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* pip R HEN LT . M Python 3.4 J1Hif, EEUAEETE Python —HEHlZRAR ¥

virtual environment J&—Fh2: [ B ) Python 3855, FOVF EFE RN 222545 H AL, T AN 2 22256 31| 3
MRS

* venv R AIHEMIFRGEAYAME TR, M Python 3.3 JHAHCN Python YLLAHS 7. A Python 3.4 JF4f,

ERBINEHE pip 2 Fr QI8 SRR .

* virtualenv j& venv W =770 (JHATE) . B fLVFAE Python 3.4 27 B i A H i ] K $L 2R

55, A SR e AT veny, BURAS R pip BIFTBIEH R
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CHAPTER 2

HA&EH

PRUEST 6 T2 SE 40t i 47 6 7 2R BTy o
PAF i 44 M. Python Package Index ‘Z224¢— B ) f5e B A AR S ARSI

python -m pip install SomePackage

TE: 4T POSIX H P (494% macOS Fil Linux i ) A48 i R BR8] T virtual environment
T Windows F 7, A48 Fg 7 Bl E 7E ¢ Python B 4% T1& 2 R 48 PATH 54L& .

TEA AT E — I ERf B MR ASH R AT AR . 2468 1 L BOZ SRR I A >, < SRR 2L m] AR 2 i By
FEMTEOREIR TATING , B FRS HUAS 5 1 24 RS 5 A

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

ﬁi,W%*¢@M%ﬁﬂ3§%7%ﬁﬁﬁ?%ﬁ?%ﬁ@@ﬁ%o%ﬂﬁ%ﬁﬁﬁ%ﬁﬁﬁﬂﬁﬁ
TER:

python -m pip install --upgrade SomePackage

WEA X pip LHIIRENE EARIGEIE T AFE Python A {0 H] e ws ThEkEl.

HEAUIABE R QAT T venv BEHORSERL. 18] O U M PR 22 4w 1) B SRR 4R i 2«
S

Python {60 i 4G : “42%€ Python 43 24
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CHAPTER 3

Rz anday... ?

X LU DT 55 (1 PR A 25 A B B

3.1 ... £ Python 3.4 Z iy Python [ dh%3E pip ?

Python 5 pip J& Python 3.4 A JFHafy. X HRHMRA, pip {E “5]F9L", REWRHS L
Python Zf 0L ] 15 -

S
Python {0 F46we . ZEAe BRI TR 2K

3.2 .. FhMHIFPRERE 7

E -—user H®IfZ A python -m pip install KFHEYEIH ) IIER R G H B FTA 280k

3.3 ... RERFiTH Python B8 7

VL Bl2fTT 52 Python SR B2 20 — 30 i SR, BB pip WHEHEIFAKRES) . 7
PHIREOLT, e HAn S AR pip G SR X PR LR S A ) .
S
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https://packaging.python.org/installing/#requirements-for-installing-packages
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3.4 ... ERFITRERIISA Python hiiA ?

£ Linux, macOS DA K HAth POSIX R4, 8 417 U451 Python fiy &L & —m HF T2 1 747 i i As
1 pip:

python?2 -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

AT PAGE S E A1 pip 4
£ Windows Ht, {fiJ{] py Python JEZligi iy &l 5 —m JT XL

py -2 -m pip install SomePackage # default Python 2
py —-2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py —-3.4 -m pip install SomePackage # specifically Python 3.4
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cHAPTER 4

4.1 7 Linux B9Z& 4t Python k& k=23

Linux FEGH7 2 K5 Python A4 A THRAY— 65 6L 7E I . HERRPE L3 515504 Python LA -
R root (R, I AT AE S T AR R LE A IR R P E N, ANSCSEULPELERE Y pip Y
HERESNTIRAY T

FEAER ARG L, i pip LR PH A & s e il HE AU ERBE 800 ) P 223

4.2 REZF pip

ROATE UL T AT RER 23 pip, —BlmliEffo )y 52

’python -m ensurepip --default-pip

A FEABR I BT IE AT IR 2% pip.

4.3 ZEZHFRZFT R

W?Eﬁﬁ%ﬁW%%$%ﬁ@%ﬁﬁﬁﬁ,ﬂ%%%%%%%FE%%ﬁﬁ*ﬁ%%@%%%%ﬁﬁ
JEAEH.

X 3k dY wheel #8335 A, PAMIE T Python Package Index % /0% 7 Windows Fl macOS Jiit
) wheel SC, Tt I M RCRF 22015 20 de, PO PR RS SE 0 Bt 2B i it d 8, AN AR 22
CHIFEN].

SELCPIR LR BLA TSR 0 AR ER T 0T 1 ARR TG 1 whee 1 SUPFRUARLEY FRAHUR UL,
A BT A TE T A T AL A1 DL T AR e LR

S U
Python {4 Fgrg . —EHIAg



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

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

7 & Wparameter REFZEH , H ST ZHGESHIXAAL PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S
WARTE 2 48 b AR e R, (BAERL LU I NPT BE2 48 7 £ A%
FERERE S, PR DA

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

B4 yield ST EALTE, 044 AL ITARAS (o RbaE RERTRER Y ry iH60). 4%
Bk BHREGIM _anext__ () BEMT SR GARIREN, B2 M BIFRBASENTT
Z: I, PEP 492 1 PEP 525,

asynchronous iterable -- 5[ KU R W E async for i A) gk H 09 X 5. 26 0 & B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

AT ALV, 5 A X identifiers H-JE BRI F A — AU QA IBHEULE T DAY, 01l
setattr (). SRR R TCHE G ks, TR getattr () HAHL.
awaitable -- \[25FFX R BB await FIRX P MHIXS SR . WA coroutine B2 A __await_ () J5

