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CHAPTER 1

BREATRE

« pip R EENLFERE. f Python 3.4 Bilh, ERIHE L SFE Python il il 2 fes .

o virtual environment ([E#325%) &R EER Python B85, W DAEIR RS & e A e Hr R &
4, AR AR R 4 s e ™.

o venv R E FEIBERIG A EIME TR, ¢ Python 3.3 BiAAA(E] Python fi—7B4r. 1€ Python 3.4 BHLS, E
R pip FIFTA POEL IR

« virtualenv j& venv i = R AL (LHEI ). EMHEEHFRSE T PAYE Python 3.4 2 iR
ARG, IRLERAE AR RRARESR A veny, RS B840 pip B T EEE .

o Python £ {425| (Python Package Index) J2& B I 2 HEE (41— 2 SLREAF R, o i 2 14 B T gl Hofth
Python i Jf] 35 i ]

« Python B} 4645 Ll (Python Packaging Authority) 21 i1 B 88 # AN SCO-VEE AR B R, £ 4
LUGEREEREE TR, PAMHBIJCEORL (metadata) FIMESMEAARME. M FI7E GitHub -5 _EAE#EA R
TH. B R M EBE R

o distutils j@f FAYEIEREN RS, B 1998 45 K PIIA Python H5E pe CJfE. fE 28 FL 3% il 1)
distutils B NEREREEL IR, EURRBL S BRI B SRR MHLEL . T H e MR 2 AR
HERR SRR — 7y, BRI R AL 7 A5 25 (B0 A A Python 35t EA0HE BR B8 A T35 1
MR AE @A)

TE 3.5 MU S St nr [EHee B, BUEHE S MY venv.

%
Python £l v - H L AIGE I [EIEE B %
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CHAPTER 2

BERHE

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAT 4844 Python E{F2R 5| 24— R S f A S HLHORIES 1 (dependencies):

[python -m pip install SomePackage ]

e

H A POSIX i f# (4945 macOS il Linux {fi %), A3 5 & id &0 B ARG i FH virtual environment ,

#77 Windows {113, A5 P 0] B TR 2% Python IRf, [ AR HE R4t PATH BRIGAE M| 10388 0
E PR

TE A 251 B B 48 5 — 8 BTG B/ DR IR B2 T AT . BEEER0E >0 < IHEBGER 1, s sEmrf
shell FTAFRENY HADARFIR T ICRE , o044 R BELAR A S 9% 18 s e 2 5 | 9k -

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

# minimum version

W, AR E BB E g, BRI T A A ETRECR . ZTH A IR AT Ls 2 U ffe

[python -m pip install --upgrade SomePackage ]

B pip MLAES TR 2 BRI R, AT DAFE Python B2 6 fi p 481
[EVEE T B AR BT veny BLAASE M. BEAE— 1 L [EH A [EMBEIREE 2 e B, TG BT R 362«

hs%
Python £l /i] & i Hi: %4¢ Python A&
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CHAPTER 3

ez anfa... ?

1=

TR RO B A — LB AT 1 DR AR o

3.1 ... £ Python 3.4 ZgijaY Python A& th%4E pip ?

Python /2 Python 3.4 4 BHIAHE pip H. BN ERAMA, pip FFEGE [ HBhL4E (bootstrapped) ], 72
% Python #4540 il & 15 P OEIH .

hz%
Python £/l EfMI 1 LREMHIT KR

3.2 .. ADERMEREREEHS 7

{8 ——user BEIHM A python —m pip install, EHOME AEIHFIMEMHF MR RH A T #HL4E
o

3.3 ... LR &) Python E4?

FF 2 LA Python EFEA IR i HIIKIENE, HHENA KA S HEMM pip 224, HuiEIL, (11
il phm AR E RN pip AT, SO 2R TE 5 fr s

hz%
Python £ E fim 1 ZREPIEREN
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3.4 .. E1T4#Z @ Python [FREERAEM ?

£ Linux, macOS PAKHA POSIX F e, (I A LA A% i) Python 5 145 A —m BB 28 (switch), 2
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 A e pip $84, WRRTFTH.
1€ Windows 7, {ifi f| Python [Fl&)$54 py 145 & —m BHRA 28 (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. FZin{d... ?



CHAPTER 4

FRNRREE

4.1 7 Linux PR EHZEZRHK Python

i Linux 54, Python i35 SAIEH 2 Linu (9587 . 52545051354 Python LA I
FE AL root HER, MDA GG TEIARECHEMESIEE. R IMRSGAIEFEYHL pip BT
B, G TR .

TEBHR RS L, DA pip G4BTy =R M R, sOAMEI G 3 44

4.2 K= pip

pip EMH B R A e . —WETER LR

[python -m ensurepip —--default-pip ]

e (LA HAR B 2225 pipfy R

4.3 £ EHIIE T (binary extension)

g%%ffimﬁ%ﬁuﬁﬁ%ﬂgﬁﬁﬁﬁﬁﬁ,&@%%@m%ﬁﬁ%ﬁ&%%@@&,%%%%%ﬁ
PR SR

W SIS ] wheel M5 HE, PAKZEIE Python 211525 REIFI 2 7E Windows Fl macOS #£1i wheel
E%éﬁﬁﬁ%ﬁ%%@ﬁMﬁ%,ﬁEﬁﬁ%%%EEﬁ%ﬂﬁ%ﬁ@Ememo%%%,ﬁxﬁ%g
caEem.

ARy R, A ARG SRR R DATH LY whee L AR SR AR ELICHE, B L8075 St B AR
T iR e, HAER E AT e g T .
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w2l
Python B0 i figre - il e
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APPENDIX A

7. %) X, shell [FHE Python $&/8 7 0. H i REYE ELafas ' AL B 7 sUes A T i AR XA 181

AR

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAERE—HEEAS (decorator) 2 %, Bl AFEXABIRE, Z 9 X shell BN H7H
# Python $E£/R“FIT.

o B Ellipsis,

abstract base class (1% JEEE(E])

g 2EHE (RE ABC) #24t T e g, (EEduck-typing (B TAE]) Mz, HAb
BRI AT, B2 hasattr (), RIBAAERECR A MBI SEER (F1anE I BER 7 ¥% (magic method)) .
ABC [EJf][E5E# subclass (FHEE]) , EMEREEKEH S M class (FEE]), HA#E isinstance ()
M issubclass () #alk; i2E abe HALHIESCH . Python £7 7 £ [E# R ABC, FiNERHEH (F
collections.abc #i4). #F (F£ numbers #i4l). &% (FF io #54H) I import 4GS FIE A £%
(#£ importlib.abc 4 ). RATPAMEH abe HigH @ H 21 ABC.

annotation ([EJf%)

jf)ﬁlé‘ﬁ%%l class 1. MR 2Bk mEEAH B BERE. JRIEG, R ARAEEpe hine (ZUEHR
)

TENATIREE (runtime) , 5 38 BH (EVRE IADAF L, (HAI88 0., class MR RN VR, & 4 [k
FEAFAERAH . class FIRFZCAY __annotations_ #F5RE T,

# 2 (Elvariable annotation. function annotation, PEP 484 1 PEP 526, &St i ¥ HIh e ER . B
[EIFE Y e B 5 YAt 75 2 (F) annotations-howto .,

argument (5]%})

WY pR 2R BB 45 function (B{method ) W{H. ©|8CE WifE:

o M42F 5| K (keyword argument): AERRPEIYH, DAFREIY (identifier, iUl name=) BHEAMIG]HL,
s JE DA ** & dictionary (i) [ERE RS #. BN, 3 Al 5 #ZPAT complex () FEIY
) B SR | B

11
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5] ¥ (positional argument): A2 BHE 5 BN G| B, (78S | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & ierable (PJEWCE) PICRBEEE. B0, 3 S #2LARIEm b
HOEVA-E1E &

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

S BCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 5[ calls Tofi. 7ERE
WEE, ARATE S ST AR RS — 5 | AP & i e A [ sk

st 2 BRER I parameer (Z90) H . & LHEET 5 ERS 82 M 2E, Ak PEP 362,

asynchronous context manager (L[R2 {55555 PI%S)
—fH 7] AFE i async with BRAX P RIBE WY, MELEMEFK __aenter_ ()
__aexit__ () method (%) KIEHIAY. i PEP 492 5] A,

asynchronous generator (JE[q]BEIH:%%)
—A{{f & [A] & asynchronous generator iterator (JE[F - EIALREILE) MER. BERFRMG —MHA async
def EFI 1 FE R (coroutine function), HAFM R EME T vield HH N, BBEM —R5 0] HR
async for [FIEME.

