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TWO

BEARBGENT

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

pip ¥ FOREHEIC DWW TDF L WIER L VU VY — Z1E Python Packaging User Guide 12® D 3,

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 3.13.0rc2

Python Packaging User Guide: Installing Python Distribution Packages

6 82 & BANREVNS


https://packaging.python.org/installing/
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59 nEVvng...?

BTRE &< H2FEANDHHEZEED LEEEANDY ¥ 7 TT,
3.1 ... pip%Z 3.4 &DFION—3>®D Python TA1VXR=ILT3
IciE?

pip 7% Python 2B 2 Did 3.4 AT, £OLLHTD N— 3 > Tld, "Python Packaging User Guide”
DRI L72h3 > T pip BEZ A YA M=V T 2REDNDH D £5,

2E

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... Ny T—CZREDI—THDHICA VA —IILTBICIE?

python -m pip install IZ ——user # 7> a Y ZMIFTLZEI WV, v F—JWEFTRATLDITRTDIL—
PHIZTERL BEOZ—FHDOAIA YA L=V ENET,

3.3 ... BIEEMEERAD Python Xy —S%A VA R=ILTBICIE?

BEARAMETE A D Python Ry 7 =Y DEZ L BANAL FVEY 2 — VIEHEIKFLTE D, HAED L 25 pip
REHEE ST VA P —AT 5L RASTED D €A, BATIE pip 2T YA b—ALES Y
T2EDS. HOTE ZAVTA YA F—AF21E55, £ OBAMETL x5,
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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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FL<HBM1TAF—ILICET 5 FHE

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

Linux ¥ A7 AT, Python ®4 ¥ X +— /WFHAKNCIE linux 74 A PV Ea—Ya yO—FHIZEENT
WET, 2D Python £ Y2 b —AADA YA b =)L, AT LT 5 root MERMBMNET, £7=., pip
WEoTHHRFENTWEHDLIZRERZAY K-V M7y T L —=FFTBEILT, YRAT LDy r—=
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
LICBR 0 LOLERA

L REA wheel 7 7 A LIRS AFH KW scientific software £ ¥ A b —ILIZBITF 50 { D DRTED,
O—A ML RT3 2 { DA FVIREZE 287k 200 LA EHA,
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mE

>>> -
Fi% (interactive) ¥ = WIZBF 5T 7 4V b® Python 7a > 7 b TF, 4 ¥ X =71 X —TxfEEM
TSN a—-FlIcE<RoNE T,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XM AU, AR AR =ESIER) oWl Fal—x -k, a—-FEANT
BRICFRRENB T 7 4L b D Python 70> 7+ T3,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK Y 7 21F duck-typing 25T T 2 d DT, hasattr() REDHDT 7 =v
7 TENBHFTH - 72 W Wb I1cid 2 (1213 magic methods DIFH) JHICA ¥ X —T = — A% ER
THHEZRMEL 3, ABC IXMEAE (virtual) 3727 9 RZEALE T, ZHhEHEZ 7 206/ EKL
FHAD, ZNTD isinstance() X issubclass() IR ENFET; abc T 2 —ILD FF 2 X
YR ESHBLTLZE W, Python 1k, £ OflARAA ABC BRI TVWE T, DRI,
(collections.abc EY 2 —/LTC) 7 — X, (numbers £ 2 —/LTC) . (io EY2—1LT) A b
U —2A, (importlib.abc EY a2 —/T) A Y KR—F 7 74 VX /P B =X =TT, abc EL 2 —/L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RVEICEFRT 2 7L T3, ElickD
type hint & LTHEDLATVET,

O—ANEBOT ) 7— a VFETRICE T 7R ATEERAN, 70— VER, 7528, B
BO7 /) 7—ary3FNFNEY 2a—)b, 75 A, D __annotations__ FREMICHIF IR T
WET,

FEBREDRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, ¥, T/ T7=2avENHTERA NS 27T 4 A LT annotations-howto SR L T <
7EE W,
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5% (argument)
(518 BRI, B (£ XAV R) KETHETT, BBk 2@EdH D 3

o F—T—F5|H: BT L oBICT I BORNCEHF23 oW/ D (Bl name=) K. ** IZHl)
TiFEOROfEE LTHEINLIE HIZIE. RD complex() DIFUFHILTIE, 3 & 5 2% —

7 — 5T
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 51})

o IBSIE: ¥— U — FEIELIANDFIHL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XM AHEAESIE
T

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

FHIRFBIRDOEFIC B THEIT EDr — A AZBICHID 4 TohE g, DL T2TSHANTOV
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFHERTLDIZHL0 M5 Z el
Kxd, sHiE B e — A NVERICEH D 4 ToRE T,

RE15 . FAQ @ E518EEHE I DENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager
(EEHa > 7% A b~ —Y v) __aenter__() & __aexit__() XY v FEEHT S I LT async
with XNOREZEM T 247022 T, PEP 492 TEAXINLE L7,

asynchronous generator
(FEFEAY = 1 L — &) asynchronous generator iterator iR 3 BIET T, async def TEFRI N1z
N—F VBB TOE T2, yield REFFORTERD £3, yield i async for /L— 7T
TE2MHEDU R ZERT 2DIHHEINET,

