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Ry r=I Y7 DlDDEHEY —UIITRTax Y R4 U ofbhd 2 2ELTVWET,

TRDa=y R, EV2—LORHIN—Y a >y ZOMBKET 5 EY 2 —/L%, Python Package Index %
A YA M=NVLET,

[python -m pip install SomePackage

AR
POSIX 2 —% (macOS ¥ Linux 2—#Z2&AET) [AFIZIE. ZDH A RADBNX, virtual environment
DR ZHIHRIC L TVE T,

Windows Z—HEFICIE. ZDOHA FHNDHX, Python £ ¥ 2 b —ILRHZ Y 27 4D PATH BREZEE
DHABEINTVWE I EZRHRICLTVET,

FEHERAN—T a VRN DON—VarvBa~vy R4V ETHFEEETSZ I LD TEET.> P < REDLEK
HETRY, Yz DBERT 2R FEMEIGE. Ry r—YBe =Y a v _H RN THATLZ
XL

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

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

HE, BETI2EY 2B A YA M—ILETHI2H5E5ICZNEHE install EITE2HATHRIEH D 4
Ao BEICIFHELTWVWREY 2 — LD 7 v 7L — Fizid, HRIICERZERLZ TSR D T8 A:

[python -m pip install --upgrade SomePackage
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RARBRBE DIERRI veny BV 2 — L BB L TITONE T, BRI KERREICA Y2 =15 3121 Eitoa
<Y REHENET,

B2E



https://packaging.python.org

Installing Python Modules, 'J1J—2X 3.12.6

Python Packaging User Guide: Installing Python Distribution Packages

6 82 & BXANREVS


https://packaging.python.org/installing/

THREE

59 nEVvng...?

BTRE &< H2FEANDHHEZEED LEEEANDY ¥ 7 TT,
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2E

Python Packaging User Guide: Requirements for Installing Packages
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34 ... 1A= IILEINT-EHDN—23>D Python ZAITL TES
i ?

Linux % macOS. Zofid POSIX ¥ A7 AT, N— a Y HFSHMHED Python ax > F¥ -n X4 v F
ERAGOETHOWT, #YR A= a3 >0 pip ZETLTLEE W,

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

WYNIAN—= a YBEEDFT SN pip A~V FBHEZZ22dHD ET,

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

Py -2 -m pip install SomePackage # default Python 2
Py -2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py -3.4 -m pip install SomePackage # specifically Python 3.4
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TA=I X DARL =2 aVRYRTLDIEIPDOAYRE—FY bOREETE20d LAFHEA,

ZDEIBY AT LTI, pip TRV T —V% A YA b= AT 2BICEEBREZF S 2, 2—F DA~
A M= ELTI DM, KIBRWAHETT,

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 VX =)L

Python 7Rz 27 FDEZLIEY —RRHWEEMAICHIMKFLTED, f YA b= rEX0—RE L
T, TV F2—HFEBRETY —ZARSIRET 2 —LBar XM AT 2 BHFELET,

NAFY) wheel 74—y POV K- IPREAINZZ LT, 2. P4 < 23D Windows £ macOS 12D
WT D wheels D/3BAAY Python Package Index ZiB L THIRK 2 X572 2722 2T, ZOREIZDOWTODH
REORHEOHKI L, 2—FICL o TIEHTEL FEFTICE N FFAILRE A Y R b—LT % X 575 5150
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L REA wheel 7 7 A LIRS AFH KW scientific software £ ¥ A b —ILIZBITF 50 { D DRTED,
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>>>

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

executed interactively in the interpreter.

/N

DHLDPEZONET:

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

o HHAAADER Ellipsis

2to3

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

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

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

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

abstract base class

(HIREE S 5 R) HIREE Y 7 21 duck-typing Zf5EF 5 S DT, hasattr() REDHDT 7 =
I TEMNBHFTH o 72 D Wb izii 2 (1213 magic methods DEHE) HEICA Y X —7 2 — A% ER
THHEZRMEL £, ABC 1K (virtual) 727 S RZEALE T, ZHIFE T 7206/ kK L
FHAN, ZNTH isinstance() X issubclass() IKFRMINFET; abc EP a2 —1D KF 2 X
Y FEZLUTLEZE W, Python 123, £ OflAIAA ABC RRIME A TWE T, ORI,
(collections.abc EY 2 —)LT) 7— X HMi&E, (numbers €3 2 —/LT) #. (io €Y 2—/LT) X}
U —2A, (importlib.abc EY¥ a2 —T) A Y K- 774 Y E/FET—K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z/ERTZ %7,

annotation
(77 7—=2ay) BB 77 R BEDNRTX—-22RDEIEGFRT 2 7L TT, BlickD
type hint £ L THEDONTWET,

O—ANEBDOT ) F— a VIZETRICE 7 72 ATEZIEAN, 20— AEH, 75 ek B
Bo7/7—yayidtEhzhEe®da—, 75 R, BD __annotations__ RFFEMICHREFEINT
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WEY,

FEBRE DRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, . 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
7EE W,

5|% (argument)
(F25180) BIRCZ PO TRRIC, BAE (F/1d AV Y F) ICETHETY, ERE2EEH D $3

o F—TU— 5% BEEMECH L OBICEIBORNIHEB T2 D02 b D (fl: name=) R, *x ITHil}
J2EEOHFDEE L THEINZEE. FlZE. KD complex() OMUIHLTIX, 3 & 5 % —
7 — F5lETs:

complex(real=3, imag=5)

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

o IBSIE: ¥—7U— FEIEDLIANDFIEL MEFIBUXSIEY X b DETICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, XX ROFITIE 3 & 5 XMAHEAES IE
T9:

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

FH BB OE KIS B THEIT E O —AAZRICEHID S TohE 3, DL T2TSHANTOV
T calls ZBRLTLEZI WV, VX y 7 ARZBWTEGHERT-DICH 50225 Z el
Kxd, sHfiS MBI e — A NVERICEH D Y THRE T,

k5% . FAQ @ 5 REGIBDE AT A? . PEP 362 22 L T 7ZE W,

asynchronous context manager
(GEEa Y7 A b~ =Y v) __aenter__() & __aexit__() XYV v FEEFRT S I LT async
with XNORBEZEM T 247922 b T, PEP 492 TEAXINE L7,

asynchronous generator
(FEFHY = 1 L — &) asynchronous generator iterator %R 3BT T, async def TERI Nz
N—F VEBUZI TV R 3, yield REFORTRLD $9, yield id async for /L— S TfEH
TELHDOM R ZARLT 2 DIHHEINET,

BHIZIEAY = 3 L — X BEBEHE L E3H, XRICE > TR IERBS RL—21TL—% 285
GEhRH D £, BREINTERI S THRWES, FIBRLD DIt BiEE2 AL £ 9,

IEFEAY = 2 L — X BT, async for XX async with X2 TR await RdDH 2 2D
DEJ,

asynchronous generator iterator
(FEFEAY = 2L —& 4 7L —2&) asynchronous generator BBTERENE A 7P 27 FTT,

ZAUX asynchronous iterator T, __anext__() XY v K& TN 3 & awaitable 7 = 7
FEIRLET, T awaitable 7Y =27 MI, KD yield RETIEFIAY = 1 L — X EBOARNEKE
FITLET,

12 98 A & BB
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% yield TIF—HFINCUEZHNI L. ZDHBOFITRE (v — IV ERPREFTD try X2 ET) %
TRLET, RS T RL =R TFL—4 » __anext__ () TRINMLD awaitable TEERICH
B3 2 RIS, ZOFRIERTINEIZNE T, PEP 492 BX U PEP 525 #Z8L TLZ X0,

asynchronous iterable
(GEFIBAA 7 Z 7)) async for XOHPHTHHTES2A 72227 M TT, BHD __aiter__() XV v
R 5 asynchronous iterator R ERFIUIR D E¥ A, PEP 492 TEAZXIhE L,

asynchronous iterator
GEFR A 7L — &) __aiter__() & __anext__ () XY v 2 EELLATI2r }+T
3, __anext__ (O & awaitable & 7Y £ 7 bPERIRIFNIERD £E A, async for I
StopAsyncIteration 4t 2 X F 2 £ T, IEMEMA 7L —2D __anext__() XV v FHIKR
3 awaitable ZfER L 5, PEP 492 TEAXNZE L/,

(81) A 7Y =7 MCEEMITHN. Fy FRERIC > THATTEESHEINLETT, HlE
Tz b o BEMN 0 BRFoTWB 2 E, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MZiE, identifiers TEZREINZMA T TREBRVWHITOBLEE5EZX 2 2N TEET, 2k
ZIE setattr ) BV, AT "R ZAEFA LTV AGEEIATAET, ZOX5BHEIF Y
FRERXTE 7 72 TES, Kb DI getattr) 2#H-> THZDERDH D £7,

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

_await__ () XV v

BDFL b3
AR = EMEHE (Benevolent Dictator For Life) D& T3, Python OfF#E, Guido van Rossum D
b G

-
—

binary file
(XA F VT 7 AN) bytes-like ZTP LTI b DHARAABIIEZRAANTES J71ILATox
Ik TS, "M FVUVT77AN0DHNZ, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 £ L,
sys.stdin.buffer, sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 20 FPDOBABEZINTEL 7 7 AN F T I 27 MIOWTIR, text file bBIRLTLZE W,

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

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

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

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

bytes-like object
bufferobjects ZH+R—bFLTWT, C FFEEOEKRT ERLE Ny 7 7 —2RYAERA 7D 27 b,
bytes, bytearray, array.array . %< O—fkJ7% memoryview # 7Y =7 M THICEHD X

13
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F, bytes-like A 7Y =7 MI, T—XEHM. A FV T 7 ANAANDRE. Vv NERHLULEER
. AL FUVF—REBERTZVWAWALREEEICHHAT 2 A TEET,

BOPOBIETREINAF VT —R2LEETI2LEDPDD ET, ZOREOFFa Xy PTIREL 75
AHE ZAJAEIR bytes-like A 7Y =27 M IKEKRLTOVWES, ZHEARER Ay 77 —F 7T =27 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MO DBRIETIIALE LA
T2 VDAL F YT =& (7 HAHLEHD bytes-like A 72 =7 b)) ZRHELET, U
bytes ¥ bytes ® memoryview A7V =7 M EENE T,

bytecode

callable

callback

32

("4 ha—F) Python ®Y —RZa— R, Python 702 4® CPython £ ¥ &7 ) X DNEEREL
THIZNA FA—FANE Ay R LENET, N ba—Fi& .pyc 774 MCF vy adi, FAL
77 AN ZEHIZFITINZ 2R EDEHRICRDET (Y—RA—=FhPHNf Fa— FANOHED
AV RAOVFEEINET), 20 7 HEEEE (intermediate language)” (&, & & D N4 b a— Rt
JoF ZHEMEEEFEITT 2 (REEYY Y TEMET 2 WA KT, HERERL LT, N1 ba— FIERR
% Python fRfE~ > Y RITENIMET 2 Z 2=, Python VY — XA TLETH 3 Z 2 3HFIhT\WE
A

NA Pa—FOMES—EiZ dis ES2a—L ZHDHET,

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.