B AT REE AR — AR EE g R, EER L BRI RER S EA BERE
(asynchronous generator iterator). #—HFAEM BN ERERE, A sC LIRS, DABRIEEE.

—(AAEE B EE SR AT e S await E X, DA async for fll async with BIRR,

asynchronous generator iterator (JE[]2BEIE:2$ENCES)
—1{W iy asynchronous generator (AE[FEZFEVERS) R FE T4 .

g —Masynchronous iterator (JE[FZEENCES), BT LA __anext_ () method BEIFIYIE, & [a]fd—(F
A1 (awaitable object), sz AT IR EA S AR T8, HELEE T M yield EH
XK

Bl yield ErE {5 AT, ERtfEM B mikeE (GG s s LW E iy wy A . &R ¥
ElA ZEREPAS 8 __anext_ () BYEAYA S50 A OB R RE, & e i a1k #4838
1. #2[[E PEP 492 #] PEP 525,

asynchronous iterable (EF]2E W[ [EYCP1L:)
— (@Y1, BT PALE async for BRIAP M. LHKEER __aiter_ () method [a] f—
{Easynchronous iterator (JE[RZECEE). B PEP 492 5] A,

asynchronous iterator (JE[R]2BENLES)
—{HEAME__aiter_ () fl__anext__ () method (¥, _ anext_ () WZEE—Hawaitable (A]
W) . async for ErfEMTAERAEMRESA __anext__ () method a4 FE14, HEIE
5|#% StopAsyncIteration ffil4., B PEP 492 5| A,

attribute (/&)
— (A L (R B8, A% (B 2 REIZE 8 6 JT) 3 3 PR 55X (dotted expression) )44 2 IR . Bl
R o H—MRJEVE a, RIRZIEVEREDA 0.0 PE2 R

USRI PEARAF, 2T R T AR idendfiers P 7.2 BUEVF Gidendifier) 9 VAT 1
Y, BIANGEH] setattr () o QI HEA R IR S O B 0 P RAP I, TR R getattr ()
REUFE .

awaitable (W[2E55¥1L)
—(H A DAYE await AR Py L. TR PAR -l coroutine (THFE), B2 A __await__ ()
method ). 53k 2E PEP 492,

12 Appendix A. fi75E
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BDFL
Benevolent Dictator For Life (#& 5 {-2Z##HE ), X 4% Guido van Rossum, Python #1315 # .

binary file (- ifEfIREER)
— 1 RE[EEHURN 55 Abyres-like objects (JARLTCHLEBYIE) Wifile object (REZWIF) . QAR B4
DA (b, 'wh' B "rb+') BIEREZE. sys.stdin.buffer, sys.stdout.buffer,
PAM io.BytesIO Ml gzip.GzipFile B,

gyt 2 Elext file (XFHER), ER—MAGEESIRAMEZA str YIHIERDIT.

borrowed reference (fi%J]Z)
7 Python ffj C API 1, fSHIZIRE B Im SR, KAz EAEE s K.
RGP HE, & I f% R $54E (dangling pointer), Bilfl, — I3 [E]1k (garbage collection)
A AR I8 W) (0 B AR — (Wl strong reference ([E)2R8), TG sZ 4 {445(E].

$borrowed reference WENY Py_INCREF () PASSE 5 (in-place) ¥ [F[Elstrong reference 21 fa ik HA M
B AR AN BEAE R — I FAS 2 18 2 mi sl (E). Py_NewRef () pRURT F A E7—1 B i strong

reference.,

bytes-like object (FfycalH ¥tk)
—1l 37 4% bufferobjects HREEIME 1y C-contiguous EGIRmMIMIE. BOIEFAN bytes, bytearray i
array.array ¥, PAKRFFZHE RK menoryview Y. FEA IO ER Y AT R BEHE 307 EORHT)
HAEEA B LEA ORI A . AR AR RS socket (FEEE) k.

HUESE R T A R TR . (B SR A s e R [P S A AL R ). T
SRR [ 45 bytearray, PAMN bytearray [ memoryview, HAWREEFETIEHE N E
B RE AR T Y (THESE SN AL IR ) s B4 4% bytes, PAK bytes ¥4

memoryview,

bytecode ({iJCfE)
Python {1 J5 G5 & 9l 4 s i AL JCAIA , /2 Python F23UFE CPython B i#ak FHEF R, 3% 01oc4l
WGP pyc RS, PAESE AT A R R REE T P (A7 DA A S s il 20
SEMICAME) . B [P EEEE (intermediate language) | $E(E) 2477 —{M virtual machine ([EJEHERS)
b, EEMEEAR S Cr A T B (T A A 3 E A M #3185 (machine code). BRI, (7 cAH M L2
$EEAEANIR] ) Python [EMEEMERS 2 HHEMEN, HASREFEA A1) Python 7 I ARFFARE o

(TCALAS I8 21 F 7T DATE dis BEALIY R SO 4R 3]

callable (n[Ip-nU4ft)
—{i callable &I DAREIPIHAQ P PE, WP ST REDA RSB — 45 e Gl Rargument) -

[callable(argumentl, argument2, argumentN) J

—Af function B GEAH flmethod HR & callable, —{fG BEAF __call__ () JyyERY class 22 B ]t 21
callable,

callback ([A]If)
VEIES [ e (B i — il JIl A2 X (subroutine) BRI, S 7E AR A S8 Iy [T B R 04 T

class (FH(E])
— {8 A ST 5 E A A . Class 1) 78 3830 % € {2 2 method [¥)5E 3%, i8¢ method 1] PAYE
class {4 B LA 744

class variable (KA[E)52%)
—fH¥E class "PBE R, HMERZ LAEAE class IR (RHEINZTE class BB ) W&ok s,

complex number ([EJ4)
— AR M AB M EEARSNI T, I B iR & 3 B — 8 B A — @ EE 2 A . [Fl#o 2 F)
AL (1 PO AR) MECRS, ILALE R R () 1, 7E TRER s (E) 5. Python [FJ%#
THEMW R, RAREERFRER; [FERREHE &N J #igis, flin3+13. A%

13
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% math BAHEIR) TH S0t R ES, #5EH cmath B, [V BT 2 — (R I8 B A MR D RE .
WRAREG 25 B B M TR, IRE AT BEREE 7R 0T A2 4t 20 1

context manager ({555 HI%S)
—fE AT A ] with BRI REBEEM IR, MERBEMEFR __enter_ () Fl _exit_ ()
method 5. #H52(E PEP 343,

context variable (555491
—F s, HAE R DARSE R SO SE I A TR A . 58 BUISAAT 4% [ I8 43 77 1% (Thread-Local Storage),
TEHA, e TH TR ARIME. AW, BREREE, & Wi Preas
ZARNESE, WEE S A, RAEEFTAYAERI 2L (concurrent asynchronous task) Y, S S #
WheemBE]. #2[F contextvars.,

contiguous (M)
T SR — 1] 4% 187 15 2 C-contiguous B & Fortran contiguous, Rl & &y e Y] M gl 1 [F) /2 i 48 1) . 4 (zero-
dimensional) 11 #& 15 [ A& C J Fortran contiguous. 7E—#E (one-dimensional) [#31) W, 4418 H W /EAERCIR
HE PP A AR RS, TR T P 0 R AGIER . 752 #ERY (multidimensional) C-contiguous 51,
PO I R ) NE 5y A (R T e, e — R R 5 | S8 (k. JRTMT, 7E Fortran contiguous %51,
SF—EREG R

coroutine (1F%)
i A2 EIFE (subroutine) [f)—TE S [E B FEMTE 2. mIIFE 22 70 LA ey ] Bl ol e (B 7 — (081 IR ] 0
i%.ﬁ%%%ﬂ%ﬁ%?%%lﬁl%ﬁf‘ﬁﬁ%ﬁ?ﬁﬁ/\\ REAEE . EMREELL asyne def BURXBEAE. )
= 5(F PEP 492,

coroutine function ({HFErA)
—{# [a]E coroutine (FHFE) PRI RN . — (A FERREEVA asyne def A WiEsR, ElREG &
await. async for fll async with B8, SLLE#EF A PEP 492 5] A,

CPython
Python P30 7E = AU E BE 11 (canonical implementation), #{#§7fi7E python.org |, [CPython | iE{H #i#ELE
WAERFRLAE ], DA A e B VR B B B /R, 140 Jython Y TronPython.

decorator (Z:fiigy)
—fH R, EE RS R, BT e ewrapper §EYE, WOE A E—E K005 (E (function
transformation). ‘EfifigFA 7 #EiHlJ& classmethod () fil staticmethod ().

