF—HRKEZY K- P LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping ® fRHLIEKS 7 X THREINLAY v FEFEELTWEaAYTF 47927 bTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
Y,

meta path finder
sys.meta_path ZM L TH SN finder. meta path finder 1& path entry finder L BfRIZH D 3

H. AT T,
meta path finder 2325 % XY v FIZDWTIE importlib.abc.MetaPathFinder & L T /2
2\,

metaclass

(RETFGR) VFADYFTATT, 7 AERIT, 7 I7R%G, 7 7ADFFH L, EEZ7RADY R 2ED
FT, XAXIIRF, FNH 3 0RFIHBE LTRITWMD, 77 RAE2BEZAVET, ZLAYDET
Yz MEAEEE GRIE: XX 757 2D) 77 40 b OEEZRFEMEL TV E T, Python 2RHlZZRDIEH R
RLDRARY FAREMTELZRNTT, FEALDLI—F—IZHW-> T, XX FRIELBEDRNHDT
T, LHL, ~HOBEHTIE. ARXZFAFMNTILE Y b RFERRELET, 22 2I3EEY 7122
ORZER-T2D, ALy Fe—7WEBMLZD, A7 =27 FOEREBIF LD, V7V EE
3y ZLOBHETHHAINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) ZIARKROPTERSINZBH, TDIITADA VAR ADEEL LTS X NGA.
XV REA VARV RAA TV 27 PEE— I L LTRUIMD £3 (ZOFE—5IBILEHR self IE
NET), B & RA SN BMLTLZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(E¥ 2—)V) Python a— FOMBMEN L L TR B AT7Y =27 FTT, EY 2 —WIMEED Python
F T2 VEEOARIERMERD T, BY 2 —IUiE importing DLIRIZ X - T Python IZHAAFEN
£,

NVTr—2 BRI TLIEE W,

module spec £
Ya—nEu—RFT5301bns A R— FEEDERE GOAATZEM TS, importlib.machinery.
ModuleSpec DA Y A XV AT,

MRO
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method resolution order ZZHL T Z&E W,

mutable
(32—FRTN) 32a—RTANBRATIx7 ME, id) 2EZ B R fEREETEE S, 1Sa2a—4%7
L) BB TLIZE W,

named tuple 7

ZRIFZEZ TV 205 HEER, ZF LR HELTWT, 4 U Fy Z XM BRI LEEZfioTD7
TERABTEZEEDHR Y S AIGHEIRTVET, Z0OHP Y 5 AMMOKE > TWwWa 2 dd
DET,

time.localtime() ® os.stat() DR HEEZET WL O DHAAABIIAHIT &R T TS, oAl
¥ sys.float_info TF:

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

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

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

True

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

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

namespace

(TZ2EM) ZRPBMEN 25 TT, ARMEMEHEL LTEESIAE T, AHTEMEIICEA 7Y =
ZED (XYY FD) ANFIRIR-o7d DT TR, RFANRD O, RENRS D, 2L THAAAL
DHDOHD FT, HATEMIIHATOEREEHSC I LIRE>TEY 2 — VR K- T 5, HIZIEH
# builtins.open & os.open() BHHIZEMTXAHEINTVWE T, £/l EDEY 2 — DB ZEE
LTWBH0HRT 2 28Ik o THARTZEBIE TG e RFEZ SR L £ 9, #2113, random.seed() %
itertools.islice() &&FEL ., ZRZFNEY 2 —/l random X itertools THERIEINTWVWS Z HHH
LT,

namespace package
(BHIZER Sy =) T v r—YDary7Fre LToOAREEENS PEP 420 TERI N/ package
TF, HETZEMEAY F =3 WEBARREAZ R 220V 2 TE, __init__.py 7 7 A VERR WD,
reqular package ¥ 1XRZ D FI,

module ZBHRRLTLZE W,

nested scope

(AR PENTRa—-T)IMITERS N TV L ER-EZZ T 2KEET T, BRI &2 BRI OB D
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FTERIN TV G, NOBESMIlOBEEFH o ZH xS TEE T, r A IR a-TiET
7V M TREBOSREIDNTE, ZHRORARETELRVDOTEREL T EIV, v —A AT, &b
WHID 2 a2 — 7 TEREHRAEE LE T, RIS, 78— UEREHES & 7a—  OLERTZER OEZ Fis
E£XLF9, nonlocal THMIIOZERICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,

