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This guide covers the installation part of the process. For a guide to creating and sharing your own Python projects, refer
to the Python packaging user guide.
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CHAPTER 1

BREATRE

* pip LR, 1€ Python 3.4 BlG, ERTHREL S Python it il 22 4efE b

o virtual environment ([EW335%) 22— EER Python B2, W DARIR RS & e A 2 H R &
4, WA FAERER R 5 LS e,

o venv 2 [FHEERAEME TR, 4% Python 3.3 F1f [E] Python f)—4>. 1 Python 3.4 BitR, B
TR pip B FTA W [EIRREE

e virtualenv j& venv i = R AL (LHEI ). EMHEERFRSE T PAYE Python 3.4 2 i
AP, AR AT A SERARERR A veny, stiE ML 0B 24 pip B FTEsTAEREEF .

e Python £ {42 5| (Python Package Index) f2 BHIFZ HEE (10— (8 A SL B EE, Ho () & 14 55 T 9l Hofth
Python i FH 35 i ]

e Python 45 FU) (Python Packaging Authority) f&—1# g1 B85 & AIEIM SCATES AL B B, & H
Jeiof st e TR, DASAHBIRI CE AL (metadata) FIRE 248 :02EHE . thMAE GitHub £ Bitbucket i3 Wy
& FapssmE T A, Eosofh LR EEE RS,

e distutils j@f FAYEIEREN RS, L 1998 4 5 K PIIA Python #5E pg Ui, e 28 FL3% il 1)
distutils B NEREREEL IR, EUIRRBL S BRI B SRR MEHLEL . T H e MR 247
@@ﬁﬁ%%%?,E%%ﬁ@%ﬁ@%ﬁﬁﬁﬁ%(%w:m%%%%mmﬁﬁﬁﬁﬁﬁ%ﬁ%%
B A E @A) o

1 3.5 s o S Ay B, BIEHEE @ venv.
hz%:
Python 5460 & H5 8 : B A [EJe e b
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CHAPTER 2

BERHE

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAT 454 H14E Python E{F2R 5| 24— (ALY EHT A S HAK £ (dependencies):

[python -m pip install SomePackage ]

#E): A POSIX il (4135 macOS Al Linux i), A5 Es o i &5 B R 3A i F virtual environment .

#77% Windows 112, A4 w h 0 FLGI 5 (BB7E 2% Python IR, [ W HA%E A 4T PATH BT M) 18 IHEL B
L

T 25 H EL G 2 — W REAY Bk e/ N O 2 AT AT R SRR > < RYHEBGESE T, slRE e mT g
shell T fRRENY HABRIR T ICIRE , BF 44 R BELAUAS S 0% 1B o T e 4 5 | 9 )

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

W, AR AR E S, BRSNS EATRECR . ZTH A I RAL s 2 I ffe

[python -m pip install --upgrade SomePackage ]

B pip JHBESIWTE 2 G ARG IR, AT RAYE Python B} 6] & 4w rh R E) .

[EVsIR BTS2 venv BUAHARSE L. BigE— MW O A A [EMs SR th e 36 0k, nI @ i R n i 46 4
W%

Python 3 4&fi I # i55 : 2% Python #AiE(F
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CHAPTER 3

ez anfa... ?

1=

TR RO B A — LB AT 1 DR AR o

3.1 ... £ Python 3.4 Zgj#Y Python [ ch%z4k pip ?

Python /27 Python 3.4 4 BRIAHFE pip H. BN ERAMA, pip FFEGL [ HBhL4E (bootstrapped) ], 72
% Python 45 f 2+ 5 0 EIH .

%
Python #f#&4fi Fl & 165 REEMMITFR

3.2 .. ADEMMEREREEH 7

{8 ——user JIHM 4 python —m pip install, EHNG RIEHEIMAFMAERSHIG 0HEZRE
o

3.3 ... L&E Bp) Python 4 7

HF 2 FHESH Python EFERAEIMER i HIKIENE, HHENAKA S HERMM pip 24, Buillk, (A1
A AR BT pip AREHEEAN, SO 2R # fr sl ¥

hz=%:
Python £} #400 F E 57 R FHEE



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 .. F{TR%&ZE Python EALIERAEN ?

£ Linux, macOS PAK HA POSIX F &, A A 45811 Python $5 - [E45 A —m BB 2 8 (switch), 2K
AT pip BB EIAS

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

A G B R AR S 95 R pip 154, tETTFTHY.
1 Windows 1, i | Python [El#)354 py [EI45 & —m B2 # (switch):

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

8 Chapter 3. ¥ Ein{... ?



cHAPTER 4

FRNRREE

4.1 7 Linux X EHFE R # Python

i Linux 54, Python 935S AEH )2 Linu (9587 . 5095450515 (4 Python LA I
FE AL root HER, MDA GG TEI ARSI INEE. R MRS IEFEYHA pip BT
B, G TR .

TEBH RS L, A pip GAECFRE, TRy =R M e, sOAMREI G 44

4.2 R pip

pip EMH B R A e . —WETER LR

[python -m ensurepip --default-pip ]

e (LA HAR B 2225 piphy R

4.3 £ EHIIEFE (binary extension)

g%%ffimﬁ%ﬁuﬁ%%ﬂgﬁmﬁﬁﬁﬁ,&@%%ﬁm%ﬁﬁ%ﬁ&%%@@&,%%ﬁ%%ﬁ
PR SR

BEE T A¥ iEH wheel MU 38, DAJEH Python 4% 5| fEF) 2 /0FE Windows Fl macOS #$7ii wheel
Eﬁ?f;}éﬁﬁ] W RETE I A Er iy O, DRVl 2t e () o S S Hb 22 S5 T A (pre-built) AR TS, A F-AE 2
cEEEM.

ARy R, A AL TR MR DATHE Y whee L AR ZEPLMT AR ELICHE, B L2807 St B AR
T iR e, HAER E AT e g T .