EHXT. 20, PEP 492,

BDFL “Z& 5 {-2Eph#E" MIE X455, W) Guido van Rossum, Python )i .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFEAZGI . MR RPN B2 N — B Taet. B, SRS ol ARSER AT 511
55— strong reference 55 E o

HEFFAEborrowed reference ' Py_INCREF () PARFHFbGESR Kystrong reference, AR 24104
TEEAEBE AL NG — A Z Al R . Py_NewRef () BRECT AR R B — B i strong

reference,

bytes-like object -- ‘FYix 4 & 1% bufferobjects H H. f8 T ) C-contiguous ZZ M )3T %, X350 A
bytes. bytearray fll array.array %%, WARIFLZEE memoryview X, FHEIE
AIFEZ b BRI E PR XSG SR . PRAF N R SO A Sl i B KRS
FELCEAE R BRSO . XFION RAE SR PR AT AT R . ARG ppokt
ZHBIf1FE bytearray PAJ bytearray [ memoryview. HABEMEER —#EHIEERAEHT A
ARG (0 HEEATENTA) s XX a0 146 bytes PAK bytes X4 memoryview,

9
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https://www.python.org/dev/peps/pep-0525
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, ...)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cass FHRAIE FH FE OGS E N, ZE S A8 AR A S B A TR E IR i E o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

coercion -- BRI 7o S AH R R B S B BB, — PP 2R AL SE ) B Ut e 4k o4y g —Fh
B, BI4N, int (3.15) JERFIRPE AR RS 3, HTE 3+4.5 1, SRR (—
& int, —A~i2 float) , PHF LA AR ZEBUA BB, BRI K TypeError. QI EA
RV, )7 UG TR AT A S H0H— AR 2R R, BINZE S, £loat (3) +4.5 T
ANE 3+4.5,

complex number -- 535 X ELHARGIN YRR, o B B B R R N — A S — A R A
HERCRFERCAE (-1 BOFITAR) BOSEAid, W RSl 1, FETRH 5 j. Python N
TREZRI IS, R TARAARICTT R A —4 3 A%, fli0 3+15. WERFEE math B
PR SR A RURAS, i cmath, REEIMEZ— A B S R Rr . WRARRGE
A, BWENEILT- A,

context manager -- | F SCFBISS 7E with (A, #idE X __enter_ () fl _exit__ () HiE
KA FRBARSHINT S, 20 PEP 343,

context variable -- |- F 30 —FRIEIL I E M LR SCT ARA AR FEIPMER A . X BT LR R
AP NPT LA AR EE. Ak, PRI SCEERE, — M HIT&fEh T aes
HZAEF3, mE R RN R RN & RS A& B . 20 contextvars,

contiguous -- ¥E8: —MNEIPUIRZE C i& 425 Fortran i s PN MR IELEN) . 4G i /2 C Al Fortran
LN . YR, IrA 2 B U ATE AP LA S HESY RIS IR s e =5 DY
TEL Y C-IES R, 3 NAFHHEHER I 5 — R 5 115 11 2% H Il B e bl . {H 2 HE Fortran
SR N S —RT ER

coroutine -- Ppf tHREE THIRENE ML, FHIRERT ATERS— St ATFAE S — AR . PN AT DA
FEHFZ AR S B BERKE .. BA1E asyne def iHARSEHL. S 1L PEP 492,

coroutine function -- PpFEFAEL IR [B]—coroutine RS TIMEREAE T asyne def i5A)KE X,
FA[REML S await, async for il async with X4F, XEEEH PEP 492 5] A1,

CPython Python gf£i5 FHME LB, FE python.org b7, "CPython” —ii] | T-7E 0 ZEHRF I SE L5 L
{52 450 1 Jython B IronPython FH X 51

decorator -- ZEUREY R ME RN — A REEI AL, EHE M ewrapper AL AR TRECL . 2E1M
PRI LA 35 classmethod () Fl staticmethod ().

AR U IR, DU A eR B0 SR S R Se 45

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- §liid2y TfTEX T _get_ (),__set__ () B __delete_ () HIEHXS. H—1K)E
PENREAZRET, ERRPRIS EIT ST B AR & . MERT, H a.b KARI &E
SR — A B TR a ZRF IR B A FR R b BTG, (HANSE b 22— MRS, WS XY,
FIFIRAS T . BRARF IR SR IO 2 IR JZ IR B Python [ ¢4, TRAX &1 2 BB FIE RO RL A
HUAERRE. k. B, VR, BSTEASHEBRN G &4,

A KRB IIRNE Z (5, S descriptors B i i hi e«

dictionary -- ‘yJiL —ANSCHEAL, HA TR AR R AH B ME . BT DURAE(THA __hash__ () Al
_eq__ () HEHINIS . I Perl &5 FPFHRN hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SR ARG Y BT A B0 A3 oT B I IR B G R L —
FEEEY, results = {n: n ** 2 for n in range (10) } FFE W — P HEn F{Hn ~*
2 B B i, 2= I, comprehensions.,

dictionary view -- ‘FHLHK] M dict.keys (), dict.values () fl dict.items () iR BIHIXTERIEFR N
FHAE . BN TFIFEEH O —DNEISHE, XERE L FHRSER, EESHHN A, 2
FF AL B R 4 HIERY S 3R, AT 1ist (dictview) . 2, dict-views.

docstring -- SRS FRFH {1028, RBEBLER Z ISR — AU B A 8 I EAEUS AT
P2, (HSPRERTRBIF A BPESR . B __doc__ @Mk . T eEn i
TSN, DR X R AT TBOSCR F BEor E

duck-typing -- 18718 F5—Fh g KUbE , BIFAREE R R BB w2/ A B D, m
R EER PSR EEUENE (BRGNS T, MERRSEN T, s e T.”) hT
SRR T AR E R A, BT R AR ] I fe i 2 SRR T R . Mg -2 H 00 i )
type () B isinstance () fill. ((HEAERRG-F2An] DAGE A 40 208 & Vb 7e. ) MIEAESR
Ml hasattr () fs/2EAFP 4hft.