Fetian ik HUZRRRRE . DA W ek o FRAE R 3R 2 SR

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Class WLAFAEAR I AR , (EAEIRELLBOR & . BN EEigi i E L %, w2 [Eek=UE 3R class 56
IR SO

descriptor (}iiR7%)
EMEFRT __get__ (). __set__ () B __delete__ () method Ay &1 class & 42—
WERRE AR AT e A R R . W, ) b SRS . 5 B A R
BTE a ) class FHLAHEIRAFE b P 0F, (AR b 2R, DI EHHA R method G
Y o SR A 28 ) AR 2 VR AR Python () B, HEIEMERrZDIaEMALRE, SLRThabashm .
method., J&: (property). class method., [FJA% method, DA ¥} super class (AC3HE]) 2.

B R AR#E method (Y 2 & H, 752 [F descriptors B RS 58 .

12 Appendix A. fijEE%
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dictionary (5zilL)
—F B W [ 5] (associative array), HH (TR AOSE G im it EI(E, S0 ARATT A __hash_ () Al
__eq__ () method ¥4, £ Perl i ABEI3E(E] (hash).,

dictionary comprehension (‘zdlL4s & 5)
— R R YR, AR — (T E W 2 i A B G Ay e R, (B B B &k 5 DA — R % e ]
results = {n: n ** 2 for n in range (10)} @A —fFd, BAE TH n BHFE n
** 2, 72[E) comprehensions.

dictionary view (zHUEGERL)
# dict.keys (). dict.values() M dict.items () FEAYAPREE TG SMHRML TS
s IE H A AR, BN E A SN, A WS s g B g e
#apy list (EB%1)), ZEfEfH] list (dictview) . F52I[E dict-views.

docstring ([EI )
—BTE class, pRABBAF, EEISEER BB FR SR R EAEERTR G2, |
Catiies i, ERARTE class, RSN __doc_ @M. B EIN R T DAE E E
(introspection) E[EISE , [H e &4 14 A EVRH SCORA7 R S (7

duck-typing (;-1-24(F))
— TR RIS, BN A R B E AR S R S LA IERER I BUmTA 2 i
method Ik J& 7F € WL AT HLBE PE M S . (TSR E Al A AR —[EVRS 7 Hon e sk — B 1, HRE
B —EET. ) HEEGE AR e BE, o sstag 26 £ X (polymorphic
Substltutlon) AIEE T B . BT REZERAMEH type O 3 isinstance () #EFTHIEL. ((H2F
W, WTRIEIR DA 4 2 & & 28[E] (abstract base class) REEFE. ) SR, BilE EEH hasattr () ]
ik, SR EAFP FECEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F5REX KA THAS ) EE%E R Python 4k fEAE

el SR AT, [EFEZ S B s Al s 5 . ez Bl iy als, HARG
RAFERFZ M try Fl except BIAX. B WEFF L HALRE S (G140 C) W RAILBYL JARTE B T ¥ H -

expression (FiFL)
— B AR R ERR . [EAEEE], — AN ScE . AR, JBHEAFEL @%ﬁ?j@%_ﬁ”}m}
SRR ERL, S Lo RER R R R . Eﬁinq:g;ﬁ\:'fﬂlnn HAMME, [EHEFTA K Python 7F
H AR A SN —Lstatement (BRIAS) ANREPHEEE X, BlU while. B{{H (assignment)
WA, mAREER.

extension module (H% 75 {4l )
—fRIPA C 5 C++ HFI A4, B Python ) C API SRELAZ.C F fifi i H R XA T HH)

f-string (f ‘i)
PA £ B E [EIRTSE AR SO R E [f 2ep ], R UMb E i ORI i 5 . 7R 2 E PEP
498,

file object (RsRYfl)
— {0 7 AR S5 ) (file-oriented) APT (4l read () B write () 4§ method) ACHAEIRIE &R
Yk ARSEAE Z YRS A T, B R o S B A A 2 R AR A (R A A sl R (1
EEE A /. SO E R R . socket (). EIE (pipe) %) WL, HEW B REE 54
Z W1 (file-like object) BY % 7. (stream) .

L, A=REREEYO: IR = B4 5 BRIEI — AR RASUT A R . BEMMNTITE 1o B
FRESE. BV AHRYFRIERET 2 M open O B

file-like object (KifsRitk)
file object (REEAE) TR
filesystem encoding and error handler (#4458 uEMES L PR X))

Python J i fHj i) — Ml A A5 AN S B BHpR 20, T AMRAS 2R H AR R AR G 0CAL,  PALGHE Unicode & 55
e R
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R 28 R 50 A A 00 ZEU DR 5 BE RGN RS A /N 128 W TeAH . ISR 28 R 5 dm A S VAR AL BL AR 8, HI) APT
R €5 % UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI MBS AR
ERF USSR R

filesystem encoding and error handler (1 28 % %t 4 A5 F1 4 5% jE P ¥ ) & 7F Python [ &) IFr H
PyConfig Read() E X KB &: #H 2 [F filesystem_encoding, DL} PyConfig ¥ K &
filesystem_ _errors,

HtsFllocale encoding (IR ERAE) .

finder (K%Y )
— R, Bl EEAEY; import AL loader (FALE) .

ﬁm@,ﬁﬂﬂ@%*ﬁ%ﬁl TUHEIE F MR 35 (meta path finder) €] sys.meta_path, T§AiE7E B F48 %
(path entry finder) € {fi[f] sys.path_hooks.,

752 [F) importsystem f{l importlib DA T fRH Z 40,

floor division (] T ILE2RR:)
] MR A B A R U SR IR YA . 1) R U BRE RS 2 /. pln, A 11 /7 4
A RE 2, Bl float (FFEEK) FURMERTIIEN 2. 75 Rl @R, (-11) // 4WERE -3,
B2 -2.75 Pié F G4 L. 55 2([E PEP 238,

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

See PEP 703.

function (pAX)
— A BOA R, B REEI A L, BT AR R B e 7| S, E L [Tl
MR AT PiEsEparameter (Z¥). method (F53%), VA function Z i,

function annotation (X [FRE)
oF 2 22 sk [ BB Y — B annotation ([EJRE) .

BRI R R ER2 - G0, S ek 2 W int 518, EEf—@ int [EE:

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

Ui

PR BV RHYATE function T A REAH R RE .
i 2 [Elvariable annotation 1 PEP 484, %A WIheemiid. BEREEBWREERTE, 5# 20

annotations-howto,

__future__
future [FiAZ: from _ future_  import <feature>, WIE/R4iEL I FIHRLEYE Python 3K
?’?ﬁﬁﬁﬂ-‘*ﬂ%ﬁi.fﬁ/ﬁﬂﬁ PR ERESR R S BT AR A ﬁ'ﬁ _ future_ HAARIFET feature (2
%) TTREMIE . Z5i import MR 4H [F35 H AR BOR Y W\TM%E—ﬁl?ﬁﬂﬁmﬁ‘é%ﬁﬁﬁﬁﬁ?ﬁ%ﬁi@Jlﬂﬁ
ﬁ‘g‘g , AR (e 48) mEImEEA e
>>> import __ future_

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

garbage collection (i nlik)
O R BN A Y, i OB AR . Python AT R ml i, J2 %18 22 MR 519 (reference counting),
DA Kz — i B [E V4G T 11 o B 22 BR G B (reference cycle) [ AE TR 157 3% [ it 2§ (cyclic garbage collector) 3 5¢ i »
B3R s o] DA oo AR AE S HOt A T ol
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generator ([FIZ1:%%)
— (il €r |8l & generator iterator ([EAFREUCE) MK, BHEERGE —MEFNYER, HARHKZEEE
T yield @B, fEEA—RAIN0ME, S R for R, sZ2PA next () W, BRMRHES
) —{REL o
B ATEEE AR E s — MBS E S, E s, iR R R BERE., K%
AR BNEIEZRE, AR se A ATaE, DABERIE 35
generator iterator ([E)Z:g$E1{C7S)
—{ Hgenerator ([EVERE) sRCHrE LIPS
B yield e EERART, FERUENENIHRE (G ks s WS iy wy PR . EEIA %S
IR 28 A IS, B ar s i by A AT (LIS A VR IR 0 i B LA Y eR U TN A] ) o
generator expression ([F]2: 738
— i [ EER S E T X BEERB FEIEEEESX, BEEE W for T4, S TRERT
(I et o, o B DA B — W88 i FA). Al B R NG EANE m UEIA: 21

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

generic function (7Z%IpHX)
— 18 i 2208 R AL R R X, % o AR [ 7% 2R (B B ) S o S0 ) R sz WO A 42
& R B 5 (dispatch algorithm) 2E[EIE .