BHIZIFAY = 3 L — ZBBZHEL £, XRICE > TR IERABS RL—21TL—% 2875
GERH D T, BREINTERIH S THRWES, BRLO DI BiEE2EA L £9,

JEFIAY = % L — ZBEUTIE, async for X° async with X2 THL await RDDHZ I 2D
D i‘—é—.o

asynchronous generator iterator

GERIY = 2L —& 4 7L — &) asynchronous generator B THERENE LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& TMIXN 3 & awaitable 7 = 7
FEIRLES, ZOD awaitable 7Y =27 MI, KD yield RETIEFAY = 1 L — XEBOARNEKE
FEITLET,

% yield TIX—FANCLEZHK L. ZDHBOFEITIRE (B =W VEBPREF D try X2ET) &
FEELET, RS I RL—R1TL—42 2 __anext__() TRIN=MD awaitable THRERICH
B3 2. ZOFEERFSEIINE T, PEP 492 8X U PEP 525 2B LT 230,

12 {15} A = FGE
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRERIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGER#MIA4 7L —%&) __aiter__() & __anext__ () XY v RZ2REL LA TP 27 +T
9, __anext__(O & awaitable & 7Y £ 7 P RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFRMA 7L —&FD __anext__() XYV v FHIK
§ awaitable ZfER L £ 3, PEP 492 THAXNhF LT,

B
(B A7 =7 McBEMT O, Py FREARCE > THAITTEESRBINAETT, flzid
T2k o DEN 0 BEFRoTWEE, ZOEMIX 0.0 TEREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z e TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR ENEFAILTVWEIEEIITAET. ZOX52EHIERY
FREATET7 7 RATET, RODIC getattr() 2o TWMEILENH D £73,

awaitable
(fFt%PTEE) avait R THAT 2 2Bk E2 A 72 =2 S TI . coroutine >, __await__() XV v
FR®H2F 7Y 227 FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#F. Guido van Rossum O
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP T I b DHARABIUVEZRAANTES J7MILATox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *° gzip.GzipFile. DA Y A X Y XA TY,

Str A7V 2V FDBAEENTEL 7 7 A LF T I 27 MIOWTIR, teat file BBIRLTL X 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 Z%K— b LTWT, C SFEOEKT EHiRLE Ny 77y —%24Mtalgektr 7o 27 b,
bytes, bytearray, array.array ®. %< O—#&HJ7% memoryview * 7Y =7 M ZTHICY D X
3, bytes-like 77 =2 ME, T—XTEME. NAF VT 7 A ANDRE, Vv MeEHLLEERER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2EETL2LEDRDD T, ZOREDOFFa Xy PTIEEL 75

13
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HE ZATREIR bytes-like A 727 M IZEKRLTWVWET, ZEAGERANY 77 =47V =7 M3,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOEROIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERHO bytes-like £ 7Y =27 b)) ZRELE T, ZHUF
bytes & bytes D memoryview A 7P MOEENET,

bytecode

callable

("4 Fa—F) Python ®Y —2a— Ri& Python 7125 A® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V Fryadh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA=F2H N, ba— FANOHED
2V RAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & DN b a— Fixt
Ib3 B HMEE L EITS 5 REY> Y TEET 28 VWA ET, BEARAFELE LT, N4 ba— FIZER
% Python {RAE~> Y BITHIET 2 Z &%, Python VU —XBTHEETH 2 Z 3 TWE
Ao

N ba—Foma—EiZ dis EY2a— L I ET,

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__Q method is also a callable.

callback

32

(F=N 7)) FERDD BIFRTETIN D 7DITHIEE LTRSS B

(ZIR) 2=V —ERA T VT 572007 L —+TF, 77 AERIEH., 2D 7
ADA VAR ALDEEET ARV Y ROEREEAE T,

class variable

(75 2AZH) 77 A LICERSN, Z7FALRLT (DFD, 753ADA VAR YA ETIERLI) &
HXh3ZeZHME LTWREKTT,

complex number

(HZH) LHLNTOREBREZIRELZDDT, IXNTORIIER L EHOME LTRINET,
RS BEEANL (-1 OFEHR) CFEHEHT D 0T, —ICEETIE i e Ehh, T%TIE j v &
HIEd, Python I3EFLITHAAATHIEL, BEDKIL 2> TVWET, BHEREIC j 20
THEEF T, Hlz1X 3+1j TY, math Y 2 — L OERBIREFA T 2121E. cmath 20 E T, #
FROMHIE 2D GBERBFOAET T, REEZE UL IZEMEEVRIEHLTLE- T
Wt lixd,

context manager

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

14
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context variable
(A THFRAMER) aVTF A MKFL TRRBELZFROLR, ZhUd. H2EBDELE L2 DFAT
ALy FTEED{LIAL Yy FEB—=ANLZA L =B TVWET, LrLary7FAPERTE 12
DEFTAL Y FIZWLKDO0Da Yy TF A MEH VG ar7F 2 PE-D T RIS 2 IEF L 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEIC CE 5t £721% Fortran 8 THRGAEIIC. 2Dy 7 7 58K LT
W3 EHBREET, TaXmnNy 7 713 C @i TH D Fortran @ TT, —RKITOEF|TIE, ZDE
AN T XY LTHHET 2 X5 REHES N, BRFERLaLOHMEVEI T JEF T E ST, 2X
LD C-HfZEATlE, XEY 7 FLREICERZ K S BRICEBREORZFOBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRANCEN & £ 7,

