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DY 7 7L YAY=a 7T, Python SEEOXEL. " a7 kdt~y T4 7R IZOWTEHARLET,
ZDOR=a T NMEIZ ST RWEEFLS LNETAD, I ETEIPELLTVET, BWHETRWVHEAAARL
7Y 27 MIPHAAHRBEE, HAAHEY 2 —NIZET 5~ YT 4 7 R, library-index TR BN TWE
3, FERE 520 Python SaEAMICIE. tutorial-index SR L TL 723V, C SiBHI2WE C++ Funro~
FHCIE, 2O =2 730D~ =27 HH D £7, extending-index Tl&, Python #HREY 2 —
NEFELDDEL NV RBRERIZOWTHRRTWE T, £/, capi-index T, C/C++ Fur/I<=»nFHTE
24V R—7 2 — 2OV THICEER L TV E T,







ONE

I ®HIC

OV T 7 LY AT=a2 7 ME, Python 7R 75 IV /EEAKICET 2R TT, Fa— bV 7 LTED
NbDOTEHY FE A,

IR =2 7 VB TEBRFEMICEZ S £ 35T, SUERFHAFNLAN O 2 TIZOoWT, Efbahizft
FRROAR TR S HRER S C2ICLE L 2935 28Ty 2D RF 2 XY b EENRHEICE o TX DA
IR TVRIETTID, LPRHVEVRITHE-o>TVWEILTLEI, oT. dbLinBEDDHRIDKE
PHRTVBANT, TORF 2 XY MEFD S Python ZHEFEEL LS LTWEDRS, Ak tHERILRITN
WBRoZWZendD, FRICIBZHL 2LIOEHE2EET 2 PHICKRSTL & 5, #iT. HL7DH Python
ZFMALTED. Python SiEDH 2 FEDTHEBRICB N T, BMEZIFRIBMAHEEMICE - 7258, ZOEZEI0
F¥aX Y bTHERICEDITIOLNZZETLEY, dLEIVEMLINALFEEREBEAR S, DO %
FBEL TV TOLEVERA — DL, 7 —VAREETHHEHAL TIZE W ),

HWICHT 252 BREY 77 LV AD FFa XY MCHE T ELDIEMA I L TY — HREIZLES N0 D
Lh?‘\ FUERETHRLELIFEIAELR SLIEL T 200 LAKWASL T, —J. CPython AL b T
W5 —D2® Python F# (FOEED RS NHIT TVETH) RDT. FEDZ LIZOWTIE, FHZEREICK -
TS DHIRDIMZ 5TV BHE L, M THE MMERDH D 5, EoT. TOTFRMRKITOL>TH
W 7 A2 S 2 1EMR (imprementation notes)” 235 D IEH LN TVET,

Python EEIZWFhd, HADHARAEY 2 — L EEED 2 —ARMBLET, ZAHITOVWTIZ,
library-index TRF¥ 2 X ¥ MLEATVET, WL DPOMABIABLEY 2 =DV TIE, SiEEREEERD
PODZEDHoTVD L ZIZOVTHMATHET,

1.1 5@ Python MOE*

Python @33 ¥ LTIE, HZIKWTHAREENVEDFELTVE T, ZALUIOEEICBEL T, HED
2 —FHTERIF TV T,

FKCHBLN TV R HEEZEUTO DD D $7:

Y

CPython
NI B RTFEIN TV S YD Python EET, C FFETEINTVET, IZL AL DHE. SEOFHH

b
[
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BVHRIFEEREINE T,

Jython
Java THEXI NIz Python TF, ZOEEE Java 7 7V 75— a v DRbDR I ) FEE2 LT, L
Qi Java 7954 75V BHol7 75— a Y EERTA7-DEHTZ e nTEET, £7-.
Java 74 77 VDT A M ZER T 27201d LIFLIEHEHZATVWES, 26R3EHRITOVTIE the
Jython website ZZR L TLIZE W,

Python for .NET z
DFEFHNHTIE CPython ZFHLTWETH, NET 7 AV — a Vil o TEHIN TV DT,
NET 94 77V %aSHT 25 ZeMA[HETT, ZDFHEEL Brian Lloyd IZXK > TERENE LTz, 525
TEEIZ DWW TIX, Python for NET home page ZZH L TL 72X W0,