__getattribute__(), class methods, and static methods.

object
(A7T 7 b)) KE (BHESRMHE) e EREINTRIBV (XYY R) 23202 TOT7—%, LLIE 2T
DFRAZAILG SR DREMDILES 2 2D L,

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

package
(R T =) B TEY 2 - APHRHICTF IRy =280 DK D module DZ T, B
1ZiE, Sy =% __path__ BME%Z D Python £ 72 =2 T,
reqular package ¥ namespace package SR LUTL & W,

parameter

(518 AR OFART B (P AV Y F ) DERICBWTHEBDRT 2 Z3|8 2HEL 3, KRG
WX 5 DD £

o UBFEEF—T—F: U THIWIE F—T—F3 M e LTET N TEI5EHEL T,
ZAUI ZIELLRD foo R bar DX S51Z, 77 40 M DREIFOBEETT:

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

o NEBEHEM: MEBICX-TOAGALNZGFIBMEEELET, MESHOFIEIX BMEERDTIHD Y X
FOHFTENLDERAIL / 2EDDLIETERTEE T, HIZIETEED posonlyl ¥ posonly2 17
BHASEUCRD 25

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

o F—U—FREAH: F—U—-—FRZIoTOAEILNZFHERRELET, F—V—FHEADSIBEERE
TE235AME. FIZIELITO kw_onlyl = kw_only2 D X 512, BABERDEEIEY A McED=A]
EREMESIBEIIED « DB TT:
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[def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (MR IE TR 5N TREOMES B ) EEOEMOMES I BHE X 5
NBZZeEH/ELET, ZOXSREFIEZ. BURD args @ & 5 IRGIEE DRI * #2132 T
ERTEZT:

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

o AIERF—T—F: (fhOIRBIEBTHICZI SNLEREDOF— T — FEBITZ T) RO D *—
T—FEIEBPEZ 6N ZRIEELET. 20 K3 RKEIEE. EOBID kwargs D & 5125 18%
DR *%x ZDIF5 L TERTEET,

REBIBUE A 7> a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ FEFIE L RFIEDEWZIMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
. PEP 362 22 L T EEWw,

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 S8z path entry
WKHBEY 2a—NE/ O 27 EEM>TVET,

NRALY M) =T 74 Y EPEET 2 XY v FIZOWTIX 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 =
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 L8R %EKLE T, path-like 72 =2 ME, (X% ET str
F T2 b bytes A7V =7 b, F£71F os.PathLike B b ZHEL ATV b
T3, os.PathLike 7B Fa N ZHR—-FLTWVWEA 7T =7 Mid os.fspath() ZMUHT Z & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2012 £5, PEP 519 TEAXhE L,

PEP
Python Enhancement Proposal, PEP 1. Python 2 I 2 =7 4 I L TIHEHRZRMET 2. D0k
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Python OHHEAER Z DEELIREIC OV TR T 2RI XEH TS, PEP & HAEIZ O W T DRl Hdh
ARk L 1R R 5 o HEEE Dl (BilGR) 2122 2 RETT,

PEP &, FEREDRRBICH D5, 22 =7 1 IC L 2MEREOEME Python 1272 XN 2 KA DL
Fo7d0m LAOEKEL 722 2t 2BRLTWES, PEP 0FZITIZT I 2 =7 4 NOBEVRETT
S5, RMERZNENLTZ2ZDEBIHD X7,

PEP 1 22 LT ZE W,

portion
PEP 420 TEFZINLTW 5, namespace package BT 5. HED 7 7 £ LD (zip 7 7 A MK S 1
TWVWAHEDHZ) 1 2DT 4 L7 VIS D,

fI&3 % (positional argument) =

I8 ZZML T ZEW,

provisional API

(EE API) BHES 4 775 ) D)7 HARMERAL D & FHERNICERIN SN2 DTT, ZDE I A X —
72— ANORELREERZ, WETH2 L EINTWLHIIGFENATOEEADL, a7HFEEICL > THE
LARINNUE, BAIEETLREE (L VX2 -7 2 —XDHIRETEEND) DITONIET, ZOLH#K
ZHEEFILRAIITONLESDTED D FHA - THUT API ZHAATENTIZRE L S TVRERER
MEBBE L ZIZOATONET,

BE APLIZOWTH, BTAMEDBZWEHIR THRETFER) LARINTWET, BERMHAL5E
THRITHIRBRRREZR ST RETT,

Zo7atRcEh, EES A TS VEBMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELERITONE T, F#lllE PEP 411 22 L TL XV,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Pythonic