EAFP KRG HCRVFATER S B9ESCHiE . X Fh Python # F US4 5 WUk 23 (B e i s 1 B 5l J A7
TE, AR E B R AR SR o KRR RT3 pRt WA TR RS i 2 K s ] try Fll except 184]. T
HARXF A NZ Bl LBYL WA, & UL T C 12 HAthiE 5 .

expression -- A A T PUK HFEAMEANIBERIC. Ha)igul, —PNERBRER T ENFEE. 4
R BT EEASEREOR LR, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁij@if@ﬁ%ﬁ%%{iﬁﬁo ISAEARRER I E R X Wy statement, HIIN while, WREHZ)E T1EH
M AEFE R

extension module -- §JEH DA C 5 C++ i B, {# ] Python ) C API 3R 518 F %0 AL AR
T2 H .

f-string -- f- P45 A £ B0 P BTN FAF R FRMDEE RO AR B Ag bR A
HH 5. 20 PEP 498,

file object -- SCPEXF S X AN AL ) SCH APT DA R 23ISR (A read () 3k write () XFE
WIT7YE) o ARMEIHANE T A, SCHRTS T DAL BN B SERE A S0 rF, W HAM B AE, s x)
Eiﬂ?%é@iﬁ W) (FanbRER A . ARG IX . BT, BFiES%). SRRy Xt
;ECX%— E‘ ‘/‘/ﬁo
2 AT RSB SCPE 4 SRR = 2 S, e = A DL A, B T
SCBHE Lo BUHf. QIHECHERE R ML SR open () B

file-like object -- SLPERXM G file object W lR] Xid].

filesystem encoding and error handler -- 01k R4 s R SR PN Python 3£ M -1/ R S iR 15
e 1 B SR Unicode TG Ly AL IR A .
S R G AR T AR A A ARIIE RE AU ARG A BEAE 128 DA BT Ed . AR S R G gmt s X 0
EREAEILARIE, W) AP s RES 5| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE T ¥k

AREOCCIT R GE 2 i 5 B AL PRI -

12 Appendix A. RiEXEBFR
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filesystem encoding and error handler JZ4F Python JE 8/ E T PyConfig_Read () HRECRALER: i
Z:F] PyConfig ) filesystem_encoding fil filesystem_errors .

F 2 Wlocale encoding
finder -- 4R 2y —Fh S22l A gl ALK loader FIXTS

M Python 3.3 FLAFAEPHFR R T A 3R 4% Usk 12 53825 Bl sys.meta_path ([, PAKpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 1 PEP 451,

floor division -- [n] F VBRI 1) T & A B e B B R B E R ﬁTﬂM%%M£ﬁﬁm//'W
w, F#arkX 11 /7 AMITEEERE 2, M52 M RRIF S EIERERE 2.75 . R (-
// 4 2R -3 RS 2. 75\‘71?‘%’/\1%1% 3. WPEP238,

function -- pA%L T DA U 35 2R [ AME R — 215 4] o 38 0] DA AR ABANE 2> 240 HFFE R BUA I T
PR . Y5 Wparameter, method F functlon A,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PREPR I TR 242 BIan DA R BRI Z A int SEOF R E—4 int {4:

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

PR AR VB I AR UL function —5 .

Z: Wvariable annotation #1 PEP 484, Hrpdiid T IhfE. Y512 [# annotations-howto DA T B FA 45
PR B

_ future__ future 75/4), from _ future_ import <feature> I§/R 4 iFas i F ¥-1E K ) Python
RATHR P SCAARME R TEE RIS SOCR AP Y IR . _ future_ BIHRSCRYICSK T A BERY feature B
o 3 FA SIS HASBRAE, VR DAE BRI R A ] P8 e O A BB S R AR E
(e ) FEMTHE R BRI

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

garbage collection -- K8 Rl FEHCAFI0E I 1 N A7 25 B 9 A2 . Python J&3@ 44 5 VAR — A~ REAE A
DUFNF TG ER ﬁl}iﬁ B IE A ASI [m Se 2 SR TR A T BE IR IS B o W] DA g Al St s il 1 1% [l e 2%

generator -- /L)% 3y iR [Bl—"generator iterator (R pR%L . BB ARG HEEL, AFESAETHMAE vield
%ﬁﬁuﬁfgﬁi*?ﬂﬁfﬁ% for- {82l i next () BREGE IR,

TR R A AR R, (AAERLE UL T BT A A A B A RS . WERTE B ERA BAAE C, 7
ﬁiﬁﬁéf’ﬁu\ﬁﬁaﬁx

generator iterator -- 2K 2 KICES generator pREUITAN T4 o

A vield UG EEAM, CEXHALANIPRE (R L try ). % &
& E AR EPRE T E%/\}\%ﬂiﬁﬁ%?‘*m” (X 53U AR B IT U )3 g&%jﬂ@ﬁ)

generator expression -- LR AL X R MERLFN RSB EHEERBGLE L%%ljfwiﬁfrﬁﬁ 7E X
Tﬂ/\gﬂ’* L BRI for T4, U\&~/\Tﬁﬂﬁ 1f Fh). PUNEGFHRIRN S RINZREUE R
— 5

