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DV 77V YAY=a2 7 Tid, Python BFEDONEL, " a7eR3t~r 74 7 A7 IZOWTRHR L ¥
To TOR= a7 MEZ ST RVEEHI2O LNFERAD, EHITZEIEEELTVET, BATRL
MAAAL TP 2 7 FRISHAAABEE, HAAAEY 2 — VT 212~ T 4 7 A&, library-index T
RSN TVET, BRiE SR Python FEEAMICIE. tutorial-index ZZH L TL7Z& W, C EfEH 5
W C++ a7 o<miFicid, 202273l o0~=a27 A5 D %7, extending-index T
1. Python #EIRES 2 — N ZEL ZDDE L NAVRERICOWTIHENTWE T, F£4. capi-index T,

C/CH+ Tm T I7=hPHHATEEZ L V& =7 2 — ROV THAMNIEAR L TV ET,







ONE

L ®HIC

DY T 7L YAV =27 UE, Python 7025 I U/ SiEEAKICET 2R TS, Fa—rUTLELT
EPNTZHDTIEDHD FEA

MEAET =27V TELRITERICEZ S 35— /T, XERFAEHTA oL TIToWT, Elikah
FARRRIAR TIE R K FFER S Z 2T LE L, £9 T332 8Ty 2D RFa XY MAEENARFHEICE o T
EDFHART LB TVARIETTTI, PRPHVFVARFTTIE-OTVWEILETL XD, MoT, Lt

DBRTZBKEPERTVBANT, ZORFa XY MEFHS Python ZFHEFEL IS5 LTVWEDRE,
e eHPL RTINSV DD D, ERKIZBEZ L 2LHDEHBEERET 2 PHICKRSTL & 5,
Wz, H7R72H Python ZFA L TE Y. Python FFEDH 2 FHEDOTHEBIZB VT, BE R 2 &2
BolBa, TOBZFZRBIDORF XY P THIEIESOILNZZETLED, dLIDERLEIN-55E

BEBLEARS, DRIEOKMEEZREL TOWAEZVTOLEVERA — LIE, Z7u—VAEREETDH HHA
LTLEZW =),

FEWHET2FHMEEEYV 7 7 LV RAD R F a2 XY PCHRETEZDIEMAR I T - ERIILEEII D
HHLNT, AULEHETHRLDIFRZEL-TIMEEZ T 200 LR WAS T, —J7. CPython Mk
b TWVW3—>o0 Python %3 (5% éihéhhﬁfmi?#)ﬁ®f\ﬁi@?%ﬁomfﬁ\ﬁ
IR X o TS DFHIRABMZ SN TV B HE I, M TBEiEIH D T, [>T, ZOTFAb
EERICD Tz o TRV 7 FEEITH S 2 1ER (1mprementation notes)” 26 DIXDHLNTVET,

Python EXiZWIFhd, A DHARAAEY 2 — L e EEEY 2 — BB LE T, ZRSICOVTIE.
library-index TRF a2 XY MEEINTWVET, WL DL DHAAAEY 2 =IOV TIE, SEERCER
BPPHDED>TNE L EIZOVWTHATVET,

1.1 B®D Python DX

Python 5%y LTIk, HEHEWTHEAREER VD EDOFHELTVWET, ZRLHOREICEL T, FiE
D2 — Y THEHBERFE - TWET,

FLHBNTVWBEREIIUTOIDNH D 3

CPython Z
MERBRTFEIN TV BHMRD Python HET, C FiETEIATVET, FLAY DY
BRRED VB R HEINFE T,

nu[t
Ul
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Jython

Java THE XNz Python T3, ZDFHEEX Java 7 7V 5 —>a YO DRIZ Y FvFiEr LT,
LG Java 79 RIGA T2V B Ho/7 TV r—> a v EERT 27DIEHT 22BN TER%
To Tl Java 74 77V DT AP RERT 57010 LELIEEAIATHES, X5R21EMRIC
DWW the Jython website 2L TL 2 & W,

Python for .NET Z

DFEHEIINETIE CPython ZHHLTVWEIH, NET 77V 5= ayiTLkoTEHIATVWSD
T. NET 54 75 V%235 ZeDAHETT, ZDEEL Brian Lloyd I & o TER N E L 7z,
X 572 5B OWTIE, Python for NET home page 22 L TL 72X W,

IronPython

PyPy

o
F 2 X

.NET T Python 2557200 5—2DFEETT, Python. NET &IZER D, 58422 IL RAK
T3ZEeMTES Python FE#EH D, EH Python 2— FE.NET 7> 7 Vicar 4L LET,
Z AU Jython OHIMRDOFAFEE TH % Jim Hugunin ik > TESNFE L7, X HRZERITOVTIE
the IronPython website ZZMR L TL 72X W,

An implementation of Python written completely in Python. It supports several advanced
features not found in other implementations like stackless support and a Just in Time compiler.
One of the goals of the project is to encourage experimentation with the language itself by making
it easier to modify the interpreter (since it is written in Python). Additional information is

available on the PyPy project’s home page.

DEEHEZI DY a7V TXEMINLETHELEIZVER>TWE, b LI, %D Python F
¥ b AR 5 T\ B DR EDTZERPNAINTVWETL & 5, dRZPFEHL TWEHEEL

T, REFEREZMSDBEDRD 20 52 HWiT 57-0121F, FFEEOARELSZRLTILZZ W,

1.2

The d

AIZaT7INICHBITBREE

escriptions of lexical analysis and syntax use a modified Backus — Naur form (BNF) grammar

notation. This uses the following style of definition:

name

1c 1

B®AD
DTH

= lc_letter (lc_letter | "_")x
etter = "a'..."z"
fTiZ. name 7% lc_letter OEA WL REFE 21X ZF NI ED 1c_letter & 7 Y X —Ra7hkWizd

5Z2ERLTOVET, ZLT, 1lc_letter II 'a' 5 'z' FTOMLLDXF—FTH3 I LER

LET, (COMANE, 2O FF 2 Xy M Tw 3 FaHAI e SGRANC BV TER I N TV 2 4]
(name) T—EHLTHEOATVET),

SHENE name (BANC £ > TERESA TV 2 OOLH) & 1= POMBE D FF, BEH (1) 12, BHOE
REHESPBHET 2L X EVET; CORBR. CORKIBLTRLSABELEDENHIT T,

7 AR

VR (%) & BRI 2 EEOLaEM Lo DELEELET; A, 752 (+) M Lo

4

F1EIBLBHIC


https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
https://www.pypy.org/
https://en.wikipedia.org/wiki/Backus%E2%80%93Naur_form
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BEDIRLT, AR ([ ]) Kb Fad, Fasta@r—FHET 2 (Hoswhizahud, uosf
DFNIF TS a>ThHs) ZeERLET, * BXY + HATOMAHEPIITRERB O M RoT0ET
FADOZ N — I IFEMEENE T, VT IALFINE I 4+ — b THbhE T, A =2 %228l
TW3 L ZDAEKRERL T, HANZER., —THIND s THRT; ZHOERFOH 2 HHNE. B
DITIZODNWT, FEEMROEAICKELHOITE LTI T,

(Loflo & 572) FAPERTIE. MICZO0BEEIFOATVET: =20 Fy FTRYLATVWE DD
FINKFIE, “ODLFD ASCIL XFa— FIcB 3 (Ba7%) Biflh s CFer—FRR L2 RLE
o KHy ahDFha (<...5) & ERFEADY VAL ELRT IR 2TF; HlxE, O HilfE
X REERTVEDNDH L ERMEONEZeBHHET,

FHEHESCRHAIO ZFROBTHELN TV I REIRXIZLAYFE LTI, ZOEKIIIKRERBVDSDD £
FAHEFRIIATY — AR D 4 OXLFRID PN E T2, BCEREIFAMTcAERINz—#HD b= v %
WO WET, XE (7 FARK) 2B % BNF ZITRTFHERDEDDHDTT; ZhLIEDETI,
HSCERD Do TWET,

1.2. AYZa7IIICBII3REE 5






TWO

F R

Python TEH»rN7z 7075 213 IN—HF (parser) CHMAENE T, N—FANDANNL, FAENER (lexical
analyzer) \Z Xk o TEREN—EHD b= > (token) 25720 %5, ZOETIE. FHENEN T 7 A V%
b =2 YN IIRT B ITIRICOWTESR L 5,

Python 1&7’m 22 47 % A b % Unicode 23— FHRA ¥ & LTHARAALET, YV—RA 774DV a—
FarvZB3rrya—7F4 Y IEETEZX LN, T 740 & UTF-8 TT, ik PEP 3120 25 L C<L
IV, Y—=AT7 7 AAPTa— FTERIFAUI SyntaxError XL I F T,

2.1 1718&

Python 70275 232D FIBIT (logical lines) WZnHEHE 5,

2.1.1 /1T (logical line)

AT DRIE, b —2 > NEWLINE TRE N F 9 M EFFENTWE5E (G compound statement
HFODFEIT: statement) ZERWT, FATUIGREITRICE /22035 ZIFTE R A, mBITE—TERIEZh
PULED Y3817 (physical line) 225720 PIFATOREIIZIIRIY £ 721 3IEBRIN 7 1788 (line joining) i
R & %35

2.1.2 #317 (physical line)

PIFRAT . AT 2 — R TXYIS N XFHNDZ e TT, V=R 7 7 4RV —ZAXFHITIE, &7 v b
74— L OFEDITHIG A — F 2T 2 2 TE %9, Unix JERTIE ASCII LF (173D : linefeed)
XF. Windows FERXTi& ASCII % CR LF (18)#: return IZH\\TITi% D ) . Macintosh 52Tl ASCIT
CR (i) XFTF, TOHRTORRDI—FE ES7I7Y P74+ —LTHFLIMHT LM TEX
o AMORED. RZEOVITORBRI LK L TOREZRLELET,

Python IZHDIALE I, HHED C FEEOBUTXFOEHEHAI (ASCII LF 2B L /2XXF32—F \n
iR 2 D £9) 1ZHE-> T, Python APIICY —2a— REETHRENRDD 5,


https://peps.python.org/pep-3120/
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2.1.3 OX> bk (Comments)

aAX Y MILFHNY T INANZA > TWARWAY 2T (#) 2oMmE D, RCYHEITORKETKDD $5,
FEHRIYZATREGERRRIASEH SN TWRWIR D, axX ¥ MEEHET2RImS 9, axX ¥ NI RER
nEg,

2.1.4 T> 13— REFE (encoding declaration)

Python 227V 7 HHO—THPZATHICH %2 2 X ¥ b DIEHKIH coding[=:1\s*([-\w.]+) II¥ v F T3
B, axXy Mz ya—RES LTI AET; ZORBORIID IV —THY —2a—F7 741D
IYa—RFE2HEELET, TVa—-FEFSRESOTIRINERD XA, ZTHZH 254G, —fTHH 2
XY P DOABOITTRINUERD A, Tra—FESe LTHET AR

[# —*— coding: <encoding-name> —*-—

ZHUE GNU Emacs Treak CEE 3, F/21&

[# vim: ftleencoding=<encoding-name> }

Z X, Bram Moolenar (2 & % VIM DRk Cc& 32X TS,

If no encoding declaration is found, the default encoding is UTF-8. If the implicit or explicit encoding of
a file is UTF-8, an initial UTF-8 byte-order mark (b’xefxbbxbf’) is ignored rather than being a syntax

€error.

IYaA—T 4 YIPESEINIHGE. ZOLYaA—T 4 ¥ 7 4E Python ICK - TEBiCTERITIUI AR D £8
A (standard-encodings ML TL 22V, HEEI iz rya—7 4 Y7 fIZIEXFHV T, 2
XY b, AR D, ETOFaFTICEbhE T,

2.1.5 BRBBITHE

TOFRRBZAU LOYEITEREITE LTORTF 27D, Ny 7 RT vy aFE (\) 2o TUTO X
SICLET: WHTAXTINY 740Xy PHOXFTRWAY 7 25 v aTiRboTWaIE, ki
FTHRTEORFT—OOMIUTEME L. N I RF7 v T aBIrUNY T RT v ¥ 2DBRACHIITRNT %
HIBRL 57, IR

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # Looks like a wvalid date

return 1

Ny T RX5 93 aTHERDOATIIZAA Y MR ANBZILIETEERA, /2. N7 XAFvvaZffioTax
VIEMBT A LIITEERA, NV IR Ty T anFHI T IARIIHBGEERE. Ny T RATy
aDBARL M=V EMIET A ZIEITEERA (TROE, MEITHOXXFINY 77N D N —2 V%

8 8 2 B FaENR
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Ny P A5y aZzlioTHMiT2I L3 TEEEA), LA DGTIE. XFEANY T I MM H BNy
IRy a3 IRlHoTHRELRDFT,

2.1.6 FEBAREYGRITHERS

HFUHEIN (parentheses). f#EHN (square bracket) . 3 X KEAEIN (curly brace) HOHIZ, Ny 72T v a
ZHEDTICATU LOYETICORT 5 2 enTEET, HIRIE:

month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni', # Dutch names
'Juli’', 'Augustus', 'September', # for the months

'Oktober', 'November', 'December'] # of the year

FERINICHEE S NATITE X Y P2 B0 TN TEET, #MITOA V7Y PREETE DD $HA,
ZEOMHAT2E T eMNTE XY, FIRIILHETHICE, NEWLINE b—2 VI3 EL XA, DR
AT ORI, =H 7 4 — b EIXTH (TRLZR) THRAELE T, 2058, aXr 28052
EMTEIEA

2.1.7 ZE17

AR=A, BT, Tx—L74—F BIUFaxXy rosarzECHIITIIEHAINES (T72bD5. NEWLINE
=2 VEEREINERA), XEMEEIITATIL TV ZBICIE, 2217 O IIAT HE A A H-FEAT-H 1
(read-eval-print) L —FDFEEIC KX > TRZZ DD D F3, FHERNLNGENA > &2 7Y X DEETIE, 5%
RRZATTTELMEAT (Thbb, HAXTFHAX Y P RLEETROVET) X BEITH» 572 5 L0
ZRLUET,

218 17V

FIEITOITHICH B, SETHDZEH (AR—ZABXURT) 0z hid, ZOfFOA4 Y FY PLNAVEFHET S
TDIEbNE T, £ 7Y LR FITXDIN—AUGEZRET 2 DICHWLNE T,

X7 (ErLEDHINC) 1 DIZDE 8§ DDAR—ATHEEMZ SN, BERIBOLFEIE 8 OffFucik
D% (Unix TEODATVIHAIEFALICHR S X5 BERIENTVET), 2L T, BAIDIEEALFETDR
R—ZADKED, ZDITDA VTV VERELE T, A VT Y ME Ny 7 AT v > a THROYEITIZE
TEFEVRA; BHIDONY I RT7 v 2FTOEABALA VTV VERELET,

V—RAT 7 ANHRRTEAR=ZAZEAEEE, ZOEKRDTINE T DAR-ZMEBIKEFT 2 X586, A4
VTV MITEERDDOL LTHITEINE T, ZDOHEIE TabError SEH I E T,

TS5y b7 A—LEOEBRMEICETZEE: JEUNIX 599 b 74— ARRBIE2TFRA LT 4 ZOHE
E =2V —RT7FANNTET A VT N ERBEIR TS OREHTRED Y VA, /2. 779 b
T —LIZEoTIE. BAA YT Y PLAARHHRNCHRELTWE23 LAEEA.

T+ =57 4 — FXFHPITORBEIZH > THIRVERA; 74 —L57 4 — FXFEZLEDA VF2 FLRILETE
FRICIZERXNE T, 74 —L4 74— FXFERREOZATOMDIZIICH 255, ZOFBIRERTT

2.1. 1788E 9
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(Bl ZIZ. R_—2D%E 012V £y FF 205 LILEEA).

HHET 2ITICBIT 284 DA 7 ¥ FL~ULE, INDENT BXU DEDENT b—2 Y Z24EKT 3 7-012fEbD
NET, b= YDERBRAEZ Yy 7ZHOWTUTO L5 T %,

7 7 ANVHORPIDITEFHAMTHIIC, AKXy Zic¥urs—o2fEh (push Eh) £§; ZOXFRL TR
% (pop) ENBZZLEHD FHA, AZ vy 7 OERFEIHENTO BT, HICA Xy 2 OKEH &SI
DU CHEEIZHEM T 2 X512 oTVET, ZiFITOMBAMEICB VT, ZDITDA ¥ 7 ¥ b LAUVED R
Ry 7 DEHEOEL RSN E T, EIFELTFEMBLERA A VT Y PLNVENRRAZ Y 7 FOE X
DHREFNE A VTV FLANMEIEZAZ v ZiIZf g4, INDENT b—2 VB —2EREhET, 41 V7
YMULANOUER AR v 7 EOfEL D /N XVEE, ZOEIERZ y Z7HOWIT I OEE FLLRIFHILE
DERBA; AXY 7 EDA YT Y FLAMELD S REWVEZITRTRES N, BER—DRESNLZ LI
DEDENT b —2 Y —24MINET, 77 A NLVDERETIE, ARy Z1FE->TVWbE R XD REVHEITE

TREZN, ER—DFREENZ L2 DEDENT =2 YHR—24 K ENET,

LIFOHNCIELL (LA LERXEZEI12) £ 7Y b &)z Python a— KO—ERLET

def perm(1):

# Compute the list of all permutations of 1

if len(l) <= 1:
return [1]

r =[]
for i in range(len(l)):

s = 1[:41] + 1[i+1:]

p = perm(s)

for x in p:

r.append(1[i:i+1] + x)

return r

UToflZ. x4 Fr b=k b £9:

def perm(1): # error

for i in range(len(l)): # error:

s = 1[:4i] + 1[i+1:]

p = perm(1[:i] + 1[i+1:]) # error:

for x in p:
r.append(1[i:i+1] + x)

return r # error:

: first line indented

not indented

unexpected indent

inconsistent dedent

(B BHID 3 DD T =3 AA—F I Lo THREINET; RIRD LT —DADTFHRBHERTHO D £ 5
—return r DA YT ¥ ME, ARV IPHEBERFEESIN TV EDA YTV FLNMEE S —H L FEA)

10

% 2 B FaENR
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219 F—JVHEDZER

BT DR X FINDONIICH 2 HE 2R E, ZAXFTHIAR—R, XTI, BLXUZ7+—L74—F
. b= EDETEEOICHRACHHATS A TEET, oD b —27 Y 2HERTEL LHD N —2 >~
ELTAREINTLED EHORGAIE. b= OMICEASKLEL D 5 (HlZIX, ab iZF—D2D b—
JUTTD, ablE oD =222 ET),

2.2 EOMD =2 >

NEWLINE, INDENT. 3 X DEDENT ofth, U TFD =2 > DA 73V : #BF (identifier), ¥F—7—
R (keyword), VT Z IV, BEF (operator), T IR (delimiter) BFIEL E T, AT (L TRNATH
WX FLGN) B =2 U TEH D FRAD. P Y EXUIZEERDHDET, P—T VOBITHVE N
DEURGE., P =2 Y EEIPLHICHATRETRY b —27 Y EBRETE ZREOXTIIE G X 5 ITHE
SNET,

2.3 #HAF (identifier) & VF—T—F (keyword)

Wl F (R0 BE0 (name)) &, LT OFAER TR SN E T,

Python 128 % #%BT7OHE &, Unicode fEMEMLRRATELE UAX-31 cEo =, e ZF LI T TE
FLET, F#LLIX PEP 3131 #8BLTLEI W,

ASCII #iFf (U+0001..U+007F) WTI&, #AlF & L THRMETIE Python 2.x ICBIF 2 D LF LT,
RILFENXFD AP Z, 7YHX—Ra7 | BEHOXTFERAT 0 25 9 TY,

Python 3.0 (¥, & 512 ASCII il 65X FZEALET (PEP 3131 ZZRLTIEE WV, ), ThbH
DLFIZDOWTIE. %1% unicodedata £ 2 —ILIZ& FN 3 Unicode Character Database R % {#iu
%9,

WA FORSICEHRA D D A, KNFREFENET,

identifier zid_start xzid_continuex

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underscore, 3

id_continue <all characters in 4d_start, plus characters in the categories Mn, Mc, Nd, Pc a

xid_start = <all characters in <d_start whose NFKC normalization is in "id_start xid_contir

xid_continue = <all characters in %d_continue whose NFKC normalization is in "id_continuex">

ETEK L% Unicode 77TV a— FIZMUTFE2RLET:
o Lu - K3F (uppercase letters)
o Ll-/NXF (lowercase letters)

o Lt - FEHENKIF (titlecase letters)

2.3. HBIF (identifier) LUV F—T—F (keyword) 11


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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o Lm - BfisF (modifier letters)
o Lo- ZDMDLF (other letters)
o NI - iz K3 3F (letter numbers)
o Mn - FIEDIRWVELE (nonspacing marks)
o Mc - FIRD® 545G 75 (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
e Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other_ ID Continue - [Flkk
FTRTOFMANTFIE, FHTHITERER NFKC cEfixn g3, @l FHoEE NFKC iIcEo 2 £9,

A non-normative HTML file listing all valid identifier characters for Unicode 15.1.0 can be found at
https://www.unicode.org/Public/15.1.0/ucd /Derived CoreProperties.txt

2.3.1 ¥—7—F (keyword)

DUT OHlFiE. PREE. £720& Python SEICEIT 2 F—T—F (keyword) & UL TEDN, #E DA+
ELTHS 23 TEERA, F—V— FREFEICTRHOED IS RITUIRD $HA:

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

232 VI bF—U—F

Added in version 3.10.

Some identifiers are only reserved under specific contexts. These are known as soft keywords. The
identifiers match, case, type and _ can syntactically act as keywords in certain contexts, but this

distinction is done at the parser level, not when tokenizing.

As soft keywords, their use in the grammar is possible while still preserving compatibility with existing

code that uses these names as identifier names.
match, case, and _ are used in the match statement. type is used in the type statement.

N— a v 3.12 TEH: type is now a soft keyword.

12 % 2 B FaENR



https://www.unicode.org/Public/15.1.0/ucd/PropList.txt
https://www.unicode.org/Public/15.1.0/ucd/DerivedCoreProperties.txt
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2.3.3 FHIEHDHAIFHE (reserved classes of identifiers)

HHFED (F—v—FERL) WAFICE. FRERERSD D £3, 200 0#FFREIE, ZESPREBICH S
FUR—ZAATLFDAX— Y TRAENE T

Not imported by from module import *.

In

a case pattern within a match statement, _ is a soft keyword that denotes a wildcard.

Separately, the interactive interpreter makes the result of the last evaluation available in the

variable _. (It is stored in the builtins module, alongside built-in functions like print.)

Elsewhere, _ is a regular identifier. It is often used to name ”special” items, but it is not special

to Python itself.

ER: An0 _ k. LI UIEEREML (internationalization) & HICHWSNE T; ZDEFICOWT DR
LWHRIE, gettext ZZRLTLEE W,

It is also commonly used for unused variables.

>
AT LA TERS NI (system-defined) #E1TT, JEAHNITIZ dunder” %81 & FFIXN 3 (FRIT:
double underscores D), ZNHDHAHNIA ¥ X =TV & (HHES L 751 288) B L TERS
NTVET, BIITOI AT ATOLANE FHAY Y R RETHEEIETFSNATWE T, Python @
FERDAN—Y 2 TREDZLDHEMHERIND ZLICEDET, ZOFFaX Yy PTHREATY
LKLV, H503 __*__ OHHIE. WAKZaAYTFAMIEILHATY, BEEIH
ErglERITIesH FT,

7
AT T4 X—=} (class-private) RERTTT, ZDAT TV BT 24ENF. 77 RAERDI YT
A2+ ETHWSNGE, BIEY FRALIRES JAD 7 774 RX— 173" BB THETEZENSEZ 20
ERICI-DICEEBEINE T, #ATF (identifier. FTIFFE (name)) BB L TLIEE W,

2.3. HBIF (identifier) LUV F—T—F (keyword) 13
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24 UT3ZI

Y7 7L (literal) £1E, WL OhOHAABHOERE XL LD DOTT,

24.1 XFHEXUNAT FFIUTSIL

XY T INEUA T OTFHER TR SN X T

stringliteral

stringprefix

shortstring
longstring
shortstringitem
longstringitem
shortstringchar
longstringchar

stringescapeseq

bytesliteral
bytesprefix
shortbytes
longbytes
shortbytesitem
longbytesitem
shortbyteschar
longbyteschar

bytesescapeseq

[stringprefiz] (shortstring | longstring)

llrll | Ilull | ||Rl| I IIUII | llfll | IlFll

| Ilfrll I llFrll | Illel I IIFRII | Ilrfll | llrFll | llRfll | IIRFII
"M shortstringitem* "'" | '"' shortstringitemx '"

nroran Zongstringitem* nraran | rtunnna Longstring,item* Ttunna

shortstringchar | stringescapeseq
longstringchar | stringescapeseq
<any source character except "\" or newline or the quote>
<any source character except "\">

T\ <any source character>

bytesprefiz(shortbytes | longbytes)

llbll | llBII | Ilbrll | IIBrII | Ilell | |IBRII | llrbll | III.BII | llell
"'" shortbytesitemx "'" | '"' shortbytesitemx '"'

nmraran longbytesitem* nmroran | tnna Zongbytesitem* rnnna

shortbyteschar | bytesescapeseq

longbyteschar | bytesescapeseq

<any ASCII character except "\" or newline or the quote>
<any ASCII character except "\">

"\" <any ASCII character>

IIRBIl

FEROERBAITRENTORWSGENRGIRA—2H D £3, VT 71D stringprefiz X bytesprefiz
D DETOMICZEAZ ARTIZRSKRNWI TS, Y—RAa— FX¥t v I (source character set) (&
ILya—F 4 YJEETERINE T, =va—7T4 YJEEHRINI UTF-8 T3, fi T¥I—FEE

(encoding declaration) %

ZIL TSRS,

In plain English: Both types of literals can be enclosed in matching single quotes (') or double quotes

("). They can also be enclosed in matching groups of three single or double quotes (these are generally

referred to as triple-quoted strings). The backslash (\) character is used to give special meaning to

otherwise ordinary characters like n, which means 'newline’ when escaped (\n). It can also be used to

escape characters that otherwise have a special meaning, such as newline, backslash itself, or the quote

character. See escape sequences below for examples.

14
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NA P T I MZE, FIZ ' R B BEEFAL 9., 6K o T, str BUTIE S bytes DA R
RYADMEREINE T, N4 MV T I701E ASCIL XFDAELZ N TEET, 128 DL EOBEE RO
A FMEZRF =T L TRSINRITUIRD T8 A,

XEHNV T I NL PAY T ILDRGIE, FETYFE 'v' £72E 'R 2L 74 v JRARFFOI N T
XFET; ZD XS BIFINX raw strings EMHEN, Ny I AT az VT IALFE LTHRVET, 20
FER. XFHNY T I TUE raw XFFIHO \U' & '\u' DTRF —FIERHIRWE N ER A, Python 2.x
@ raw unicode Y 7 Z LA Python 3.x L3RR ZIREFNE T 5720, 'ur' BTV R—FShEHA

Added in version 3.3: taw XA FIU T ILD 'rb' LT 4 v 7 AN 'br' OEFEE LTEMINE
L7

Python 2.x ¥ 3x MM EDa— FR—ZADX ¥ FF A% BM{tT 272912, LH S — unicode V7 I L
(u'value') DY H— b HTHEAXNE L7z, I3 PEP 414 2BHLT 230,

fUOEE P OREFHPITWIEXXTFHNY T INET =~y FEAXTFHIY T I ( formatted string
literal ) TFo FMICOVWTIE 74— v FEAXFII T 2B LTSV, HHEFO £ 1E 'r
CHAGDLELNETH, 'b' R 'u' HAEDELZZLIETEERA, D2FED 74 —< v MEAD raw X
FHN T ZMIRI T, 74— v MEADANAL MY T 7 UIIAR]TT,

ZEIA =PV T IAHIIE, SOOI R - IR A — b FTY T ILERKIHLTLEDR LA E
D, TRTF—=TENTVRVEITR VA= 2ELZLHTEET (DT, ZRLHEZDF EFXXFHIHITHK
DEF). (Z2TWS 72— 17 Lid, CFHIOMAEMIET 2 L T o7 XFERL. B " OLFh
BTF, )

Escape sequences
'r' F7E R HEHEXFESODPRBRVLED | FINEEIANL MV T IARDI R =TS — 5 v AR

#CTHEDLATVEDERBRDEANC L2h o TSN E 3, BUTIC Python TH#MEN LR —7
=TV AERLET:

IRT—=To—r>X B AR
\<newline> Ny ATy a2 bBATFEPEHASINET (1)
\\ Ny ZRFv¥a (\)

\! —H5HRF (")

\" IR (")

\a ASCII %R~V (BEL)

\b ASCII 5y 2 2<%—2 (BS)

\f ASCII 7 +—247 4 —F (FF)

\n ASCII {7 D (LF)

\r ASCII 4% (CR)

\t ASCII kT2 7 (TAB)

\v ASCII EEZ 7 (VT)

\ooo 8 HERUHE 000 ZFFDOXXF (2,4)
\xhh 16 HERUE hh ZFEOLF (3,4)
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NFEH TDOABREINDI LR —FS =5 Y REZLUTOLEH T

IRT=To—7r>R Bk AR
\N{name} Unicode 7— X X—ZHT name LWV I EGATDLTF  (5)
\uzzze 16-bit O+7HEME zzzr EFFOSLFE (6)
\Uzzzzrrrs 32-bit OTINEME srrrrrrs ZFFOXF (7)

HER:

(1) A backslash can be added at the end of a line to ignore the newline:

>>> 'This string will not include \
. backslashes or newline characters.'

'This string will not include backslashes or newline characters.'

The same result can be achieved using triple-quoted strings, or parentheses and string literal

concatenation.
(2) 5 C LA, BAT 3O 8 EMETRRLET,

N—3 3 ¥ 311 TZEHE: Octal escapes with value larger than 00377 produce a

DeprecationWarning.

N— a3 ¥ 3.12 TEHE: Octal escapes with value larger than 00377 produce a SyntaxWarning. In

a future Python version they will be eventually a SyntaxError.
(3) HHUEE C XIBE WV, B x5 2D 16 #ERLIZHEINER A,

(4) A4 Y FIAHTE, P X ONET 27 — A5 2 BN { 2R ET, 7Y
TINVHTIE, TR —T XI5 2 5N 7fE%£D Unicode XFEHRLET,

(5) "= a ¥ 3.3 TAHE: name aliases™ 1T F 29 K- FHIEMEINE LT,
(6) x5 40 16 KL AZHENF LA,

(7) BHWBL=a— FXFEIDESIC LTIy a— RT3 I A TEET, EHIC S TFD 16 EHT
DBETT,

HHED C 2iEW, BBEIN Lo R == Y ARITNT, ZOFEFXFHHIIHED T, Tk
bH, NYIRZy D abBRPIEDET, (ZOEIIT Ny FOBIERNTS: =X 7 —TF> =7 VA
BMASTENT6. ZOHIFERDPIBMLTO2DODB 00D T LB ET, ) LFIHHTOARMENZ T2
F—=TT =y RE N MY T I, BEENBRVWIR S =T = YR LTHEEIN S OTHER
LTLEE W,

N— a3 ¥ 3.6 TELH: Unrecognized escape sequences produce a DeprecationWarning.

N—=a ¥ 3.12 TEHE: Unrecognized escape sequences produce a SyntaxWarning. In a future Python

version they will be eventually a SyntaxError.

*1 https://www.unicode.org/Public/15.1.0/ued /NameAliases.txt
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raw V770 Th, 5IHFIENY IJR T v P aTIRF =T TEEITI. Nv IR T v ¥ 2B FINE
DET; FIZE. o \"" BEMRLTHN T ILT, Ny 7 ATy ya ZHAR» LR LTFHERL &
T o \" IR SN T I AT (rtaw U T I AR BAEEL o TNy VX5 v P a2 TROLE S Z I
TEFRA), BEMICIE. (RNy 225y S adBEO s — b XFEET RS —F LT LE S OT) raw XE
FIZBE—DNY I ATy aTERODLEZCLRTEIERRA 2018 Ny I RAT v ¥ aDBERICEITHET
b, [Tk EEKT 2 OTREL, VFILD—fTHEENH_D20XFr LTHRRENE T,

2.4.2 XF5) T I IILDFEE (concatenation)

XFHNRANA MY T I ME, VSRR BT ZE>oT0TH (ZEAXFTRY > TH) BHHEEE 2
ZEMTEET, ZNUIELXDONFHNERET 2O A UE®REESEEF, L7zh > T, "hello" 'world'
& "helloworld" Y[MUTTE, ZOHWREZMI I, Nv 7 X Ty ¥aZz@loLih, ROXFHZFEIZHT
ML CHEUTICE 2008720, H20VEEHN XTI eIca Xy b 2BMT I8 XX TEET, FlXik:

re.compile(" [A-Za-z_]" # letter or underscore
"[A-Za-z0-9_]*"  # letter, digit or underscore

)

COBEREIISTEL NV TERSINTOVETH, A7V T b2ar A L3200 LTEBEIAS Z I
EEL TRV, FTRRICFIRAZFEE LU, "+ HETFE2HELRINERD A, /2. Y
T INLDREITBNTIE, MET2RERICERZ5ANERAZM o720 (raw CFH & =ZHF A2 EE 5
CLEZTEZY), 74—~ MNEAXFINV FINL L BEOXTIN F 5L EMELIEZDTEILBTE
FTOTHERLTLZEW,

2.4.3 f-strings

Added in version 3.6.

7 == v MEAXFHN 7 IV ( formatted string literal ) F721% f-string (&, HHEFF '£' 3 'F' O
MW7 FHNY T30 TT, THDXFINE, BHEN {y TR NN THLEWHRT + — L F2ED S
ZEMTEET, OXTIN 77NV DHEFEINENFICETEDS ZEPENDITH LT, 74—<v b
FHSCTFHN 7 7 MEETRICR e LTIMiE g 9,

IR =T = Y AGEROLTHNY T IV RIS Ta— FENET (LY T D raw XFHITH
DHELBRREET) o TRAF =T —r YR TFTa— LRI XTFHONFEIROETHRENE S

f_string = (literal_char | "{{" | "}}" | replacement_field)*
replacement_field := "{" f_expression ["="] ["!" conversion] [":" format_spec] "}"
f_expression n= (conditional_ezpression | "x" or_ezpr)

("," conditional_expression | "," "x" or_expr)x [","]

| yield expression
conversion = s o] ot | "aM
format_spec n= (literal_char | replacement_field)*
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literal_char n= <any code point except "{", "}" or NULL>

XFHND 5B, FAEIRCHE NGB LANICT@E D R g3, 72720, ZEEFEN {{' BXU '3
BHE—OBRIEMNCEE R ONE T, H—oM N {' BER7 - L FOIBED ZEKL, ZOHH
¥ Python O TIHED £F, (F Ny ZRICERZEEREE LT) X7 F R b, FHliROME L OMiE % &£
MLV, ROKRICES '=' ZMATLEIV, ZOHKAIE, BESF 1 k> TEHEAZINLE
o 4=V FEHITZIEDNTEET, X512, " WHVWTERBETZEINTEE S, BT 1 —L P
H—oPACHAEN '} TROD £9,

Expressions in formatted string literals are treated like regular Python expressions surrounded by paren-
theses, with a few exceptions. An empty expression is not allowed, and both lambda and assignment
expressions := must be surrounded by explicit parentheses. Each expression is evaluated in the context
where the formatted string literal appears, in order from left to right. Replacement expressions can
contain newlines in both single-quoted and triple-quoted f-strings and they can contain comments. Ev-
erything that comes after a # inside a replacement field is a comment (even closing braces and quotes).

In that case, replacement fields must be closed in a different line.

>>> f"abc{a # This is a comment 1}"
L+ 3}"
'abch'

N—=Ya ¥ 3.7 TEHE: Python 3.7 EDHEIDN— 3 Y TlE, await RB XL async for AIEEFLATUR
FiE. EEESMEOMAIC I VF IR TVERATL R,

N—Y a ¥ 3.12 TEHE: Prior to Python 3.12, comments were not allowed inside f-string replacement
fields.

FE = PREINIe & HAXFINE, ROTF R MRE, F5 =, BXUOFHHEINREEAE T,
Bl EPAEIN (' OEK‘R. RO, BXY '=' ORICEFNZEALFRI TR TURESINE T, HEETD
FELRWVIRD, '=' ZIEELEGEE. RS LT repr(O) ZEMA LMESHECED £, —H, ERX
BEFHEET 25, BT 4 — L FT "' BPFEEINRTOVRWVED, 77 4L MT str() 2EAX
nE9,

Added in version 3.8: &5 '=',

S LA 4 =V EPEEINTOVGE., ROFHEFERIZ 7 +—~< v bORNICEHINE T, £ '1s' 1T
str() Z, "'r' X repr() &, ZLT '"'a' F ascii() ZMHUHLET,

The result is then formatted using the format() protocol. The format specifier is passed to the
__format__ () method of the expression or conversion result. An empty string is passed when the

format specifier is omitted. The formatted result is then included in the final value of the whole string.

Top-level format specifiers may include nested replacement fields. These nested fields may include their
own conversion fields and format specifiers, but may not include more deeply nested replacement fields.

The format specifier mini-language is the same as that used by the str.format () method.

7 ==y MEAXFHNY T IO TN TN EREETEETH, BRI 4 — L F2EBOV T I
WKHHILTESZLIITEEEA,

18 % 2 B FaENR



The Python Language Reference, 'J!J—2X 3.14.0a0

7 4= MEAXFIN T INDE N ONFETFET:

>>> name = "Fred"

>>> f"He said his name is {name/7}."

"He said his name is 'Fred'."

>>> f"He said his name is {repr(mame)}." # repr() is equivalent to !r
"He said his name is 'Fred'."

>>> width = 10

>>> precision = 4

>>> value = decimal.Decimal("12.34567")

>>> f'result: {value:{width/.{precision/}" # nested fields
'result: 12.35'

>>> today = datetime(year=2017, month=1, day=27)

>>> f"{today:%B %d, %Y}" # using date format specifier
'January 27, 2017’

>>> f"{today=:%B %d, WY}" # using date format specifier and debugging
'today=January 27, 2017'

>>> number = 1024

>>> f'"{number :#0x}" # using integer format specifier
'0x400'

>>> foo = "bar"

>>> f"{ foo = }" # preserves whitespace

" foo = 'bar'"

>>> line = "The mill's closed"

>>> f"{line = }"

'line = "The mill\'s closed"'

>>> f"{line = :20}"

"line = The mill's closed "

>>> f"{line = !/7r:20}"

'line = "The mill\'s closed" '

Reusing the outer f-string quoting type inside a replacement field is permitted:

>>> a = dict(x=2)
>>> f"abc {a["x"]} def"
'abc 2 def'

N— a ¥ 3.12 TZHE: Prior to Python 3.12, reuse of the same quoting type of the outer f-string inside

a replacement field was not possible.

Backslashes are also allowed in replacement fields and are evaluated the same way as in any other context:

N
>>> a = [uan np" "C"]
3 k]
>>> print(£f"List a contains:\n{"\n".join(a)}")
List a contains:
a
b

C

N— a ¥ 3.12 TZH: Prior to Python 3.12, backslashes were not permitted inside an f-string replace-
ment field.
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7 4=y MEAXFIN T IV e ARZEATOARD 5722 LThH, docstring & L TIEX EE A,

>>> def foo():
f"Not a docstring"

>>> foo.__doc__ is None

True

7 —=<v MEAXFEIN T 7% Python IZBIML7Z1EE PEP 498 3SR LT XV, F-BHET 2
NFEHNT F—< v OHEARF > TWVWS str.format() SR LTL X W,

2.4.4 HiEV TSI

BAEY 7 7203 3 D D £3, BE (integer). FEIINIREL (loating point number), E#( (imaginary
numbers) TF, HEHY 7 I NVIEIFEL FEA. (ERBIFEK BB LTERE D),

BAEY 72 MBS EENTVARVI EIERLTEZ W, -1 O X5 f)id, FEBRICIIFIHERE T
(unary operator) '=> £ U7 I)L 1 ZHAGDELDDTT,

2.4.5 BHIUTIIL

B 7V T o P ER TRl S g3

integer n= decinteger | bininteger | octinteger | hexzinteger
decinteger n= nonzerodigit (["_"1 diget)* | "O"+ (["_"1 "0")*
bininteger n= 0" ("b" | "B") (["_"] bindigit)+

octinteger n= o™ ("o" | "0") (["_"]1 octdigit)+

hexinteger n= "o" ("x" | "X") (["_"] hexdigit)+

nonzerodigit = it

digit n= "o"..."o"

bindigit n= "0 | "1

octdigit n=mon, . n7e

hexdigit = digit | "a"..."fv | wAw. . WF"

EXEY EIZINFE 2008 5 VW5 MEZFRTIE, B 77 VICRESOHIRED D £ A,

7R =2a7F) T INDEEHMNT2ICHTzo TEAINET, ZORDT7 VX —Ra7 2o THT%E
IN—FNT 2L THRARITLTEFT T, 7YX —Ra 73 HFELHFOMIZ 1 2. 20 0x D X
SREBEEEDHEBIC 1 2P HFATEET,

2B, 0 OTHERORFCE 0 21 bNEEA, TS, Python 23— 3> 3.0 BRI - T
C RO /Y 751 & OBIkE & E#T 5 7T,

B TR N O RLET:
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7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

N—=Tay 3.6 TEHE: JA—FEHNE LY T INAHRO7 VA —2a7BFEIND L5k T,

2.4.6 FENERB)TIIL

PRI 7 2 VI T O FAJER TRl E K5

floatnumber n= pointfloat | exponentfloat
pointfloat n= [digitpart] fraction | digitpart "."
exponentfloat = (digitpart | pointfloat) ezponent
digitpart n= digit (["_"] digit)*

fraction n= "." digitpart

exponent n= (Me" | "E") ["+" | "-"] digitpart

B, BHES e FERERIEEIC 10 2HBE L THREhET, BRI, 077e010 IZIELWERFEETH D, 77e10
CRICEERLUE S, FH/MNUSEY 7 LOMD 5 2HOHHIIFEECKEFELE ST, BRYTILEHEL X
ST, TYR—RAT7THFE I N—TIFTEET,

VEB NGS5 5 A OB E W DR L E T

[3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93 ]

N—=Tay 3.6 TEH: V- tEHNL LIV T IAHFDOT7 VY X—Ra7BFIN2 L5k EL,

2.4.7 B# (imaginary) UT 3L

R 7 2 VLT D & 5 e FAER TR S L E 3

imagnumber = (floatnumber | digitpart) ("j" | "J")

RER) 7 7 i3, FERERD 0.0 DBEFRBERL £, HRBEZSMoFIH/MUEEOBETRE A, 20
ZNOBEZIFE/NRA [ CERBOBH 2 R b £ 3, FRERD L 0 TRWRE NIRRT 2123,
(3+4)) DESWTHEEY 7 72 WVICEE/NIRBE IR L £5, UTICERY) 77100l n < 2hRL £

[3.143' 10.j  10j .001j  1e100j  3.14e-10j  3.14_15_93j J
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2.5 BEF

YT =27 V3EHAEFTY:

2.6 7' =& (delimiter)

UTD =2 i3ELEDTFY) I 2 LTHE XS

( ) [ ] {

, ; e = ->
+= == *= /= //= h= Q=
&= = ~= >>= <<= k=

YU MIIFE/ NGRS ERY TIPSO BT E T, VI F=ZD2DFNIR T 4 AKFLITEH T 2 EBIEHF
5 (ellipsis) V7708 LTRAIREKRZHD £3, VR MRFEORRAABHET (augmented assignment

operator) &, FAIMNICIZT Y I X LTIREVWE T2, HEDTVET,

DUT O EIFAIRE ASCIL 3CFIE, o b —2 > o—#e UTRRRERZ R o T b, FaTERICE o T

BELEREZE > TWVWET:

O

DUF oHIFATRE ASCII 3541, Python TRELNTWERA, INLDFHLTFHN 771 aX v b

DN D BIGE. BRI - b ETF:

22
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THREE

F—REFI

31 #A72x Uk, E. BLUE

Python 1281325 72T I b (object) &id. 7—XZMRMITK LB DTT, Python 7127 a2k
3R T7F-REFET ATV ERBATY 27 VHEOBRE LTRENET, (HIEKTIE, Turs
LA—FJELATI2 7 b LTREINET, ZHUET + > - /4= Von Neumann @ ” 70 7'J L
B3 v ¥a—&: stored program computer” OET/MIHEHE L E T, )

FRTOA 7Yz 2 Mg, F—H (identity), %L % b TWET, A—M BERSN b ZEHESNE
YA, TRUEATV 22 L D7 FLADES RDDEEEZ LN Db LW EHA, is WHTIE 20047
Uz FOR—MERIBLET, id0) BEIERA—ME R TEEEEL £,

CPython EEDH#: CPython TiX. id(x) I x M NTVWEXEY EDO7 FLRAEERL £,

ATV ORIIA T 2 7 AT R— T L8IE (Bl len() ZIR—1F20) &, A7V 7 FHE
DS BMEEPTELET, type) BIEEIA T =7 bW (BIEKD AT 27 P TT) ZIRLET, FH—M L
AU, 7Y =27 bR (type) bEEARAIGETT, ™!

ATz PCEko TR B 2EE TSI DARETT, HEZEETESL A7V 22 PO Z % mutable &
MU Ed, ARRIHEEZZEETERWA 7Y 27 DI 8% immutable L WU E 3, (mutable 24 7Y =
7 PANDSREMML TV immutable 23> 7F 4 7Y =7 FDOffIZ, ZOHLTVWEA T =27 bD
EWZL LTZRRCEIL L E T, a VT IR EDATI =27 P EEL TO 200082 L RV THIUL
immutable 772 &2 25 Z B TEE T, L7z > T, immutable 2> 5 DIIMENZEEAIRED & 5 2> & B2
—HITE2DITEHYEVA) 7Y =7 bD mutable HEIPIFZDOENCE->THRED ET, HlZIX. K
R, SCTFFHL e 2 PABID 4~ 2 & > Z4E immutable T, dict % list (& mutable T3,

A7V NEBRIICHIET 2 Z LI TEERA; LeL, A 7Y 27 MCEERRE (unreachable) 1272 3
L. AR=YavL 7> ar (garbage-collection) IZ &k o TIUHENZ b LNLERA, ARN—YaLrvay
ZELELD, BUTORVEEDF SN TOVET — FEARBRA 7O =7 P2 L TLEDRVHAED,
ANR=TAVL 7T arzE55RET 2 NIEFREMEDMETT,

CPython REDFM: HED CPython EETIIZMA Y > b (reference-counting) 77X Z > TH D,
(AF2aryeLO) ERBREToTVEIR=—IUA TV =7 M2 BIERH L £3, CORETIIFLALD
FT7Y 27 VEEGERREICKR 2 L RIFFICAUET 2 Z e N TE X TH, BERESRESLIRN-—IF T =27 +D

*LRSEORMEDW L INIIGE, ATV 22 MO type EEET L2220 TEET . Zhud, ELLBbhiar o581 T
FAWHREFEEIESREITOT, ~RINCERWEZTRD D $EA,
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WEEDHEFEIITON S XORAEL T A DI TRED D F A, ERSEEROIR—IF TV 27 MO
OV TIE, gc BV 22— BB L TL 72XV, CPython AN DFEEREIIBIOFREM->TE D, CPython
SRERIIMNOAFRZES D LNERA, A7V =27 bDPEERGRICKR o7z & JICAIEBICHR TIUEZI NS Z &
WHEORWTLEZZIW (TS 7 7 A VERTIHRINICEA T TL 22 W),

Note that the use of the implementation’s tracing or debugging facilities may keep objects alive that
would normally be collectable. Also note that catching an exception with a try...ezcept statement may

keep objects alive.

Some objects contain references to “external” resources such as open files or windows. It is under-
stood that these resources are freed when the object is garbage-collected, but since garbage collection
is not guaranteed to happen, such objects also provide an explicit way to release the external resource,
usually a close() method. Programs are strongly recommended to explicitly close such objects. The

try...finally statement and the with statement provide convenient ways to do this.

MOF 7Y z7 MIMNT2ZREb 047027 b HYET; Thold AVTF (container) & WITNF
F, AVTFATI 7 DBl LT, 2T, VAN, BIUHENREITONET, 7727 FADBR
B2 Y 7 FOEO—EHTT, ZLALDEE, a7 FOfEirnwo e, av7FICA->TWbdA 7V
FOEDZ e ZIEL, ZNHF T2 YDTAT YT AT ATEDDERA; LOELEDYSL, aV7TFOZE
HAREEIC OV TR ZGE, 5F XAV TFRASTWELT TV 27 FDTATY T4 T4 DI EIRL
9, LEDo>T, (FTNDEIR) BERGERA TV 27 WPEHEABER T 7Y =27 bANOBREETY
B, ZOMEPENT Z2DEFEHEARERA 7Y =7 PPEBEINFF, EW0WH IR ET,

BZA 7Y =27 POEWEDIZF LAY L TITHELET, ATV VDT AT YT AT ADEEDPE S NTX
Z. HEAEERTIIBNCEGENE T ZEARERATIE, i lzitE T2 X5 REBIEZITS &, ERFIKIZ
LR F - MFEDOA 7V 27 " ADSBRERT ZeH D 30, BEARERA 7YV =7 b TEZOD
FOREEIEIDZERA, flziE.a=1; b=12T2 . atblflEl Z2EORLATz2 1+ %
ST 2L E2HHBZL. FO5TRVEEDDHDFET, ZHUIEEIKELES, LrL.c=[0;d=0¢
T2, ctdiFENZTN_DODRER T, HWIZ—ER, FiiiHFREINZEDY X 2B T 5 2 LR
MENTVET, (c=d=[ T2 . cdDOHARAILATY =27 PERALET)

3.2 REEDERE

PUFiZ Python ICHARAENTVWA ROV X FTY, (EEIZX- T, C, Java, £REFZOMOFFETED,
N EEREY 2 — LT, ZOMOEINERINTVWEZ DD D 5, Hir-kB (HHES, BEEMNERN
WEIE T B %0, 72Y) OBIME, 20 TWIEES 4 75V 2@ L TIREES A E T, Fkon—raro
Python Tid. HOBEMEICZD LI REBMBRINED2S LAER A,

LITICEHT 28O WL O0I2id, " FREYE (special attribute)’ 22 L7-B#ERH D T, ZnHDEME
BHEREANDT 7 L AFERERMET 20T, —HMNZHRHHT 2700bDTEDH D FHA, FKEMED
EFRIIFPREE XN ZAMREEL D D £ 3
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3.2.1 None

COMICRHE—DEL»H D EXA ZOMEEROA TV 22 NEIEE—DLPFELEEA, 20TV =
7 M3 AIAAY None T7 7 ASINE T, ZOF 7V =7 ME, BRAKRUTEIFELRZVWIEZL
HLET, HlzE, IRINCEZIR X 20BN None #3R L %3, None D EH (truth value) 134 (false)
T,

3.2.2 Notlmplemented

This type has a single value. There is a single object with this value. This object is accessed through
the built-in name NotImplemented. Numeric methods and rich comparison methods should return this
value if they do not implement the operation for the operands provided. (The interpreter will then try
the reflected operation, or some other fallback, depending on the operator.) It should not be evaluated

in a boolean context.
#HiE implementing-the-arithmetic-operations 2 L TL 2 & W,
N— a v 3.9 TEH: Evaluating NotImplemented in a boolean context was deprecated.

N— a ¥ 3.14 TZH¥E: Evaluating NotImplemented in a boolean context now raises a TypeError. It

previously evaluated to True and emitted a DeprecationWarning since Python 3.9.

3.2.3 Ellipsis

ORI E—DELPH D FRA, TOEEROFT IV VEEE—DL2BEELEEA, 20X T
P27 MIVTFT I ... £721F Python THRD 5N TWB KR Ellipsis T7 7R3N T, HHfEHIIE
(true) T3,

3.2.4 numbers.Number

BEY 7 72 M & o TR E e b . BIfEHESPHARALOREMBERIC L > TRENE ATV 27 M TT, H
it 7Y =27 PIZEEARETT,; —EEPERSN DI . “HEEEBEINS ZE3HD TH A, Python O
EA 7Y 27 NIV ETHIRCBFETES L THDRYELHMCBBRL TWETH, av v a—XNTHIEE
KELT 2B S HIRZZITTHE T,

__repr__ () ¥ __str__ O »POEHBEINTHBYES 7 ADCFHNIRINIIRD L 5 BN H D £3:

o FOXFHNZ, Z7I5RAVAFIZRIZEL-E B2, TOBEOMEEFOF TV 27 b EERT B E
Shie Bl 7 10 T3,

o TEZLL, 10 ZEL LTRHEINZE T,
o NEUSDRNZH B 1 DD ZRNWT, FICERZPDREFRRINERA,
JH

o INEUEDBRIZH B 1 DD ZBRVT, TICHERZPOIIFRRINEE A,
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o MERERBEIEABDOL ZDARREINE T,

Python {38, FEIVMNGREL. EREBOMTXAZIT>o TV ET:

numbers.Integral (E¥#)

BROUNZ, B (EOBB L CADH) 2 RTHFANESNICE T 2 HR 2RI T 2T,

AR BEEFICETAHANT. AoBHE2 &y 7 MEESY X ZHEIIBWT, R EERLMERNT
X5 EBEKEINTVE T,

BREuIZ 2 S D £

B (int) i3
HIRROHEPA DR E KRB L 32, FAATRER (KAE) XE V34 XDFIROAZZITE T, > 7 MEE
PYRAZEADT- DI 2 EHEB 2RO L HEINE T, AOBIITFSE Yy FHAERERICES TS
FOREREEZ 5 2 OMBRBOZMTRINE T,

7' —IL{E (bool) iy
ED False & True ZR L %7, False & True 2RT 2 DDA 7T =27 FOADBT—EL T =
I TT, T—NEIIEBHRIOREETH D, FLAYORNTZNZN O & 1 DX IR FVFE
T Bste LTCFAicEfia - e 2322 "False" BX U "True" W\ 5 XFFIpRE
S

numbers.Real (float) (%)

Z ORNIF R L NV OISR EFE MR RIL L £ 3, REATREREOHI R4 — N — 7 1 — D FE
BO7 —%727F v (BLU, C* Java I X B2EE) ZHEWE T, Python [ZHNEEEZE NIUREE YR —
FLREA, —RAINCEREZE NI S HEZ T nt vy — e X BV OEHZHIK S 2720 L HAE
NEd, Lrl. 295 LEHIRIZ Python TAH 7Y =22 FE2FSBFEDA — =~y FIZHARNEIMAT-2 DD
TS, £, 2HEHOEE/ NS 2RO 2 L THEMICR 2 HHED D TH A
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numbers.Complex (complex)

ORI, FHREEL NV TEBEE L SR TV RN E 2 >O—H#IC L TEEBZRIL £3, FE/UR
WKCOWTERZD LR UHEENETIED $5, HRH z 0OFEFEB L OREENZ, zhzhiisal LEH
JEE z.real BX U z.imag THHHT Z e B TEFE T,

3.2.5 ¥—4 > XE (sequence)

These represent finite ordered sets indexed by non-negative numbers. The built-in function len() returns
the number of items of a sequence. When the length of a sequence is n, the index set contains the numbers
0, 1, ..., n-1. Item 7 of sequence a is selected by a[i]. Some sequences, including built-in sequences,
interpret negative subscripts by adding the sequence length. For example, a[-2] equals a[n-2], the

second to last item of sequence a with length n.