Jl—F>
(Aan—=F) ar—Fr@3 I I7N—F LD ~RNZEXTT, 70 —F IT@RD SN
POAD. Blokd s S oHE T, aL—F U ICFZ L OfkL RHISE»H A, 1D, BT
B2IEMTEET, 2L —F X async def XTEETEET, PEP 492 2B L TLZ& W0,

coroutine function
(an—5FYBE) coroutine 7Y =7 b RIRERFTELTT, a1—F VBEIRIL async def W THEIEX
., await. async for. BL U async with ¥F—T—FZ2HOZLHKET, Zhsld PEP 492
THEASNE L%,

CPython
python.org THIAF XN TW3, Python ’r 75 I v 7/ SiEOEMERN L EETT, "CPython” 2\ 5
BZEIX, ZDR™E%E Jython % IronPython ¥\ o 72D EE ¥ XFI$ 2 RENH ZHEICHH SR
S

decorator
(Fav—%) o TR TR T, @, ewrapper WX THBZLIH L L CHEASNES, 7aL—
2 O—f&E 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI YRy VRS aH—TF, XD 2 OOEBERIIEHRNCFE L DD TT:

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

@staticmethod
def f(arg):

FCHBERD 2 ZRCBFIELETH. DEDEDLDNERA, 7L —RIZOWTHLIE, BIBER B
FL I7IREE DFFXFa XY bEBRLTLIIZE N,

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

15
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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.

FTRIZVTEDAY v FIZB L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
XV,

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
(FEENEKRELD) iterable NORTH 2 WE—EHOERZUH L T, ZORRD? 52 SHEZIR S 2 %
7 N EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM B EEE R L £ 3, comprehensions 2SR L TL 72X W,

dictionary view
(f¥#H L 2—) dict.keys(). dict.values(). dict.items() 29RT A7V =7 +TT, FHHEDIEH
DERZE 2 —Z2RMELET, bbb, HENLEINL b2 — B ZhERMLET, HEL 21—
ZERAINCTERR Y A MICT 2121E list (dictview) R L TL 22X W, dict-views S L TL
72E 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 )
2TV MHPELVA VR =T 2 —R%FoTWADPERETZDICA TV 27 FORE RN
0275 IVIARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDIIICHRAT. 7TEADESZIBITE, ZRRETEATH2,)) A v E—Tx—2X
PRIDEHRTZLT. EFLFHFAvEna—FiE, BVE—T7 4 v 7 REE2HF LIS
MLELXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z72L. Xy
IRAVY TR MREEV SR THETA2ZdTEET, ) 2ofb b, MAIMIC hasattr O
ER FAFP 7uZ2 27 %HMELET,

EAFP
MR Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥—7 4 — Dk
Al OWETF, Z@ Python TIELfEbhTwda—74 Y FTAXAALTIE, BEEENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTFRIETS
=T 4 YT RARANMZIE try XB XU except X7 EADLZDHRETT, ZOT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AXA L MIBIRSDTT,

expression

(R) AroEriHiizhzd, —FrFH DML (a piece of syntax) TF, Wz 22, XV 7
Zov, 4 BT 7R, HEFPEEMUCH LAY, HERTROEROEARELRTT, thoZ<
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DEFELEWV, Python TEREFEOETOMKERINE VI DI TIEHD ¥ A, while D K S IZ,
ReLTUHERA R X dHDFT, RABATIEIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TEPNZEY 2 —/L T, Python ® C API ZFIfH LT Python 27
Ra—F—a—-FeRhEDHLET,

£ R B MRSV SCFAN Y T T UE Vostring” EFRIEA. ZAUE 74— v FIEAFESIY
T I OREFEEDOELI TS, PEP 498 3L TL X\,

file object

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

or streams.

T7ANF T2 MFEBRE SEE DT A0 N1FU—=T71)L. Ny T77E0/ NA
F=T7A4)l, LT TFALT 7ML TT, A VR =724 AF i0o EY 22—V TEHEINTL
ET, 77 ANATI 27 b EIEIIEER R AL open() BIEEMES Z ¥ T,

file-like object

file object ¥ [FAIFETT,

filesystem encoding and error handler

finder

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

encode Unicode to the operating system.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 FPUTRERTa—FEN3Zehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TINABRIAE SN D - 2 5HE
1. API B2 UnicodeError ZEH T2 H b 3,

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

used to get the filesystem encoding and error handler.

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

PyConfig.

See also the locale encoding.

(774 R) A VR=PEINTVDEI 2—VD loader DEREFITTE24 727 bTT,

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

finders for use with sys.path_hooks.