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

generic function -- JZ RIS ] 1) 2 20 S B R 45 VE G 2 A sR B0 LB pR . 6 U8 R & ph R 3
N A nAVATA DL S

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
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3

generic type -- {2 W[ 4{bHnpe; HN 1ist B dict KR AR TR 2T FLZAf.
WEAS N Z A4 R . PEP 483, PEP 484, PEP 585 fill typing Kitk.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2y BEZY BT CPython fFRERR TR B —FOHLI], &R PR Al — i 2 A — 42
FELEINAT Python byrecode, MALHITE T BEEXT SRR ((14E dict SGEEBNERA) HXIF LU
ke 4xfifk T CPython SEBi. Z B MPRE SR IN B (I RE S 2 LRSI TS (8, AR D240
PETAEZ A PRES BT

A, SR E P B =07 PR T R AR SRS BT R TE ATV SR 2R 55 0 Hs 4 e A B RR
GIL. BtAh, fEHAT VO #Emth B2 2R GIL.

Bl —A (PAERSAURLED RS S8 ) A R RIS M RIRS R, o e
RGP A A PR A AR DL N PR BE o R S IR R R R R R B AR A AR, AT
MELAZES

hash-based pyc -- J& WAy I¥) pye (XY Y SC A (4 WG (B0 T FE 355 18 0B TR R ff o A s v i 10
S 2, pyc-invalidation.

hashable -- n[Wy 7y — N3 G2 e A (0 R AE AR dy N6 R B8, i pcl a4 (BERE A
__hash__ () Jiik), FFAIDARIFLMXS RIEFT I (ETRERA _ea O K)o AIIGAXGR AL
W EA AR TR R A (L LA S 2R A A ]

T A QA X GRS A1 SR AR B IR A BT, PR Ak S Bl 2 A A PRS0 s A fE

KZH Python R R4S P B X R A TG A ) s AR Z5gs (Blans Rel 7o) #ARTAA: AN
AlARZR R (BIANTCALAI frozenset) (4 BEATKICE I NG AR AIBA T . P2 SRS
MG BRI T TRAR . EAERERE—EAME (BRAERSHCR), BN Er A e
FEM id ().

IDLE Python [{) 4 T & 524> BRI idle S Python ARl 2 AT P 1) BEAS o A AR AR AR R0

immutable -- AR[EXR HAREEEAXIG . ARG FAFER AT, XN AN RERY
A o ARAAITAFAE— AR FRIE, WA BTEFT X SR . EATHE T 20 B A (E A Ly 3
TERL, BN/ S b i o

import path -- S AWt HZAME (B4 248 ) AR, SPREBpath based finder il R,
SAH. AN, AEREFKH sys.path, (XK ERUEATEER A LHEH
__path__ J@fk.

importing -- ‘F A 4— M) Python AU AES 75— S Python AURS B 6 AL 72
importer -- A ZY AR MBRIIEIRT G WX RIEET finder g T loader

interactive -- 22 . Python iy — P H AR, RIRAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELR . AFAWSEIHE) python fyd (HHT DAEARI T ST HLIT 46 3 B b e A0
PSRBT ) o FEM LU B R BB A S i MR A O NSRRI (FICA M help (x) ).

interpreted -- i FE%! Python —RMEREALET, SZMIXARHIFALET, SR I DO d T3y
b G e A A T 2 AT TSR] o T R WR G YR SO T DA BB AT T A b 2 S 38 T R T SO i
1o RPRE IR T 0w B A R A A RO A AR R ), HR AR PR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 BRI, Python MERERR-FAUE A —MEIRIZITI BT 22 B
BOTH 2 REHEIR, BB Tl BN TG 55 . BIE R Z WM A DI S o XA
SE ST sl 5 L R A ARG AT . RS PIB BET I AU T RE a8 B 45 Fh s, DRI R
B PHRC A TR R (F R BT R s LS5 ) -

fRREAR S 2R I ERE A __main_ AUHREHTIE T IA C 58 AT -

iterable -~ WIRRIR AEGH IR o R BUTRORE S . PR G0 B T ELIE DA RIS (BIA 14 st
str Al tuple) DARHSEARF AP dict, A % MURE T _iter_ () Jikst2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXIRVEASHAL RN ERE iter O B, BLBREHZXRHEN S XA AEREHTXME
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EAR MRy TR PTEAR RN, REEATERMN itter O Bl A QAR ALERTE
For IR H ST, U IR o445 i SRR (1L 28. 5
Witerator ., sequence VA Jtgenerator,

iterator - R MR AEHBUEION S, TARMBERIMN _next__ O ik (RLELAN
BHH next () FFBARIH . M8 BRI IS % StopTterat ion 5. Bl
BHER ST Z PR BIETC R, KEFHHE _ next_ () HEHRSHIRG| A StopIteration
St . IR UAHA __iter_ () FEMRRENZERISIN R EH S, BIE S0 e e ik
Xt T T LM AT A GOE MR . — A BRSNS AR 2 2 K A P 2k
T AIE . At (Fan List) FERERRMEAL A iter () BMEECRTE for TRERH T B IR
KA A AERAE I DL T AR 12 15 A 0 22 [T 7 2 i 2k AU R A R i [
—IEREN G, HHAERRRE S A .
W25 B &R typeiter,
CPython SBi41i: CPython WA SN kM E L __iter () MZEK.

key function -- BEF% 1 o B EOPR R B R A, 2 BB A% R 0] T HE Y BOHEGL (A Y TR S B4,
locale.strxfrm () AJ A M —MFEHEE XIHE T 20 1 HE 7 i .
Python W 17 2 T B fuir A A s EIOR ¥ e Z M HE 80 4 =0 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
J itertools.groupby ().