Sequences also support slicing: a[i:j] selects all items with index k such that ¢ <= k < j. When used as
an expression, a slice is a sequence of the same type. The comment above about negative indexes also

applies to negative slice positions.

=T YR TIE B=ZD 7 RT v 7 (step)” 8T X X EFFD 7 HEERRA 7 4 A (extended slice)” b
A=PLTVET: ali:j:k]l & . x =i +n¥k, n>= 02D i<=z2<j THIEIBRA VT IR z 2FH>D
X957 a BTOERZBEIRL X7,

= v AZ, BEARERDDL, I THROWATRBIENTVWET:

EERBER S —7 > X (immutable sequence)

EERER S — 7 VARIDA TV 2 7 ME, —BEERINS L ZOHELEET 2 Z LB TEEHA, (A 7V =
7 MDA T 27 FADBIDBA - TVWBEA, BRINTVWEA TV =7 MIEHEAfERA 7Y =2 b
TH k<, ZOMBEEINZARMD DD ET; Lo L, ZEREERLT 7V 22 MAEESRL TS
Vs b OEAHEKE. EETZIEHTEEEA, )

DUF ORNIZEEARE /2 > — o v AT Y

XFF)E (string) X
FH& Unicode 2— FRA >+ 2RET 2HOEH T, XFHHFOLEDa—FARA ¥ FEH U+0000
- U+10FFFF O#IFATRIIINS Z D TEEF, Python I¥ char ERH 8 A, Kb Dz, XF
RO Da—RKRA Y FHEX " OXFHNA TS 27 b LTRET S TEET, fAA
ABEE ord ) 1F3LFEHIE % U+0000 - U+10FFFF OHFIFOBBUCEML 5, /. HARAAE
B chr() & 0 - 10FFFF QOHIFH OB ZXMIGT 2K S 1 OXFINIEHL L £3, str.encode() &
TXAMLYA—T 4 Y7 %D 2L T str % bytes AT Z7DIMES Z e BN TEET, Fi
bytes.decode() IZ KD ZDHNETTHILHATEZET,

S FILE (tuple) &
TNVDEFRFEED Python 7 7Y =227 bTY, ZOLEDERENLLZ X TN, 42 DEFEERE
TE2REH TR - TR L ET, B—DEENLSL DX TN (HES 'singleton’) Z1F 21213,
HREeRBTI2ROBERICH V<220 FT (BH—0AXLI Tl A IV EERL EEA, Z0E, Xz
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IN—=FTZ2DCHIBEMEMEZ 2 X5 LRTNERSBRVDL5TT), BROE L RWATEIRD X
BEB DR TR £F,

bytes
bytes & 7Y = 7 MIARZERES|TT, BEHRIZ 8bit N4 T, 0 <= x < 256 OHFIPFHORE TR X
NET, (b'abc' DL S7%) bytes V7 FIURHAIAAD bytes() 2 A+ T 27 X% fo T bytes &
T VEAETEE T, £7. bytes £ 7Y 27 Mid decode() XYV v REBLTXFEINZT a—
FTE%ET,

EEARER S — 7 > ZE (mutable sequence)

ZHEARER S — 7 Y R, MR LR TEET S e A TERT, ZHEARERY —F Y ATIE, TFERILPA
A AR EM - THRESNLBRIRAZITY TN TE, del (delete) XEMio THERRHIRT 2 Z A
TEET,

AFR: The collections and array module provide additional examples of mutable sequence types.

Python 2RI AR ENTVWRIEEARER S — 7 Y AL, S0 ZADOTT:

1) Z B (list) U]
A P OERIFMEED Python A 7Y =227 MITEE T, VR M, AFROHFICH < TRYI S 172K
RUNRTED T, (BED 0 1 O —F ¥ R%ES DI R AT EBER N LITHEEL
TLIZEN, )

NA bEEF
bytearray 7Y = 7 MIZTHEATRERECYI TS, MHAAALD bytearray() 2V A M7 7 X2 X o THE
MENET, ZHEARERZ EEZRIFE (0F D Ay ¥ a b TERWV), byte array I FZHEHER bytes
FTI2 7 PERICA VY R—T =2 — R RRBERTRIE L £ 3

3.2.6 £58

HEHE, EFORD, 22— TRERA 7V 27 VOHEMEEGERBL T, 207D, (BFO) RExR
Focd YT oI AT 7 RRAITEERA, 7L, 47— MIFRET. HAAABK len() ZEEFDE
FRERLET, BEMO—BILRMHECTIE, FECBL TV 202DEERT A, =7 VY AhS5DEED
PEBR, HEES - FMIEE - £ - ML Vo BN REBEDFETT,

BRI, HEOF - RUEHEMHICHET 2 L—SEH ST T, BEARNGER ORER DL —L
WHES T WHERLTLEE W, b L 2 O0BIEDOHERIRSFEMETH 2 (FIZF 1L 1.0) %5, 2055
D1IDODAEZERICEDD ZENTEET,

BUE, 2 DDFMARALEEBHD £

g8 Al
BREETTT, #HARAAD set() YA T 7 XTERIN, %55 add() ZEDWVWL DD R
Vv NTHEHITEET,
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Frozen set &Y 2R
ERESTT, fHARAD frozenset() TV AT 7 RICE > TR XN F T, frozenset FFZE
T Ny adEE BOT, JOEEHOBERICKR 72D, HEOFXF—ICTEIENTEET,

3.2.7 ¥y E>JE (mapping)

FBEDA VTV REETA VT I AMEENT, ATV 27 bR AEROESEZEZRLUES, TR alk]
.k TA VFI7RIBESIN-ERE a »OBIRLE T, BIRXAAZBERIROPTHES e TE, AR
del XDOWRIZT R Z e TEF T, HAAABE 1lenO 2. vy Y IHNOBERKEZRL I,

Python IZH#IH» SHARAENTVWE Y Y I7HIX, 5D ZA—D/IFTT:

EER (dictionary)

FIEEEDOMETA VT2 RASNEA T 27 v o5 ARDEEERLET, ¥— (key) & LTERRWME
OM—DENE, VA MRFEE, ZLTA 7Y =27 POR—MTRIETHRE NS ZDMOLEHEREERET
T ZAUR, BEERIZMEINCHEETZ LT, F—DONy Y2 lHIFLETHIZNELRD 572D TT, BEA%
FoZESGE. F—HIEE OBHEREICE T 2 RANIENE T ZOoDENEFLL 258 (BRI 1 &
1.0y BWEFUCHFHHFOLY PV ERTA VTR LTS 2N TEET,

HHEHADIEF 2R LET, 2% D, F—@FEHFIKEBMEIALEFRCEREIATVEET, BFoxr—%
EEMATH, F—OEFRIZEDD FEA, ¥—ZHIFRLZOBICHIFAT 2 &, TTOHAT TR BFE DK
giBmEnE9,

FEEREEARELITY; #ER {. .Y R TERLET (BHERT 2R TSI V),

JEIREY 2 —)L dbm.ndbm . dbm.gnu &, collections EY 2 —LD XS, FlO~= v ¥ 7B % iRt
LTVET,

N—Y a v 3.7 TEHE: Python DN— a > 3.6 Tld, HFIIHAETZREEL £ A TL, CPython 3.6
TRBAEF IR ENE LD, ZREEESNLFEOAEE VWS KD, ZOUROELEOHITER L A2 &
NTVE L
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3.2.8 IFUH LATHER! (callable type)

IR O LRI (RO L (call) BI8) %47

I—HEEBH (user-defined function)

I-PEXRBBEA 7O =7 I BBERE

5

s = -

1725 C

TEeNTELZHTTY:

cTAERSINEY (BEBESE ). BB, 5%

(formal parameter) V X b LA CBMODERDB A 57251V A P e I ENE T,

Special read-only attributes

B

=R

function.__globals__

function.__closure__

A reference to the dictionary that holds the
function’s global variables -- the global namespace
of the module in which the function was defined.
None or a tuple of cells that contain bindings for
the function’s free variables.

YA T7Y =7 Mi3JEM cell_contents i T
VWET, ZHUILLVDEZRET2DIIMAT, &
LOMEERRZ DB ET,

Special writable attributes

Most of these attributes check the type of the assigned value:

30
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B LS

The function’s documentation string, or None if

SR Do (OE unavailable. Not inherited by subclasses.

The function’s name. See also: __name__
function.__name__ attributes.
The function’s qualified name. See also:

EImETLem. _ Graliene. __qualname__ attributes.

Added in version 3.3.
A ERINTVWBREY 2 —ILDOLRHITY, £
function._module U 2 = VEDBEVEAIE None 1K D %7

A tuple containing default parameter values for

HUOEEIE,,, CORETHIAE, those parameters that have defaults, or None if no

parameters have a default value.

The code object representing the compiled func-

function.__code__ tion body.

The namespace supporting arbitrary function at-

D = tributes. See also: __dict__ attributes.

A dictionary containing annotations of parame-

USRI o CRIEIEEIEEHIE, ters. The keys of the dictionary are the parameter

names, and 'return' for the return annotation,
if provided. See also: annotations-howto.
A dictionary containing defaults for

function.__kwdefaults k ) )
-= -= eyword-only parameters.

A tuple containing the type parameters of a
function.__type_params__

generic function.

Added in version 3.12.

Function objects also support getting and setting arbitrary attributes, which can be used, for example,

to attach metadata to functions. Regular attribute dot-notation is used to get and set such attributes.

CPython RZEDF#: CPython’s current implementation only supports function attributes on

user-defined functions. Function attributes on built-in functions may be supported in the future.

Additional information about a function’s definition can be retrieved from its code object (accessible via

the __code__ attribute).
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AVRZVAAX Y R

AVARYARAY w RATI 27 ME VTR, V7 AA VARV ALEBOMOHLAEL 7Y =27 b (@
Wi —PEREY) 2RO %3,

Special read-only attributes:

Refers to the class instance object to which the

e method is bound

Refers to the original function object
method.__func__

The method’s documentation (same as method.

wEEARel, __EHE__ __func__.__doc__). A string if the original

function had a docstring, else None.

The name of the method (same as method.

method.__name__
__func__.__name__)

The name of the module the method was defined
method.__module__

in, or None if unavailable.

Methods also support accessing (but not setting) the arbitrary function attributes on the underlying

function object.

User-defined method objects may be created when getting an attribute of a class (perhaps via an instance

of that class), if that attribute is a user-defined function object or a classmethod object.

When an instance method object is created by retrieving a user-defined function object from a class via
one of its instances, its __self _ attribute is the instance, and the method object is said to be bound.

The new method’s __ func__ attribute is the original function object.

When an instance method object is created by retrieving a classmethod object from a class or instance,
its __self__ attribute is the class itself, and its __ func__ attribute is the function object underlying

the class method.

When an instance method object is called, the underlying function (__func__) is called, inserting the
class instance (__self__) in front of the argument list. For instance, when C is a class which contains
a definition for a function £ (), and x is an instance of C, calling x.£(1) is equivalent to calling C.f (x,
1).

When an instance method object is derived from a classmethod object, the ”class instance” stored in
__self__ will actually be the class itself, so that calling either x.f (1) or C.£(1) is equivalent to calling
£(C,1) where £ is the underlying function.

Note that the transformation from function object to instance method object happens each time the
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attribute is retrieved from the instance. In some cases, a fruitful optimization is to assign the attribute
to a local variable and call that local variable. Also notice that this transformation only happens
for user-defined functions; other callable objects (and all non-callable objects) are retrieved without
transformation. It is also important to note that user-defined functions which are attributes of a class
instance are not converted to bound methods; this only happens when the function is an attribute of the

class.

T L —2 B (generator function)

yield X (yield X OffixBHR) ZHESBMD LAEXAY vy FE Pz RL—2BHR v 3hET, 20 L5 7%
BEAM ORI e ZIEHEIC, BROREKEFETTI20IMZI2 1TL—R A7z bERLET: 4
7L —& D iterator.__next__() XY v FERMUYHT L, yield X & o> THEIIREX NS F TR L5
TLET, BABD return XEFEITT 2 080ITE L L 213, Stoplteration flA25EH XN, £ 71—
AR FTREEOREFTEEL TVE T,

J)L—F > E3# (coroutine function)

async def ZffH L TERI NPV v F% JIL—F B (coroutine function) L WENE T, FELX
HENR 2D &5 BB coroutine A 7Y =27 b EIRLE T, aL—F VBB async with % async
for X THL await REFFOZEHPHRKET, JN—FoFTPz Ik 2BRLTLIIEI W,

JEEHAS T % L — 2 B3# (asynchronous generator function)

async def Zffio TERIN., yield XEMFHL TV BB XY v K% asynchronous generator function
EMPNES, 20 X5 7B MOt E e 2| FERAATL—2 A7 FRBELET, 2O T
Yz 2 MI async for XTHABODAKREZIATT2DIHR X7,

JEFRIHA 7L —&D aiterator. _anext__ XY v FENUHT L, MOMENFEZIRTWVWS L XIT,
yield NEMFWEEZRME T2 22 ETUMEEED 2 awaitable 2R L E T, ZDOBENZED return X%
FITT5, LT OKD DICEEL /2 & X1, StopAsyncIteration A5k &, JEFEIAA 71—
ZIFHATAREEORBRICEFE L2 2R D T,

#8HAFHBEE (built-in function)

A built-in function object is a wrapper around a C function. Examples of built-in functions are len()
and math.sin() (math is a standard built-in module). The number and type of the arguments are

determined by the C function. Special read-only attributes:
e __doc__ is the function’s documentation string, or None if unavailable. See function.__doc__
e __name__ is the function’s name. See function.__name__.

o __self__ isset to None (but see the next item).

e __module__ is the name of the module the function was defined in or None if unavailable. See

function.__module__.
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#AAH XY v F (built-in method)

This is really a different disguise of a built-in function, this time containing an object passed to the C
function as an implicit extra argument. An example of a built-in method is alist.append(), assuming
alist is a list object. In this case, the special read-only attribute __self__ is set to the object denoted

by alist. (The attribute has the same semantics as it does with other instance methods.)

I3 R
Classes are callable. These objects normally act as factories for new instances of themselves, but vari-
ations are possible for class types that override __new _ (). The arguments of the call are passed to

new__() and, in the typical case, to __<nit__ () to initialize the new instance.

VIADA VARV R

FEEDIIRADA VARV RIE, VIR T __call__() XYy FEEHRT LI THOHLAIGEICRD £5,

3.29 E2a-I

Modules are a basic organizational unit of Python code, and are created by the import system as invoked
either by the import statement, or by calling functions such as importlib.import_module () and built-in
__import__(). A module object has a namespace implemented by a dictionary object (this is the
dictionary referenced by the __globals__ attribute of functions defined in the module). Attribute
references are translated to lookups in this dictionary, e.g., m.x is equivalent to m.__dict__["x"]. A
module object does not contain the code object used to initialize the module (since it isn’t needed once

the initialization is done).

BEORAZITS b, Y 2 — LV OAATEMHEONEZERLE I A n.x = 11 dn. __dict__["x"]
=1 KIEIDVC‘\TO

ERFAHD (FHZAAAEERR) BN

__mname__ =

S 2 — LD,

doc £

Ja—DFFaXY T, XFH», dLAMFTERWEESIE None TF,

__file__
D= RINLET2a—LT 7 A VDNRRAHRTT, A VX TV RIHNZY Y72 hTw5 CE
Pa— DX BFEEOHEDEY 2 — LTIk, __file_ BEHEFELRVALD LAFEA,
B4 7200 08ca— RENILRED 2 —LDGE, ZOBME G477V 774
IVDINZZITHED 3,

__annotations__ E
P a—VOREDFITHICWE L BT/ T7—3 > B8NS 25ETT, __annotations__
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PRHATEZRANT 757 4 22200 TE, 7/ 7—a>®d HOWTO 2R L TLZE W,
AN LUEHAOBEREN:  dict_ ZEY 2L OLRIZE/MT, BEL TV 22 T,

CPython RZEQFMl: CPython BNEY 2 —VHEZHIRT 2 HEICED, BV a— L EEPEE-EE
FoTWhe LTHZOHEBWREY 2 - 2a—ThoANRICHIRENE T, ZE2ET) 2123, §E
AV —330 HELXERE>TVWAMEY 2 — A 2L TLEE N,

3.210 hRE LY S RE

Custom class types are typically created by class definitions (see section ¥ 7 AFE#). A class has a
namespace implemented by a dictionary object. Class attribute references are translated to lookups in
this dictionary, e.g., C.x is translated to C. __dict__["x"] (although there are a number of hooks which
allow for other means of locating attributes). When the attribute name is not found there, the attribute
search continues in the base classes. This search of the base classes uses the C3 method resolution
order which behaves correctly even in the presence of 'diamond’ inheritance structures where there are
multiple inheritance paths leading back to a common ancestor. Additional details on the C3 MRO used

by Python can be found at python_ 2.3 mro.

When a class attribute reference (for class C, say) would yield a class method object, it is transformed
into an instance method object whose __self__ attribute is C. When it would yield a staticmethod
object, it is transformed into the object wrapped by the static method object. See section X7 1) 7
A (descriptor) M32%E for another way in which attributes retrieved from a class may differ from those

actually contained in its __dict__.
7 ABEERAT DL, 207 7 ADFERIPEH I, BIES 5 ADOFHFHFEIIEH L LA,

I2IRAXTY 27 MUY (LEEZ2BR) . V7R Y RX VY RZERLET (Tl zBH).

Rk
__name__ 74
5 X%O
__module__ 7

FIAPEREINTVWBEY 2 —LDEH,

__dict__ 4
7 A DRI 2R L T 2 8EE,

__bases__

NR—=ZZ52ZY ZMZHNBIEETR—R7 5 ZAZMLTNE XTI,

doc 4

FADRF a2 XY MT, XFH, b LREREDEEIE None T,

__annotations__ 4
FADKRIKDETHICNE LT BT/ T—2 3> ZEWNT28E TS, __annotations__ %
FHTZRANTI 27T 4 ZZOWTIE, 7/ 7—a>® HOWTO 2B L TLZE W,
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_type_params__ A

tuple containing the type parameters of a generic class.

__static_attributes__ A
tuple containing names of attributes of this class which are accessed through self.X from

any function in its body.

__firstlineno__

The line number of the first line of the class definition, including decorators.

3.211 V5 RA1 > AR X (class instance)

A class instance is created by calling a class object (see above). A class instance has a namespace
implemented as a dictionary which is the first place in which attribute references are searched. When
an attribute is not found there, and the instance’s class has an attribute by that name, the search
continues with the class attributes. If a class attribute is found that is a user-defined function object, it
is transformed into an instance method object whose __self _ attribute is the instance. Static method
and class method objects are also transformed; see above under "Classes”. See section 7 X2 1) &
(descriptor) M3E% for another way in which attributes of a class retrieved via its instances may differ
from the objects actually stored in the class’s __dict__. If no class attribute is found, and the object’s

class has a __getattr__ () method, that is called to satisfy the lookup.

BHEORACHIBREITS &, A YAX VY ADFHEREHLE T, 27 AOHELZEH T L2213 T8
Ao 7 AT __setattr ()% __delattr () XV v FRERINTWVWAEE, HIFEA v AXVADEE
EEIITAODICINSEDXY v RBMEOHINE T,

AL VAR YRR, HEIFEDHHATDX Y v Fatio TWaIGE, BIERSY —F V2B Hi0id~y
THRID XS ITHRIES CeNTEET, {HHAYV Y R 22U TS,

KRB __dict__ 3BMOEETY; __class__ ZA VYRRV ADI S5 RATT,

3212 1/0 #T2x O b (Z7ANF T2 FDRISR)

file object WEBHADPNI2T7 7 ANERLET, 77 AN T2 b elfd7:008kA K> a—bhy v 3H D
F 3 open() HHAAABE, os.popen() | os.fdopen() . V¥ v b AT Y =7 b D makefile() AV v K
(BB VIFIIREY 2 =) HRHXNZMMOBEKX Y v F),

4727 b sys.stdin . sys.stdout B LU sys.stderr &, 4 X7V XDIEHER F1, ZEHEHS, BX
CEHEL S — N A M) —2ZIET 2 7 7 A VAT =7 PZOEEhE T, 2hoEITRTTFRL
E— N TR, io.TextIOBase IR 7 AT X o TERSNIA VX =T = — RN E T,
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3.2.13 AEE (internal type)

A YRS ZRBRNENAE > TV BN OhDENT, 2—FIZABEXATHET, TALDERITTERD A >~
ATV EZDN—Y g Y TCREBXNZARENEDLNH D T2, 2 I TR -Hich TBEE 5,

O—-kFTTTH b

A—-FF T2 ME NA AV NAILENT (byte-compiled) FEAITAIREZR Python 22— ¥, Jll% /N1 k
d—F Z2RBLET, a—FAT7YV=27 PeBBA T =7 FOEWVE, BEA 7Y =7 P 7 a—
PVER (BBRERELTVBEY 2 — LD a— L) IS LTIHRER SRR > TW DI L, a—
FATZ7Y 27 MZRAYTXFRAIRRVEWVWS ZETY; $, BBA 7Y =27 PTRET 7 40 My BUEZ G
BETEEITH, a—FAT7Y 27 P TRTERRA (FITRGIEINEEZRIT 57:0), A 7Y =2
FEEW, a-FA TV 27 MIEEARARET, REARERA 7Y 2 7 bAOBME (HIE, HIECEDLST)
BAHEE Ao
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Special read-only attributes

The function name

codeobject.co_name

The fully qualified function name
O Added in version 3.11.

The total number of positional parameters (in-
EEEEER)EEE - 6, ATEEIE cluding positional-only parameters and parame-

ters with default values) that the function has

The number of positional-only parameters (in-
(1516 Q2R 220 TR bl St cluding arguments with default values) that the

function has

The number of keyword-only parameters (includ-
e e ing arguments with default values) that the func-

tion has

The number of local variables used by the function
codeobject.co_nlocals (including parameters)

A tuple containing the names of the local vari-
CEEREI|SE - E0,_TREHENES ables in the function (starting with the parameter

names)

A tuple containing the names of local variables
CEEREI)EE - C0,_ BRI TR that are referenced by nested functions inside the

function

A tuple containing the names of free variables in
codeobject.co_freevars the function

A string representing the sequence of bytecode in-
CIOEOOIZH 65, GO (E0 structions in the function

A tuple containing the literals used by the byte-
codeobject.co_consts code in the function

A tuple containing the names used by the byte-
GIEEIDOIoH X650 (OO code in the function

The name of the file from which the code was
codeobject.co_filename compiled

The line number of the first line of the function
codeobject.co_firstlineno

38 EIET-RETI

A string encoding the mapping from bytecode off-

codeobject.co_lnotab

sets to line numbers. For details, see the source
code of the interpreter.
N g Y 219 IEMHESEE. Thic attribiite of code
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The following flag bits are defined for co_flags: bit 0x04 is set if the function uses the *arguments
syntax to accept an arbitrary number of positional arguments; bit 0x08 is set if the function uses the
xxkeywords syntax to accept arbitrary keyword arguments; bit 0x20 is set if the function is a generator.

See inspect-module-co-flags for details on the semantics of each flags that might be present.

Future feature declarations (from __future__ import division) also use bits in co_flags to indicate
whether a code object was compiled with a particular feature enabled: bit 0x2000 is set if the function

was compiled with future division enabled; bits 0x10 and 0x1000 were used in earlier versions of Python.
Other bits in co_flags are reserved for internal use.
If a code object represents a function, the first item in co_consts is the documentation string of the

function, or None if undefined.

Methods on code objects

codeobject.co_positions()

Returns an iterable over the source code positions of each bytecode instruction in the code object.

The iterator returns tuples containing the (start_line, end_line, start_column,
end_column). The i-th tuple corresponds to the position of the source code that compiled

to the i-th code unit. Column information is 0-indexed utf-8 byte offsets on the given source line.
This positional information can be missing. A non-exhaustive lists of cases where this may happen:

o Running the interpreter with -X no_debug_ranges.

e Loading a pyc file compiled while using -X no_debug_ranges.

e Position tuples corresponding to artificial instructions.

e Line and column numbers that can’t be represented due to implementation specific limitations.
When this occurs, some or all of the tuple elements can be None.

Added in version 3.11.

AMR: This feature requires storing column positions in code objects which may result in a
small increase of disk usage of compiled Python files or interpreter memory usage. To avoid
storing the extra information and/or deactivate printing the extra traceback information, the -X
no_debug_ranges command line flag or the PYTHONNODEBUGRANGES environment variable can be

used.

codeobject.co_lines()

Returns an iterator that yields information about successive ranges of bytecodes. Each item yielded

is a (start, end, lineno) tuple:

o start (an int) represents the offset (inclusive) of the start of the bytecode range
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o end (an int) represents the offset (exclusive) of the end of the bytecode range

e lineno is an int representing the line number of the bylecode range, or None if the bytecodes

in the given range have no line number
The items yielded will have the following properties:
o The first range yielded will have a start of 0.

e The (start, end) ranges will be non-decreasing and consecutive. That is, for any pair of

tuples, the start of the second will be equal to the end of the first.
e No range will be backwards: end >= start for all triples.
o The last tuple yielded will have end equal to the size of the bytecode.

Zero-width ranges, where start == end, are allowed. Zero-width ranges are used for lines that

are present in the source code, but have been eliminated by the bytecode compiler.
Added in version 3.10.
BE:

PEP 626 - Precise line numbers for debugging and other tools.
The PEP that introduced the co_lines() method.

codeobject.replace ( **kwargs)

Return a copy of the code object with new values for the specified fields.
Code objects are also supported by the generic function copy.replace().

Added in version 3.8.

TL—L (frame) #7xV +

Frame objects represent execution frames. They may occur in traceback objects, and are also passed to

registered trace functions.

40 EIET-RETIL
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Special read-only attributes

frame.f_back

frame.f_code

frame.f_locals

frame.f_globals

frame.f_builtins

frame.f_lasti

Points to the previous stack frame (towards the

caller), or None if this is the bottom stack frame

The code object being executed in this frame.
Accessing this attribute raises an auditing event
object.__getattr__ with arguments obj and
"f code".

The mapping used by the frame to look up lo-
cal variables. If the frame refers to an optimized
scope, this may return a write-through proxy ob-
ject.

N— a ¥ 3.13 TZH: Return a proxy for opti-
mized scopes.

The dictionary used by the frame to look up global

variables

The dictionary used by the frame to look up

built-in (intrinsic) names

The ”precise instruction” of the frame object (this
is an index into the bytecode string of the code

object)

3.2. FREROKE
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Special writable attributes

frame.f_trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_lineno

If not None, this is a function called for various
events during code execution (this is used by de-
buggers). Normally an event is triggered for each
new source line (see f_trace_lines).

Set this attribute to False to disable triggering a

tracing event for each source line.

Set this attribute to True to allow per-opcode
events to be requested. Note that this may lead
to undefined interpreter behaviour if exceptions
raised by the trace function escape to the func-
tion being traced.

The current line number of the frame -- writing
to this from within a trace function jumps to the
given line (only for the bottom-most frame). A
debugger can implement a Jump command (aka

Set Next Statement) by writing to this attribute.

Frame object methods

TV—LF 7927 MEIXAY Y F—D¥%R—-FLET:

frame.clear ()

This method clears all references to local variables held by the frame. Also, if the frame belonged

to a generator, the generator is finalized. This helps break reference cycles involving frame objects

(for example when catching an exception and storing its traceback for later use).

RuntimeError is raised if the frame is currently executing or suspended.

Added in version 3.4.

N—Y a3 ¥ 3.13 TEHE: Attempting to clear a suspended frame raises RuntimeError (as has

always been the case for executing frames).

42
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kL—ZX/N\w?¥ (traceback) 77 b

Traceback objects represent the stack trace of an exception. A traceback object is implicitly created

when an exception occurs, and may also be explicitly created by calling types.TracebackType.
N— a ¥ 3.7 TEH: Traceback objects can now be explicitly instantiated from Python code.

For implicitly created tracebacks, when the search for an exception handler unwinds the execution stack,
at each unwound level a traceback object is inserted in front of the current traceback. When an exception
handler is entered, the stack trace is made available to the program. (See section try 3Z.) It is accessible
as the third item of the tuple returned by sys.exc_info(), and as the __traceback__ attribute of the

caught exception.

When the program contains no suitable handler, the stack trace is written (nicely formatted) to the
standard error stream; if the interpreter is interactive, it is also made available to the user as sys.

last_traceback.

For explicitly created tracebacks, it is up to the creator of the traceback to determine how the tb_nezt

attributes should be linked to form a full stack trace.

Special read-only attributes:

Points to the execution frame of the current level.
ERERIDRE o I, SEErad Accessing this attribute raises an auditing event
object.__getattr__ with arguments obj and
"tb_frame".
Gives the line number where the exception oc-

traceback.tb_lineno
curred

Indicates the "precise instruction”.
traceback.tb_lasti

The line number and last instruction in the traceback may differ from the line number of its frame object

if the exception occurred in a try statement with no matching except clause or with a finally clause.

traceback.tb_next

The special writable attribute tb_next is the next level in the stack trace (towards the frame

where the exception occurred), or None if there is no next level.

N— g 3.7 TZH: This attribute is now writable
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254 R (slice) #T72 v k

ATARF TV 27 MiEk, __getitem _ () AV Y ROIDDATARAERTORMEONE T, RIALRET
Pzl MIHAIAAD slice() B THAERINE T,

AHLEHORHEN: start & TRTT; stop & ERTT; step ERAT v TOETT; ThZ2hEMEX
N7=HGEE None 2> TVWET, IS OFRMIIMEEOBRIEZFTE T,

AFGARZX TS 27 MEXAY y Fe—D%K—PLET:

slice.indices(self, length)

ZDXY v FIZBE—DOBEKEIE length ZID . AT ARFTI =7 WD length BRED > — & > AITH
SN 2ITRBT 2, A74 AT LEMEZFRELET, 2OXY Y FE 3 20BED» 642
RINVERLET; ZNZEN start BEU stop DA YT v 7Rk, step TRODHBRATA ADEEIR
TT, A VT v 7 AEDRVD, HENDETHNUL, BEDRITA AL EDLLRVWR Y = THRbh
£7,

FHIXY v K (static method) 74 b

HHIX Yy RiZ, ETHBHLEZEISBBEBA 727 b6 X Yy FE TV 27 bAOEHEHIET 27200
TEEZRBELET, XY v FA 792 7 VEMOM 20 7 27 b, BEIEZI—VFERXY v LT
Pz UL T vRTT, HIXAY Y RETIRR I TR, VARV ADLEET 5, HFIRIN S A
TV MEATy TENA TV 2 M2 D, ERL LR EBRONRIZIERD FHA BIIXY v FA T
Pz MIEEMOHLARERA 7Y 27 Ve oy FLETH, 8L 7Y =7 N BREMECH LATEET T,
A 7Y 2 7 MIMHAAAT Y R 57 & staticmethod() THERINE T,

IIAXVYy RFTIT ok

A class method object, like a static method object, is a wrapper around another object that alters the
way in which that object is retrieved from classes and class instances. The behaviour of class method
objects upon such retrieval is described above, under “instance methods”. Class method objects are

created by the built-in classmethod() constructor.

3.3 %XV v Fr4

77 A, FHRBARIORX Y v FEERL T, Rk (EfEEPHRATERL. A 74 AKGLARY) IT&
LRPEDHAZEETE ET, T4, Python OEREF A — N1 — ¥ (operator overloading) ~D7 71—
FTT, ZHCED, 77 ABEHBOEEFICHT2HEORLI BV EZERTEET, FIRIE 577X
2 __getitem _ () EWIEZRIDRAY v FEERLTBD, x BDIDITITADA VARV ATHBLT5L,
x[i] X type(x) . __getitem__(x, i) ZIFFFHMH TS, FRTIERDRWERD | EYIR XY v REEZRINT

WRWE E 2O XS REEZRAS LHIF (720 TWid AttributeError »» TypeError) 2SR I L E 3,

KRR X Y » RIZ None B ET 2 Z i, ZAUSHIDT 2HENMHTERWZI L E2EKRL T, FlzE. 7
SAD __iter () % None WKELEIGE., DIV IFREFA T I INMIERET, DA VAR AN

44 EIET-RETIL



The Python Language Reference, 'J!J—2X 3.14.0a0

L iter() ZMUHTY (__getitem _ (O PR XN TIZ) TypeError ZEH L E3,

MHAAATE LTI 2L —bFT R0 TARFEET I 2T, Bz I AT 27 ML o TEWED D % HiH
WKHEZLEDIODPEETT, HlZIE, H25> -7 Y AREADOEZOMBIEIE LA LT b LA EE
A ATAADEANERZ LIRS LAFEEA, (WIC DFFa2 XY ATV 27 FETAREDH D
NodeList f ¥ X —7 =z —ADZD—fITT, )

3.3.1 EXNBHIEZIAX

object. __new__(cls[, ])

7R cls DFILWA VARV ARNELSDIMIHEINET, __new ) EEFHIXY v FT (ZDX
Yy RIERIRNENT W2 DT, FRIICHIIA Y v FEEST2REIEIDHD ERA). 1 VY REY
AEERT B E5BERINTWE 7 7 ARE -5 DT, ROOFEEIATY =7 rary R b
S7RZDOR (27 ADMPHLX) ITEENET, __new () ODRDERHLVA TS =22 FDA V2

RYA (BHE cls DA Y ARV R) TIRIFNUILD £EA,

WA SRETIE, 77 ADHT2 A VAR REEKT 5 & 212 super O .__new__(cls[, ...
1) CHEYIRBIBEREL TR =TI 5D _ _new () XYV v FEMOH L, HilzicERmshrzA v
AR Y AR EBZMA T2 HRL T,

L __new O DB A7zl bOERFIIFTHZN, cls DA VAR Y RAEIRLEGEICIE
__init__(self[, ...1) DEIRXLTHLVA YRRV ZAD __init__ () BPEFHEEINAET, 20
&, self W3R EINT A VAR VAT, BODFIEIEIA T 27 varv A I 7 xiIZEEINT
S EFTICRD £,

__new_ (O M cls DA VARV RAZIRELBRWEGE, A VAR YAD __init__ () XYV v FEFEHE
NEE Ao

__new__ () OEZHINI, EETEERE (int, str, tuple B E) OV T 7 FATA Y ARV RER % H
ARRARTBHILICHDET, $/2. VIRAEREIRRRAXT 272012, DARLDART TR
TELLA—N=F 4 FENET,

object. __ini‘c__(s’elf[7 ])

A VRARYAN (__new__ () ITXkoT) BRI Nt ZADMECH LITITR I NS RHICFFH X
5, 58I 7 RA0a v A5 7 ARICHE LD TT, BIEI TR ZOIRES 7 ADE HIT
_aGnit._ O XV REEOEE, REZSZAD  _dnit._ () XYy FREEZ XD dnit__ ()
XYy FERMICIECH LT, 4 Y RAX Y RADORIKY 5 ZE5 YN oIt s 2 e REFE LR T
b FHA, HlZIZ, super).__init__([args...]) o

_new__ (O r __dnit__ O FEELTAHII 27 bR T S (__new _ O DMERL. __init__ Q)
MENEHARZARXTB) DT, __init__() »»5HIF None fEZIRL TITWITERA; 25 LTLE
5 &, EITKHIC TypeError 2SEHEINTLEFVE T,

*2 The __hash__(), __iter__(), __
have special handling for this. Others will still raise a TypeError, but may do so by relying on the behavior that

reversed__ (), __contains__(), __class_getitem__ () and __fspath__() methods

None is not callable
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object.__del__(self)

AVRARYADHEI NS L FXPCHEINET, ZHUIT7 74 F 74 ¥R (HTITIEH D ER-AMD)
FRF I 7R EBMINET, BIEZFZAD __del__ () XV v FEFE->TWAIEAIR. IREZ 52D
_del O XYy RiATHIN, BEZIAD __del () AV v FEIRINITEIHLT, 4 ¥R &
VADEIR Y T AT H EH AL HERICHIFRL 2T AUIR D 8 A

Cdel._ O RV Y EFEBWELESILLTVAEAL VAR Y AANDHLWSBIBEZIED, WWEELXLE3 2
i (HERXNRNVDOD) AIRET T, ZAUIA 7V =7 b 18I Eh g3, BIGE LA T 2y
FAHEWHEINIERC __del__ () PEFHINZ 0D DIFFEEKFETT; BIED CPython ®

FETRIBEMO—H LIFOHESNERA,

It is not guaranteed that __del__ () methods are called for objects that still exist when the
interpreter exits. weakref .finalize provides a straightforward way to register a cleanup function

to be called when an object is garbage collected.

AER: del x BEE x.__del__O ZMFUHILEEA - HiZE x DBRAIY Y 2 1 DL L, &
B x OBRAV Y I 0 $TEDLLZOANUTHINET,

CPython RZEDEEM: It is possible for a reference cycle to prevent the reference count of an
object from going to zero. In this case, the cycle will be later detected and deleted by the cyclic
garbage collector. A common cause of reference cycles is when an exception has been caught in a
local variable. The frame’s locals then reference the exception, which references its own traceback,

which references the locals of all frames caught in the traceback.
2E:

gc EVa—NLDRFaxXVh,

BE: AV __del__ O BPLKEBRKNTHIHE NS 72, FITHITIAE L 2 BIINI MR X
. Kb DYIT sys.stderr IWEHELRRINE T, KT

o _del__(F FEDa—FRETINATVBE L EIZ, FEDAL Y FRSIFUHEE T,
__del__ ()T, vy Z%Wo7b, 7uv 3230V —X2MRUH LD TE2LEND S
B, __del__ (O OEFICEOFHEINza—Fickh, 20V Y —22BHCER IR T
WT, 7y Fay 2R 20d LNERA.

o __del__OF AVYERTVRZDY v v bRy UHIZFITTEET, o T, (DEY 2—
NS EDI) 77 ERATERENRD S 70— IVEBIZT TIHIREATWS 2, None IZ
HEENTVWEDH LILER A, Python &, H—D7 VX —Xa7 THE 24D 10—
NUFTY 27 ME MO T e — NV EEDHIBRE NS HNCEY 2 — A HHIFREN S Z &
PREELET; 2D X570 = NAVERAOMD S DSBOEE LR WEE, __del__ ()
XYy RPMEENTZRER T, A Y R—= P ENZEY 2 — VDB EXFATRETH 5 Z & 2 AREE
TEDIEODD LNFER A
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object.__repr__(self)

repr () MAAABEBIC L o THUHI N, A7V 27 F2RT TAROD (official)) XFHNZFHAL %
T ATREZR . AU (BEYIRIRED G Z S hiud) RICEOA 7Y = 7 F 2 BAERT 2012 5.
#h7s Python RO K5 BRbDTHBHNRNETT, TERWVWARDL, <...some useful description...>
BADXFHNHNBRENZRNETT, ROERFINL TS =7 P TRINERD FEA. 7T A
__repr__ () BERLTOVT __str__ O EEBLTVWARINR, 27 F7RADA VARV AD TFER
A D (informal) | XFFIRBDPERZ N ZI12d __repr__ O PMELNET,

COBBIET ANy ZOBBRIC K HVWLNEZ DT, 7 SADHEREEA. HDVEVTHRW K S RERGLIC
TB5ZENEETT,
object.__str__(self)

A7 27 +@ FEARD (informal)] & 2 WIERRICH L2 X FHRIAZHET 2 729D 12,
str(object) YH#lAAABIE format (), print() IZ Ko THIIN E T, EDEIZ string A 72 =7
FTRFNERD FH A

__str__ () BRI Python RILEZIRT Z e BRI VWE WS AT, ZDOXAY v Fi& object.
__repr__ () LIFEZDET: XOEAR, EREMRLRRBIEZMEHT2 2N TEET,

HAIAAE object 1K > TERIN/Z2T 7 4V MEEIX, object.__repr _ O ZMFUTHLE T,

object.__bytes__(self)
bytes ICX o TSN, A TP =27 FOANA FXFHRFZFHEL ET, ZHUT bytes F 7T =
7 P RIRTRETT,

object.__format__(self, format_ spec)

format () FAALBE, T o12lE T+#—<T v MEAXFII TFIL OFfi. str.format() XV v
FIZkoTHUHEN, A7V 27 D 7 73— v MEEN/ (formatted)” SXFFNIRBEZIED £
T format_spec BIEUZ, BER T+ —~<v MbA T a OB EELXFHITY, format_spec 5l
BRI, __format__ () ZFEETZHNEIDEFITH. IZLALD Y T RAFHAAALEDWT AN
Tx—=<v MEEZELZED, AL LR T7+—~<v M 7> a VX ERHVE T,

BHED 7 3 —< v MEX DRI, formatspec ZZ L TL 72X W,
ROMEEEXFEINA TS =27 b TRIUIRD T8 A,

N—=Yay 3.4 TEHE: EBTROXFINPEINEE object HH D _ format. XYV v K
TypeError ZikHI L %7,

N—= a3 3.7 TEHE: object.__format__(x, '') IX format(str(x), '') TiIH< str(x) &
FMCa D L7

object.__1t__(self, other)

object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)
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object.__ge__(self, other)

InBiF bW s ” BRI (rich comparison)” XY v RT3, HEFS Y RLE XY v REDON
JSEL T o@D TS : x<y & x.__1t__(y) ZMUIHLFET; x<=y & x.__le__(y) EMUIHL ET;
x==y ¥ x.__eq__(y) EMUHLET; x!'=y i x.__ne__(y) ZMFTHLET; x>y & x.__gt__(y)
ERECHLET; o=y & x.__ge__(y) ZFFCHL ET,

A rich comparison method may return the singleton NotImplemented if it does not implement
the operation for a given pair of arguments. By convention, False and True are returned for a
successful comparison. However, these methods can return any value, so if the comparison operator
is used in a Boolean context (e.g., in the condition of an if statement), Python will call bool ()

on the value to determine if the result is true or false.

By default, object implements __eq__ () by using is, returning NotImplemented in the case of a
false comparison: True if x is y else NotImplemented. For __ne__ (), by default it delegates
to __eq _ () and inverts the result unless it is NotImplemented. There are no other implied
relationships among the comparison operators or default implementations; for example, the truth
of (x<y or x==y) does not imply x<=y. To automatically generate ordering operations from a

single root operation, see functools.total_ordering().

HARLDHIREAZ Y R—F L TWT, HFEDF—IMHS BN TEZ Ny PargE A7V b
PEA L EOBEERTEAICOVWT, _ _hash._ () DFFXFa XY FAREINTVWADTBIBLTLE
XU,

There are no swapped-argument versions of these methods (to be used when the left argument
1t__ () and __gt__ (O

does not support the operation but the right argument does); rather

) ——

are each other’s reflection le__ () and __ge__ () are each other’s reflection, and __eq _ () and

__ne__ () are their own reflection. If the operands are of different types, and the right operand’s
type is a direct or indirect subclass of the left operand’s type, the reflected method of the right
operand has priority, otherwise the left operand’s method has priority. Virtual subclassing is not

considered.

When no appropriate method returns any value other than NotImplemented, the == and != oper-

ators will fall back to is and is not, respectively.

object.__hash__(self)

M AIAAD hash () BIEP. set, frozenset, dict DL I BNy v a%ffio/zal sy a VRIOESE
KR 28EL SOOI ET, __hash__ () XYV v FIFBEHRRIRFUERD FHA, DX
Vo FIZBEREEIK, BERPEFEL WA T 27 MEIFETAY Y2 @Z2R22 WS 22 TY; 47
Pl bR T 2 ETHHHINZEREZ R INICHED Ty Y alliZitBE T3 2T, 2hzh
DHEZDNy ¥ 2BEZEET I 2BTTDOLET,

def __hash__(self):

return hash((self.name, self.nick, self.color))

AM: hash) @EAT7P =7 MHED __hash__ (O XV v FWRTE% Py_ssize_t OV 4 XiY]
DEEDHE T, THE 64-bit TELRFIATWVWS L 8 N4 hT, 32-bit TEALRINTWVWSE 4 34
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FTFe 7227 D __hash__ () DBEKD bit 4 XD N FTHARMELHETH 55513,
BTETOHR—=FFTEELRD bit [BE2F =y 7 LTI, £5F 5725 %E python —c
"import sys; print(sys.hash_info.width)" #7323 TI,

IIAD __eq _ () AV FEREZBLTWVWRWVWADL, __hash__ () XY v RHEELTWERDERA;
TIAM __eq () BERLTWVWTSD __hash__ ) ZEBRLTVRVEDL, ZOA VARV RAEFNY
Sangal sy a vOERL LTHFAERHA, VIRADBIa—RINKRITIO=7 M EERLTE
D, __eq _ORXVy REEELTVWEHRS, __hash__ O ZEZRLTWEARDERA, 2RI Nya
BEE AL 72 a yOFEREZBVTHF—DNY Y afidhi (4 I2a—K TNV THD I EPEREINATNE D
LTY (AT7V =7 by Y alERENT 2L, ol Ny > 237 Y: hash bucket ICA->TL X
WET),

I—HY—EEIZITAFT74NVDIT __eq_ (O & __hash_._ () XV v FEHF-TWVWET, 2Dk
%, (FA—=TRWV) IRTOATI 7 MIHWUTEZRD, x.__hash__ ) i x ==y x is y &
hash(x) == hash(y) QWA ZEKT % X 5 REYRMEZEL E5,

_eq ) EBA—=—N—=—F4 FLTWT __hash__() ZERELTVWRWVWST XTI, __hash__ (0 &
FEERMYIZ None ICEKEINE T, 77 AD __hash__ () XV v K2 None DHFE. ZDT T ADA
VARVADNy Y afBERBEBL XD 2T B L] TypeError A X 41, isinstance(obj,
collections.abc.Hashable) TF =z v 755y a2 fRERD D LTIELLFBMEINET,

_eq O BF—N=—FA R LIEIZIRADBEIIADED __hash__ () O RERGFHELEZVES, H
RIJIZ __hash__ = <ParentClass>.__hash__ ZiET AR I LT, ZN%EA VX T RIBA 2T
IR Y FHA

_eq O EF=—N=FAL FLTVARWVWIFIRABNAYy Y2t R=-FEHHILIWEE, 77 AERIC
__hash__ = None Z&®TLZE VWV, 7 F7 AHHTHRNIZ TypeError X5 % __hash__ () %
FEFKT DL, isinstance(obj, collections.abc.Hashable) FMEUNH LTt TNy & 2 AJHE ¥ 3%
MENBTL &I,

FER: T AL FTE. XFHNeANAL MID __hash__ O EIZTFHIARATEER 5 > X LHT 7 YL R
ENFET, Ny 2 fBIZHEMO Python 0t AN TIXERTH DHclr £ 355, Python ZHE DRI
By amic, PHITERSARDET,

This is intended to provide protection against a denial-of-service caused by carefully chosen inputs
that exploit the worst case performance of a dict insertion, O(n?) complexity. See http://ocert.

org/advisories/ocert-2011-003.html for details.

Ny Y afBOEHEIX, BEOA T L — a VIEBFICHEL 3, Python & Z DIEFHT R RAEL T
FHA (2 L CHE 32-bit & 64-bit DRI THEED 7).

PYTHONHASHSEED H SR L TL 72 &\,

N—Tay 33 TEH: "Ny adDI VELMUMNT 74V b TEMIEY L=,
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object.__bool__(self)

Called to implement truth value testing and the built-in operation bool (); should return False
or True. When this method is not defined, __len__ () is called, if it is defined, and the object is
considered true if its result is nonzero. If a class defines neither __len__() nor __bool__Q), all

its instances are considered true.

33.2 EMETYIERZHREIA1XT S

UTOXYy FREELT, F7I7AAL VARV ANDRENET 7+ A ( x.name O, x.name ~DLA.
x.name DHIFR) OEHEKE IR R A XTHIENTEEZT,

object.__getattr__(self, name)

T 74V DEMET 7 AD AttributeError TRMLZE & (name 234 Y A X Y ADEMF 7213
self DI TRV VU —DEMETRWZDIZ __getattridbute__ () 7 AttributeError %k L7272,
name 70T 4 D __get__ () D AttributeError ZiEH L7 X) KFFHINET, ZOX Yy
Fix GHE ) BHEZIE ST, AttributeError BIAF 25 LR TR D R A,

Note that if the attribute is found through the normal mechanism, __getattr__ () is not called.
(This is an intentional asymmetry between __getattr__ () and __setattr__().) This is done
both for efficiency reasons and because otherwise __getattr__ () would have no way to access
other attributes of the instance. Note that at least for instance variables, you can take total
control by not inserting any values in the instance attribute dictionary (but instead inserting them
in another object). See the __getattribute__ () method below for a way to actually get total

control over attribute access.

object.__getattribute__(self, name)

JIADA VAR YA T N T 7 A FEET L0, BEEFFOHINET, 75
AW __getattr _ () DEFERLTVWBEHE, __getattr _ () &, __getattribute__ () THRINIZ
WECCHE S 2>, AttributeError b ZEHI LR WR D IFIZh ER A, TDXY v Fid GtHEHEIKL)
JEEMEZ R 3 2. AttributeError B2 EH L 3. ZDX Y v ROFHIRIVICERRZ < MEOH X
NTLES DRI, EEORIITE L, HDERBER2TADT 7L RXT, flZIX object.
__getattribute__(self, name) DX I WHREI FADAY v REFRIUBHELZ M > TIHEOEH XX
XD £8 A

FAFR: This method may still be bypassed when looking up special methods as the result of implicit
invocation via language syntax or built-in functions. See $55k XY v FI&E.

object.__getattr__ IC obj ¥ name ZEL THITT S, BEEANRNY M ZEHLET,

object.__setattr__(self, name, value)

BHEORADRKA LN IR E T, ZHUTBEEORADERE (bbb, 4 VAKXV AFH
ANDEDORA) DD DI ENE T, name FEEH T, value \ZZDEHEITRAT B2ETT,
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__setattr__ () ODFTA YRAX Y ZABUHEANDRADPBER S, HEIZIZADINERUCARTOX Y v
FEMUOHI IR D 8 A, HlZIX, object.__setattr__(self, name, value) ¥ L E7T,

object.__setattr__ I obj ¥ name ¥ value ZEL THETTH L. BEEAXRY N ZEHLET,

object.__delattr__(self, name)

__setattr__ () WXPTWETH, RATRERLIEOHIFREZITVWEST, ZOXY v REEETZDII,
A 7Yz MiZE 5T del obj.name HEMEDDH 2 HEFITLRIFIUIRD £HA,

object.__delattr__ I obj ¥ name ZE L THITT S, BEEANNY M ZEHLET,

object.__dir__(self)

Called when dir() is called on the object. An iterable must be returned. dir() converts the

returned iterable to a list and sorts it.

EJVa-IDBYET IV ERZHREIAXT S

R AR D __getattr__ ¥ __dir__ b, TV 2a—LVEBUENDT /LR EIRAZTA X T EDITHHE
ZET, EVa2— L RLD __getattr__ BABIIEMRTH 2 1 51 EZRITWD., GtELHEZET
A AttributeError #EH L T, BUENEIS 2 - AT =27 2o, BEDME, DFD object.
__getattribute__ () TR &R0 572 5E X AttributeError X 3 3 HiiC, €Y 2 — 1D

__dict__ 25 __getattr__ PRI NET, AffdrokGEE ZOBEATHIE I, BERIER
INET,

The __dir__ function should accept no arguments, and return an iterable of strings that represents the

names accessible on module. If present, this function overrides the standard dir () search on a module.

X DML VKETDEY 2 —LOBIE (BRI BT 4 DFRERY) ODHAZIA DD, EY 2—)b
A7V D __class__ BT types.ModuleType DH 77 I ANTKETEE T, HIZIERD X 512k
DES:

import sys
from types import ModuleType

class VerboseModule(ModuleType) :
def __repr__(self):

return f'Verbose {self.__name__}'
def __setattr__(self, attr, value):
print (f'Setting {attr’...')

super () .__setattr__(attr, value)

sys.modules[ name_ _]. _class__ = VerboseModule

AR: BV 210D __getattr__ BEFELD __class__  ERELZDLTDH, HERHLZDIEET Y
L ZADEXPEDLNBZRRIZNTTY - £V 2—)1D globals NOEET 7L AE (EY 2 —LADa— K
HEEY2—LD globals DEB HTH) HELZITER A,
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N—=Tay 3.5 TEH: TV a2— VDB __class__ DNEXIAAAREICAZD F LTz,
Added in version 3.7: __getattr__ EY a2 —VEMYE __dir__ EY 2 —VEM.
BE:

PEP 562 - €2 a—J)L® __ getattr___ & __ dir__ £
Pa—LD __getattr__ BABB L __dir__ B DI,

TRV 1) TFA2 (descriptor) DRE

DTFDOXY Y Rid, TORXYy FEFDOI IR (WbWwa TRXI TR (descriptor) 75 R) DA VARV R
D, F—F— (owner) 7 ZAHFHET S ZWXOABHEINET (FTRZYFRE A—F—Dr 5 AFEH
M. ZOBEHOWTIDD Y I AFFEITHRITINUIRD FHA), UTOFITE, 7 EE" i &t —F—2
FAD __dict__ DT 18T 4 (porperty) DX —ThH 2 KO BEMEEIEL £3,

object.__get__(self, instance, owner=None)
A —=F =05 (VIRBWT 7 ERADEHE) . VITADA VAR YA (A YRRV RAEET 7 &R

DLGE) DEMEEUSRHICHOHE XN E T, instance B L TEME 7 7 RAT 2RI, 720D
owner 5|BIIA —F—2 5 X TF, owner ZIBLUTEBMET 7 2AF %L %X None TF,

ZOXY vy RiE, BHEENEHMEEIRT D, AttributeError At E2EH L 3,

PEP 25213 __get__ O ZF 1202005 8ZF OO LATREA 7YV =27 FTHI L ERLTVE
3, Python DfAAAD TR Y FRFIZDHABEYR— P LTOVETHE, ¥—F =T 1 8DY—
NOHIZIEH A DG HEREL T2dDbH D F3, Python D __getattribute _ () FEEIINED
EI3EbLLT. MO EEICELET,

object.__set__(self, instance, value)
F—F =T FADA VARV R instance LDBMEEFTZME value ITERET AETFFRHINE T,
__set__ () HBWVIE __delete__ () XBMT 2L, TRZVTRE 1F—XFR7) 77X IZEDD
F5, K TROVTRAORFUVHL 2L T 0,

object.__delete__(self, instance)

F—F =TT 2ADA4 VARV R instance EOBEMEHIRT 2BMCHOCHINE T,
Instances of descriptors may also have the __objclass__ attribute present:

object.__objclass__

The attribute __objclass__ is interpreted by the inspect module as specifying the class where
this object was defined (setting this appropriately can assist in runtime introspection of dynamic
class attributes). For callables, it may indicate that an instance of the given type (or a subclass)
is expected or required as the first positional argument (for example, CPython sets this attribute

for unbound methods that are implemented in C).
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TRV T2OFVHL

—ICT A7) TR eiE, Rk RIS 281F (binding behaviour)” Z$ 204 7Y 27 MEMEO Z &
T, TAZ VT XIZ, TAZVYTE7m baji (descriptor protocol) DXV v K __get__ (), __set__(),
BEY __delete. () ZffioT, BT 27X %ZA—N=F 4 FLTVWEHDTT, TNHDAY v FOW
TP F T 27 PR LTERSNTWEIHAE, ATV 27 VETRZ YV TRTHLEVWNET,

BT 72 ADT 7 4V bOEMEE, A7V 27 FOFENSMHEEIRDE LD, EHERELLD. HIBRL
72h3220n3bDTT, HlXIE a.x ITXZ2BEBHOMETIX., £§ a.__dict__['x'] . KXIT type(a).
_dict__['x'] . ZLT type(a) DEESI FRATRARXIZ FRATRVDDIZH L. LW\ oz BEICHEHDEE
Zh %7,

L2 L, MERROMER, TRIZVTEZAYy FOWTNULEERL TWEA 7Y 22 b THIUE, Python
T 7 AN bOEEREA—N—F 4 FLT, RODIKTFRAZV TRy REMROHL ET, edodEEoh
DEZTTAZVTERXY w RPREFHENZIE, EDTAZYTRZAY v FRERINTNT, EDLD
WK XN ITRIZ L £ 5,

TRV T REPH L OER L2501, BEELANDOHM (binding) . 34DH a.x TH, 5D LS
WTFAZ ) FRIKHEESINE DT a WIRFEL X

E#FFUHL (Direct Call) -
HHHIT, oD oRIELNBR VIR LIREIZ, a— RPTEEFAZY FZ XYy RORUYHL:
x.__get__(a) ZIT5L V5 3vDTT,

1> 22> AR (Instance Binding) *
T2 M UVRARVAANKRBT S, a.x EMHEFHL type(a).__dict__['x'].__get__(a,
type(a)) WA NFE T,

25 XF#@ (Class Binding) 4
FANHET B2, A x I U A.__dict__['x'].__get__(None, A) IZE#INFT,

super 5R#& (Super Binding)
super (A, a).x DEI R Ky bEMfo/ly /7 v ST a.__class__.__mro__ ZHFERLT. A DHfj
D7 I7ABEETHL, B.__dict__['x'].__get__(a, A) B BLE T, b LTRZVTRTRIN
3 x 2EEETITRLE T,

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are
defined. A descriptor can define any combination of __get__ (), __set__() and __delete__ (). If it does
not define __get__(), then accessing the attribute will return the descriptor object itself unless there is
a value in the object’s instance dictionary. If the descriptor defines __set__() and/or __delete__Q),
it is a data descriptor; if it defines neither, it is a non-data descriptor. Normally, data descriptors
define both __get__() and __set__(), while non-data descriptors have just the __get__() method.
Data descriptors with __get__() and __set__() (and/or __delete__()) defined always override a

redefinition in an instance dictionary. In contrast, non-data descriptors can be overridden by instances.