See importsystem and importlib for much more detail.
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floor division
(U D& CRRE) =T WEBRIC D 15 T2 BEERRE, YD TREEE I // T3, HlRIE 11
/] 40F 227D TR IENFMNCFENIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
& -2.75 Z INEWAIC A S GRIFE: BOERARANDADZITS) DT -3 127425 Z L IHERELTK
72¥W, PEP 238 2L T EX W,

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

3
(BE%) PR LENCEZ RS —# oD Z e T3, BRICIZ 0 U Lo 318 23 2 e hHikET,
FEDRITRHI T Bz RS2 Z e ik E 5, R5IE. AV v R, function ZBL T X W,

function annotation
(BT /7 7—>ay) D T X=X PR DED annotation TF,

B/ 7—>avid, @HREEY F okdifibhxd: flZAE ZoBKE 2 520 int Bo5]
Beis e i E . £ int MORDEERO L HffSh T E T,

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

return a + b

BT /) 7 —3 a v OXEER function O CHRIHINATVWE T,

FERED AN B % variable annotation, PEP 484, ZZMIL T & W, F2. 7/ 57— a V& F
AT B3RA 75275 4 2% LT annotations-howto SR L TL 7Z X\,

future
from __future__ import <feature> ¥\ 3 future X &, 2 > 84 F —IZFKD Python VU —X
THEHE L R AR EREFH L THREDEY 2 —A2a Y 4 LT3 X545~ LEF, _ future _
EY 22—V TIX, feature DEH I BHE FFa XY MELTWES, ZODEI2a—L% 4 Y KR—IL,
T OERETHET 2 Z ¥ T, FEEDSRINCSHEISEMENZDEVO2R, WOF T 4L MR 25
(R723 o) ZRZZENTEET:

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

garbage collection
(IR=yavryay) ZhDBEEDNS 2 DRV EY ZFRT 20 TY, Python i, ZiAH
b, ERZEEZBHLBEEEST 2ERARN-—VaL 7 X effioTHAR—YaLryarzffunik
T IR=IVAL 7 XF gc EY 2a— N2l THRIETEET,

JIrl—2&
(¥ =2 L —2&) generator iterator ZiRTBI TS, @H OB TNE T, yield RZHHFORT
Hizh £75, yield i, for L —FTHHATEL D, next() B THEEZ 1 2T OWMO LD TE
. fEDW Q24 2 DI FH X E T,
18 18 A & B
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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,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
After building Python with this option, code must be run with -X gil 0 or after set-

ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
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multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc

hashable

IDLE

(Ny¥ar—=Z pyc 77 A) IESWRHGIT 27012, MIGT DY —R 7 7 4 VOBRAKEHRZT
BNy Y2 fl2EHT 2N, Fa—FDF vy v a7 740 T, pycinvalidation ZZHE L TK
7ZEW,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a

__hash__() method), and can be compared to other objects (it needs an __eq__() method).

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

Ny AR ATI 27 PEHEDF —REEDOA AN L TR 5, HECEEGD T — X MG
BHNETA Y 2 iz > Tn 2256 TY,

Python O A I 2 =X TV RHABABLA TSI 27 NI IZEAEBAY Y2 A[RETT, (VR FHED
E97) Ia—RITNKRAYTFENY T aRARETT, (ZINR frozenset DL I7R) 4 I2—&7
NRaAYTHE BRPNY Y aFRETH L L EDANY Y aA[RETT, I—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEFT 74V M TAY Y af[ETT, TAHEET (HEZRVT)
HEBFERIGIEFMTH D, Ny > 21X id) XDELNET,

Python OFtABFIRE (Integrated DeveLopment Environment) & M#E B (Learning Environ-
ment) T3, idle & Python OFERREMICFRIME N TV ERNLRBREOZ T 4 X2 4 2T
RBRE TS,

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

(AI2—37N) BEDEERR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHVET, ZOoDATI 27 MIMEZEZLNER A, FOEZEREESE
BEICIE. Wil oA TV 27 PR LRI RD FEA, A I2a—XTARA TP =7 M, BEE
DAy ¥ 2 @R L 72 RN TEHBEREEZRZLET, HEDOF—2ZOHITT,

import path

path based finder % import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DORETH, 37 v 5 —IDFEFH Yy I —ID __path__
B S bR ET,

importing H

importer

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

Ja—EERLTR—=FTELF TP b, finder & loader DEBLSLTHHBF T2 b,
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interactive

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

interactive mode, see tut-interac.

interpreted

Python (34 > X 7V XKD ZFETH D, a2 4 FZ5BOMBUNE L £, (N4 ba—Far
A IDBB 57D, ZOXFNIEHKTTD, ) STTOA VX TYVXZELIE, Y—Ra—FD7 74
N, ETEMSARERRICL T FETIEI2 e Vo BER LIS, BHEFETTEZIL2EKRLE
T ATV XBROFFHEIEE., a4 FIEROFFELD I/ TNy 7O A 7 VTN D
DD, T T ADFETIEF—BITENT T, WEEH HSIL TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, EY 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BRBERNCBS 2. File 7 = —XWCAD X3, 2O
72— F AR=UAL IR 2EBEFIHELEST, ZRIREDI-—F—EHRDFTRAIFI 7R —-%
weakref 2 — Ny INIEPHINZZBHDET, v v b REU Y7 2 —XFZETEINEa—F
. ZNPKET BV Y — AR T TIHERE LRV (KL DB 2RI T4 75 ) —FY 2 — /L% warning 1
HTT) 72Dk & 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITVHET LI TT,

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__Q

method that implements sequence semantics.