55 2 (Flsingle dispatch (B—3F) 3% H. functools.singledispatch () HAfiz$F1 PEP
443,

generic type (32 24171[F))
—{lH FE[E V9l 2 B{k (parameterized) [¥)nype (BUE)); 52— ZASHE], 2 1ist fl dict. BHH
A [Elb = FIEE

a2z AELRE. PEP 483, PEP 484, PEP 585 fil typing HE4l.

GIL
#52(Flglobal interpreter lock (453 H32884H) .

global interpreter lock (I B E8%8H)
CPython B g4 Tt OS], DARECRABE RS A — BT 46 BE3AT Python [¥)byrecode ({7 ICALA) «
HiE Y (IR AEERE, fdict) HB)HbEE%REFTFE (concurrent access) FfEHE, UL
eI T ARG fk CPython AU EEME. S8 M B iy, @ EBaR 4 5 EIZ #4744 (multi-threaded), {H
FOAB R S b 22 SR BRER MRS REEHR AL A — KB T4 71 (parallelism).

IR, A SE e, MeaR R R E A BOR S =0 Y, B MR T e AT A O ()4 R R AR
(computationally intensive) F{LE5HF, FILAMEER GIL. J54h, fE§14T VO I, GIL U2 Sy .

As of Python 3.13, the GIL can be disabled using the ——disable-gil build configuration. After building
Python with this option, code must be run with -X gil O or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to use
multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc (ZfEZEHEN pyc)
R AL (bytecode) ¥ AEH, A8 AT A2 ST HE O B SRS, AR JEAT AL
M. #52[E] pyc-invalidation,

hashable (W] 3[EI))
W ED A — A ENE, s EE A GER A MmE (BEFE—M# __hash__ () method), H
AEHAWY A EA L (BEE—F __eq_ () method), APEIEHE—MT 4Bk, ikt L EF
SRy EE A, e ZE A A [ A R (EE
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AT (hashability) i— {891 AT I dictionary (5°4t) AYHERN set (Se6y) AUME, HEIGLEERIES
fEERAE HETAR G 7 A EHA

KZ Ui Python A nl 4 IL%#F%‘I&ET%IEI’J TR R (0 list 5 dictionary) [EVARJ2s AT
SRS (B0 wple (JTAL) Hl frozenset) , SUAHEMIT R 2 il ER, EMA S A4 2 nkER.
LRGN EH E class BB, RIS LEY 0 G i I_WEIEI’J ETEEAN U RS f2 A AE Y
(BrdEe Mg ), memMmREEERATE R EMY id(

IDLE
Python ] Integrated Development and Learning Environment (%% £ 5% Bl L5 1% ), idle J2— W KL A A9 &
HRAR I L REAR PRI, ©Of Python MUEEUHESS A THIUA — R FR L .

immortal
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.

immutable (An]%&H1k)
—fEEA B AN Ay IEEE . FEA wple (Jofl) . BEWIFRARBECER . TR
— (AR R (L BB AT, R ST — R R . B e B S (ENE A My, #5 SE2E £
fa,, B4 dictionary (F-81) rhiy—(H g,

import path (5] ABf%)
—AEfrE (Skss /e B ) BFIE, WAL B2 FE import FLAHKE, @ Wiparh based finder (JEJA
R Figde) BB E . 7E import ], BLA7 ) FE H %5}5@ sys.path, {H¥RFEH
(subpackage) M &, EWAIHEEKEHLENN __path__ JH.

importing (5| A)
— (R, —EAAL ) Python FExCAE AT DAS AR, # —(EAAL H Y Python FExCH5 A .

importer (5IA%})
— i REE 4k AR EBbRR finder (S488%) tiloader (BALR) Y1

interactive ( H.EjY)
Python 5 — 1 7 8 = B i 4%, E%ﬁﬂ'ﬁﬁf%EE%%E@%&?W%AW@K%HLﬁK SERIEATE M
EHEF MR, REE® python, ANFEALMIGIE (W] GEEE A RAIE A T B IET) .
18 2 PIHUH AR R SR A A A R B R (R help(X)) Egﬁﬁﬂfi‘%ﬁm%ﬁgﬂ 55

tut-interac.,

interpreted (P:21)
Python /&Ml #5355 SESRRERE T, ANEE I A T RE SRR, REAT (L CALS (bytecode) i
E%%E’JT?T BRI ﬁ“T’*’ ?TME%%}iLﬁ, MASTS BAREH ST o) — R TS, AEFHITE . Hi#
(nn = 1_%) AR S A E A B EE / RESEDY, A e M e AR i A TR E . Y i 2 Einreractive
HEH

interpreter shutdown (273 BHH)
 Python FLREAVGEZURBAPARE, B & A —(FRIEEL, 76T BRI A Bl B R, s
AR B ERT A . B &2 RIFFN 338 =k % (garbage collector). i@ REEIEHE 1 1) & B & B iR
PR (destructor) S 55| I [BIIF (weakref callback), AT AR, 7 B BB BEL A i R =g
BB G A, FEE IR EETREANEAER T (5 RS2 0K X B A sl 2 B )

HEG I F2ER, 2 __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WE{C#1F)
HAEE I R . TE OB T LRI R AIAE (92 1ist, stx
tuple) AUESEIERIIE, (I dict. 200, DARIRRTEZAER cass BITF, LB class
ﬁ_iter_() method ﬁ%g{’ﬁsequence (rﬁlj) EE%E]/J __getitem__ () method, a%'ﬁ:?jﬁﬂfj.
R
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A ERYAER R for FEMFT 2 HMFTFE—RTFHH )T (zip O« map () ..). &M ERY G
TEES | B R A E R iter O W, B GERY AR E—MERE. tERE RS —4E
HEA T3 (one pass) S . i HEIAREE, WHEA—EZIFNY iter () S AFTERERIBWAF. for B
W g BB ERER S, TR R R a4 s i, R B RN AR R R
Btz Fliterator ([EURES). sequence (JE%) Flgenerator ([E)VE#E).

iterator ([FC7%)

— R R R . EERIE I EREHY _ next () method (B2 H LB 45 I R 2 next ()
GRT R E R P AT E o ORI BRI, R @59 StopIteration flAh. BLKE, ZEIERY
e i, AR _ next_ () method HyifE—E0FRY, #RH & KT ¥E StopIteration,
REFHEA M _iter_ () method, B REEIRZYFAL, Bt EER S BEETERY A,
FLA] DA A K 2 e A nT R 21035 & . — B 6141, 2Bl Z i ER (multiple iteration
passes) [FEEUHG . —(HAMYIE (182 1ist) FERRRIREEHES iter O RATFE for [EE
Hers, #aEE—mammEfRs. EHERZSERE (ZRER) K, HemEEn—mER
g O FOERS M, ARG 2 155

TE typeiter SCH AT AR B B 2 &

CPython E{{E4Ifi: CPython does not consistently apply the requirement that an iterator define __iter__ ().
And also please note that the free-threading CPython does not guarantee the thread-safety of iterator operations.

key function (=)
i pR T R 2 (collation function) J&—f A IFHY (callable) pRX, &5 €5 [MlfE—fi F R HET (sorting) 5§
FEJF (ordering) fR{E . BIlll, locale.strxfrm () ¥ AREIE—{H T i E e HE 1wl HE 8