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
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APPENDIX A

>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI AT, B2 hasattr (), RIBMRERECREA MM SEER (Gl fEER 7% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc #i4H). #F (F£ numbers #ifH). &% ({F io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAMER abe fi4H A H O ABC,

annotation ([FJf)

jgﬁlﬁﬁi-?é%l class @1, M2 Bk M EEAH BB ERE. IO, RN AEEpe hine (Z4EHR
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,

11
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argument (5]%})
W o IR BRI 43 funcrion (Bmethod ) WME.. 51 CA Wit :

* M4F 31 H (keyword argument): {EpRAIFM . DAGKET (identifier, B4 name=) BHEEAITIH,
i DA ** 121 dictionary (M) [EIRGEBEERS . M0, 3715 #ZPAT complex () MY
o 1 R 5 |

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

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

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

51 W e A ek R P I A B . BV SRS (R i e AR B, S (E calls Fofifi. 7ERE
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

a2 BRI parameer (2%0) H . % LEE D5 #2822 ML, P& PEP 362,

asynchronous context manager (JE[FR]B5EEEPIZS)
— @ v] PAFE il async with PRIAC A T RIS 4, MESEM T FE __aenter_ () Al
__aexit__ () method (J7¥E) HFEHIH. H PEP 492 5] A.

asynchronous generator (JE[R]2B(EI4:2%)
— 1l & [a] {# asynchronous generator iterator (JE[EHEIAEFFEEE) MR R . BEHERRBE ML async
def & W FER L (coroutine function), HANFKZE M T vield BHNK, BEA M —FRF W R
async for [FIEMME.

B ATRE I S — AR E e g R =, EAE T TR Rn R $EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B EANENERE , AR H s HeE, ARG 3¢,

— AR EV 2R TR A await R, PAK async for fll async with PR,

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—Aiil i asynchronous generator (EFEIEIESS) R ESTAIYH:.

& B —{Hasynchronous iterator (E[FHEUREY), B EVA __anext_ () method FIFNYE:, & [a]{H—{F
AR (awaitable object), YA HATIER A EESAY R T8, BN yield EH
s

B yield Y EEBART, ERCEMENTIRE (GG ESESE M E T K oy BAK) . EER S
EA ZEREVAS 1 __anext_ () BHER A S5 A RO ERE, & et m 1k ibhy #4535
1. H2[[E PEP 492 1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— AP, BEFPATE async for BRIAX P M. LHEREM _aiter_ () method [H] & —
B asynchronous iterator (EFIMEMER). B PEP 492 5] A,

asynchronous iterator (JE[FRIZBECRS)
—{HEAVE __aiter_ () fl__anext__ () method B¥){4. _ anext__ () WA —{Fawaitable (7]
EREIE) . async for ErTIERIAENERAY __anext_ () method ff AW S5 14, HEIE
5% stopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— (W B SE W A BB A, RZ AR 2 BB ad 1 (5 ) B 40 B i 3 = (dotted expression) /)44 Figi 2 I8 . @,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.

12 Appendix A. fi75E
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A LR, %%nz%@ i 44 WA S i identifiers JiF i 362 i(E4F (identifier) (1) )& V24 vl fE
;’% BN setattr () o Q15 kR0 B P19 ey 7 ) 28 0 P i B B, T2 TR B getattr ()
BEE.

awaitable (W Z:55M1k)
—{E T PAE await $EE A PR A F. B0 A —fcoroutine (178 ), B2 —MA _await__ ()
method (1. 5575 2(E] PEP 492,

BDFL
Benevolent Dictator For Life (&S5 {"28M# %), X 4% Guido van Rossum, Python f{#l1E# .

binary file (— iiHIEER)
A file object able to read and write bytes-like objects. Examples of binary files are files opened in binary mode
("rb', 'wb' or 'rb+'), sys.stdin.buffer, sys.stdout.buffer, and instances of 10.BytesIO
and gzip.GzipFile.

g2 Eiext file (SCFAESR), B —WREERIAIEA st YIFHEED .

borrowed reference (fi5H]Z14)
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.

$borrowed reference WERY Py_INCREF () DANSE JFHh (in-place) #i([EI[Elstrong reference 24k fat ik R0
WA R% 4 1A e A dpe 1 — IR i THHVQHEZ At EHE]. Py_NewRef () bRz A AT — B [Wstrong

reference.,

bytes-like object (JEfc4lHh#tl)
—1W 5732 bufferobjects H GEFIME i} C-contiguous SEE B WIE. BOIEFAN bytes, bytearray il
array.array ¥, PAKFFZHE ALK menoryview Y. FAATCALER Y AT HIR BERE 3 H R
AR EE BRI R IR RS socket (HHME) ik,

A S SR e R AT . (B SCRE R e E e (R TR ST AT R . AT
“%ﬁ@rEE’J%ﬁE@%bytearray, PAK bytearray [ memoryview. A& 5 95 2 ik i &
BHE AR Y (THESRS O CAHABY D) s By FsE bytes, LA bytes Yy

memoryview,

bytecode ({i CZiTE)
Python f J5 4G 5 € 9k S e LT AL, ‘B2 Python F23U7E CPython B 3%a% - IERRE /R IE . w4 IC4L
5 g7 AE . pyc FERY, U\@gﬁ:ﬁ(ﬁﬁﬂa*ﬁlﬁﬁﬂ%ﬁﬁﬁ‘f (T PAZS F A8 5 0 2
HEMICALRE) . B [ J 5= (intermediate language) | 5 28474 — M virtual machine ([E15EHERS)
b, B e AT B R 5 T AL 3 E A M1 (machine code). BEFRAIE, (ocALAEH L2
$EVEAE AN Python [EMERMERS 2 MEMEN), R REFEA IR HRAR Y Python 2 A& -

(L TCALAS 5 21 F AT DATE dis BRI ERA SO 4R 3] o

callable (n]WEnL 1)
—{{l callable & 1] PAREIFEIY 540024, WEnU B AT BEDA R AN — 45 18 (55 Rargument ) :

[callable(argumentl, argument2, argumentN)

— Al function BELILFE A ymethod HR & callable, — A BAE __call_ () J¥EMY class 22 B it 2 {1
callable,

callback ([n[IFf)
VEE)S |0l 3 1) — il G 22X (subroutine) R, €7 AR A A I [H] BE 4 LA 7 -

class (J(E])
— P S AR . Class () 0 3838 5 & 1% method (1) 38, 154K method 7] PAYE
class [ EE ) b atEA T4 .