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

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

F—RXDHNERHTZA T2 T, A TL—KD __next__ () XV vy FEEDIRLFFECHT
(E7FHAAHBEE next ) WCET) &, MNWLOHOERZ—DFTORLET, T—X0RRB L,
R DT StopIteration FIAf XML E T, ZORET, A 7L —2A Tz MIRETBY, %
L __next__ () RMIEFEATS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
EATY =27 PARZIET __iter__O) XYy F2FEELLTFNUILLLVWDT, 4 7L —XEMoD
iterable ZZM T 21 AL OB THHTE R T, 3o & D & LABINBZERORKEZITS 5%
A—=FTF, list D&kS5K) ary7F4A7Y =227 M BEZ iter) BEUCA 7Y =7 MITEL L
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D for —THNTHES 7202, FilREHDOA T L —2E2ERLET, INEATL—XTITES
5232, BHiEDA TL—ya Y THERBADORELCA TL—ZA T 27 P EHEMIGRT /2D, ZZDa
VTFDEIIIRH-oTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF##: CPython does not consistently apply the requirement that an iterator
define __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

list

(F—B%) *—BEL D20 IIREREYIZ. V- MRIEFLE D7D DOEZR SO LATREA 7
Yz b (callable) TF, HlZIX. locale.strxfrm() #F—BECHEZIF, vr— U KEFDOY — 1+ D
HEIZDo oY — b F—%IRLFT,

Python %< OV — g F —BEZITIR D BEZOWM SIES 7L — b E2EHE L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BBEEZHEETOLD22HD £3, Bl str.lower() XY v RERXF/NLFxRXHAIL
WY — 275X B LTS 2Bk E T, HSWE lambda r: (r[0], r[2]) O &K
5 7% lambda 26 F —PBIREIES Z LN TE £9, £72. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X V57X 03H D E£35, F—HK
DIED 2 NG DHE Sorting HOW TO ZZHL TL &0,

argument S
518 2L TLZZW,

(7 LK) EHLDA VT4 VBT, OO Iz 2 ICiHiixhs 120 X 2E5AFT, 724
R ZME S MC1X lambda [parameters]: expression T3,

FZ 2130 DL (look before you leap)) OIETS, ZDaA—7 4 Y7 AXANVTIE, FFOH LR
ZAT O AN, BRENCHTIESRHE (pre-condition) ¥IEZITWE S, FAFP 77 u—F L 0RKT, if
X3z B AMDN D DRI T,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @Ry ” RX” BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX. if key in mapping: return mappinglkey] & W5 a— Fid,
HIEDK. DAL v ROBERLZRDHIIC mapping 725 key FEDRL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ %7,

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

(VA MAEER) =7 Y AHDETH W —EOEBLZUIHL T, ZOMR2S42 Y X b &R
3. AT MRFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
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== 0] F2L, 055 255 ECOMECE 16 R (0x.) LEXFH»5K2 ) 2 b RERL
T, if HildA 7> a3 T, if HiB L WA, range(256) DR TOERMSUH SN E T,

loader £
Va0 —FF3457Y 7 b, load_module() LWHZH DX Y v FEERL TWARITIUIKR
DEVA, B—X—=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader S L T 72X\,

as—-)LI>ya-5Fa4>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 D < 7213 7=[FAFKFETI,

mapping
(v YY) EEOF—HKEZY K- LTWVT, collections.abc.Mapping 5* collections.
abc.MutableMapping ® HIREK 7 7 X THEINLAY vy FERELTWEary T+ 4
7227 b TF, Bl 21X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 1117

meta path finder 23525 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #SHR L T 72
S\,

metaclass

(RRTFR) VFTADT FATY, VIAERIEF. 77 R4, 77 RADOFEFEr, BRI SADV A M %
EDET, XXIZTRIE, #ho 30518 LTRIIMD, 727 AREZ2ELEZEVET, LAY
DATY 227 MEAISIEE GRIE: X X277 AD) 77 4L OEERFRMLL TV E T, Python 2RE5
BROFGHAARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGBETIE. XX 77 RFENITZLH Y MRAGEERELET, &
LZRBBYE T 7 2on R, ALy Re—THERBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEIhES,

FEANE metaclasses 2SR L TL &\,

XYy R
(XY v R) 7 IARERDOHFTERSINTEL, 2D F7ADA Y AR ADEEE L THUH iz
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B AV Y RBA YRR ZAA TV 27 b2H— 58 & LTRZITMD 25 (ZOH—5IRULET self
ERHINE T ), B & RAFSNERO-T ZRL TV,

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

the 2.3 release.

module
(¥ 2—JL) Python 2 — FOMBHEM L LTE AL ATI 27 PTT, EV 2 - NVIFEED
Python 4 7Y =7 F 2 E8L4IEMERE 3, €Y 2 —UiX importing DILEIZ X - T Python
WCHHAAENE T,

NVT—2 ZBRLTLIEE N,

module spec £
Va—rEZu—F330fHbhi A R—- EHEOEREL ZLLATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y X TF,