Python Wy F 2 T H., #8322 DAGE ok XA e R e Fr 8oy 8 =l BEMAHE min O L max () .
sorted(). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

AR DL ST — SR . BN, str.lower () method B[ PAMEEIAR 43K /NG HEFF i 8t bR
Ao B, —MHE KX A DAE Llambda A AP, HIA0 lambda r: (r[0], rl2]). 74,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FI=1H

GRS R R X (constructor) . B QAT R SZ AN AL S R A 01, 5 2 BT HE) T o

keyword argument ( [j#5525 |4
% (Flargument (5]8Y).

lambda
B —expression (FEHE ) FFALSA—M8 4 47 E K 2K (inline function), A% bR RN RESR(E . 7

lambda PRI EEVEE lambda [parameters]: expression

LBYL
Look before you leap. (= JHIM{&4T.) &M EAK @7Ef TPl itk 2 m, IfEeEk . &
TREASELEAFP Jr 50U, HERROREAFHL 1f Bk,

i h, LBYL a7 [ =] f1 [&47] Z M5 IA T sEWE (race condition) f
Br. BlEPA FFEE if key in mapping: return mappinglkeyl, HISHS— {47 457E MR
ZAREEBERZ HI, W mapping FRERR T key, RIRZAEAEHt € 50, 15 1 R RE T A 85 (lock) Bl fifi
EAFP %l )5 s ARIE]

list (#51)
—{l Python [Flf)sequence (J¥41)). EVEERF T2 list, & HEHRRIHALGE S TH i —{F 51 (array)
MG — (B4 5 ) (linked list), FIEFFROTR B FEREEEZ O(1).

list comprehension (Hi 5% & E )
e 2 B B e 8 P ARG Ay T R, [EME A SR DA list FIE B . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] GFE—fH5EE list, Hrp
1455 0 3] 255 S FEE], Fra s+ 75078 (0x..). 1 FAYREMAY . WA E, HIl range (256)
A TCRER P
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loader (F{A%S)
— (A B ER AL Y. B HEER 4K load_module () ) method (). WAZHEN Z
Wifinder (FAges) BE ., WE2AEHE2E PEP 302, Bitabstract base class (% EEHETE) , ##H20

importlib.abc.Loader,

locale encoding ([ 382575 )
7£ Unix I, ‘B2 LC_CTYPE [@is2 €4t . B DA locale.setlocale (locale.LC_CTIYPE,

new_locale) K% iE.

£ Windows |, ‘EJ& ANSIfUHEE (code page, flil "cpl252"),
¥ Android 11 VxWorks |, Python {ifi |l "ut £—8" {E[F &4 i .
locale.getencoding () A DA AR EUAS: 5 uk 4 A .

.55 2% filesystem encoding and error handler

magic method (B Ji7k)
special method (45K 7)) WI—18JEI1E =R i .

mapping ()
—HERINE, ©SIRAT RN E R, LB E abstract base classes (flI5 35 ICHH(E]) H, collections.
abc.Mapping 3{ collections.abc.MutableMapping ff 3§ i B method, #&i ] 4 #F dict,
collections.defaultdict, collections.OrderedDict fll collections.Counter,

meta path finder (TSRS
— A B sys.meta_path [fi [ # K finder (FARTF). TEHASFMATIGLICA A F40 5 (path entry
Sfinder) FHE{EZAE .

B A TCER R A P BEAE ) method, F52([F] importlib.abc.MetaPathFinder.,

metaclass (JCHAE])
—T class [ class. Class 5 i FE & 27— class 4% . —1# class dictionary (ML), DA K —1# base
class (FKHE]) 5)FE. Metaclass A B %18 =518, [EE#SI% class. KZHA9 4810 RE2CEE
e AL AT EE . Python [K4FE EEAE N E REEIE 37 H %71 metaclass, K/ G A 2 1 A
FENWTH, (2%, metaclass W DASRMLEIR HAEMMME £, ©Me v kst EE ke
HEINBAT 48 e A 15.%14&@4 FAEHLBI (singleton), DAN T2 HAWAYATHS

T £ %31 AT DAYE metaclasses Z5 i F1 4R F) .

method (J53:)
—{BHE class A<BSEIRY @ 3610 . 4125 method VEFIHL class B — ﬁl)% PR, R 15854
EH R E S —Earsument (518) (M5 #uEEME] self). & function (=) Finested
scope (HIRAEE) .

method resolution order (Jji:fEbrIE)T)
TSR Je e A AR AR I B AR, base class (FIRMHE]) BdR S M9IET . B Python H 2.3 i
L T A AN, #52(E python_2.3_mro.

module (i)
— {44 Python FEUHE M) A 4% B.(7 (organizational unit) 1. BLAHA —Mdr& =M, BEESIEREN
Python ¥y{. AL HE thimporting H)iBFE, WHIA Z Python.

k2 Epackage (B,

module spec (BigHBI#%)
—{H 44 S, B A S A ARA] A import AH B &l B2 importlib.machinery.ModuleSpec
1) —fE B 11 .

MRO
st 2 [Flmethod resolution order (J5fEATNEE ) o
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mutable (T[EE%1))
AT A M E, (AR e 1d O o A Eimmutable (RA[ 8114 ) .

named tuple (Ff#IicsH)
i [named tuple (Pff44 7C41) ] J2464¢E tuple SR AEATREY class, HERTIZRT] (indexable) JTLHE R
AT DA P42 J8 e SR A . 35 S (EIEY class 7] DA R A AR IR 42542k

AL E7E R E))E named tuple, 3% time.localtime () fll os.stat () [{EM(E. B—HF 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

4% named tuple Z[EJME (W1 L%) . 2, —1H named tuple th ] PAGE—H IEBLAY class 5@ 82K
35, AP class 287K H tuple, HEF T HAMEAL (named field) RITT . 5Z%8H1Y class W] AT T 405 .
T PA#E K H typing.NamedTuple 2Rz, 0] DAfE B T Mk R =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LLHIMY method, 5 L% method W] E 2 7E T 5 s FIE )
named tuple F7, HEVEIRF|H),

namespace (i %23)
S REAE IOy o 4% 25 2 DA dictionary (28L) BEECVE. A WIS, A LBV a4 25 11
AP (7F method ) oA BRI 24 25 . A s 25 RS B By Lk am4a e, ARSI A AE. f
W, X builtins.open fil os.open () /i T fir 4 25 R A . v 44 25 [ 1o i
it 1 s 732 WD RS A AE B A — R ek 2, ARGt vl bk e T 4 bE . i, % iH random.seed () 3§
itertools.islice () HHEHIFE R, R HEEH random fll itertools MAHAEEE.

namespace package (i Z23MIE:)
—{fil PEP 420 package (£4F), ‘& HAEVEEI 7214 (subpackage) [1)—{H 254 - fiv 44 25 H 4 1T REEIA F AL
Rk, T HAARE S MR G —reqular package (TE#ZEM), NEEMBPES __init_ .py

EREHEE.
FitzEmodule (B4 .

nested scope ( HLk{E M%)
fig[E]2 I 4N 7€ 3% (enclosing definition) HH A 8L HE /1. ZRGIRIE], — 1 pR A0SR 2 AE 7 — M i X p
s, MemglsrEsNgmCh e, FiE, EEEEET, SURERSEE A R2 R, m
SBR[ el S R A A (B 1 R Ik i B S B A . TR b, A del s R AE At 44 25 T P
B F A . nonlocal ZFFEINEEHEMEITREA .

new-style class (FiRJE(E])
— %, ERIEBAEN AN class P ¢F R class J@Uk%. FEH- 01 Python MitAr, HAF=
class 7 fig (i il Python BB (). ZHRMILIAE, Bi& __slots__. Hiliik#F (descriptor). J&VE (property).
__getattribute__ (). class method (BEE|H¥:) F static method ([EIEEH ).

object (¥1})
HARE (@) EeieRNATE (method) MEMIERL. B HR{EMTnew-style class (i HHE])
M % base class (MR .

optimized scope (Jp{EALfENIIR)
A scope where target local variable names are reliably known to the compiler when the code is compiled, allowing
optimization of read and write access to these names. The local namespaces for functions, generators, coroutines,
comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter optimizations
are applied to all scopes, only those relying on a known set of local and nonlocal variable names are restricted to
optimized scopes.
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package (£1F)
—1f Python f{jmodule (FL41), BT PAELE T4 (submodule) sl iEE)) 7414 (subpackage). 17 |
M, B2 __path_ EYERY—{# Python Fikl.