13
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class variable (KE[E/528%)
—H7E class TR EFE, HERZ LGETE class IR (GBI ZAE class (BB T) W& om s 8.

complex number ([EJ%)
—AIRMABNERR AN, TEMTE B e 2R E— @B EERR A [El#uh 2 E
BOEAL (-1 9T IR) M EELRy, WRALE R p s (E 1, 7 TS (E) 5. Python [F1:
THEMMN LR, RS RERERE; ERS e E MRS 5 g, flin3+15. #E
#4 math BIAAEIR TH AR H R ES, 7 0H cmath B4, IS0 & — (A o 1 B i 2 ) B
WRARE 22 F e Mp TR, IBEIRT-REREE R ] A% e Z 08 e M.

context manager (5E4RIZS)
An object which controls the environment seen in a with statement by defining _ enter__ () and
__exit__ () methods. See PEP 343.

context variable (|i5BE%4%Y)
—{E s, HAAE T DUREE B SRS A AT . 38 BT 4% 38 f3% £7 [ (Thread-Local Storage),
FEH A, — s BE R R T2 T RE LA NFAME. SR, BIRES S, £ —MEfTssh e & s
ZARNEEE, MR B B, RAEEFTHYIER 2L (concurrent asynchronous task) H1, A
wheemBE]. ##2[E contextvars.,

contiguous (%)
TR — flE] 4% 187 [ )& C-contiguous Y )& Fortran contiguous, HI'E 7 fE Y]l th F) 2 A 1Y . 4k (zero-
dimensional) ¥ %&1E [ AR & C M Fortran contiguous. 7E—#E (one-dimensional) [#%1] 4, £-J8 H W /ELF RO
HE B A AR S, TR 7 21 BB IR R . 72 2 4 (multidimensional) C-contiguous [i%1 H1,
U A OLHE O E 7 3 B A T H R, FefZ— MRS ki, 4R1M, FF Fortran contiguous iz Hr,
SRR,

coroutine (1F%)
A 2 B (subroutine) f)—Fl HE R FEAITE . BIRR 22 o 3 (08 s ] S ol ate A (E VY ) — (T 1 ] B ol
i%tﬂo.b’v’ﬁ%ﬁfw\?:???%z:[ﬁ]H‘Jﬁﬁfﬁﬁ%ﬁ?ﬁiﬁ/\\ BHEAEE. EMAEELA asyne def BAXBE M. H
2 [F] PEP 492,

coroutine function (FLe&X)
— @[l fcorourine (EL) WLFIIR. —(EHFEMARAELL asyne def BukRBrEss, Ertaosg
await. async for fll async with BT . ST A PEP 492 5] A,

CPython
Python 72355 5 HAEE B /E (canonical implementation), #{#§fH{E python.org . [CPython | & {H#7sEAE
WAERFAE A, DAl 2 I BB LB RE S W ELAE, (9140 Jython B} IronPython.

decorator (ZH:fifize)

— (AR, EEhES AR, WECEMT Cwrapper FEVE, HiME I E-—H K X 1) 84 (function
transformation) ., g1 R 2 classmethod () fl staticmethod ().

Fetiianarik FUZ RN . DA W eh o0 SRAERR IR 2 S5 AU

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

@staticmethod
def f (arqg):

L

Class WLAFEAHF RS, (EAETREILLBORE . BN EEig i E L4, w52 EekaUE s8R class E 5
AR SO

descriptor (#iiR%%)
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

12 Appendix A. #iiiE*%
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delete an attribute looks up the object named b in the class dictionary for a, but if b is a descriptor, the respective
descriptor method gets called. Understanding descriptors is a key to a deep understanding of Python because
they are the basis for many features including functions, methods, properties, class methods, static methods, and
reference to super classes.

B iR 2 method (2 &, #ES(E descriptors IR i1 467 .

dictionary (52ilL)
An associative array, where arbitrary keys are mapped to values. The keys can be any object with __hash__ ()
and __eqg__ () methods. Called a hash in Perl.

dictionary comprehension (“ilL4g & H5)
—TE B A, AR AT B i AR A O EE (B R P A SR DAl ]
results = {n: n ** 2 for n in range (10)} @A —fHFZl, BAETH n HH&ET@J{En

** 2, 72 [E] comprehensions.

dictionary view (‘“HLiGH)
## dict.keys (). dict.values () M dict.items () EMEYgMEIFEHMGH ., BHRAET
T H B AR, ERNE T 7@3—2@1}%, nﬂ&xﬁ@ﬁﬂﬂh_ﬁb A, B fﬁﬁ.m
By list (EEA), ZEfHfH 1ist (d1ctv1ew) . #E2[F dict-views.

docstring ([EIW =)
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 (W551-24[E])
— ARG R RS, BB EE Y BB E e RS B IR BURCZ 1S,
method 5 & M & LA g ny sl A . (TSR e & 2 — [T 1 1 EL i sk — g 1, FRIE
TR —EWT. ]) REEG e e E, EosEH SRR 2 K (polymorphic
substitution) I T (¥ GE 3G . TE B )3 R i i type ) B{ isinstance () #EFHEL. ((HE&H
R, WBFRET AR 8 %8 K A(E] (abstract base class) %ﬁ?ﬁo) SRT, Bl GE ] hasattr ()
i, BUREAFP FEARE A .

EAFP
Easier to ask for forgiveness than permission. (F5REX A KA HEAS ) BT A Python 4k fEAE
B S AT R S B 1 A .Euiﬂ%z %ﬁ?ﬁﬁﬂﬁfﬁﬁﬁgﬁ Abo i8] H P pg Ja s, HAR
AT 2 try fl except BRIARX . BEATEFT 2 HAMEE S (Fa0 C) # WAYLBYL EAETE A T ¥ .

expression (FiF)
— B AR ERR A s . EAJEEE], —EER e 0. SR, BrrE. ER 1o g ey
SEAATTR RERL, ML TRER R R . 2 HAMEE S A2 .iﬂifﬁﬁﬂﬁ Python i
T E A e A . %%ﬁ —sratement (BIARX) ANREHHIEER L, Bl while, BR{H (assignment)
Rk, mAEERN.

extension module ($% 7 Fi4i)
— A C 3 C++ W R4, &0 Python fi) C API ARELAZ. L I fif I 5 Ul AT L H)

f-string (f ‘)
DA £ 5 IR  E R SO ERRRE [f 78], B2 i U iss . a5 2(E PEP
498,

file object (H§R¥1t)
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.