(estaticmethod % @classmethod % &¥p) Python XV v FiE, 7 =& TR 7Y F& L LTEREILTY
F9, ZOMR, A VARV ATREAY vy FEHERLAED A —N—=F4 FTEFF, ZOZkiZkbh, L
DA YARYABFEL T FADMD A ¥ AR R EVCRR 2B BET 2 TEET,
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property () BRI T — 2T X7V PR LTEEINTVET, MoT, A YRRV REHZE7T07 4D
FEEA—N—F A4 FTRZENTEFEHA,

slots

_slots  EFESI 2, (TR T4DEIR) TR AUNEIHRINICES L. (BHARIIC _ slots ~ TH
FLTVEPEI IRIHFELTVETRWED) __dict__ ® __ weakref _ ZEBLBVWESIZTE
N

__dict__ Zff5 DITHART, HiTE L XEVZEMEARDRKEVTT, BHERRORAY - Mo DAL
TEEY,

object.__slots__
DY TAERINE. 4 VAR VAPV EHGERT. XTI AT I TN, FRIEFHNDS —
FUABRATEES,  slots 13, HA VAR VR L TES SNEZRICHER D EHEE
FELRL. __dict__ & _ weakref  HPEHEIFNAERINZVWESICLET,

Notes on using ___ slots _ :

o slots  ERERBWIIZADOMKT A X, A YRR VAD __dict__ BHY _ wedkref B
M E R HATRE TS,

o __dict__ ZHEDIHWVIGE. slots  WCHIEEINTOROWHTIZREREA Y AX Y RIRAT S 2
CIITEERA, FIBSINTORVWERALZMH > THRAL XS ¥ L72EA. AttributeError 25k X
NET, BB EHNRALZZVDRS,  slots REETABIC ' _dict_ ' 2EHELD
=T Y RATEMLTLEE W,

o slots EEBRLTWVWDBRIZ TADEA VARV RIZ _ weakref  BREDBRWEHE, A VAR
YRIIKNT 2555 (weak references) EH KR — FINFEHA, BHEHMOY K- P HRBER S,
~ slots  BEETABRIC '__weakref_ ' BERELDT — 7 Y RIEBMLTLEEW,

o slots ¥ ZITADLNILTHEEBIIHNTE TAOVTR BlioTHREXNE T, FOHKE,
_ slots  WEBINTVWEAL VAR VAERDOFT 7 #V MEWZZ S AENEERE > THRETE%L
RoTWET; £ LARWVWE, TRAZYIRICEBZRAEZ S ABUEN EZEEXLTLES> ST,

o slots  OEFSOEREZ. TP ERINTZTZ7IAFZFICEIEED EVA, B A TES SN
_slots W FI7IRATHHAMETGETT, L. FZ 7RI BEHD _ slots (222X EM
D Ry FOAFDAZTHBZNE) BERLBRWVIED __dict__ ® __ weakref _ ZFHET,

e BBV FAT, HEIZIFATITREREINTWE 20y EERLEGE, REZ 72Dy T
ERINTVEA VARV RAZERIZ (TR V)T REEES AP LEHZEIRLRWRD) 772X T
ERARDET, ZHUCEKD, Tu T LOBENPRERCK>TLEVET, fBRIZ. ZoREL B
7D OEPDOF =y ZBBMENZ D LILERA

e TypeError will be raised if nonempty _  slots  are defined for a class derived from a

"variable-length" built-in type such as int, bytes, and tuple.

e Any non-string iterable may be assigned to ___ slots .
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If a dictionary is used to assign __ slots , the dictionary keys will be used as the slot names.
The values of the dictionary can be used to provide per-attribute docstrings that will be recognised

by inspect.getdoc() and displayed in the output of help().
__class__ ~NORRAWR, THDZ FAMBEL  slots EF-TWREE2DAFMELEI,

BRORTy b BRI 7 AR Miol: ZEMA FZTEEIH. Any P CERIWLEEZ RO
77231 DKBOLNET (MOBEES FADRT Yy MIZETRIFIUIZD FRA) - ZHITERT S
¢ TypeError 2SiEHENE T,

HL _ slots  WINLTATL—F 2T 28, A T7L—XDEILIZ TAIZUTE BEsn
3, L2L. _ slots  BEHEEEDOATL—XEREDET,

333 VSREFZEHNREIIALXTH

TS ADBMD 7 S A BMEKT B ZITHT, B S AD dinit_subclass__ () BFFUOHIRET, Thz
FHT2E. Y775 RDEHELEET L7 7 RA2ELIENTEET, TR 77RT7aL—-&xkeT
BRAPUTOVETE, 7 I7RATaAL =P, ZADNEHINTRHED Y 7 RACDARIHET 2D LT,
__init_subclass__ &, 25, ZOXYV Y REERLEZIZ FRADOFROY 77 5 AHEHAINET,

classmethod object.__init_subclass__(cls)

ZDXY v Rid, TR ERINZT TFAPMARINZBITHTIERHINE T, cs 3FH LW T2
FTATT, bl. DXV Y R VRARXVAXY Yy R LTEHEEND . BRIICZFAXY v R
CEBXNF T,

Keyword arguments which are given to a new class are passed to the parent class’s

__init_subclass__. For compatibility with other classes using __init_subclass

one should

—_—)

take out the needed keyword arguments and pass the others over to the base class, as in:

class Philosopher:
def __init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__(**kwargs)

cls.default_name = default_name

class AustralianPhilosopher(Philosopher, default_name="Bruce"):
pass

object.__init_subclass__ D7 7 4L M EBEIMBITVEEAD, AS2D58 e & HIMIHE
N=GEE, =7 —EEHLET,

AR: XX FZADE Vb metaclass I D ORMEMEIC X > TIHE XA, __init_subclass__ 53

WHESNL 23D ERA, EREOX L7 I X (HRILE ¥ FTIERL) &, type(cls) &L TT
JERXTEET,

Added in version 3.6.
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When a class is created, type.__new__() scans the class variables and makes callbacks to those with a

__set_name__ () hook.

object.__set_name__(self, owner, name)

F—F =237 7R owner PMEMINRETHEINIOHINE T, A 72027 MNEZ2DI 5
AD name WZHH LB THNET,

class A:

x = CQ) # Automatically calls: z.__set_name__(4, 'z')

If the class variable is assigned after the class is created, __set_name__ () will not be called

automatically. If needed, __set_name__ () can be called directly:

class A:
pass
c =CO
A.x =c # The hook ©s mot called
c.__set_name__(A, 'x') # Manually invoke the hook

AN VS RAF TV FOER 2B TLEE W,

Added in version 3.6.

XRS5 R

F7 AN RTE, 77 R1F type) Effio THRINE T, 77 ARREIH LVARTEBTETIN, 772
%7 type(name, bases, namespace) DFERIZHE — VTN E T,

I IRAER TR RAEIHARZTARXTEET, ZDDIIET 7 RAEFEITT netaclass F—V— F5|H%EE
T, ZDX I RGIBEERITICEOHED 7 7 X2 MR L 5, XROHIT MyClass & MySubclass (IMi/7
*dH Meta DA VARV ATT:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass) :

pass

7 I RAEBOFTIHEINMOF—T — FEIEIE. BB TE2ITRTOXX T I REEICEINE T,
7 Z RAERNFATINDEC, UTORT v THEL T

o MRO =¥ MV ORI THNB;

o HUIZRA X2 5 ANRESNG;

o 77 ADLHIZEMPHEHX NS,
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o VI ADARDFITEIND;

o VIRXTYV =T MIMELNS,

MRO T U DR
object.__mro_entries__(self, bases)

If a base that appears in a class definition is not an instance of type, then an __mro_entries__()
method is searched on the base. If an __mro_entries__() method is found, the base is substituted
with the result of a call to __mro_entries__() when creating the class. The method is called with
the original bases tuple passed to the bases parameter, and must return a tuple of classes that will

be used instead of the base. The returned tuple may be empty: in these cases, the original base
is ignored.

BE:

types.resolve_bases()

Dynamically resolve bases that are not instances of type.

types.get_original_bases()

7

Retrieve a class’s original bases” prior to modifications by __mro_entries__ ().

PEP 560

Core support for typing module and generic types.

BBEARY S ZDRE
55 REFCH LT AR 5203, UTO LS IchEshgd:
« RELHIRIRA XY 52852 5N TOARVEEE. type() AHbIET,

o IR RA X7 FANEZ H5NTWT, Zhd type() DA VAKX VR TRBW HE, Thz X &k
A LCEZENE T,

o BRI X X2 522 LT type() DA YRRV ANEZ 6Tz, BENERINLTVEEAIE. &
BIRAE L7z (MARBIRTERS TD) X 27 52 fHbhEd,

BOIRENRX X7 7%, (b LENAR) ARIMNIEESINI A XI5 A e, EEENLZTRTOR-RT 5
ADRXRT S AMBREIFNE T, MBIRENBRA X7 S5 F, THEDRX XD 5 ZAMERMDITRTOYTRA S
THE3EIRDBDTT, XX T IRBEMO LN D ZDEMELH - X RTIE. 7 7 AERIX TypeError TK
BLE3,
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75 ZADREZER DR

WYX SAPTREEIND L, 77 RADLAEMPARINE T, DLAXT TR __prepare__ B
o TWA A, namespace = metaclass.__prepare__(name, bases, **kwds) DRI E T, B
DF—U—F58IE, DL TAERICHIUIRESINE T, __prepare__ XV v RIZF ITAXYY R L
TRETIVNENDD T, __prepare__ DMER LU TR UZAHTZEMIX __new__ WCEINETH, KWK
IIAF T2 MIFT LWV dict iab—LTEREhET,

AR5 R __prepare__ BN WIGE, 77 RDOAHETEMIIZED HFEffE~y Py 7 LTHHEE
nNE7,

BE.:

PEP 3115 - Metaclasses in Python 3000
__prepare__ H4HiZEM 7 v 7 DEA

U5 AKEDORIT

75 ARMED (KEHITIX) exec(body, globals(), namespace) & LTHEITEINE T, BEDIFIHL L
exec() DEELBEWIEZ, 7 7 RAERPEBATLTITONIZHE. LIFSAINLRI-TITLoTT I AKK
(EEDORAY v FE2EL) HBUEOR =T LHID R 2= TH L4 ZZRTEL L VWS HTT,

LU, 277 REBRVPBEBNETITONLIRTE A, 77 ANMTERSNIAY v FId7 FRARa—-FTE
RINLAHERZ B TEERA, ZIRAEREBA VAR VARXY 9 FHT TARXY v FOBRAIDZ
A=BZhPoT7 72 RT 50, ROEHITHIT S, BRI ZR a2 —-7F2Y60Tnd __class__ 5
77 ALRFUIRD TR A

VSRFTS T FDIERL

7 I ABKDEITIZE o TY 7 ROHUFIZEMDPII L X725, metaclass(name, bases, namespace,
xxkwds) X OH T I T IRFITI 27 P2MERZINET (ZZTEINZEMDF—Y—FiX
__prepare__ IZEINZHDEFRILTT),

DI ITAAXTY 22 M, super() DESIBHERICE->TBRINZDBDTY, __class__ &, 7T AR
RO XY v B3 __class__ 71 super DWVWITNrEZRL TWVWEHEIIZ., T 281 T2 X o TIERE
NBZWBHRO /v —Y % —BRBTT, ZHE, AV y FREXINZRIDOFIEBICESOCTHEDIH L EITS
ToDIHRAINDG 7 T RAFENEA YRR Y AN E NS — ], super () OEFIBIEAN L F AL Ra—
FRHDWTERSIN TN DY 7 AR IEMICHENT 2 Z e ZAREICL £ 3,

CPython EZEDE#l: CPython 3.6 DI TIX, __class__ M, 77 RALHTZEMICH S __classcell _
IVP) =2 L TRXRITAZEINET, __class__ IADPFEEL TWEEE, 207 7 ABIELLH
HbxNn 272512, type.__new__ OFFUHLICEBET 2 T LICEHREINE T, KL =HE1E. Python
3.8 T!X RuntimeError 124D £,

FIHNIDRARYZ F R type REAKMIZIX type. __new__ ZMUHIT X R I 5 2% Fo T3 EiE, 7

FAATY 27 PR L BRICRD AR R MEDOFIEDEF S E T
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1) type.__new__ XY v K2 __set_name__ () DEBINTVWE T J7 ADLHETZEBCH 22 TORMEL
IEL F3;

2) ZNHD __set_name__ XYV v FH, ZDAY Y FPERINTVWE I 7R, BIUZIRETZE
MICEID B ToN TV HETZG L LTHCHES T,

3) HLWIZITRADRXY v RIRRIEF TS S LI ET 2827 72 AT __init_subclass__() 7 v 7 HWE
UHahEd,

JIAF T2l POMEREINBRIZIE. 7 IAERICEENTVWE 7 RATaL—& (b LHIUI) 27 7
AATI 27 POPEEN, TAL—XPIRTA TV 27 PRI T TERSINLY 7R LTH—AILVOHAHTZE
EICHE £ T,

FLWI 5 AW type.__new__ THEBINE TiX, ARZEMG e LTSI A7 =7 MEFH LY
B E D~y ¥ ICERXN, TtOA TP 27 PEIBEINT T, BILLERALEZ30EH5AL LEHD
TaFITIvIEN, FIRF TV D _dict_ BHICHRD £5,

BE:

b

PEP 3135 - New super
BROD __class__ 70— ¥ BRICOVTERABLTWET

AR5 ZADAE

X R 5 ZFB Y B WBENAFMEZE > TV T, IRFTHEINTELT A F7IZiE, FIEA, o/
BoAVR—Tz—RDF v, ATV F—>a>y, BFFu T4 4EH,. TaF>, JL—L0T—7,
ZLTCTHENY Y —2Ruy 7 /FAtwo723003H D 3,

334 AVRAAVADNREAIAREG T IS RAFT VY

TDAY v FIZHHAAAREE isinstance() ¥ issubclass() OF 7 4L FOFEE FE XT3 DICHIH
L%,

FFIZ. abc.ABCMeta X X7 7 Rid, fIREJE S F X (ABCs) &7 RIAEEE S 5 R (virtual base classes)” ¥
LT, fltd ABC 28T, D7 7 2% (MARAAHZEGE) BUTEMT 272012, ThH6DXY v F2H
ELTVET,

class.__instancecheck__(self, instance)

instance B (1B, FIIBHEIC) class DA VAR VAL EZEZ LN EIT true IRLE T, ER
ENTWVAUR, isinstance(instance, class) OEED/-DIFFHEINE T,

class.__subclasscheck__(self, subclass)

subclass B (E#E, FIIRMHLINC) class DY 727 F AL EZ BN DIHEIT true ZIRL T, EHRS
NTWAUZ, issubclass(subclass, class) OEEDO-DICFECH I E T,

BB INBEDXY Y Flid, 75208 (X225 2) LTREEINET, HBEOZ 52252V v KE
LTREAT A LIRCEERA, CAUL. 4 YRR Y RZNEEKD Y TR THZ ZOBEICDH, 4 Y ARY
1403 XYy y HLTWET.
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BE:

PEP 3119 - HIREEY 5 ADEA il
REK 7 7R (abe EY a— V%2 ZMH) 2FHEICEMTI2XMEBVTOEHEDL &,
__instancecheck__ () ¥ __subclasscheck__() %@L T, isinstance() ¥ issubclass() IZflt
HOEWEZ ¥ 270 DHRRDFARDH D £5,

335 JxxVyIB%EIZIaL—+T3B

When using type annotations, it is often useful to parameterize a generic type using Python’s
square-brackets notation. For example, the annotation list[int] might be used to signify a list

in which all the elements are of type int.
BE:

PEP 484 - B> b+

Introducing Python’s framework for type annotations

Generic Alias Types

Documentation for objects representing parameterized generic classes
Generics, user-defined generics and typing.Generic

TTRHC S I XA — RBGEDFRETH D, HOBILIF = v I —DHETZ 2 =23 v 7 7 T A %5
TENEDFFa Xy T,

i

A class can generally only be parameterized if it defines the special class method __class_getitem__().

classmethod object.__class_getitem__(cls, key)

key \CH MG CRIRMLEN Y =XV v I IV FRRRT ATV =7 FRIELE T,

When defined on a class class_getitem__() is automatically a class method. As such, there

) ——

is no need for it to be decorated with @classmethod when it is defined.

The purpose of ____class_getitem__

The purpose of __class_getitem__ () is to allow runtime parameterization of standard-library generic

classes in order to more easily apply type hints to these classes.

To implement custom generic classes that can be parameterized at runtime and understood by
static type-checkers, users should either inherit from a standard library class that already imple-
ments __class_getitem__ (), or inherit from typing.Generic, which has its own implementation of

__class_getitem__().

Custom implementations of __class_getitem__ () on classes defined outside of the standard library
may not be understood by third-party type-checkers such as mypy. Using __class_getitem__() on any

class for purposes other than type hinting is discouraged.
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class__getitem versus getitem,

Usually, the subscription of an object using square brackets will call the __getitem__ () instance method
defined on the object’s class. However, if the object being subscribed is itself a class, the class method
__class_getitem_ _ () may be called instead. __class_getitem__() should return a GenericAlias ob-

ject if it is properly defined.

Presented with the ezpression obj[x], the Python interpreter follows something like the following process

to decide whether __getitem__ () or __class_getitem__ () should be called:

from inspect import isclass

def subscribe(obj, x):

"""Return the result of the expresston 'obj[xz]'"""

class_of_obj = type(obj)

# If the class of obj defines
# call class_of obj.__getitem__ (obj, x)

__getitem _,
if hasattr(class_of_obj, '__getitem__'):

return class_of_obj.__getitem__(obj, x)

# Else, if obj is a class and defines __class_getitem__,
# call obj.__class_getitem__ (z)
elif isclass(obj) and hasattr(obj, '__class_getitem__'):

return obj.__class_getitem__(x)

# Else, Tatise an exzception
else:
raise TypeError(

f"'{class_of_obj.__name__}' object is not subscriptable"

In Python, all classes are themselves instances of other classes. The class of a class is known as that class’s
metaclass, and most classes have the type class as their metaclass. type does not define __getitem__ (),
meaning that expressions such as list[int], dict[str, float] and tuple[str, bytes] all result in

__class_getitem_ _ () being called:

>>> # list has class "type" as its metaclass, like most classes:

>>> type(list)

<class 'type'>

>>> type(dict) == type(list) == type(tuple) == type(str) == type(bytes)
True

>>> # "lgist[int]" calls "list.__class_getitem__ (int)"

>>> list[int]

list[int]

>>> # list.__class_getitem__ returns a GenericAlias object:

>>> type(list[int])

<class 'types.GenericAlias'>

However, if a class has a custom metaclass that defines __getitem _ (), subscribing the class may result
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in different behaviour. An example of this can be found in the enum module:

>>> from enum import Enum
>>> class Menu(Enum) :

"""4 breakfast menu"""
SPAM = 'spam'

BACON = 'bacon'

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumlMeta defines __getitem__,

>>> # so __class_getitem__ s mot called,

>>> # and the result is not a GenericAlias object:
>>> Menul['SPAM']

<Menu.SPAM: 'spam'>

>>> type (Menul['SPAM'])

<enum 'Menu'>

BE.:

PEP 560 - typing EXa—)Ieo xRy IoRIINTEZEEIATICEZHR—F
Introducing __class_getitem_ _(), and outlining when a subscription results in

__class_getitem__() being called instead of __getitem _ ()

3.3.6 FUHLAIREA Tz I bZEITZal—+T B

object.__call__ (self[, args... ] )

A VAR ZABEBE LT 7 RENT BIIEOHEIRET, ZOX Yy RRERINTWVWEHE,
x(argl, arg2, ...) EZKFE»ICIE type(x).__call__(x, argl, ...) WKEHIIhFT,

33.7 A7 F%ZIZal—F93

The following methods can be defined to implement container objects. Containers usually are sequences
(such as lists or tuples) or mappings (like dictionaries), but can represent other containers as well.
The first set of methods is used either to emulate a sequence or to emulate a mapping; the difference is
that for a sequence, the allowable keys should be the integers k for which 0 <= k < N where N is the
length of the sequence, or slice objects, which define a range of items. It is also recommended that
mappings provide the methods keys(), values(), items(), get(), clear(), setdefault(), popQ),
popitem(), copy(), and update() behaving similar to those for Python’s standard dictionary ob-
jects. The collections.abc module provides a MutableMapping abstract base class to help create

those methods from a base set of __getitem _ () setitem__ () delitem__ (), and keys(). Mu-

) —— ) ——

table sequences should provide methods append(), count(), index(), extend(), insert(), pop(),
remove (), reverse() and sort(), like Python standard 1ist objects. Finally, sequence types should
implement addition (meaning concatenation) and multiplication (meaning repetition) by defining the
methods __add__ () radd__ () add__ (), __mul__ (), __rmul__ () and __imul__ () described be-

) —— ) -
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low; they should not define other numerical operators. It is recommended that both mappings and

sequences implement the __contains__ () method to allow efficient use of the in operator; for map-

pings, in should search the mapping’s keys; for sequences, it should search through the values. It is

further recommended that both mappings and sequences implement the __iter__ () method to allow

efficient iteration through the container; for mappings

iter__() should iterate through the object’s

) -

keys; for sequences, it should iterate through the values.

object.__len__(self)

Called to implement the built-in function 1en(). Should return the length of the object, an integer
>= (0. Also, an object that doesn’t define a __bool__ () method and whose __len__() method

returns zero is considered to be false in a Boolean context.

CPython EEDFM: In CPython, the length is required to be at most sys.maxsize. If the length
is larger than sys.maxsize some features (such as len()) may raise OverflowError. To prevent

raising OverflowError by truth value testing, an object must define a __bool__ () method.

object.__length_hint__(self)

Called to implement operator.length_hint (). Should return an estimated length for the object
(which may be greater or less than the actual length). The length must be an integer >= 0. The
return value may also be NotImplemented, which is treated the same as if the __length_hint__
method didn’t exist at all. This method is purely an optimization and is never required for

correctness.

Added in version 3.4.

AR RS540 7E UTOD 3 XYy FIZko THMINIZITORE T, KD K5 REH LI

[a[1:2] =b
KD XS ICHRE

[a[slice(l, 2, None)] = b

TFBEBETT, FELEVWRAT 4 ADOHEHEIX None THD SN F T,

object.__getitem__(self, key)

Called to implement evaluation of self [key]. For sequence types, the accepted keys should be
integers. Optionally, they may support slice objects as well. Negative index support is also
optional. If key is of an inappropriate type, TypeError may be raised; if key is a value outside the
set of indexes for the sequence (after any special interpretation of negative values), IndexError
should be raised. For mapping types, if key is missing (not in the container), KeyError should be

raised.

AR for =7 TiEk. =T YADOKIHEIELSMIHTE 2 X51CT 57D, RERL VTR

3.3.
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IZ¥ LT IndexError DEHEINZ DD HIFLTVWE T,

AMR: When subscripting a class, the special class method __class_getitem _ () may be called

instead of __getitem__(). See _ class getitem _ wversus ___ getitem___ for more details.

object.__setitem__(self, key, value)

self [key] WM T 2RAZFEET 2DIMPIHEINET, __getitem _ () LRUCEEFHEIH T
EDET, TOXAY Y FEEETEZZDIE, HHF—ICWHTRHOETEZYR—FLTWE0, Hi
FoZEMTEL LRy TORAL, HIERZEEMAL LDV TELY — 7 Y ADHFZTT
o PIER key I L TIE, __getitem _ () XY v REFBROHINDOEHEZITORITUIZD FH A,

object.__delitem__(self, key)

self [key]l DOHIFRZHET 27D IHINE T, __getitem () ERICEFEFENIDTIEIED £
T ZOXYy FEEETEZZDIE, F—DHIBRZH K- FLTWE3y TOHEL, HREZHIRTE
53— YADFEET T, PIER key LTI, __getitem _ () XYV v R EEFKEDHISNDEH
ZAAHRITIUIRD 8 Ao

object.__missing__(self, key)

self [key] DHEIEWCBVWTHBEANIC X —DEEL R o HAEIC, dict DYV T 7 FADDIC
dict.__getitem__ () WX o> THUHINET,

object.__iter__(self)
ZDXYy RiX, a7 F LT ATL—4 BPERINBIIFIHINET, 20XV v Fid,
AVTFHRNDETDLF T =27 MIE->TRENETE 2 X5k, HilzhATL—XA T2 b %R
TRTFUERD FRA, vy BV I TR, avT7FHNOF—ICE > TRELE L R FIUER D 2 A

object.__reversed__(self)

reversed () fHAAARBEKDWHAA TL—> a vy &2FET 201, (FETUE) MEHLET, 2
VT FHNOEREZREWIACA 7L — T2, HLWATL—XERITRNETT,

__reversed__ () XYV v FRERINTWVWRWIEE, reversed() HIAABEEIX sequence 71 +
an (__len__() & __getitem _()) ZffioFEICT7 =N Ny 7 L%ET, sequence 71 + 2
NEHFR=FLAELTTI 2P M reversed) LD IMMEBEOVWELELRLUTEXZHEBFICOA
__reversed__ () ZEHRTHNETT,

JRE 7 A MEET (in BEY not in) IFEE. 2T FOERIINT S RKIENHED X5 10FEEINET, L
MU, AYTFA 727 PTUTOREX Y v FZERL T, KOIRNREEZ{ToRD, A7V =2
MATITNTHRLSTHEIVEIITTEET,

object.__contains__(self, item)

g7 A MHEEZFET 5 DI SN E T, item B3 self P T?f?‘% GEICIZE R, £5T
BOWGRICRBEZRSBRINERD ERA, vy FA 7T 27 FOGE, ERPF— LEOMTIERL,
FoICNTZRET A N 2EZRTUIRD $HA,
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__contains__ () ZEFELBRVA TV 27 ML TE ATy FTRAMIET, __iter__ (0 %
ffio7zKiEERAZ T, RH WS —Fr v 2ARME S0 ban __getitem () ZffVET, SELI77
LYZDO O ZZBUTTE W,

3.3.8 HMEEZITIaL—FT3

TFOXYy REERLT, BEMNA 7927 b2 IaL— T2 TEEY, FEOMEORIER T
FHAR— PSRN TRV E S REFICHIGCT 2 XY v P GHEEROBUEICN T2y FPEMERZY) & R
ERDOF R L TB2RTUIZRD FEA,

object.__add__(self, other)

object.__sub__(self, other)

object.

_mul__ (self, other)

object.__matmul__(self, other)

object.__truediv__(self, other)

object.__floordiv__(self, other)

object.__mod__(self, other)

object.__divmod__(self, other)

object.__pow__(self, other[, modulo] )

object.__lshift__(self, other)

object.__rshift__(self, other)

object.__and__(self, other)

object.

_xor__(self, other)

object.__or__(self, other)

INHEDRY v REMATITIHEMERET (+, -, %, 0, /, //, %, divmod (), pow (), %%, <<, >> & =, |)
BRELET, BlZAIE 2D __add_ O XYY RDHBITADA VARV ATHEHE, Xx +y
AT 5 L type(x).__add__(x, y) PFEENET, __divmod__ () XV v Fi& __floordiu__()
& __mod__ () AT ZOEETRIINIED £ A, __truediv__ (O EEELTIERD £HA,
HAABD pow() RO =THD DAY KR — b TN TOWRIFNUIRSRWIEE, __pow _ ) 1347

T arvOHE=FIRERIME DL LTERINRITIUILD $HA,

If one of those methods does not support the operation with the supplied arguments, it should

return NotImplemented.

object.__radd__(self, other)

object.__rsub__(self, other)

object.__rmul__(self, other)

object.__rmatmul__ (self, other)

object.__rtruediv__(self, other)

object.__rfloordiv__(self, other)
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object.__rmod__(self, other)
object.__rdivmod__(self, other)
object.__rpow__(self, other[, modulo])
object.__rlshift__(self, other)
object.__rrshift__(self, other)
object.__rand__(self, other)

object.__rxor__(self, other)

object.__ror__(self, other)
These methods are called to implement the binary arithmetic operations (+, =, *, @, /, //, %,
divmod (), pow(), **, <<, >> & ~, |) with reflected (swapped) operands. These functions are only

called if the left operand does not support the corresponding operation™ and the operands are of
different types.”* For instance, to evaluate the expression x - y, where y is an instance of a class
that has an __rsub__ () method, type(y).__rsub__(y, x) is called if type(x).__sub__(x, y)

returns NotImplemented.

7272 L. ZHEEET pow() Y __rpow _ () ZMERZ EIZIROVOTERLTL 23V (BU5EH| oAl
IEH R 20 5T,

AR ANOWEE FORMEMOWERE TFOROY 727 3 RATHD, ZOVTI77ATHEIAY v
FICR 2 RE XY v R BRZEEDERIN TV RHEEIE, EHOPEHE TFOIERE XY v Kb
MHENBENC, TDRXY Y RHFINET, ZORBENICED, 77 FANPOHEAL F— =7
A FFT5ZeHAEICRD £3,

object.__iadd__(self, other)
object.__isub__(self, other)
object.__imul__(self, other)
object.__imatmul__ (self, other)
object.__itruediv__(self, other)
object.__ifloordiv__(self, other)
object.__imod__(self, other)
object.__ipow__(self, othe'r[, modulo])
object.__ilshift__(self, other)
object.__irshift__(self, other)

object.__iand__(self, other)

*3 »Does not support” here means that the class has no such method, or the method returns NotImplemented. Do not
set the method to None if you want to force fallback to the right operand’s reflected method—that will instead have
the opposite effect of explicitly blocking such fallback.

4 FCBOPEHE IS OWTIE, ERIEDOX Y v K (72 21E __add__ ) KRR LIEEE. ZOEEEVYE— FERATHRVE A
hEhFEd, Zhid, REFLIEXY v RAFENHXNIRWIHCE
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object.__ixor__(self, other)
object.__ior__{(self, other)

These methods are called to implement the augmented arithmetic assignments (+=, -=, *=, @=, /=,
//=, h=, ¥x=, <<=, >>= &= "= |=). These methods should attempt to do the operation in-place
(modifying self) and return the result (which could be, but does not have to be, self). If a specific
method is not defined, or if that method returns NotImplemented, the augmented assignment
falls back to the normal methods. For instance, if z is an instance of a class with an __<add__ ()
method, x += y is equivalent to x = x.__iadd__(y) . If __<add__ () does not exist, or if x.
__iadd__(y) returns NotImplemented, x.__add__(y) and y.__radd__(x) are considered, as with
the evaluation of x + y. In certain situations, augmented assignment can result in unexpected
errors (see fag-augmented-assignment-tuple-error), but this behavior is in fact part of the data

model.

object.__neg__(self)
object.__pos__{(self)
object.__abs__{(self)

object.__invert__(self)

PR U CHUIHBMEE (-, +, abs () BXU ~) 2FELF 75,

object.__complex__(self)
object.__int__(self)
object.__float__(self)

FHAAABBD complex (), int (), float() DEENSIFRHINE T, WYL OEER X RITh
7D FH A

object.__index__(self)
MO LT operator.index() %2525 L ¥ 3, Python EA 7Y =7 b EEEA T 27 M
KIg BT 2RBEDRDHB5E (T2 ZIER T4 > 7%, #ARAAD bin() . hex() . oct() BIE)
WEHEIMOHINET, ZOXY Y RBH2 ZORMEA TS 27 P PEBATHSL Z e BRBEINFE
T BRI RTUIRD FE A

L __aint__(), __float__(), __complex__ () PEZRINTVARWVWEE, HAAABEED int(),
float(), complex() & __indez__ ) IZ7 =Ny 7 LET,

object.__round__(self [, ndigits] )
object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)

FHAA BB D round() ¥ math EY 2 — VEIE®D trunc(), floor(), ceil() DFEIEN SN X
NEFE T, ndigits 25 __round__ () WEINHRVEIIX, ZN5DETDXY v Rk Integral (20T
Wik int) KYIDEED LN A TV 27 FDERIRTRETT,

N—=Ya Yy 3.14 TZH: int() no longer delegates to the __trunc__ () method.
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3.39 with XAV THFIAIHR—T v

aAYTFRA YA —=I % (context manager) 1. with XDEFRICT Y XA LAY THFA M ERT 54
727 P TT, AVFTFAIIR=I v a—F 70y 7 2FTT2DICHEZAD OB XTHOOL
BERNET, AV TFRA 2= ¥ 38K, with X (with X OEESR) X VEHINETH o
NoDOXYy REEHENUCHET I TREIT2IHTEET,

AVFTFRAITA—T vy DRBZMFENT E LT, AR — S IVEROBREB L CEH., VY —AD
Ry yravr, 774D F =T ra—XkENETFLNET,

AVFTFRIRI =TI X IZDOVTDE 51 BIHHRITOWVTIE, typecontextmanager 2SR L TL 72X W,

object.__enter__(self)

AVTEFRAMIA =TI Y DDA ATETEINZUITY, with XiE, XD as HiTHESNEZ
BIZDAY Y FEUTHLET,

object.__exit__(self, exc_type, exc_value, traceback)
AVTFAMII =YY OHOTETEINZUHETT, "I X—REK, ary7TFAMPKRTLIEERRE

o 2B OVWTH L TWET, a2V 7F A PHFINEEEETRT LEGER. £To5 =8I
None DX EXNFE T,

b L. BISEH SN, 2o XYy RS2 L 72 WGE (Fiabb, BN RSN DZHE

72WEE). ZOXY vy Fid True ZIRTBEDRDH D £, £ TRHRIFNUX, DXV vy FROKTHE, #i
MIEFEBYEHE T2k ET,

Note that __ezit__ () methods should not reraise the passed-in exception; this is the caller’s

responsibility.
2E:

PEP 343 - "with" XF—FX>2k
Python @ with XOEER, HH. BLIPIPELHSATVET,

33.10 SANZ—2RyFOMUBFIBDHZIEZIAX

NRE=YOHTIZ 7 A% % FAT 256, MEBETIHIEZT 7+ b TEFHATE £ A, MyClass TH
B R— DR WVE, case MyClass(x, y) ZBEFEENTT, 2O LI BAAX—-VE2RHT 5 I12iE.
___match_args  JBWE I T RICERT IRLENRDHH T,

object.__match_args__
ZDYFAEBIZEXFANDRTADBTH A VAJRET S, TDT FANT T AKX — Y DMEG D
PRI E 2. ZNENOMES IBIINIET S _ match_args  DHFOfEEF—V— RT3,
F—U— R5IBUCEHZINE T, ZOBRBEPRVEHIL, O PDEREINTVWEDLEHERIETT,

il 21X, ® L MyClass.__match_args__ I ("left", "center", "right") MRERINTWVWIHA,
case MyClass(x, y) & case MyClass(left=x, center=y) Y RIET T, $X— D5 DEII
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__match_args  OBEZBREFEFLZNUT TRIINRZARLBRVAIIREFERELTLEZI WV, 3L, Z2o
72EEiE, 8K — < v FiE TypeError A L E T,

Added in version 3.10.
BE.:

PEP 634 - &HNE—2T Y F
match X DFAH,

3.3.11 Emulating buffer types

The buffer protocol provides a way for Python objects to expose efficient access to a low-level memory
array. This protocol is implemented by builtin types such as bytes and memoryview, and third-party

libraries may define additional buffer types.

While buffer types are usually implemented in C, it is also possible to implement the protocol in Python.

object.__buffer__(self, flags)

Called when a buffer is requested from self (for example, by the memoryview constructor). The
flags argument is an integer representing the kind of buffer requested, affecting for example whether
the returned buffer is read-only or writable. inspect.BufferFlags provides a convenient way to

interpret the flags. The method must return a memoryview object.

object.__release_buffer__(self, buffer)

Called when a buffer is no longer needed. The buffer argument is a memoryview object that was
previously returned by __buffer__ (). The method must release any resources associated with the
buffer. This method should return None. Buffer objects that do not need to perform any cleanup

are not required to implement this method.
Added in version 3.12.
BE:

PEP 688 - Making the buffer protocol accessible in Python

Introduces the Python __buffer__ and __release_buffer__ methods.

collections.abc.Buffer
ABC for buffer types.
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3.3.12 HX Y v FIEER

HRARNLT AT, FEX Yy FOBBROMOHLIZ, 779227 DA YRRV AFEETIERL, 7
Dz PO TERINTVWAE L ZIZOALELLLHET 2 ZeDHEXINET, ZOEED/H, UTDa—
Rl 22 L E 5

>>> class C:
pass
>>> ¢ = C(O)
>>> c.__len__ = lambda: 5
>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: object of type 'C' has no len()

ZOEEOE R R AEHIX, __hash__ (O & __repr__ () Vol type TV 27 b EZLINTOL T
Vx PTERINTVBREXY v FIZBHD ET, ZhHDXY v FOBROMBEIEFE OME T a2 %
oG8, type A 7Y =7 FEMRIIH L THETEINZ TICERMLTLEVET:

>>> 1 .__hash__() == hash(1)

True

>>> int.__hash__() == hash(int)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: descriptor '__hash__' of 'int' object needs an argument

I ADIEEAY v REZDISICLTEITLE D &35 2 2iE. 'metaclass confusion’” ¥ FREN 2 Z &
B, XYY FERBRITZALZEA VARV ABANAL RRATEI e TCHBXINET:

>>> type(1).__hash__(1) == hash(1)
True
>>> type(int).__hash__(int) == hash(int)

True

EHEED DI VAR RAEBREEZAX Yy TT2DITMAT, FEAY v RRREA TV =27 DA XTI TR
ZEDT, __getattribute__ () XV v RENARALET:

>>> class Meta(type):
def __getattribute__ (*args):
print("Metaclass getattribute invoked")
return type.__getattribute__(*xargs)

>>> class C(object, metaclass=Meta):
def __len__(self):
return 10
def __getattribute__(*args):
print("Class getattribute invoked")

return object.__getattribute__(*args)

(RDR=V ki)
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(RIDR=I D5 DREE)
>>> ¢c = CO

>>> c.__len_

O # Ezplicit lookup via instance
Class getattribute invoked

10

>>> type(c).__len__(c) # Ezplicit lookup via type
Metaclass getattribute invoked

10

>>> len(c) # Implicit lookup

10

ZDEIIT __getattribute__ () HREZANA RRT BT, FiARAY v FOBRNCET 2D 2HEDOHE
EERI MR (FARX Y v FEA YR T VAP —EHLTETEINI DI FAATY =7 MITRE LT
RS HBW)., [0 & =TV X e@dts 27D DORERRHBTFICAD £73,

3.4 JW—F>

3.4.1 HRIEEX T 2 ¥ bk (Awaitable Object)

awaitable & 7Y = 7 ME—BINZIE __await__ (O XV v FREREINTVWET, async def FAKIIRT
Coroutine Z 72 T bk 3 ERTRET T,

AMR: types.coroutine() 7AL —XTTaAL—XBMIF oM/ rx L =20 5IRENDS generalor
iterator 7Y =7 M BEEATRET T DY, __await__ O IEEZEIRTOER A,

object.__await__(self)
iterator BIRZRFUIR D TR A, TDAY v R awaitable A7 =7 P BFEET Db 3

NETT, BHDDIZ, asyncio.Future IZIEZ DX Y v RBFEEXN, await N BIFEERO X
5 &:Kgfb\ij_o

#R: The language doesn’t place any restriction on the type or value of the objects yielded by

the iterator returned by __await__, as this is specific to the implementation of the asynchronous

—_—

execution framework (e.g. asyncio) that will be managing the awaitable object.

Added in version 3.5.
BE:

FFEATEEL 79 = 7 MIZOWTE DL I PEP 492 2L T 72X W,
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342 JN—FoFT2zVk

Coroutine 772 7 b & awaitable * 7Y 227 v TFo __await__ () ZMECH L, ZORDEIINLKIE
WIEE T2 Tar—FrOETEFIETEE T, al—FrOETHIET LHIHER L E, A T1L—
X3 StopIteration ZiXH L. ZDHISND value BHIR DEZF T E T, L —F VHFISEEL L
7HEEE. AT LRI E VRN E T, aL—F h 5 Stoplteration FISNNEINEH T NETIEH D
FH A

AN—FVIELTIRETEX Yy F3HD, IhHEI AL —XDAY vy FrL0HMTS (PRl —
BATL—=EXAY Y E ZBRLTIIEZIN), ZL, YA —XEEST, 2V—F VIIRENEZ ERE
FHR=FLTVEEA,

N—=a ¥y 352 TEHE: a)L—F T2 HPEFH (await) 35 ¢ RuntimeError 74D %9,

coroutine.send (value)

Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the it-
erator returned by __await__ (). If value is not None, this method delegates to the send () method
of the iterator that caused the coroutine to suspend. The result (return value, StopIteration,
or other exception) is the same as when iterating over the __await__() return value, described

above.

coroutine.throw(value)

coroutine.throw(type[, value[7 tmceback] ])

AN—F U THRESNLHNERELE T, ZOXYy Flid, A 7L —&iCal—F v &2—FET3
throw() XY v ERH25H U ERELET, 25 TRWIGEIZE, Pl L7720 & FI5 235k
HEhET, KR (R DED Stoplteration H»ZDMMDFISN) X, LTHHLZLD7% __await__ ()
DR DA L TRIBLE 2T o 72 F LR U TY, fIsdaL—F o T S iz o LHA.
MO LeABiR S £ 5,

N— a ¥ 3.12 TZH: The second signature (type|[, value[, traceback]]) is deprecated and may

be removed in a future version of Python.

coroutine.close()
IN—FUPETEEORAMIZ LK TLES, ar—FUP—RHEILELTWAHEEIX. ar—F
PRHEIE X724 T L —&IZ close() XYV v RRDAE, T WEEFNNEERTLET, 2L T
—IRHE 1L U7z Higi2» & GeneratorExit 2 X, X BIcal—F UBAETEHEORF T ZTV
T3, mEIC, EITHREBIR TR oRGETH, aL—F VIZFETHET LEHEMTET,

AN—F A TI 2l PRSI NS EEIE. FEROFIEERZETHIICPAL 5N E T,

72 EIET-RETIL



The Python Language Reference, 'J!J—2X 3.14.0a0

3.4.3 JEREHAA 7L —% (Asynchronous lterator)

JERHAA FL—2 @ __anext__ AV v R o3I RO a— FAERE T,
FEFHA 71— XX async for XOHFTHEZ T,

object.__aiter__(self)

EREAATL—R A7 =27 P RIS TUIRD FHA

object.__anext__(self)

AT L —RDRDMEZIRT FHEAIGEA T2 b BRI RFUIR Y $8 A, RIEUHEIET LI
% |Z1& StopAsyncIteration =7 —%EHITNETT,

JERIEHA T TN A T = 2 b Dl

class Reader:

async def readline(self):

def __aiter__(self):

return self

async def __anext__(self):
val = await self.readline()
if val == b'"':
raise StopAsyncIteration
return val

Added in version 3.5.

AN—% 3 3.7 TZEH: Python 3.7 & hAITIE.
BFE L7,

_aiter__ () & JEREAA T L —4 K3 awaitable % iR

Python 3.7 2 5%, __aiter__ O FEFAA 7L =X A T2 =2 7 P 2RI ZFIUIRD ER A, 20D
b D%IRT & TypeError 1272 D £,

3.4.4 ¥}EHI>THFXFIR— ¥ (Asynchronous Context Manager)
FEREAAVTERMIR—T % 1. __aenter__ AV vy R¥ __aexit__ XY v FNETERITEZ —RHEIL T
5 AVTHFARIR—D ¥ TY,

FERPa Y T7F A P2 =Y v async with XOHTHZET,

object.__aenter__(self)

Semantically similar to __enter__ (), the only difference being that it must return an awaitable.

object.__aexit__(self, exc_type, exc_value, traceback)

Semantically similar to __ezit__ (), the only difference being that it must return an awaitable.

R VT EZA bR =T v 7 5 ZDH:
34. JIL—F> 73




The Python Language Reference, 'J1)—2X 3.14.0a0

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

async def __aexit__(self, exc_type, exc, tb):

await log('exiting context')

Added in version 3.5.

1D

74 EIET-RETI




FOUR

HRITETIL

4.1 7075 LDOEIE

Python 7R 27 J alda—Fr7ay 2ol hEd, 7av 7 (block) &, —2DFrEbh & LTHET
N5 Python 7027 47X A MOWIA TS, BV 2—b, BEBAK, ZLTI7IRERIEITuy 7 TH
D, MEEICANTEINlrDa~vr FbT7ay 7 TT, RAZVT 7740 (4 &X—=TY XIS
tLTHERONED, AV E=FVRIZav Y RIL Vg LTERART7 74 0) da—RKTay
TS, AZVFbavwy R A VX =VZDa<vY 734V ET -c A avTHREIhIZa~<w Y K) 3
a—F7By T3, 518 mn ZFHLT, a<YRI4 2Oy TLANLRTZY T (TROBEY 2 —
J__main__ ) ELTETEINZIEY 2—1dFERa—-FR7a vy 7 TF, HAAAE eval() R exec() I
EXNiLFHEEba—- K 7ry 7 T3,

a—RK7avy 27 ET7 V-4 (ezecution frame) ETETENET, FEIT7 L —211E, (T Ny Z2fib
Nn3) BHEFRPND SNTVWET, /o, BHEOa—- 70y 7OETHTET LRI, EoksicSus
7 LDFETEMBET 2 RPELTVET,

4.2 &FiJlF £ R (naming and binding)

4.2.1 AEIDORE
BHl (name) 3. A7V =7 PSR ET, HHTZEAT 5103, AHIANOHM (name binding) #{FZ1T
WE T,
MUT oM 4RI Z R G L £ 3
« formal parameters to functions,
o« 7T RAER,
o BIRUER,
o fRAR,
e targets that are identifiers if occurring in an assignment:

— for loop header,

75
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— after as in a with statement, except clause, ezcept* clause, or in the as-pattern in structural

pattern matching,
— in a capture pattern in structural pattern matching
o import X.
e type statements.
e type parameter lists.

The import statement of the form from ... import * binds all names defined in the imported module,

except those beginning with an underscore. This form may only be used at the module level.

del CTHEEINB IR, (del OERMITE. FBSHHOMIK (unbind) TF2%) X HI L. Fdis»
DHDL HBHEEINET,

RASER import XEFWINd, 77 ZAPEEER. TV 2—AL~L (by FLoa—RK7ay 7)) A
TEID T,

HHHEIBT Y JHNTHRMINTWERR S, nonlocal R global € LTHFINTVWARWVWERD, Zhixz
D7ay 7 ou—ANER (local variable) TS, HIEADEY 2 — LNV THREEINTVWERL, 20D
AN 7\ — VAR (global variable) T, (E¥a2—na—RF7vy Z70EKIE. n—hLEKTDH, 7
O—NLVEHTHDHDET, ) H2EBDHSa—F 7y JNTHOATWT, 2070y Z TERISN
TVWRWRS, ZRUIEBZER (free variable) TS,

Ty o 57X MRCHEIBHET 2702, 2OHFIBEDA TV IRDNAOREK T 0 v 7 TlERE
N7z K& (binding) 2> THATOSRIITONE T,

4.2.2 ZLHEIER

A a—7 (scope) F. 70y ZNOAHOAHREZRDE T, B—ANVEHEDDHZ 70y JNTERSINLTY
258, BBORaA-TE 2070y 7k EAET. BT vy JNTHHIDEREIT> 54, TOHDT
2y 7 BEENCHIOFEEITHORVWED, EEI7ny JRNOETOTry 72EL X5 ICRAa—TBRRE N
x93,

HrHHHBa— N7y JATHDNAS &, ZOHAHEIZRSEHELLMS L5k Ra -7 (RNRAa -7
nearest enclosing scope) Z o> THMOMRRZTVET, 25 LERa—Fh5hs, Hra—FN7ay
WTZRTE 2R a—-7R2TOHEFE. 71 v 7 DEREE (environment) LN E T,

ZHINE L RS S 7dr o 72 & =13, NameError BN EHEINE T, MEORa—7HEBOH DT, £
BIDMEDONSIGT TR — I AERD P HEICEE I TV WS, UnboundLocalError FIA D EH X E
J, UnboundLocalError & NameError OF72 7 XA T7T,

HEHFENaA—-F Ty ZJAOY ZHTHREREIRTWEZS, 207 vy JWTHDON S ZDHRENITA
T, BEOT7v Yy Z7ADBHEe LTIRbNE T, 20k, HI4HNZD TRy 7 NTHREX N ZANIHD
NZrTo7—1oRBDET, ZORANIBUXTT, Python KEEENRL, a—F7ny 270 ITtdé
AIRERIEDNTEE T, HB5a—-FI7uv 7B 20—hLERIE. 70y 707 53X 2D 6 4R1THEE
BEREB TS THREENE T, #HiZ UnboundLocalError I22WTd FAQ JEHH 2ZHWL T ZX W,
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If the global statement occurs within a block, all uses of the names specified in the statement refer to
the bindings of those names in the top-level namespace. Names are resolved in the top-level namespace
by searching the global namespace, i.e. the namespace of the module containing the code block, and the
builtins namespace, the namespace of the module builtins. The global namespace is searched first. If
the names are not found there, the builtins namespace is searched next. If the names are also not found
in the builtins namespace, new variables are created in the global namespace. The global statement must

precede all uses of the listed names.

global XiF, L7 0y 7 OREREL R U R a—-T 2553, 2 BHEZBDOERENA 2 — 71T global X
WhHiH5E. TOEHEBIZ 0 — BB ARINET,

The nonlocal statement causes corresponding names to refer to previously bound variables in the nearest
enclosing function scope. SyntaxError is raised at compile time if the given name does not exist in any

enclosing function scope. Type parameters cannot be rebound with the nonlocal statement.

HBEY 2 —VDLETZERIX, ZDEY 2 —ADPBRINC import ENTZFHCHBINIEREINE T, A7V S
FDOEEY 2 —)L (main module) IXHIZ __main__ EFEENFE T,

Class definition blocks and arguments to exec () and eval () are special in the context of name resolution.
A class definition is an executable statement that may use and define names. These references follow
the normal rules for name resolution with an exception that unbound local variables are looked up in
the global namespace. The namespace of the class definition becomes the attribute dictionary of the
class. The scope of names defined in a class block is limited to the class block; it does not extend to the
code blocks of methods. This includes comprehensions and generator expressions, but it does not include
annotation scopes, which have access to their enclosing class scopes. This means that the following will
fail:

class A:
a = 42

b = list(a + i for i in range(10))

However, the following will succeed:

class A:
type Alias = Nested

class Nested: pass

print(A.Alias.__value__) # <type 'A.Nested'>

4.2. %&HIDITCEE (naming and binding) 77
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4.2.3 Annotation scopes

Type parameter lists and type statements introduce annotation scopes, which behave mostly like function
scopes, but with some exceptions discussed below. Annotations currently do not use annotation scopes,

but they are expected to use annotation scopes in Python 3.13 when PEP 649 is implemented.
Annotation scopes are used in the following contexts:
e Type parameter lists for generic type aliases.

o Type parameter lists for generic functions. A generic function’s annotations are executed within

the annotation scope, but its defaults and decorators are not.

o Type parameter lists for generic classes. A generic class’s base classes and keyword arguments are

executed within the annotation scope, but its decorators are not.
o The bounds, constraints, and default values for type parameters (lazily evaluated).
o The value of type aliases (lazily evaluated).
Annotation scopes differ from function scopes in the following ways:

e Annotation scopes have access to their enclosing class namespace. If an annotation scope is
immediately within a class scope, or within another annotation scope that is immediately within
a class scope, the code in the annotation scope can use names defined in the class scope as if it
were executed directly within the class body. This contrasts with regular functions defined within

classes, which cannot access names defined in the class scope.

o Expressions in annotation scopes cannot contain yield, yield from, await, or := expressions.

(These expressions are allowed in other scopes contained within the annotation scope.)

e Names defined in annotation scopes cannot be rebound with nonlocal statements in inner scopes.
This includes only type parameters, as no other syntactic elements that can appear within anno-

tation scopes can introduce new names.

e While annotation scopes have an internal name, that name is not reflected in the  qualname
of objects defined within the scope. Instead, the __qualname__ of such objects is as if the object

were defined in the enclosing scope.
Added in version 3.12: Annotation scopes were introduced in Python 3.12 as part of PEP 695.