(T—rsy 2) FRO B IR THITE N B DI L LTI S5 B

(ZIFR) A=Y —ERA T2 7 VEMERT 27007 T L=+ TT, 77 AERIEE, 2DF T
ADA VARV A LOBERT 2RV v ROEREEAET,

class variable

(275 2AZH) 75 A LICERSN, Z7FALRLT (DFD, 753ADA VAR YA ETIERELIZ) &
HIN2Z e ZHNE LTWAEHKTY,

complex number

(BERH) L<HLNTOREBREILRLEDDT, TNTORIIER EHoOME LTRINET,
RS RBEEANT (-1 OFEHR) ICEBEHIT 2D DT, —RICBETIZ 1 eErA, T¥TIEj &
I E T, Python I3EFBICHAAATHIEL, BREOEKGLEZM > TWE T, BHIEKREC j 20
TEEFET, XX 3+1j TF, math Y 2 —VOEREBREFAH T 21213, cmath 2#HVWE T, &
FROMEH I D SEREFOREET T, HEMHZET TR, SIEFEVREHLTLEST
WTL x5,

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

context variable
(A TFRAPER) av T F A MIMKFEL TRRDMELZFOLER, UL H2ERD[ENS L2 DFAT
ALy RTELZDEFEZAL Yy FRE—ALVA L —=YRBTVET, L2Lary7FIAMEKTIE. 12
DFETAL Y FIZWLK DDA Y TFAMBH DG, 2y 7 F R ERD RS2 IEFE B 2 2
7 DEDBIFTI, contextvars ZSM L TL X W,

contiguous
(B, 8f) Ny 7 7 DI C8Bft $£721% Fortran #Bf: THREAIIC, TONy 7 7 EEKE LT
WBEAREET, LuXRe Ny 7 71k C #HiThHD Fortran #iE T3, —RLOESITIX, ZDHE
RN TREY LTHET 2 L5 CREIN, RFEPLRrOHE DI T EF T E S, 2X
TLOD C-H#i Rl TId, XEV 7 F L RAMICERZ K 5 BRIIRER DI A FHRANTLED 5 DITH L,
Fortran @i R CIIEA OB A FORRINCE 2 F 5,

JL—=F>
(A=) ar—F 37N —F DL RNZIEXTT, 71 —F I RD SRR
PHAD. Blokd s S, o HE T, aL—F L ICFZ L OfkL RHIEPH A, 1B, HIT
B2IEMTEET, TN —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W,

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

CPython
python.org THIAF XN TWA, Python R 7 F 3 ¥ 7 SiEOEERNLEETT, "CPython” W5
HEEIX, ZDFEE® Jython % IronPython ¥\ o =Ml ¥ XFI§ 2 HEHE LS ICHH I
S

decorator
(Fav—=x) HloBEK IR TS T, @E, ewrapper M CHIBEH L L CGHEHAINE T, 7aL—
2 DO—RH 72 M ARFNZ. classmethod() ¥ staticmethod() TI,

TAL—RONIRET YRy 7 A2 aH—TF, RD 2 OOBBERIFRMICFATL DT

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

@staticmethod
def f(arg):

FICHERD 7 7 ACDFEELETH, HENFONEFRA, TaAL—XITOWTFHLL X BEBRER B
B 75 RERDORFaX U F2BRLTLIEZI N,

15
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descriptor

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

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

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

FRZ7YFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide &ML TL 72
W,

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

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

dictionary comprehension
(FFEMNTIKRED) iterable NORTH 2 WE—HBOERZMMH L T, ZORRP 52 2FELIR ST 3 > %
7 N3EEZH TS, results = {n: n ** 2 for n in range(10)} £ T3¢, F—n Zflin *x 2
XM B EFE R AR L 3, comprehensions 2SR L TL 72X W,

dictionary view
(fFE L 2 —) dict.keys(). dict.values(), dict.items() 2HRTA TP =7 b TT, FEHDIHHE
DERE 2 — 2L FT, TbbE, HEILEINLI L a— 322 KML $7, &L 2—
ZIRHIFNICSER Y 2 M 311E list (dictview) ZHHA L TL 72XV, dict-views 2ZE L TL
7EE W,

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

place for documentation of the object.

duck-typing )
23727 IPELWVWA YR =T 2= 2o TWEPERETIDICA TV =7 FORMERZNT
077 IVIRARANLTT, bbbz, Bt 7Y =227 b XY v RRBEEDMENZ D Hbhizh
LET, (FELDEIIKAZT, 7EADEIRKEITIE, FHUIT L THB,)) A VYR —Tx—2R
FRIIDEHTZ T, EFELFTHA v Ehza—RiE RVE—T7 4 v 7 BREERFF L CHRIMEE
MLXEET, Xy 7 XLV 7E type() X isinstance() WKL AHEZBITE T, (2L, XV
IRAVY 7% HREEV SR THETA2IdTEET, ) 2ofb b, MAMIC hasattr O
Ee BAFP 7u27 oI v 7% FHALET,

EAFP
MERA % L 2 X DEFL%ZF 5 DA (easier to ask for forgiveness than permission, ~—7 4 — Dk
AN DIETF, Z® Python TIAL b TWwda—74 Y FRAXAL LTI, BEFTENRF—E
WDTEET 2D EREL. ZDRED > TORGE N ERHIEL £ T, ZOMBRTFRIFI3
=T 4 YT RARA MR, try XB XL except XD TADHZDOPRHTS, 2077 =v 7
. CDEIREHETILLMMORTNS LBYL ZAX AN EXRINIZ S DT,
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expression
(R) 2O FHiicn s, —FLFH ORI (a piece of syntax) TF, Sz 2L, AWV 7
Fo, Al BT 2R HETFREBTCH LAY, HZRTROEROBAENRTT, Ho%<
SiErE WV, Python TREEDOETOHMBRERNIA L WVWI DI TIEHD FHA, while D & 512,
RELTRERARW X DD FT, RKABATIERLIXTT,

extension module
(EREY 2—1) C R C++ TEIPNZEY 2—L T, Python ® C API %F|f L T Python 227
PL—HF—a—-—FeLhrHLET,

f-string
YRR F AVEBEICI WA T T Lk Pfostring” EIEHEN. ZHUE 74—~ v MEAXFYY
77V ODEMEHOZFFTT, PEP 498 3B L TL 23\,

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.

T7ANATY =27 MICRERCE 3 EEDDET: A0 N1 F V=T 710, Ny T 7Shi NA
FUV=T74I. ZLTC TFALT 7ML T, A VX =T 24 RiF io EY a— LV TERINATY
XY, 77ANATY 27 +RAESEHENLTTIRIE open () BABZfES 2 & T,

file-like object
file object E[EF"TT,

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.