IronPython
.NET T Python 23272003 5 —D20DFEETT, Python. NET LIZER D, ERWIL 2AEKT
52 M TE D Python DFEEH D, EH Python a— FENET 727V cary X4 vLES, Z
X Jython OFMRDEARE TH % Jim Hugunin IZX > TESNFE L7z, X 5K BEMITOVTIX the
IronPython website S8 L TL X W,

PyPy
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.
INHDEFEEI DT a 7L TXEMINETHEEEZPRLZ - TVS, b LI, Z#D Python F¥F 2 X

¥ LI 5 TV 2 D EEDIEROAHINTVETL x5, HARLMEAL TR FEE LT, REFR
S RERD B0 5 02T 57201003, FREOMAHELZSRL T3V,

1.2 K Za7IIICHITBREEE

The descriptions of lexical analysis and syntax use a modified Backus — Naur form (BNF) grammar notation.

This uses the following style of definition:

name = lc_letter (lc_letter | "_")x

lc_letter = "a'..."z"

BAIDITIE, name A% 1c_letter DHRAIWELRAEZIXZNLLED 1c_letter 7V X —RXaAT7hkV7zb D
THBHIHERLTVWET, ZLT, 1c_letter X 'a' 25 'z' FTOMLLDONF—FTH3ILERLE
o (ZOHANZ, TORFFa Xy b Ttwv 3 FAaHAl  BSCHANCB W TER N TV 24T (name)

4 £ 1E LI


https://www.jython.org/
https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
https://ironpython.net/
https://www.pypy.org/
https://www.pypy.org/
https://en.wikipedia.org/wiki/Backus%E2%80%93Naur_form

The Python Language Reference, 'J 1) —2X 3.13.0rc2

T—HLTEDLDRTWET),

FHANZ name (BN X o TERS N TV L DDA & ::= OIED $9, FER (1) 13, EEHORIUH
HEO»bEEZ T2 Z2IEVWET; ZOLBRE. CORKCBVTRLMEEBLEDRWEETFTY, 7AXY
A7 (%) 13, BN 2HROL UL EOBDIELEZRL 3 FAEkC. 77 R (+) IZ—EU Lo DIEL T,
AN ([ ]) Kb FaE, FarEefEr—flHET 2 BlosuazTiud, BuotoFaEt 7> 3
VTHB) TeRRLET, * BEY + HETFOMESHPNITREZR D L L Lo TVWE T, FHDZ L — Al
AFEMEBFNE T, V7T IAXFINIT A — bTHLNE T, ZHE N2V E2RELTW3 L ZOAEKRERD
9, FANGER. TP ATV ET; ZROBIRKD D 2HANE. RPIDITICODNWT, EEMRDES
WELZADITE LTl & E T,

(LoD &5 72) FAEFRTIE, MCZO20BEEMEONTVES: 2D Fy FTRYILNATVWE =20V 7
FIAXFIE, ZOoDOXFD ASCIL X Fa— RicB 3 (AalNR) @#if» o XTFE—FREIZLERLET, &
v AhOTFA) (<...>) 1F ERBFEAOS Y RARLBT 2 IR0 p7=TF; HlE, sy 28
ERTVENDD L ZREWHEONZZ DD FT,

FA) R OEROBTHEDLDA TV A RLIKZLALF L TTH, ZOBRRCIKELRECYHD 3 Fh)
EFRIIATTY = 2O &2 OLFERD TV F TH, MCERIFAMMCTERI N —ED F—27 Y ZE DK
WE 3, KH (7 FAMNTT) IS8 S BNF 33 R TFRAERD DD HDTT; ZHLUEDOETIE, WUEFRD
F2DIfFi o TWET,

1.2. AYZa7IlicslraRgE 5






TWO

F A

Python TEHb»N7 717 Z L& N— (parser) THAAENF T, N—FAD AL, FAFEREE (lexical
analyzer) 2 X o TERENTz—HD b—T > (token) 572D $3, TOETIE, FAMBNERNT7 7 4 V% b—
7 YINTES B ITIRICOVTHRH L 9