Rk Flregular package (IEFIEAE) Hinamespace package (4423 BB .

parameter (Z8)
e function (P 3X) B method 5 3§ 1 1) — il fiy 44 E{ 8% (named entity), ‘& 45 W 3% R X B E Bz 52 19—
fiargument (5|%0), SAERLEEE N H/RZM51 8. A AR 2 HEE:
o positional-or-keyword ({\i BB BT FEIH— ] DA e 45 B a2 AEEI M 42 5 7| Scpl R 5 [ 45
B2 MM THBE AL, BIanPATR Y foo Fl bar:

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

« positional-only (PEFRAIE): FEW]—8 HAEH MG E DR T [ #. ERUE RS R0 &
—fl / 70, WA PATERZ T OUHT I E SRR R A E 2 M, BIUILAR Y posonlyl FI posonly?2:

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

o keyword-only (1HFREASET): T80 —M8 N GE AR S F R b5 . ER=Ue s #d, 1
L —AEAT B R 5 5 2 B (var-positional parameter) 52 B4 * o0, SRV DATE AR o SR IR
BT 2 8, BIMPAR I kw_onlyl 1 kw_only2:

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

o var-positional ({EREYEAIE): FEU—PRERMERF /ISR IS T | B (FEC 2 B2
WAL S [ 2 A1) . BB EREHS WA R T E L~ AOERW, GILAT args:

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

o var-keyword (ALFUCRBHHET) © SEWIAT PR AL BB 75 8 (TEC B 2 B =2 1)
LATR TS5 Bz o) . B2 OR BB e L2 WA M b~ AGERAY, Gl B #e

kwargs
ST AR5 | B B M A O 511, T DALE)— S8R R P 5 | O i FELRRAEL

Ty S EITRE R argument (5190 1% H . 5 R EE W5 B2 82 WY 2[E), inspect .Parameter
class, function Zfji, PAM PEP 362,

path entry (#4555 H)
FEimport path (3| ABKEE) ity —RIEE, Miparh based finder (BEMBEERITRG) 2% BACH
K ZL import LA .

path entry finder (F&fEH <H825)
W sys.path_hooks Hf{— 1@ ] FEIY 4y {f: (callable) (7 Bl—1Epath entry hook) i [nl {8 f)— T finder
ERIE AT A— B path entryE (A4 .

B A B AR TE H FAS 2 B /ERY method, #52[E] importlib.abc.PathEntryFinder.,

path entry hook (%735 H(E])
FE sys.path_hooks % F&H i —{F AT PERY {4 (callable), 77 B2 %058 WA e — 843 & Wipath entry s
oA, B ErlE—{@path entry finder (BRFEIEH F45ES) .

path based finder (LRSS )
FEFRHY TUAAE S48 52 (meta path finder) 2 —, "EAE—A{fimport path "h 38 4540 .

path-like object (Kip%#<M1l:)
—HFREHRE R R WF. BIERE T AR — R R BE 1R str B bytes ¥ff, BO@&—HHE
£ os.PathLike W@, BE#@IFN os. fspath() Kk, —fH%#% os.PathLike WhERIM
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AP EIE] str 3 bytes R RS IKAR; 1M os.fsdecode () M os.fsencode () HI4EIT H R
Tt str & bytes MI%5HE. B PEP 519 8| A,

PEP
Python Enhancement Proposal (Python 4[Fl##£%), PEP 22—k sHEIRH cff, ‘& HEE) Python #H i 32fi&E
i, BURdfiik Python i —{HEFT D REBZ I REMYFE T FIEREE . PEP JE &% LR (A3 PR SRR A8 DA S i
IR EAE R

PEP (fFAEH 1, &2 REV R D RRIER S . AL o B S LY 2 I, PAKKELAMA Python
WREHESRIRCE], Sl AR = 2 . PEP fEE A e a s s E s i

#H2([F PEP 1,

portion (334))
wEH—HER A —4ESR (WrTREREAAE— zip ) , BLAHRRES— (M M4 25 & (namespace
package) H T ERK, A0[H PEP 420 H1)E K.

positional argument ({3 ¥ 5 4%})
# 2 (Flargument (5]8Y).

provisional API (%47 API)
1T APLJ24g, (e R =0 [0 4 A0 2P (backwards compatibility) fRESHY, W HERRIY APL, BESR
A, REEMuEoRES T, f EER SR E RS T, FuRZ.0 e N BRRER 5,
WATREE B B A AR ST (BB OREERENM) . B EEA g EmbEE— HF APLH
WA Z BRI e R A G AR R R, B M et

BIfE AT 4T AP, [ A HHZA R W e iE) [ R ENME TR — S B, 1)
SRl BER I A A RE T %

T {1 20 A (s A v o X B A o TR S T A, T S R AR 1) B P 2 B A R R A et e . W
%[F] PEP 411 T fift o Z 4145 .

provisional package (W17 451F)
#52(Elprovisional API (%47 API),

Python 3000
PythOHJS-X FYAMERE (RACARIAIRE R, ERESE 3 B R e iR 2R )t m] L 25 ([E)
[Py3k],

Pythonic (Python Jal#%11))
— (AR — B AS, BEM T Python §EF I WA RS, WA A AR, & F R e sk
TEREsAS. a0, Python i Wiy —FEEM ML, MM —M for BuAX, ¥ ERWIAMITE
fn%‘f%ﬁ%o w2 ot S DA SR A, BTAR A Python g AT - 61— A MLt
WS -

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

BT, AT IREERMER, B HAA Python & :

-
for piece in food:
print (piece)

qualified name (Pl % F5)
A (B4R, EBURAE (ALY At B B4 3 3609 class, BB method 1y [ 2
&1, 4 PEP 3155 it g . SR TEE Mk sURI class 5, BRAE 44 B 144 AR ) -

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

BT 1)
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pass

>>> C._ _qualname_

lc’

>>> C.D.__gualname_
'C.D'

>>> C.D.meth.___qualname
'C.D.meth'’

BN GBAERE, ©ATRE & & (fully qualified name) j2 3R %A 1) 56 8L B o W A, GUFEATATT Y
LM, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (2 W51)
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.

Some objects are immortal and have reference counts that are never modified, and therefore the objects are never
deallocated. Reference counting is generally not visible to Python code, but it is a key element of the CPython
implementation. Programmers can call the sys.getrefcount () function to return the reference count for a

particular object.

regular package (1EBIEA))
—{H & ipackage (BF), BlI—@aE& __init_ .py HEMHE.

Wt Flnamespace package (f44 25 MEME) .

REPL
An acronym for the “read—eval-print loop”, another name for the inferactive interpreter shell.

slots

£ class [ERBAG—H 52, B HE A S OB TR 2 1, DA BREEf dictionary (8L ), ARETA FEIE
o BEIREZ BRI , (A B DA R ], Al O B A I AE — (O R HE B 4 (memory-critical)
F14) B PR R A R B 191 1 2 U D

sequence (J3:41])
—Aiterable (R[EMCHIME), B __getitem () special method (FFEK¥E), iM% KL
TR TR, EEFK T —M __len__ () method K [u] % F o R E . —L(EE)FHEE
J list, str, tuple flbytes, FEE, Mgk dict L3 _ getitem () fl_len_ (), {H
‘B EIE B (mapping) WA 251, PIEHA 07 R AL A immurable 8, A 238

4% B (E) (abstract base class) collections.abe.Sequence F 38 T — 0 80 S & 1
AR _ _getitem () Al __len_ (), M T count (). index (). __contains__() fl
__reversed__ (). EEMIERNTMEE), WA register () #IAMMEIE. T2 8 iRTH
TR S, i R BT S EAE.

set comprehension (&5 )

—FEBE A, R AT [ A 4 o g ARl A e 2, (DK B 45 SR DA — 1 set [l
results = {c for c in 'abracadabra' if c not in 'abc'} @E4E—fFEset: {'r",

'd'}. #E2([F) comprehensions.

single dispatch (¥.—J{)p¥)
generic function (JZRIpR) FHEEM—ME, FEMG, BRI RN —5 | i 3(E.

slice (VJJ})
—fEYE, B Bisequence (JPH) WHE—53 o HEN.—BLYI A B 5 12 8 R A7 5% (subscript
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notation) [1, A LZMEFE, AT HEHEY, Hlil variable_name[1:3:5], EFEHE
(FAEZ) FemERR, &1 slice Yft.

soft deprecated
A soft deprecation can be used when using an API which should no longer be used to write new code, but it remains
safe to continue using it in existing code. The API remains documented and tested, but will not be developed further
(no enhancement).