AR 2 M. B, str.lower () JEn] ARIVEZME K /NG HEF R 55
b, HERRAI AT AT 1ambda Fikz ORI, #ilU0 lambda r: (r([0], r[2]).fH operator
R T =AM R B 25 . attrgetter (). itemgetter () flmethodcaller (). iEAH
AARTHE 15 PAZREA RN 4 pR B s 191

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression
LBYL “Jofif JGBkER” W35 . XU S KRS AR TR A sl 4k 2 i e s A mi e 2 5
PRS- 5 EAFP Jy SR IO L, AR RUR KT 1 £ 1A

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- if% 75 X4k X 7F Unix [, B & LC_CTYPE i 5 DI i i 4% =X, & vl LA i
locale.setlocale(locale.LC_CTYPE, new_locale) ﬂéﬁﬁo

T£ Windows |, ‘B4 ANSI AT (Fil: cp1252).
locale.getpreferredencoding (False) ﬂ?ﬂiﬂ% %%Hﬁiﬁ%&ﬁ%ﬁ%@ﬁ o
Python {§i [f] filesystem encoding and error handler 1i Unicode 31444 FN75 H8 SC{ 44 2 (A b 764

list Python P E [)—Fsequence, BSR4 MFNFE, (HHE AT HAE S gl m AR s 53¢, R T
TR RIS R O(1).

list comprehension -- BIAHESEA LT 51 1 FA7 S 5 762 45 1 45 SR AU P B
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREEOS AR (0x.) BYFIR. H 1 A2 ATEERY, A4 gl
range (256) WA TCERI AT,

loader -- LSS 05T BN F . BUHE X4 K Lload_module () K. fIER R b —
A finder 128 . FEES I PEP 302, XfT-abstract base class W] 2 JI, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIEZ[F] LiA]

mapping -- Wit —Fp SRR R B E R OIF L T Mapping 3 MutableMapping 5 5 28 i i B
HHERIBERIT SR, R H T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

17
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meta path finder -- JLEAF AL sys.meta_path WY R FTIR A finder. TCRKAR A KA Spath entry
finders FEAERFRIAFF AL -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JUJ& —Fp ] T RIS, 2w ARy RPMMERY| R, oRnTTE2 Lk =1
SHOTRIBA N IS . A T X B I AR E S AR TR AL — N BRIASE B . Python (W45 2 AbTET
Al PAGIEE B SOt . KA H FOKIEATT 2ax A TH, (HYFRE B, o nT HAtam K fe e
PRI EACHH TIC B HAE . WMLt IRERT S A8 SCHlpel, DAk
HAbVF 2455 .
27 E 2 I metaclasses

method -- Jjik TEIEPHE W REL. WIERERIZ R LB — AN @R A, iR 3R x4
Ve WS — A argument GRE R4 N self). &l function fnested scope.

method resolution order -- J5j LM 5 3 AEATT I it i 62 1 0 b i 48 2R A R B 28 T FH B9 S JE o
WA Python 2.3 JryEfAT Y T AEE 2.3 BGE Python AT BT FHAH S5 vE R -

module %}5: )2 Python fCAS AT —FPZH 2N . AABTEELAG ST Yy 44 25 18], A2 /T 5 Python X142,
W]l i importing BAERENZL 3 Python Hr

5 Wpackage

module spec -- BERLAEE —>fiv 44 25 (6], HoP s T R A X S AMFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- WEXF G FIAERSRATDATER id () PRFRREIERTOL T BUEHIBE. 532 Wimmutable.,

named tuple -- 4508l RifE “HA04” W TR B ool I HHPR RS TR 4
PRIBHER T B EE  SXARA 2 B 230 m] e A AR

ALENERRETHALITH, {04 time. localtime () Flos.stat () WIRIAHH. H—1HlT =

sys.float_info:

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

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

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

True

HLEAATCALR N ERR (Bl BT sl 1) o thsh, A& ITdle il w2 E UM tuple 4%
I AR B T Aok A . X RA AT THE, siF M 1) % collections.
namedtuple () @&, J5—MIrsGL LU IN—LF TSN B R ST A s k-

namespace -- iy 443 4 25 [BEAFCAE R . v 25 [0 Jail . 2R NER, 86 X2 IiRE
AN (FEHEZ N ). 4% 25 R LB 14 0h 58 K SCRpsibifb . 4N, Bi%builtins. open
5 os.open () Wil B 12 2SR XA A 44 25 () o B A A5 S BRI pRESOR T Bl
el T 4. B, random.seed () B itertools.islice () XFPEEIHH T IX
YRR random 5 itertools Bl HISLENAY

namespace package -- iy #23[F]40 PEP 420 Fr5| AR —F 8 FIE B R0 package, 44 25 8] AL 0]
PASAT SR SRRy, Atk 7 s S regular package NG, PFINEAEA __init_ .py XfF.