MRO
method resolution order ZBML TL FEEW,

mutable
(32—KT7N) 32a—RITARATV 7 ME, idQO) 2EZ 3 e REELEFETEET, 1S a2—
A7) BBRLTLIEZE W,

”

named tuple
ZEIFE R L7 LW HEER, R TAEREKLTWT, 4 Y F v Z AN ERICHLBNEZM - T
D7 7R TERLEOER T FRARIEHEINTVET, ZORRY 7 2MOMEED K-> TWVW53 2
EbHHET,

time.localtime() % os.stat() DRDEZEL WV OPDHAAARILHIMNE X I NLTT, b
DFNE sys.float_info T

>>> 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

(HHIZER) ZBOENS N 25T, LRiZEMERFE e L TEESINF T, BRI A 7o =2
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FD (XYY FOD) ANFIZHR-o7b DT TR, RFRS O, KENZ D, Z2 L THAAALD
bOVDH Y FF, ARIEMIIARTOERELC I LICX o TEY 2 — MRS R— 155, Hl 2 IZBIE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZELE
LTWR2IART 2 Z 80k o THARMZERIZATZE L RTEEZE L E T, flXIE. random.seed()
X itertools.islice() &L &, ZNZFNEY 22—/l random R itertools THEIN TS Z
LS TE,

namespace package
(BRIZE Ay =) TRy r—=Y0ary7re LTOAREMEIN S PEP 420 TERI N
package TT o HBIZERM Sy =3B RRBELFHF LW e 23 TE, __init__.py 7 74l %
R7zlnwi=, reqular package ¥ 1XEi D F3,

module SR L TLEE W,

nested scope
(AR PSR T=T) IMUTERSN TV E LR SR T SAET T, BRI, D 2 BEEDIDBEI%
DR TERINTVWEHE. WOBBIZNMIOBEBTOZE 22 RTEET, A A PSR a—
377 4V b TRERDOBRIEZTINTE, ZHORANRTERVDOTERLTLEZS W, B— VAR
F. ROBAMDR 2 —FTERZFHABFEEZLE T, FARIC, Z7a— 2 VERZ/ES & 7a— L HET2E
MDE%FiAEZ L E T, nonlocal THMIIOZEICEZIADE T,

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

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

object
(A7 =7 b)) RE (BESLHE) LERINLRLZFE N (XYY F) 228 TDT—%, LI
ETD FAEZAINT TR DFBORK T 72D ¥,

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

a known set of local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) ¥ TEY 2 - VLHRNCY 7y r =2 8L L DHEKD module DZ T, &
FIRTICIE, Sy 7 —20& __path__ JEMEZFD Python #7922 T,

reqular package ¥ namespace package SRR L TL FEE W,

parameter
(K5 1%) AR OFEART BEE (2 XAV Y F ) OERICBVWTHEBRZT 2 518 2HEEL £, K
IS D D 3

o fIBFRLIFF—T—F: i THIVWE F—T—F3H L LTEIT I TEL5I82IEELE
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To 2RI ZIELLRD foo R° bar DX S, 77 40 b DREIBOMEIETT:

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

MEEH: MBI TOAGZONZ5IBEIEEL T, MEEHOGIEE BEBEROT BV
AFDHTENLDHRAIZ / ZEBDBZ I TERTEZET, BIRIXTED posonlyl ¥ posonly?
BAEEHTIBUCRD 3

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

F—U—FER F—V-FRE-oTOAEZXLNZ5IKEEELET, F—V— NEHDFIHE
EZRTE BN, BIZIELITO kw_onlyl % kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES I BE TR x D% TT:

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

o TAIERNME: (ORFIE TSR SN TEDOMES BUIZ T) (EEOEK OB B A5 2
BNBZZERIEELET. ZOXIRIREIEIE. LITD args @ X 5 IRGIEA DRI * 2DF 3
CCTERTEET:

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

AERF—T7—F: (ORGBTBECZI ONTAERDOF— 7 — F5lEuCiZ ) RO D
F—U—FEIBMPEGZ6NB I RIEELET. 20X RK5IEE. EOBID kwargs D & 512
BB DRNS ** D175 L TERTEET,

REIENEZA T2 a v e HBEDSIBDOEL HBIFETE, A7 aroi[icidF 7+ MEDIEETE
%9,

RE1% . FAQ @ E5[E e IRKGI1BDENZIMTI 2?7 . inspect.Parameter 7 7 &, function 2
Yayv, PEP 362 2ZRLTZ3W,

path entry
path based finder 73 import %€ 2 — BT import path ED 1 DDBFITI,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 2SR U7z finder T3 o 52 BTz path
entry WHBEI 22— 2 BT B HEEH>TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder %
LTI,

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

modules on a specific path entry.