N— =3 ¥ 3.13 TZH: Annotation scopes are also used for type parameter defaults, as introduced by

PEP 696.
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https://peps.python.org/pep-0649/
https://peps.python.org/pep-0695/
https://peps.python.org/pep-0696/

The Python Language Reference, 'J!J—2X 3.14.0a0

4.2.4 Lazy evaluation

The values of type aliases created through the type statement are lazily evaluated. The same applies to
the bounds, constraints, and default values of type variables created through the type parameter syntax.
This means that they are not evaluated when the type alias or type variable is created. Instead, they

are only evaluated when doing so is necessary to resolve an attribute access.

fl:

>>> type Alias = 1/0
>>> Alias.__value_

Traceback (most recent call last):

ZeroDivisionError: division by zero
>>> def func[T: 1/0](): pass
>>> T = func.__type_params__[0]

>>> T.__bound__

Traceback (most recent call last):

ZeroDivisionError: division by zero

Here the exception is raised only when the __value__ attribute of the type alias or the __bound__

attribute of the type variable is accessed.

This behavior is primarily useful for references to types that have not yet been defined when the type
alias or type variable is created. For example, lazy evaluation enables creation of mutually recursive type

aliases:

from typing import Literal

type SimpleExpr = int | Parenthesized
type Parenthesized = tuple[Literal[" ("], Expr, Literal[")"]]
type Expr = SimpleExpr | tuple[SimpleExpr, Literal["+", "-"], Expr]

Lazily evaluated values are evaluated in annotation scope, which means that names that appear inside

the lazily evaluated value are looked up as if they were used in the immediately enclosing scope.

Added in version 3.12.

4.2.5 #HAHiAH L HIPRT S DET

CPython RZEDFHM: =— ¥ __builtins__ KN ZRETEH D FHA; THITEEICEEDFMT
3, HAAALDHFEBMOHFDEZ A —N—=F 4 F LWL —HIZ, builtins Y 2 —L% import LT,
ZORERMEEHYNICEFR T Z2NETT,

HrHa—rK7nay 7 DOFTICHEET 2 HAAAGRIZEME. ERICEa—RFT7ry 7070 - LEHET%E
2 55450 __builtins__ ZMRT A2 THROPD 9, __builtins__ @EHHELEY 2 — L TRIFIL
ZDEEA (BEOHEREY 2 - VORENEDLDNET), 7740 F T __main__ EYV 2—LHICH
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WX, __builtins__ FHARAAEY 2 —)L builtins TF; FRLUHNDEEDEY 2 —MITBWTIZ.
__builtins__ ¥ builtins EY 2 — LHHDOHED LA V7R TT,

4.2.6 BIRIGHEEC DD LD

HHZBDHRIERIE 2 o8 MFTR S ETRICITDRE S, 2F D, UToa— N 42 2HALET:

i=10

def £():
print (i)

i= 42

£0

eval() & exec() PAEUZ. HETOMIIC, BIEOREORTZMEZ 2D TEDD FEA., LHIEFFOHL
Hloa =2 ra— OVEGETER TR T E £9, BRZEBIIRNGATZERTIZR . 7 — UL HTZERH
MPOIRRINE T, ! exec() ¥ eval() BBUCIZA T a Y DBIEMH D, ZFu—r ULk v —h LA
BA—NTA RTEET, ZHTZEMI—D ULrFRE XIS, WA OARTZERE LTEDNE T,

4.3 s

it id. a—Fr7ay 70@EOHE 7 a—2Fli LT, =7 —2ZOMOBNYIIRNEZWBTE S X5
T 2DDFETT, PISNIZ I - SN R T E (raise) SNET; fSMNI. =7 —HREHD
FADa— R 7ay 7, L5 —AWRAELa— N7 ay ZEESLEEENCTFCHLTwsa—F7ay
7T QI8 (handle) $25Z eV TEET,

Python 4 ¥ 27V Xi&. 7> &4 AL5— (XRREAY) RIESA2Z LHIS RN LEF, Python 71
75 Lh 5, raise XEo THRINMCHINZE L T2 b TEES, fSf > FF (exception handler)
i, try ... ezcept XTHHETAIENTEF T, try XD finally HiZM>2 7V -7 v Fa—F
(cleanup code) ZIETEFE T, ZDa— FIFHSMNILE L FRAD, HITT2a— 7oy 7 THlADIEE
THERERSTHETINET,

Python &, =7 —LHIC ” 7B 25 2D T (termination)” EF A EZHAVWTWET: sty Rk, 7
0275 MAABFE L 2R T2 2 e BN TE, AY R TOIMUID LAV E i S 2 Z 213 TE E T
2. (MEDH-7za— D EROPLFITLEBTOTRVIRD) =7 —DFKEZEBE LD, FITICRK
L7 ER R D ET Z LI TEERA,

BISHBECMHE ARV E [ X TV RET0 75 LADOETER T IR E0. Wil A4 vv— Tz
RLET, E5560555., 54 SystemExit TRIFIUI, RAEX v 7D ML —ANy 72 ML ET,

BIsME, 7524 VAR AWK > THAIINE T, except HilZA VAR ADZ 5 AITH L OWTEIRX
NFFT: ZHEA VAR ZAD I T2, 2D FEREEEISR 2SBLET, 2O VARV REFIAVEFR
T X o TSN, FINRMICET 2 BMEHREZEA S Z B TEET,
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AR B D X v E£—2iE, Python API fERHICIEEZEN TV ERA, X v E—YDRAEIX. H5 Python
DN=Ja Y ERDNAN—=T a VOB TEER LICEEINLARESEDLH 2 DT, BEAN-T a4 27
A THIET A L5 a—RiE, ISRy - DANBRIKEFEZEIZIRETEDD FHEA.

try SATDOWTI, try X Hi raise SUTDWTIE raise X Hid S L TLZZ W0,

b=

4.3. fI5 81






H3 120 module 123 Python 3— K LMODET 2 —L% A VR—k §528 T, Z22ICHBba—F
AT TERATESZ X2 D ET, import XUFIA ¥ R— MEB T B TR D — RN AFETTH, ZhoiM
—DHIETIEDH Y £¥ A, importlib. import_module () RHAAAD __import__() W o 7z %ZH -
TH, 4 YR — M¥EZIDLT A TERT,

import X1 2 DO ZHEKH L TIToTWET; HDAKHTDEY 2 —LZ2H L. ZOMKRMEREZ T — IR
I—7OHFNCHME L FF, import X OMBRMEIL, #Y)258T __import__ ) BEEMUIH T2 L
TERINTVET, __import__ () DEDEIX import XDELRTHIFNUIDOEITTHELNE T, HRTHEL

D FE I FMINE import LRSI L TL 72X W,

__import__() ZEHEMNUHT L EY 2 —LDOBMRDAITOI, ROobo/5E. €Y 2 — VOIERILEED
TONET, BRI —I DA Y HR— = (sys.modules ZEZ) ML RF v v ¥ 2 DFEHR L ORIERILE
X200 LNEEAD. import XDAMBHATHIGUH 21TV E T,

import XWETIND & FI2iE, EEDHAAARE __import__ () PFFENET, A ¥ R—- b AT 1%
MEOH 3 Z DMl (importlib. import_module() BEID & 572) X H =X 41d. __import__() DFEHL
EANALRZALTHEDA YR —b « vy T4 Z2A2FEELTORA[EEELRD D 5,

EV 2 —ABEDHTA YR—bEZN3 L E, Python 3ZFDEY 2 —LEBRRL, R -72556. €
Va—nNAT7Y 7 bEERL, L LETY . ZOAFDEY 2 —ADREND 540 o G A,
ModuleNotFoundError 2 X 3, Python 21, 4 ¥ R— MEEMIETEIN-L 2 ICHHT2LE
Va—VERERT A RBIEOEEINTVET, IhL0EIZIE. ZhEOF TGS AR T v
JREoT, BIELAZDIRRLAZDTEE T,

N=Ya ¥y 33 TEHE: A YR—- P RAT7 420 PEP 302 OF 2 7 2 —XDRERBRFEEANEHFEINE L,
LI A VR— MEIID D A - 4 VK- MEK2AIE sys.meta_path Zill L TRHZATY
F9. MAT, A T4 TOAFMER ARy Fr =Y OH R— MEIFEEINTVET (PEP 420 228) .

*1 types.ModuleType S L T X\,
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5.1 importlib

importlib EY 2 =4 Y HR— MEME L DED § 27D 0FEF72 API Z#2#t L £ 3,213 importlib.
import_module() k. A4 ¥ KR— MEEZEITT 272DDHAAAD __import__() kDb ¥ N THLE
ENd API 2L EF, KDFEFMARZ X importlib 24 75 VD FF a2 XY 2SR L T X W,

52 Nvir—

Python IZIFEY 2 — A 7Y =7 PO 1 MEHL 2R, Python . C. ZALAND S DD THEE
ENTVEIEFRELRL, TRTOEY 2 — I Z ORI D £3, Y 2 — L OMEMLZBINT. %EikEE
IS 272012, Python & Ny T —2 L WHRBEERH D 5,

Ry =@ 7 7ANTATLADT 4L ), FEYa—LETA4 LI MIZHE T 7 ANV eEIXBILNT
EFTH, R F—IREV a2 WET 7 A NVT AT LD LEENZDHEIIRNDOT, ZOKREEED I
ZTFW> TREWITERA, TOXEOHNDZDIZ, T4 L7 M) T 740 WS ERZHKREZMES Z i
LET, 774V RTLADT4ALZ FPVDXIZ, Ny r—Y03EMEZHL. BFEDEY 2 -1 T
B, IR Fr =B HHET,

FTRTONRY T —VWEET 2= LTI, TRTOEI 2a— B vr—ILIFRLAEVWI 2 LICEHDTE
KOWEETT, b LMD EWG 2T 2L, N Fr—JFHR R REEOES 2 — L ThHILEAE
T, FHZ, __path__ BUHEROEEDEY a—ME v r—Y L RRIhET,

FTRTDEY 2 —VdLHTEFD 5, Python DM 72 ADFEL RIS, 7%y & —Y D4R
By r—I% Ry bt ETRUIGNE T, Lo T, email EWVWIEFID Ny F =, FOAREL
email.mime EWVWIHFDH TRy =Y, THIRZNUTEENS email .mime.text £ F I HAFDEY 2 —
NEBEZBIEPTEET,

521 BEONYT—2

Python Tid, BEO/NY T —2 ¥ GEIEZERANYT—2 O 2 EO Ay r =Y PERINTVET, &
WDy r— 213 Python 3.2 LRI 5 FET 2572 8y =2 TF, BBRZERE DSy 7 — 21
__init__.py 77 ANEBLT AL PV E LTEEINET, BED Sy =YW A4 Vi R—-FENiL &,
2O __init__.py 7 7 A ADEERINICETEIN, ZRTEELTWEA 7V 27 M8y & —IHHITZEMIC
HHrHENCHEBENE T, __init__.py 7 7 A WE. OEY 2 —nicFE I} % Python 2— FFLH D%
LGN TE, EV2—APA U R— FENE =2 Python 13EY 2 —MIZEMEZBIMLEZD LET,

Bz UTDXS5K87 7 AN AT ABEK. 3 20% 7%y =Y %KD EAiD parent Xy 7 —I%
EELET:

parent/
__init__.py
one/
__init__.py
two/
__init__.py

(RDR=V ki)
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(FiDR— 25 D %)
three/
__init__.py

parent.one % A ¥ R— 32 L BEEMIC parent/__init__.py ¥ parent/one/__init__.py MHEAT
INFET, ZDRIT parent.two b L { I parent.three %4 ¥ K— b T3 ¥, ZAZN parent/two/
__init__.py % parent/three/__init__.py D’FEITEh T,

5.2.2 ARZERNYT—

BRI =D A T R—2 3 Y 2FBEDLDIDT, ZRZFNDR—a v E I Ty r—IV %8
Ry r—DWRMELET, B—va B I 7 ANV RT LD LA2DEFICHZ I dHDET, R—av
W, zip 77 AVDHFRR Y hT—27 B, 2RO A VK — FRIZ Python 23E S ¥ 2 DB TR
522D FET, HETEEANAY T —DWE 7 7 AN AT LLEDA T 27 MITHIET 22 dHBL, 25
TRVWIEDDHDFT; ZASRFEROERDOLRWMAEEY 2 —LTT,

TR Ry 7 — D&, __path__ BHICEEDY 2 MIFEVWER A, ZDOH DIHED iterable A% fifi >
TWT, K= a YORRy =Y DRR (H LB ANy =2 D7D sys.path) BED - HE.
ZDNR9 T —=ITDORDA VK= bORIZ, FICHI TRy r =IO R—a VERKRLET,

HRIZER Ry 7 — 121X parent/__init__.py 7 7 A NMEBD FHA, TNE A0, BREZKRK—-aop
ZNENEMET 2D parent 74 L7 P UDBA VR— MRROBBICRO22 22 dHDET, LizhoT
parent/one |XYIHINIZ parent/two DEEDICH 2 LIZRD FHA, ZOFA. TDORw r—=I P T8y
rF—=ID5H 1 254 R—bENzL Z, Python ¥FE LMD parent v r —I D7 DHRFTZEM <y
=% ERLET,

HETZERE Ry & — T OHERICOWTIE PEP 420 32 LT X0,

5.3 &%

MBEZIRD 5 72D121E, Python 34 Y R—FENBZ3ET 21 (b LIF v 5 —ITTH, Z 2T TOHRa
DHMIZBWTIEZZIWRENWTT) O T2EM HE20LBEE LET, ZOHARNI. import XD A RFIES
importlib.import_module() BLT __import__() BED T X -2 5B oh 3,

CDHHENIA Y R— FRBOM AL 7 = —XTfEibh, THIHI 2 foo.bar.baz DL SR Ky M TXY]
BN TEI 2= NAADRRZ 57D LET, ZOHE. Python &N foo . RIT foo.bar . %
L TH#IZ foo.bar.baz 4 Y R—FL LS LET, HHOWThHID A VK- MTKRELLEGEE.
ModuleNotFoundError 2SEH XN E T,
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5.3.1 EYa—-Ilxvyv>na

4 ¥ R— MRERETRINCANZ5F7E sys.modules T, 2Oy Y 7E HFHEDORREEL, ZNET
WA YER=PENTTRTODET 2—-1DF v v aZBM L ET, RDT foo.bar.baz 231 ¥ R— FFKA
DA, sys.modules tF foo . foo.bar ., foo.bar.baz DY M) —%2EAFET, TNENDF—EZD
B L THIET2EY2a— Lt 7V 2 VBT T,

4 YR=FTIFEY 2 —V£I& sys.modules 2SI N, FELIGEEK, XWIET 2N L Y R—-bEh3
REEI2a—LThHD, ZOUNBIZETLE T, L LMED None 72 - 72355, ModuleNotFoundError A3i%
HEINE T, BV 2 — VBB RMND» SR o 728551, Python I$EY 2 —LOMEREHRITE T,

sys.modules [3FH XIAAARET T, ¥F—DHIFRIIMIET 2EY 2 — L ZHEL RV (ROES 2 —HZ
DEY 2= AANDZREHR > TWVD) 2d LOAFTEAD, HESNLEY 2 - LDFry¥adhzr b
Y — B L, FRHBRICA Y R— b ENL E Python KZDEI 2 — L ERDTHRREEESZ Z LI
D FEF, ¥—% None WICHIMIIF 2L TEXEITH, RCZDEY 2 —ADAf VyR—-—FENDLERZ
ModuleNotFoundError £ > TCLEXWVWE T,

TR ZAEYa—F TV 27 PADOBBEREL TEWT, sys.modules IZF v v ¥ ad Ny b —%
NI L, ZORELLEEY 2=V ZHAVKR—bLELELTH, 2D00EY 24T T =7 MIFLTTIE
BV Z2IERELTLEI N, ZALIEIHRIVIZ, importlib.reload() X AL £V a— A TP =7 b
ZHAMAL, €Y a2—10a— FEHETTL I THRICEY 2 - VONEZ BT 27210 TF,

532 77 —cO—4—

sys.modules WHREIN/EY 2 =B REOD O LD - 75E X, Python DA ¥ FR— b 71 b aLpiEsH)
Xh, EV2a—AEHDOFR—FLES, 2oFu ranii 2 oolENkr 722 b, TJrA V48— ¢
O—4— 256D ET, 774 VX —DEFEF, HoTVRHEIEEMH > TIRESNZEY 2 —LERDOTS
NELEIDHMTEIE T, MDA VX =T 2 —RAERELTNWEL TV NI A VR—2— LI
BENET - A VER—X—3ERINZED 2 —LPBu—RTELZ ooz &, HoEHEZRLE T,

Python QAT 74V DT 74 V=2 AV R=—Z =P DO0rHDET, 1 DHD D DIFHAAALE
Ta— DRI EHA->TWT, 2 OHDD DR ENIEY 2 —b (R freeze Y — L TUB S M7z
EYVa2a—DIL, IRITTIIVIFAQ ® TS5 L5 Python RZ VT IPBLARXRY R7R YN, F V%
fERE 32?7 OHEHEESR) ORDTAZH>TVWET, 3 D2HODDE 1 VY R—FNXZX HEY 2 —JL
ERELET, AIVR—FNZRIET7 7 AN AT LADNRRAR zip 7 7 A VDMEEZRTVAITY, ZOY R
NI, URL THRETE 230D L5k, MBERTILDTERTEDY Y —ROMBICETIRT S 2 &
bTEFET,

A4 ¥R — MERIZILRATREZR DT, Y 2 — VRROH & R a— T2 HIRT 272 DITH LW I 74 Y X —%
MIMA2 N TEXT,

774V E—3ERICEEY 2120 - FLEVA, HHESNLET 2 - RO GE, 774>
& —1% module spec (EY 2 —MERE), TRDBEY 2 -1 DA ¥ R— EHEDERE H Sz D%
BLEF, EYV2—10DB— 2L YR— MBI ZAZRAL £,

ROETIE. 4 Y R— MEEZIRT 2700 LW I 74 VX —r—X—DF L B EED, 774
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A—rag—X—D7a bagizoVWTEDHELLIEHLET,

N—Yar 3.4 TEH: Python DUEION—Y a > TlE, 774 VX —i3EE O—4— 2BELTWE L%
M, BEEe—X—% 80 Y2 - HREZERLET, v —X =134 VR—- M ELEDRTHE T,
AR £ L7,

533 1VR—=+Tvo

4 VAR — MERBBIGRATRE R XS KRGS T0E T, 20T e k2 AR A1 VR—bT VT T, £
A=t 79 2103 2BHEDYET: XETvI & A VR—FNIXTvY TT,

ART 9 7FA Y R— MUEDOEKA]. sys.modules ¥+ v ¥ 2 DMRLIAND A >R — MUE X D FHIHES H
EhEFd, ZHUTED, sys.path ODMUESPLHFEENZEY 2 —VPHARABLDEY 2 — L TERDH, XX
7y TLEERETLZIENTEERT, XX 7y 73T THHT 5 X512, sys.meta_path IZH LW 7 A4
VR—ATT 2 P REBMTEIETHERINET,

4 YR=F R 7 v 7%, sys.path (b L {1 package.__path__) DMUMD —fE LT, MIGT 2 S RE
FEWO/S L ZATHOHEEINZE T, 4 VY KR— b2 7 v 27T CHEHT 5 & 512, H LWIEH LATHE
A7 Y27 b% sys.path_hooks BT 2 Z L TEHINET,

5.3.4 XHZNX

FEESNZEY 2 — ) sys.modules IZHOD SR o7 . Python IZRITRAXRR « 77 4 VX — -
ATV 27 PHENENT VS sys.meta_path ZMRLET, IEESNED 2 — 2| LB TESH
ESDEMRB1DIT, BT 74 Y X—HWEDEZITVE T, XXARZ - 774 Y X—123, #Hle 4>
A=t R (F7>avD) X—=7 v bEZ2—1D 3 DO5| %S find_spec() EWVWIARD R Y v
FAELEINTORIFIUINTERA, XXRR - T 74 VY X—TE, HEESNET 2-NZ2RZ 2P S
DEHET %720 DEEHIIMER D b D% - THVWEE Ao

meta path finder PHEEENZEY 2 =L DR HZH o TWBHEIE. 774 Y Xidspec A7V =27 %2
BUET, BEEINLEY 2 - BRI R WVIGAIL None IR L £73, sys.meta_path 1ZX13 2D spec
PREFTICV R FDOREBIZEFELTL E - 7258 1X, ModuleNotFoundError XM L5, ZofioxEHx
NBIMNIZOF IS LtIicisESh, 4 Y FR— MLUEZRER T8 %7,

AR« 774X =D find_spec() XV v FiZ 2 2F7E 3 205 BE=ELTHEIHLES, 1 oH
DFIEIZA YR—=F ENBZEY 2 — NV OEREHMHL T, HlZIL foo.bar.baz R TF, 2 DHOGIHIIE
Va—LOMBTHLNZRATT, MEMOEY 2 -1 TiE 2 DHOFIHUI None ICLETH, ¥ 7%
Da—RY IRy =Y TIE 2 OHDEIBIIE Ay 5y =YD __path__ BYHEOMETT, Y4 __path__
BT 72 A TE R - 1285E1E, ModuleNotFoundError 25EHENE T, 3 DHDFIHIX, HrTr—
RENBER=T o P RIBFEDED 22—V A TP P bTT, A VK= b RATHFY - RO &R —
FyorEYa—nNEEy FLET,

A ZNRRE, 1 HDA VR — FEORTHEBIEEES NS ARELH D $3, fIZIE BFRT2EY 2 —AdY
NDBELFry v aZhTWRVE LTzE ZIT foo.bar.baz 4 Y R—+T 2L, ROEEXRXRZ - 77
A4 V& — (mpf) 1M LT mpf.find_spec("foo", None, None) ZM-UH LT, Hm D4 ¥ FR— MLHE%Z
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TWET, foo 4 Y R— b EN/2RIZ, mpf.find_spec("foo.bar", foo.__path__, None) ZFEUH
LTV 2 [HEHD XX ARZDEBENTTHI. foo.bar 5L Y RKR—+ENFF, foo.bar DA ¥ R—+ FTIT
bizo, REDOERET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) ZFUH L T\ &
i‘j—o

HEXENRR + 774V E—3BR VDA VER—FPDAYR—FLTVET, INHDAL VY R—KX—I, 2D
HoD5IHIZ None MIAND D DEX NI &, HIZ None ZIRL 7,

Python D77 4L+ @ sys.meta_path 1 3 DDA T 74 VX —=%FoTVE T, fAAAET 2 —1D
A YR=POHEEH > TVE DD, BHESNZEY 2 —1DA VR= bOHEEH > TVE DD, 1 VK—
FNZ DPOEDEI 2=V DA VR=bDFEEH>TVEHD (DFED WAR=Z « TrAVE—) hdD
9,

N—Y a¥ 3.4 TEH: The find_spec() method of meta path finders replaced find_module(), which
is now deprecated. While it will continue to work without change, the import machinery will try it only

if the finder does not implement find_spec().
N— 3 ¥ 3.10 TEH: Use of find_module() by the import system now raises ImportWarning.

N—Y a ¥ 3.12 TEH: find_module() has been removed. Use find_spec() instead.

54 O—F

EY 2 =MD ERODoTGA. 4 VAR MBI EY 2 -1k u—- RTARICZEN (BXUZNICEEN
Za—X—) BHEVET, ZHUI A VER—bOBR—FHEITRIZZDAMTT

module = None

if spec.loader is not None and hasattr(spec.loader, 'create_module'):
# It i1s assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module(spec)

if module is None:
module = ModuleType (spec.name)

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

if spec.loader is Nonme:
# unsupported
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package
sys.modules [spec.name] = module
elif not hasattr(spec.loader, 'exec_module'):
module = spec.loader.load_module(spec.name)
else:
sys.modules [spec.name] = module
try:
spec.loader.exec_module (module)
except BaseException:
try:
(RDR— 12k <)
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(FiDR— 25 D %)
del sys.modules[spec.name]
except KeyError:
pass
raise

return sys.modules[spec.name]

DUT OFHICIER L T &

+ sys.modules DFICH A GNTAHTZFHOMBEDEY 2 — N AT 27 M HH 5725, import 1ZFEIC
ZTRZEERLTVWSETL & 9o

o EVa—VE B—X—DEYa2—)La— FEETTIHC sys.modules WKHFMELTVWET, £
Ya—la— S (EENERIIHEENC) BoEEZ A VR— T 2[R H 5 DT, ZHUFEE
T; £Y 2—)V% sys.modules [ZEMT 22T, BEDFr—XATIIEROFHFES, £ L THRED
= ZTIIERE O — FA, A o ThilkEh g,

o O— FMEIZKRMLZGE, ZORKLEEY 2—0IiE - ZL T, ZOEY 2—LEITH - sys.
modules 2> 5D RN E T, sys.modules F ¥ v ¥ 2 IZBCEFNTVWLITRTOEY 2 —L L,
BIEFHE LTr—=FRIZBEHILEITRTOEY 2 —ME, HiZFy v 2t 3hEd, Zhudve—F
LIEHHBIT, Ve— FOEAIREMLZEY 2 —1d sys.modules IZHERINE T,

o BODEIIIY THEHHNEINEESIC, EV2—ABEONTHRLETINSETOMICA v FE— M
HBlEA R = EEDOEY 2 —VEMEREL £ 7 (LFEHEEa— MO ”_init_module_attrs”),

o BV a2 NFEITIZEY 2 —LOLRITHIHEINLZ 0 — FOEELRRME T, EITIde—&—1258
KEEEN, o—F =32 LXDX5IHBRETINERET I EICRD X T,

o O— FOMIIEMENT exec_module() ICHEINESY 2 —E, 4 Y R—1TDEDDITREREINS D
DEIFELZND LNEFHEA

N—=Vay 34 TEHE: 4 VR- RT3 —X—DFEMWRELZIEMEE L, N SIILENE
importlib.abc.Loader.load_module() XY v FIZXoTHEITEINE L,

5.4.1 O—4—

EVa—n—K—lF 0 FOHEELZKETH SEY 2 —VEITHKREZRBL £3. 4 2K — MR, 5
TLEIETBEY 2a— A7V =27 2B —058 & LT importlib.abc.Loader.exec_module() X
Yy REMFHLE T, importlib.abc.Loader.exec_module() 25 RINATEOMEIZBHRINE T,

0 —Z =T o2 L TR TR 8 A:

o EVa2—H (HAAAEY 2 —VRLEHNCHAA TN BHIRES 2 — L Tid7% { T) Python €Y 2 —
N oGE, =X —IFEY 2 -1 D7 a— NVAHTZE/M (module. __dict__) T. £V a2—10D
a— FZFTIRETT,

*2 importlib I, EHHEEZEHEGS Z 2 IGHIITWET, 20RbHIC, BV 2— A EHFHNT sys.modules 1 HEY 2 —
ﬂ/ﬂ‘7/17 FeBET, 25352 X@Fﬁ%ﬁ’]@xf]%ii AV R— T\éﬂﬁ%/;——ﬂ/ﬁ) sys modules klﬂéﬁ THEZEZ

= -
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e exec_module() DOFEUH LHIZ ImportError AN DHIASEHR I, BEINTERLELTDH, £
Ya—l%ku— FTERWVEAIE ImportError AT NETT,

ZLOHBE. 774V X -0 —X—@EFAILCA T 27 P THOVERA; 20 X5 RGEETIE find_spec()
XYy FIFHIC self ((RIF: 7Y =27 VEE) ZIRTZI T,

EYa2—B—X—{I, create_module() XV v FEZEEFTLHZTa—NZEY 2 —-LFTIz7 + %
ET 2 e 2 BIRTEE T, COXY v FiE, EY 2 — M EEZSIEICH - T, v— FHIZESHLWE
Ja—A TVl FEIRLET, create_module() WEEI 2 — ATV =l MIEMERET ILEEDH
DEBA, DLIDXY v K23 None ZIRTRSH, A Y FA— MEBIIHLVWEY 2 -V ZHETERL 5,

Added in version 3.4: @ —&X —® create_module() XYV v K,

N—Ya 3.4 TEHE: load_module() XYV v Fif exec_module() IZX-» TEEMI SN, £V K— M
W0 — ROTRTOERWLRUHEZS | EZTF Lz,

BfFon—&X—rOHEHEMED =D, Lo —X—IZ load_module() XY v FREFEHEL, »oR—&X—»n
exec_module() ZHEEL TWWARITIUE, 4 >V R— I T — & —D load module() XY v REfVWET,
L2 L. load_module() & deprecated THH., m—KX—dfkbH D IZ exec_module() ZHETRETT,

load_module() XY v Fi&, B a2 — I 2FTT 2 WMATERTHHINZIXRTOER N e —F
KREZ EM L 2R D 8 A, RUHIRSEAZXNE T, UTIXEMOIRMETS:

o sys.modules CHEZABLNLHAFMDEY 2 —AHFELTVWEHE. B —X—3ZDOHMFOET 2L
PREDRFIUIOITER A, (£5 L7RWVE importlib.reload() XIEL K ED7RWTL & 5, ) HEE
SN/EY 2— V8 sys.modules WCIFELBRWGE, B—X—3HLWVWEY 2 — LA TP =7 F2AE
L. sys.modules IZEM LR FIUINT ER A,

o HROFIFEZIFEME DO — REHIET 27D, B—K—=2EY 22—l a— FEEITTBR1ICE
¥ 2 —UJ sys.modules IZFFTE LR ITFAUIIR D TR/ A (must).

o U — NUHIZKKLUIZHE, B —X =% sys.modules IZBML7ZEY 2 —LE2ED R THIEW
GERAD, ZRUER - RICERLEEY 20 OH &, ZOEY 2 —A0 08— X —HEBIHARNIC
0— FEINGERRD. BRALZTIRD $H A,

N—3a v 3.5 TEH: exec_module() DEEINTWVWT create_module() BEBINTWVWARWEE
DeprecationWarning XM I 2 KD DFE L7

N— a3y 3.6 TEHE: exec_module() BDEHREXNTWVWT create_module() NEZRXIN TR WES
ImportError 2SEM &N 5 X 51Tk bk L7,

N— 2 3.10 TEH: load_module() Z{HfH3 % & ImportWarning 23FEAEL £9,
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542 HJ7EDa-)

PTEY 2120 —-FFT25DREDEIBRAH=X2L (FlZ1E. importlib API . import ¥ 713
import-from A7 —hFX ¥ b, FREENL ML VEKD __import__) BEONIBETDH. XM VT4 v
3B TEY 2a—NF TV VEBEY 2 - VOARIEMICEEL $3, flZIE. LSy — span 23
P TEY 2 —) foo Fo TWHE, spam.foo &4 ¥R — b LRI spam I3MEDY 7Y 2 — /M HHE
SNTEYE foo ZRBET, UTOT 4 L7 FPUMEZFR o TWHELEL & 5

spam/
__init__.py
foo.py

Z LT spam/__init__.py ZUTD XS HRoTVEELET:

[from .foo import Foo

ZOrE, DITEETTZZ21C&D spam Y 2 —LDHIZ foo & Foo WICHME XML EINE T

>>> import spam

>>> spam.foo

<module 'spam.foo' from '/tmp/imports/spam/foo.py'>
>>> spam.Foo

<class 'spam.foo.Foo'>

Python DENBLAZHAIRBL—AD25FT 22 ZHREEZ2D LAFTEAD, THEEBREA VKR—F
VAT LADEARNBREET T, FEIRZRTAREZRLBZVDIE (LEEDOA Y R—- 1+ DHEIZRET) sys.
modules['spam'] & sys.modules['spam.foo'] BEIET 25E. BEDHIEFD foo B LTHELR
FHUIZRSRNEWNS ZE T,

5.4.3 €2 a— L%

4 VAR — MEME. 4 2 R— PO (Frce— PO 12 4 DEY 2 — IO WTO S kX R Fle )
WET, [BWRDIZFLALIEIRTOEY 2 — LV THETT, TV 2 —NMIHOHMNEZ., 204 Y R— FEED
BHREEY 2 — VOB TH ST 222 TT,

A VER=—POBICEY 2= IEEFS ik, A1 VR— b RT3V R—F Y ME, FIZEEY 2 —UE
BEERT 27 74 VX -2 T2 FT T2 0 — X —DOBCTIREZINET 2 2 2AHEICLE T, RODEER
DI, ZRCE 5 TA Y R— MDD 0 — FOERWRIEELZFITTEL X5 ICRI VWS 22 TY, Zhi
HLT, EY2a— AL TR - Z0EEEH>TVWE L,

EV 2 URE, BV 2 ATV 27 bD __spec__ B LTI NE T, Y 2 —ULEHONED
FEHIC DWW TIX ModuleSpec B L TL 72X W,

Added in version 3.4.
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544 4 R—FEEDES 2 —-ILEMK

4 VE—MEEIZD — PO, EY 2 —LOHBICESWT, B—X—PEY 2 —ADETTIRNUTORE
HEEEAAZT,

It is strongly recommended that you rely on __spec__ and its attributes instead of any of the other

individual attributes listed below.

__hame__

__name__ BHREEY 2 —LOZEEBMBICREINZINEIRD TXA, TOLFEMAL TS >~
H— N RFLATEY 2 — N2 —EIZHINLE T,

__loader__

__loader__ BHIZEY 2 — v —FRICA Y R— MEERXFEHR LI —X—F 7V =27 MTEREST
RIUERD ERA, ZOBMEIEBEEINEHOBDTTN, o— X —[EGOBIEFED/-DICHWS
ZeatikEd, Ml u—X—EEOF—XOEIETY,

It is strongly recommended that you rely on __spec__ instead of this attribute.

N— a» 3.12 TZH: The value of __loader__ is expected to be the same as __spec__.loader.

The use of __loader__ is deprecated and slated for removal in Python 3.14.

__package__

spec_

The module’s __package__ attribute may be set. Its value must be a string, but it can be the
same value as its __name__. When the module is a package, its __package__ value should be set

to its __name__. When the module is not a package, __package__ should be set to the empty

string for top-level modules, or for submodules, to the parent package’s name. See PEP 366 for

further details.

ZDEMIE PEP 366 TERXINTWBE X IIT, XA VEY 2a—Ah5DRNZHENA v R—1+%
FTET 272912, __name__ DO OIHEHINE T,

It is strongly recommended that you rely on __spec__ instead of this attribute.

N—Ta v 3.6 TEHE: __package__ DfHDH __spec__.parent FIUEZEOZ  ZERXN B X
ST D E L,

N— a ¥ 3.10 TAH: ImportWarning is raised if import falls back to __package__ instead of

parent.

N—Y 3 ¥ 3.12 THHE: Raise DeprecationWarning instead of ImportWarning when falling back

to __package__.

__spec__ BHEEY 2 - - FRMHFHINZEY 2 -V ARy ZIZBESINRITIRD 8
Ao __spec__ HWUYNCERET S 42— ) ZREBHPIZMEELINZIED 2—)L b RRICHEA

EhFT, HIWMNE __main__ T, __spec__ & BEICK 2 TIE None IZRESNE T,

When __spec__.parent is not set, __package__ is used as a fallback.
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Added in version 3.4.

N—Y ar 3.6 TEH: __package__ WEFRINTWVARWVE X|Z __spec__.parent B 7 4 —/L vy
e LTbh2 X512 h kLT

__path__

EBY 2 —H (BEDEIEAFER) v r—YOHE, EYa—AA TV bD __path__ B
DRHESINZRBEDDHD T, fHIEA 71— bAJRETRIFIUIRD FEAD, __path__ IKEKELSRL
BEEFETHIHOERA, __path__ DETHEVWEE, 4 7L — MRIXFHZERLRTIUIRD &
¥ Ao __path__ D=7 47 ADFMIE T D@D TE,

Ry r—ITHRWEY 2—UE __path__ BEZF> T3V ITEEA,

__file__

__cached__

__file__ is optional (if set, value must be a string). It indicates the pathname of the file from
which the module was loaded (if loaded from a file), or the pathname of the shared library file
for extension modules loaded dynamically from a shared library. It might be missing for certain
types of modules, such as C modules that are statically linked into the interpreter, and the import
system may opt to leave it unset if it has no semantic meaning (e.g. a module loaded from a
database).

L __file 2HET A4S, __cached__ BHEDI—FDaryflEniz"—Yarorih
(BIZIE, AL bV RANENZT 74 L) ADRRACHETEE T, COBUERET 2 ICH>T
T ANPEET ZREEDD FHA; SR, BZay A LENT7 7 A VBFEST 200 Lk

W RLTWS 23 TT (PEP 3147 25),

__file  MREINTOVWARVWE %Z2% _ cached  ERETEBZZILICEFELTLEX WV, =L,
ZOTF VA EPRDERNTY, FEICIE, v —&—¥21& (__file__ ¥ __cached__ OHKTH
3) 77 A4AVR=—PRWETIZEI 2 - MEFEERHATE2DDTT, LdPoT, dLu—X—0Fyv
VaZNEEY a6 R—FRTBZ3—FTI7 7 AA5IEe—FLAawnwks, ZOZEHINRS > %
WEEYITL & 5,

It is strongly recommended that you rely on __spec__ instead of __cached__.

5.4.5 module.____path__

EFEELD, BV 22— __path__ BUELHIUL, FOEI 2 —Evr—IY kDT,

Ry r—3® __path__ BHIE. 2O TR0 r—IDA Y R-tHcflibhEd, 4 ¥ R— ME#EONEET
i, Z3Ud sys.path LIFELALHEL XD IHEEELE T, 2FED. A Y R— MHIEI 2 -V E2ETHFOV
AMERELET, LHAL, —MIVIC __path__ X sys.path & D bHlFIENTT,

__path__ ¥XFH|D iterable TRITFIUINF FRAD, ZETHHVER A, sys.path &R UHRAID < &7 —
Y@ __path__ WZHBAHIN, v Fr—ID __path__ ZEET DL XX (B TMHIHT %) sys.path_hooks
WERICANONE T,
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Ny —=I® __init__.py 77 AME, RNv T —=ID __path__ BUHERED LLWZEET LD D,
I PEP 420 DETO#EIZEM Sy 7 — 2 ORI R TTIRT L7z, PEP 420 OfHRUIC XD, 3135
HRTZER Sy =%, __path__ 2BET 23— FREUI%2ET __init__.py 7 7 A VELRMET 2 B
{BEDE LT A4 VR — MEE, Bl Y 7 —2I L BEIMNICEY)7: __path__ 2Ey PLET,

546 Ea2—I)LD repr

F7 4L b T, IRTDEY 2 —VEFIFREER repr 2o TWE T, AL IE. ZHAZTIZHHAL
FEHEOREABIHEELTED, B2 — AT TES 2 -4 TP D repr % & b HIRINIC
HlHT2Z e TEET,

b LEY 22— UPMERR (__spec__) ZFioTWwWhIE. 4 VK- MEMIZZZD S repr ZAERL LS5 L E
T bLENDVERBMT 20, FREFEEDPEFEELRITIIE A Y KR= PP AT LAEEY 2 -V TAFTHE
RHELWBEREMFS>TT 7 4L D repr ZHEL 3, 43 module.__name__, module.__file__,
module.__loader__ % (B D BRWHHRIZOWTIZT 7 4L MEZH o THIVRDS) repr ND A ST & LT
BoriRAET,

b TV A IEfERIRAITT:

o BV 2D __spec__ BUHEF o TV, THICE TN ERD repr ZAERT 272D ffbh %
J . "name”, "loader”, "origin”, "has_location” BIENSRI N £ 5,

o EVa2—)UZ __file  JEUDLDHZEEIZ. BT 2—LD repr D—EL LTHDbNRE T,

o EYa—)UIZ __file__ WEHRWAH __loader__ 23HDH. ZDJED None TIEHRWVWEHESHIZ, »n—X—D
repr AEY 2 —LD repr D—Efy L THEDLIE T,

o FOTHRIFNI, BICEY 2—)LD __name__ % repr OFFTHNWE T,

N—Y 3 ¥ 3.12 TEHE: Use of module_repr (), having been deprecated since Python 3.4, was removed

in Python 3.12 and is no longer called during the resolution of a module’s repr.

547 ¥vvadhicN4 bd— FOEML

Before Python loads cached bytecode from a .pyc file, it checks whether the cache is up-to-date with the
source .py file. By default, Python does this by storing the source’s last-modified timestamp and size in
the cache file when writing it. At runtime, the import system then validates the cache file by checking

the stored metadata in the cache file against the source’s metadata.

Python also supports "hash-based” cache files, which store a hash of the source file’'s contents rather
than its metadata. There are two variants of hash-based .pyc files: checked and unchecked. For checked
hash-based .pyc files, Python validates the cache file by hashing the source file and comparing the
resulting hash with the hash in the cache file. If a checked hash-based cache file is found to be invalid,
Python regenerates it and writes a new checked hash-based cache file. For unchecked hash-based .pyc
files, Python simply assumes the cache file is valid if it exists. Hash-based .pyc files validation behavior

may be overridden with the --check-hash-based-pycs flag.
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N— 3 ¥ 3.7 TEH: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

55 NAR—=R « T4 —

LTl 7z@E D . Python IZIZWL DD T 7 4 L DX RNRR + 774 Y R—=Dib->TWVWET, Z2D5H
D 12F NAN—=Z « 7744 — (PathFinder) EFHIN, WAIZY ) DVRRMTHZ A VHR— RN
2 EBMRLET, TNLPADRRZY PV, B 2 —VEETEMERLTOET,

RNRANRN—=R « 774 X —BRIIMADPDA VR= P HFEEH->TWE2DIITEDD FHA, Z2DORDDIC,
farD 2Ly P REBEL., ZAPNICEEOHEO RZADHVEH o TVWBENRALY M) - 774 VX —
PR X T,

TIANVIDRRALY Y » 77 A= T77ANTRATALALEDEY 2 —NER/OF272DDFTXTD
T4 VARFELELTVE T, ZUd Python Y —RXa—F (.py 77 A ) . Python N4 Fa—F
(.pyc 7740) . HEZA4T77) (BIZIF .so 7740) REDKHZR T 7 ANEA THRILEL 3, 21
47 7VD zipimport EY 2 — M Ko THR—-PENBZHEE. TI7AV DALY - T7 4>
X=Z (FEEFATITVUND) TRTDT 7 ANEA TD zip 77 A2 60B— RHFPVET,

NRAZYMVIE T 7 AN RT LA EOBFCBEEINZNEIEZHD THA, URL T —EAR—ZATTY)VRZ
DM FFNTIEETE LM ESRT 5 Z L AJEET T,

RAR=R + 774 YR =IZE 7y 70 baLzBMTs IR TE, UK > THREAIRER AT Y
MY OREEZIRL, PAXRARXTEHIENTEET, HlRE *y PV —2L0D URL Z %RV YL

LTHR—FLEWVWEA, web LEOEI 2 — B BO1F 572012 HTITP OWMD WG E2EE L7 v 72 E

ZeHTEET, 20 (MU LA 7Y =22 v TH2B) 7y 23, FTTRIHT 270 b arzedr— b

T2 NAIZVER) c T4 —%ERLET, 2O baMd web POSED 2 —1DR—X—%HUFT 5
DIfEbNE T,

ZEDOSHE: COHCHIOFHOMAT 7748 — LWIBEDN, AZNZ - T4 24— v NATV
) e D748 — LW HEBETKAINTHEDNTWE T, b 2D T 7 £ VX —IZIEHITUTED,
Plz7ararzdR—-—bL, A Y R=MUETHRU XS ITHEEEL 30, BIDICEZ > TW20%2.0I8D
TBLOEEETT, FHI. XX RR - 774 X =134 VK- MUEDFLHFE, sys.meta_path OFEED
B e JICEHEL £3,

ZFRLIIHBIC, RAZU MY T 7 A VB —EHBERTRAR=R « 774 VX —DEEFHMTH Y,
FPE sys.meta_path 25 8ANR—=R + 7 7 4 Y X =DM D RpNIGE, RAZY MY « 774 VY X—DFE
HIIMBETINZVWTL & D,
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55.1 XXI2V kD « T 24—

INAR=R « TypA2H— 1T&, XFH INZAT > b TIREZXNEEH® Python £ 2 — /L% Python
Ry r—=I%H21F, e—FI23BENHDET, FLALDNRTY MV ET7 7 AV AT 4 LOEF%ETE
FELTVWETD, ZZIHIBEIN2BEEIH D ¥ A,

RARRRA « T 74V R=2 LT, WAR—=R « T74A VA — [IIENCHHEFH L7z find_spec() 71 k 2 /L35
EXNTOETH, ZHUINMATAYR—ENRNZA 2E5EY2a—LERDOF, B—RTB3HEEHIRAZTAL X
TE5DH22 7y 7 REHLTOET,

INAN—Z « T74 >4 — 13 sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DDZ
BEHNET, THWRvr—I 47227 b __path__ BHEDBMHVET, ZhdickoT, 4 Y FA—-ML
HEAZAZIA XT3 EM RSN E T,

sys.path contains a list of strings providing search locations for modules and packages. It is initialized
from the PYTHONPATH environment variable and various other installation- and implementation-specific
defaults. Entries in sys.path can name directories on the file system, zip files, and potentially other
"locations” (see the site module) that should be searched for modules, such as URLs, or database

queries. Only strings should be present on sys.path; all other data types are ignored.

INANR=Z « T7A VA= 1Z XENA - T7A2H— 2DT, A4 ¥R— MEMEE AICHRSL 72 SAR—
R+ T 74 YR—=D find_spec() XYV v FEMIHT I T A VR—FINZ OMBREHDE T, path 515
23 find_spec() WKE XN/ &k, ZHEEET 3 ALFHIDO Y R b - B Z DRy 5 — Y DOHT
A YER=PLTWVWE Ry T —ID __path__ B D 3, path 51805 None 720 72856, £hUdE LA
DAYR=PTHBZZRLTWVWT, sys.path 2D E T,

The path based finder iterates over every entry in the search path, and for each of these, looks for an
appropriate path entry finder (PathEntryFinder) for the path entry. Because this can be an expensive
operation (e.g. there may be stat() call overheads for this search), the path based finder maintains a
cache mapping path entries to path entry finders. This cache is maintained in sys.path_importer_cache
(despite the name, this cache actually stores finder objects rather than being limited to importer objects).
In this way, the expensive search for a particular path entry location’s path entry finder need only be
done once. User code is free to remove cache entries from sys.path_importer_cache forcing the path

based finder to perform the path entry search again.

path entry 2% v v & 2 OHIZHED - 72855, path based finder 1% sys.path_hooks DFH DML L ATHE
AT ER2TUDET, ZOVRMDZENZND path entry 7w W&, KT 3 path entry £\
SIE1 oRE L THERHEINE T, 2O LAJFEA 7Y = 7 M path entry 2R % path entry finder
ZiR§ ., ImportError XM L ¥ F, ImportError &, 7 v 7% path entry D7=DD path entry finder
ZEREIRVZ R 5 72912 path based finder 23V E T, ZOFIFMNIMIE X T, import path %l -
TWLEDS BT ONE T, 7y 7358 e LTXFANE @A A 7Y =7 b 2BIRFL £, N4 M
ATV b a—F 4 Y7y 7fEEhTOT (FlZE, 77 ANV AT LDy A—T 4 VT
D UTF-8 R 2R ETT) . 7y 7251 %& T a— FTERD» 57553 InportError ZAH TR E
T,

sys.path_hooks Zill 2 LHHA WZAIZV R « T7A 08— 2RI FTITKDoLBHE. NAR—Z -
774 Y& —0D find_spec() XV v K&, sys.path_importer_cache IZ (ZDNALY FYIZKTE7 7
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AVE=DEELRBRNI L ZRT2®DIZ) None ZIRTFEL, XAF/NR « T7A VA — FEY 2—NADBERODPS
BpolzZ t BIEZ 57-®IC None BIRL £7,

sys.path_hooks kD NZAIVrUT vy HMIHLAGEA 7Y =27 FORDEOWTALD NAT Yk
) e T4 — THoT HBE. BTHTL3EY 2 - EHET D07 v bardfibh, ZhrE
Ya—nu—FTikdiclibhsd,

(ZEDOXFINC L oTRENDG) BEDT 4 L7 M VUL, sys.path DD > bV 2I1ZZD R 2 5ETAR
HEhEd, ¥3. BHIEOT 4 L7 PUDBEELRW I AL 7238, sys.path_importer_cache 12
FABEMENTEA, KT, BEDT 4+ L7 P VISR BHIEZHLDES 2 — 1Dy 27 v FTHEHT7:
BRI ET, 3FHIC. sys.path_importer_cache Zffi4fl. importlib.machinery.PathFinder.
find_spec() PR FTSRIE, EBEDT 4 LI MY THo TEDOXFHITIEH Y FH A,

55.2 XAV kY - T4 —-7ORIL

EYa— et EIN sy r— DA YKR= b 2B KR=-FFT B0, BIUARTZEB ANy F = DR—
Tarvi L TIMTE0IC, SRV Y - 774 X —IF find_spec) XV v FEEELRITIDT
¥ A

find_spec() X 2 DDFIHEMD £, A VA=PLELS L LTVEEY 2 - LOREEMHK L. (X TP a
YD) WMREY 2=V TT, find_spec() FEY 2 —MIHIET 35221 #HL (populated) X7z k%R
LET, ZORIE (1 20BIAZERNT) HIZ "oader” £ v M 2Hfo TWVWE T,

To indicate to the import machinery that the spec represents a namespace portion, the path entry finder

sets submodule_search_locations to a list containing the portion.

N—=Y 3y 3.4 TZHE: find_spec() replaced find_loader () and find_module(), both of which are

now deprecated, but will be used if find_spec() is not defined.

HOWARRAZY MY - 774 YR —DHIZIE, find_spec() DD HIZZNS 2 DD deperecated 72 XY v K
DOILEDVTNDZELELTVEDDLRDHEH0d LNETA, THHEDRXY vy FIIBRFEBMEDLDITEEE
RBENTVWET, LrL. NAZY MY - 7574 Y& —IT find_spec() BELEXATHIE, Hw XY v ¥
FEHINE T,

find_loader() takes one argument, the fully qualified name of the module being imported.
find_loader () returns a 2-tuple where the first item is the loader and the second item is a names-

pace portion.

D A4 > R— MO FRITH T 2B HEED DT, ZLDRRAZY MY - 774 VX —F, XZNRZ -
T2 A VR —HBIRE— T30 LR UEHNA find_module() XY v FHHR—FLTVWET, LaL, S
ALY MY+ 774X =0 find_module() XY v Fid, LT path 5IETIEFIHEINERA (ZDX
Yy RiE SR Ty 7 DBRAIOFFOH Lo H#E YR S R ERZ LS 2EEP IS T0ET),

NRRAZY MY = 774X =D find_module() XYV v K& deprecated TF, R¥ERS, ZDHIETII R
IV MY - T 7 A R =PHEER Ny T —=IIN L TR=a YRS 2 22BN TERVASLTT, B L
find_loader() ¥ find module() DWHFB ALY FY « 774 YR —IHFELEZSH, A Y R— P RT
L3 HIC find_module() £ D % find_loader() ZMEEL THUHL £,
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N— a ¥ 3.10 TEHE: Calls to find_module() and find_loader() by the import system will raise

ImportWarning.

N—=Y a2y 3.12 TZH: find_module() and find_loader () have been removed.

5.6 FEDAVR— b RATLEEETHTRZD

AVR=I AT L RREEEMRZ 27-DDORBEENED D 5 HlAlE, sys.meta_path DF 7 4L P DN
BRHIFRL, BEHZARRZLDRARNRAT v 7 THEERZ2HDTT,

% L. import XOEWESLZ I EZEEL, £ VY R— b RAT AT 7R T5MD APL IIFHERZ 5 27T
TR, HAIAABD __dimport__ () BAREE XX 2720 TTHH T, ZOFEEK, % 1 DODFEY 2—
JVINZZUFT import XOBIEXZEE T 2DICHHAVWLRET,

(DA Y R—= b RAT A2EREEFEILET 2D TIERL) TTRAZARRIZNVWDE 7 v I D6HEEY 2—1DA
VR — N EERIICE < 72 ®12id. find_spec() 55 None ZiRFTb DIz, [E#E ModuleNotFoundError
T 2720 THAITT, None ZIRTDIEX X ARADEBEZFIFIEZNETHD I BEKRLET T, HIs
ZREMT 2T QWERRITBUID £9,

5.7 Package Relative Imports

Relative imports use leading dots. A single leading dot indicates a relative import, starting with the
current package. Two or more leading dots indicate a relative import to the parent(s) of the current

package, one level per dot after the first. For example, given the following package layout:

package/
__init__.py

subpackagel/
__init__.py
moduleX.py
moduleY.py

subpackage2/
__init__.py

moduleZ.py
moduleA.py

In either subpackagel/moduleX.py or subpackagel/__init__.py, the following are valid relative im-

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY
from ..subpackage2.moduleZ import eggs

from ..moduleA import foo
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Absolute imports may use either the import <> or from <> import <> syntax, but relative imports

may only use the second form; the reason for this is that:

[import XXX.YYY.ZZZ

should expose XXX.YYY.ZZZ as a usable expression, but .moduleY is not a valid expression.

5.8 main ICX g BB ERE

__main__ €Y 2 —liE, Python DA ¥ HR— b A7 LICBE T 255577 — A TF, DIFFTF TERIh
TW2 L5112, __main__ EY 2—/liF sys X builtins BRELAMIIA VX TV R —RKX—+7 v I TH
BofiltxhE s, LaL, BiE 2 ODEY 2 — L riE-> T, __main__ EEEZEEL A YDEY 2—)L
CLTOEMEFRi - T0WERA, ZHUX, __main__ DHIHHLI N TFENA V2T 23RBS 2D
T ITREDMD A T a VITHKIFT BT,

5.8.1 __main__.___spec___

__main__ XD X5 WHIALEINEIMKIF L T, __main__.

_.__spec__ lZHEUNCREINDZ Z b HII
None 127252 bHH ET,

Python 2% -m * 7> a Y 2T TEITINLEEICIE, __spec__ W EWIETEEY 2 — L FRF v Fr—
DEY 2 —NVHARRICRESNE T, £/, 74127 MU zip 7740, E03MD sys.path =2 MY 25
TT20UEDO—H e LT __main__ EV 2 —1ha—- FINBI3HEICDH __spec__ BAEM (populate) T
£3,

FRLAND T — R T, __main__._

_spec__ l¥ None IZFREINE T, 2L, __main__ #4K (populate)

FT5DiIffbi/za— R34 VR— MAREREY 2 — LV EHE L TWRWHTT:
o XEFETB YT
e cATvav
o stdin 2 SEBXNHE
o VY=RT77ANRNAL A= F7 7405 EHEHINEE

BEOYy — A TR 28 AN 7 7 ANV ES 2 — L LTEHEAS VY E—-FTE~ ELTH __nain__.
__spec__ lXHIZ None I3 Z X ICHERELTLEE WV, L __main__ KBWTHMBREY 2a— N XA RXRT—
RPRERS -m AL v F oo TN,

__main__ 2’4 Y R—PABEREY 2 — L& —H L., __main__.__spec__ DZNXIELTHEEINTWV
rLThH, ZRATHIRE, D 2200FVa— L3 ARINZILITEFEBRLTLLEX W, &
¥, if __name__ == "__main__": Frx v 7 XXoTHRIAEXNZ 71y 7IE, __main__ HE1TZEM%ZE/RK

(populate) §27=DICEY 2 —ABEAIN BRI FETIN, BEDA Y R— MRIIZFEITINRWV, &
WS HFIGER L TWET,
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5.9 SE&K

Python OFIIDOEN ST 2, 4 VY R— MEMIEIEHR I LWREEZZRT I L, —fflrnwe IA508 FF a2
AV IEPNTE EDROED > TRWE T, BRID v 7 — PO 3R I e N TEET,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#kr 7k 29055850 PEP 420 T3,

PEP 420 introduced namespace packages for Python 3.3. PEP 420 also introduced the find_loader ()

protocol as an alternative to find_module ().