L, A=RREEYO: FIRR = E A48 5 BRIEm — A R ASUT AR R . BEMMNTITE 1o B
HROE . BRI RIEMET IR R open () B,

15


https://peps.python.org/pep-0498/
https://peps.python.org/pep-0498/

Installing Python Modules, &[] 3.11.8

file-like object (JFik%dil)
file object (REZWIME) M IFIFET-

filesystem encoding and error handler (4% %4 U5 FIEE S Pl L)
Python Fﬁ@ﬁﬁ ) — T A S A B R B e 5, 2R A2 B 13 ARy e, DA KGR Unicode &5 il %]
(=3

fr%f%mmw B A RIS T /IR 128 FORITCAL. W AN % 2 S A AS S SR UL It , 1 API
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ES o Ik YR T Ea e

filesystem encoding and error handler (T"% &% o BB I A5 R B ek =) fr ¥E Python [B) B IKf i
PyConfig Read() B X KM &E: #H2[F filesystem_ encodlng7 PA M PyConfig M &
filesystem_errors,

Higz(Fllocale encoding ([FIHHR1E )
finder (<355%Y)
— (P, e EREIELEY import LA R K loader (WALR).
¢ Python 3.3 BAlA, A MRS : TIRE F ¥ % (meta path finder) € {§i ] sys.meta_path,
M 344238 B S48 25 (path entry finder) €7f# [ sys.path_hooks.,
721 PEP 302, PEP 420 1 PEP 451 DA T f# s Z 411 .
floor division ([i] FHUE%RE:)
] MR A B A R O R IR YA . 1 R U BRERER TR /. pln, R 11 7/ 4

AL RE 2, # float (FREHED) EBIEFTEIER 2.75 A @HERE, (-11) // AEERE -3,
B2 -2.75 $lé TG4 2. 7 2([E PEP 238,

function ()
—H R BRI Eﬁﬁlf’ﬂ@“q%lﬁl%*%fﬁo BT DA EE 2R 5l 2 7| 0, 38 LU [ O] g
AR EHIT. BiEEparameter (285). method (J53), DA function 2,
function annotation ( ﬂjﬁﬁ)
oF X 2 el o B f)—flannotarion ([EJRE) .
o 2 E R gl i AR 2 (E13E =« i, S (M sk STEI & S 2 Wi ine 518, EEA M int B

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

bR U E R REATE function FEEiA FEANRRE .
7 2 [Evariable annotation F PEP 484, %4 LI Ae ik, BIRERMEARE T %, H#E2

annotations-howto,

__future__

future fFiARZ: from _ future_  import <feature>, @I5/R4HELn (I FHATLEAE Python R 3K
?éfﬁﬁﬁzl—‘*%ﬁi.’rﬁ/ﬁﬂﬁ EYRERESS, ARG Hl r A . ﬁ'ﬁ _ future_ fAARFE T feature (2
%) TTREMI(E . Z5i import o AH [F 35 H AR HOR Y VJT_IM%ﬁ*@?ﬁﬁ‘]%ﬁ‘é%ﬁﬁﬁﬁ(?ﬁ%ﬁi?'JJH:
ﬁE‘T:T . PAREfTREr (e g8) UETES T hE

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (37 %]k )
ORI R, R AR . Python SUATRIR M, S22 BEET#L (reference counting)
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PA K — i REIE A A o 7 2 BR O B (reference cycle) BYJRERSLIR M4 (cyclic garbage collector) K 5E i -
B [ml e g T DABE T g A3 HEA T2

generator ([E4:%%)
—{W & [al E generator iterator ([EVEZFENCES) M. BEHEERB HIEFEWEX, EARZEEE
T yield #ERHN, AEEIAE—RIWME, =L@l R for FRE, miJ2PA next () X, RMHEHF
) —{FME -
18 AT AR FE s — RIS R, (EAE e, iR FoREA BERE., B HkE
F R EREREZE, Ol A se BHTeE, DABHR R
generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y
BHi yield SrE ARy, ERtiEM B TR (CHG s s e iy ry BRIASR) . WEA %
ER2 IS, & I n oy A T (B SO VR T IR J 3 B A 1 ek A FEARTA] )
generator expression ([Ff: 2% 5K)
—H g EEC S HER R . EREERMGMIEEAERS, BHEE M for Th), M THELT
(I st e, o [ DA B — (S84 1 £ 4] Al EER G EANE e B4 2 H 1 :

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

generic function (JZZXIpAR,)
At Fhy 22 A R QAL ) BRI 2, 5% R X SR (R A ZRA (R BT VR () A S e S D o P AR RE A
2 A T A (dispatch algorithm) ZE[EI5E .

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
—(H e E 9 2 ¥ 1k. (parameterized) f{jrype (FUE]); 20 BSesBE], 52 1ist Ml dict. BEHH
AR (E2 = FE .

2z M4 RE. PEP 483, PEP 484, PEP 585 fll typing Hiffl.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
F AR (A5 R s @ AIE), W0 dict) H BT (concurrent access) [ &k, I
& TT PAfE 1L CPython [ EE1E . S B (M B e, @ (F B4R B4 5 I 2 #1474 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, AU AL, M R EE BRSO, B TRk O AT R A A (E S B 4
(computationally intensive) [T, AIDASRK: GIL. B4b, 1EMFT VO K, GIL 48 2 erikfEig.

BB MR EIEATAE ] RS (VA R ARG 88 SE R B ) 19S5 DRI,
[EVE—fii R PSS T, e g ARk, —RE, HEREMAGERE, e rEes
[ERr L, MM S A A

hash-based pyc (fEEZHEN pyc)
—{E L ICALA (bytecode) T 774, & (5 F A (EMELIN AN A2 36 B SR A R MO e R B RAUIRE ), Al 8 AT 2L
M. #52[E] pyc-invalidation.,

hashable (W] 3[EIf))
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 (itneedsan__eq___ () method). Hashable objects which compare
equal must have the same hash value.
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