Python 3.x VU =X 4 D=y 7 3—LTTF, (Python 3 2B WVIFRDFER - EHIELNFET
F. ) "Py3k” LAENB L B ET,

1t

SHRTRMNEEZ T TEINza— FTIER L, Python OFHC—NR A 74 A DI T2E X 5%

a— KA, BlzZiE, Python O—f&7A 7 4 F LT for XEfFoTAT I TNDIRTOERICE -

TA—7LET, HDZ L DFEIEZDMLHHAZRZ VDT, Python IZEATHARWAXH D ICEED
A R=FId LAEEA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:
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for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 —1 DB —rULRA—=T 0o, ZOEI 2L TERINLT TR BB XYV v I
D, "R BRT Fy MR TT, PEP 3155 TERINTVET, by TLNLOEHPI 7R T
. BHiIEA T =27 POEETERUCTT:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 —AADOBRTHDLNS &, REEMB (fully qualified name) X T XTORRY =%k BT 2K
DRy bR, HIZIT email .mime.text ZEKL T3

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

'email.mime.text'

reference count
BRIV HBATI 7 PN TEIBROB, 2RIV I 0 RoE Z2DFTI 27 b
WHEEINE T, kit THH, ZEHITV Y PR LUTEEINRWDICEH D Y THMBREI L 7
Pz rbHHET, BEI YV MIEFEIE Python ®a— F EIQEENFEEAN, CPython FEEDEE
RERTT, Turoy~v—F TEOA T 27 bOSBBAIY Y FEHS 72D sys.getrefcount () B4
B3 2 e HRE S,

regular package =
M7, __init__.py 77 A VEELT 4 L7 MY 2 LTD package,

namespace package FZBLTL EE W,

REPL
"read — eval — print loop” DFEFFET, WEEE [ ¥ X —TV X —> 2 L DfI,

___slots___ 4
FANTDES T, A VARV ABHOHEBE D SN LDERLTBE, A Y AXVAiFERHRT 2
T, XEBEVEZHHLET, TR I ELRE T 7=y 27 TFH, ELLFICEPLIY v F—4HDT,
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Ml — 2, BIZIEAFUDFEIERE L 27 V5 —>a Y TA VARV ADRKBICHEET 3. tW\Wol-
YERRE. FHLRVDOBRZNTT,

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__Q), 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
(BEANTER) iterable NORTH 2 WE—HOEBZUIL T, ZOMRPOLI2EERZRTa L RT
M2 EXJT T, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 &, {'r',
'd'} WO XFHNOEFEERER L F T, comprehensions SR L TL F&X W,

single dispatch
generic function O—FETHEIEI—2DF ORI L D FERXNE T,

slice
(RFZAR) —RIT =T VR D—WEELATI 27 by AT4RIE, BRFEREL [1 THRONLEKD
BoMicaaryrHL e TEbET, B2, variable_name[1:3:5] T3, AFHIMN (KF) LBk
slice A7 Y= 27 FENETHALTVET,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new code,
but it remains safe to continue using it in existing code. The API remains documented and tested,

but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
(FRRX Y v ¥) B 2 BUTRE DRIE. BIZIZMNE % § 272912 Python » HHFERRIC-UCH I E XY v F,
COMEDORAY v Flid, XV y FEDRAIERRICT VX =227 2 D000 TWVET, Rk Y v FiC
DWTIX specialnames TR XN TWE T,
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statement

(X) XFEAAL = (a—=FD” 70y 77) KAAIRBERTT, XF X 2F—T—-FroEKENEZDHD
DB LN TT, BEICIE if. while, for 23HH T3,

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

text file

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”.

(THEFARNIZ7AN) st ATV 27 V@A FEEZTES file object TS, LIILIEX, 7FX b7 7401
EEBICAL MEROT =X A MY =LA77 AL, TFRAMIYO-T0 27 ZHAPBNTVET,
THFALT7 74 LDHIE, sys.stdin, sys.stdout, io.Stringl0 f Y AKX VAR EETFAME—F
('r'or 'w') THWZTZ 74 L TF,

bytes-like ZT TV b ZHAZETEZ 77 ANMF T2 MZOVWTE NAMFUT 70 $B]L
TLEEW,

triple-quoted string

type

(ZEZ +— bXFH) 3 00HifE L7z +— Fad5 () 27 RRA br 7 4 — () THENFY, @BHD
(—H) 74— P XFINHRTEBATE 2 LFINGENIDH D FEAN, ZOHrOHHTHMATT, 1205
20D L7207 # — B EZ TR —FMLICEL A TEE T L. 17K (\) 2R THHE
BATICE D2 2N TELZDT, FFaXyr—aryXFEiesE S RICRHICERT 3,