PEP 366 1%, XA VEY 2 — )L TORRNEBENA VK-t D72DIBEM U7z __package__ JBIEDEH%
LTWETS,

PEP 328 i&#ixf 4 >R — b, BRI A > R— b, BXU, H¥) __name__ TREL. %I PEP 366
» __package__ TEDMAREZTEALE L,

PEP 338 l3EYa—LB2AZ YT LTHEITTELZOMHEZEDTVET,

PEP 451 1%, YV 2 — A TV 27 NZBIBEY 2 — L EBOA Y R— MRED S 7 bEBIML T
WET, ¥z, X —DEHNLRETDIZLAEEZA Y R—- MEBICERDD I TVET, ZNHDEH
IED, 4 VR= P AT D0 D0D API 78 deprecate 2, /2774 VX —2 a0 —X—ZEH LWV
XYy FABMENE Ui,

1D
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SIX

X (EXPRESSION)

ZDETIE. Python ORTHBIT 54 DEEDOEKRICOWTHHR L 5,

RECEICEHTIER: 0L LFEOETONERE BNF (extended BNF) RKatik, FAMBHTHRAITIZZR .
SGHANE FLR T 2 72 DICHWHNTOWE T, & 2RI (0 2 REGTE) 23, UToER

name = othername

TR IR TWT, ZOWMRFE OEKRMT (semantics) 2R XA TVWRWVWIEA. name DR E & 2
DEHFHIIE othername ODEMTIF LR LI D £3,

6.1 EffiZ# (arithmetic conversion)
PUT o BfiHE 7 ORdm T, MBUES 3 HEoIcZfixh 3 e ErA TV S & &, HAABRRITHN T
AT ORBKIILT OMD ICEEL £9

o N DOFIBMPERBATHII, M7 3ERBENCEBm IR E T,

o ZNLSDHET, W OFIBAIFH/NUSET HAUI, M7 3FE I NRRNCE R E N E T

o ZNLHMNGER. WA DFIEIIBBTRIIUIR ST, EHOLEIDH D FE A,

REEDHBET (% HETFOLEFIEE LTOXTH) ik, X5IHoRAIEAINE T, IHRE. 2hHE
BOREBRD L2 FVWEEREL TORITIUILD THA,

6.2 7 kL. EFMER (atom)

atom (&, RO—BREARNLEETT, b-o& dHMAL atom &, AT E2EY 7740 TT, HENR. AL
i, FEBEFEINCHDbNIER (form) & /2. WX BT F 2B ENE T, atom OHSUILLTO X 5
272 h 73

atom n= identifier | literal | enclosure
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enclosure :=  parenth_form | list_display | dict_display | set_display

| generator_expression | yteld_atom

6.2.1 #ERIF (identifier. F7=I3%F (name))

7 b ADIFITIR o TV 230+ (identifier) 3% 0T (name) T, FAERICOWTIE #BIF (identifier) &
FUOF—T—F (keyword) iz, ZEUTF LRI ONWTIE BFIDITEERE (naming and binding) Hiz %
LT EE W,

ZHEIDRDH DA T 27 MITEBINTWEIEE, ARl atom ZEHEiT 2 ZD A7 =27 Mzl £5, 40
PHREX N TV WES, atom ZFHfiL & 5 &£ 3% & NameError fil#t2EH L £5,

TSAR=MBREFDIVT VDT 757 REBNCEPNHBINT T, 220 EO7 Y X—2a 7 00h%
D, REDB2OUED7 VX —2a7 TboTWRWHEDIX, FDIZTAD TS5AR—FEEAR & AKX
NFEF, FIAR=FRAGHNZ, a— FPERSINSFNCE D RVWERCEBREINE T, 2oLk - T,
75 ABDEHCT Y X =R a7 RHIUIREL., LHICT VX —2a7% 1 DML, HEiORHICHA S
T3, BlZIR. 7T A% Ham OHFOAIF __spam 1&. _Ham__spam ICEHINF §, ZHUIERBIF 23
ENTVEBMXDAY TFRAIDLIEBMILL TWE T, BRI NTLHTDIFEICRY (255 XF2#BZ5) %
B, EEC Lo TEATOU D FEDBTONE 2D LNFERA, VIAABT VR =227 DANLKIGE
BEHIIITONEE A

6.2.2 UF3ZJL

Python Ti&, XFHNRANAL IV T I, BABBIEY 77 V2 R— P LTVWET:

literal := stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 I NOFHIE. GRS (SUFAI. N A ML B EEVNIREL BRI 052 o BEE RO A
7Y b REZET. BENIERER (BER) V7 IR E, EIGEMEICR 2 HERH D £T.
LR UTIIL 2B TSN,

VT IV TEERRLET —ZBNTHELE T, ZOkD, AT DTAT YT 4T 434 TI =7
FOMEIEEHEETEDD F¥A. RLEZFHOEBOV 77V E2FELEG. (Eh6D) T4k Tar
Z LORICHBFIHKRD S DTHoTH, ZITRHRSTH) FALATY =7 P2IELTWE 0, £ok<FUH
EROBOA 7Y 27 MITHRD 5,
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6.2.3 HIEMAR (parenthesized form)

FudEIEA e ik, Y 2 P O— BT, IERTH - 725D TT:

parenth_form = "(" [starred_ezpression] ")"

AFEMTHDONZRDY X MiE, [HA2DORDBEHT2HDICRDET: VX IO BRLL ey —o2DHhr~<n
A2 TWIEEE, RIVZEDET; 25 TRVES. ROVZAMEHEERL TV E—0XXERDOEIZKD
%9,

HFESHEDIIFMD RT3, DR IAA TS 22 PR LET, XIVILEERERDOT, VFIALLRL
HADSEA SN ET (Thbb, ZOXIANFEHTHELAL L, ZABEFALF 7Y 2 MckaZEd
BB, RERWILbHDET),

X T MIMFEMTEREN 2 DTIERL, YR EoTHERENS Z 2 ICHEE L TL W, fishizzo x
FIT, ZOHAIFIIEMD BETY — AUFEMDOH 70 7 i H 5k LW (nothing)” 2z % & 5
WCLTLES S, XEBDLPVWEVWRDIDIZH-TLEWL, D2 TFIAPBHINZIZoTLEY
7,

6.24 VX b+, &5, HEODOXRT
VRN, BE. HEZHET 572912, Python 1& ” £IR (display)” & FEHIN 2 FHl e 228 L TV T,
RO_FHTONDD 5
o AT FONEZHIRINCHIZES
o WEREC (comprehension) LWHIN S, N— TR 7 4 V&2 IO AE DT ZHWFHERR

NERFLDOIED L ERIZRDED T

comprehension = assignment_expression comp_for

comp_for n= ["async"] "for" target_list "in" or_test [comp_iter]
comp_iter n= comp_for | comp_if

comp_if = "if" or_test [comp_iter]

NERLEFZITE—DOR, VTP D 1 {H D for Hi, X 5I1ZHWT 0 AU ED for Hid 2 if i
PHRDET, TOGE. 4D for Hi if Hix, ELHSEANES Lo TW R A M LT RY 7 AR
L. 2R FOBRNO T 0y ZIZE[ET 2 Z L ISR DOLHICDH 2 Nz fHili L 72 /iR0S, RAHNC T EH3
a7 FOEERITKEDET,

727 L. mBERDH B for HinA4 75 7LRERVT, W@ﬁ%dwﬁmm%xbéhkM%wx:~ff
EiTanFEzT, TOEHADBTT, ROV X FHNTRAZINLEIBIMID R a— 712 7 i s” 2
EHHEEA,

6.2. 7L, RFHNEZE (atom) 103



The Python Language Reference, 'J1)—2X 3.14.0a0

ROFEICH S for HinA 77 7R EAZEHHATVWS Za—TZ2D % kil h. BEEVR AN
FORA-TWZHIBe LTEINET, #IcHi{ for fiiz, mdLEWLDH S for HiDT7 4 VX —FMHEA T 7
TNREZEHEBATVEI A= TEFFETEEEA, VIO ZALEBRBEDATITIANHHEL
NBEITHKIFEL TV D5 LRV 5T, BIZIFRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

WKL HIWCHEY RO 2 > 7 HICk 2 DR RIAET 572912, yield X% yield from FUXMEET R At
FORa—-FTci3REEThTVET,

Python 3.6 22 5. async def BI¥{TId async for Hid® asynchronous iterator O RIAGWIRZF 2 DD
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHONITHI for Hid 2 IF async for
HITHREhTWVWE Z e, BIMOD for fid 5V async for HizFATWVWE I, £D I X await A%
FoTWBZeH20dLhERA, NEREILD async for Hid 2 \WIE await R Z DD IEFRPANE
KLz BATVSHE. U3 IERBARERE CMHEnE 3, EFRMIANTEREIE. ZhdBihsar—F v
BB OFETEHMEE20d LTLERA, PEP 530 32 LTI XV,

Added in version 3.6: IEFHAN TR EAN SN E L,
N—=Yay 3.8 TEHE: yield BXU yield from IZEEWRZANT ORI —F T3 F LT

N— 3 ¥ 3.11 TEH: Asynchronous comprehensions are now allowed inside comprehensions in asyn-

chronous functions. Outer comprehensions implicitly become asynchronous.

6.2.5 UX MR

VR PR, AREIITHDNKDORINT T, RINZZORINTH o THILENEEA:

list_display := "[" [starred_list | comprehension] "1"
play p

VAMERE FiLWIRMATY 227 b252%5F, VAFONAER, KDY R FH4EV R FNERKE
(list comprehension) THRESNE T, v TRUIGNLKD Y A M BGZ o0 Eid, 205 DKEHE
B SEANCIHCFHMEX AL, ZOIHICY A PAREEBEINE T, NERLHEGZ Nt 2id, NEKRELD
FROBERTY X M AR EINE T,

6.2.6 £5XRT

BERTEPEFEMNTRSN, F—Hl27 T 2300 e THEXRB KAl E 3!

set_display == "{" (starred_list | comprehension) "}"

LEFRRE, LV 2 — XAV REEF T2 252 %3, EHEONERER. ROMPFZNERTIC
Yo THREEINET, IU~vXKUDORDY R I BEZ SN i, ZOERITLED SEANIEICFHE X 1,
HEBEF T2 MIIMZABNET, NEERIMAGZ oML 23, NEELOBROBEETEEIER I
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S

ZEEEF Y TR TEEA, OV TINVEEOFHELMIL 7,

6.2.7 EHEXT

A dictionary display is a possibly empty series of dict items (key/value pairs) enclosed in curly braces:

dict_display = "{" [dict_item list | dict_comprehension] "3}"
dict_item_list BRES dict_item ("," dict_item)* [","]

dict_item = expression ":" ezpression | "*x" or_ezpr
dict_comprehension = expression ":" expression comp_for

HERTRE, FiknffEtr 7y =27 b2RLET,

If a comma-separated sequence of dict items is given, they are evaluated from left to right to define the
entries of the dictionary: each key object is used as a key into the dictionary to store the corresponding
value. This means that you can specify the same key multiple times in the dict item list, and the final

dictionary’s value for that key will be the last one given.

A double asterisk ** denotes dictionary unpacking. Its operand must be a mapping. Each mapping item
is added to the new dictionary. Later values replace values already set by earlier dict items and earlier

dictionary unpackings.
Added in version 3.5: EFEFRIRD 7 ¥y ZIIHRANC PEP 448 TIREXNFE LT,

REENCERRLIE. VR PRESONEEE C I RIVIC, @HEO Yor” ® Vif” HiOHIC, an T sh
72 2 DOAXBBET T, NEKILVEHT 5 &, RO F — L HDERD, (ESNTNEITH L WEFEICHA S
nxEg,

Restrictions on the types of the key values are listed earlier in section {ZZE DFEE. (To summarize, the
key type should be hashable, which excludes all mutable objects.) Clashes between duplicate keys are

not detected; the last value (textually rightmost in the display) stored for a given key value prevails.

N—Y gy 3.8 TEHE: Python 3.8 XDHIDOAN—Y a > Tld, HENERTLICBWT, ¥ — L HOFMIERE
FHRINTVWERATL ]z, CPython Tid, fEAF — X DIBICIHEINTWE L, N=Ta ¥ 3.8 5
¥ PEP 572 TIREINTWVWS X 5IT, F-MELDEICFHEENE T,

6.2. 7L, RFHNEZE (atom) 105


https://peps.python.org/pep-0448/
https://peps.python.org/pep-0572/

The Python Language Reference, 'J1)—2X 3.14.0a0

6.2.8 L —43

¥ x AL —&3 (generator expression) &&, AFEMZ L o7z 27 PP = 2L —XKFEIETT:

generator_expression = "(" expression comp_for ")"

TxAL—RREF BT 2 AL -2 AT 27 P EEZXET, TOMXINERL L IXEFR T T, A
MR PFRIN T 72 < ARINCH Eh %5,

Pz —RROFTHELNTVEIERIE, BEOI AL —X AL ISR) 2OV 232 =X 4TV
ZMIMNLUT __next__ () XYy FHAMIND & 2 E Tl ELEEINET, 72720, &RDLWCDH S for fi
DA77 IAREEBICGTHINE T, ZORDEZITHELLTT —E BAIOMEIESNIRRTIERL,
VAL —RANERINIRFETREOLNE T, RICKH L for fiv, RBEKCH S for HiD7 4 X -5
HEA 77 7NV KBEEMATV S 22— TEFMTEEHA, LWVWIDRE, ZNSRRDIEDA T I 7
AP LHBLNAEIEFELTVE2H LARVELTT, FIZIXXOMEH TF: (x+y for x in range(10)

for y in range(x, x+10)) .

B oME—D5 e LTETHEICIE, AN ZEBTEEd, # LA BUHL (cll) BizZRL TR
W,

Vb —XREHOMFIN2IMEL YT RNz DIT, yield NS yield from RIIREERANCER SN/
VAL —RTRELIATHET,

Y xL—XHAD async for Hid 2\ await REZATWARHE, 24U IEREBAT T RL—42R LT
NFET, RS =31 — &2 FFEEAA T L —FTHEIHLWIERMIS = 2L — &2 37V =27 P 2K L %
3 (GERHERT TL—4& (Asynchronous Iterator) ZZR LU TLIZE W),

Added in version 3.6: JEEHAY = AL — XA EA I F L=,

N— a ¥ 3.7 TZH: Python 3.7 X DHiTIX, JEFRIAS = L —&2HiZ async def a1 —F  TL2H
AFEATLR, 3.7 »oid, EEOBEBTHERAYY = 2L —2ABEZ 2 X518 D E L,

N—Y a2y 38 TEH: yield BLU yield from EEHRNWZANTFORa—FTEREILE R F L,

6.2.9 Yield

yield_atom = "(" yield_exzpression ")"

yield_from = "yield" "from" ezpression
yield_expression = "yield" expression_list | yield_from

yield F Pz RL—% B RS R L —% BREERT I e 2 icfibh i s, o T, BEEERD
ARERTOAFEZFET, FABOARKT yield X 2HHT 2 & 20BN = 2L — 2B D, async def
BABOARRTHEAT 2 202l —F YEBUIFERIAY = 2 L —ZBBUCRE D 5, FIZRZRD L STk D
x9:
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def gen(): # defines a gemerator function
yield 123

async def agen(): # defines an asynchronous generator function
yield 123

EENTVERa—7DEWEA DD, yield RIHRITER I NEZRa—TO—#r L THERTERY =
AL —RRERETZ2DIMHS Z 2 EFAINTVEE A,

N—=Y a3 3.8 TEH: yield Rk, BENRZANTOR I - THERLERY = 2L — 2R EHET 129
DOFRAPEEIEIZRD £ LT,

Tz L= ZERICOVTIET C FTHHS ATV R, MY = 2 L —ZBRE, FEFRAY = L — 2
¥ (asynchronous generator function) B THHAINTVE T,

VAL —XEABPMUOH IR, DXL =R LTDATL—RZRLET, DXL —XIZZD
B2 A L —XEBOETERIELET, YL —XDX Yy RPFFUHI NS L ETHMBINE T,
fmahz e, HHOD yield RFTUHEL T—FREIL L. FFOH LITN expression_list DfEZ. E13
ezpression_list BEMINTVAUL None ZIRL 9, ZITEI MR E. v — I VZEHORM,
MARA Y XPNEDOFHER X v 7, 2 L THIHNIED Z &L TN TO R — A VIREDRFFE NS 2 & &2 Ek
LEF, BE, DXL =KX Yy FBRPFHENTETZERALER, ¥z -4 yield X3 7720
SO LT H o 72D K S5 Z kR L £ 97, FRD yield XOMEIZFATEZHMT 5 X Y v FITKF
LEd, __next__ () ZHHLEEGE (—HRIC for XRMHAALBEE next ) 72Y) DFERIE None 72D

send() BZHEALEGEZZDOXY v RiIZEINENERICZD T,

CHETHMALENEDLS, P2 rL—XEBIZaL—F e TH ILABTVET, ¥ x5 —KEBT
EHEML, 12U EOZY P YRS Y MEFRL, ZOEFE—REILINET, =L —XBEI yield
L 7% CERITOMEZHIEHTE RN L HAME—DEVNTT, ZOHIENIFEICY = 2L —XDIENH Lt~ X
nE9,

yield i try HENTHATEE T, =1L =0 (BRI Y PP ERITET 20, HR—YaL I a
2k D) BTHNCHBEARWES, Y2 —X- 4 7L —&D close() XY v FOIN, finally Hi
MEITENET,

yield from <expr> M L7=:35A. A 6NALRIEA T 77V TRINERD EEA, ZDATFTN%
AT7L—=1FFTB2Z TERINMBREIEDY 2 AL —XD XY vy RO LITABEZEEXNE T, send()
THEINDLWEHEE throw() TEINLDHSWLHISNIRED A 7L — XIHEY R XY v FBHIUTTE
INFET, HYRXY v FBRVWEE, send() & AttributeError 2 TypeError %. throw() XEXh
7= Bst 2 BRI E L £ 9

WEDA 7L —XD5ETHE, 5|&#Z X7z Stoplteration £ ¥ A X ¥ AD value BHIZZD yield XD
fEx 72D £3, StopIteration L Z THRCHARIICE Y PENED, B TATL—=XRBRP 232 L—KXTH
X (74T L= o0Z5{ET) BBy FENE30DEB L2 T,

N—Ya ¥y 33 TEH: 74 7L —XIZHIE 70 —%2ZiET 57-0IC yield from <expr> MBI F
L7z

yield XPRAXDHFIO LK TH 2 & =, FHlFEHTE T,
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BE:

PEP 255 - Bz L —%&

Python NOY =1L —& ¥ yield XDEARELE,

PEP 342 - fiskE =z xL—2ZAVIL—F > ¥

VI aAN—F T LTHIHTES L5112, Y2 —XDEXE AP ZHLRT 2 1RE,

PEP 380 - H 7S xR L —RADEEIE v

Tz AL —RDEERHEICT 570D, yield_from MiXDEARSE,

PEP 525 - JEEHAZ L —4& a

—F VEBADY £ 2 L —RDEIERES DB LS PEP 492 OYLRIEZR,

PIRL—E-ATL—EXV Y

ZOMTIET 2 XL —ZATL—ZDXY v FIZOWTHIALES, 2hdidy = L — ZBEBOETHIMEIC
FHTEET,

HUTOY AL —&ZXY vy FOMUHLIZ, ¥zl —ZDBRBICFETHDYEE ValueError flA X T 3
HICHEEBRLTL XN,

generator.__next__()

P — RBEEOETERBT 20, BRI yield AREITINZL ZA300HALEST, =2
L—XBIDY __next__ (O XY v FIZXo THEEINLF, ZORED yield OMEIZHIZ None &
M NET, ZOBRRD yield RETHEITL, V2L —RIE—FHFIL L. exzpression_list O
% __next__ () XYy FOMUHLITTIKRLE T, Y2 RX L —XBRDE%R yield BFTITHKT L7
4. StopIteration flAAA kXN E T,

ZOXYy FE@EH, B2 for v—RHAAALD next O BIRIC X o THEEICIF O S %5,

generator.send (value)

L —XERONEANEL 7 ED . FEITEHEMALET, 518D value 1ZF DRFRD yield O
RO ET, send) XV vy FIFRIZI 2 AV —XDPERLIELZRL, ¥z 2L —XBROELAE
R 57T F 5L StopIteration ZEAH L %3, send() DHIFIHEINTY = 2 L — XD
B35 e 2k, B2 yield ADBFEELRVWD T, None 2518 LTHUHIRITNIRD F
A

generator.throw(value)

generator.throw(type[, value[, tmceback] ])

AL —ZPHELIMNETHNEREZIE T, 2OV 22 L —XBEBDPERT 2 RXDMEEIEL F
Fo VAL —XPMEZEMT SR HET T 5L Stoplteration BHEAELET, Y x L —XH
BOEINHNZHIE LRV, D LITESFINEZREZR 225, ZOHBMNIMOHE Lt
nEJ,

In typical use, this is called with a single exception instance similar to the way the raise keyword

is used.
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For backwards compatibility, however, the second signature is supported, following a convention
from older versions of Python. The type argument should be an exception class, and value should be
an exception instance. If the value is not provided, the type constructor is called to get an instance.
If traceback is provided, it is set on the exception, otherwise any existing __traceback__ attribute

stored in walue may be cleared.

N—3 a3 v 3.12 TEH: The second signature (type[, value[, traceback]]) is deprecated and may

be removed in a future version of Python.

generator.close()

Raises a GeneratorExit at the point where the generator function was paused. If the generator
function catches the exception and returns a value, this value is returned from close(). If the
generator function is already closed, or raises GeneratorExit (by not catching the exception),
close() returns None. If the generator yields a value, a RuntimeError is raised. If the generator
raises any other exception, it is propagated to the caller. If the generator has already exited due

to an exception or normal exit, close () returns None and has no other effect.

N— a3 3.13 TEH: If a generator returns a value upon being closed, the value is returned by
close().

fERBH

UTOHEZRY Yy I 22— RV 2 3L — ZEBOIRA B EEBRICHENAL T

>>> def echo(value=None):
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print("Don't forget to clean up when 'close()' is called.")

>>> generator = echo(1)

>>> print(next(generator))

Execution starts when 'mext()' is called for the first time.
1

>>> print(next (generator))

None

>>> print(generator.send(2))

2

>>> generator.throw(TypeError, "spam")

TypeError ('spam',)

>>> generator.close()

Don't forget to clean up when 'close()' is called.

yield from OFHFIIZ. "What’s New in Python.” @ pep-380 2B L TL 72X\,
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JERHEAY = L — X E8%K (asynchronous generator function)

async def AL CTERINLEBL XY v FIC yield Rp3H 2 2. 2O FEES L —4% B
ELTERSINET,

FEFIHAY = 4 L — X BB OIS &, FERIISY = 1L — & A 7Y =2 7 b EHEN 2 IEREIA 71— &3
BENET, ZLTC Z20A 7V 27 MIY 231 L —XBROFET2HIEL 9, @%. FRPHY = 21—
A7V ME ar—F YERAD async for XTHbH, ZHEI AL —RFTI 27 MDA for X
TEDA DT ICHLIL 5,

FEFRY AL —ZDXY vy RO 1 22U T awaitable A 72 =7 bAHREN, DA T Y =7 bHH)
(BB o ZIZETHMBEINE T, 2D L ZWZETEIEIOD yield XNETHA, £ THEHKEA,
ezpression_list DIEZFFET O AN —F TELE T, Y=L —&X R, Hireid, BfEon—7
VAR, aRA v 2 WEEHER 2 v 7, B XOCFSMUEDIRER Y. 3T a— A RIREED R
NEZZEEHRLET, ERAIIY 2 AL —XDAY v RPBLRDF T 27 MR E N Z & TEITHHHX
N, BBIEH70d yield ADBEZLZM4HIFCHLTH 200 L5 CUHZEDTVWEE T, HEFKZOD
yield ADMEIX, ETZHEHB LAY Yy FITX-oTEREDET, __anext__ () 2o 72551k, #RIX None
WD ET, £25TIdRL. asend) DMEHINELER. HRIZZOXY v FITESNMEIZRD £5,

If an asynchronous generator happens to exit early by break, the caller task being cancelled, or other
exceptions, the generator’s async cleanup code will run and possibly raise exceptions or access context
variables in an unexpected context--perhaps after the lifetime of tasks it depends, or during the event loop
shutdown when the async-generator garbage collection hook is called. To prevent this, the caller must
explicitly close the async generator by calling aclose () method to finalize the generator and ultimately

detach it from the event loop.

FERIMIY = % L — ZBIETIR, try BN DEROHFIT yield ABEHTE X9, XL, JERIPY = %
L—&, (BRAT Y I BERIGET E0, IRN—YaL 7P avick?) TR X D FHICHEB SN0
&, try BN O yield UFKEE R D, EITREL R o7 finally HiXFETEINE T, ZDFr—RA T, FE
Y 2 A L= ZDBMEB L TV B ARY ML= TRRT Y 2 — 7 OBEBKIE, FEAPY = 2L —XD aclose()
XYy REMROHL, BDOaL—F o727 b2FETL, 2R E o TETRHFBZ 57 finally Hidd
FITTELLIICLET,

To take care of finalization upon event loop termination, an event loop should define a finalizer function
which takes an asynchronous generator-iterator and presumably calls aclose () and executes the corou-
tine. This finalizer may be registered by calling sys.set_asyncgen_hooks(). When first iterated over,
an asynchronous generator-iterator will store the registered finalizer to be called upon finalization. For a
reference example of a finalizer method see the implementation of asyncio.Loop.shutdown_asyncgens

in Lib/asyncio/base__events.py.

yield from <expr> &, IEMEIHAY = 2L — KB THbI 2 & UET T —I12i D ¥£3,
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R TR L — R AT L—R XYY

ZO/NHITIE, VxR L — ZEBOETHIENCHEDNZIERPAS 22 L — XA FTL—ZDX Y v FIZOWT

nglL:L

HLEI,

coroutine agen.__anext__()

Returns an awaitable which when run starts to execute the asynchronous generator or resumes
it at the last executed yield expression. When an asynchronous generator function is resumed
with an __anezt__ () method, the current yield expression always evaluates to None in the re-
turned awaitable, which when run will continue to the next yield expression. The value of the
ezpression_list of the yield expression is the value of the StopIteration exception raised by
the completing coroutine. If the asynchronous generator exits without yielding another value,
the awaitable instead raises a StopAsyncIteration exception, signalling that the asynchronous

iteration has completed.

ZDOXYy G, for V=TI & > THHERRIFFH IR E T,

coroutine agen.asend (value)

Returns an awaitable which when run resumes the execution of the asynchronous generator. As
with the send() method for a generator, this ”sends” a value into the asynchronous generator
function, and the value argument becomes the result of the current yield expression. The awaitable
returned by the asend () method will return the next value yielded by the generator as the value
of the raised StopIteration, or raises StopAsyncIteration if the asynchronous generator exits
without yielding another value. When asend () is called to start the asynchronous generator, it
must be called with None as the argument, because there is no yield expression that could receive

the value.

coroutine agen.athrow(value)

coroutine agen.athrow(type[, value[, tmceback] ])

Returns an awaitable that raises an exception of type type at the point where the asynchronous
generator was paused, and returns the next value yielded by the generator function as the value of
the raised StopIteration exception. If the asynchronous generator exits without yielding another
value, a StopAsyncIteration exception is raised by the awaitable. If the generator function does
not catch the passed-in exception, or raises a different exception, then when the awaitable is run

that exception propagates to the caller of the awaitable.

N—3 3 v 3.12 TEHE: The second signature (type[, value[, traceback]]) is deprecated and may

be removed in a future version of Python.

coroutine agen.aclose()

Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator
function at the point where it was paused. If the asynchronous generator function then exits
gracefully, is already closed, or raises GeneratorExit (by not catching the exception), then the
returned awaitable will raise a StopIteration exception. Any further awaitables returned by
subsequent calls to the asynchronous generator will raise a StopAsyncIteration exception. If

the asynchronous generator yields a value, a RuntimeError is raised by the awaitable. If the

6.2.
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asynchronous generator raises any other exception, it is propagated to the caller of the awaitable.
If the asynchronous generator has already exited due to an exception or normal exit, then further

calls to aclose () will return an awaitable that does nothing.

6.3 7513V

TI7A4RVIE BRHRCBVWTREGOHNMEEERLE T, R TDO X512k 9

primary = atom | attributeref | subscription | slicing | call

6.3.1 EtBR

BHESRIZ. 54 VDBACEYF FeLhizERZdDTT:

attributeref := primary "." identifier

The primary must evaluate to an object of a type that supports attribute references, which most objects
do. This object is then asked to produce the attribute whose name is the identifier. The type and value
produced is determined by the object. Multiple evaluations of the same attribute reference may yield

different objects.

This production can be customized by overriding the __getattribute__ () method or the
__getattr__ () method. The __getattribute__() method is called first and either returns a value

or raises AttributeError if the attribute is not available.

If an AttributeError is raised and the object has a __getattr__() method, that method is called as
a fallback.

6.3.2 RFIREC (subscription)

The subscription of an instance of a container class will generally select an element from the container.

The subscription of a generic class will generally return a GenericAlias object.

subscription ==  primary "[" ezpression_list "]"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription
through defining one or both of __getitem__ () and __class_getitem_ _ (). When the primary is
subscripted, the evaluated result of the expression list will be passed to one of these methods. For more

112 % 6 & 1 (expression)
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details on when __class_getitem__ is called instead of __getitem__, see class__getitem, VErsus

_gelitem___.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the

expression list. Otherwise, the expression list will evaluate to the value of the list’s sole member.

MARAF T 27 P T, __getitem _ () KXo THRFRIEETR—IT247V227 M2 2 EBED
hE3:

1. vv ¥y, 754<Uh Twbyd Thiud, R Rk OEFHIERIE~ v THOWFRD D F —
RN T 24 79 2 7 MERSRIFUIED $8 A, FERRIE. Z20F— ST 27y Y 7
Dl (value) ZEIRLE T, HARADY Y ¥Y 72 5 20MIE dict 752 TH,

2. =T VR, TIARIN =2 THHUI, RV R+ OFHflifIRIE int F7213 slice (LA OHi
THICET) TRIFNUIRD FEA, HARAALDY —r Y 27 5 ZADHNZIE str, list, tuple 7 7 X
PEENET,

The formal syntax makes no special provision for negative indices in sequences. However, built-in se-
quences all provide a __getitem__ () method that interprets negative indices by adding the length of
the sequence to the index so that, for example, x [-1] selects the last item of x. The resulting value must
be a nonnegative integer less than the number of items in the sequence, and the subscription selects the
item whose index is that value (counting from zero). Since the support for negative indices and slicing
occurs in the object’s __getitem__ () method, subclasses overriding this method will need to explicitly

add that support.

XFH ESFE (character) B BR L T A2RAIRBEO Y — 7 Y AT, XFRMEFOBRTIER L, 1 XFEEY
BB XFHITT,

6.3.3 251 ZAK:E (slicing)

ATARRRES =T VAT T2 b (XFH RTVERIZV RN B2 H2HEOBERLEIRL E
T, A7 A4 AKEEFR LTHWZD, (AR del XOXRE LTHWEDTEE T, A7 4 ARTLDEX
WOLTo L5k £3:

slicing n=  primary "[" slice_list "]1"

slice_list = slice_item ("," slice_item)* [","]

slice_item n= expression | proper_slice

proper_slice 1= [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound n= erpression

upper_bound n= erpression

stride n= exrpression

LR OB ANRESGRCEDVEVRE A0 DET: KUVRMCRIZ2DDIE. ATARAVRMIHHRZ
570, IWFRILIBFARATA AKGLE LTHRNENS 205 28 TY, (R7A4 RV R MDPEYIIRZAT 4 R
EEERVIER). ThU EORCOEMLIZE T, 254 AKEL L LTOMRE D HRTFRILL L TOMRR
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DELEINDIIICERTIILT,. DVEVIZEHBEONTVWET,

The semantics for a slicing are as follows. The primary is indexed (using the same __getitem__ ()
method as normal subscription) with a key that is constructed from the slice list, as follows. If the slice
list contains at least one comma, the key is a tuple containing the conversion of the slice items; otherwise,
the conversion of the lone slice item is the key. The conversion of a slice item that is an expression is
that expression. The conversion of a proper slice is a slice object (see section {2ZE DFEE) whose start,
stop and step attributes are the values of the expressions given as lower bound, upper bound and stride,

respectively, substituting None for missing expressions.

6.3.4 IFTFHL (call)

MO UK, MO LATEELY 72 = 7 b (B2 function) % arguments DRI & HIEIHLET, R
FNEZEORINITH > THLEVERA:

call n= primary "(" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

positional_arguments = positional_item ("," positional_item)=*
positional_item n= assignment_expression | "x" expression
starred_and_keywords = ("x" expression | keyword_item)

("," "x" egpression | "," keyword_titem)x*
keywords_arguments n= (keyword_item | "*x" ezpression)

("," keyword_stem | "," "*x" expression)*
keyword_item n= identifier "=" expression

REDMEG IR F -7 — FEIBDRICA V< 2D2F T 2TV EHA, MXDOERMNTEELZKIZT L
BEHHEL A

The primary must evaluate to a callable object (user-defined functions, built-in functions, methods of
built-in objects, class objects, methods of class instances, and all objects having a __call__ () method
are callable). All argument expressions are evaluated before the call is attempted. Please refer to section

BAZES for the syntax of formal parameter lists.

F—U— N5 BDBFET 225G, UTD X5 L THERINSHESIE (positional argument) IZE#I N KT,
T3, HOA o TR E Yy FHARGIEICH L TERSNE T, N EOMET B D 256, (ELIEIZE
BHO N Z2my MIEREZINE T, KT, EF—U— F5l8uOWT, #@hlF2lioTHIGT 220y 2R
ELET GRATOERIORSIBALFETRS, BPIOZABy b E#S | LWVWoBATT), ARy MTT
WICFARTHE > TW 5 TypeError HIADEHINE T, ZhDINDGEA,. 5IER ey MIHEDTVWE
%73, (X2 None TH-TH, ZORXTRuy MDD ET), ETOFIEDIIHEEN-6, ELEDLNT
WRWRAR Y b EZNZIVCHIGT 2 BEBERRNO T 7 + L METHD T, (77 4V M, BEDER

114 % 6 & 1 (expression)
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SN FRX—ERIFHEINETT; o T, VA MNPHED XS REHEARERA 7Y =27 VBT 7 4V MA
LT e, WETEAR Yy MISIBERRELRVWED, 2047227 ML TOREH Lr5HH
SNFET; ZOXSRBUIEF T Z2RETT, ) 77 44 MEMPHEE S TVRWV, [HOED STV
W28y Ko TWAE5E TypeError HIANEH SN E T, 25 TRWES. HoMO shxay b
57225V A MHIFNHLOFIEE LTEDRLE T,

CPython REDFH: FHETIE. HHTZRTRWES Bz 2 TS HAAABEB RSN LK
Bho ZIVoLGIBMBFFa Xy MLDTDIZ " AT HNT Wk LTH, ERICEBEANTFoh T
VWOTHF—U— FTIRREEINFTHE A, CPython Tld, C SFETEEINLBHD. ARizHiiWiIES]
& —RF 572912 PyArg_ParseTuple() ZfHL 3,

Rl Aa Yy FOBED 2 DMERIHDD 25556, WX *identifier %l o THHE XN 7ARGIED
MED | TypeError BIAt B EH XN E T K5 IEL *xidentifier 2B 2GH. T DIRGIEIEIRD 7207 B S 15D
A272Z TN (B LI, ROBMES DR WVIGFICIIEDO X TN) 22D £,

F—7 = F5IBDVT O 0MRG A ITHIE LR WIEE. #3 +*xidentifier %o THE SN2 RE1%K
DIRWVER D TypeError BRI N E T IRG5IEL **identifier B3H BHE. Z DIRGIEIIRT IR F—
U —F5ED Ao (F—V—FZ2F—r L., 5l8lEZ Xt T 2fHLe L) BFEZZTID £3, R
BH¥F =T — PR RVGEITIE, O (Fier) BEZZITWD £73,

B OO LIS *expression & WO MXDBIN 535513, expression OFHIifERIE 1757 Thith
2D FERA, EDA T T7NVOEFEIL, BMOMNELSIETH 20D L5 b Ed, £(x1, x2, *y, x3,
x4) LWVWIOIMUHLIZBWT, y OFMEFERES — 7 v 2 yl, ..., yM 7o 72385513, TOMCH LIZ M+4
EDRIBES IR 21, 22, y1, ..., yM, x3, x4 TOMUTHL R TIZEZD 5,

Z DOfiam & L TIE, *expression X3 F —V — F5[HD #3 1TK2ZedHD FIH. F—U—F5lH
(EEE D *xexpression 58 - TZ2ZM) Db Al H2dbD LTUHENET, [EoT. TDLS5%
iRz h 35

>>> def f(a, b):
print(a, b)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

F¥—7— F5l8¥ *expression M ZFUMUOH L T—HIHS 2 3HEDRVDOT, EEIC LD LS
RIEEAHBICE T2 Z2idH D EXE A,

RIS O HY L C #*expression M aMb /=8, expression OFHEfERIE T v E>V S TRIFAUILD
FtA, TOARIEMDF—T - 58 LTHRLNET, F—IZ~ v FT 5580 (HRNERF—Y—F
FIEUC Lo T, H20VEMD T oty Z70HT) BEIZEZ S5 Z 5TV 5, TypeError flftpEiti & h
£7,
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When **expression is used, each key in this mapping must be a string. Each value from the mapping
is assigned to the first formal parameter eligible for keyword assignment whose name is equal to the key.
A key need not be a Python identifier (e.g. "max-temp °F" is acceptable, although it will not match
any formal parameter that could be declared). If there is no match to a formal parameter the key-value

pair is collected by the ** parameter, if there is one, or if there is not, a TypeError exception is raised.

*xidentifier X **identifier M & o 7RG I1EIX, MESIHRAR Yy bPF—U—FEHZAICTE N
TEFEHA,

N—=Pa ¥ 3.5 TEHE: HEIFOH UIKMERORD x+ 728y 72 *x 728y Z7EZITWD . (E5 8B4
TITNT YRy T (x) DRAHIIET, F—V— FEEUIHET >y 7 (xx) ORDICET S X517 D %
L7zo @IS PEP 448 TIREINF Lz,

UL 21T &, B 2R LRWERD . B 502 DfEZEL £, None Z RIHEDHD T, KD
ERED LS CHEHEIAZ 2, MOHLATEEA 7Y =227 FOIERBICE o TREZD 75

HIAETIE—

1-TEREH: £3]
Boa—r7ay 212580 A MHRESHA, FITShET, a—F7ey2id. $3IRGIEEFETEIC
A (bind) LE9; ZOEFICOVWTIE BHES TiddL TWET, 23— K71 v 7T return XH
FATEN BB, BB LOR D E (return value) ARE SN E T,

HAAHBERETIEAY v I 4
BiEA V&2 7Y RIEIFL 3 #HARAABEER X Y v FOFMIZ built-in-funcs 2L TLEE W,

DSRATS U b+ va
DI FGADFH LVA VAR ADIBREINE T,

DSAA VARV AR W R *f
5T AL —FEZOHBAESCHINET, 2o, BEHLEOS Y X N EXh—2E0WgHVU X
FCIREOHENET: £ VAR ANV A S DOEFHIGEMEINE T,

VDIRAA VARV R:
The class must define a __call__ () method; the effect is then the same as if that method was
called.

6.4 Await I

awaitable X 7Y =7 N TD coroutine Ef7% —FHEIL U E T coroutine function WTOAMHATE £3,

await_expr = "await" primary

Added in version 3.5.
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6.5 NEFEHE (power operator)

NEFEEHEIX, AHNCH 2 BIEEAET XD SBOESEEEN D) £33, —7H, GHlich2BIEEAE T LD
WFIFWEEEEIEMIC > TVWET, BB TD X512k ) 3

power = (await_expr | primary) ["*x" u_ezpr]

o T, NIRRT L BIAHA 722 672 2 HESDIFEINCHDOA TWIRWE S, HETRERSEAN LR
flich g (ZOHLEFEETONEF ZHEHI L A, DFED -1x:x213 -1 TR D 7).

NEREHEFOREKE, ZOoD5 T XN 2 HAAABY pow() LRT T, E5lzHGIREERL TS
ZFT, BE5IEE F @RI LT, HREZDRITY,

BEOWEE TR, B 58P ATRVED, HRIEIWEEFERICAICR Y 23, B 5180808
2 TOFBIFE/ NS AN E XN, FEVMNUSEIPIR XN E T, HlZIE 10%x2 X 100 IR L F 323,
10%x*-2 1% 0.01 2R L ¥,

0.0 ZEDITNEFRT 5L ZeroDivisionError ZEMH L ¥ 3, BOEZ/NUTRNERL LMERITERK
(complex number) IZ72 D £3, (LD N— a > Tid ValueError ZEH L TWE L)

This operation can be customized using the special __pow _ () and __rpow__ () methods.

6.6 HIEEMERE L E Y FEAIEE (unary arithmetic and bitwise oper-

ation)

ETOHERAMER e vy MRAERIE, FCELECZR > TOET:

u_expr ==  power | "-" u_exzpr | "+" u_exzpr | "~" u_expr
The unary - (minus) operator yields the negation of its numeric argument; the operation can be over-

ridden with the __neg__ () special method.

The unary + (plus) operator yields its numeric argument unchanged; the operation can be overridden

with the __pos__ () special method.

The unary ~ (invert) operator yields the bitwise inversion of its integer argument. The bitwise inversion
of x is defined as -(x+1). It only applies to integral numbers or to custom objects that override the

__invert__ () special method.

EfREo=2i3nwFhd, 5IBDELVWRETRWESICIE TypeError BIAtEH XN E T,

6.6. HIBHEMEE L E v FBEADEHE (unary arithmetic and bitwise operation) 117
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6.7 —IERfTEHE (binary arithmetic operation)

TIHBEMER ., EEWRELEMEEREL TR, HETOWITA»E, FEOIFEERIC b EH &
NEZDOTHERELTLLEE WV, NEFE (power) HAFZRE, HETIZE 201N, TROBREREN
(multiplicatie) WHE T ¥ AR (additie) HEFLA2DH D TEA:

m_expr =  u_ezpr | m_expr "*" u_expr | m_ezpr "Q@" m_ezpr |
m_expr "//" u_expr | m_expr "/" u_ezpr |
m_expr "%" u_expr

a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

* (FH: multiplication) HE T, BIBMALOEEE5 2 3, 5150, WAL bEMBETH 20, FAPEE
TN — T Y ZAPDOEE SN TRIFIUIZD TR A, FIEDHE. BEZLEORICEHIN-RRE X
NET, BEDHE, =7 ADEDBRLBENITONE T, BOBRLEERAICTE L, O —F VR %
52 %9,

This operation can be customized using the special __mul__ () and __rmul__ () methods.

@ (at) HEFIITHIORFE I LHEH XN E T, Python DHAAATNIZ DEHBEFEFEELTVWER A,
This operation can be customized using the special __matmul__ () and __rmatmul__ () methods.
Added in version 3.5.

/ (BRE: division) B& T // (VIDFETERE: floor division) &, 5IFEILOME 52 £5, HEGIRBITET
HEoRZEf I N E T, BRORAEMRIIIFE/NMGUCRD $30, BEOU ) B THREMRIEERICR
DE9; ZO5E. MRIEBEERNZREIC floor FAK ZHBHL DI D F T, YriCK3REZITO &
ZeroDivisionError b 2K L %3,

The division operation can be customized using the special __truediv__ () and __rtruediv__ ()
methods. The floor division operation can be customized using the special __floordiv__ () and

__rfloordiv__ () methods.

% (FIA: modulo) HEIZ, F—5IBEHE B TRELL 2OFRICHRD £, BHEFIEIE THEBEOR

WCEHLEINE T, G5 8UELSY 0 DEEI12IE ZeroDivisionError FIANEH XN F T, 5I8MEIZFEE/ N K
MTd &<, BIZIE 3.14%0.7 12 0.34 12D FF (3.14 1% 4%0.7 + 0.34 Hh5TF), FEREE FIIH
W ZBIREFURFS (£23En) ofRICR D £7; FIREREOMROMMMAL, 128 5 1R HnHE
kbbb, !

IO B CRAEEE C BREAI, EEKL x == x//y)*y + &hy) ORRICHD 9, YD ETRESER
W FE 7, HAAABE divmod () divmod(x, y) == (x//y, xhy) LdBEFRLTVET, 2,

*1 abs(x%y) < abs(y) BEEFMITIZE L 72D 325, FE/NGICH T 2 ERE QLA I, B (roundoff) 7= B IHEFH
MCEIZR S RWEEDH D £5, FlZ1E. Python OFEINIEAS IEEETH EREERINCR - TWE T Iy M7+ — 2%
FET DL, -1e-100 % 1e100 1k 1e100 XA UFAFBICR 21E TR DI, FHEMEIX -1e-100 + 1100 & D ¥, ZAUIHIHE
FHREMICIZREIC 1100 L FHTT, B math. fmod() &, BAIDFI LB —HT 3 X5 RHEERETOT, LELOHZAEK
1 -1e-100 ZIBL E T, £¥H656D7 7 —FBHYI»E, 77V 5 —>a VITKFLE S,

*2 x zp y @Eﬁﬁf; Wﬁumm&ma ;w)@tm_ x//y M (x-x%y)//y DD 1 mﬁ:% < &57 lérb)a‘é ) i?o D&

HATIE L T2 2
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% HETIE, BEIN T 2RREEZITS DIMA T, X5 (string) 7Y =7 Mzt —n"—m—FZh,
HXOxFFoEAXL (Wb ) Z21TVWET, XFHOFALOWE Python 74 75V 0 771>
A old-string-formatting #iZz S L TL X W,

The modulo operation can be customized using the special __mod__ () and __rmod__ () methods.

gD FECREEE . FIREE . B divmod O BIBUE, ERBUSH L TIERS A THEE A, HIC
B2 KD DIT abs() Zff o TIREVMIRICZEIR L T 230,

+ (hnER) A, §|§&ﬂi®$ﬂ%52i‘§'o FIEGIAT & AR D, WT e bR CRD Y — 5 A TR
WE7m D FEA. MiFEDOLG, HEFEORICERE N, MEShET, BREDHE, -7 Y A3HE
(concatenate) TNET,

This operation can be customized using the special __add__ () and __radd__ () methods.
- (RE) HEE, SIBETHERToEZR L E T, BEF BT E TH@EoRIcEBanE T,

This operation can be customized using the special __sub__ () and __rsub__ () methods.

6.8 > 7 EHE (shifting operation)

7 MEREE. BMTEE XD HICNERIEMN 2o TV T

shift_expr = a_exzpr | shift_expr ("<<" | ">>") a_ezpr

IS EEK 2 IBIce b x5, slBud@EoRIcEfichE 3, o7 MEREE 98 %E. F 58 TER
bty MUY, E¥ki3AEy F¥ 7 FLET,

The left shift operation can be customized using the special __1lshift__ () and __rlshift__ () meth-
ods. The right shift operation can be customized using the special __rshift__ () and __rrshift__ ()
methods.

nEy bOETZ M pow(2,n) ICLBREL LTEHRSINES, n ¥y POEI 7 M pow(2,n) 12L& 5
FHY L TERINE T,

6.9 Ev FECEEODOZIEER (binary bitwise operation)

UTo=>20ty tBEMAEFIZIE, ZRENRZSEEIEML XAHRH D 5

and_expr = shift_expr | and_expr "&" shift_exzpr
XOr_expr = and_ezpr | zor_expr "“" and_expr
or_expr = zor_expr | or_expr "|" zor_ezpr

The & operator yields the bitwise AND of its arguments, which must be integers or one of them must be

6.9. Ev MEACEROIHESR (binary bitwise operation) 119
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a custom object overriding __and__ () or __rand__ () special methods.

The ~ operator yields the bitwise XOR (exclusive OR) of its arguments, which must be integers or one

of them must be a custom object overriding __zor__ () or __rzor__ () special methods.

The | operator yields the bitwise (inclusive) OR of its arguments, which must be integers or one of them

must be a custom object overriding __or__ () or __ror__ () special methods.

6.10 LEE

C S E > T, Python 2B % HEHEE TIIFE CELIENZ S > TE D, 2TORMER T, > 7 MK
F. By PRATEEF LD BESBRoTWET, £/ a < b < ¢ PEFETERMWICAHVSLATVEDEFT
AR 2 M C SRBLEVET:

comparison = or_exzpr (comp_operator or_expr)*
comp operator = ngn I nyn | [[pe—] I ny=n | ng=mn I ny=n
| "iS" [Ilnot"] | [Ilnotll] llinll

Comparisons yield boolean values: True or False. Custom rich comparison methods may return

non-boolean values. In this case Python will call bool() on such value in boolean contexts.

HEIZWS 5 THHEET A2 TEET, FlRldx <y <=zldx <yand y <=z Fffiickhh 3,
7L ZDEE. fiETIE y 3 —ERUFMIEN 2 5P EZDET (Y5058 TH. x < y DMBICR
2t z DIEIFE > T KCFHEX N EBA)

BRICiX, a, b, ¢, ..., y, 2 DR T opl, op2, ..., opN DHEHEE T TH 255, a opl bop2 c ... §
opN z X a opl b and b op2 ¢ and ... y opN z X &Fffiic/e b T3, =/~ L., AiFETEERNIEZLTD
—E LT EEA,

a opl b op2 ¢ EEFVLHA. a 25 ¢ FTOHAICHZ220E 50D T A M 2IETOTIERVWI LIZHEREL
TLEZW, FlZiEx <y >zl (FERVERFZHTEDD FEAD) ERICIELWVWXIETT,

6.10.1 {EDLEER

HET <, > ==>= <= BLF 1= 3220047V =7 FOEEZHELES, A7V =27 AR UEEZEOH
BIh 8 A

ATV b, B BEUVE 0BT, A7V =27 M (B id KNz T) ez e 2R TwE T, +
7Y 227 b DffIZ Python TIERRMABRNLBEZTT: IR A7V FOEICY 72 23 B 1IEHRAIE
BEHDEVA, £y TORTOT—XEEP LR INE R EDRFEDHIET, A7V 27 FOEEMET
ZRENES DD FHA, WEEHE T, 79227 PO IOV TOREDHSEEFEEL TVE T,
COHEBDFEHEIC I 5T, BENICA TV 27 FOEEZERLTVWREEZDZILDBTEET,

Because all types are (direct or indirect) subtypes of object, they inherit the default comparison behavior

from object. Types can customize their comparison behavior by implementing rich comparison methods

120 % 6 & 1 (expression)
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like __1t__ (), described in BEAMBRAX 2T X.