k%%zﬂ@ Python 7~ 1] 4 lL%#F%‘KzET%.E’J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class E’JEWJ HI 35 Loy {7 & 9 TH I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
—fEEA B AR Ay IEEE . FH A wple (JoA) . BEWFRAREENCER . TR
— (R [ AL ZE AT, FMZECEE S, — R B A e M7E TR I SR ENE )y, I A
,, B4 dictionary (F-81) rhiy—fH .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BEBMMALIE. 78 import HIFH, MO E 5 RiE %5{5@ sys.path, HHFRTEMN
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Python A — i 7.8 0 B # 4% , iﬁ%ﬁ%ﬁf%EE%%E@%&?%%/\@%E?%HL%T, SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (P3E)
Python J&— M E:ERE T, M A EHaEnE s, A 0 T GG Lubihy, HIEHG (2 Ic4LM5 (bytecode) i
%%‘%EI’J@T 18 2N IR R 0T DAELIERGES T, AT R T ) — TR, SRR E . Hag
(nn = L.%) AR S A E A B / RSN, A e M e ARl AT RS . i 2 Winteractive
HE

interpreter shutdown (273 BH)
W Python EREASHLEORBIPARE, & A FERREEL, R E BT A B EC B IR,
AR TR S ERR A . & ZRKIEI IR =Dl % (garbage collector). 1o AEEIME S & B & 1Y ik
PR3 (destructor) 555 | F AT (weakref callback), [FIATH AP AGREZCAS . 76 B B P BEB AT O RE XAl
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

BB EERE, & __main_ BAASUEPHETEARC BT
iterable (W[[EMCHI1:)

An object capable of returning its members one at a time. Examples of iterables include all sequence types (such
as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and objects of any classes you
define withan __iter__ () method or witha __getitem__ () method that implements sequence semantics.

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

18 Appendix A. #iiiE*%



Installing Python Modules, [ 3.11.8

iterator ([E/{t2%)

An object representing a stream of data. Repeated calls to the iterator’s __next___ () method (or passing it
to the built-in function next () ) return successive items in the stream. When no more data are available a
StopIteration exception is raised instead. At this point, the iterator object is exhausted and any further calls
toits___next__ () method justraise StopIteration again. Iterators are required tohavean __iter_ ()

method that returns the iterator object itself so every iterator is also iterable and may be used in most places where
other iterables are accepted. One notable exception is code which attempts multiple iteration passes. A container
object (such as a 1ist) produces a fresh new iterator each time you pass it to the iter () function or use it in a
for loop. Attempting this with an iterator will just return the same exhausted iterator object used in the previous
iteration pass, making it appear like an empty container.

T typeiter SCHA] DAFRE B 2 AL
CPython B fE4lifi: CPython does not consistently apply the requirement that an iterator define __iter_ ().

key function ()
SR B R 2C (collation function) /@ —fH FTHFAY (callable) e, & & [l F R HEFF (sorting) B
EF (ordering) HfH. B, locale.strxfrm () ¥ FHAREIA: M T ff s HE 18 Bl R HEF & .

Python Wi T2 T H., 832 DAGE ok A AE e Rl e e 8oy 8 =l BEMAHE min O L max () .
sorted(). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

A Rl DA ST e . B, str.lower () method TJ DAMEEIAR 4> A /N2 HEFE 0 B R
Ko B, B A PAE lambda A AW E, HlA0 lambda r: (r[0], r[2]). F4h,

operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FI=1H

o bR Y A PR 3 (constructor) o ] 4 iy 3 S7 016k ) R o iﬁ wEB, w2 EmHET .

keyword argument (B0 19)
#5 % (Flargument (5]8Y).

lambda
iy B —expression (GESA ) FFALAA—11 [ 44 47 [E]p& 2K (inline function), 5% bR sXHIRE MY KSR AE . ST

lambda PRI EEVE R 1lambda [parameters]: expression

LBYL
Look before you leap. (= MI#47 . ) o A A5 JE A% € 7EMEA T a4k 2 7, AR e . &
TEMHLEAFP Jr s UE R, HERROREAFZE 1 £ BRI,

?“ HZirasEassd, LBYL ala7e [ =81 1 [#47] Z 51 T EEE{F: (race condition) i)
B BIANDARAEES 1 key in mapping: return mappinglkeyl, HRZ—ME#AT SR
ZRBFEEIRZ AT, 1€ mapping TR T key, RlazfR =50 & L. aJEIF‘EJ AN PAFI 8 (lock) B
EAFP il 7 XA iR

list (#51])
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 (H Fi|45: & 35
— T AR P 8 R Y A B O, B R PR R DA— ﬂil hstlil@l%ﬁgﬁ%o result =
['{:#04x}'.format (x) for x in range(256) if x % 1 ErEA—{H S list, ,\'43
55 0 % 255 FEE], Fra (HEy -/ 08 (0x.). 1£ A2k 3‘% iEl’J ﬁﬂ?’ﬁéﬁﬁb HJ range (256)
TR TR A SR

loader (F{AZ%)
—fE BEEERABAL . BEEFR —MAE load_module () ) method (7). #AZHEH 2
Yifinder (FAGHS) [EEH. FLZAHMHzH2(E PEP 302, B jRabstract hme class (FEIEEE), #2([F

importlib.abc.Loader,
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locale encoding ( [% 38 Zi5)
1 Unix |, &2 LC_CTYPE Bz Em#miE. © A locale.setlocale(locale.LC_CTYPE,
new_locale) K&k E.

7F Windows |, ‘B/2& ANSIfCHEE (code page, il "cpl252™).
7F Android 1 VxWorks -, Python {§iJf] "ut £-8" YE[F] #4175 .
locale.getencoding () can be used to get the locale encoding.

W55 2% filesystem encoding and error handler

magic method (JE#k Jj1:)
special method (FF5EI7H:) m—E3FEIE R R 5

mapping (¥ft)
—(HZ A, B SR AT R A R, ELAE /I abstract base classes (15 £ iHAE]) i, collections.
abc.Mapping B collections.abc.MutableMapping FF 3§ € # method., & 5] fl 45 dict.
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JTIEIEHIGLS)
— MR sys .meta_path [ [BE 1) finder (FAGAE). TOEARFARARELIL 2 A B F48 % (path entry
finder) FHBH{EZATH

B R TC AR A e B VEAY) method, F52[F) importlib.abc.MetaPathFinder,

metaclass (FCHEE])
— 7 class ] class. Class & 60 Fe & @ 57 —1# class & #%. —1# class dictionary (FFH#iL), DA —1# base
class (FIKHEIE]) M51E. Metaclass BB %% 18 =518, @I class. KEZHAP A8 0 RE(EE
OO EE A E/E. Python RY4FE]Z BEFE Y E REEIE ST H 519 metaclass. o 6 I #46 A
TENWTH, (22N, metaclass 1] DARMLEIR HEMAMMRE FE. ©MEv kst EE k7.
WA TAE LAk BEREET . EAERHIEE (singleton), DA FFE HABMT 5 .