T7ANYATLADIYA—T 4 Y7 TE, TRTH 128 N4 PYUTREFIZTa—- I3 e
RAEFXNBLTWEBDERA Z77ANVATLDIY A—F 4 VP TIOABRIEI N - - 5E
1Z. API BH%¢%% UnicodeError 2T 22 23HH £9,

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

used to get the filesystem encoding and error handler.

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

PyConfig.
See also the locale encoding.

finder
(774 YR) A VR=PZNTVEBEY 2—1ND loader DFERZRTT 247227 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry
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finders for use with sys.path_hooks.
See importsystem and importlib for much more detail.

floor division
(TID B THRE) —FL VBRI D T 2 BAIRE, U THREHEEFIE // T3, flRIX 11
/] 40F 22D TR EINFMNCFE NI OBEDORETIX 2.75 BV IR-oTE T, (-11) // 4
& -2.75 Z INEWAIC D B GRITFE: BOERARADADZITS) DT -3 12745 e IFERELTK
72&W, PEP 238 2L TL 72X\,

5k
(BEE) MM LANCEZIR S —EHDO XD Z & T, BRUCIZ 0 LD R 25 Z e HikE g,
FEEDEITRH T Bz RS2 Z e R E 5, R5IE. AV v F. function ZBML TLZE W,

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

BT 7 7—>avid, @HEZEEYF oo d: fIZE. ZoEE 2 2D int BD5|
Bz e fifrs i, £7 int BoRDEZFHO L fFchTux s,

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

return a + b

BT /) 7—3 a OXEE function O TR INATVWE T,

WREDFAD D % variable annotation, PEP 484, #ZM LT 7Z& W, ¥/, 7/ 7= a v &F|
A3 2R 75277 4 A& LT annotations-howto S L TL 12X W,

future
from __future__ import <feature> ¥\ future X &, 2> % 7 —IZFRD Python V1) —2
THEHE L R AR EEREFH L THREDES 2 — A2 a4 LT3 X545 RLEF, _ future
EY 22—V T, feature DD I ZEE RFF a2 XY MELTVWET, ZOEIT2—A%EAf VKR-FL,
T OERETMET 2 Z 2T, FEEDSRINCSHEISEMENZDE0DO2R, WOF T 4L MR 550
(FFeld e o7h) #HAH L ATEET

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

garbage collection
(AR=yarryay) ThBEEONSE 2 DRV EY 2T 20 T3, Python X, &%
vy b, ERSHEEBE UBES 2R IRy aL 7o ThHR=—YaL s> aryz2ifug
Fo AN=VaL 7 &Egc B a—NEHoTHRIETEE T,

JIxrlb—%&
(¥ =H L —2&) generator iterator ZiRTBITT, @H OB TNE T, yield REHFOHT
B D ¥T, yield R, for b—FTHATERD, next() BIMTMEE 1 >FOMD LAY TE
5, EHOWM O ZERT 2 DITHEHENET,
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BHEEY AV —FBEBZHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T BRISNLEE®RSHS L TRVWEGE, FHBRLO DI BEE2 AL 5,

generator iterator
(YzxV—=&ATL—25) generator B THEKRZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2at) 2@l T, W —RaicH
WrahExd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (@ OB FT
D7z TITH LWIREED S B4R S 2 @ & MR T ),

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

values for an enclosing function:

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

generic function
(=3 V vy 7B Rz 280 LECREEZ T 2 B> SR XN 28T, MO LKIICY
DEEEZHANDEPET 4 ANy FT7AITVXLCEDPIESINET,

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

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

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

GIL
global interpreter lock 2B L T IZ&E W,

global interpreter lock
(ZFa—=2A & FY &y ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F0TH2 2 RAETH2HMHATT, ZUTKD (dict &Y
DEELMAAAREZEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICERITHKR 5 DT,
CPython OFEENS Y VIRV ET, A VX TVEL2KERY 7T BT, ?AF7aty ¥~
UL BMIULD TR T R EHRIT, 4 Y X TV XEMBICTLF ALy FETES L51272D
3

27 BEHED 2 VIO WL D DIRRE Y 2 — i, BNy & 2582 Y OFH O E WL
32 EICGIL ZERT 2 X KIS TOET, /2. 1/0 W %E 3 254 GIL &# IR
ENET,

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

more complicated and therefore costlier to maintain.
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hash-based pyc
(Ny¥anr—Zpyc 77 A) IESWERHEIT 27012, MIGT DY —RT7 7 4 VOB EFRLIT
BNy Y2 fli2EHT 2L Fa—-FDF vy v a7 741 T, pycinvalidation ZZHE L TK
72EW,

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

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

Ny AR A T 27 PEHEDF —REEDA AN L TR ST, HEPEEGD T — X MG
BEHNETA Y > afizfl>Tn2256TT,

Python D4 I 2 — X ZTARMAABA TV 227 ME AZL ALY ¥ 20[RETH, (VA FREED
EO5R) I2—&TNRAVTFENY T2 FARET T, (X T NAR frozenset DEIR) £ I2—%&7
NRaAYTHE BRPINY Y aFRETH L L EDANY Y aA[RETT, I—F—FRDI TADA ¥
ARVATHDBEIRATI 27 METFT 74V M TAY Y al[ETT, TAHIEET (HHEZRVT)
PEBSEEFIIEFMTH D, Ny > afliF idO) LhFen T,

IDLE
Python Ofit&EHFEEREE (Integrated DeveLopment Environment) & U E 558 (Learning Environ-
ment) T3, idle & Python OEHERNREAMICFEMI N T2 EANLEEDO LT 1 X L 2TV
BT,

KA 72U b (immortal)
Immortal objects are a CPython implementation detail introduced in PEP 683.