FHLEE (== BXT 1=) OF 7 4V FORZFNE, A7V 27 FORHERESVTVWET, oT, [
—DA VAR Y ZADFEMBELDOFERIFZF L WD, F—ThR\nA ¥ XX ZOFMHE DR RIZFF L < 720
ERDET, TI7ANPOIRBENEZDIICLLDIF, BTDOATI =7 b2 KHH (reflexive DFD x
is y RO x == y) BBDRKZ LTz okh b TT,

77 AL b DNEFFLE (<, >, <=, >=) 3R EEA; L X5 2§ 5% & TypeError AEHINE T,
COWRBEENET 7 40 P OIRDFNT LB, FMEEFL LS BRAEEIRITI TN B0 56T,

A—THWA Y RAX Y RFEICEMTRNE T 2EMELED T 7 4L+ OIRZ VX, BABEE T 247
Y x 7 b DEREICED W FHMMEOFHNZER E IIHMBIICEZSTL £ 95, 2D &5 BT HERDIR
LINE N AR A X 2REBHTET, R SADMBABLIITEA TODR TV T,

KDY R FTiE, REEDMHAAAHUDHEOIRSFENEZHH L TVET,

o WL ODDHAAADEIEE! (typesnumeric) L 1FEHEF £ 75 U O fractions.Fraction B LU
decimal.Decimal . TN HOROHFHFTHRR 28 & IR TE £ 35, HIBHTIIEF LRV
A= PENTOVRVEWVWSHIEND D £3, BbIROFIBOHFHNTIX, BED B M UICEFENIC
(7T ZLNZ) ELWEBBATOIE T,

JIEHETH % float('NaN') ¥ decimal.Decimal('NaN') FFAITT, e IFHE L OEEDIET
e Td, BEBICKT2REe LT, FMEEESEG e EMTidhvnw eickh £3, Hlz2E
x = float('NaN') 2513, 3 < x,x < 3, x == x 3ETHT, x '= x IETT, ZORZFEWIZ
IEEE 754 129> 723 D T3,

o None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should

always be done with is or is not, never the equality operators.

o NAFVYT—r YR (bytes E7z1F bytearray D4 Y RAX VX)) 1F. ZNSHDHOHPFATRERZH L
b TE 3, HREERO L LToEE - EERIEF CITbhv g 3,

o XFH (str DA VAKXV R) DHERIE. XFD Unicode Da— FKRA ¥ DL LTOMHE (fHAAA
BI¥ ord ) DR D ) % flio -BFENEF TiibhE T,

KEFFN e ANL F V=5 AFERIITHBRTE 8 A

e ¥—7 VX (tuple, list, or range D14 Y A XY RA) OLt#IE, MUY S5 LTUHMTA T, range 1
JEF L Z R — b LTOWERA, BRI S LOFMLKOMRIIEM TR VLR, BiraHY
5 L DJIEFF LRI TypeError 2k L E 3,

*3 Unicode #Z#Tix, d—RKRA Y b (code point) (FlZ1E. U+0041) ¥ HRXF (abstract character) (il Z1E, "LATIN
CAPITAL LETTER A”) Z#XAlL £73, Unicode DIFL ALY OHMEXLFIE 1 DDA —FRA VM2 2MHo TREASINE
T, DA - F RS Y bOFEfoTHRIATEIMRENFH 1 EADHD T, HIRIE. R XF "LATIN CAPITAL
LETTER C WITH CEDILLA” 32— F{i U+00C7 iCH 23 EREHXF (precomposed character) 1 D721 T HRE
TEE3 L. a2— F@# U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
& U+40327 (COMBINING CEDILLA) 125 % $#&§&XF (combining character) i 5l LTHRITEE T,

XFHN O B #ERIEE Unicode ®a— FRA Y FOLALTITORET, THRAMICE > TRERWTIEZZVAS LLE
Ao BIZIE. "\u00C7" == "\u0043\u0327" ¥, ¥'H55DXFdFELMRET "LATIN CAPITAL LETTER C WITH
CEDILLA” 2&XBILTW2IZdhhb o3, ZORRIL False D T,

MREXFOL LT (DF D, AEICE o THEENRAFET) XFFH & LT 51213 unicodedata.normalize() 2{fio>TK
72X
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Sequences compare lexicographically using comparison of corresponding elements. The built-in
containers typically assume identical objects are equal to themselves. That lets them bypass

equality tests for identical objects to improve performance and to maintain their internal invariants.
HAABDALV 7> a5 LOFERLBIIRD L5 CEEL 9

— ORI EME 722 2 00aL 7 avid, FUE, RLRE, ST 2ERY S LoD
FERPEMTRITIUIRD A (BIZE [1,2] == (1,2) BRDBFELCTRVDTHTT),

— HFERER— L TWBaL 7Y a YOlEFIE. O TRVWERDIEFEFRCICRD F
T (FzE [1,2,x] <= [1,2,y] iFx <=y EEUCMHEED £T), MOTI2ERNFELRL
BaE. Buhoar sy ayorhkolEFeizh 3 (FlZX [1,2] < [1,2,3] ZETT),

e XY BV (dict DA YRRV R) DB DFERHIFEME 722 Did, FU (key, value) ZHioTW
LrENOZOLFIMD £F, F— LIEOFEMILE CIIEHED @ S E T,

JEFF LR (<, >, <=, >=) & TypeError %Z#EH L 73,
o 5 (set 7213 frozenset DA Y AX Y R) OBII, T o DROFFTRL ML ITZET,

BRI, HREEDL2VIE EVEEPE S 2R T2 IEFHBIERINTVET, ZOMK
BRIEFZERLEFEA BIZEX {1,2) & {2,3} WIS 2008EEREIHTTHD 5 —HOEHTEAT
b EEETHI DD FHA), o T, EEFRMEFEIHKRIFT 2BBDO5/18 e LTHEYTITIEH D
FHA (FlZIE ninQ, max(), sorted) FHREDV X M2 AN LTEZ S E REZRRIERE D
7)o

£EOHE T, ZoERORME»EH ENE T,

o DHAABLIDIZE AL IZHIA Y v FRFEINTES T, T7 41 b DLIROIR S #N 2R L
S

HBOIRZ BN H AR A A L=V ERS 7 A, AIRER O RO—BMEORANCHE > BB DH D £5:

o FliLLBIIKAITRITINUIRD $HA, DFD, F—DOA TV =7 MIFLLRTFNERD FEA:
x is y&bld x ==y

o BRI TR IR A, 2D, UTOROFERIZF L THRFNIZD $HA:
Xx==y&y=x
xl=ytyl=x
x<ylty>x
X <=yly>x

o BRI TRIINZZRD FEA, UTO (EHFETRY) B3 Z OFHTS:
x>yandy > zhE5Ex >z
x<yand y <= z%56Fx < z

o HBOFIEMBEDOEETRINUIRD ERA, 2F D, LTOROBRIZFE L TRIFNUIZRD £ A:

122 % 6 & 1 (expression)
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X ==y &not x I=y
x <y & not x >= y (ZIHFOHA)
x > y ¥ not x <= y (ZEFDHH)

BEO2REIL2IEFIL 72 a VIS TEEDET (LA —F7 Y RAREETEED 34, &8
Py YIS TIEED £¥A), total_ordering() 7aAL—XHBIML T X0,

e hash() DRRIFFEMELE —EHLTWILENDHD 7, FiikA 72227 85 LERALA Y ¥ 2fH
ZFEOD, Ny Y2 @IERETERVSDE SN IHENDHD 27,

Python ¥ Z o —HERAIZ5EEI L A, FHE, IFED ZORANIED R WElE 72D 5,

6.10.2 FIEREER

AT in BE not in IZFIRBEBREANE T, x in s OFHiIZ. 2 25 s DBERETHIUL True &R D,
ZI5TRIFNUE False 2D EF, x not in s i x in s DEEERLEFT, IXRTOHAAADY —47
AR EERNIMAT, #HED in ZHEPGRAON X —Z2FH o TV 2 ZRNZEE T LTHKR— b
LTWET, VRN, 7L, £E, BHEES., #HE. collections.deque D k5 ay7HRicBnT, R x
in y iX any(x is e or x == e for e in y) XTI,

XFHNRNA FHENZOWTIE, x in y i 2 25 y OFOLFHITHZ L &, 2OZDL EWZRD True I
ZHET, ZhUF y.find(x) '= -1 LEMTT, HXFINE. MOERDSLFHNOET LTI e ARSI E
Fo - T " in "abc" IX True 2RI Z IR D FET,

For user-defined classes which define the __contains__ () method, x in y returns True if y.

__contains__(x) returns a true value, and False otherwise.

For user-defined classes which do not define __ contains__ () but do define __iter _ (), x in yis True
if some value z, for which the expression x is z or x == z is true, is produced while iterating over y.

If an exception is raised during the iteration, it is as if 4n raised that exception.

Lastly, the old-style iteration protocol is tried: if a class defines __getitem__ (), x in y is True if

and only if there is a non-negative integer index 7 such that x is y[i] or x == y[i], and no lower
integer index raises the IndexError exception. (If any other exception is raised, it is as if 7n raised that

exception).

HET not 4n id in OEHEEEZ R LZHE L TERINTVET,

6.10. LtEe 123
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6.10.3 FE—1%DLEER
HET s BEY s not i3, A7V 27 POR—MICNTE2TAMEITVET: x is y &, z & y 2’AET

AT bRETEE POFOLFIZBHEIIRDET, A 7Y 27 PO id() BER > TH|
EXNET, x is not y 1 is DEMEEREL DR FF, ™

6.11 7—JL;&H (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" mnot_test

In the context of Boolean operations, and also when expressions are used by control flow statements,
the following values are interpreted as false: False, None, numeric zero of all types, and empty strings
and containers (including strings, tuples, lists, dictionaries, sets and frozensets). All other values are
interpreted as true. User-defined objects can customize their truth value by providing a __bool__ ()

method.
HET not 1. 5IBDIBTH 255121 True 2. FNLADLEICIX False 122D £3,

Nxand yli&d F7 2 Z5HHiLET; 2 287125 ¢ OEZEREL $T; ZhLBDEGE I, v 2l L 74
FMEZEL £7,

Axor yid, Tz 2FMiL FT; 2 BERS 2 DEEZRL FT; 2B 0HEIE, v 27l L 2R
fEZRLE T,

BB, and b or b, IRFTMEHZ True X° False IZHIRE T MRICFHE L5 BZ2IR L 3, T DHARAMER
REEHLHDFT, HIRIE s DILFFHIT, HXFINRST 7 40 FOEICEEZIZ VWL & s or 'foo!
FEATMEE G ZET, not IZBTHLWEZIERT 20T, 5IOBICEFRR 7 UEZRLET (FlX
¥, not 'foo' I& '' T3/ False IR D XF),

6.12 XA\

assignment_expression = [identifier ":="] expression

An assignment expression (sometimes also called a "named expression” or “walrus”) assigns an

ezpression to an identifier, while also returning the value of the ezpression.

PR AIR—Yarrvay, 7V—UR b, T4 A2 FROBRERD DI, 4 YRRV ARXY v RRERDHEZITS
LR EIZ s HETOMHIZ, —RI2HETERVIEZBENZ G LERA, FHZZAZTRDO RF2 X2
FHERL TLZX W

124 % 6 & 1 (expression)
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One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):
process (chunk)

Assignment expressions must be surrounded by parentheses when used as expression statements and
when used as sub-expressions in slicing, conditional, lambda, keyword-argument, and comprehension-if
expressions and in assert, with, and assignment statements. In all other places where they can be

used, parentheses are not required, including in if and while statements.

Added in version 3.8: fRARICBIL TLDFL I PEP 572 2R L T 7ZX W,

6.13 &= (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_ezpression | lambda_expr

S (LIZUIE 7 STEEETY L IHENET) 135S B AT Python OMETT,

x if C else y EWHRUIRHNC z TERLGEMH C 2FMiL £ 3. C 2 true DFE 1 H3FHM X NEDHR
IhFET, TR OHEICIE y PFHtiZ LRI F T,

MBI L TX DL <1E PEP 308 2ZHL T 22X W,

6.14 5 L4 (lambda)

lambda_expr = "lambda" [parameter_list] ":" ezpression

FLXX (ZXBAEBPEINFET) ZEAEBZERT 201V EF, X lambda parameters:
expression IZBA 7O 7 MITRDET, ZOMHA T 27 MEIMTRERIN TV REBA T =
M EBRICEIEL £3:

def <lambda>(parameters):

return expression

FIBO—EOMIE BHER 22 L TSV, 7JAXKNTHERSINLBEERERT /) 7—>a vy 280
D TERVRICHER LTSV,

6.14. S L4 (lambda) 125
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6.15 XU X+

expression_list n= ezpression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = exzpression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

Y2 FFRRPHEFIRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, RTNVOEXER, VAMNZHE2RAOBIHFE LL D ET, RIEILOSAEANFTHIENE T,

TARYVRAYZ * B ATITINDOTUNYD 2EKRLE T, ZOMERETIE 1757/ TRIFUIRD 8
Ao TDATZITNMET Uy 7 ENFMBETEROY =7 YRR, FilLnwag 7, VR EEIZ
AR ENE T,

Added in version 3.5: WY A FTDA T TNDT Uy ZI3HEINC PEP 448 TIREXNE LT,

A trailing comma is required only to create a one-item tuple, such as 1,; it is optional in all other cases.
A single expression without a trailing comma doesn’t create a tuple, but rather yields the value of that

expression. (To create an empty tuple, use an empty pair of parentheses: ().)

6.16 FTHlE~

Python &, RZ2ELSHEANCIACFHMEL £9. 72720, RARXZFHES 2 & 213, WL XD & IR
iz Ed,

PUTMISR S EITXDRATTOFMENEF X, IRAFORFIERF LR IR £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

6.17 EEFDEILIBML

T o&RIZ Python BT 2 HATOBRENMZEN LD DT, BEBMORD &V (FEVRDE)
DD HRGEY (FENRDIIV) DIRIERTH Y F3, ALKy 7 ANOHETFOBEIEIEMIZFE T TT,
XHHRINOREN TV RVWD DR ZHEAEF T, FLRy 7 ANDEETFIE. EhrbhAe 71—t
SNFET (Fhte LT RERBIUFHFRBELSEC T V—TLShET),

LEER HiTHl RSN T WS K512, B ATE. F—Mo 72X NI THE CERIEM 2H > T\ T, Ersh
WHEBHT 2 L WO R R R o TV B Z R ITIERL T2 W0,

126 % 6 & 1 (expression)
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HEF Lz
(expressions...), AR EEENR, VR MERR, BEE

[expressions...], {key: value...}, {expressions...} Fn. £EXT

x[index], x[index:index], x(arguments...), x. HRTIEE. A 74 ARIE FFCHL, B

attribute Z R

await Await

*k N X

+X, -X, ~X B, &%, vy ML NOT

*xQ,/,//, % RE, THIRE, BRE. VIDIETRE,
R0

+ - i B K RE

<L, >> > ]\fﬁ'ﬁ\ﬁ

& vy MHAZ AND

- vy ML XOR
vy MHAZ OR

in, not im, 1s, 15 not, <, <=, > >= = == Fig R —D 7 R + % &tk

not 7 — VA NOT

and 7—ViEE AND

or 7 —EE OR

if -- else R

lLambda 7 LE R

= RAK

R0

5 ONEREET o+ 13, AHINCH 2 BIEEMEE TS 2 WVIZHEEL v MEET X DITCVEABERIEM R D 3, OF D 2xx-1 1%
0.5 1TkHET,

N il

LT UL 4 XVESY. EANEN 2 TIZE D E T
6.17. ERFOEKIEN 127
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SEVEN

B2 (SIMPLE STATEMENT)

B e iX, B—omBEfTci®d 5 s Ty, B—0fTAE, BROEMXEZtIan Y TREY-TA
NZZENTEET, HMXDOMUILLTOED T

simple_stmt = expression_stmt
assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt
del_stmt
return_stmt

yield_stmt

|

|

|

|

|

|

|

|

| raise_stmt
| break_stmt

| continue_stmt
| Zmport_stmt

| future_stmt

| global_stmt

| nonlocal_stmt
|

type_stmt

7.1 X (expression statement)

AE, (FITHFENREWATIR) HEREE L THAT 2 2D1cffioz b, (BEIX) v Y% (procedure:

BRHERZEZ VKO Z 2 TF; Python Tld, 7B v I3fE None ZIRL 7)) ZUH T /29I
HuEd, ZOMOFENATHALZMS 2B TEETL. FHRIL DD ET, AXOMUILIT il
HTY:

expression_stmt = starred_exzpression
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AXBEHDV AN (H—DHXDZeddHbh £7) Z{HFEL £7,

WFEE— F Tl fH2 None TIFAUI, HZMHAALBIE repr () TXFINTEIL T, Z DFERDLFH
N7 o TEHEEZH L 3, (None IR Z2 XX DHEREFEEHINRVDOT, ooy »DIFUHIL
EiToTd AR EzRA, )

7.2 KAX (assighment statement)

RASE, BETZEIC () HEL72D, BEHAGERA 7V 27 PORBHERERZZEE LD T501Ifb
NE7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)x [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "]"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRESUIOWTIE 74T HESRLTLZEW, )

RAZIERDOV Z b (ZARHE—ORTH, HYvTRYLALRY Z M TH &L, BEEFZ IR L L
EEWHLTLEEW) 23HHEi L, BoNthehod 7Y =2 FeZ—4y b (target) DY 2 FSH LT
EblneRALTOEET,

RARE =7y + (VA b) OFRH > THIRNIKITDRE S, X—7 v bIZREARAEA 7D =2 (B
MBI BT FRBAIAR) O—HTH2GE. ZOEEAERA 7Y = 7 MIRIRINTRAZELT
LT, ZORABENGEIETDH 2 20Wr Lz UIa b 8 A, RADPATRERGE BN EFITT 5
LB TEEY, B ikaoh s BHP, BEEh 26503, 20472 =227 MIERTEZONTVET
(IREEDEE HizZRLT{EEW).

Z—4y FUZ M, HFEMRLATFITHERTOTD XL, ZRICHT A7V 27 FORAR. LT X
SIICHRINCERINTVET,

e R o F)RAMNDR—F v+ 1O Tary<siEnTEs 3., ECHENCTHELA TV
B AT VEEDR—Fy MITRAZIRET,

o FODHh:

-V EMNX DXy beIND, BHIZT AR YR B—DMNWR =7y v BRR—=F v P U R
MZ—D2RIEENTVEEHE: A7V MIATITINLT, PR X—F vy PURTIOD
=7y bOEID S —DDRVEREELRRITNE R FHA, B ZDX—-57 v M X DHTD
R—47y M, 4TI 7NVDEHOEREN LG SEANMAINE T, BFZ20&—r v P EXD#ES

130 % 7 & BHiX (simple statement)
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DRy M, 4T 7 TLVOKRBOEESMAZhET, BFEDX—Fy M2, 477710
Ko BHDY A PHRAINET (VR L ETENEVERA),

— Z3TRVES: A7V22 M3, Z—F v FURMOR—Fy F LA LBOBEZREHESA 757
ATRINER S F, BRIEDS SEANET 52— v MIAIhET,

H—=D&X—=7y PAOHE—DF 7Y =227 FORAIZ, UTOLSICLTHBINZERSNTVE T,

. X—2y MAREIT (%) OBE:

— BHIPBEDaA—F 71y ZHD global R nonlocal ITEPNTWARWIFIUL: HENIIRED
0 —ANVAHEBNOA 7Y = 7 MICHIEENE T,

— ZITRITNE: AEidZEhzhr o — N VEGRTZERIND, nonlocal THRD &A% ETZE
BIANDA 7Y 27 MIZHEBEXNE T,

ZHIDT TR ADEE, HHRE (rebind) 2B b E 3, FHIEIC X > T, LETZDARIC
FEINTWA TV 27 FOBRA T b (reference count) BERICKR o 7H/E. 7027 I
fEii (deallocate) &, 7 A b F 7 & (destructor) 235 (fFAETAUX) PP E N F T,

=7y FHRBMEZROGE: ZREINTH L —KEEOXPMEFHT S N £ 5, EFRARTRERENZ
SFATT 2l PTIRIFNIRD FEA; Z 5 TRIFAUI, TypeError XM INE T, K. TOF 7
V7 MIHLT, AL 7Y =7 FRIEELLZBHECRAL TIupBuwEbE 3, KAZET
TERVWESE, A GBFEE AttributeError TI 2, SRTIEDH D FVA) 2iXHLET,

FE: A7 =227 b7 724 Y RAZ AT, RAHEETFOMILICEESREH 5 £ &, HURD a.x
BA YRRV RADENE (A Y AXVRADBUEPFIELRITINR) 77 ABEDEE LI T 78R T
BZA[REMER DD T, FHOX—7 v b a.x 3HIA VARV ZADEE LTED S ToHh, HER
SIEREINE T, ZOeBH, B350 a.x ZAUHEEZSET 2 L3R g8 A: AT F
ZEMEESRL, EAE3H LA Y RARX Y AEEERADEZ =7y P LTERT 2 L5k &:

class Cls:
x =3 # class wvariable
inst = C1s()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ i, property() TERINLTR T 4 DI BRTRIZ Y FREHICHLTE, HITLIH
TWEE 2 IR FEA,

Z—5y FRRFREAS: BREINATV S —XEXDPFMEIN T T, BRSPS (VR FDXSR)
DA RTARY—HFVRAX T2l M, (HEBEDESR) vy Yy TV 2 s FHELRRTIE
D A, T, FFERLORTRITMENE T,

—KFEB (VAIDEIR) I 2a—RTNRY—r Y AX TV 227 b THNI, RTFERDIERE S X
RIFIIRD FRA. BEIARSL, Y= Y AORIMMAINE T, BHIERENIZ, >—F >R
DEX XD H/PNXRIFADEB TR TIRSL T, ¥—Fr Y RE, 204 ¥ F 7 AHFHOBERITHAA
7927 PERALTIVBWEDEONET, 477 ADHHAI L S, IndexError 23k X
NFT BWEEESN Y =7 Y RRAEIT> T, VA MNEROHZRBIMITEZEA)

If the primary is a mapping object (such as a dictionary), the subscript must have a type compatible

7.2.
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with the mapping’s key type, and the mapping is then asked to create a key/value pair which maps
the subscript to the assigned object. This can either replace an existing key/value pair with the

same key value, or insert a new key/value pair (if no key with the same value existed).

For user-defined objects, the __setitem__ () method is called with appropriate arguments.

o X—U v MBRITARIZE: BREIN TV L —TEEAFHliE N T d, —KERZE. (VA PO XS5 7%)
R2—RINRY =T VARF T 27 v B A RTNERD FRA, FRAA T 27 MIZETLE D
=T YAXTI 27 PTRIFNIRD A, RIS, RAT7A4 ZADTRE ER %2R 035 AUXEH X
NET; T7ANVMEIZNRZN0 2 —F Y ADOREITY, LRE FROFMGIIEL TR IFUERD
FEA, WINDPDOERAVAKLRS, O—r Y ADORIDVMEINE T, FANIZ, HEHRIZ 020> —
FYADRIETIINES K5 2FghFEd, RRIC. ATARAZHWRAA T 27 P TEEHZ
TR —r YAA TV 27 PIMWEDEE T, X—7 v b —F Y ATHINTWSBRD, X7
A ZADREZFHERAY —r Y ZADEZI LB R ->TWTEL, ZOHARERE—F v by —Fr VADEX
PEBINET,

CPython REDM: FHAEDFETIX, 2—F v FOMIBROMILLFALTHE L ARINTED, HE)
R — RERT7 = —XHIFHR T — X v =Y %o TIEEEINE T,

RADEZRIC IR, AL GADF —"—F v %’ Al (simultaneous)’ T3 (flziX a, b = b, aiF
TODEREANEZET) B RANREZRLIELEE ES5L OF—nN—=F v TR ENLLHANEI D, B
DILTT, FlZIE UTo7FerJ i [0, 21 ZHIAILTLEVWES:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1s updated, then z[t] is updated
print(x)

BE:

PEP 3132 - Extended Iterable Unpacking
*target OFEMHEE,

7.2.1 EHRAX (augmented assignment statement)

RKEAAE, “HERERAXZHAGDE T 2O LZbDTT:

augmented_assignment_stmt = augtarget augop (exzpression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop = Nyp=n | n_—n | Ng=" | nE=" I u/=n | ||//=n | "%=" | NWyop="
I nys=n | ngg=" I ng=" | n=~—n I |||=||

(BRRD 3 DDOWMLERICOVWTIE T5307) Z2ZRLTIEEW, )

BERALIE, Z—F v b (ERORALLEST, 7Y%y ZIFRI D EHA) LRV R FRFMHL, Zh
&~ O DL TRICRE D B AD “IEHE R T, SR LOX—Fy MIRALET, 2—4

132 % 7 & BHiX (simple statement)
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MEI—E LMl X R EE Ao

x += 1 LS BRBRERARZ, x = x + 1 DL CHF SR TIFAROIIEIC T E X925, HEHICEMIC
FRhERA, RERADOH T, x T—ELIFMEINERTA, £, EEOUHEE LT, AIEERSIE 1V
TL—=2R (in-place) TENFITINE T, ZhE. RARICHALRA 7Y 27 P2ERLTEX =5y MR
AT2DTERL. MEIOAT7Y =27 PONBEEZEET L0528 T,

HEORALITEN, RERASIAL 2T 2 BilC Az iiL 3, e 2E ali]l += £(x) &%
$ ali] 2@, £(x) ZFHIlI L TNE 2TV, RRICHERZ alil ITEDHTET,

BERAXTITOR RN, ZTAADRAR, —XHIEBOR—7 v N DFETI2HEERE, @HED
RAEFRIC XS bEd, Rk, BERATITORZ ZHEREEZ, BT AYTL—REE »
Thbhz 2k, BEOHEE YR U T,

EBESROLX -7y FOBE VSABMEA VARV ZABEEICOVWTOEE LFREBRICETE O ADEH X
nxEg,

7.2.2 FRGERKAX (annotated assignment statements)

AR ARAE. 1 2OXDOFTEERBHD Y ) T —>are A7 a v ORAXEHAEDEZHDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_expression)]

HHED KA (assignment statement) ¥ DFEWIX, fRAED 1 DRBEXN S Z e ZF T,

The assignment target is considered ”simple” if it consists of a single name that is not enclosed in
parentheses. For simple assignment targets, if in class or module scope, the annotations are evaluated and
stored in a special class or module attribute __annotations__ that is a dictionary mapping from variable
names (mangled if private) to evaluated annotations. This attribute is writable and is automatically

created at the start of class or module body execution, if annotations are found statically.

If the assignment target is not simple (an attribute, subscript node, or parenthesized name), the anno-

tation is evaluated if in class or module scope, but not stored.

R a0 — 7 THENCERDPN VTV EE, ZORANEZOBBR a—-FTa—InRdbDilizh £9,
FRUHNCFHl X T, BIR a -T2 S E 8 A,

If the right hand side is present, an annotated assignment performs the actual assignment before evalu-
ating annotations (where applicable). If the right hand side is not present for an expression target, then

the interpreter evaluates the target except for the last __setitem__ () or __setattr_ _ () call.
BE:

PEP 526 - Syntax for Variable Annotations
(75 RAZERRA VARV AERZBAR) ZBOBIRZMNIT S, aX Y P TRET20TIERVI
ENORENIIETE
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PEP 484 - Type hints
typing Y 2 — L EBM L., EFNENTY —L = IDE THEZX 287 ) 57— 3 > OFEEEN L AT 1R

3 2R

N—Y 3 3.8 TZH: Now annotated assignments allow the same expressions in the right hand side
as regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a

syntax error.

7.3 assert X

assert X, TRIZ T AMNICT Ny ZH 7 ¥ — a ¥ (debugging assertion) & (LT % 72 DEF| 72 /77
T3

assert_stmt = "assert" ezpression ["," ezpression]

HifliZs ¥ assert expression i

if __debug__:
if not expression: raise AssertionError

L EfTT, JLREA assert expressionl, expression2 &, TN X EMTT

if __debug__:
if not expressionl: raise AssertionError(expression2)

FEEOEMBEfRIX, __debug__ & AssertionError A3, R DMHAAAZHEZSIRL TV EWSHIIED L
W DIL->TWET, REDOEETIX, HAAAZTE __debug__ [ FBEHE DRI TIX True THH, FiE{LD
TRENZHE (I<v Y RIA4 VA T2 ay -0) & False TF, BURD a— FAERBE. 2> 4 LRICE
BEHERINTVS L assert XDaA— FE2—HIHANLEEA, FITRAKRLEADY —Ra—- 25—
A=Y ANZDEEIDD FHA; a—NERX Y 7 FL—ANTRRINE T,

__debug__ NORARIAERBETT, HAAAZRDIEIZ, 4 22TV XPHIET 5 & ZCRESNET,

7.4 pass X

pass_stmt = "pass"

pass 13 XVIRME (null operation) T - pass BETENTH, MDEEZFHA, pass &, HUENITIZ
XRERED, a—Fe LTS ET LI BRVBED T L -V Ry LTEATT, #filzid:

def f(arg): pass # a function that does mothing (yet)
(RDR=V ki)
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(FiDR— 25 D %)

{class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

A 7Y =2 b DHIBR (deletion) (&, RADER L IFE LI HETHRFINIERSNTVWE T, I TRE%E
BRFHMEEAE T, WD Y P EBRZIZEEDET,

R—7"y FYRMINT BHIBRIZ, FLDX—5y FEREDPSENENACHIRINICHIFRL 3,

HHTOHIBRIZ, B — AN F 370 — NV AFTZER P S ZOE4FOREEMDRE S, ©5 5 0HHT%
M2 E, AEIAFACa—RF7ay 7D global XTHEENTWELE S 2ICED £F, HETHREM
(unbound) 7 &, NameError ISt tH X L& 5

BYHSH. BFERLL. BIUR T A RAOHIBRREIX, MRELRZ—XEF TV =7 PESIET; 7R
DHIBRIE—MANTIRETI 2B DZED R 5 4 A 2RAT 2D LFHHTT (2. ZOMMRBRDR I 4 2354
TV PTHREINTVET),

N—a v 3.2 TEHE: DINE. HB3LRIBFRRA L7 0y Z7OHEERE LTERAZEEZ. v—h Ly
222 & Z DA R HIFR S % 2 2 IZ N IERET L 72,

7.6 return X

return_stmt = "return" [ezpression_list]

return ., FABUERN THSEMICA R P LTHNE T, 2 A M L7277 REZRMIEBENLEE A
RVZA MDD E25E. VA MPEHMOESNET, ZAUNDEEIL None TEEMZ ONE T,
return ZfE5 . RV R+ (713 None) ZEDfEHE LT, BIEDBEIFOH L2 SR L £3,

return I2X o T, finally Hiz & bR try XOMWUIED G| ZJEX N2 L, EFRICBEED o HkIT 51
finally HiDSEITINE T,

Tz L — XTI, return IEY =1L —X DD D Z/R L. Stoplteration fIAf XM EE T, K
SNIfEIZ (HAUL). StopIteration ZHEALT 551 8UCfiDIL. StopIlteration.value BIEIZZD 3,

FERPY = 2L —ZXBETIE, FIRELD return XWIERARP Y 221 —XDKbD ERL,
StopAsyncIteration #iEH X B FE T, 5IHH D D return id, FEEMAY = 2 L — X B TIEIIET
5“—“6?—0
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7.7 yield X

yield_stmt = yield_expression

yield SUIERINC yield I AT TT, yield XEZHW3 & yield AL THERIEIMZ EMET 5 Z 2 25HIKk
£3, HlZIX, yield X

yield <expr>
yield from <expr>

BT D yield R & E T3

(yield <expr>)

(yield from <expr>)

yield & N 3E generator ZERT 2 & 22, ZORKANTOAMES Z e K FE T, BAKERAT yield
ZHMAT 2T, ZOERGEH OB TR =2 L —XBBUTRD 5,

yield OEKROTERRHINIL, Vield I HiZSWL TLZE W,

7.8 raise X

raise_stmt = "raise" [expression ["from" ezpression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also
known as the active exception. If there isn’t currently an active exception, a RuntimeError exception is

raised indicating that this is an error.

Z 5 TRITNX, raise ZEMOX %z, fINAF T 27 e LTEHMEIL £3, Z4Ud. BaseException D
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLITA YRR 2T B e THRONE T,

FIAD B ZFIHNA D RBEAD T S AT ME FA VAR RAFEDDHDTT,

A traceback object is normally created automatically when an exception is raised and attached to it as
the __traceback__ attribute. You can create an exception and set your own traceback in one step using
the with_traceback () exception method (which returns the same exception instance, with its traceback

set to its argument), like so:

[raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print(1 / 0)

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

raise RuntimeError("Something bad happened") from exc

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being
handled. An exception may be handled when an ezcept or finally clause, or a with statement, is

used. The previous exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print(1 / 0)

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

raise RuntimeError("Something bad happened")

RuntimeError: Something bad happened

Exception chaining can be explicitly suppressed by specifying None in the from clause:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

(RDR—=V ki)
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(FiDR— 25 D %)
Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BIAMZRE S 2B IEHE GISh Eiicd D £9, F. BISMAEICEE S 2 1EHIE try X HICH D 5,
N— 3y 3.3 TZH: None 7% raise X from YD Y 2 LTHR B LD D FEL
Added the __suppress_context__ attribute to suppress automatic display of the exception context.

N— a3 ¥ 3.11 TEHE: If the traceback of the active exception is modified in an ezcept clause, a sub-
sequent raise statement re-raises the exception with the modified traceback. Previously, the exception

was re-raised with the traceback it had when it was caught.

7.9 break X

break_stmt = "break"

break XiE, X2 LTE for — 7% while L —7ONHTOAHRE T2 Z B TELZTH, L—TH
DREFERS T 7 ZAERONINIZHBITE 28 A,

break XiX. XEMSHOAMDIL—TRETXH, L—TICFT> 2 vD else Hididh 25E511EF0%E R
v FLET,

for W—""% break KL-oTHT T2, V—THlHIX—7 vy MIZDORDEEZFEEFL 3.

break 2% finally HiZfED try XOIMINLIRZ EFERIIE, NV — T2 EBIH T 2F1ICZ D finally Hi
HEITENET,

7.10 continue X

continue_stmt ::= "continue"

continue & for — 7% while L—7HDIX A M THEGENIZOATNE T2, L—THNOBEBERC
27 AEBOFNIHNE R Ao continue UE, 2P 5 b NRIDL — 7 ORDFEEN LB Z ki L %57,

continue B’ finally Al&Hiolz try XatkiI 2 L &, £0 finally AI2RDNL— T A 7L ZIED Sl
WKHEITENET,
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7.11 import X

import_stmt n= "import" module ["as" <dentifier] ("," module ["as" identifier])x*
| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" <dentifier])x*
| "from" relative_module "import" "(" identifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "x*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+

(from HiHfEWV) BARD import & 2 DDR T v FTETENET:
L 22—zl L, BRETHIUIR— FLIHHET
2. import XWENZ XA —TDu—hLVELHIZERTHEZERT 5,

XH (= TRYISBNT) HROHIZEATVWS L Z2iE, b x5 EZOHIDMERD import SXIZHEIX iz
MDEIIT, 20DRTy FTHH T L IBEPNCFEITEINE T,

EVa2—AZRMI. v—-FF2 1 D2HORAT v FOFMICOVWTIE, A1V R—FRATL OEICEDEEL
KEPNTVET, ZITRE A VRIS RTLOIMMEEZ D RAEZIAXT2DIMERAZ22TO7 v 7 DA
BT THL, BABEEDOA VR P TELZRy F =V LI 2= LIZDOVWTHRHINTVET, ZDX
Ty ITIRERTZ2L0nS Z2id, BEOLLKEY 2a—RMA»LRW, HBEWVWWE TV 2—Nithbda—F
DETEED, TV 2 —LOYHHLOBRHP T I —DREZ2DELLPPEETNE I LIHERLTLE
S\,

ERLAES 2 —ADBEEICHETERES. XD 320550 1 DD HETH—HLVLETZMTHZ 3 X
STk ET:

o BV a—EDRIT as DRV TV EIX. as DEADHHIZEHZ. A VR—FEINEED 2 —d
HELET,

o MOAFPIEEEINTELT, A VEA-— PO TVREY 2 —ADR ENDEY 2 - Ao RGE, £
DEY 2—NEHA VHE— FENEET 2—AADBRYL LT, n—h VAL THRBEI TS

e A VE—PFINTVREY 2a—ADPEHREFIOET 22— THWIEES, EYa—L280RE Dy
T—=I%MB, FDORy F—IANDOSHE LT, n— LV EAEiEETHREXINE S, 4/ Y R—FEXNE
Pa—nZiE, BETERLSELEBHiGEZH > T7 72 A LRTNUIRD EHA

from B TIE D 5D LEMLFIEL A E T
1. from HiITHEENLEY 2 -2 AMIH L, HETHIUTo— F LIS 3;
2. import HITHRE XNz Zh2h oAl Fi1onf LLUT O 21T 5

L A Y R=FENLEY 2 - B ZDHBIFHOBEEZR > T2 02 ERT 5
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2. ZOWANTHOBEEFF> Tk oG81E. ZOFBINTHR T ITEI 2 —1DA VR— &R
B A VE—FNENTEI 22—V FDREWLD D 2 EEHRET 3

3. B RMD 5 0IEEIE. ImportError AT %,

4. BEBRMA» o258, as BiBH AL 6ZFZDEH. F5ThVWESEBELAZH- T, ZOHE
ANDBEB T — H VAT I NS

:
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as fbb
from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as baz

from foo import attr # foo imported and foo.attr bound as attr

BAIFOV R PR (%) KEEHD> TVRHEE, TV 2 - L TERIN TV I AMI N2 TOAH
B, dmport X WBHRAA—T DU —HIVEHTEBICHBE N E T,

EV 2 LTERINS DEASNIEE 3. BV 2L OERIZEMICH 2 __all__ WO HRTOEREH
NBZETRESINET; TOEBDERIN TV EIHEE, ZREED 2 -V TERINIhA VKR—F X
NBHLORE, XFHDY =7 YA TRIFUI W EH A, __all__ THIEINHARNZ. 2 TREAX
NTW2eRLIN, FIETZIeMNERSINET, __all__ PERINTOVRWEE, KRS ARE
F. BV 2 VORI TRN P o7, 7YX —2a7XF (') THELBRVWETOLRD I L TT,
__all__ Z2TORM APl 280RETY, 24U API O—HTRVWHD (ZDEI 2 —LTA ¥ FR—F
EIEDLNTVWEIA TIVEY 2 —RE) 50 DAL TLEDLRVEDDLHATT,

A YR=PDYV AN EFEH—FEKX - from module import * -— &, T 2 — VLNV TOAFINET,
I IARHEBERT IO ZE 5 £ 35, SyntaxError DX ENE T,

AVR=FTEZEYVa—NEHET DL E,. ZOEY 2 —LOHExt$ (absolute name) ZIEE T 2 LEIXDH
DEBA, EV 2= —I MDAy r —JREENTWEHE, HHEO My IRy 5 —IDBZ0D
Ny r =% %LR T2 BAMHNA VR=—bFT2Z2eDTEET, from DRIHEEINZEY 2 —L%
Ry =Y OFEHICEBED ¥y 2T 52T, ElEREHTZIEET 2 Z e R LIZHHED Ny —VREE
PHNL D LOREEANT D ZIETZ2 LN TEET, LHOFY b 1 DDHE, import #8275 T
WEEY 2 —HFETZBED Ny r—IZRLET, 3 DODFy M2 DOEDLRAVERLET, KD
T, pkg XY I —YDHDEY 2—/LT from . import mod ZEITF 5 &, pkg.mod A Y R—FrF3Z
227 5, pkg.subpkgl DA 5 from ..subpkg2 import mod %EfTF % Y. pkg.subpkg2.mod %
A YR=PLET, A VK= bDIEREE Package Relative Imports DENIEEFNTVWE T,

EDET 2 - D0 — FENERELZHNCRDVWT TV r—>arnkoic, HaAHBE
importlib.import_module () DRt TVE T,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.
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7.11.1 future X (future statement)
future &, FEROFRHE OH 72 L HEEEDIEHE(L X 17z Python ® VUV — A THIHAIBEICR % & © AU E
RN 2T, FEDEY 2 —NZaV A VIR EDD, a4 ZI120T 2487R4] (directive) TI,

future T HEED R WEE R XN/2RRD Python DAN—Y a VIZBEGIIBITT 272003 D T, future
I & o THREREMPEREL 2 2 ) ) — ZADFNICZNEEY 2 — VHEMNTHHT 2 Z 2 R E T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" <dentifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"
feature = tdentifier
future 303, Y 2 — NV OB E LT IUILD FH AL future XOANTENTLIVWHREILTTY -

e EVa2—LDFRFaXyT—arXEH ( HIUL)

o ZOMD future 3o
future X% H 5 BEDH 2 ME—DHEEIL annotations TF (PEP 563 2B LT X W),

future X CTHMIC TE 2 EE N HEEIX. 5T Python 3 AWML ET I, 2DV X MIX
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNSIEFBICETHEMIIR > TVWT, BRAEAEED DT
WEREhTWas0, TTRRIEZTTT,

future 3CIE. = XS4 VRRTRIZR R D TRl S . b k3 SREOHLZ 72 THESCRAK (construct)
WA 2 EMRNUPEEINTVSIHE, ZEFMNILIELIERRZ2 3 - F2ERT 2 e TEHREINATVE
T BIRIEREIC X o T, (B R PREED K 572) BIMED RV BCDID AN bhs 22 AH D %
T TOHE. AV FIEFED 2 - ARFOR D DTN T 2REDRDH 200 L0ERA, 25 La—
FAEBICBET 2RER. FITRETHREIL TS I3 TEEEA,

CNETOETDOV Y —RIZBWT, a4 FFEDEBENERBEADZH > TED. future U RETDHE
HEMAEEN TV AEA I a Yy S AR — R EH LTS,

future XDOEITRICBIT 3 EE L ERMIHE, import X R U T, LTI 2 —)L __future__ 23H D,
R DWVWTIRRTHRANE T, __future__ &, future XHET XN B BIEE D FIET import 3,

future XDOEITRIC BT 2 KAl2BERAT I, future XTHIMLS N2 FEDHREIC X > TEDD 15,

DUFosizid, i SRR ERIZZ VD THER L TS

[import __future__ [as name]
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ZAUX future XTEH D FHA; TOXUKEF D import XTH D, Z DMORFR A2 BEBRAT U MY 72 il R
EHHEEA

Code compiled by calls to the built-in functions exec() and compile() that occur in a module M
containing a future statement will, by default, use the new syntax or semantics associated with the
future statement. This can be controlled by optional arguments to compile () --- see the documentation

of that function for details.

SEEA v X TV ERDTa PV TERA T AN L future E. ZOHBDA VR TSV EREy S a P TH
D ET, AVETVRE -i 7> a vy TRELTEITIRNEXRZYV TSN EEE L, X2V T M
future XEANTEL &, BRI R 2V I BETEINRICEHBT X056y > a Y TEMICRED
9,

BE.:

PEP 236 - Back to the __ future___
~ future  fEHEOEZR

7.12 global X

lobal_stmt ::= "oglobal" identifier ("," identifier)*
g g

global XX, BHIEDaA—F 7y 7 2R THRIINEESETT, global U, FIZEL#AT%2 70—
PNUVERE LTI 2 X5HET D22 REKL £, global Zffb iz a— LERIRAZITS Z
LIIAARET I, HHZHEZ X202 E 70— "L TH i L EERTIC/a— "\ WEREBHT 3
EMTEET,

global XTHIET 24N, MLa—F7my 2fT, 70747 F 2L global X & Do Tk
7D EHE A

global X THIZET 2 4HMNE, REIEE LT, 7201 with XX except HIDX—7 v b LTERIND,
for DR —4"y P YR b, class EF. BEBUER. import X, BT/ 77— a VOFTERINZD LT
372D E£HA.

CPython REDFFM: BIfEDFEE TR, THLDHIRD 5 EEOPITOVTIREHRI L TWEEAD, T
7 LTI ORMEINTALRZEHITRETIEDH D FHA, FEROFEE T, ZOHIRZEHI L7=D. BEED S
HIZT0 Y7 AOERMNIZEE LD 28N HD £75,

TOJSRDIHDEER: global 1ZX—H I3 2574 (directive) TF, Z DIERAIE global L
EFARICFHARAENZ - RN L TOABHINE T, KT, HAALD exec() BAKAITA > TWV3
global XX, BBOMIHELE SATWS a—F 7y ZJWNIMRERIFT Z 3R, ZOEI BT
cEEhTWda— R, EROMEHLEZEL 3 — FHAOD global XISHERZITEHA, AL
B, B eval() BE compile() IZHHTEED 75,
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7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

When the definition of a function or class is nested (enclosed) within the definitions of other functions,
its nonlocal scopes are the local scopes of the enclosing functions. The nonlocal statement causes the
listed identifiers to refer to names previously bound in nonlocal scopes. It allows encapsulated code to
rebind such nonlocal identifiers. If a name is bound in more than one nonlocal scope, the nearest binding
is used. If a name is not bound in any nonlocal scope, or if there is no nonlocal scope, a SyntaxError

is raised.

The nonlocal statement applies to the entire scope of a function or class body. A SyntaxError is raised

if a variable is used or assigned to prior to its nonlocal declaration in the scope.
BE:

PEP 3104 - Access to Names in Outer Scopes
nonlocal X DFAM,

Programmer’s note: nonlocal is a directive to the parser and applies only to code parsed along with

it. See the note for the global statement.

7.14 The type statement

type_stmt = 'type' identifier [type_params] "=" expression

The type statement declares a type alias, which is an instance of typing.TypeAliasType.

For example, the following statement creates a type alias:

[type Point = tuple[float, float]

This code is roughly equivalent to:

annotation-def VALUE_OF_Point():
return tuple[float, float]
Point = typing.TypeAliasType("Point", VALUE_OF_Point())

annotation-def indicates an annotation scope, which behaves mostly like a function, but with several

small differences.

The value of the type alias is evaluated in the annotation scope. It is not evaluated when the type alias
is created, but only when the value is accessed through the type alias’s __value__ attribute (see Lazy

evaluation). This allows the type alias to refer to names that are not yet defined.
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Type aliases may be made generic by adding a type parameter list after the name. See Generic type

aliases for more.

type is a soft keyword.
Added in version 3.12.
BE.:

PEP 695 - Type Parameter Syntax

Introduced the type statement and syntax for generic classes and functions.
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EIGHT

#& (COMPOUND STATEMENT)

WO, MOL (D7 A—T) BAD EF; WA, FIZA 5T 2 O LOEFOHEA &5 D= D
FeHBERIELET, —MRICIE. A OIERITIC 27055 TEANE A, RHOE—FFicHERr
MBBEHLBDET,

if . while . BXY for . BHRIRGIE 7 o - EEBHL 3, try GHSMNUEES X/ F 720138
DT B2V =27y Ta—RFEEBEELE T, 2RI LT, with XiZa— ROz h) DR Ta—
FOWAL e R TIBEEITTEZ LOICLET, AL 7 7 2EHRD T2, BUNICIIEE TS,

BEXIZ., —2 LoD " i (clause) 225720 £, Hild, Ny XL T AL —1 (suite) HLEDEF, —D
DEEXERTHHONY XX, ETRLA YT FLRLVIZEINE T, SHOAN Y ZIZ—BIHAT %
F—U—FTHED, aunrTROIET, 24— M HIICX-> THIAZN 2 XDEZH T, 24— M,
ANy ZXWHBHTDaARYDRICE I an Yy TRY> TEPNz—DOL EOHM, F21k, ~Ny XK LITT
—OELA YT PENELDEEDTY, BREOHADZAA — MRD, HITEEXEZF A PTEXT,
TFDE, else HiBEHHD if BB T 20032 D LAVWRYOHENSAIEICRD £

[if testl: if test2: print(x) }

T, ZOAVFTFAINPRTE, LIan ili3iEa3anr X h@nTT, /o T, BUTDOFITIE,
print ) OMEYFH LIRIFETEITEINSG D, ELETINRVHIOEE LN TT:

{if x <y < z: print(x); print(y); print(z) J

Feowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
while_stmt
for_stmt
try_stmt
with_stmt
match_stmt
funcdef
classdef

async_with_stmt
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| async_for_stmt

| async_funcdef

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

B, XIFHIZ NEWLINE 2>, Z D12 DEDENT 230 /=d D TR T LE T, £ 7Y a v OIS
T XEFBTERWTRETHE 20T, BRI EFEL £2 A, (Python Tid, * X5 T2 (dangling)
else’ MIZ. A A PEINKL 1f XEA VTV PEEDZZETHRREINET),

T ofNcBT 3 3ERAOTRARIZ. BHEX D012, &HEizhl4 DITICEL X3 ILTVWET,

8.1 if X

if E, FMFETIREETT 5D IfEbNE S

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xk, X2—2>—DfHfiL TWE, HITR 2 ETHT T, BIZRoLHDRA — FETZERL 3 (H:
true ¥ %: false DERICOWVTIE, T—ILEE (boolean operation) fix S L TL ZEW); KT, #RL 7%
A4 = FETLET (ZLT, if XOMOEDZE, EITPHIZ SNEEA). ETORMIMBITZ - ZHE.
else finibhIUX. ZDARA — FHRFETSNET,

8.2 while X

while &, ROMELETH 5MH. ET2#EDETLDIHEDNET:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while IFN 2D IRLEGBM L. ETHIUIRMDAA — b 2FTLE T, AMMBTHIUT (B2 S5
WKHoTWBIdHDZAET), else HiDDH2HLEICRZNLETL, V—TZ2KTLET,

BHIDAAL — FHNT break XWETENZ L., else HIDAAL — b 2RITTEI RN —TEEKTLET,
continue XHBRHDAAL — FATETEINZ L, AL —FAIHLIED DXDETERFy FLT, ROE
BEMHICRE D £ 3,
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8.3 for X

for &, =7 VA (SUFHN ZBTNVERIZVRAT) . ZOMDIERIRE/R A 72 = 7 b (iterable object)
WNOEZRIZTE > TRIZILEE 21T S 7D i2fibh 3

for_stmt = "for" target_list "in" starred_list ":" suite

["else" ":" suitel

starred_list UI—ELIFHlix ., FHMEERE LT ATSTIL ATV 27 b E2RIDERDDE T, #
DATIZINPo AT7L—2 PMEohEd, £3. A 7L -0 oAEMSN2HRADOEREDL, BEE DA
KDL= 5 T target_list ITRA I (KA (assignment statement) i), 1 DHDAA — b
(suite) DEITINET, I, A T L= OERINIBZERIIHLTHRIIEINET, /7L —XD
TRTOERMUHEINTH L, else Hindd LHAUIE TSN, V—TUHEIHET LET,

BAIDAA — FDHT break XDBFETEND L, else HIDRAAf — " EFEIT T2 RLNA—TR2KTLE
3, continue XDBHWHIDAAL — FNTEITEND L, A4 =T HIZHZEODXDETERAF Yy LT, K
DEZDIIIE L0, TR EROBEREDPTENG A else HIOMHITED £ 5,

for =1 X —7 v P YR MADEBANDRAZITVE T, ZHTED, for L—THNBEDT, ZHRLHEID
ETORAREEEXINET:

for i in range(10):
print(i)
i=25 # this will not affect the for-loop
# because © will be overwritten with the next

# index in the range

N—=TPETLTHX=7y b YR MAOLHNTHIFRENERAD, 477 TADBEOHEITIE, V—TTD
RABELATORERA, B b #HAIABE range O 1. BRONZEEMINZRL £, HlZI1Z. range(3)
PRETZL 0. 1 2L T2DIEIHEREEZERLET,

N—=Yar 311 TEHE: KOV A FOHFTTRAEZY ZAZFEDIH (starred elements) ZEETE 2 L5124k
D¥E L,

8.4 try X

try &, O Fe DDA LT, FISMLHEB L/ 57232V -7 vy Fa— FEEELET:

try_stmt n= tryl_stmt | try2_stmt | try3_stmt

tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
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try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" sutte
"finally" ":" sutte

BIAMZEE S 2 2 Do EHRIE Gl Ficd b £5, £/, raise XOMEHIIC X 2 HIHDEICE$ 2 BRI,
raise X HilZHH 3,

8.4.1 except i

The except clause(s) specify one or more exception handlers. When no exception occurs in the try
clause, no exception handler is executed. When an exception occurs in the try suite, a search for
an exception handler is started. This search inspects the except clauses in turn until one is found
that matches the exception. An expression-less except clause, if present, must be last; it matches any

exception.

For an except clause with an expression, the expression must evaluate to an exception type or a tuple
of exception types. The raised exception matches an except clause whose expression evaluates to the

class or a non-virtual base class of the exception object, or to a tuple that contains such a class.

BISHE D except HICH BB L b o7, BIEOa—FZ2HS T HIIHMIL ZLTHFOHLAZ v 7
YRR ET, !

except HiDN vy Ri2H 2 X MEFHIF 2 & ZWBINDPRET D L. TLADANAY FIMRITF v L&,
Fil= e FIACIT T B HA N B S DMBEBIED except HIDIMIID o — FRMIH L A X v 7125 LTV
T (try XEEBHNERIT LD X5 IhbET),

53 % except HiROM 5 ¥, except HiD A4 — bHFITEINET, ZOEE. as F—7— F2 except
HICFETIE. ZORTIHEINTVE X =7y MIHIANDBIRAINE T, 2TD except HIIFEITAIRER
70y 2o TWRIFNERD F¥A, 2070y ZORRBICEET 5 &, @RI try XB2ARDERD S
FATEMBLE T, (ZDOZiE. AR M008B Z25E UEISMSH L TEFEEL. Ao~
FSHND try EiTHNDRE LGS, MIOAY RSZZOHNENLHE LN L Z2EKLET, )

BISDS as target ZfHo TRAINZE X, ZHUT except HiDKDO Y ICHEINE T, ZhAEB xS,
UToa—FR:

except E as N:

foo

M, LLToa— RERENEZ2DE 52D TT:

*Lgshg, Mo ERET 3 & 5% finally BIBRWBEICOAITTHLRAZ v 7DD £5, HLWLHSHI X - T, HWHA
Sdkbih g
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except E as N:
try:
foo
finally:
del N

o T, BIS%E except HILIFETSITE 2 £ 512F3720120F, HOANCRAZIRZITINERD FHA,
BIADHIRENZDIE. FL—ZANy DB EINZ L, FORRY 7 7L —ALTEBRSBEEZFED. XOH
R—VINEFTED I L —LHAD TR TORFERZEFEZIRTLES LS T,

except HiD A4 — F BEFTIN BRI, HIHD sys T 2 — VI I NF T, except HiOH TIE.
sys.exception() ZMUHTHIC Lo T IO T 7R T 22D TEET, BNV F I 2T S
&L sys BV 2 — MR E N TV B HI5LOfED, —DOHIDMEICED £73:

>>> print(sys.exception())
None
>>> try:
raise TypeError
. except:
print (repr(sys.exception()))
try:
raise ValueError
except:
print (repr(sys.exception()))
print (repr(sys.exception()))

TypeError ()
ValueError ()
TypeError ()
>>> print(sys.exception())

None

8.4.2 exceptx Hi

The except* clause(s) are used for handling ExceptionGroups. The exception type for matching is
interpreted as in the case of ezcept, but in the case of exception groups we can have partial matches
when the type matches some of the exceptions in the group. This means that multiple except* clauses
can execute, each handling part of the exception group. Each clause executes at most once and handles
an exception group of all matching exceptions. Each exception in the group is handled by at most one

except* clause, the first that matches it.

>>> try:
raise ExceptionGroup('eg",
[ValueError(1), TypeError(2), 0SError(3), 0SError(4)])
. except* TypeError as e:
print(f'caught {type(e)} with nested {e.exceptions}')
. except* OSError as e:

print (f'caught {type(e)} with nested {e.exceptions}')

(RDR=V ki)
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(RIDR=I D5 DREE)

caught <class 'ExceptionGroup'> with nested (TypeError(2),)

caught <class 'ExceptionGroup'> with nested (0SError(3), 0SError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>

| ExceptionGroup: eg

Any remaining exceptions that were not handled by any except* clause are re-raised at the end, along
with all exceptions that were raised from within the except* clauses. If this list contains more than one

exception to reraise, they are combined into an exception group.

If the raised exception is not an exception group and its type matches one of the except* clauses, it is

caught and wrapped by an exception group with an empty message string.

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:

print (repr(e))

ExceptionGroup('', (BlockingIOError()))

An except* clause must have a matching expression; it cannot be except*:. Furthermore, this expres-

sion cannot contain exception group types, because that would have ambiguous semantics.

It is not possible to mix ezcept and except* in the same try. break, continue and return cannot

appear in an except* clause.