B 42 %3] AYE metaclasses &£ 14k 5] .

method (J5ik%)
—fHI7E class A BEEIWEE AR . W method {EEIH: class B4 () — 1088 Mg Eny , Bt Erf5 20 5%
O EVE A5 Eargument (5180 (W51 8ol HYAE self). iE&[Efuncion (R3X) Fnested
scope (SARNE ) -

method resolution order (Jj 7 M IET)
T YR FRATT B 2 A A 4R A L B AR . base class (JERMHE]) B FWIEF . BIREE 2.3 |ES,
Python B ##% s BT i F A BSR40, 5% 2(E) Python 2.3 iU YA MBI «

module (EigH)
—{ 41T Python F£xCAE Y AL A% B0/ (organizational unit) [#14. AR —MGEEM, EESIETEMN
Python ¥J{:. AL thimporting )82, BLHECA ZE Python,

JiiisEpackage (B1F).

module spec (BigHHI#%)
—lAf =M, EEE RN ALY import AH B &R B2 importlib.machinery.ModuleSpec
) — 1

MRO
st Elmethod resolution order (77 ¥EfRMTIET) -

mutable (n]5H1E)
AT A B MIR(E, (HAERFE I 1d O « B Eimmuable (RAT8Y)4) .

named tuple (K% Ic41)
it [named tuple (W% 7E4H) | A5 tuple S8R AEMTRUFISK class, HEHYTI3| (indexable) 7E3
T D44 P SAZIR . 2 BRI class ] DAFLAT JCRBARFIE
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be created
from a regular class definition that inherits from t uple 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 (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

it Elmodule (1K) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
YRR . [t s e e A B (B A b s U B o [l R L, Ao st iR A 4 el i 4% 4 T v A L
ME A . nonlocal 2 #AMNEEHEEITE A

new-style class (FiRJE(E])
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 (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
T function (PR =X) B method & 3% 1 Y — 1 iy 45 B 8% (named entity), T 45 P 3% pR X R [E 3 52 19—
Wargument (51%), sERLEE N2 M5 3. HAH A2 SoE

* positional-or-keyword ({\i BB BT ) FEIH—MB ] DA e 45 B a2 AEEI M 42 5 7| Sepl BRI 5 [ 45
B SV TERSHAL, BIanPA N foo R bar:

[def func (foo, bar=None) :
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only ({EFRBASHET): 50— N AE AR SRt 5 8. ERE |2 EE#Y, 1
A B R B30 (var-positional parameter) 32 BTN * 20, #URT DATE AR 7 SR KR
B T2, BIAIPA R kw_onlyl Fl kw_only2:

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

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

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

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

%%Zﬁﬁf%%[ﬂgargumem (%I%() @%E N ﬁﬁ%ﬁ%*ﬂ@%l%ﬁ%ﬂ%ﬁz FEEJ Egﬁ\ inspect.Parameter
class, function T i, DA PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
¥ sys.path_hooks H1—1{F ] FENY # {4 (callable) (&Rl —1{fpath entry hook) By [n{E ¢ — T finder, &
B QuAn] PA— 1l path entry & A4 .

B A AR TE H SR A es B AE N method, #52[F) importlib.abc.PathEntryFinder,
path entry hook (4458 H ()

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 (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—HRE R RGBSR B ] DR — R B8 str 5 bytes Y1, s —E
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
R str } bytes B4R . B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))
- HEP AR (WrTREREAAAE— zip fh) , S LERE SRR —(F v 4 25 H &4 (namespace
package) 5 T ECEK, WIlH] PEP 420 H1i ¢ 36
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positional argument ({3 % 514%})
52 (Flargument (5]35).

provisional API (¥47 API)
W1t APL 248, (EAENER U [ fZ A2 1% (backwards compatibility) SR, BUEBEHENR APL, H#ESR
P, R MR E ST, B DER e =R E S, HInE.0 s N\ BRREA b5,
WA EE B AR (R ) . SESFEEA g ERhEL — G AP
A Z TR e B A A e ey, B MA gk,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (‘17%81})
#h2[Flprovisional API (47 API).,

Python 3000
PythonJ 3x RHVAER (RACAETAIER, HWRES 3 Mm@ EE 1R 24, ) o ml DA 5 [
[ Py3k].

Pythonic (Python JEF&ITY))
—EAREE B, BHER T Python 5 Hede WAV AR, MM A HAGE 5 % RS s
VERERAE. BI4n, Python Wi RIK—FEEME MY, MM for AN, ¥ ERYL G
g?%ﬁ@ o 2 HAFE SRR EREEA 2, AR EGE Python it A A 6 (i ] — 8 e 51
o AR -

-
for i in range(len(food)):

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)
— il [EEA W RG], B BURAE— RBALIY A R T B A i 8 class, BB method 11 [
&1, fn PEP 3155 it E 56, SR TEE Y BRI class T, BRE 24 R EELHA) (444 REAH) -

-

>>> class C:
class D:
def meth (self) :
pass
>>> C.__ _qualname___
YCV
>>> C.D.__gualname_
IC.D'
>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
A 2 R E— 2 G BB R, B o RACE (deallocated), 2
18 5 7E Python F2sXAS P& R B, (B EZCPyhon TEVER — MBI CE . R xR HHAR T DARE Y
getrefcount () pRRR[EIME -8R E Y02 G

regular package (IEBIEA)
— (RS package (BHF), FIAI—MEE __init_ .py R HIEL

Wk s Elnamespace package (fiy4 a3 EEMLE) .