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) BEDEZRFR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHDET, TOAo6DA T 27 MIMEZEZOLNER A, FOEZEREEE
BB, Wil eA TV 27 PR LRI D FRA, A I2a—XT7ARA T =7 M, BEE
DAy ¥ 2 @R 72 NN TEHBEREEZRZLET, HEDOF—2Z0HITT,

import path
path based finder 3 import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DSRETH, 37 v F—IDFEFHE Y 7 —I D __path__
JEHED S bR E T,

importing H
%5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X5 T20UHETT,

importer €
Ja— BB LTe—-FTE4 T b, finder & loader DEBLBLTHHBFTI 27 b,

interactive

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

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

interpreted

Python 134 > &2 7V AR DFETH D, a2 4 I F5BOMBHEL FF, (N4 ba—Far
AIBBH B2, ZOXKFNIEHTTH, ) 2ITOA YRV REFiELIZ, V—Ra—FD7 74
W FTEAEHERICL T LETIRI L Vo 2B ER LIC, BEETTE2I2EKLE
T A V2TV RXERDEEIETE,. 2281 FBAOFFEID ST TNy 7OV 4 7 V30D
DD, F0Z5ADFITIEF—MITEBENTT, WEH BBWLTL XV,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —=d> % v P XY U Z2EFEINZRIZ, £ 2 — R IXRTDI VYT 1 HL7L
NEHIEZ 2 8D, TRTOMERL 7Y Y — X2 BRFERNCHKT 2. File 7 = —XWCAD %5, 2O
7z —RF ARN—=J AL 74 ZHEBEFIHLET, TAREDZ—F—ERDTAFF 7 X —%
weakref 23— Ny INIEPHINEZeDBHDET, v v bRV Y 72— XHFIZETEINEa—F
. ENPMEET BV Y — AP T TR LR (KL< HBHIE T A 75V —EY 2 — /L% warning 1
HTT) 2o hi& 2 fIAMCER L 3,

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

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

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

method that implements sequence semantics.

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

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

T—ROMNERITEA T2 b TT AT7L—FD __next__ () XYy FZEDRLUMEIHT
(£7213HAAABIE next () 1ITHET) &, MOWOTDERZ —DFTDORLET, 70 Ks L,
Kb DI Stoplteration fINNEEH L E T, FORET, /1 7L —XATV =27 VIRETEY, *
NLEE __next__() ZJEMATSD StopIteration ZZEHLET, /1 7L —XEX, ZDA 7L —
AATP 7 PEKREIRT __iter__() XY v FEERELRITNUIRLRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL AL DG THHATEE S, 352D LEFINIERORKIEZITS X 57
IA—FTY, List D&LSR) avy7FA7Y =27 M HEZ iter) BRICA 7Y =7 MIZE L
D for W—7NTHS N, FiBKFEHOA T L —XE2ERLET, T2 TL—XTITED
55k, HEDA 7L —2a Y THERFEADRILA 7L -4 7Y 27 b ZHEMISR T 720, ZEDa
VTFTDESITHHoTLELET,
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2B typeiter I2H D 5,

CPython R#ZE D& #: CPython does not consistently apply the requirement that an iterator
define __iter__Q).

key function

keyword

lambda

LBYL

list

(F—BI%) *—BIEL H2VIIRERBEXIZ. V- FPRIEFLE D7D OEZ RSO LR 7
Yz 2 b (callable) T3, HlZIX. locale.strxfrm() % ¥ —BIEUCEZIE. v —URFDOY — b D
BEIZDo oY= F—2RLET,

Python %< OV — g F —BEZITIR D EZOW SIES 7L — S b2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—BBEZELHEITOL22HD £, FlZE str.lover() XV v R&2RKFPMXFZXHIL
BNY — AT F B LTS SR KT, H2 0. lambda r: (r[0], r[2]) &
572 lambda 26 F —PBIREIEL Z LN TE £9, £/, operator.attrgetter(), operator.
itemgetter(), operator.methodcaller() @ 3 DDF—FAMa YA NI 7 2235 D £F, F—HIKK
DIED 2 NG DAL Sorting HOW TO ZZEL TL &0,

argument E S
518 BT IZE W,

(7 LR) HDA VT4 VBT, OO Ihz 2 ICiHiixhs 120 X 2E5AFT, 724
R & E B MC1X lambda [parameters]: expression T3,

FZ 230D (look before you leap)) DMETY, ZDa—7 1 Y7 AXANTIE, FFUHLPHER
2179 HNC. BURANCHITRSMT: (pre-condition) HIEZITWE T, FAFP 770 —F L XMRAYT, if
X037z K S AMDN S OHFEHITT,

< F ALy MEESHBRE T, LBYL 7 7u—F13 7 B27 @ft e 7 R @ROHSIREL 5| =
BZFTVRIBHD EF, FlZIX. if key in mapping: return mappinglkey] &\5 a— Fid,
HEDE. DAL v RPELRDHIIC mapping 7°5 key FEDERLS EEMLE T, ZOMEIX, vy
2355 EAFP 7 7u—F %25 Z & THIRTZ £,

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 PAUER) =7 YAHORTH 2 WE—HOEZZUHE LT, ZOMR,1H25V X b 2K
3. AT MRAFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £F5L. 025 255 FTOMEBE 16 EHGRGE (0x..) LAXFHN64%25 0 X P2ERL £
§o if fildA 7> 3 T, if HIBRWHA, range(256) DR TOERMIUHINE T,

x
Ja—Eu—FR3TE4T7Y 27 b, load_module() EWIHIKHDAY v REERL TOWARIFIUI R
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DERA, B—X—=I3—BRINC finder 2> HRSINE T, ML PEP 302 %, abstract base class I
DWTIX importlib.abc.Loader L TL 72X\,