8.4.3 else £

FFarodelse fild, avbu—n7a—n try 24— sEHRF, FADPEHINT, return X,
continue X. break XDWITNHPETEINLD > GEICEITEINE T, else Hi TR E F2HAMZ. Tl
2B % except HITIFNIEINFELR A,

8.4.4 finally &

finally Hi23d 25 E1E. W BER OWMUZIEEL E T, £73 except HiX else Hix @D, try HiDNFEIT
SNET, 2O DHIOPTHHNDGEE, ZDRINILHE SN TWRWEE L, BIFHE RN FS
Fo RIZ finally HIDFEITSNE T, RIEFSNLHINDD o 75813, finally HIORRBTHELINE T,
finally i CHIOBISNDEL SN 25EE. RESATOLRASNIFLWHISt O Y 7F A P e LTRIES
NETF, finally HiT return X, break XH 2 W continue X FEIT LG ER. RIFES N HISMINE
‘INET:
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>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42

finally HiZFTL TV 2. 7027 40 51 3FMERIIFIFACE E A,

try..finally X® try AA — bAT return . break . ¥£721d continue XWETE NG, finally
fiiv, o HRKIHIEHPT FTINET,

DR D EIXRBRICEITEIN return XITX > THRED £F, finally HIIHTHITIN S 720,
finally HiCHITI N7 return ITHICHRRICETEINSZ Z Ik 5

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

N—3 3 v 3.8 TEHE: Python3.8 MA{TII, E LOMEICKD finally HiTO continue UFHIET
L7z,

8.5 with X

with &, 7Ry Z7DFTE, AV TFAIIF—I ¥ Lo TERSNEAY v FTTv T 570I1C
FbLbhET (withXEAVTFAMIZ =Ty 2272 ayi2BRLTILEIV), Tk, X<{H3
try...ezcept...finally FIH X =2 & h T2 THERMICHAIHST 2 Z e A TE T,

with_stmt =
with_stmt_contents ::=

with_item =

"with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents ) ":" suite
with_item ("," with_item)x*

ezpression ["as" target]

—D0D "EE BHEO with XOFEITEUTDO L3 ICHEITLET:

1. ay7FxF A (with_item THEX 6NN ZFHMEiT228 T, av7FA b2 —=—Y ¥ ZHEL
7,

2. AVFTFAMIR—I XD __enter__ () XYy ¥, BTHSIZDiln—FIhET,

3. AVTFAMTA=I XD __exzit__ () XYV v FPB, BTMHSI=dicn—FEINFET,
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4. aYTFAMTA =T %D __enter__ () XY v RBFINET,

5. with XIZX =7y FHREENTWH, ZAUT __enter__ ) DODRDVENRASNE T,

FER: with I, _enter () XAV Y KPS - TULEGEICE  _exit () PEICHEIH
R EMBEFLET, TIDT, dbLEX—F v PYRAMDORARICZ S —HREELLBECIE. 2
NEZFDAAL —+OHFTRELEZZ IR EIEbDNET, UTORT v 77 2B TR

2V,

6. 24— bDFETSNET,

7.AYTFAMIR=I%D __exit__ () XYV v FPENET, A4 — I K o TR T X IT-
DB, FOFNDOEL fl, PL—ZANy 73 exit O WZHIEE LTEINET, 25 TRITH
¥, 3 DD None 51X E5EZ 6% T,

A4 = b E DI T N, __exit__ () XYV v FrHORDELME (false) 72513, FlISL X
Hahxd, ZORVENE (true) 725 3HISNIIFHIS . FEITIE with XORDXDHHEE £ T,

BLEZDAA = bHFISNTIHRNMIS OB TR T L7HE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE LT ORI S U 7zl O E D SRkt L £ 3,

PFoa—F:

with EXPRESSION as TARGET:
SUITE

ZAUIR b FE T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:

if not hit_except:

exit(manager, None, None, None)

BHOBZERDHD L E, AVTFAINITA=I Y IIEBD with XPFRX M IN2D X 5IETLET:

with A() as a, B() as b:
SUITE
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ZAUIR ke T

with A() as a:
with B() as b:
SUITE

M CTHDZ 22X ), HEOa Y T A 2=V v 2HEBUTICE > TEL e TEX T, fi:

with (
A() as a,
B() as b,

SUITE

A=Yay 31 THE: WHOaYF A PREFR-PLELE,
NP3y 310 TEE: FIICHD 2T, CREITICAEIL TR 3 £ 51ERD F L,
2E:

PEP 343 - "with” XF7—FX>
Python ® with X Otk HR. BIOFHMELHIATHET,

8.6 match X

Added in version 3.10.

match XINRR—r~< v F 75275 BTHONE T, W

match_stmt n= 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
subject_expr = star_named_expression "," star_named_expressions?
| named_expression

case_block n= 'case' patterns [guard] ":" block

AR ZorvryarTid, —EHEFHATTHENATWR3DE VI RF—TU—FK 2ELZT,

RE=v=vF U 7IE, KR = (case DKRA) b~ v F YV IMNEOMHE (match DHEA) ZANE LET, 3
R=Y (BT RE=V2EAD D). vy F UV ITHRDEIHN LT, vy FT 503 r0HEPTONE
T, BRELTROZ DRI D T

o TUFHIL B L IRy FRIL (RE— VY - K BIRENET),
o v F LEEOARAORE, BEARHFZBAL ZT,

match & case ¥—V—RNI VI rF—T—F TT,
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BE:

e PEP 634 - #hy X —>~< v F: {1k

e PEP 636 - fiify &2 —>r~<vF: Fa—+ V7L

8.6.1 HIE

match X ORI ZEEDOTN OMEIIRDED TT:

1. #7227 A subject_expr 25aHifiE L, 7 =2 MENGEOLNE T, ¥ 7V =7 rApar~

PEOEE, BEDOL—IL o TR IADPERINE T,

case_block ADHE X =ML T, 37022 MEDRSY Y FTELEIDEF v/ LET, TV
FI) - KD BAE BN — VB RALET, vy F 2 7DF =y ZI2ED, X — Y HNOAETO—HE
HHVE TN TUMEIRE SN E T, BRI — W3R E— ORI X > TR 3720, Kl
LET, IyFBEMLIENZ—ORTREThIEFIIZ. EONF—>0T7 0Oy I7ARITTEL,
match XDETHEATZIENTEET,

AR REX—U v IR LTRBLTS, ZOPRZEENE Y T X — VDB RIF 2 ATREMED
HHET, RRLI~y FTRETIHEMRMEHTR L Liza— FE2FEPRV LI K E2TTLREE
o W, Ry FWRK LD & TEMDENEDL > TRV VI DHFHRICLRNWT LI, 5
%tomv%é%mk&é#qumnwi ERIFCH D, HEMTRRZMEELDD 7, ik ke
FEPRBECEITAS X5, BRINICEREKFEE LTVWET,

RE— VDA UG, BEOH— FH (b L) FHIENE T, ZOEa. <X — Y HOHH]
BFRTHEENTNS 2 L BRI I TOE S,

o H— FOFHEENRETH 20, b LT — FHAZIFHZE, case_block D block MREITIN
F3,

o ZI3TRIFII. XD case_block I L THUL LI ODMBNEITEINE T,

o ZHLLE case block DSTEE LR WESIX, match XK T LET,

AR:

HARIZ, match XDRRRX—VPFHHEINZ L WIHHRETa— FEELRETEDO D FHA, 1V

Z—TVRDFEIZ X o TE, ®REF v v > aF2RCDOERE(LEITV, FHliz2¥y 7350 REELD D

i\j—o

fHEL 72 match SXOHI:

>>> flag = False
>>> match (100, 200):

case (100, 300): # Mismatch: 200 != 300
print('Case 1')
(RDR=V ki)
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(FiDR— 25 D %)
case (100, 200) if flag: # Successful match, but guard fails
print('Case 2')
case (100, y): # Matches and binds y to 200
print(f'Case 3, y: {y}')
case _: # Pattern not attempted
print('Case 4, I match anything!')

Case 3, y: 200

ZORFITIE, if flag BH—FTT, H— ROV TRERDEIZ > a v EBRBL T I,

8.6.2 i—F

guard = "if" named_expression

guard (case —#i& LTHND) BRI L TITLDH T, D case 7By 7 DIA— FRETINET, F—
i if OBRICAZEFELIBTRILEINE T,

guard [T Z D case 70y 7 DIHDTNIIRD B HTT:

1. case 7R Y I DR =Y BENT B2 E 0% F v 73T 5, RELGEEX guard [ FFHliX 3,
RD case 7Ry 7 DF = v 7zt

2. RE =PRI LTHEE. guard OFHEiTHILE T,
o guard SRAFEOFHHEESETH 255, %4 D case 70y IV HEREINE T,
o guard ZIFOFHMEDBDOBE. LD case 71 v ZIHERINE LA,
o guard OFHEHICHISN PR S NTHER. 2R EDF FEREEINE T,

H—=FRIEATH 2720, BWEHZREZTZ e TEE T, V— FOFHMIE. HFHID case 71 v 7 2 5JHIZ,
R =V BR LTz case 70y ZIEREL 2D, =20 2FHlX NRFIUEVITERA (DFED, H—FOD
FMEIEFEIN TV BIERTETENIZREN DD ET), /. case 70y VPERNINLRHAT, H—FOD
iz 2 L AT TRV ER A,

8.6.3 @mBAHELTr—70v Y

MRy — R 70y 7 iE, MICTH~Y vy F T35 —A7 0y 7DI 2 TY, match XOHFT, A
BT —2 7y ZIZHBARK—D2F T, PORRINET Z2LERHSD T,

2

=270y 7B AREETH 272D, H— R, RX—UDPRBARETH IV ERDH D £,
RE—UPHBEAAEETH 2 7-DI121F, ZOELOHEEDADN S, ZUDEIIHINT 2 Z L T E 2.0
ERH D ET, ABAARERAAX— VU TR DDATT:

o KIDFHBAREETHD AS INZ—
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o BENBZAREX—VDIBARL L —DODHBEAARETH S OR NE—>
o FVITFVYNER—Y
e JAIRA—RNEZ—>

o FMTEDNT, FBAATREZR SR —

8.6.4 NZ—>

IR ZotkryarTid. BEO EBNF 2R U ELERZEHL 5,
e SEP.RULE+ ¥\ 3:iClX RULE (SEP RULE)* DOWE T3,

o IRULE IBENLFMADEMEERL T T,

patterns @ b v L~V O T O@ED T

patterns = open_sequence_pattern | pattern
pattern n= as_pattern | or_pattern
closed_pattern = | literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
I

class_pattern

UTOHHATE DR DR TS DD, R — ORI BOVEHHICE VR LGEOHZ THHIZE 5 &)
DRIZEFVTVET (2D A Y. Raymond Hettinger KD F¥ 2 X ¥ MNZHEEEZ I TODDTT),
TRl ZHUEHL FTEHEZHIT 270D THD, WENAFEEZLT LHRML72HDTIE HDEEA .
7o, BHAARER IR TOREX - EEZHEL TV E DI TEDHD £ A

OR N&Z—Y

OR & —F. #tht | CRYUISNZEEORE -V ok £5, HX:

or_pattern = "|".closed_pattern+

BEDY 788 — DAL @RAEE THo TRWITERA, o, BIRSEED 0, &I 78K — U HH
T 2HHOMAEGDEIE. IRTRELCTHLI2HENDHY £T,
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OR & =T, #7227 MERKW LTIBRIZES IR —C DRy F U I iTbEd, v FHKINT
LZYFITHRTL, 2O OR RNEX—VEEHN LI ARENE T, —H, EOFTRE—U R LERTH
E. 2D OR REX—VidkI L=z iz £9,

HEIIZES Y. PL | P2 | ... 2WIRKX—VIFPLEYyFLEDEL, KirshuEpe 2L g9, W
NDPDNRRX =<y FRRNTIEB I b, ZALANDEE IR 2D £5,

AS NZ—>

AS REX—VI3H 7V 27 MEIZH LT, as F—V—RFOEMNICHZ OR REx—rE~<yFIEET, HX:

as_pattern = or_pattern "as" capture_pattern

OR RNRX =R ITUE, 2D AS XX — i3k zh 5, RATHE 72027 MED as F—
V— RFOEMDOAFNCHEZ N, ZD AS X =B ) £3, capture_pattern ¥ LT _ ZIEET
5ZEIETEERA,

fliHICE S5 . P as NAME 13 P 2~ v F 8, B LG EIC NAME = <subject> ORAZITVET,

DFSIILNE—>

VT IR =, —#%FR< Python @ UTFZIL MG L %3, MG

literal _pattern := signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER

strings

|

|

|

| "None"
| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

strings ¥\ 95 /)L—JL¥ NUMBER &\ 5 k—2 & Python DX ALK TERINTVWET, 74—+ 3D
THbLNIZCFHR raw XTI, raw N4 WIS HERRIRET T, f-strings IXMERATEFH A,

signed_number '+' NUMBER ¥ signed_number '-' NUMBER ¥ WS HiX EZEH 2RWT27-D05D
TY, T, ENTEER. AINCEEREEILERDD 3, #l: 3 + 45,

ffi#CE 5 | LITERAL 1% <subject> == LITERAL TH 3 & EDARNT 31X =TT, ¥V 7L > T
»% None ¥ True . False I is HET 2o TN T,
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FrTFrNZ—2

FX I F e RR—VE BTV MAZAENTRE L 23, #C

capture_pattern = !'_' NAME

TUR—=AAT—XLFD _@FFXTFeRR—UTEHDEEA (V' BPRLTOVIDEZDOEMETT)
wildcard_pattern ¥ L THRbHLNET,

NRR—=2—D2DHT, —DODHANI—EL2HET LN TEEEA, HlZIE, case x, x: ... FEHEL
T3, case [x] | x: ... BFIELWVWTI,

Xy TF vy RE=VIEFICHEIL T, FEINAFORa— TSk PEP 572 T S RAREE T
DRAA—=FN—NLERIUCTT, TbE, BTIEFES global X D nonlocal XHBHRWIRD ., ZDRFIEE
DAI—FF, Z%HD match X2 ErHxEDAMOBEEE ) £5,

fHHICE 5 &, NAME 3H ISR L, NAME = <subject> DfRADTONE T,

DAILEA—RNE—>

TANKH— FRE— Y FEICH (ML Td vy F35) L, ARORMIILEEA, WX

wildcard_pattern := '

_E RZ—=V O THERAINEZEAEEIC Y I RE—T—F T, L2L, $X—=COFTRWESIZY
ThF—TU—RTEDDERA, LAY TV 27 AR guard | case 70y Z7OHTH, BHEOLHL X
%9,

fHICES &, _ BXEICEINIL 9,

E/INR—>

{4 — 213 Python THHOMNI BN MEREL EF, HX:

value_pattern = attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

Py M0 ZO%EIE, Python D HZEIERIL—IL CX o THRIRINE T, ZDKX—2F, R
SNTAEDRY 7Y =27 MEEFE LW (RERF == 1TFEOK) L ST b %7,

ffiHICS 5 ¥, NAME1.NAME2 (% <subject> == NAME1.NAME2 TH 23 & ZDAKHIL £T,
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AR —oOD match XTHUEIEREHIT 2585 4 X =7V XPRONBERENTEZ X v v
al, ARIRZMEDITS e ME2HBNMAT2BELRHD £, ZOF v v aid, £D match
XDZDFET—RHDOMEZT THAHAIET,

TIN—=TNa—>

A group pattern allows users to add parentheses around patterns to emphasize the intended grouping.

Otherwise, it has no additional syntax. Syntax:

group_pattern = "(" pattern ")"

In simple terms (P) has the same effect as P.

=T ANE—Y

A sequence pattern contains several subpatterns to be matched against sequence elements. The syntax

is similar to the unpacking of a list or tuple.

sequence_pattern n= "[" [maybe_sequence_pattern] "]"

I u(u [open_seq'u,e'nce_pa,ttern] ||)||

open_sequence_pattern n= maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ",".maybe_star_patternt+ ","7?
maybe_star_pattern n= star_pattern | pattern

star_pattern n= "x" (capture_pattern | wildcard_pattern)

There is no difference if parentheses or square brackets are used for sequence patterns (i.e. (...) vs

[...1).

AEMR: A single pattern enclosed in parentheses without a trailing comma (e.g. (3 | 4)) is a group

pattern. While a single pattern enclosed in square brackets (e.g. [3 | 4]) is still a sequence pattern.

At most one star subpattern may be in a sequence pattern. The star subpattern may occur in any
position. If no star subpattern is present, the sequence pattern is a fixed-length sequence pattern;

otherwise it is a variable-length sequence pattern.
The following is the logical flow for matching a sequence pattern against a subject value:

1. If the subject value is not a sequence*?, the sequence pattern fails.

*2 Tn pattern matching, a sequence is defined as one of the following:
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2. If the subject value is an instance of str, bytes or bytearray the sequence pattern fails.
3. The subsequent steps depend on whether the sequence pattern is fixed or variable-length.
If the sequence pattern is fixed-length:

1. If the length of the subject sequence is not equal to the number of subpatterns, the sequence

pattern fails

2. Subpatterns in the sequence pattern are matched to their corresponding items in the subject
sequence from left to right. Matching stops as soon as a subpattern fails. If all subpatterns

succeed in matching their corresponding item, the sequence pattern succeeds.
Otherwise, if the sequence pattern is variable-length:

1. If the length of the subject sequence is less than the number of non-star subpatterns, the

sequence pattern fails.

2. The leading non-star subpatterns are matched to their corresponding items as for fixed-length

sequences.

3. If the previous step succeeds, the star subpattern matches a list formed of the remaining
subject items, excluding the remaining items corresponding to non-star subpatterns following

the star subpattern.

4. Remaining non-star subpatterns are matched to their corresponding subject items, as for a

fixed-length sequence.

ATR: The length of the subject sequence is obtained via len() (i.e. via the __len__() protocol).

This length may be cached by the interpreter in a similar manner as value patterns.

In simple terms [P1, P2, P3, ... , P<N>] matches only if all the following happens:
e <subject> WX —F VA Fzv TS

e len(subject) == <N>

e collections.abc.Sequence ##AE L7227 T 2,
e collections.abc.Sequence & L THix SNz Python 7 7 X,
o a builtin class that has its (CPython) Py_TPFLAGS_SEQUENCE bit set
e a class that inherits from any of the above
The following standard library classes are sequences:
e array.array
e collections.deque
e list
e memoryview
e range
e tuple

AM: Subject values of type str, bytes, and bytearray do not match sequence patterns.
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o P1 matches <subject>[0] (note that this match can also bind names)
o P2 matches <subject>[1] (note that this match can also bind names)

o ... and so on for the corresponding pattern/element.

RyEYINE—>

A mapping pattern contains one or more key-value patterns. The syntax is similar to the construction

of a dictionary. Syntax:

mapping_pattern n= "{" [items_pattern] "}"
items_pattern = ",".key_value_pattern+ ","7?
key_value_pattern n= (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern := "xx" capture_pattern

At most one double star pattern may be in a mapping pattern. The double star pattern must be the

last subpattern in the mapping pattern.

Duplicate keys in mapping patterns are disallowed. Duplicate literal keys will raise a SyntaxError. Two

keys that otherwise have the same value will raise a ValueError at runtime.
The following is the logical flow for matching a mapping pattern against a subject value:
1. If the subject value is not a mapping™?,the mapping pattern fails.

2. If every key given in the mapping pattern is present in the subject mapping, and the pattern for

each key matches the corresponding item of the subject mapping, the mapping pattern succeeds.

3. If duplicate keys are detected in the mapping pattern, the pattern is considered invalid. A
SyntaxError is raised for duplicate literal values; or a ValueError for named keys of the same

value.

AM: Key-value pairs are matched using the two-argument form of the mapping subject’s get ()
method. Matched key-value pairs must already be present in the mapping, and not created on-the-fly

via __missing__() or __getitem__ ().

In simple terms {KEY1: P1, KEY2: P2, ... } matches only if all the following happens:

*3 In pattern matching, a mapping is defined as one of the following:
e a class that inherits from collections.abc.Mapping

e a Python class that has been registered as collections.abc.Mapping
e a builtin class that has its (CPython) Py_TPFLAGS_MAPPING bit set

e a class that inherits from any of the above

Ti tard it ] ) 1 ) .
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o <subject> XYV VI DEFzv TS
e KEY1 in <subject>
o P1 (& <subject>[KEY1] IZ¥ v FF 3

e ... and so on for the corresponding KEY /pattern pair.

DSANE—>

A class pattern represents a class and its positional and keyword arguments (if any). Syntax:

class_pattern = name_or_attr "(" [pattern_arguments ","7] ")"

pattern_arguments positional_patterns ["," keyword_patterns]

| keyword_patterns

positional_patterns = ",".pattern+
keyword_patterns u= ",".keyword_patternt
keyword_pattern = NAME "=" pattern

The same keyword should not be repeated in class patterns.
The following is the logical flow for matching a class pattern against a subject value:
1. If name_or_attr is not an instance of the builtin type , raise TypeError.

2. If the subject value is not an instance of name_or_attr (tested via isinstance()), the class

pattern fails.

3. If no pattern arguments are present, the pattern succeeds. Otherwise, the subsequent steps depend

on whether keyword or positional argument patterns are present.

For a number of built-in types (specified below), a single positional subpattern is accepted which

will match the entire subject; for these types keyword patterns also work as for other types.
If only keyword patterns are present, they are processed as follows, one by one:
I. The keyword is looked up as an attribute on the subject.

e If this raises an exception other than AttributeError, the exception bubbles up.

o If this raises AttributeError, the class pattern has failed.

e Else, the subpattern associated with the keyword pattern is matched against the subject’s
attribute value. If this fails, the class pattern fails; if this succeeds, the match proceeds to the

next keyword.
I1. If all keyword patterns succeed, the class pattern succeeds.

If any positional patterns are present, they are converted to keyword patterns using the

__match_args__ attribute on the class name_or_attr before matching:
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I. The equivalent of getattr(cls, "__match_args__", () is called.
o If this raises an exception, the exception bubbles up.
o If the returned value is not a tuple, the conversion fails and TypeError is raised.

o If there are more positional patterns than len(cls.__match_args__), TypeError is

raised.

e Otherwise, positional pattern i is converted to a keyword pattern using
__match_args__[i] as the keyword. __match_args__[i] must be a string; if not

TypeError is raised.
o If there are duplicate keywords, TypeError is raised.
BE:
IIANE—I v FOMUBSIBRDODHNZAETAZ

[1. Once all positional patterns have been converted to keyword patterns,

the match proceeds as if there were only keyword patterns.
For the following built-in types the handling of positional subpatterns is different:

e bool

e bytearray

e bytes

e dict

e float

o frozenset

e int

e list

e set

o str

o tuple

These classes accept a single positional argument, and the pattern there is matched against the
whole object rather than an attribute. For example int(0]|1) matches the value 0, but not the

value 0.0.
In simple terms CLS(P1, attr=P2) matches only if the following happens:
e isinstance(<subject>, CLS)

o convert P1 to a keyword pattern using CLS.__match_args__
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e For each keyword argument attr=P2:
— hasattr(<subject>, "attr")
— P2 1% <subject>.attr IT~¥ v FT 3

o ... and so on for the corresponding keyword argument/pattern pair.

e PEP 634 - f5@E R — >~ v F: {Ihk

o PEP 636 - #iify & —>r~vF: Fa—+r U7

8.7 BYER

BRERE, 2V ERBEA 7227 P2ERLET (IREEOMHEE HiZK):

funcdef n= [decorators] "def" funcname [type_params] "(" [parameter_list] ")'
["->" expression] ":" suite

decorators n= decorator+

decorator n= "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| parameter_list_mo_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_starargs]]

| parameter_list_starargs

parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]1]]

| Wy pa'r‘a,mete'r [u,n]

parameter n= identifier [":" expression]
defparameter n=  parameter ["=" expression]
funcname n= identifier

BIRUE R FATAIRE LTS, BIBUERZEITT 5 & BIED 1 — AV ig #ai 22N TR 2 BRI 77 =
7 b (BABOFETARE - N2 207 v 8—) WHMLE T, ZOBBET7Y 27 Micld, BIAIFOH S
N7BCEDN D 7a — LR ARTZER 8 LT BIED 70 — VR ARTEBEAN OB A > TV g,

BIRUEFIIBIBA A AT L £ 8 A BIBARREIBEEIF O S RicoaE TN s,

BBERIE—DOM LD 7OL—42 XTIy 7 T2Fd, 7aL -2 NFPEMEERT I L &, BEERD
Ao TWdRa—FTiHMlich 3, ZOMEIE. BEA T =7 F2HE—D5HIC L 2EH LATREL 7
Pzl PTRIINERD ERA, A 7Y 27 boRb iz, BRENEIEBGICREEhET, BRD
TaAL—REFAA ML CGHEAINES, FlRE UTokS5ka—F

*4 A string literal appearing as the first statement in the function body is transformed into the function’s __doc__

Ett]].:]]tf and t:E] Ef:]f t:s f]]]: :t]':]:7s ;l :,,![,z‘zzll
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ef1(arg)
ef2
def func(): pass

1. VW WRE EliTF

def func(): pass
func = fi(arg) (£2(func))

7272 L. BiEDa— FTITA DR func ¥ WO ARIAN—RIICHBET 2 Z 230w, 2 Wi 25 %R
XFET,

N— 3 v 3.9 TZAH: Functions may be decorated with any valid assignment_ezxpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

A list of type parameters may be given in square brackets between the function’s name and the opening
parenthesis for its parameter list. This indicates to static type checkers that the function is generic.
At runtime, the type parameters can be retrieved from the function’s __type_params__ attribute. See

Generic functions for more.
N— a ¥ 3.12 TEH: Type parameter lists are new in Python 3.12.

1 DD ED 1R315 23 parameter = expression DG ->TWb 2 Z, BEIX " 77 4V b1 EE” ZHot
SWVWET, F7 40 MARFORG BT, MO LRI ZHICHIGS 2 R518 13EIBTE, 205 E1R
SIEDFT 7 0 MEDSHEDORE T, BI5IBDBT 7 4L MEZF > TW 256, ZALE "« BHTL 5%
TOFEIEETT 7 4V MEZR > TOWRITNERD FRA - ZHAESEERTERAIN TV RVWIEH
HlfRCT3,

T 74 FEIBEIFERERDRITEINDIESICEDSEATFHEINE T, 24k, 77 40 bR ILRE
BHERIND L ZWCLE—ELRIFHAS A, AU 7HEEAD” HEXFSHLOLRIMEHAINE 2R
RLET, ZOMBEEMBLTHBL RIS, 7740 FEIEMED Y X FREEED LS I 2 — X T
TV M THZLERERTT: BN IO 7Yz 7 FEEE (B2 I1XV 2 MCEREEBMN) $52, Z
DT 7 4V b BENEEOHEZZ I TLELET, — MBI, ZAEERLRVENETS, 2o k5 kE)
ER T 2121k, 77 4L ML LT None %2V, Z D% BIBAKOHFTHHRINIZT A M LET, HIZIX
Tk LET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BRI 0 L O RIRAHT ISR S 238, (U L (call) BIiTHRRSATOVE T, BEIECH LEITS &,
FRARY A MIELRENTZETDRT AR, MEFIE. F—7—F518. 771V MEDOWT D o ED
RAZINE T, "xidentifier” ERMPEETIURX. Ro T XNTONMBES I EZITE - 7o & 7L X
NET, ZOF7 4V MERZEDX TNV TT, "*+identifier” ERBFETIE, RoLTRTOF—V—
R Z Mo LIEFMEDO~y B A 7Y = 7 VicwlififbanEd, 2077 40 MEZRI CBOZED
Ry TAFTI L FTT, " R "sidentifier” DEDNRTI X RIEF—TU— NEHRFX—XT, F—
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V=PIl Lo TOAEEINE T, /7 DHID T A RIIMEHEH KT X —2 T, MEFIBICE>TOAHE
ENET,

N—Y a Y 3.8 TEHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

SIEIZIE. FIBAICHET T 7 expression” BAD 7./ 57— 3> 25N FE T, *xidentifier %
s+xidentifier DB TH, TRTOFIEICET / T -y avEOIohE T, BB, 5150V R Mok
7-> expression” JERD "return” 77— arvEDOI6NET, INH6DT T a vk, EEOER
7% Python OXMBMFERZE T, 7/ 7—>arhPhHoTh, BROEKRIIEZDD EVA, 7/ 7—>a YD
X, BAA 7222 D __annotations__ BHED, 5l1BHEZXF— 3 5H LTHEONET, __future__
@ annotations 4 ¥ R— b2 EX. 7/ 7 -2 a VIIFETRRQEICFY e LTRFFER. Zhuck
D FHMDEBIEDSFIREICIR o TV E T, £ TRWEHRIE, 7/ 77— a VIFBEERNFITI NIz & 2 I2FH
XhFET, TOFr—RATE, 7/ 7—Ya i3y —Ra—FiEN=D L I3ES HFCIMEX N2 Zehd b
3

REHFFCHEHA T 272010, AR (BB NTORVER) 2IERT222dTEEd, ZHUE 5
LA (lambda) DEICRFHENTVWD 7 LAXAZHVE T, 72X IIHEMEL S N7z BIEUE R D IR R I E
ERVWIZEIHERLTLEIN; Vdef” XTERINBHD 7 L XA TERINBBDO LS 12, 5lEe L
THEEZLD., MOHENCHID B TH B TEET, BRORE T/ 7 -2 a VHEITTELDT, "def” ¥
ROABEDBIITT,

TOTIINDAE: BBUIE KA 7Y =7 b TF, BERBERNTETSNL "def” I, 1B DERTIE
ELTHEEZ 0 VBZERL T, 2R P LAEEBATHEDN 2 BHZARIZ, def ZEATWSEHD
O—ANVERIZT 7 ATEF T, dtllld BEIDITERE (naming and binding) BizZRL TS0,

B8E:
PEP 3107 - Function Annotations 3]
W7 57— arDotiE,
PEP 484 - B> 7

ST = a v OFENLEIRM I TH 2R e v b DEXK,

PEP 526 - Syntax for Variable Annotations

Ability to type hint variable declarations, including class variables and instance variables.

PEP 563 - 7/ 5—3 3 > QLR .
T 77— a ¥ & ANGHIT 3 DTIEB TR TRIFT 2 2 LItk 5, 7/ 7 -2 a v
B B RS BIDYH— 1

PEP 318 - Decorators for Functions and Methods
Function and method decorators were introduced. Class decorators were introduced in PEP

3129.
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8.8 VS RAER

I IRAERE, VIAFTY 2 P EERLTT (IREEOEE HiZHK):

classdef = [decorators] "class" classname [type_params] [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname L= tdentifier

27 7 ZAERIIEITATREL LTS, #RY X MlH, BEZ 72V XA 25255 (X @EREWTIE X
B2 2BRLTLIESIWV), TIHNH, VA MOZRENDEZDOFEIIY 727 7 Z{LLTHRWS T &
THEINETT, MRV RFDRNWT TR, 774/ T, EES 7R object ZHiK S 2 DT:

class Foo: J

pass

. T eRSETY

class Foo(object):
pass

RIZT T ADRAA — b3, Fi7epFAT7 L — 2 (BEIDTERE (naming and binding) ZZRL T I W)
NT. #izcfEsohiza— A NARIZER L T2 D7 a — OVERTERZE > TEITINET (BF. 20X
4 = MEEREBRERDEENET ) 77 RADAA = MRFTLKEZI D, FIT7 Lo HEEINET
2. B— VIR ARIENARE I N E T, 0 e, MR Y R P EREIKS R, RFES I a — AV ARTAE R
ZEMEEEFIC. ThZEoTI IAA TV 27 MHERINE T, BEIC. dLou—ILHRi%E-ICE
W, ZIREBIDT FAF TV 27 MBI E T,

7 IARERTEEDEBRINLIEFEIHLVS 72D __dict__ KWHRFEINWET, COMEIHRFTE20
B 77 AMPMELNERP OERM L 2l o TERSINL I FATHDHEEDATT,

27 2, X2 T Z 2 ZRHLTRIBICAREZIA XA TEET,

B2 7aL— 1320 LI Z77RATaL—1325ZehHRET,

@f1(arg)
ef2

class Foo: pass

1. P00 REe EMTy

class Foo: pass
Foo = fi(arg) (£2(Foo))

7 aL —XROFHIRANIER T2 L —& AU T, fiRIE7 7 2AHBCH BN ET,

*5 7 5 ADAEDORR O LTHOIN BTN 77, ZOAHEMD __doc__ BREKBD, TDIFAD FFaXVT—
23 VNFH RN ET
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N—=Y a ¥ 3.9 TAHE: Classes may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

A list of type parameters may be given in square brackets immediately after the class’s name. This
indicates to static type checkers that the class is generic. At runtime, the type parameters can be

retrieved from the class’s __type_params__ attribute. See Generic classes for more.
N— a ¥ 3.12 TEH: Type parameter lists are new in Python 3.12.

TOUSIDEHDER: 77 RAERNTERSINLERIIZ ZABETHD, 2 TOA Y A2 ABTHA
ENFET, A1 VARV ZABEHIX. AV v FOHT self.name = value ¥ TA3I L CTHRETEET, 772
BlED A 2R 2)EMD "self.name” KL T7 7L RATE, ZORLTTZ7LALEELE, A VARV A
BEEFAAD 7 7 AEEERMLE T, 77 ABEE. A VARV REHEDT 7 + 0 MEE UTHEZ 355
ZIWRIa—RTNRMEEMES e PO RICORND £5, S0liF 2S5 &, FMREENELRS A v
AR AR ETEE T,

BE:
PEP 3115 - Metaclasses in Python 3000 X
RIFGADEERHRIEDIEL, XX FGAED T FADBED LS ITHEINL20OERRZEHE L
AT/
PEP 3129 - ¥ 5 X71aL—% 7
FATAL—REBMLUERER, BT a1L—%X XYy F7alL—Xik PEP 318 TEHAXIE
L7,

8.9 JI—F>

Added in version 3.5.

8.9.1 JIL—FUEHESR

async_funcdef 1= [decorators] "async" "def" funcname "(" [parameter_ list] ")"

["->" expression] suite

Python THEITLTW2 ar—F ViZZ L DR T—RHEILE BN TE £ (coroutine 2B M), await X
TH5 async for & async with 1FAN—F VEABORKTLIHEZ LA,

Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
aAN—F VEBOREDOHT yield from RZMHHT % & SyntaxError 124D £3,

a)L—F B DA
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async def func(paraml, param?2):
do_stuff ()

await some_coroutine()

N—=Ya ¥y 3.7 TEHE: await and async are now keywords; previously they were only treated as such

inside the body of a coroutine function.

8.9.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable V&, Z® __anext__ XV v FTIEEIAR a — RE2EITA[RER. asynchronous iterator
PHEPERT _ aiter X Vv FEEMLTVET,

async for I KXo CIHFEEALRA 75 7N ZHHIZA T L —2arF2 e TEEXT,

UToa—rF:

async for TARGET in ITER:
SUITE

else:
SUITE2

PRI LUT & T

(ITER)

iter = type(iter).__aiter__(iter)

iter

running = True

while running:
try:
TARGET = await type(iter).

except StopAsyncIteration:

__anext__(iter)
running = False
else:
SUITE
else:
SUITE2

FHHE  aiter ()R __anext_ () ZBMEL TN,

aN—F VEBOAREDIT async for X2 T % & SyntaxError 12720 £3,
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8.9.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

PIFoa—F:

async with EXPRESSION as TARGET:
SUITE

ZAUIR & T

manager = (EXPRESSION)

aenter = type(manager).__aenter__
aexit = type(manager).__aexit__
value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:

if not hit_except:

await aexit(manager, None, None, None)

HHE  aenter ()% __aexit () BBIRLTLEX W,
IN—F VEBOAREDIHT async with XZ2MHF % & SyntaxError 124D %73,
2E:

PEP 492 - async X H &V await XA ETOIN—F> a
—F % Python DF & MY s LRI L, R — M T 2R EML RS
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8.10 Type parameter lists

Added in version 3.12.

N— a ¥ 3.13 TEHE: Support for default values was added (see PEP 696).

type_params "[" type_param ("," type_param)* "]"

type_param n= typevar | typevartuple | paramspec

typevar n= identifier (":" expression)? ("=" ezpression)?
typevartuple = "x" jdentifier ("=" expression)?

paramspec n= "xx" fdentifier ("=" expression)?

Functions (including coroutines), classes and type aliases may contain a type parameter list:

def max[T] (args: 1list[T]) -> T:

async def amax[T] (args: list[T]) -> T:

class Bag[T]:
def __iter__(self) -> Iterator[T]:

def add(self, arg: T) -> None:

type ListOrSet[T] = list[T] | set[T]

Semantically, this indicates that the function, class, or type alias is generic over a type variable. This
information is primarily used by static type checkers, and at runtime, generic objects behave much like

their non-generic counterparts.

Type parameters are declared in square brackets ([]) immediately after the name of the function, class, or
type alias. The type parameters are accessible within the scope of the generic object, but not elsewhere.
Thus, after a declaration def func[T](): pass, the name T is not available in the module scope.
Below, the semantics of generic objects are described with more precision. The scope of type parameters
is modeled with a special function (technically, an annotation scope) that wraps the creation of the

generic object.

Generic functions, classes, and type aliases have a __type_params__ attribute listing their type param-

eters.
Type parameters come in three kinds:

e typing.TypeVar, introduced by a plain name (e.g., T). Semantically, this represents a single type
to a type checker.
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e typing.TypeVarTuple, introduced by a name prefixed with a single asterisk (e.g., *Ts). Seman-

tically, this stands for a tuple of any number of types.

e typing.ParamSpec, introduced by a name prefixed with two asterisks (e.g., **P). Semantically,

this stands for the parameters of a callable.

typing.TypeVar declarations can define bounds and constraints with a colon (:) followed by an expres-
sion. A single expression after the colon indicates a bound (e.g. T: int). Semantically, this means that
the typing.TypeVar can only represent types that are a subtype of this bound. A parenthesized tuple
of expressions after the colon indicates a set of constraints (e.g. T: (str, bytes)). Each member of
the tuple should be a type (again, this is not enforced at runtime). Constrained type variables can only

take on one of the types in the list of constraints.

For typing.TypeVars declared using the type parameter list syntax, the bound and constraints are not
evaluated when the generic object is created, but only when the value is explicitly accessed through
the attributes __bound__ and __constraints__. To accomplish this, the bounds or constraints are

evaluated in a separate annotation scope.
typing.TypeVarTuples and typing.ParamSpecs cannot have bounds or constraints.

All three flavors of type parameters can also have a default value, which is used when the type parameter
is not explicitly provided. This is added by appending a single equals sign (=) followed by an expression.
Like the bounds and constraints of type variables, the default value is not evaluated when the object is
created, but only when the type parameter’s __default__ attribute is accessed. To this end, the default
value is evaluated in a separate annotation scope. If no default value is specified for a type parameter,

the __default__ attribute is set to the special sentinel object typing.NoDefault.

The following example indicates the full set of allowed type parameter declarations:

def overly_generic[
SimpleTypeVar,
TypeVarWithDefault = int,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple = (int, float),

+x*SimpleParamSpec = (str, bytearray),

1<
a: SimpleTypeVar,
b: TypeVarWithDefault,
c: TypeVarWithBound,
d: Callable[SimpleParamSpec, TypeVarWithConstraints],

*e: SimpleTypeVarTuple,
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8.10.1 Generic functions

Generic functions are declared as follows:

[def func[T] (arg: T): ... ]

This syntax is equivalent to:

annotation-def TYPE_PARAMS_OF_func():
T = typing.TypeVar("T")
def func(arg: T):
func.__type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func()

Here annotation-def indicates an annotation scope, which is not actually bound to any name at runtime.
(One other liberty is taken in the translation: the syntax does not go through attribute access on the

typing module, but creates an instance of typing.TypeVar directly.)

The annotations of generic functions are evaluated within the annotation scope used for declaring the

type parameters, but the function’s defaults and decorators are not.

The following example illustrates the scoping rules for these cases, as well as for additional flavors of

type parameters:

@decorator
def func[T: int, *Ts, **P](*args: *Ts, arg: Callable[P, T] = some_default):

Except for the lazy evaluation of the TypeVar bound, this is equivalent to:

DEFAULT_OF_arg = some_default
annotation-def TYPE_PARAMS_OF_func():

annotation-def BOUND_OF_T(Q):

return int
# In reality, BOUND_OF_T() is evaluated only on demand.
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple("Ts")
P = typing.ParamSpec("P")

def func(*args: *Ts, arg: Callable[P, T] = DEFAULT_OF_arg):
func.__type_params__ = (T, Ts, P)

return func
func = decorator (TYPE_PARAMS_OF_func())

The capitalized names like DEFAULT_OF_arg are not actually bound at runtime.
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8.10.2 Generic classes

Generic classes are declared as follows:

[class Bag[T]:

This syntax is equivalent to:

annotation-def TYPE_PARAMS_OF_Bag():
T = typing.TypeVar("T")
class Bag(typing.Generic[T]):
__type_params__ = (T,)
return Bag
Bag = TYPE_PARAMS_OF_Bag()

Here again annotation-def (not a real keyword) indicates an annotation scope, and the name

TYPE_PARAMS_OF _Bag is not actually bound at runtime.

Generic classes implicitly inherit from typing.Generic. The base classes and keyword arguments of

generic classes are evaluated within the type scope for the type parameters, and decorators are evaluated

outside that scope. This is illustrated by this example:

@decorator
class Bag(Base[T], arg=T):

ZAUIR & FEfT T

annotation-def TYPE_PARAMS_OF_Bag():
T = typing.TypeVar("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 Generic type aliases

The type statement can also be used to create a generic type alias:

{type ListOrSet[T] = 1list[T] | set[T]

Except for the lazy evaluation of the value, this is equivalent to:

annotation-def TYPE_PARAMS_OF_ListOrSet():
T = typing.TypeVar("T")

annotation-def VALUE_OF_ListOrSet():

(KDR=D1ZHiEL)
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return 1list[T] | set[T]
# In reality, the wvalue is lazily evaluated
return typing.TypeAliasType("ListOrSet", VALUE_OF_ListOrSet(), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ListOrSet()

Here, annotation-def (not a real keyword) indicates an annotation scope. The capitalized names like

TYPE_PARAMS_OF _ListOrSet are not actually bound at runtime.

ii1p=3
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9.2 771ILAS
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file_input = (NEWLINE | statement)*
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interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE
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eval_input = expression_list NEWLINEx*
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# PEG grammar for Python

# START OF THE GRAMMAR

# General grammatical elements and rTules:

#

# * Strings with double quotes (") denote SOFT KEYWORDS

# * Strings with single quotes (') denote KEYWORDS

# * Upper case names (NAME) denote tokens in the Grammar/Tokens file

# * Rule names starting with "invalid_" are used for specialized syntax errors

# - These rules are NOT used in the first pass of the parser.

# - Only 2f the first pass fails to parse, a second pass including the invalid
# rules will be ezecuted.

# - If the parser fatils in the second phase with a generic syntax error, the
# location of the genmeric failure of the first pass will be used (this avoids
# reporting incorrect locations due to the invalid rules).

# - The order of the alternatives involving invalid Tules matter

# (like any rule in PEG).

#

# Grammar Syntaz (see PEP 617 for more information):

#

# rule_name: expression

# Optionally, a type can be included right after the rule name, which

#  specifies the return type of the C or Python function corresponding to the
# rule:

# rule_name[return_typel]: expression

(RDR=V ki)
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If the return type is omitted, then a votd * is returned in C and an Any in
Python.
el e2
Match el, then match e2.
el | e2
Match el or eZ2.
The first alternative can also appear on the line after the rule name for
formatting purposes. In that case, a | must be used before the first
alternative, like so:
rule_name[return_type] :
| first_alt
| second_alt
(e)
Match e (allows also to use other operators inm the group like '(e)*')
[ e] or e?
Optionally match e.
ex
Match zero or more occurrences of e.
e+
Match one or more occurrences of e.
s.et
Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e
Succeed if e can be parsed, without consuming any input.
e

Fail if e can be parsed, without comsuming any input.

Commit to the current alternative, even if it fails to parse.
e
Eager parse e. The parser will not backtrack and will immediately

fail with SyntazError <f e cannot be parsed.

HOFH R OFH OB OB R OHE R R OHE OHE O R OH W W OW oW oW oW oW oW OW oW oW OW W™ OB OB R OR R

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE*x ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS
#

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE

(RDR=DIZHiL)
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| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
| ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntazError.

simple_stmt:

| assignment

| type_alias

| star_expressions
| return_stmt

| import_stmt

| raise_stmt

| 'pass'

| del_stmt

| yield_stmt

| assert_stmt

| 'break'

| 'continue'

| global_stmt

|

nonlocal_stmt

compound_stmt:

function_def
| if_stmt

| class_def
| with_stmt
| for_stmt

| try_stmt

| while_stmt
|

match_stmt

# SIMPLE STATEMENTS
#

# NOTE: annotated_rhs may start with 'yield'; yield_expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
| ("(' single_target ')
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)
annotated_rhs: yield_expr | star_expressions

augassign:
I V4=

(RDOR=V1FiL)
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[

| e
| 'e=
| /=
| %=
[ &=
| =
| 1~=1
| <<=
[ '>>="
[ kok=!
[

I//=l

return_stmt:

| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'mnonlocal' ','.NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]
import_stmt:

| import_name

| import_from

# Import statements

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

| 'from' ('.' | '...')* dotted_name 'import' import_from_targets

| 'from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:
| '(" import_from_as_names [','] ')'
| import_from_as_names !','
[ 't
import_from_as_names:
[ ','.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]

(RDOR=V1FiL)
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dotted_as_names:

| ','.dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME

| NAME

# COMPOUND STATEMENTS
#

# Common elements

block:
| NEWLINE INDENT statements DEDENT

| simple_stmts

decorators: ('@' named_expression NEWLINE )+

# Class definitions

class_def:
| decorators class_def_raw

| class_def_raw

class_def_raw:

| 'class' NAME [type_params] ['(' [arguments] ')' ] ':' block

# Function definitions

function_def:
| decorators function_def_raw

| function_def_raw

function_def_raw:

| 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_comment],,
—block

| 'async' 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_
— comment] block

# Function parameters

params:

| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
(RDOR=V1FiL)
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slash_with_default param_with_default* [star_etc]
param_no_default+ param_with_default* [star_etc]
param_with_default+ [star_etc]

star_etc

# Some duplication here because we can't write (',' | &')'),

# which is because we don't support empty alternatives (yet).

slash_no_default:
| param_no_default+ '/' ','
| param_no_default+ '/' &')'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'

star_etc:

'x' param_no_default param_maybe_default* [kwds]

|
| '"x' param_no_default_star_annotation param_maybe_default* [kwds]
[ 'x' ',' param_maybe_default+ [kwds]

|

kwds

kwds:

| '#x' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# - With default
# - Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# - Ends in a comma followed by an optional type comment
# - No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_no_default_star_annotation:

| param_star_annotation ',' TYPE_COMMENT?

| param_star_annotation TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'
param: NAME annotation?

param_star_annotation: NAME star_annotation
(RDOR=V1FiL)
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annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default

# If statement

# oo
if_stmt:

| 'if' named_expression ':' block elif_stmt

| '"if' named_expression ':' block [else_block]
elif_stmt:

| 'elif' named_expression ':' block elif_stmt

| 'elif' named_expression ':' block [else_block]
else_block:

| 'else' ':' block

# While statement

while_stmt:

| 'while' named_expression ':' block [else_block]

# For statement

# _____________
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| 'async' 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]

# With statement

# ______________
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' [TYPE_COMMENT] block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| 'async' 'with' '(' ','.with_item+ ','? ')' ':' block
| 'async' 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ')' | ':')
| expression

# Try statement

# _____________
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]

(RDOR=V1FiL)
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# Except statement

except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' 'x' expression ['as' NAME ] ':' block
finally_block:

| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?

| named_expression

case_block:

| "case" patterns guard? ':' block
guard: 'if' named_expression

patterns:
| open_sequence_pattern

| pattern

pattern:
| as_pattern

| or_pattern

as_pattern:

| or_pattern 'as' pattern_capture_target

or_pattern:

| '|'.closed_pattern+

closed_pattern:
| literal_pattern
capture_pattern
wildcard_pattern

value_pattern

sequence_pattern

|

|

|

| group_pattern
|

| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
(RDOR=V1FiL)
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literal_pattern:
| signed_number !('+' | '-')
complex_number
strings

|

|

| 'None'
| 'True'
|

'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number !('+' | '-')
complex_number
strings

|

|

| 'None'
| '"True'
|

'False'

complex_number:
| signed_real_number '+' imaginary_number

| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '-' NUMBER

signed_real_number:
| real_number

| '-' real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:

| pattern_capture_target

pattern_capture_target :
I !n_u NAME !(l.l I |(| | |=|)

wildcard_pattern:

value_pattern:
| attr rC .t | (| =)

attr:

| name_or_attr '.' NAME

name_or_attr:

(RDOR=V1FiL)
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| attr
| NAME

group_pattern:

[ '(' pattern ')'
sequence_pattern:

| '[' maybe_sequence_pattern? ']'

| '(' open_sequence_pattern? ')'

open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?

maybe_sequence_pattern:

| ','.maybe_star_patternt+ ','?

maybe_star_pattern:
| star_pattern

| pattern
star_pattern:
| '"x' pattern_capture_target

| 'x' wildcard_pattern

mapping_pattern:

| |{| l}l
| '{' double_star_pattern ','? '}'
| '{' items_pattern ',' double_star_pattern ','? '}'
| '{' items_pattern ','? '}'
items_pattern:
| ','.key_value_pattern+
key_value_pattern:
| (literal_expr | attr) ':' pattern
double_star_pattern:
| '"#x' pattern_capture_target
class_pattern:
| name_or_attr '(' ')'
| name_or_attr '(' positional_patterns ','? ')’
| name_or_attr '(' keyword_patterns ','? ')’
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'

positional _patterns:

[ ','.pattern+

keyword_patterns:

[ ','.keyword_pattern+

(RIDR=I D5 DREE)
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keyword_pattern:
| NAME '=' pattern

# Type statement
type_alias:

| "type" NAME [type_params] '=' expression
# Type parameter declaration
type_params:

| invalid_type_params

| '[' type_param_seq ']'
type_param_seq: ','.type_param+ [',']
type_param:

NAME [type_param_bound] [type_param_default]

|
| 'x' NAME [type_param_starred_default]
| '#x' NAME [type_param_default]

type_param_bound: ':' expression
type_param_default: '=' expression
type_param_starred_default: '=' star_expression

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ','

| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression

| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','

star_expression

star_expression:
| "' bitwise_or
(RDOR=V1FiL)
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| expression

star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| '%' bitwise_or

| named_expression

assignment_expression:

| NAME ':=' ~ expression

named_expression:
| assignment_expression

| expression !':='

disjunction:
| conjunction ('or' conjunction )+

| conjunction

conjunction:
| inversion ('and' inversion )+

| inversion

inversion:
| 'not' inversion

| comparison

# Comparison operators

comparison:
| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or

compare_op_bitwise_or_pair:
eq_bitwise_or
noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

gte_bitwise_or

|

|

|

|

|

| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
|

is_bitwise_or

eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

[ ("!=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or

1t_bitwise_or: '<' bitwise_or

(RIDR=I D5 DREE)
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gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'not' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' bitwise_or

is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or '|' bitwise_xor

| bitwise_xor

bitwise_xor:
| bitwise_xor '~' bitwise_and

| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr

| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum

| sum

# Arithmetic operators

B
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '%' factor
| term '@' factor
| factor
factor:
[ '+' factor
[ '-' factor
[ '~' factor
| power
power:

| await_primary '**' factor

(RIDR=I D5 DREE)

(RDOR=V1FiL)
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| await_primary

# Primary elements

# Primary elements are things like "obj.something.something",

"

1, "obgh ..

awvait_primary:
| 'await' primary

| primary

primary:

| primary '.' NAME

| primary genexp
| primary '(' [arguments] ')'
| primary '[' slices ']'
|

atom

| slice !'',"

[ ','.(slice | starred_expression)+ [',']

slice:
| [expression] ':' [expression] [':' [expression] ]

| named_expression

| NAME

| 'True’

| 'False'

| 'None'

| strings

| NUMBER

| (tuple | group | genexp)

| (list | listcomp)

| (dict | set | dictcomp | setcomp)
|

1 1
| '('" (yield_expr | named_expression) ')'
# Lambda functions
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

(RIDR=I D5 DREE)

"obj[something]", "obj(something)

(RDOR=V1FiL)
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(RIDR=I D5 DREE)

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's mo comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:

| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_
—etc]

| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]

| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]

| lambda_param_with_default+ [lambda_star_etc]

| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','
| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
| 'x' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| "' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:

| '"#x' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ',

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring_replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
| '{' annotated_rhs '='? [fstring_conversion] [fstring_full_format_spec] '}'
fstring_conversion:
| "!" NAME
fstring_full_format_spec:

| ':' fstring format_spec*
(RDOR=V1FiL)
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fstring_format_spec:
| FSTRING_MIDDLE
| fstring_replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END

string: STRING

strings: (fstring|string)+

list:

| '[" [star_named_expressions] ']’

tuple:
| '(" [star_named_expression ',' [star_named_expressions] ] ')'

set: '{' star_named_expressions '}'

| '{' [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| '"#x' bitwise_or

| kvpair

kvpair: expression ':' expression

# Comprehensions & Generators

for_if_clauses:

| for_if_clause+

for_if_clause:

| 'async' 'for' star_targets 'in' ~ disjunction ('if' disjunction )=*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
listcomp:

| '[' named_expression for_if_clauses ']'

setcomp:

| '{' named_expression for_if_ clauses '}'

(RIDR=I D5 DREE)

genexp:
| "(" ( assignment_expression | expression !':=') for_if_clauses ')'
dictcomp:
(RDOR=V1FiL)
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(RIDR=I D5 DREE)

| '{' kvpair for_if_clauses '}'

# FUNCTION CALL ARGUMENTS

#
arguments:
| args [','] &')'
args:
| ','.(starred_expression | ( assignment_expression | expression !':=') !'=')+ [',' kwargs,
]
| kwargs
kwargs:
| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

[ ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+

starred_expression:

| '%' expression

kwarg_or_starred:
| NAME '=' expression

| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| '"#x' expression

# ASSIGNMENT TARGETS
#

# Generic targets

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']

star_targets_list_seq: ','.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']

| star_target ',

star_target:
| 'x' (1'*x' star_target)

| target_with_star_atom

target_with_star_atom:
(RDOR=V1FiL)
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| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:
NAME

|

[ '(' target_with_star_atom ')'

| '(' [star_targets_tuple_seq] ')'
|

'[' [star_targets_list_seq] ']’

single_target:
| single_subscript_attribute_target
| NAME
| '(' single_target ')'

single_subscript_attribute_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')' &t_lookahead
| atom &t_lookahead

t_lookahead: '(' | '[' | '.'