__slots__
1E class [ERPRG— M E A4S, CRERECE S E OB A2 M, AR E ] dictionary (F-81L), R HUIE
o BEIRRZ TR , (HE A BE e DAE RO, S5l PR BR AR T AE — (R RO A B 88 (memory-critical)
F4) B P R 2 R A R R B 9 A RS D

sequence (J3:41])
An iterable which supports efficient element access using integer indices viathe __getitem__ () special method
anddefinesa___len__ () method that returns the length of the sequence. Some built-in sequence typesare 1ist,
str,tuple,and bytes. Note that dict alsosupports __getitem__ () and__len__ (), butis 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 be-
yond 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 (A4 HEE)
— TR A, AR B T [EMC A P i G A e K, B PR A 5 DA — 1 set [n] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @FE4E—fHFEEset: {'r",
'd'}. 7E2[F] comprehensions.

single dispatch (¥.—3H))
generic function (JZZIpR) PR —RIE, FEdt, BCMEMBERRR SR —5 | B BU(E.

slice (YJ})
—E P, B Bisequence (JEH) [HE—EB5r « BT —BHUI R 17 v 2 8 A 9% (subscript
notation) [], &AM MET, AT HMERHEY, Hlil variable_name[1:3:5], EFEHE
(FAZ) F9emERs, & slice WfF.

special method (%55 Jj#:)
— TGP Python [ BYIFN () method, FTj 3 LR EA T HAIE S, BIAINNTE . &R method f¥44 7%
Er7r BHTE N 45 R A Wi T IE[E).  Special method 7F specialnames F145 41 ([EIHA .

statement ([iAL)
BRIAAZE—EEH (suite, — R [EM]) 950 BARK N PUE—(Eexpression (GEH ),
HESHEEE (0 if. while 5{ for) MEZEEEHEY —.

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect types. See also rype
hints and the t yping module.

strong reference ([F1ZIR)
In Python’s C API, a strong reference is a reference to an object which is owned by the code holding the refer-
ence. The strong reference is taken by calling Py_ INCREF () when the reference is created and released with
Py_DECREF () when the reference is deleted.

Py_NewRef () pRaA] R E . — W LHE2 . @E, 70E B E2 EAE R b, wELEZE
2 [N py_DECREF () PRz, PAEHGER—H2HE.

Hgz(Elborrowed reference (f& 2 HR).
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%‘r*ﬁl?%f?ﬂ%&ﬁ%ﬂ?ﬁﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (SCTRER)
— (A REEEIRIE A str YHR—1 file object (FEZEWIME) . BH, CTFAEREE F2FR TCHE M
[ &AL (byte-oriented datastream) [F€r [ B i Hlrexs encoding (SCFHifl§) o CFRERMIBITH: PALF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

w2 Ebinary file (Z3EHIMEER), B REERINE A8 12T 4L $ 4 1 (bytes-like object) IR FEY)
.

triple-quoted string ( =5 |9E[Fl =)
A = AE G 58 () U558 O MEELE R MR . BER T MEES JALET R 85 | 5555 A AT ] 48
SNIhRE, (HERFFZEEA, B RA A, M@ IRn] DAZE 7 a5 A BEE (unescaped) fYE5|
SERIEES 98, M HEMAS T 8 A #4850 (continuation character) 5t FI AFS#R 24T, &M EMAEMS
(A -5 R E .

type (Z[E)
—{ Python ¥ (EIEE T & & HERE W F: SEpEa —MmaE . — @i 3E T AR
B __class__ BHAAEEL, BPA type (ob7) AR,

type alias (JU[EIE%)

—(EBIEI [ 3657, A BENS & 44— ER(E)RF (identifier) SR

HFE)4 E R E R [EIR 7 (type hing) RAG . BN

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass

.

ADARSGERK, BEEA AT

Color = tuple[int, int, int]

-

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

#2[F] typing Al PEP 484, 45 IWINRERHEA .

type hint (B[EIE5)
—MHannotation ([ERE), ‘BHgE —MEE. —H class J& 1ok — 8 o6 2 Ay 28k BHEE 0 T AUE.

Type hints are optional and are not enforced by Python but they are useful to stafic type checkers. They can also
aid IDEs with code completion and refactoring.

AIEEAH. class JEEFIRE (R & RiEsss) MBERR R, #50T AH typing. get_type_hints ()
RAFHL

w2 typing Fll PEP 484, A I IhREMIEA

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &% '\r\n"' FI & Macintosh &% '\r'., #52([F PEP 278 1 PEP 3116, DA K& A
bytes.splitlines () W&,
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variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

VR e annassign TEE AT REAIOARRE.

52 function annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF 5
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2
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#E): GPL AHZAEEIRFRIL/E1E GPL N #5[E Python. A% GPL, Fify ) Python FZHEHSH] DA 85 [E) & ik
RIHAS, AR A G 8 S IR IR . GPL AHZS I B HERLAS: Python WT DA% A HoA/E GPL T 85 [Efty ik
BRI (HEERERERIAT.

IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ERIE AT A

C.2 FANREMHLIEMFGXER Python I SHER

Python #CHFIEIA SR IZHE R B R PSF 42 AE &4

% Python 3.8.6 Filf, [EIWISCHhiyaisl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% 4 .

AL Python H SRS R BLR AN R HE . S LR RENS & B SR AU — R i i . B E S8 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.8 §Y PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.11.8 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 3.11.8 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.11.8 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 3.11.8 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
3.11.8.

4. PSF is making Python 3.11.8 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.11.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.8

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.8, 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 3.11.8, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &

BEOPEN PYTHON BRVRBZHES K156 1 iR

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 THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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(R E—1)

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 ¥ PYTHON 1.6.1 g CNRI iR &#

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

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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(R E—1)

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 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

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

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

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

C.2.5 f}* PYTHON 3.11.8 [FlBA3 442X & /Y ZERO-CLAUSE BSD i%iE

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.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

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,
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.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

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.
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.

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. IN 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEFE ¥ socket JR 7%

asynchat fll asyncore fAL & DA R AR :

Copyright 1996 by Sam Rushing
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 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.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley 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.3.5 #{TIEN

trace B W& DA
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 O'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.
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C.3.6 UUencode £ UUdecode &E=

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 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 ZEimig gy

xmlrpc.client BALEE AN

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 TORTIOUS

BT 1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

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 B kqueue 71t & DA RN -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
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)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

BT 5
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {52540 % Marek Majkowski’ 37 Dan Bernstein [ SipHash24 {2 EAE. BOSAT
B

<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/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c R T C [ dioa Fl strtod B, FARAG C AR B 17 B M 2 5 B AEE). %A%
L 2f1H: B David M. Gay 8T IR ZHEZE, B BAER] PASE https://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c F#. 2009 4 3 H 16 H s 2= 04 IR iA 2265 DA URE B RZ Y -

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

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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

* % ok X

*

*

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.

*

BT 1)
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***********************************'k***************************/

C.3.12 OpenSSL

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

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

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

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

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

(an example is provided in the Appendix below) .