path based finder
7 # )Vt D meta path finder @ 1 D&, €Y 2—LD import path KL T,

Ny
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path-like object

(path-like #7227 V) 77 A NVT AT LRAZRLET, path-like 72 =7 Md, A% R
T str A7V 27 bR bytes 7V 27 b, ¥£713 os.PathLike R b a L zFHEL AT
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWEF 7P =7 M os.fspath() %
MEOH T Z 2T str $721% bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str HDWVWIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENFE L%,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRIET 2. H WV
Python OHFERER Z OBERLIRIFIZOW TR T 23 LFHFTT, PEP &, HEEIZOWTOMERR
Bk L 1R R 3 2 REDamill (BER) ZIRR 2 NETT,
PEP 1%, HHEREDRRBICH 22, 33 2 =7 4 I X 2 MEIBEDEME Python 1272 X415 B%FHRE
DOXENDD DR EAOEHL 722 2t 2ERILTWE T, PEP OFHIZaIa =74 NOEE
FElziT5> 2, RNERZNFNTLZLOBEBELHD £3,
PEP 1 ZZR LT E&E W,

portion
PEP 420 TEF XN TW5, namespace package IZJBT 5. HED 7 7 4 VB (zip 7 7 4 VK&
ENTWEHEDDH2) 1 D2DT 4 L7 MV IIEHE N D,

fI&3 % (positional argument) S

I8 ZZML T ZE W,

provisional API

(E7E APY) #2154 75V 0% EHEMEREED SEHHNCERA N2 DTS, 2D LI RA VX —
T2 —ANDOKERLZHII, TETHZLINTVAMEHHEINTWERAL, a7HREFICE-T
B A INIUE, BAERILRETE ([ 2 —T7 2 —RDHIRETEHEENDS) BITONZET, Z
D ESBEFRIOLRAIITONE B DTIED D FHA - ZHUE API ZHHAALENCIERE  ShTw
T2ERBRMEPBZER L2 2ICOATONET,

PE APT IZoWTH, BABHMOLWERZ TREFER LARINTHET, MELHILZ
ATy R AR IRISR R TRETT,

ZO7TREAZED, EBES A TS VIEMEERZ TS Vs — IRV CAD S NE Z kL,
R EZ TELZH N E T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLEE W,

Python 3000

Python 3.x VUV —ZX74 D=y 2732 —LT7T, (Python 3 BEWRRDFER o LEHI/ESNT-F
T3, ) "Py3k” x5 ddHh 7,

Pythonic it

S C— kB Z T TEINIa— FTIER L. Python OFHZ—INL A 74 F 2o 72 2
FHea— KA, #HlziE, Python ®—f7 A4 7 4 * LT for XEMF-TA T I TILDITRNTOESE
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WKEoTL—=7LET, D2 DEFFEBICFZOMHMEAIITRND T, Python IZEATWZRWAZNAD
DICEED D Y v Z—%fE5 00 b LILERA:

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

ZAUTH L. Ehwiz Pythonic 72 41K

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINILI TR, BB XV v R
AD, "R ERT Ry MEELTT, PEP 3155 TERSNTVWET, My FLNLOBEKSZ 5
A TR, BHitEA 7Y =27 POAFIEF L TT:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth’

EYV 2 AANOBETEDbND b, TREMB (fully qualified name) I ETXTOH ARy F =T %2 &L
2RO Ky FEREE, HlZX1T email .mime.text ZEMKL F 3

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

'email.mime.text'

reference count
BRIV H2F TV 7 VTN TE2ZHROB BRIV DB O RoTE 20X T
Pl MIWEINET, K THH, SEIV Y PR TEEINRWZDICHEH D S THMRER
INBVWATI2 T DD ET, BRI Y Y MIEHFIE Python ©a— F LI EEAD,
CPython FEDOEERERTT, uro~v—d EEOX TP 27 bOBBAID Y M A B 72912
sys.getrefcount () BIBZEMUOH T Z KT T,

regular package =
M7, __init__.py 77 AV EELT 4 L7 MY 2 LTD package,

namespace package FZBLTL EE W,

REPL
"read — eval - print loop” OIHFFE T, WFEE 1 ¥ X =TV X —> = L Djl%,

28 18} A = FB5E
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slots 4
FANTDEST, A VARV ABEDHEBEDH LN UDERLTEE, 4 VAR AFELHIRT 2
ZrT, XBVEHWLET, CHUIEILELNZT 7=y 7 TTH, IELLFSEAL MY v F—
BRDT, Wk =, PIZEXEYDIEREL 257 TV —2 a3 VT VARV ANKBITEET
5, LWVWoltt EERRE, FHLRVDOHRZ FTT,

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

lookups use arbitrary immutable keys rather than integers.

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

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

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

Operations.

set comprehension
(RANTKED) iterable NORTH 2 WIE—HOERZUH L T, ZOMEI LR I2EERRTa Y
N7 MRFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LWVWIXFHNDOEFELHEMRL FF, comprehensions ZHH L TL 72X,

single dispatch
generic function D—FETHEZI—ODFIBOTI L VBRI E T,

slice
(RTAR) T =T 22 O—FEREDLTI 2T by ATARE. FFERE [1 THRALNLH
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
LB slice A7V =27 FERNITHAL TVWE T,

soft deprecated A

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

tested, but will not be developed further (no enhancement).