The main difference between a “soft” and a (regular) “hard” deprecation is that the soft deprecation does not imply
scheduling the removal of the deprecated API.

Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method (¥¥5k Jji:)
— TP Python [ BYIFIY 1) method, FIHHEAEAUEIGATHMER, Flannk. &7 method )4 7§
Er{E BEE AN 45 A R FEE] . Special method £ specialnames H A #E4HEIA .

statement (44X
Bk —HEL (suite, —AFEXHEG [EIE]) HH—FB%0 . BUAKX AT AE —Mexpression (FEFE ),
RS ET (Bl if. while 5§ for) WLy —.

static type checker ([EIfEMIEFliGH2%)
&I Python FEUMBEIAHTHIANE T H, fEER B EERR, B2 MM T AEMAMEE., Haizbn(Er
= (type hints) DA M typing fE4H.

strong reference ([F]Z)
£ Python ) C APL 1, [EIZ WS I, W IFHEG %2 BRI TG . & 2 S
WP Py _INCREF () AMHE2 M. [Elik2 MiFE py_DECREF () FEEIZ K.

Py _NewRef () B 0] IR E . —ME B2 8. @y, wiEBE2ROEREZ §, SEEZD
28 [N py_DECREF () R, DAEHGER- A2 M.

Yt 2[Elborrowed reference ({EH2ME).

text encoding (3L 4H%5)
Python 1) 75 & Unicode A%} (code point) {5 (7L U+0000 - U+10FFFF 2 ), #53f%
R, B AR SUE— R TR A1

ﬂ%*ﬁl?j%ﬁ?ﬂ%&fc%ﬂf?ﬂ, RRE a5 ) , TW4E 0L C 47 40 B gy % 5= H RUAR E) [ RS
(decoding) |,

A Z AR ST I A E (codecs), BEAMBATRE [ 307 i ]

text file (SCFEREZR)
— (A REEEICRIE A st YHH—1 file object (R . BH, CFAEREE L2 AU T4 E
B &AL (byte-oriented datastream) [E1&r [ B g Hlrext encoding (LF S ) . CFMEEMBITH: PASCE
Bl (' 'w') BHEIAEZE. sys.stdin. sys.stdout PAM io.StringI0 FIEHI.

St Ebinary file (ZJERAHE), B2 MR A1 4 B 4 1 (bytes-like object) (IR FEY)
.

triple-quoted string (= 5| 9E[EIEH)
H =B 5|55 () S5 158 O) MEEE A — @758 . 8ERE MEE S ER 5] 555 5 A A8
ShEfE, (HERFZIER, M 2Ra B, MR DAFETH H 4 & AR BKE (unescaped) ) Bi5 |
GEMEE 5%, M HEM AT HE AT T (continuation character) St 7] PABS B Z AT, 38 (015 B MAEM %
[EJRH == R R4 ET A

type (%%[E))
—{# Python ¥{Hpy UEIEE T & 2 EMER A B EEE —EZE.. — Y eEn Z4E T PAH
BH __class__ BPEAAFE, (DA type (obj) HAHEK.

25
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type alias (BEE4)
— R BUEN [l e, F B EE @ 4 — R ERF (identifier) 2T

HIFIE) 4 it 42 [FI32 = (type hint) RAG 1. Fln:

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

pass
.

ATAR BGERE, BRI

r

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

L

W2 typing fl PEP 484, A7 WIREMHIA

type hint (BI[EIE/R)
—Mfannotation ([Efg), ERE—HEE. M class JE 1Dk — {1 oA =X 1 2 8ok [ E A AL E).
IR 2 SR ﬁﬁz:m%ﬁ Python [ f¥), &M BHEI &2 [El# & % (static type checkers) A
[t B IDE 52 AR A% 4 4> (completion) FI K (refactoring).

SISy, class BMEAPAE RS s i) MZUELR, #BT AT typing. get_type_hints ()
HRAFHL

iE2[E typing fl PEP 484, A IWINGEMITEIA .

universal newlines (i JHE475270)
— T fifE 5 SCF L (text stream) 73, G AR B 145 [E SR EIE) — 47/ &5 5 Unix 7 RG] '\
n', Windows € '\r\n' FI# 1 Macintosh & '\r'. #H2([F PEP 278 1 PEP 3116, DA MK A
bytes.splitlines () WMIIMAE.

variable annotation (%ZJ([EF%)
— W 5B class B annotation ([E)f) .

(EVRE 52 il class JaPERy , MR(E 2SIy -

class C:
field: 'annotation'

SERERRE B R 2 EUR T (ype hint): BIAN, EMEBEN GRAG int (CBE) H:

[count: int = 0

S BEIREAREAAE annassign B2 A REAT O ML REE

#52[Efunction annotation (FR[EEE) . PEP 484 1 PEP 526, ¥A HIhgemdiik. BRAERNREE
Bk, 52 [E] annotations-howto.,

virtual environment ([FIHERES)

— 1 1% 1 W B (cooperatively isolated) [ fTEEEE, fiE7# Python (¥ I 2 Al i FH R =05 DAL AT 8]
Python #$[EVEF:, TMiAS G 36 5] — 1 2R &0 _LEAT Y H f@ Python i A2 AT EIEAE T8 .

Ha2E venv,

virtual machine ([E5ERERS)
— 5 4 S T E =AY B S (computer). Python F[EEM& RS € i T i bytecode ((iTCALME) Shisas B
B AL TCA .
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Zen of Python (Python 2[F])
Python 55T J5 RIS B2 41 3%, HLFIZA B SRR GE FH ERE& o Bea) R mT DA 7F B B U o
REA [import this| HHRFIE.

27
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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e

GPL MIZEEAFRF A 21E GPL ¥ (L] Python. N GPL, FTA 1) Python SAHEHR 1] AREIREEEE th %
MRAS, (B —E AR 2 R IR . GPL AHZAS A AR MRS Python W] DA%S & HAMb7E GPL R #2(E)Y
PSR HHER R AT .

IR 2SN T, £ Guido 8 NIAT, TfHHE LeiA iy B [ERE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI B HE R FL IR PSF 3 HE & 4.

% Python 3.8.6 Flf, [EIWISCHhayaifsl, FExmEALMARAE, 298 FHIZHE (dual licensed) i PSF #ZHES
#1DA K Zero-Clause BSD ¥4 ,

AL Python H S R BLR AN R4 HE . S LR REN & B2 AU — i pia) i . B E L 4%
MR SERIE R, TSR0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.13.0rc2 4 PSF 1% &%)

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.13.0rc2 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.13.0zrc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

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

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFEZHES LIS 1 ]

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

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

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

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

T 1D
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(M L—H)
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

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

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 B CNRI {2 &#

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
BT 1)
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 Fj® PYTHON 3.13.0rc2 [FEA 4 FFEiEHY ZERO-CLAUSE BSD %4

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 (I B RS A1 18 B Bt
AR (AR SRR BEHE SRS L, 50 AE Python SEIEALA rh )y 4 = )y W

C.3.1 Mersenne Twister

random &1 JE N _random C 4% 7o 2 =X A & T LA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html [ F#(EIFEEBEAFE . AN 2R ERA TR s 5 R -

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. 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

BHT—3D
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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)

C.3.2 Sockets

socket fAHMH ] getaddrinfo () fl getnameinfo () K=, Eff: WIDE EZ (https://www.wide.ad.jp/)
(B, AN ) SR 8 Pl i -

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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 FEF# socket fRFE

test.support.asynchat fl test.support.asyncore FAA SN :

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

BT 1)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies B & AT EEH:

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 #ifTiE
trace B AL S AR R

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

BT 1)
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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.