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

BT 1)
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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
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

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

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

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

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,

(BT —1)
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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.

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
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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.

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.

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

(M L—H)
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Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

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

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
——with-system-expat:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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. 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.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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 restrictions:

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

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"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

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

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.

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

C.3.18 W3C C14N H|sXEH

test R HH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/cl14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% figh 2% (E) -

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

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

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

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

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

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

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/sox/
12.17.7/s0x-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and
consequential damages, even if Sun has been advised of the possibility of such damages.

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

C.3.20 asyncio

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

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

Installing Python Modules, &[] 3.11.8

48

Appendix C. B E{Z1E



APPENDIX D

=
i
|mit
If

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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NP | |

2to3, 11

>>> 11
___future_ , 16
_ _slots_ ,24

A

abstract base class (ﬁ%%ffﬁfﬁ) , 11

annotation (%) ,11

argument (5]%) ,12

asynchronous context manager (3”35]*/}:’%%
EHE) 12

asynchronous generator iterator (3 [F ¥
El4 #ERE) 12

asynchronous generator (FREFMAERE) ,12

asynchronous iterable (ﬁHﬁ]%}T’Tﬁ%ﬁ’) s
12

asynchronous iterator (R FERE) ,12

attribute (BM#) ,12

awaitable (T &&FHH) 13

B

BDFL, 13

binary file (Zi### %) .13

borrowed reference (fEFHZ4HE) ,13
bytecode (fLC4l#5) ,13

bytes-like object (MfL LA EMM) ,13

C

callable (F=Ee4p4) ,13
callback ([E®) ,13
C-contiguous (C H&H) , 14
class variable (¥[EI##%) ,14
class (#[E) ,13

complex number ([El%) ,14
context manager (FEEHEAE) 14
context variable ([F3E# %) ,14
contiguous (EAH) ,14

coroutine function (HEERX) , 14
coroutine (#H#) ,14
CPython, 14

D

decorator (HE4F%) , 14

descriptor (H®%) ,14

dictionary comprehension (FHiZE&HEH) ,
15

dictionary view (FH#ApiR) ,15

dictionary (F#) ,15

docstring (EHF#) ,15

duck-typing (%FAE) ,15

E

EAFP, 15
expression (BEHZR) ,15
extension module (¥EFAEA) ,15

F

f-string (f F&) ,15

file object (BZEMHH) ,15

file-like object (M EWH) ,16

filesystem encoding and error handler
(RERAGEBERREZA) , 16

finder (ZF& %) ,16

floor division (1 FBUEKRE) , 16

Fortran contiguous (Fortran #&H) , 14

function annotation (& RX[EIE) ,16

function (B =) ,16

G

garbage collection (3% EY) , 16
generator expression ([EJ4REHR) , 17
generator iterator ([El4£ Z[EXRE) ,17
generator ([El4#) ,17

generic function (RAEER) ,17
generic type (RAAF]) ,17

GIL, 17
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global interpreter lock (4 HEH4) .1

H

hash-based pyc (#EIZEH#H pyc) ,17
hashable (" #[[EIH) ,17

IDLE, 18

immutable (R &4#) .18

import path (B AEAE) ,18

importer (3| A\ #) ,18

importing (3| A\) ,18

interactive (Z##) ,18

interpreted (E%ﬁfﬁ) , 18

interpreter shutdown (E%%&Eﬁﬁﬁ) , 18
iterable (FEMR#ME) .18

iterator (ﬁ%&) 19

K

key function (#® =) ,19
keyword argument (B85 5|%) ,19

L

lambda, 19

LBYL, 19

list comprehension (BZ|4&4EH) ,19
list (&%) ,19

loader (#AH) ,19

locale encoding (E %) , 20

M
magic

method (ﬁff) ,20
magic method (BT F &) ,20
mapping (¥#B:) ,20
meta path finder (TGELHFMHE) ,20
metaclass (FLHE) ,20

method resolution order (FEMEAIEF) ,2

method (7\7’«‘2?) ,20

magic, 20

special, 24
module spec (HAFE) ,20
module (}fﬁ,ﬁﬂ) ,20

MRO, 20
mutable (&Y H) ,20
N

named tuple (ff&t#) ,20
namespace package (& =MEH) ,21
namespace (@‘%?ﬁiﬁ) .21

nested scope (;,-%H}M’F)ﬂi*i) ,21
new-style class (F%[E) ,21

7 O

object (##) ,21
P

package (£#) ,21
parameter (2% ,21
path based finder (EREEWFHE) ,22
path entry finder (BRBIEE SHE) ,22
path entry hook (B&IEEH[FE) ,22
path entry (BAEIEEH) ,22
path-like object (¥ELEHH) ,22
PEP, 22
portion (#4) ,22
positional argument ({L %3 %) ,23
provisional API (¥4T APT) ,23
provisional package (EATEH) ,23
Python 3000, 23
Python Enhancement Proposals

PEP 1,22

PEP 238,16

PEP 278,25

PEP 302,16, 19

PEP 343,14

PEP 362,12,22

PEP 411,23

PEP 420, 16,21, 22

PEP 443,17

PEP 451,16

PEP 483,17

PEP 484,11,16,17,25,26

PEP 492, 1214

PEP 498,15

PEP 519,22

PEP 525,12

PEP 526, 11,26

PEP 585,17

PEP 3116,25

PEP 3155, 23
Pythonic (Python JEA#s#) ,23

Q

qualified name (fRZE47%) ,23

R

reference count (B3 H) ,24
regular package (EE#EH) ,24

S

sequence (JF7%|) ,24

set comprehension (%é‘ﬁ?é\ﬁﬁ) ,24
single dispatch (E—3)F) ,24
slice (1K) ,24

special
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method (F) ,24
special method (%% F i) ,24
statement (FEHRR) ,24
static type checker, 24
strong reference (%ﬂﬁ) ,24

T

text encoding (X F##) ,25

text file (XFHE) ,25

triple-quoted string (=3 3[EIF &) ,25
type alias (E[[E[F4%) ,25

type hint (B[FHER) ,25

type (H[F) ,25

U

universal newlines (H#AEMTETT) ,25

\Y

variable annotation (##[ERE) ,26
virtual environment (%ﬁﬁ%iﬁ) , 26
virtual machine ([FJ## %) ,26

Z

zZen of Python (Python Z[E]) ,26
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