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

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

special method
Rk A Y v ) & 2 BNRE O#IE. B XA Z F % 72912 Python 7 HHEEICIFUH 5 X
Yy Fo TOEEDXY v Fid, XYy FEORMIERKRZRICIT VX =237 2 0083200 TWET, Kk
XY v FIZDOWTIX specialnames T XN TWVE T,
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statement

(X) XEFEAAL =k (Aa=FD” 7ay 7") TARARBRERTT, XK 2F—V—FroMRIN5
HODELBLMTT, BEICIE if, while. for 23HH F3,

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

text file

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

(THFRAPI7AN) str ATV 27 V@A EFEXTES file object TT, LIFLIEX, 7FA M7 74
NIEBIAAL MEAIO T =X A Y =27 72 AL, TFALIYI—T 1 27 ZHBTY
T3, 7¥A L7 74 LDHNZ, sys.stdin, sys.stdout, io.Stringld 4 Y AKXV AREET ¥ A
FE—=F ('r' or 'w') THWAT 74 LT,

bytes-like ZTS T b ZHAEZXTELZ 77 ANA T2 7 PIZOWTIE, NATFUT 71l %
L TLEXW0,

triple-quoted string

(ZEZ +— FXFF)) 3008HE L2 +— LB () 7 RR br 7 4 — () THERFS, @
WD (—H) 74— PXFINEHRTERITE 2 XFINTGEVED D FEAD, EO00HHBTHAT
T 102200 LY 4 — Ml BRI A — T LICEL Ze B TEFT L, kT (\) &
bR CHOHEBITICERLDZ N TEZDT, FFaXyT—a Y FH%EE ISR R
T,

type
(B Python #7227 VORI A T 2 7 WD LSRR D0 ERDET, HHWEF T b
BARER->TVWET, A7Y=227 bOBIE __class__ BT 272 ALKD. type(obj) THUFL
7= HkRE T,
30 fi8% A &= FI3E
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type alias
(x4 )7 R) WOPIZT, HEMIITFICRA LTHERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, HlZE:

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

pass

CHERDEI I DFHARTSTEET:

Color = tuplelint, int, int]

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

pass

WEEEDFAAD ®H % typing ¥ PEP 484 ML T 2 & W,

type hint
(Ble b)) Z8 7 7 REME BB DS X =2 2BE D EOMIG SN BZIEE T 5 annotation TY,

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

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77REHE BERT. a—F LV EBH TRV DDA ¥ M typing.
get_type_hints() THUFTZ %7,

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

universal newlines Va
FZAPRAMY) —2DBRED—DT, UTFDOFTARTRITRLEH L T3 Unix OFTRHHE '\n'.
Windows DFFEE '\r\n'. H\ Macintosh OFE '\r'c FHEICOVWTFHLLIE PEP 278 ¥

PEP 3116 . 51T bytes.splitlines() S L T2 & W,

variable annotation
(BT /7 T7—=>ay) BHD 2037 7 2D annotation .

ZRD B WNE 2 7 ZABREICERZ N 72 & 21, RASTRERTT:

class C:
field: 'annotation'

BT T7—a idBEEZEER O-DEbRET: FlIE. ZOZEEIE int DEEXIRS Z &
PHIT N TVWET:

[count: int = 0

BT/ T— a YOI OWTI annassign SiCHEH L TWE T,

BEREDFADI S B function annotation, PEP 484 | PEP 526 2L T &\, /2, 7./ 7 —
avERMETERAN ST 7T 4 AL LT annotations-howto  ZIR L TL 72X W,
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virtual environment
(IRARIRE) WYl D B S M 7= S TEECF, ZAUCE D Python 2—H & 77U 7 —3 3 VA
UL AT 5 ETEINTWAMD Python 7 7V 7 — 2 YOEENCFH T2 Z 2742 < Python Sy
=Y DAVAN—NETEHFEITI LD TEET,

venv ZZHAL TL 2& W,

virtual machine
(R~ ) BRIIY 7 by 27K DERSN T V¥ 2 —4&, Python DM~ »id, N4 b

aA—Fary 4 IHRHN L N FO—F Z2EITLET,

Zen of Python
(Python @1&D) Python Mg LIS 2 L TOEZ 725, Python OFETREIE H¥%Z VA MC
L7zdDT3, MiEZ0 > 7 T 7import this” 2322 ZDVRMEHDET,
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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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BRr>1t>2X

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 3.13.0rc2

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

3.13.0rc2 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.13.0rc2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.0rc2 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

36 18 C &E BLLS51E2 R
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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 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

ADVISED OF THE POSSIBILITY THEREOF.
(RDOR=V1Fil)
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(FiDR— 25 D %)

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 3.13.0rc2
DOCUMENTATION

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.

(FiDR— 25 D %)

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

Author: Skip Montanaro

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
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=V ki)
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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 and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. 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
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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)

52 18 C & B 51t




Installing Python Modules, 'J'J—2X 3.13.0rc2

(FiDR— 25 D %)

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 mimalloc

MIT License:

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

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

furnished to do so, subject to the following 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

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

license:

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

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3. Licenses and Acknowledgements for Incorporated Software 55


https://github.com/MagicStack/uvloop/tree/v0.16.0

Installing Python Modules, 'J1J—2X 3.13.0rc2

C.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s ”Global Unbounded Sequences” safe memory recla-

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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