(A1) Python A 7> =27 bOREF TS 27 bHREDXS BB D0ERDET, H6WEFTT =7 M
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BMefioTWET, 7= bOBINX __class__ BET7 27 A LD, type(obj) THUR LD H
kET,

type alias
(B4 v 7R) BoRI T, B2l FIAAA L TERL 35,

M4y 723 Ber b 2HMLT2DICHHTY, flZIE:

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

CHERDESITEDFHART S TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFTHD H % typing ¥ PEP 484 2B L T F X\,

type hint
(Ble > b)) 28 7 7A@ BT A —2R0B DEOIIGFE N ZHEE T 5 annotation TF,

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.

ra—rOVER. 77 A, BT, -V ZEE TRV DDAk ¥ M typing.get_type_hints()
THISTZ %7,

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

universal newlines a
FRAMRA MY = LDERGED—DT, LFOITRTEITREFHL £3: Unix DITRHE '\n'. Windows
DOREE '\r\n', HW Macintosh OFE "\r'c FHERICOWTEEL <& PEP 278 ¥ PEP 3116, &
512 bytes.splitlines() HZML T Z W,

variable annotation
(BT /7 T7—=>ay) B-DH 52037 7 2D annotation .

ZRDH2H0E 7 7 ARMEICHERZ I 722 i3, RARDTRERTT:

class C:

field: 'annotation'

BT ) T—ya id@EEBEEY N oo Ed: flZiE. ZOZEEIT int OEEES 2 2
FEINTVWET:
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[count: int = 0 ]

BT ) T— a YOI DWW T annassign i CTHH L TWE T,

FEBEDFIADI D 2 function annotation, PEP 484 , PEP 526 2SR L T ZX W, £z, 7/ 7 —> =
VEMATENRANS T 27 4 X2 LT annotations-howto HSIRL TL 72X W0,

virtual environment
(IRARBRER) iU D BES N2 FATERIR TS, Z4AUC & D Python 2—H e 7 7V r—> a VIFFE LY
27 5 ETEHNTWBMID Python 7 7V 7 —2 a Y OEENC TS 2 Z 27 < Python Sy 7 —Y DA
VARV EERERITO LD TEERTD,

venv ZZIR L TL ZX W,
virtual machine

(R~ V) ERICY 7 by 2 7ICE D EFREINZa Y ¥ 2 — &, Python DM~ ik, N4 ba—F
avRAIBHII LI N1 FO—F 2ETLET,

Zen of Python
(Python ®O1& D) Python ZHfRLAHT 2 LTOEZ 45, Python OFREHRAIE T¥Z2 Y A ML
bDTT, XWah7 v > 7 M T 7import this” ¥ T2 ZDVRAMEFHDET,
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T8

CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥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 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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&R
C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B 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 (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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Dy—2 ~R-=2 FEEF 1R GPL Ei#
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

FGPL Hify W5 REX, Python 28 GPL TEAMAZXNTWVWSE WS EKTIEH D £¥ A, Python D7 A
Y REFLT, GPL bV, FELIANA-Y a v 2T 3BICEELF - T VY =R LARLSTHDREY
FHA, GPL B O 74 Y ZADFTIX, GPL TV V) —XRZhTVWAMDY 7 b v =7 2 Python Z#AHE
bELNETH, ZhLHNDIA LV ATEZSTEDHD £HA,

Guido RO T, TNHDV V—RAZARICL T K E 0B DRI VT 4 TDABRIATEHL £5,

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 3.13.0rc2

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

3.13.0rc2 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 3.13.0rc2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.0rc2 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 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 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 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, 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 3.13.0rc2, 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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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 3.13.0rc2 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
(KDR=D128i)
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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.
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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=212Hi <)
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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 codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=212Hi L)
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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 L)
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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 — L 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=212Hi L)
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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 and ssl 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)
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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=2128i<)
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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 TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF 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

(RD<— k<)
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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 mimalloc

MIT License:

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

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditionms:
(KDR=D12Hi<)
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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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

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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C.3.21 Global Unbounded Sequences (GUS)

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

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

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@FreeBSD.org>

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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