SR Wmodule .,

nested scope -- iR EFEHIR 75—~ SGEE NG A RARES . BN, TE5)— B e R s 0T DA
S B RS R TR AR RO 5 | A RO X IR ETC . R B S IR T A
WZERE. U, SRS WERT2R64 2 0. @il nonlocal XTI AFE
ASNZAE I

new-style class -- Fr\R X T H §i 90 T A KA 20 2RI X IHFRIE. 76 5561 Python Hi A<
Hr, R BN E BB S /1) Python il iy o8 RIEAEME, HIA0 __slots . #BFF. FHAEJEPE.
__getattribute_ (). EHEMEFSHES.
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object -- X5 AT ARG (JEMESE) PALTE AT (k) B%dE. object H2 LA new-style class

e U2 H 24
£ — A B TR e ok B S 604 ALY Python module, MIEAR L, M2 EA _ path JRMERY
Python f5iH,

%2 W regular package Flnamespace package.

parameter -- JE% funcrion (B(J7k) & HPHIGA SR, A ERET AR I —A>argument  (BAEH
BRFILE, 21M%%). FLfES:

* positional-or-keyword: B BT, F5E— T DAMER AL F 520 A AT DA 5 42 -4k
BARSES . FREARES KA, BIANHR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFR{OZE, F8E—HAEMEL A EL AR SE. (WROIEIES Al e R H0E
XHIEBINRAFENZIFEE—A / FHREL, BTN posonlyl Hl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{fRXKHET, F8&— D HAGHM XL ANSE. (R AT Sl TE
PRECE LB S AN F R & AT AN B S AL MBS 2 i1 * ke X,
BN R kw_onlyl F1 kw_only2:

’def func (arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WIAZ(E, € AT AR — MERECR R CCE S B TS (e A
BZEHEZMMESHZ ). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, H55E A DMRIUE R R BT SH (e HAES C 2 im0 K
BYSHIG) . BMESEEIETES AR ~* KE X, Bl LHE kvargs.

TEZ: 0] DA B4 28 AT I S50, AT DR R L8 nT BE S 40048 BRAE -
2 Wargument RIEFEFKH . ZHEESHX B FRE ILAE, inspect .Parameter 24, function
“SDLJ% PEP 362.
path entry -- B A 11 import path " E— BN E, S 8path based finder |l KA IR B AR,
path entry finder -- $§4E A NALRES T — 0T X 2 | sys.path_hooks (Bfipath eniry hook) 1% |9
() finder , WA G REIE S path entry € B
1§2%F importlib.abc.PathEntryFinder DA TR A BRI SCILAI S 1 .

path entry hook -- J&4E A V81 —Fp a8 XS, 6 R0 Qe & 345 F e parh entry W R BLH 1 500 g
% (fi [l sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T ¥AERGAL RS ZROAR—Fh T34 2 & 3855, AIFE—import paith WP FRAR L,

path-like object -- JFEH X4 0 F DU RGE LIS . ALK R TR P FRBEN str
% bytes W4, B PALE AL T os.PathLike Ml f*t 4., — 4% #F os.PathLike
XIS AEE T os. fspath () RN str 80H bytes BRI RFE IR os.
fsdecode () fll os.fsencode () A5 HIHRIALRIAT str B bytes KRMPLER . HXTZ2E
i PEP 519 5| A,

PEP “Python 451 HYH A4S . —> PEP S& Bttt SCi, K m Python #h IXERALE A, SH
PR/~ Python {3 Bt % HLHE B sl R385, PEP I 2445 (IS 10 10 57 A JUAR 1T B2 080 ek ) B L 33
HH
PEP WA VR HE T S v s e DO 190 80 S B3t DA S R o 23 Ain A Python f 351 e3¢
9 5 SR EENLE . PEP fIVEE A TATAEAL X B R, I RS [R5 W 30 A SRy .
%10, PEP 1,
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portion - {4y LA 4 25 (B R A H SN SCEE S (WATREAAICT —A> zip SCE) . Bk X
T, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ AP1 3¢ API 2 $5450A R HERRTE AR IE 2 Y 1] 5 A28 1 PRALE 2 AN I ) S 2 11
RIS DA F A ST HRUCE, (HASZHARIC R &, ol m] RETERZ LI A 1 5 A AL B
TN AT R AR (LRI D) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ E BL A P G B 90 A B AT BE S ik AL
B2 X E APTSRUL, 15 AR RSB Wil “ SRR T 587 — A A I
R R AT RE e SR B —Fh ) 5 A T R T 5%

AL B AR SR VEARE PERF A BT B, N 2= TR0 MR KIS RIS T . RS L PEP
411,
provisional package -- [ ¢ {0, £ Il provisional API,

Python 3000 Python 3.x AR MMERR (X4 FHERAS 3 I &AM IR EE T R S B 1) A
A4S “Py3k”,

Pythonic $5—™ELal — BEAURD S 25206 1 Python 1555 S JH 00 KURS FIBES: 1 AS 2 ) i 5
AR SR SE BT . BN, Python [y J A2 £or IEAIHRER Ak P — A m] e AU SR
WP TCR . W2 HAE F B XRS5, IR 2428 Python B AT I & e 668 ] — N7t
Huds:

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

TR I B 157 5 B Pythonic ({77 5 k& X FERY:

for piece in food:
print (piece)

qualified name -- g #8% — DMPASS R AR, ToR MBI 4 J5 1 H 3 it e SO HEA- 286
PREREL YRR “BEARY, MO LWL PEP 3155, T 2R ERIZS, BRE AP SX 524 F5—
2

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

>>> C.__qualname_

ICI

>>> C.D.__qualname___
'C.D'

>>> C.D.meth. gualname_
'C.D.meth'

MR TS A, B IR G AR BRI AR5 A PR B A AR, S A Y
24, N email .mime.text:

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

reference count -- 5 PH8 XIRFEXT RGN . 24— DXRIG IR TR, I BTt
BRI 51T Python AU K ULE F & AR UL, (HEZCPython SEHA— A KEEICEK. sys
BPE LT —A> getrefcount () AL, FERF 5L RTIR A E AR IR X G005 T4

regular package -- AL (LG8 Wpackage, BITNELEH—4 __init_ .py U HE.
%52 Wnamespace package.
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__slots__ —FEAEZ P ERAGEE I, 3 990 50 75 BH S J 1 S R G AL [ S R AT A A . BRI R
IR HmAT, ARG AEY, i RAREAE DRG0 T R, 5 QAR AE A7 10 B 2
., HHE AP RS,

sequence —fiiterable, T _ getitem () FRERTIERA SR MR CE I, I
FESLT—NREFHIRKEER) __len_ () H¥E. WERFFIEAA 1list, str, tuple fll bytes,
WEER dict ¥ H _ getitem () Ml __len_ (), EEH/HBETHSMIETN, HAE
P B AT B i immutable T JEEEER

collections.abc.Sequence IR HLKENT—TEEEWED, BYfE __getitem_ ()
_len_ () ZAXESINT count (), index (), _ _contains__ () #l __reversed_ (). L
I e R R AT register () SR

set comprehension -- A4S R AP — AW EA XS T A SR TR IR M 5 R E SR —F SR
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} B NFEHERE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Y5y —Fhgeneric function 73JRIL, HELHEET BASHIZEROREREN .

Stice -~ Vi 5 5685 T 55 sequence 10— ARG, B P RUB R B T ARARICR QIR 72 (1 o
BN LAE S RIS, Bl variable_name[1:3:5]1. FH55 (FAR) ARicte N
slice X%,

special method - §§7kJyik —Fhili Python KK VI )7 35, JIARFREA T e B 10T 5
o XFINRMIATRRE AT RIZ . FRIR AR SRS I specialnames .

statement -- ifif) HAERRTE (— MU B WAL, — BRI DUE—Dexpression AN
B XTI, BN 1f, while 5 for,

strong reference -- 55 |}fl 7£ Python [fJ C API wr, 35| H 245 a5 | AR IriA o £ m51 1 . 78
BT Al @ JE ] Py_TINCREF () RAREGRS | M 7E M ERS | A By Al i@ Py _DECREF () R
e
Py_NewRef () BRI #E TR MsRG 1 . 85, 0FER ARG 1E e
%585 R H py_DECREF () pR%k, DAREST | FH At .
g2 Fborrowed reference.,

text encoding -- LA #& X 7F Python i, — A FE4FH 2 — 5 Unicode fC 15 & (FE 2 U+0000--
U+10FFFF). N TAHESUEH — DT, EREGITIME I —B 7.
P A FRF R AR — D F RPN i, T FTT 5 o A AR R RO R
7,
HEFPAFESCARF L Fildas, ENENA” ORGSR,

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO 52 B 7 1) — AT ) 7747

F B AT B sl A Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFHY SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HESFbinary file T FRREGIERE F 5 3T % BISCUEXTSE

triple-quoted string -- = 5|"5*fF 1 RAW S AMELNES (7)) ERES () WERFE. BIEY
e LS E RS A5 SR EA R R A AANE, (RFZR L. ENRFIREFFR N
TARGEE RS S AE 5, I BT DAES R A7 1M Jors I 3AT , TE9R S SCRY 4 5 IR il i
i B

type ZEHIHLE —> Python X4 )& THHA M BEAXTREREA —Fh2EAY. BUEXT ST, nf AR
B _class__ J@f, sl type (obj) FRIRHL.

type alias -- 8B ¥, — KA R 3], B 7 2O I AU E 45 15 AR HAT o

b P (S PR RS RE S N 1 I

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass
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] DA g ] s

Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H g X} Y REIG TR REA .
type hint -- 3874 annotation "R . EME. RBWIESa0R RIETS E W28,

KRR T T, Python REERELAL, (FECHTAHIASKIAT TEGRAN , 9 by Bh IDE 55
R4 Tt

AR RIEMEREEI BB A typing. get_type_hints () Kihn, (HEHAE
AT DA,

Z W, typing Hl PEP 484, H AR INREMITEAIAIA -

unlversal newlmes -- ﬁﬂi Pef7 — RSO AT A £ %%‘KWE%"J?@ TEEAARE : Unix 91T
ZER A E . Windows [Z55E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes .splitlines () TEEZ ML,
variable annotation -- 28 b {d: Xa‘ﬂ'ﬁigz%!é J@ i) annotation
TERREAS B IS TR/, T ] ek HR A

class C:
field: 'annotation'

AR BRI BT A R 2R AR BINDA R AZ B2 int FREURO(E:

count: int = 0
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.10.13 §§ PSF ¥ a[#il

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

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

3.10.13 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 3.10.13 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees

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

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JF5 4] P AR 1 AR

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").

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.

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.

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

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

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

(N gkze)
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(£ L£50)

http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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 FHF PYTHON 1.6.1 i) CNRI o] #pi¥

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.

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."

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.

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.

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

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

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

(N oiaRs:)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ 5] H#piY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

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

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

C.3 WrRERfFa91F o] S5 35

A2 Python K AT GRS =7 BAFRIVFRTRIBOINE B, %308 FUR A 8 B HRITHE R
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)
1. AR 2RI eI (F)

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

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

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

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

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

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

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

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

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

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://www.wide.ad.jp/ .

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright

(T UgkEE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fHE & A R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FizRal4 DA H:

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
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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 HiTERR

trace BHALE AT A

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

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

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

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

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

C.3.6 UUencode 5 UUdecode F#k

uu AL DA R

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.

(CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

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_epoll MR F AT AEI:

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
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the following conditions:

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

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

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

C.3.9 Select kqueue

select BERIKT kqueue [ AL AR FHEIH:

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. 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.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
FEH:

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE A A7 5B 2 [ 640, BIR
£ H i David M. Gay 44 5 1114 45 30 H HIZ SCHERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

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

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

* % o

* % o

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.

*

* % o

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

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl, crypt BBR{ii/f] OpenSSL R mPERE. BLAh, &M
-+ Python [j Windows Fl macoS 2427 nl g {7 OpenSSL FEi#5 UL, B AESLAR 1] T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/*
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

Q)
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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. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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

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

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

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

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

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.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

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)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F A4S libmpdec JE H#2
DURE 7Y

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 X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

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

Q3]
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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2to3,11
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_ future_ , 15
_ slots_ ,21

A

abstract base class —— f&H %, 11

annotation —-- 4§y, 11

argument -- £, 11

asynchronous context manager —- 7 %/F
ETIXEREE 12

asynchronous generator -- 354 %4, 12

asynchronous generator iterator —-- =3

P A% RS, 12
asynchronous iterable —— % ¥ T #% & %t

%#,12
asynchronous iterator —— F¥ %R, 12
attribute —- B, 12

awaitable -- W&fEx£, 12
B

BDFL, 12

binary file —— Z3F#|UH, 12
borrowed reference -- fENE| A, 12
bytecode —-- F¥#,13

bytes—like object —— FHFEXL, 12

C

callable —— FAX £, 13
callback —-- [E,13
C-contiguous, 13

class, 13

class variable —— %% &,13
coercion —- M| XA H#, 13
complex number —— £ #, 13
context manager —- T X&HE, 13
context variable —-- FTXZFE,13
contiguous -- # %, 13

coroutine —- #4E, 13

coroutine function -- WA E#, 13
CPython, 13

D

decorator -- XM, 13

descriptor —- H®H &, 14

dictionary —-- FH#,14

dictionary comprehension —- FHiESRK,
14

dictionary view -- FHAME, 14

docstring —- XHIFELE, 14
duck-typing —-- #F %A 14

E

EAFP, 14

expression -- FiKRA, 14
extension module -- ¥ B 14

F

f-string —— f-F4&%, 14

file object —— XHX £, 14

file-like object —- X#¥x%, 14

filesystem encoding and error
handler -- Xﬁ:%\%%@%ﬁﬁ
LR AT A AR, 14

finder —— &&HAE, 15

floor division —-— & FEBUE®R I, 15

Fortran contiguous, 13

function -— E#, 15

function annotation —-- HEARE, 15

G

garbage collection —-— HrdkE Y, 15
generator, 15

generator —— Ak #, 15

generator expression, 15

generator expression -- A gAERAR, 15

generator iterator —— 4 KR E%RE, 15

generic function -- R A EH, 15

generic type —— %A, 16

GIL, 16

global interpreter lock —- 4 & @B %
41, 16

H

hash-based pyc —- EFAHFW pyc, 16
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hashable -- H¥ %, 16

IDLE, 16

immutable -- FH LML, 16
import path -- S A%, 16
importer —— § A%, 16
importing -- &A, 16

interactive -- X &, 16
interpreted —- @EA, 16
interpreter shutdown —-- B HEXH, 16

iterable —- W#%AX £, 16
iterator —- #RHE, 17

K

key function —-- &%, 17
keyword argument —— X#FHE¥, 17

L

lambda, 17

LBYL, 17

list, 17

list comprehension -- F|XK#HEHER, 17
loader —- ju# &, 17

locale encoding —-- EZTXBHELHERA, 17

M
magic

method, 17
magic method -- JBEARF %, 17
mapping —— BE, 17
meta path finder -- TEELKEHE, 18
metaclass -- T, 18
method

magic, 17

special, 21
method -- ¥ 4,18

method resolution order —-- % 3 & # I
.18

module, 18

module spec —— A, 18

MRO, 18

mutable —-- H LM%, 18

N

named tuple —-- B4 T4, 18

namespace -- fp& X ]H, 18
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O
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P

parameter —— H#%,19
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path entry hook —— EH&ANH4F,19
path-like object -- BHFEXL, 19

PEP, 19
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positional argument —-— L& %%, 20
provisional API -- #¥ % API,20
provisional package -- #EAM4, 20

Python 3000, 20
Python #&&HEN
PEP 1,19
PEP 238,15
PEP 278,22

PEP 302, 15,17

PEP 343,13

PEP 362,12,19

PEP 411,20

PEP 420, 15, 18,20

PEP 443,15

PEP 451,15

PEP 483,16

PEP 484,11, 15,16,22

PEP 492,12,13

PEP 498,14

PEP 519,19

PEP 525,12

PEP 526, 11,22

PEP 585,16

PEP 3116,22

PEP 3155, 20
Pythonic, 20

Q

qualified name -- [RZE &K, 20

R

reference count —- B|f %k, 20
regular package —-- ##4a,20

S

sequence, 21

set comprehension —- £4# &, 21
single dispatch —-- B4k, 21

slice —— W H,21

special

method, 21
special method —— #%kF %, 21
statement -- &4, 21
strong reference —-- ¥ 3|/, 21
T

text encoding —- X ARHHKR, 21

text file —— SUAXH, 21
triple—quoted string -- =

type, 21
type alias —-- %A H| 4, 21
type hint —-- EAIFM#H, 22

il E T e, 21
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universal newlines —-- #Jf#4T,22
V

variable annotation -- ZTEAFE, 22
4,19

virtual environment -- & # IR, 22
virtual machine --— E#HL, 22

Z

Zen of Python -- Python Z##,22
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