Os—=)LI>yaA-5Fa 9
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 @ 721F 7z[FFEEET T,

mapping
(R EVY) EROF—HFE LY R— P LTWVT, collections.abc.Mapping #* collections.
abc.MutableMapping @ MIREEK S 7 X THESI N LAY v F2EELTWwWs ary 7+ 4
7Y 227 b TF, Bl Z1F dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T3,

meta path finder
sys.meta_path ZMKR L TH LNz finder. meta path finder 1& path entry finder L EARIZH D F
/AN 117 G

meta path finder 2552255 % XY v FIZDWTIE importlib.abc.MetaPathFinder #ZMR L T 72
é L\O

metaclass

(RRTFR) IV FTADY FATT, VIRAERIEZ. 77 A%, 77 ADFEL, HEIFADY R+ %
ED T, XX I RE, 206 3 0%5[8e LTI, 77 RA2EREEZAVET, LAY
DATY 227 MEAISIEEX GRIE: X X277 AD) F7 4L b OEERFRMEL TV E T, Python 23FRE5
BROFIHARLDARY T AR TELZRTT, FLAEDI—F—ICH->T, XX 77 RF2L4
EORVWHBDTT, LrL., —HOGHETIE. AX7IFRIWBHITTLH Y Mo EzRELET, &
LZRBEET 7k 2ou R, ALy Fe—7HERBINLED, 7927 FOERZBHL
e, YUV EFERETLIRY, 2L OGHETHHINE T,

FEANE metaclasses ZSHE L TL & W0,

XYy R
(XY v R) 7 IAREROHFTERSINEE, 2D F7ADA VAR ADEELE L THUH i
BAYY FBA VAR YZAA T 27 b 2B — 58 L LTRUMD 7 (ZDHE—51EUIEH self
CIFENET), B & RRAFENERO—-T 3SR TIEZ W,

method resolution order

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

the 2.3 release.

module
(¥ 2 —)V) Python 2 — FOMBHENMN E L TR LA TI 27 FTF, EYV2—-NEBEED
Python 73 =7 + 2 &L A EMERBL 3, Y 2 —Lid importing DILEIZ & - T Python
WA ENE T,

NVT—2 BB TLTEE N,

module spec £
a—ku—F35301fFbhi AR EEOERE SO HAIZEM TS, importlib.
machinery.ModuleSpec DA Y A XV AT,

MRO
method resolution order ZBML T EFEW,

mutable
(32—FTN) I2a—RTNRBITIcr ME, 1idQ) 2ERX D RAEEXETETEE T, 12—
A7) BBIBLTLIZE W,

”

named tuple
ZHITE RS L WS HEEE. R TABRRELTWT, 4V Fy Z AN BRI LB 2T
D7 7R TEREEOER Y S RISHEINTVWET, ZORP Y 5 IMOMRED > TW\Wa &
LHEHHET,

time.localtime() % os.stat() DR DEZZL WL D DHAAARIILHINTE X I ALTT, il
DFNE sys.float_info TI:

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

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

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

True

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

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

namespace
(FATZEM) ZBONE N 25T, ARZEMITEEL L TEEINE T, M3t 7Y 7
FD (XYY FOD) ANFIZRo7d DRI TR, RFZD O, KBRS D, 2 L THAAAD
SOMVHD ET, HETEMIIBRIOERLZIC X TEY 2R K- 155, HIZIXBEK
builtins.open ¥ os.open() WFEHIZEMTRAMNENTVWET, F/o. EDEY 2 —UH B EELE
LTWBHHRT % 2 eI & o THATZEMIE TGN & R 2348 L9, HlZE. random.seed()
X itertools.islice() ¢FHEL v, ZAFNEY 2 —)l random X itertools THEINTWVWS Z
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EDHLNTY,

namespace package
(BRTZER S =) TRy r—=Y0ary7re LTOAREMEEIN S PEP 420 TERZI L
package TTo HBIZER Sy =3B RRBA LR W e 23 TE, __init__.py 7 74 V%
Fil=72 Wiz, regqular package 138D F73,

module 2SR L TL7ZE W,

nested scope
(AR PSR- HMITERIN TV ER 2 SIRT 2AET T, BIRIE. D 2B O REEL
DR TERI N TV 255G, NHIOBEBIZSMIOBEB T OEKR 2S5 RTE%d, A A SR a—T
377 4L b TEEROZRIZINTE, ZHORAETERVOTERL TLZE WV, B =LA
F ROBAMDR 2 —FTEREFHABFEELE T, FARIC, 70—V ERZ/ES & 7a— L HET2E
MDE%FiAEZ L E T, nonlocal THMIIOZEICEZIAD 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
(F 7Tz 2 b) RIE (BIERME) L ERSNARS BN (XY F) #b02TOF— %, L <A
BTD FAZAINT FR ODFMOEIES 72D L,

package
(R T =) FTEY 2= VPLHRIH Ty r =2 B8L L OHEKD module DZ & TT, &
FIRCIE, Sy =21 __path__ BHZ#FD Python A 7Y =227 + T3,
reqular package ¥ namespace package S LUTL ZE W,

parameter

(R51%#) AT ORIET B (2 AV Y F ) DERCBWTHBART 5 R3|18H 2HHEL £, K
SR 5 D D L9

o MBERIFF—T—F: (B THIVWE F—T—F5|H b LTET I TE5MEEBELF
o TS ZIBLIRD foo R bar DL DI, T 7 4V hDIRGIEOEEHTT:

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

o (EHH: MELL->TOAGZONSGBEHEL F5., MEFEHOTIEZ BEBERDT DY
APOHTENLDHRAL / R EDEZILTERTEET, HIZIENRD posonlyl ¥ posonly?
BAEHEHTBUCED $3:

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

o F¥F—U—FRHEH ¥F—V—-RNIIoTODAEZOLNBFHERELET, ¥—V—FEHD5IH%
EETZ NI, BIZIELLTID kw_onlyl ° kw_only2 ® X 512, BEEBERDRTIEY A T
EOAERMES B EZIZHD « DR TT:
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[def func(arg, *, kw_onlyl, kw_only2): ... }

o TIERNME: (ORFIE TSR SNTEDMES BUIZ T) (EEOEKOAES 1 BH 5 2
LNBZeRIEELET, ZDXS2RFIEZ. LITD args D & 5 WRGIBHA DRI * DT 5
Y TEERETEEI:

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

o AIZERF—T—F: (f1ORGIBTRICZY SNERDOF -V — FEIBUTMZ T) EEOEED
F—U— R BNE5X5NB2 2 2BEBELET, 20 L5 iks1EE. LOBID kwargs D & 512
R DRNC #*% DT B TERTEET,