(M L—H)

C.3.6 UUencode B UUdecode &FH=

The uu codec contains the following notice:

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. #uyFlakaeny iR g RBUM
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C.3.7 XML &2 gy

xmlrpc.client FEAHAE DA EY:

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

C.3.8 test_epoll

test.test_epoll FAH S VATE:

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.
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C.3.9 Select kqueue

select HAIEY kqueue 71l & DA T I :

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

C.3.10 SipHash24

Python/pyhash. c %17 Marek Majkowski’ %L Dan Bernstein [/ SipHash24 {2 EE. BEEPAT
BN -

<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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3. #uyFlakaeny iR g RBUM M




Installing Python Modules, £(F] 3.13.0rc2

C.3.11 strtod Ed dtoa

Python/dtoa.c HEZ42ME T C 1y dtoa Hl strtod pR, FIME C 1 8K B2 I B 0R 7 e HAHBEED . %A
L2474 3 David M. Gay Z7RIZHEZE, B3 B0 DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T, #2009 4E 3 H 16 H T2 GRS 240 & DA MR S e ] -

/***********'k****************************************************

*

* The author of this software is David M. Gay.

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

E

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.

E O

E I

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

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

E O

*************************~k***********~k*************************/

C.3.12 OpenSSL

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

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

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

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

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

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

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

BHT—3D
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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,
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)

(BT —1)
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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.

(M L—H)

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

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

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

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

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

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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

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

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

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

END OF TERMS AND CONDITIONS

C.3.13 expat

BRARTEEE pyexpat M EUEE —-with-system-expat, T H—MES expat UG HSHFH]
AR

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:

BT 1)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.14 libffi

BRAE{E#E _ctypes BALK T _ctypes HABANFREE --with-system-1ibffi, FHAIRZHETEH
—fHEE; Tibfh J5 4R A% i A e

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

WERTE R G EHEN 0 2ib AR ABOR A R 2 B 2 1ib 9878, JRZd e & i —ME S 2dib LA %1 &
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:

BT 1)
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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

(M L—H)

C.3.16 cfuhash

tracemalloc {#i 1 3EEIZE (hash table) F{/E, DA cfuhash BZ2([FIRLAE:

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.
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C.3.17 libmpdec

AETE RS decimal fEAK T _decimal C IE#R BRI EF ——with-system-libmpdec, 7 HIlZHH
A& H-—(H[ES libmpdec bR =X 2 Y Il 48 A2 -

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N H|sXEH

test B H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uh https://www.
w3.org/TR/xml-c14n2-testcases/ Hiigzz, HZER 3-clause BSD 1% #i 2(F:

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,
BT 1)
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

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

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following 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.3.20 asyncio

asyncio BALHHHEIZZHE uvloop 0.16 HrffEN#2R, HER MIT ZHEACH(E):

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

BT 1)
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr.c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

NP | |

>>> 11

_ future_ ,16

_ _slots_ ,24

RREH
PYTHON_GIL, 17

A

abstract base class (ﬁ]?f&%)ﬁgiﬁ) ,11

annotation ([E#) ,11

argument (5|%) ,11

asynchronous context manager (3E[F ¥ &5
EEAE) 12

asynchronous generator iterator (3}5 " 2
B4 #ERE) 12

asynchronous generator (R FELEE) ,12

asynchronous iterable (ﬁ?@ﬁqfk%ﬁ:) >
12

asynchronous iterator (FEREFERE) ,12

attribute (BM) ,12

awaitable (W&AFHH) .12

B

BDFL, 13

binary file (Zi#fuff%) .13

borrowed reference (% ®E) ,13
bytecode (fLC4l#5) ,13

bytes-like object (MfLTA &) ,13

C

callable (F=Eef4y4) ,13
callback (E®) ,13
C-contiguous (C HE&H) , 14
class variable (HFE#%) ,13
class (H[E) ,13

complex number ([El#) ,13
context manager ([FEEHE) , 14
context variable (|F3E# %) ,14

contiguous (FEEH) , 14
coroutine function (HEFER) , 14
coroutine (%) ,14

CPython, 14

D

decorator (HEAF#) ,14

descriptor (H#H# %) ,14

dictionary comprehension (F#iF4EE) ,
15

dictionary view (FH##pid) ,15

dictionary (F#) ,15

docstring ([El#=#®) ,15

duck-typing (BFAE) ,15

E

EAFP, 15
expression (BEHER) ,15
extension module (EFRAEA) , 15

F

f-string (f F&) ,15

file object (HZEWH) ,15

file-like object (M EYH) ,15

filesystem encoding and error handler
(REZAGEBREZRERZR) 15

finder (ZF#H %) ,16

floor division ([ FEUEKE) , 16

Fortran contiguous (Fortran #E#H) , 14

free threading, 16

function annotation (& X[[EE) ,16

function (®=) ,16

G

garbage collection (B EY) |16
generator expression (é%&ﬁ%iﬁ) , 17
generator iterator ([E)4 H[EMR%) 17
generator ([EJ4#%) 16,17

generic function (BEAEER) ,17
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generic type (ZAMFE]) ,17
GIL, 17

global interpreter lock (43 AEEE) ,17

H

hash-based pyc (#EZE#EHN pyc) ,17
hashable (F#[[EIR) ,17

IDLE, 18

immortal, 18

immutable (RFH &4 H) ,18
import path (B AE/E) ,18
importer (5])\%%) , 18
importing (| A\) ,18
interactive (E##) ,18
interpreted (EE%%) , 18
interpreter shutdown (HZEEHHE) ,18
iterable (ﬁﬁ%ﬁ’) , 18
iterator (TJQ%%) , 19

K

key function (#®E=R) ,19
keyword argument (B4 5|#) ,19

L

lambda, 19

LBYL, 19

list comprehension (BZ&AEE) ,19
list (&%) ,19

loader (#FAHE) ,20

locale encoding (EBH4&#) ,20

M
magic

method (F %) ,20
magic method (BT F ) ,20
mapping (¥##) ,20
meta path finder (TTEEEHE) ,20
metaclass (FUHE) ,20

method resolution order (F EMAIEF) ,20

method (F %) ,20

magic, 20

special, 25
module spec (M) ,20
module (H4L) ,20

MRO, 20
mutable (&9 H#) ,21
N

named tuple (ff&T4L) ,21
namespace package (@& ZMEH) ,21
namespace (@& =MH) ,21

nested scope (EHR1EAH) |21
new-style class (FHE) ,21

object (##) ,21
optimized scope (HEMERS) ,21

P

package (£1#) ,22
parameter (£#) ,22
path based finder (HERBEWH FipL)
path entry finder (BEIEEHFZHp&)
path entry hook (B&IEEHFE) ,22
path entry (BEIEEH) ,22
path-like object (MHEHEE) ,22
PEP, 23
portion (#4-) ,23
positional argument ({L &3 %) ,23
provisional API (¥4T API) ,23
provisional package (¥4{TE#) ,23
Python 3000, 23
Python Enhancement Proposals

PEP 1,23

PEP 238,16

PEP 278,26

PEP 302,20

PEP 343, 14

PEP 362,12,22

PEP 411,23

PEP 420, 21,23

PEP 443,17

PEP 483,17

PEP 484,11,16,17,26

PEP 492,12, 14

PEP 498,15

PEP 519,23

PEP 525,12

PEP 526,11,26

PEP 585,17

PEP 683,18

PEP 703,16, 17

PEP 3116,26

PEP 3155, 23
PYTHON_GIL, 17
Pythonic (Python JEAMsH) ,23

Q

qualified name (fRE%FE) ,23

R

reference count (B3 ) ,24

regular package (EEHEH) ,24
REPL, 24

,22

,22
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S

sequence (JF7) ,24
set comprehension (£A4#4A6EE) ,24
single dispatch (ﬁ"?ﬁf}%) ,24
slice (1K) ,24
soft deprecated, 25
special

method (F#¥) ,25
special method (#%F i) ,25
statement (EHR) ,25
static type checker ([EJf&#
strong reference ([FI&E) ,25

T

text encoding (X F4%#) ,25

text file (XFHE) ,25

triple-quoted string (Z5|#EF#) ,25
type alias (#[FIE%) ,26

type hint (E[EHETF) ,26

type (E[E) ,25

U

universal newlines (FEAFEITE L) ,26

Vv

variable annotation (#H([EFFE) ,26
virtual environment (Tﬁ%fﬁ%@ﬁ) , 26
virtual machine (ﬁﬁ%%&) ,26

Z

Zen of Python (Python z[F]) ,27
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