# Targets for del statements

del_targets: ','.del_target+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom

del_t_atom:
| NAME
| '(" del_target ')'
| '(" [del_targets] ')’
| '[" [del_targets] ']’

# TYPING ELEMENTS
# type_expressions allow */** but ignore them
type_expressions:

| ','.expression+ ',' '*' expression

| ','.expression+ ',' '#' expression ',' '**' expression

(RIDR=I D5 DREE)

(RDOR=V1FiL)
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(RIDR=I D5 DREE)
','.expressiont+ ',' 'xx' expression
'*' expression ',' '*x' expression

|

|

| 'x' expression
| '"#x' expression
|

','.expressiont+
func_type_comment:

| NEWLINE TYPE_COMMENT &(NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT

# END OF THE GRAMMAR

# START OF INVALID RULES
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8%

RAsE&E

>>> xf
Fi% (interactive) ¥ = WVZBF 5T 7 4V b @ Python 7a > 7 T3, 4 VX =7V X —Tx{EEM
WHEITEN s a—-FlIcI<RoNE T,

K
DHDPEZLNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥y bENia—F7ay 7, MGT 2 EHDXYID
XM LRI, AR BEEIL. =E5IHR) oWl Falr—x -, a-FEANT
BRICFRENZ T 7 4L b D Python 70> 7 T3,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK S 7 A1F duck-typing 25T T 5 DT, hasattr() REDHIDT 7 =v
7 TREIANBHFTH o 72 D IICEE S (B2 magic methods DBE) \BETA ¥ R—T 2 — A% ER
TAAEZRMELET, ABC 3MRME (virtual) 727 7 AZEALET, THUIET 7 A0 kKL
FHAD, ZNTD isinstance() X issubclass() ICFRMENET; abc T 2 —ILD FF 2 X
Y FEZRLUTLEE W, Python 121d, < DfflAaids ABC 23RS A TVWE T, ZDHRIE,
(collections.abc EY 2 —/LTC) 7 — X #iiE, (numbers €Y 2 —/LTC) . (io EY2—1LT) A b
U —2A, (importlib.abc E¥ a2 —/LT) A Y KR—F 7 74 VX /P B —X—T7F, abc EL 2 —L%
FIHLTHE®D ABC Z1ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@, DT X—20RVEICHEFRT 2 7L TT, ElickD
type hint & L THELDATVWET,

O—HNVEBDT ) T— a VIZFATRIIE T 78 ATEEHAN, Zu—"AZH, 75 2E@M. B
BO7 /77— aryi3FNFRNEY 2a—)b, 75 A, D __annotations__ FFREIICHIF IR T
WET,

FEBE DAY 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, o, T/ T7=2avENHTERA NS 27T 4 AL LT annotations-howto dZH L T <
7EE W,
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5% (argument)
(518 BRI TBIC, B (£ AV R) WETHETT, Bl 2@EsH D 3

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—

7 — 5Ty
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 51})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, £z * 1
Welr 7z iterable DBEFRY LTET I e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES |
T

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

EL I BIIBBOERIIBOWTHEMTZE O — AV ZEICE D B ToNE T, HID Y TZ2ITSHAICOV
T FUHL (call) BBRLTLEZV, Y&y 7 ACBOTEIREXRTHDHIH 50 5 Akl
5 ZeMHkRET, FHiXNzflidn —m AR DY TohET,

RE1% . FAQ @ FHEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager
(FERHa Y7 XA b~ =T %) __aenter _ () & __aezit__() XY v FEEFRTSI LT async
with XNOBRREEZEHT 24727 FTF, PEP 492 TEAXINF L/,

asynchronous generator
GERAY = 2 L —&R) asynchronous generator iterator %3R3 TT, async def TEZRI N
AN —F VEIBITITOETH, yield REFORTERD ¥9, yield R async for L —7T
HFHTZ2EOWM S ZERT 2DIHHEINE T,

BHIZIEAY = 3 L — X BBZHEL I, XRICE > TR ERBS zRL—21TL—% 2875
GEhd D £, BREINTERPHS 2 THRWEE, FBRLO DIt B2 AL £ 9,

FEFIAY = 2 L — BRI, async for XX async with XIZF TR await RDDHZZ 2D
b i‘—é—.o

asynchronous generator iterator
(GERIY = 2L —& 4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

ZAUX asynchronous iterator T, __anext__ () XY v K& THIXN 3 & awaitable 7Y = 7
FERIRLE T, T awaitable 7Y =2 M, KD yield RECTIEFAY = L — XK O ARk %
EITLET,

% yield TIE—RVICUEEFW L, ZOFBOETRE (v — IV EHRPREETO try X&) %
ELET, IEAES T RL =L TL—2 D _anext_ () TRENIMD awaitable TEBRICH
M3 2ICE. Z2ohEfFSERIZNE T, PEP 492 BX U PEP 525 #ZB L TL X\,
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asynchronous iterable
(JEMIAA 7 Z 7V) async for XOHTHATEZ X727 bTT, HED __aiter _() XAV v
B2 & asynchronous iterator ZRELRIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGERMIA 7LV —%&) __aiter__() & __anext__ () XY v RZ2RELLA TP 27 +T
o __anext__ () & awaitable 7Y 2 7 FERIBIFNIERHRD FH A, async for &
StopAsyncIteration Bl ZXHI$ 2 £ T, JEFAMA 7L —&D __anezt__ () XY v FIRT
awaitable Z R L £3, PEP 492 TEAXNE L7z,

B
(B A7 =7 MicBEEMIT O, Fy PRERC X > THATTEEZRINZETT, X &
TPz b o DEMN 0 BFoTWR 2 E, ZOEMIE 0.a THHINE T,

A7 =7 ME #RF (identifier) EFXTVF—T—F (keyword) TEFRS N 25 F TIRRNHLH]
DEMEEZ 2 TEET, 728 2 setattr () 2V, A7V 27 FBZREFFAILTNEY
BRATAET., ZOXIBBEMHE Ny FREKXTE 7 72X TEF, KD DIC getattr() Zffio THL
BRENDH D FT,

awaitable
(FFEPTRE) await NCHAT 22K Z AT 27 M TF, coroutine D __await__ () XV v
KRHBATI 27 b TT, PEP 492 2SR L T XV,

BDFL E3A
AR Z R EMILE (Benevolent Dictator For Life) OIS T 3, Python OfE#E. Guido van Rossum @
T,

-
-

binary file
(XA F VT 7 A4N) bytes-like ZTP LTI b DHARABIIEZRAANTES J71ILATox
Ik TFe "AFV T 74 N0DFNE N4 FVUE—=TF ('rb', 'wb' or 'rb+') THHINLT 7 11,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX AT,

Str A7V 20 FPOBAFEZINTEL 7 7 AL T I 27 MTOWTIZ, text file bBIRLTLZE W,

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

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

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

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

bytes-like object
bufferobjects %K — b LTWT, C FIEOEKT EHELE Ny 77 —%24A[gER A 7o =27 b,
bytes, bytearray, array.array . %< O—#M 7% memoryview A 7Y =7 b ZHICH D &
T, bytes-like A 7Y =7 MI, T—XEHM. A FV T 7 ANAANDRE. Vv NERHLULEER
LN F Y F=REFERT 20 0ARIBECHHT 2 TEET,
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BOPOBIETREINAF VT —R2ZEETI2LEDPDD T, ZOBEOFFa Xy PTIRXL 75
AEXTHER bytes-like A 7Y =27 M ICERLTVWET, EEARERANY 77 =4 7T =7 M,
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MDD DBRIETIIAE LA
T2 FNDAAL F VT =& (" HAHLHEHOD bytes-like A 72 =7 7)) ZRELET, ZH2iE
bytes ¥ bytes ® memoryview A7V =7 FBEENE T,

bytecode

callable

callback

32

("4 ha—F) Python ®Y —2a— R, Python 7025 4® CPython £ ¥ &7 ) X DNEEREL
THENA Fa—FAgary I LEfnLExd, Nf ba—Fi& .pyc 774 MZF vy aSh, AL
77 AN ZEHIZFITINZ 2R EDEHRICRDET (Y—RA=FhPH N4 Fa— FANOHED
AV RAMFEEEENET), 20 " HREEFE (intermediate language)” (&, &4 D N4k a— Rkt
J5T 2HEMEEE FATT 2 RETSY TEET 2 VWA E T, EEARFEREL LT, N ba— iRk
% Python (RAE~ VI THIET 2 Z &%, Python VUV — AWM THRETH 3 Z v ZHFIA TV
A

NA F2—FOMS—ElZ dis E2a—L IZHH T,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

[callable (argumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__ () method is also a callable.

(=N 7)) RRDOD BRRTIEITEINS 2DITHIEE LTHES 2B

(ZIR) =Y —ERA TV 27 PRERT 572007 T —FTT, 7 7RAERIIEHE, 2DV 5
ADA VARV A LOBERTERAY v ROEREZAET,

class variable

(77 AER) 77 A FITERIN, 7 TALANLT (DFED, Z7ADA VAR YA ETERLIR) &
HENhs e ZHNE LTWBEKTT,

complex number

context

(EER) X<HONTOEERBREZIIRLZH DT, IRTORIFERH L EHOME LTRINE T,
BEUXBERNL (-1 OFHR) CEBEEE I -0 T, —RICBFETE i eEFEhN. T¥TE j E
PIE T, Python I3EHEBUTHAAATHIGE L, BEDORLTWM-> TVWET, BIRIIREIC j 2ol
TEX%T, Hl212 3+1j TF, math £V 2 — LOEEEREFAT 21213, cmath 2 VEF, &
FZROFERIE» R D EERBRFOKETT, KEHEZETRITIUL, I ZFHEVRIEHLTLEST
WwTL x5,

manager
An object which controls the environment seen in a with statement by defining __enter__ () and

__ezit__ () methods. See PEP 343.
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context variable
(A THFRAMER) a2V TF A MKFL TRRBELZFOLER, ZHUd. H2EBDELNE L2 DFAT
ALy FTEED{FLIAL Yy FEB—ANLZA L =B TVWET, LrLary7FAPERTE 12
DETAL Y FIZWL DDAy TF A MDD, ar 7 xR PE-D T RIS IR 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEEIC C-&E#t £721% Fortran 8t THRGEIC. £D Ny 7 7 8K LT
W3 EHBREET, TaXmmNy 7 713 C @i TH D Fortran #fHTT, —KITOEFITIE, ZDE
RIHT XY LTHET 2 X5 REEIN, BRFERLarSMMEVEI TJEF T ET, 2X
TLOD C-EfREFTIE. AEV 7 FLURIFICEREZ K B BRITIRBEDR A TORINLED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRAINCEN & £ 7,

Jl—F>
(Aan—=F) ar—F @I I7N—FrDED ~RNZEXTT, 701 —F IZ@RD SN
POAD. Blokd s MiSroHE T, aL—F U ICFZL ORkL RHIS»H A, 15, BT
BIEMTEET, aN—F VI3 async def XTEETEET, PEP 492 2R L T ZE W,

coroutine function
(an—F B coroutine A7 =7 M ZIREFTHEBTY, ar—F VBRIL async def XTHELE
S, await, async for. BXYL async with ¥—V—RNZ2HOZ kK ET, sl PEP
492 TEHAINE L,

CPython
python.org THAMA XN TWS, Python v 7o 3 v I FiEOEMENLEETT, "CPython” 2\ 5
BZEIX, ZDR¥E%E Jython % IronPython ¥\ o 72D EH ¥ XBI$ 2 RENHE ZHEICHH SR
£9,

decorator
(Fav—%) HloEEEIR T T, @, ewrapper WX THBZLH L L CHEASNES, 7aL—
2 DO—f& 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRNICFE LD DT

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

@staticmethod
def f(arg):

FICHESD 2 5 ZICHDFEELE T, HEVHDONERA, TaAL—RIZOVWTH LXK BHESE B
R ISAFHZE DFFa XA FEBBLTLEI N,

descriptor
Any object which defines the methods __get__ (), __set__(), or __delete__ (). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,

using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
203
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a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

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

TARAZUTEZDRAY v RIZBELTOFMIE. 7RAIUTE (descriptor) DEE R Descriptor How To
Guide 2B LT E W,

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

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

dictionary comprehension
(FEENTKAL) iterable ADETH 2 WA —HOERZ UL T, ZOHRP 5B HEZIR T a8
7 W EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
WM 28 E R ERLET, UR R, &G, #ZEORT 22RLTIIZ2 W,

dictionary view
(F¥#H L 2—) dict.keys(). dict.values(). dict.items() 25RT A7V =7 +TT, HHEDIEH
DEFZE 2 — 2R L ET, bbb, HENLEINL b2 — B ZNERMLET, HEL 21—
ZERAIICTERR Y A MICT 211X list (dictview) R L TL 22X W, dict-views S L TL
7ZEW,

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

place for documentation of the object.

duck-typing )
2TV MHPELVA VR =T 2 —R&FoTWADERETZDICA TV 27 FORE RV
0275V ARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDXSICRAT, 7TEADESIBITE, FRRETEATHS,)) AV E—Tx—2
PRIDEHRTZ LT, EFLFHFAvENa—FiE. BVE—T7 4 v 7 REE2HF L CERImMES
MLEXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z7ZL. Xy
IRAVY Tk MREEV SR THET2ZdTEET, ) 2ofb b, MAIMIC hasattr ()
ER FAFP 7uZ'2 27 %HMELET,

EAFP
BRI Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIALfbhTWwda—74 Y FTAXALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTTFRIETS
=T 4 YT RARXA NI, try XB I ezcept XD SADZDPREB TS, ZDT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AR AL MIBNZSDTT,

expression

(R) IroEriHiizhsd, —FrFHDORML (a piece of syntax) TF, Wz 22, XV 7
Fob, &Hil BT 7R HETFPEBECHE LAY, HERTAOBEROMAENRTT, ho%<
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SiErE WV, Python TREEOETOMEERIR L WVWI DI TIEH D VA, while DX T,
Re LTRERA RN X DD EFT, KA TERLXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TELNZEY 2 —/L T, Python ® C API #FIfi L T Python 27
Ra—F—a—FeRhEDhLET,

£ R B MRSV ST Y T uE Vestring” EFRER. ZAUE TH—T vy FEAXE
T3 OREMEEOLITYT, PEP 498 $ B L TL X\,

file object

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

or streams.

T7ANF T2 MFEBRE 3SEE DT T A0 N1FU—=T71)L. Ny T77E0/= NA
FT)=T7A4)l, LT TFALT 7ML TT, A VR =724 AlF i0o EY 22—V TEHEINTL
ET, 77 ANATI 20 M EIEIIEENL AL open() BIEEMES Z ¥ T,

file-like object

file object ¥ [FAIFETT,

filesystem encoding and error handler

finder

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

encode Unicode to the operating system.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 PUTRERKTa—FEN3 2 ehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TIUABRIAE SN D - 250G
1. API B2 UnicodeError ZEH T2 03H b 3,

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

used to get the filesystem encoding and error handler.

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

PyConfig.

See also the locale encoding.

(774 R) AV R=PENTVDEY 2—VD loader DFEREFITTE24A 727 bTT,

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

finders for use with sys.path_hooks.

See f »R— k< X7 /1 and importlib for much more detail.
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floor division
(U D & CRRE) —FaWEBRICU D 15 T2 BEERRE, YD TREHEE I // T3, HlRIE 11
/] 40F 227D, TR ENFMNCFE NG BOBEDORAETIX 2.75 AV IR-oTE T, (-11) // 4
F -2.75 Z INEVAHIC D2 FRE: BOMEBERADOIDEITS) DT -3 12485 2 IFERLTHL
72ZW, PEP 238 2B LT EX W,

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

R
(BE%) PR LANCEZ RS —E 0D Z e T3, BRICIZ 0 U LD 318 213 2 e hHkRET,
FEDERITRHIT B2 RS2 etk E 5, R3IE. AV v R, BEES 22RLTIZZ W,

function annotation
(BT /77— ay) D T X=X DED annotation TF,

B/ 7—>avid, @HREEY F okdifibhgd: flZE ZoBBE 2 50 int Bo5]
Breilis e s, 7 int BORDEEZFO LRI ATVE T,

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

return a + b

BT 77— a v OORIE BHEES O TSRS TVWE T,

REDFAD B % variable annotation, PEP 484, # B LT F 3V, /2, 7/ 57— a v &F|
AT 3RAM 75275 4 2% LT annotations-howto SR L TL 7Z&X W,

future
from __future__ import <feature> ¥\ future X I&, 2> 84 7 —IZfKD Python V U —X
THEHE L R AR EREZFH L THEDEY 2 —A2a Y 4 LT3 X546 RLEF, _ future _
EY 22— LTI, feature DEH I BfHE FFa XY MELTWES, ZOEI2a—L% 4 Y KR—1IL,
TOEREFET 5 2 & T, FHEELRANC S FBISEMX N2 D302, WO F 7 4L Mk 3 H
(R73 o) 2RI ENTEET:

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

garbage collection
(IR=vavryay) ZhDBEEDNS Z L DRV EY ZFRT 20 TY, Python i, 2D
vy, ERSEERH LB T 2ERIN-—YaL 7 22 ffioThHRN—YaLrya vy effug
T IR=IVAL 7 RF gc EY 2a—NZ2loTHRIETEET,

JIrl—2&
(¥ =3 L —2&) generator iterator ZiRFBIKTT, BHOBEBITLITWETH, yield REHFORT
iz EF, yield Ni&, for L —FTHEHATERD, next() B THEE 1 o3 OoWMbOHLZD TE
. fEDW QAR 2 DX E T,
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BHEEY AL —FBEBZRHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T, BRISNLEBE®RDSHS L TRVWEGE, LD DI BEE2 AL 5,

generator iterator
(YzHxV =&AL TVL—2X) generator BIETHERZINZ A T =7 M T,

yield D7 KIZJHFRFITIREE (BFTERR AR try iaz &) ZaifE LT, WHIZ—KHYICH
MahExd, DxRL—FATL—% HEHINL . TMLMVEZIE L X3 (BEHEOBEBDFT
D 7= TNTH LWIRED HF46S 2 D L IRV T ),

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

values for an enclosing function:

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

generic function
(=3 V vy 7R R8N0 LR CREEZ T 28> SR XN 28T, MO LKIICY
DEEEANDEPIET 4 ANy FT7AITVXLIEDPESINET,

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

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

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

GIL
global interpreter lock BB L TLIZ&E W,

global interpreter lock
(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HMEATT, ZUTKD (dict &Y
DEERMAAAAEEL) A7V 27 VETFADMEKET 7€ 2120 L THHERINICZ 21T 5 DT,
CPython OFEENS Y IRV ET, A VR TVEX2EKRERY 7 FTEIL T, ?RAF7aty ¥~
UL BMIUCD TR T EEIEHRICT, 4 VX TV XREMBICTLF ALy FETES L51272D
3

727U, D 5 VAN DON L O DIIRE Y 2 — i, Efie Ny ¥ 23t H R Y ORI EOBE WL
32 EICGIL 2RI 2 X KIS T0ET, T/ 1/0 W% 3 254 GIL & ISR
ENET,

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

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

hash-based pyc
(Ny T ar—=Z pyc 77 AN) IESWRHGIT 27D, MIGT DY —R 7 7 4 VOBRAKEHRZT
BNy Y aflizffHlT 24 bPa—FOF v 227740 TT, Frvvadhfc/NAFOd—F
DEE ZBRLUTILEI W,

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

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

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

Ny Y aARRATI 27 PEHEDF —REEDOA AN L TR T, HECEEGD T — X ik
BHNETA Y > 2 iz > T2 25T,

Python O A I 2 =X TNV RMAABABLA TSI 27 NI IZEAEB Y Y2 R[RETT, (VR FHED
E97) Ia—RITNKRAYTFENY T aRAREETT, (ZINR frozenset DL S7R) 4 I2—&7
NRaAYTHIE. BRINY Y aFRETH L L EDANY Y aA[RETT, I—F—FERDI TADA ¥
ARVATHDZEIRATI 27 MEFT 74V M TAY Y abd[fETT, TAHEET (HHEZRVT)
FEBSERIEIEEMTH D Ny ¥ 2fllX idO) Kb FH6NhET,

IDLE
Python OFEABFEIREE (Integrated DeveLopment Environment) & M2 E 85 (Learning Environ-
ment) TP, idle i& Python OBEMERLRIMICFEMI N TV ERNZEEDO LT 4 XA ¥ 2T
R TT,

KA 72T o bk (immortal) 7K
A7z OBE, BRIV Y POPEBFEIND Z 23R, Z0LDEI D Y THRRENZ LD
HYFEEA
Built-in strings and singletons are immortal objects. For example, True and None singletons are
immortal.

FHZ PEP 683 — Immortal Objects, Using a Fixed Refcount ZZHR L TL 72X W,

immutable
(A22a—2T7N) BRDEER->T:AT I bTFTo A2 —RTNRATI 2l MTIE. B, X
FH, BEORTIARBREDBHDET, ZOo6DA T 27 MIMEZEZONER A, FOEZEREESE
BHIIE, FiiBA T2 7 PV ERERLRTNERD ERA, A I 2—FT7ARIT T 7 NI BEIE
DNy ¥ A RREE IR 5 KM TEHERKE 2R LET, HEDOXF—NZDHITT,

import path
path based finder 3 import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVY R MIET sys.path DSRETH, 37 v F—IDFEEFH Yy —ID __path__
B HRKET,

importing H

3EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,
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importer

£
Pa—VERLTe—-FRTEFTI I, finder & loader DEBESLTHHEIATI T b,

interactive

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

interactive mode, see tut-interac.

interpreted

Python 34 > & 7V XEXDEFETH D, >4 FF5FEOMMAEL 3, (N4 ba—Farx
A IWBHBIDIT. TOXFNIBKRTTD, ) TITOALA Y RTYXFiELIZ, Y—Ra—KD7 74
N, ETEMFARERRICL T ETIEI e Vo BER LIS, BHEETTEZIL2EKRLE
T ATV XBROFFHEIEE., a4 JIEROFFELD I/ TNy Z7OF A 7 VTN D
DD, T T ADFEITIEF—BITENT T, WEEH S TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, BV 2RI XRTOI VT 4 AR
NESHEZ 2 8D, TRTOMERL 72V Y — A2 BFERNCBS 2. Fille 7 = —XWCAD X5, 2O
Tz —XF AR=TAL IR ZEBEINFUCHLET, ZARIDZI—F—EREDTAI I I X%
weakref 23— Ny IBNIFPHINZZBHDET, v v b EU Y7 2 —XHFZEfTEINEa—F
. ZNPMKET BV Y — AR T TIHEREL RV (KK H BRI T4 75V —FY 2 — /L% warning 1
HETT) 72k & 2 BIAMCTER L £ 3,

AVR—TVERBY vy bEDU T EZFEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DETHET L2 TT,

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

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

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

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

F—RDOWNERHATEIA T2 b TT, A 7L—FD __next__ () XAV vy FEEDRERLUECHT
(£7213HAAABIE next ) 1ITHET) &, MWOHTDHERZ —DOFTDORLET, 70K L,
Kb Y IZ StopIteration fISNZEH L T, ZORET, A TL—XA TV =27 VIRETEY, *
L __next__ () RMIEFEA TS Stoplteration ZEHLET, 41 7L —XiX, ZDAfTL—
A7z VEAKREZIERT __iter__ () AV vy FEEZELRZITINIRSZVDT, 471 —XIMmoD
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iterable ZZM T 21Z L AL OB THHTE R T, 3o & D & LABINZEROREZITS 5%
aA—=FTF, List D&kS5R) ary7F4A7Y =27 M BHEZ iterQ BABUCA T Y =7 MITE L
D for =TT 72, FBRFEHOA T L -2 24EMLET, ZhEef 7L —XTITES
L3k, HiEDOA T =2 a Y THABADEUCA 7L —2 A7 Y 27 P2 HMITR T 0, oo
VTFDEIWTIEoTLELET,

S BRI typeiter I2H D 3,

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

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

list

(F—PBE) *—B%. H2 WAL IE. V- MRIEFLBR DD OfEZ R $IE O LATREA 7
2z 7 b (callable) TF, BRI, locale.strxfrm() = F —BIICHZIE, v —URFDY -+ D
HEICDo oY =X —ZIBELET,

Python D% < OV — g F —BHEZITIR D EZOM SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FE23H D £3,

F—BREEZHEETOLD2HD £9, Bl str.lower() XY v FERF/NFxXAIL
VWY — 75X B LTS Ze k%9, H2WIE lambda r: (r[0], r[2]) O X
5 7% lambda R B ¥ —BBZES Z e N TE X, $7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF—[a > XA+ 7 &4 03H D 3, F—HK
DYED 7 2 N F DAIE Sorting HOW TO S L TL 72X,

argument =
58 22U TEE W,

(7 LK) MHDA V74 YT, BRI EShiz 2iCiHiicns 120 X 2E8AFET, 74
XA ZE M1 lambda [parameters]: expression T3J,

FZ 21305EDH (look before you leap)) DMFTT, ZDA—F 14 YT AXANLTIE, FFOH LPRK
ZAT O NS, BIRINCHTIZSEME (pre-condition) HIEZITWE T, FAFP 7 7a—F XIIYT, of
XDz SAMEDN S DO TT,

WAF ALy MEINZRE T, LBYL 7 7R —F " B27 @BREr 7 R BREOHSIKERS| &
EZFTVRIBPHDET, flZIX. if key in mapping: return mappinglkey] W5 22— Fid,
HEDEZ. DAL v ROBERLBDHNIC mapping 5 key FDRL KM LET, ZOMEIX, vy
75250 EAFP 7 70 —F %5 Z e THRIRTE T,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension
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(VA MAAURRL) O—F YAFORTHE2WVWIE—HOERZZNHL T, ZO/R»54%2 VX M2k
T, IV T MRGETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £55&. 025 255 $TOEBE 16 EEHEREK (0x..) LAEXFIN64%25 ) X P 2EMRL £
T, if HilZA T a TY, if HiDRWEE. range(256) DR TOERMUHEINF T,

loader €
Ja— kU —FFT3FT7P 7 b, load_module() LWHEZEDRXY v FEEREL TWiRITFIUIR
DERA, B—K—=I3— BRIV finder »HIRSINE T, #ME PEP 302 %, abstract base class I
DWTIE importlib.abc.Loader ZHM L T 72X\,

Os—=)lI>a—-5F4>7
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 7213 7-[FFKEETI,

mapping
(oYY FREOF—HEKEZ Y R—F L TWT, collections.abc.Mapping #* collections.
abc.MutableMapping @ HIREE Y 7 2 THESI W LAY vy FEERELTWIary 7+ 4
7Y 227 bTF, Bl Z1F, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path MR L THE SNz finder. meta path finder 1 path entry finder ¥ BARIZH D F
I, BT,

meta path finder 23525 2% XY v FIZDOWTIX importlib.abc.MetaPathFinder # SR L T 7
ISR

metaclass

(RRIFGR) VIADI FATT, 7 ITRAERE. V7R, 77 ADFFHEr, BRI SADV A+ E
EDET, XXIIRE, #ho 3O0%51 8 LTRIIMD, 727 AREZELEZEVET, LAY
DATY 7 MEFISFEE GREX X7 5 2AD) 77 4L s OFEEERMEL TV E ., Python 2%
BDFHARZLDRAR FARERTEZRTT, FLALDI—F—IZWoT, X&XT7FRFIEL D
BORWHDTT, L2L., —EDBETIX, XX FRFBBATTZLA Y " AEERELES, &
LZIEEN T 7 20u Bl oz, ALy Re—7WEBIMLED, A 79227 FOEREBHL
Tebh, SN v REETLIRY, ZLOBHETHHINE T,

FEllE XAE TSR ZBRLTLES W,

XYy R
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(R v R) 75 ZAMBOFCERINLE, 2027 F72ADA AR Y ADEME LTHOH X5
B AV Y PBA VARV ZAATY =27 bE— 58 L LTRUIMD £F (Z0HE—58I3EH self
CIENET), BE ¥ RA SN O—T BMLTLIEZE W,

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

the 2.3 release.

module
(£¥ 2—/)V) Python 2 — FOMBEME LTRELHLATI 22 FTF, EV2—-NLVIEEED
Python * 7Y =7 b 2 EOEHZEMZRFES £ 3, €Y 2 —Id importing DAFRIZ X 5T Python
WA ENFE T,

NYT—2 Z2BRLTLIEZZW,

module spec E
Ya-—nNEu—-FI30flbnis S R-FEEDOERET ZLHATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y XA TF,

MRO
method resolution order ZBHRL T Z&E W,

mutable
(R2—=RTN) 32—RTNRF TV NI id) ZEZ DI BREEZERETEET, 12—
A7) BBRLTL X0,

”

named tuple
FHINE R TN LS HEEIR. RTAVZHMELTNT, 4 V7T v 7 AN L BRI LB ZE-> T
D7 7 EAHTEZEROBPL T 7 AZISHAINTVET, 208 7 RO D K> T3 Z
EHHDET,

time.localtime() % os.stat() DR DA% ELWV L O DMHAALIIHLHIN & X F1TF, i
DL sys.float_info TI:

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

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

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

True

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

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

namespace
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(HRTZEM) BB SN 25T TT, ARZEMITFE L TEEIAE T, izt 7o 2
FD (XYY FO) ANTFIZRo7b DT TR AR S O, KENLb D, 2L THAAALD
bORDHY £F, HATZEEIZHETIOEELZC ZLICLoTEY 2 — A2 Y R— T2, Bl ZIZRIRL
builtins.open ¥ os.open() WFHHIZEM TR NTVET, /. EDEY 2 —UH B EELE
LTWEHHHRT 2 2 eIk o THATZERIIATFM & RS2 3R L 9, Hl21X. random.seed()
X itertools.islice() &FHE L &, ZAFNTEY 22—/l random X itertools THEEINTWVWS Z
LD S TF,

namespace package
(BRI =) TR F—=IDary7Fe LTOAEMEIN S PEP 420 TERI N
package TF o HHIZEM Sy =D W3 YEN R RBALFHF RN e TE, __init__.py 774 V%
Filzi2 w7z, reqular package ¥ 1ZELH F3,

module B L TLIZE W,

nested scope
(AR P ENTR =T ) SMITERIN TV L ZERESIRT 2HAET T, PRI, D 2 BRI DRI
DOHTERINTVWSHE. NHOBBIIMIOBBHOZ 2SR TE LT, XA PSR a—
B7 7 4N FTREBOZRZINTE, ZHORAZTERVOTERLTLLI WV, B—AVEE
F. ROAMDR a—FTEBEHGAEE LET, A, 70— \VZEHZMES & 7 — L%
RIDEEFAEEXLET, nonlocal TIMUDERICEZIADE T,

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

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

object
(A 7V =2 1) RE (BIERMHE) L EBSINIRLIBED (XY v F) 2328 TOF—X, LI,
ETD FHRAEAILI SR OEMOEIEY 5 ADZ &,

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

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

(R Fr =) B TEY 2 ARHERNCH 78y F =280 L DHERS module DZ TS, &
PIRCIX, Sy o —2% __path__ @M%+ Python + 7Y =2 T,

reqular package £ namespace package B L TL 72 &\,

parameter
(515 AT DFET B (2 XV Y F ) OERICBWTHEEDIRIT 2 3|18 2HEELET. K
SIS D D 9
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o MWEBXEIFF—T—F: {UE THIVWIE F—T—F5|H L LTET LD TEL5EEELE
o ZAUIZ2 ZIEBLT D foo R bar DL ST, T 7 40 FDIREIEOEHETT:

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

o NEHM: MBIZL->TOAEGRONZGIBEIHREL 3, MEHFHDOTIET BEERDTIEDOV
APMDHTEZENLDRAIC / R EFDDIIETERTEET, BIZIETED posonlyl ¥ posonly?
B ESERSIEICRD £3:

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

o F—U—FERA: X—U-PZLoTDAEZALNLIIBEHEELET., ¥—V— FEHD5 K%
ERTEZEINE. HIZELLTD kw_onlyl = kw_only2 D X 512, BEERDIRTIEY 2 MiZ
B ERMES B EZITHD x DB TT:

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

o AIERME: (MMOR5IE TR S NEREDAMES BUIMZ T) EROEROAES 15 2
LNBZHRIEELET, ZOLIRIRGIEE. ITD args @ X 5 IREIBADRNIC * 2Dl 5
ETERTEET:

{def func(*args, **kwargs): ... J

o FAIERF—T—F: (MORSIBKTRICZT SNEEDOF—v— FEIBUCZ T) EEOEED
F—U—FEEBEIONE I E2IEELET, DL RIRIBUEX. LOFID kwargs DX 51
IRBIEA DRNC **% ZDIFB I TERTEE T,

RE1EA T a vy e EDSIBOEELBIEETE, 72 a yO5IICIZF 744 MEBIEETE
%9,

RE1% . FAQ D 5L RE I DEWIZMTIT2? . inspect.Parameter 7 7 A, BHESE 7
Yar, PEP 362 2B L TS0,

path entry
path based finder 3 import § % €Y 2 — VBT import path £ED 1 DDFFITT,

path entry finder
sys.path_hooks IZ#H % callable (D% D path entry hook) 25R L7z finder TS, 5 Z BTz path
entry WHB3EY 2a—NVEk BAOF 2 HERH>TVWET,

NRAZY ) =T 74 VEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSRS W,

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

modules on a specific path entry.

Ny

path based finder
7 4V D meta path finder @ 1DW&, €Y 2—AD import path ZHREL F T,
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path-like object

(path-like 7 7 =227 b)) 77 ANT AT LRAERLE T, path-like 7 79 =7 Mid, RRAER
T str A7V bR bytes 7V =7 b, ¥£713 os.PathLike R b a L zFHE LA TP
JFDENDTT, os.PathLike B FaLZHR—FLTWVWSEA TS =2 NI os.fspath() %
MEOH ST Z 2T str $721% bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() IZZNEN str H B2 VI3 bytes IKRZDERAT 2D E5, PEP 519 T&
ASNE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L TERZIRIET 2. H IV
Python OHFERER Z OBERIRIFIZ OV TR T 23EHLFHTT, PEP &, #ERIZOWTOMERR
Btk L 1R R 3 2 e Damill (BER) ZIRR 2 NETT,
PEP &, #FEREDORRBICH» DB, 23 2 =7 4 I X 2HREREDOEE L Python 127 X 2 ZEFTHRET
OXENDD DR EMOEKL 722 2t 2ERILTWE T, PEP OFHIZZaI 2 =741 NOAE
FEHzT5> 2. RNERZNFNTLZLOBEBELHD £7,
PEP 1 ZZRBLTLE&E W,

portion
PEP 420 TEF XN TV 5, namespace package IZJBT 5. D7 7 A AW (zip 7 7 4 MITHERN
ENTWEHEDDHZ) 12074 L7 MV IIEHE N D,

&5 |# (positional argument) =

518 22T ZE W,

provisional API

(E7E AP]) #2154 75V 0% EHEMEREED S HNICBRA N2 DTS, 2D LI RA V& —
T2 —ANDOKERLZH I, TETHZLINTVAMEFINTWERAL, a7HFEFICL-T
B A INIUE, AR ETE ([ 2 =7 2 —RDHIRETEENDS) PITONZET, Z
D ESBEFRIXOLRAIITONE B DTIED D FHA - 21X API ZHHAALENCIERE  ShTw
T2ERBRMEPBER LT ZICOATONET,

PE APT IZoWThH, BABHMDR VAR TREFER LARINTHET, MERIHIL
GaT ORI IRISR R T RETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV LAD SN B Z kL,
R EZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Python 3.x VUV —ZX74 D=y 7 32— LT3, (Python 3 BEWRRDFER o LEHI/ESNT-F
T9, ) "Py3k” x5 ddHh x7,

Pythonic ftt

S CRNRE 2T TEHEIrNIza— F TR, Python DRHC—RIVRA T4 F 2o 7E X
Fa— KR, flZE. Python O—fiN7% A4 7 4 + LT for XEHoTATITNDITRNTOE
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FIWE-> TV —TLET, MOZL DFFEICIIZDMEAHAE R VDT, Python IR TW AW AN
DLOIBHED AT v X =25 b LI EEA:

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

ZAuTH L. Ehwi Pythonic &K

print(piece)

for piece in food: J

qualified name
(Bffith) €Y 2a—A DB —>ULRA=T D0, ZOEI 2—LTERINLI TR, B XY v K
AD, "R ERT Ry MEEFLTY, PEP 3155 TERSNTVWET, vy FLNLOBEKSZ 5
AT, BHitEA 7 =27 POAFIE R L TT:

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

pass

>>> C.__qualname__

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

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

BV 2 AADOBRBTHEDLNS 2, TREMH (fully qualified name) IZTXTOBASy Fr =IO % &
2RO Ky FAKREE, HlZIL email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

reference count
BRIV H2F TV 7 PVINTE2BROB, BRIV DB 0ORCRoTE 20X T
Pl MIEINET, kit THH, SBAIV Y FPRL TEEINR VD IZE D Y THMER
EhBWATV 227 vdHDET, BRIV Y MEEHFIZ Python @ a— F R3O FEAD,
CPython FFEQEERERTT, uro~v—F EEOF TV 7 bOBBAID Y MM B2
sys.getrefcount () BIBZMOH S Z e R F T,

regular package =
MEY7%, __init__.py 77 ANAVEZELT 4 L7 MV & LTD packages

namespace package FSBBLTL EE W,

REPL
"read — eval — print loop” DIHFFET, :term:*WiEE <interactive>‘_ A VX —FVU&X—> )b
DYVIEN
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slots 4
FANTDEST, A VARV ABEDHEBEDOLPUDERLTEE, 4 VAR AEFELHIRT 2
ZrT, XBVEHWLET, ChIEILELNZT 7=y 7 TTH, IELLFSEALIY v F—
BDT, Wk —A, FIZIZX BV DPHEMEL REZ 7 SV 5 —>a v TA VAR ARRKBRITEET
5, EWVWoltt EERRE, FHLRVOHARZ FTT,

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

lookups use arbitrary immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__ () and __len__ (), adding count(), index(), __contains__(), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(BRBENEKEL) iterable NORTH 2 WIE—EIOERZMH L T, ZOMRP SR EEZRTa Y
N MRFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LWISFINORHERZERLE T, URA M £&. H#EORTE 2BHLTIES W,

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

slice
(RTAR) T =T V2 O—HEREDF TS by ATA4RE. FFERE [1 THRALNLHE
BoFoicaaryzEL e TEBNE T, BRI, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,

soft deprecated A

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

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

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

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

special method
Rk A Y v ) & 2 BNREO#IE. B ZXME % F % 72912 Python 7 HHEERICIF U H S 5 X
Vv Ry, ZOMEDAY v FliE, XV vy FRADRWLRRIZT VX =227 2 DABDVTWVWET, Kk
AV FIZOWTIE %AV v B TSRS TVWET,
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statement

(X) FAAL =+ (Z=FD” 70y ") IZAAIRGERTT, id X 2F -V —FhroliEhsd
bDDEELMPTT, BEIIE if. while, for BHDET,

static type checker

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

types. See also type hints and the typing module.

strong reference In

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

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

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

strong reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A

text file

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

(THFRAPI7AN) str ATV 207 V@A FEEXTES file object TT, LIFLIEX, 7FA M7 74
IWFEBIIAAL MEFIOF =X A M) =217 7€ A L, TFRAMIYO=F 1 V7 ZHBNITO
T3, TFALTZ7 74 LDHNE. sys.stdin, sys.stdout, io.Stringl0 4 Y AX Y AR EE T F A
FE—F ('r' or 'w') THWARTZ 74 L TT,

bytes-like 7T TV b BRAZEETEL 774V TI =27 MZOVWTIE, NA1FUT71IL 35
LT 23w,

triple-quoted string

(ZEZ +— FXFH)) 3008E L2 +— LB () 7 RR br 74— () THERZ TS, @
WD (—H) 74— PFINEHARTERITE 2 XFINTGEVED D FEAD, EO00HBTHAT
T 102200 LY 4 — Ml BEI A — FTHLICEL Ze B TEFT L. fkhies (\) &
HEHLRL THEBUITICE D22 N TELZDT, FFa Xy T —a Y FHRE S RRTRHICER
T,

type
(B Python #7927 VORI A T 2 7 WD LSRR D0ERDET, HHWEF T b
BEIEF > TVWET, A7V 27 2 OBUE __class__ BHET7 7 ALY, type(obj) THEL
72D KX D,
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type alias
(x4 )7 R) WOPILT, BERIITFICRALTERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, flZIE:

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

pass

CHEBRDEI I DFHARTSTEET:

Color = tuplelint, int, int]

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

pass

FEEEDFAAD ® % typing ¥ PEP 484 2ZML T 2 & W,

type hint
(Ble v b)) Z8 7 7 ZEME BB D5 X =22 B EOMIRF SN BIZIEE T 5 annotation TT,

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

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 7I7RAEME BERT. a—F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

FEEEDFIIHD S % typing ¥ PEP 484 2SR L TL X0,

universal newlines Va
FZAMPRAMY) —2DBREDO—DT, UTOFTARTRITRLEFHL £F: Unix OFTRHHE '\n'.
Windows DFFE '\r\n'. H\ Macintosh OFE '\r'c FHEICOVWTFHL L& PEP 278 ¥

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

variable annotation
(BT /) T7—=>ay) BHDH 2037 7 2ABHED annotation .

ZRD B WNE 27 7 ZABEICERZ NI 72 & &, RASTRERTT:

class C:
field: 'annotation'

BT T7—aidBEEZEER O-DEbRET: FlIE. ZOZEE int DEEXZIRS Z &
PHIRENTVWET:

[count: int = 0

BT /T — a DI OWTIE FRGETRAN (annotated assignment statements) iR
LTWET,
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MEEDFBADIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, ¥/, 7/ 7 —
avERHTAERANTSTF 275 4 A2 LT annotations-howto SR L T L 72X W,

virtual environment
(IRAHERER) tHaaic ) b BEX N2 FATRE T3, Z4UC X D Python 2—H e 77V 7 — a VidF
UL AT L ETEHHINTWSMD Python 7 7V 7 — a2 YOBEHNCTFH T2 Z 2742 < Python Sy
T=YDA VA=V EEHFETOI DB TEET,

venv ZZHAL TL 2& W,

virtual machine
(R~ V) BRIy 7 b7 2 7 IS X D EH SN ¥ a— K, Python O~ VIE, N4 b
a—FRary 4L N FO—F 2ETLET,

Zen of Python
(Python @1&D) Python #HfELFIHT 2 L TOEZ 2%, Python OFETRAEIZ FH¥E% VA MC
L72bDTT, Miir’e > 7 MT 7import this” €358 ZDVRXMEHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

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

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

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

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

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

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.14.0a0

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

3.14.0a0 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 3.14.0a0 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 3.14.0a0 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 3.14.0a0 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

3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, 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.

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.

. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. 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.

(RDR=V ki)
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(FiDR— 25 D %)
5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

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

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
(RDR—=V ki)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0
DOCUMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

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

verbatim comments from the original code:

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

Any feedback is very welcome.

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

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

C32 VYT7wvhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

(RDR=V ki)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

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

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

Author: Skip Montanaro

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

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

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

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

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select EY 2 —E kqueue £ Y Z— 7 2 — ROV TDROEHNEEATOET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

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

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

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

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

C.3.10 SipHash24

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

algorithm. It contains the following note:

<MIT License>

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

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

furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod & dtoa

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

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

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

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

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

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

documentation for such software.

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

E I S S L I

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

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

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

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

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

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

the copyright owner that is granting the License.

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

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

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

exercising permissions granted by this License.

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

source, and configuration files.

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

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

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

(an example is provided in the Appendix below) .

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

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

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

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

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

subsequently incorporated within the Work.

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

Work and such Derivative Works in Source or Object form.

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

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

(RDOR=V1FiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

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

meet the following conditionms:

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

Derivative Works a copy of this License; and

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

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

the Derivative Works; and

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

as modifying the License.

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

the conditions stated in this License.

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

Notwithstanding the above, nothing herein shall supersede or modify

(RDOR=V1FiL)
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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

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

risks associated with Your exercise of permissions under this License.

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

has been advised of the possibility of such damages.

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

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

238 1% C & B 1€




The Python Language Reference, 'J!J—2X 3.14.0a0

C.3.13 expat

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

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

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

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

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

C.3.15 zlib

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

system is too old to be used for the build:

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

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

arising from the use of this software.

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

freely, subject to the following restrictionms:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

Jean-loup Gailly Mark Adler

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright
(RDR=V ki)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

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

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

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

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

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

C.3.18 W3C C14N test suite

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

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

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

are met:

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

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

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

specific prior written permission.

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

MIT License:

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

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all

copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

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

license:

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

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3. Licenses and Acknowledgements for Incorporated Software 243


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

The Python Language Reference, 'J1)—2X 3.14.0a0

C.3.21 Global Unbounded Sequences (GUS)

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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co_filename (codeobject DEM), 38
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co_lines() (codeobject DXV w k), 39

co_lnotab (codeobject DIEM), 38

co_lnotab (A—FA TSz U FOREY), 37

co_name (codeobject DEM), 38
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co_names (codeobject DEIE), 38
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co_nlocals (codeobject DEM), 38
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co_posonlyargcount (code object
attribute), 37
co_posonlyargcount (codeobject DEIE),
38
co_qualname (code object attribute), 37
co_qualname (codeobject DEM), 38
co_stacksize (codeobject DIEM), 38
co_stacksize (A—RA Tz I +D
Bf), 37
co_varnames (codeobject DEM), 38
co_varnames (A—RATJ 1 FDREM),
37
collections
module, 28
complex number, 202
compound
statement, 145
context manager, 68, 202
context variable, 203
contiguous, 203
continue
statement, 138, 146, 147, 150, 151
coroutine function, 203
CPython, 203

D

dangling

else, 146
dbm.gnu

module, 29
dbm.ndbm

module, 29
decorator, 203
DEDENT k—% >, 10, 146
def

statement, 164
default

parameter value, 165
definition

22X, 135, 167

B3%K, 135, 164
del

statement, 46, 135
deletion

target, 135

target list, 135

B, 135
descriptor, 203
dictionary, 204

object, 29, 35, 48, 105, 112, 131

AEREE, 105

R, 105
dictionary comprehension, 204
dictionary view, 204
division, 118
divmod

fHHAHBH, 65, 66
docstring, 167, 204
duck-typing, 204

E

e
in numeric literal, 21
EAFP, 204
elif
*¥—TU—F, 146
Ellipsis
object, 25
else
conditional expression, 125
dangling, 146
F—7—F, 138, 146, 147, 150
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eval

HAAHBEE, 142, 178
exc_info (sys €X' a—Jl), 43

except
F—J—F, 147
except_star
F—T—F, 149
exec

HAAAHEEL, 142
expression, 101, 204
lambda, 125, 166
list, 126, 129
statement, 129
JrxlL—4, 106
&, 124, 125
yield, 106
extension module, 205

F
f 1

formatted string literal, 15
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formatted string literal, 15
f-string, 205
f_back (frame OEM), 41
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f_globals (frame DEM), 41
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f_lasti (frame OEM), 41
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f_trace_lines (frame DREM), 42
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False, 26
file object, 205
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filesystem encoding and error

handler, 205

finalizer, 46
finally

F£—J—R, 135, 138, 147, 150
find_spec

finder, 87
finder, 86, 205

find_spec, 87
floor division, 206
for
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statement, 138, 147
format () (¥AHAHBIE)

_str__O (TSI RRY Y R), 47

formatted string literal, 17
Fortran contiguous, 203
free threading, 206
from
import statement, 75, 139
*—7—F, 106, 139
yield from expression, 107
frozenset
object, 29

fstring, 17
f-string, 17
function annotation, 206
future
statement, 141

G

garbage collection, 23, 206
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generator iterator, 207
GeneratorExit

Bist, 109, 111
generic function, 207
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global interpreter lock, 207
guard, 155

H

hash

HHHAHBEE, 48
hash-based pyc, 208
hashable, 105, 208
hooks

import, 87

meta, 87

INR, 87

I
id
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if
conditional expression, 125
in comprehensions, 103
statement, 146
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immutable, 208
object, 27, 102, 105
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import
hooks, 87
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import hooks, 87
import machinery, 83
import path, 208
importer, 209
ImportError
FI9, 139
importing, 208
in
operator, 123
*F—U—F, 147
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indices() (slice DXV w K), 44
inheritance, 167
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call, 62, 116
object, 35, 36, 116
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int
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interactive, 209
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interpreter shutdown, 209
io
module, 36
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is not
operator, 123
iterable, 209
unpacking, 126
iterator, 209

J

J

in numeric literal, 21
Java
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K

key function, 210
key/value pair, 105
keyword argument, 210

L

lambda, 210
expression, 125, 166
fz=, 125
last_traceback (sys € a—JL), 43
LBYL, 210
len
HAHIAFHBEE, 2729, 63
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deletion target, 135
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object, 28, 104, 112, 113, 131
target, 130, 147
KA, target, 130
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ZD, 104
R, 104
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loader, 86, 211
loop
statement, 138, 146, 147
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target, 138
magic
XYy R, 211

magic method, 211
makefile() (socket DXV v R), 36
mapping, 211
object, 29, 36, 112, 131
match
case, 153
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meta
hooks, 87
meta hooks, 87
meta path finder, 211
metaclass, 56, 211
metaclass hint, 57
method resolution order, 212
module, 212
__main__,
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importing, 139
io, 36
namespace, 34
object, 34, 112
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sys, 149, 177
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N
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rebinding, 130
unbinding, 135
J32X, 167
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g, JO—NL, 142
Ra%, 164
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NameError
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namespace, 75, 212
module, 34
package, 85
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namespace package, 213
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None
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nonlocal
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not
operator, 124

not in
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null
HE, 134

number, 20
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O

object, 23, 213
asynchronous-generator, 110
Boolean, 26
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dictionary, 29, 35, 48, 105, 112, 131
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list, 28, 104, 112, 113, 131
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module, 34, 112
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None, 25, 130
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147
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A—HEEXY YR, 32
I—HERBH, 30, 116, 164
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*x 117
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<<, 119
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==, 120
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>> 119
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operator, 124
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standard, 130
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regular, 84
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value, default, 165

pass
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path based finder, 95, 214
path entry, 214
path entry finder, 214
path entry hook, 214
path hooks, 87
path-like object, 215
pattern matching, 153
PEP, 215
popen() (os €EZa—IJl), 36
portion, 215

package, 85
pow

HAHIAHBEE, 65, 66
power

R, 117
print

HHHAHEH, 47
print() (%ﬁbi&bﬂﬁ&)

_str__ Q) (FTZT IRV YER), 47

procedure

call, 130
provisional API, 215
provisional package, 215
Python 3000, 215
Python Enhancement Proposals

PEP 1, 215
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PEP 236, 142

PEP 238, 206

PEP 252, 52

PEP 255, 108
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PEP 302, 83, 100, 211
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PEP 342, 108
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PEP 563, 141, 166

PEP 570, 166
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PEP 585, 207

PEP 614, 165, 168

PEP 617, 179

PEP 626, 40

PEP 634, 69, 154, 164

PEP 636, 154, 164

PEP 649, 78

PEP 688, 69

PEP 695, 78, 144

PEP 696, 78, 171

PEP 703, 206, 208
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PEP 3107, 166

PEP 3115, 58, 168

PEP 3116, 219

PEP 3119, 60

PEP 3120, 7

PEP 3129, 166, 168

PEP 3131, 11

PEP 3132, 132

PEP 3135, 59

PEP 3147, 93

PEP 3155, 216
PYTHON_GIL, 207
PYTHONHASHSEED, 49
Pythonic, 215
PYTHONNODEBUGRANGES, 39
PYTHONPATH, 96

Q

qualified name, 216

R

r!

raw string literal, 15
rll
raw string literal, 15
raise
statement, 136
raising
FI9, 136
range
HAAAHEEE, 147
raw XF5, 14
rebinding
name, 130
reference count, 216
regular
package, 84
regular package, 216
relative
import, 140
REPL, 216
replace() (codeobject DXV v ), 40
repr
#AAAHBEE, 130
repr () (FEAAHEE)
_repr__Q) (FTTPz IRV YE),

46
return
statement, 135, 150, 151
round
HHAHBE, 67

S

send() (coroutine DXV Y K), 72
send() (generator DXV w ), 108
sequence, 217
object, 27, 36, 112, 113, 123, 131,
147
&, 112
set comprehension, 217
simple
statement, 129
single dispatch, 217
slice, 113, 217
object, 63
HHHAHRE, 44
soft deprecated, 217
soft keyword, 12
special method, 217
standard

output, 130
start (A1 RF T I FOREY), 44,
114
statement, 218
assert, 134
assignment, annotated, 133
assignment, augmented, 132
async def, 168
async for, 169
async with, 169
break, 138, 146, 147, 150, 151
compound, 145
continue, 138, 146, 147, 150, 151
def, 164
del, 46, 135
expression, 129
for, 138, 147
future, 141
if, 146
import, 34, 139
loop, 138, 146, 147
match, 153
nonlocal, 143
pass, 134
raise, 136
return, 135, 150, 151
simple, 129
try, 43, 147
type, 143
U3, 167
Ja—-/NJL, 135, 142
KA, 28, 130
while, 138, 146
with, 68, 151
yield, 136
static type checker, 218
stderr (sys EZa—IJl), 36
stdin (sys €Y a—IJl), 36
stdio, 36
stdout (sys EZa—IJL), 36
step (RZARXF TV FDEN), 44,
114
stop (RSA1RF TV U bDREY), 44,
114
StopAsyncIteration
FIsk, 111
StopIteration
BiIst, 108, 136
string
__format__(Q) (FFT TV X
Yy R), 47
_str__Q (TSI RRVYER), 47
formatted literal, 17
immutable sequences, 27
interpolated literal, 17
object, 112, 113
Zi, 47, 130
EfR, 113
strong reference, 218
suite, 145
sys
module, 149, 177
sys.exc_info, 43
sys.exception, 43
sys.last_traceback, 43
sys.meta_path, 87
sys.modules, 86
sys.path, 96
sys.path_hooks, 96
sys.path_importer_cache, 96
sys.stderr, 36
sys.stdin, 36
sys.stdout, 36
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SystemExit ($2&HAHFISN), 80
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target, 130

deletion, 135

list, 130, 147

list €A, 130

list, deletion, 135

loop control, 138
tb_frame (traceback DREIE), 43
tb_frame (FL—ZNYIEY), 43
tb_lasti (traceback DREIE), 43
tb_lasti (FL—ZNYIEH), 43
tb_lineno (traceback DREIE), 43
tb_lineno (FL—ZNvYIEM), 43
tb_next (traceback DEM), 43
tb_next (FL—XNYvIEM), 43
text encoding, 218
text file, 218
throw() (coroutine MAY v K), 72
throw() (generator MXY v K), 108
traceback

object, 43, 136, 149
triple-quoted string, 218
triple-quoted string, 14
True, 26
try

statement, 43, 147
tuple

object, 27, 112, 113, 126

B8R0, 27

Z0, 27, 103
type, 24, 218

immutable F—%4, 102
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T—4, 24

#HAAHBER, 23, 56

F/E, 24
type alias, 219
type hint, 219
type parameters, 171
TypeError

B, 117
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ul
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ull
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unbinding
name, 135
UnboundLocalError, 76
Unicode AV =27 L4, 14
Unicode XFFIE, 27
universal newlines, 219
UNIX, 177
unpacking
dictionary, 105
iterable, 126
BHTEUHELOFD, 115

Vv

value, 105
default parameter, 165
ValueError
B, 119
variable
BH, 76
variable annotation, 219

BB

operator, 126
SEEDNZEH, 9
AR, 178
RER:T, 103
dictionary, 105
list, 104
&, 104
AERRY, 37
BEREA T O, 23
HIPR
=17, 79
&, 119
aEW
or, 120
H—ZR0D
tuple, 27
H1g
Ew NGBS, 117
Bl RE, 117
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B, 112
BEADIVL, 23
RE5, 117
F—1
FAK, 123
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TSAN— M, 102
BE, 117
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string, 47, 130
&, 101
EERARERA T I b, 23
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object, 27
EERELE
BHIT US54k, 45
EEARERA TSV I, 23
EEARERS—T VR
object, 28
virtual environment, 220
virtual machine, 220
FRIFEM, 5, 7
EH, 14
=17
RAYY, 43
JL—L, 75, 167
HIPR, 79
ETETI, 75
KRITIXDTI—F1E, 9
WEEE—F, 177
B, 24, 201
deletion, 135
U32X,35
VSRAVRARAV R, 36
KA, 130, 131
KA, V352X, 35
KA, VZRAIVRARVZR, 36
BB 112
R 4R, 24
HFR, 24
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TR, 123
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call OEBRMIF, 114
function definition, 165

BA%K, 30

lambda, 125

W

walrus operator, 124

L3R

module, 24
Bty

or, 120
#fE

object, 25, 36
BEV TSI, 20
BHY, 27
object, 26
KRR, 26
BRUTIIL, 20
XF (str®), 27, 113
XFEHITFFI, 14
XiE, 4
KED
h>v, 126
£
name, 75, 130, 139, 164, 167
£'8—/\JL name, 142

&

expression, 124, 125
while

statement, 138, 146
WX, 4

B C, 15
BEARN, 177
Windows, 177
with
statement, 68, 151
H&, 48, 120
HEH, 120
KA T U b (immortal), 208
AA
% B, 24
FENB S
number, 26
object, 26
HAAHEE, 67
FENSHI TSI, 20
ARFIRED, 2729, 112
KA, 131
WHE, 119
EH
2EH Ey MBI, 119
2 E#H &y, 118
Boolean, 124
null, 134
power, 117
27k, 119
BI1F Ev MBI, 117
By 8]l 117
RETF, 22
writing
““values™ 7, 130

X

xXor

By MEAL, 120

Y

yield
expression, 106
statement, 136
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Zen of Python, 220
ZeroDivisionError
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