REIEUEZA TS a v e HBEDEIBDOEL HBIEETE, A7 aro3flcidT 7+ MEDIEETE
9,

w518 . FAQ @ FE5 | R5IBDENIXAITT 2?7 . inspect.Parameter 7 7 A, function 2
Ya¥, PEP 362 2L TEE W,

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

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) D3R U7z finder T3 o 52 b7z path
entry IWHBEY 2 =2 BT B HEEZH>TVWET,

RAZY ) —=T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTZE W,

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

modules on a specific path entry.

path based finder VA
7 4V b D meta path finder ® 121, T 2—ILD import path ZHRRLE T,

path-like object
(path-like 72227 b)) 77 A NS AT LNRAZRLE T, path-like & 7 =7 bid, 2% R
T str 727 MR bytes A 7Y 27 b, 720X os.PathLike R MW EZHEL ATV =
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWE A 7P =7 M os.fspath() %
MOH$ Z 2T str 7213 bytes D7 7 A VI R T LANRICEHTE £F, os.fsdecode() &
os.fsencode() X ZNEH str H B WL bytes IKRZDEMRIETSDIMHX EF, PEP 519 TE
AENFE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THEMZIRIET 2. H IV
Python OHERER Z OBERLIRIFIZOW TR T 23EHLFHTT, PEP &, #EEIZOWTOERR
Fffteg © 122 3 2 e el (HER) 218X 2 NETT,
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PEP (3. #HHSEEDIRRICh D5, a3 2 =7 4 I X B MEIREOEM & Python 1272 X5 i&aHRET
DNLEND-DDE O 722 2 2 2EMLTWES, PEP OFHEICEaI a7 NOER
FERETS >, KMERENENTZ2OBEBERHD T,

PEP 1 22 L TLZE W,

portion
PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 4 VB (zip 7 7 4 VK&
ENTWEHEDDHS) 12074 L7 MV IISHE N D,

fI&3 % (positional argument) S

I8 22 LT E W,

provisional API
(B API) 13485 4 7 5V O] BAREREED: SFHHANCERINE N D DT, 2D X 5754 ¥ X —
Tz —ANDREREHII, HETHD L INTVLIEIIARFINTOERAD, a7HFEEICL-T
B A INIUR, BAERILRETE ([ 2 =7 2 —ADHIBRETEHEENDS) PITONZET, Z
DEIBREFRFLRAITONZSDTIEDH D FHA - U API ZHAADENCIERE L 2T
T2ERZRMEPBERE L2 2ICOBATONET,

BE APT IZoWTH, BABHMDL VAR REFER LAREINTHET, MERIHILZ
AT R AR IRISR R T RETT,

ZOTREAZED, EBES A TS VIEMEERZ TS Vs — IRV LAD OB Z L,
FRREEZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package
provisional API ZZRLTLEE W,

Python 3000
Python 3.x VUV —ZX74 D=y 7 32— LT3, (Python 3 BEWRRDFER o LEHI/ESNTF
T3, ) "Py3k” x5 dHh %7,

Pythonic it

BT —RNRE Z A TErNIza— FTIER L, Python OFHZ—RINZA T 4 A 2o 72E 2

FHea— KA, #HlziE, Python ®—f7e A4 7 4 F LT for XEMF-TA T I TILDITRNTOESE

WKE-TL—=FLET, OZLDFEBICIZOMHMEAIZRVD T, Python IZEILTWZRWARD
DICBIED DY > R—=2 5 d L ERA:

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

ZAUTH L. Ehwiz Pythonic 72 A1k

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINILI TR, BB XV v R
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AD, VR BRT Py NEERILTT, PEP 3155 TEBEINTVET, My FLRLOBEERY 5
2T, BEiZIEA 727 FOLEILREICTT:

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

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D!'

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

EYV 2 AADOBEBTEDLND b, TRIEMB (fully qualified name) EFTXTOHAR Yy Fr—I % &L
2D Ry FAREE. HlZIX email. . mime.text ZEHRL F 5

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

'email.mime.text'

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

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

regular package =
M, __init__.py 7 7 ANVEELT 4 L2 MY ¥ LTD packages

namespace package BB L TL 72 E W0,

slots z
FANTDEFT T, A VARV AEEOHEBEDHONPUDERLTEE, £ VRAXVAFELHRT 2
2T, AEVZHNLES, 2T L EbNE T 7=y 7 TIP, ELLFESEFHPLIY v F—
BROT, Wk —A, BIZIZXEYDHERELREZ 7 TV —>a vy TA VAR Y ANKEICTHET
5, LWVokt FRIRE. FDLLRVDBRR T,

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

lookups use arbitrary hashable 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

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

Operations.

set comprehension
(R EWNTKELD) iterable NORTH 2 WIF—EHOERZWUH L T, ZOME» SR IEEEZIRTa Y
R MREFEEHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ T 3 ¥,
{'r', 'd'} LW XFHNDOEFEEFEMRL FF, comprehensions ZHH L TL 72X,

single dispatch
generic function D—FETEREIZ—DO5[BOBIC L DFRENE T,

slice
(RFGAR) =R =T VR O—EEELA T2 by AT74RIF BRERL [ THEZOLNE
BoFoicaary2EL e TELNE T, BHlZIX. variable_name[1:3:5] T3, AN ((RZF)
B slice A7V =7 b EWEHTHHL TV E T,

special method
Rk A Y v ) & 2 BNRE OBIE. B XA Z F % 72912 Python 7 HHEEICIFUH 5 X
Yy Fo ZOEEDXY v Fid, XYy FEORHIERKRZRIIT VX =237 2 0083200 TWET, Kk
XY v FIZDWTIX specialnames T XN TWE T,

statement
(X) XFEAAL =k (Aa=FD” 7u v 7”) CARARBRERTT, XXX 2F—V—FroMIIN5
HDDEHLNTT, %BHEITIE if. while. for BHH 3,

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

types. See also type hints and the typing module.

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

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

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

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

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

(THFRANI7A4N) str AT 27 VeFiAEZXTES file object TT, LIFLIEX, 7FA M7 74
FEBIZAL MEAIOF =X A ) =27 72 AL, TFRAMIYO=F 1 25 ZHBITV
£33, 7T¥A M7 74 LDHE, sys.stdin, sys.stdout, io.Stringl0 f Y AX VAR EE T F X
FE—=F ('r' or 'w') THWAT 74 LT,

bytes-like 7T Tk BHAEETEDZ T 7ANFT T2 FiIZOVWTE, NA1FUT7AIL 5
LTS W,

triple-quoted string

(ZEHZ 4+ — bXFH) 3008 L1227 +— Fids (7)) 27 KA b7 4 — () THENCFEY], @
WD (—H) 74— PXFINHRTERITE 2 XFINGEVED D FEAD, EOr0HHBTHAT
T 1O 200HKE LY +— FilBEI RS —FHLICELS B TEET L, ki (\) &
OB THDEEATICE D E 2D TEZDT, FFaX T — a YT EE S RHCRRICHER]
T3

type
(#]) Python 7 7Y =27 FOREA TV 2 7 MDD ISR DI RDET, HOLWEAFTI T b
WHZR>TWET, 27927 FOBIX __class__ JEMET7 72X L7z, type(obj) THUEFL
D kLT,
type alias
(B4 V7 R) Bojlfc, Bz IcRA L TERL £9
MY 7R3 BEeY b 2HMLT 20ICEHTT, HlZE:
def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass
CHUFRD LI EDFHART S TEEXT:
Color = tuplel[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass
WEEDFADIH % typing £ PEP 484 ZZML T2\,
type hint

(Ble b)) 28 7 7 ZAEME BRBD R X =22 B EOHIGF SN TUEIEE T 5 annotation TT,

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

They can also aid IDEs with code completion and refactoring.

IR —NLVEH 7R EWE BET m—AFEHTREVWIODOE L ¥ X typing.
get_type_hints() THETZ %73,
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HEREDFADIH %5 typing & PEP 484 ZZH L TLZ& W,

>

universal newlines
FAPAMY - LDBRIED—DOT, UFOTARTEITREEML £ 5 Unix OITRHE \n'\
Windows OHIE '\r\n'. H\ Macintosh OFE '\r's FIFAEICOVWTFHFLIZ PEP 278 &
PEP 3116 ., X5IZ bytes.splitlines() 3L T X W,

variable annotation
(BT /) T7—=>ay) E-DH 25037 7 ZABMED annotation .

ZRD B NF 7 7 AREICERZ N 72 & 21, RAHTRERTT:

class C:
field: 'annotation'

BT T—aidBEEZEER 0D ET: FlXIE. ZOZEE int DEEZIRS Z &

zPIfF I TVET:

[count: int = 0

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,
FEHDIH B function annotation, PEP 484 , PEP 526 #ZMR LT & W, /2, 7./ 7—

HERED
TarvEHMEATARINST 75 4+ A LT annotations-howto S L TL X W,

virtual environment
(IARTEES) WA YT D Bl X N7 FATEECF. ZAUCE D Python 2—H &7 71U & —3 = VIZIF
CY AT L ETEWTWSMO Python 7 7V 7 — a YOBEENCTHT 5 Z 272 < Python Xy

T—=IDA VANV EEFEITIZENTEET,

venv 2SR L TL 72X W,
virtual machine
(R~ V) BRIV 7 bV 2 7AW ERINTZa VB2 —&, Python ORI~ Vi, A b
a—RarvsAL oML N FO—FK 2ETLET,

Zen of Python
(Python ®1&D) Python #HfELFIH T2 LTOEZ 725, Python OFETREIE EF¥E% VA MC
L72bDTT, Mi7re > 7 MT 7import this” €358 ZDVRXMEHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

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

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

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

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

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

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python IZB3 2 HIKNMELZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EI&BIck b E L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —REDOVTETRICEEDTHD X,

JJy—2 N—2 ii);=33 ¥R GPL Hi%
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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AR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

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

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.12.6

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.6 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.12.6 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.6 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.12.6.

4. PSF is making Python 3.12.6 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.12.6 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.6
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.6, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

third party.

8. By copying, installing or otherwise using Python 3.12.6, 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.
(RDOR=V1Fil)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

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

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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
(RDR—=V ki)
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PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.6 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

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

verbatim comments from the original code:

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

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

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

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written
(RDR=V ki)
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permission.

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

Any feedback is very welcome.

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

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

C32 VYT7wvhk

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

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

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

(RDR=V 1K)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

(RDR—=V1Hi <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

Author: Skip Montanaro

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
(RDR=12Hi)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — ROV TDROEHNEEATOET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

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

C.3.10 SipHash24

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

algorithm. It contains the following note:

<MIT License>

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

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

furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod & dtoa

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

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

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

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

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

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

documentation for such software.

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

E I S S L I

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

C.3.12 OpenSSL

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

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

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

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

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

the copyright owner that is granting the License.

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

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

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

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,
(RDOR=V ki)
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and conversions to other media types.

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

(an example is provided in the Appendix below) .

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

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a

cross—-claim or counterclaim in a lawsuit) alleging that the Work

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

as of the date such litigation is filed.

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

meet the following conditionms:

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

Derivative Works a copy of this License; and

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

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

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.

Notwithstanding the above, nothing herein shall supersede or modify

(RDOR=VIFiL)
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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

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

risks associated with Your exercise of permissions under this License.

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

has been advised of the possibility of such damages.

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

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

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

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

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

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDOR=V1Fil)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

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

system is too old to be used for the build:

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

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

arising from the use of this software.

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

freely, subject to the following restrictionms:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ aF— 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOETF 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
(RDOR=V1FiL)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

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

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

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR=V 1K)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

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

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

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

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

https://sourceforge.net/

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

Users may copy or modify this source code without charge.

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

TRADE PRACTICE.

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

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

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

WARE OR ANY PART THEREOF.

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

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

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

C.3.20 asyncio

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

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

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

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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