Python &7 022 47 % X b % Unicode 2— FKRA ¥V P LTHARAAET, Y—RT7 7 A LDy IA—=F 4
YZRTrva—F4 YJEETEZSN, 774 ME UTF-8 T3, #ffllld PEP 3120 22 L T30,
V=R 7 7 ANPT A= RTERIFII, SyntaxError HEHENET,

2.1 171818

Python 70275 232D FIBIT (logical lines) WZnH| T E5,

2.1.1 BT (logical line)

BT OMRE, b —2 ¥ NEWLINE TR 7, WX EFShTWIEEHE (HE3C compound statement
FDFEFTL: statement) ZFRVT, FEATUIFREITHIC E /2232 Z 2 IFTE R A, sl fTIE—1TER1ZZzhL
o ¥IBIT (physical line) 5572 D VIFATOREIIEZIHRIN F 7213 IEHRINIR 1TEE (line joining) FRIAME
ERE3

2.1.2 #3817 (physical line)

PIRRAT L&, 1T — FTRYIBMZXFHND I TT, V=R 7 7 ALY —AXFHTE, &7 v b
74— LT DIEEDITHSG 2 — FR T2 2 e TEE T, Unix JETIE ASCII LF (1734 D : linefeed) X
. Windows FER Tl ASCII Bi#lod CR LF (f8%#: return 1%\ Tf7i% D) . Macintosh fE:X Ti& ASCII CR
(18F) XFTT, ZNH2TORRDa—RE B> T 79 7+ —LTHFELLIMFHITZZ A TEET, A
NORES . HEDOYWHATOREN ufime L TORFZREL £,


https://peps.python.org/pep-3120/
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Python [Z#H DAL EITIE. FHED C SEOLUTFOZHHFA (ASCILI LF 2K L 723F 3 — F \n 217#&
UL 72D £5) IZE o T, Python APIIZY —Ra— FZETHENDHD 7,

2.1.3 OX> b (Comments)

AX Y PMEXFINY T I A S TWIRWA Y & aXF (#) HOME D, RICYHETORGTKRDOD 9, JEHA
RHZRATRERRIDSEA S TORWRD . a X ¥ MEEwEITE2RImSEE T, aX ¥ MM EEASAE T,

2.1.4 > 11— RFEFE (encoding declaration)

Python 27V X+ HO—fTH» ZATHICH 22X ¥ FDIERKRE coding[=:1\s*([-\w.]+) I~V v F T3
G, AXYMIZVaAa—-FESL L TUEINET, ZORHDORYDO I L — TRV —2a— R 774 LDLY
A—-FZIEELET, TVa—-FEFRESOTRRINIRD A, ZITHIZH2HE. —THHaAX Y O
ADITTRITNIRD FEA, ZTrva—FESRe LTHRET 3T

[# —*- coding: <encoding-name> —*- J

ZHUZ GNU Emacs Tieak CEE 3, /2

[# vim: fileencoding=<encoding-name>

Z4UZ. Bram Moolenar & &k % VIM 23T 3T,

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.

I a—F 4 YIPESEINBZEE. FOTra—F 1 7 4%4iE Python IZ&» CEliTERIINIR D THA
(standard-encodings 2B L T ZE W), EFINTYa—7 4 ¥ 7 BIZEXFHNV TI0, aX¥ b,
WAFRED, ETOFARITEbIE S,

2.1.5 BAREBITHkS:

TOFRBFENL LOWEATERITE LTORIT22D1E. Ny 7R Ty axFE (\) ZHoTUTO LS
WLET: MHITHAXEHNNY FI5La Xy FHOXXFETHEWAY Z X593 2 TRboTWAIEE., BT 21T
EORTFT—oDRITEMRE L., Nv 2R 9 > aBrUONY I RT v aDBAIHBITRIEZHIRL X
3, Bz

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 walid date

return 1

8 8 2 & FOEHh
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Ny I2AT v aTERDATIZEIAY 2 ANE I3 TEERA, T Nv 2725y a®kffioTaxy b
TR T A I TEERA, NI RATy T ad XTIV T INRCHIGEERE, N IR Ty 221Dk
A= VT2 Z LI X TEERA (TS, WHITHOXFINY T INVUND N =2 V2N VAT Yy
SakffoTHMIT2ZIETEERA), LRRUAHNDEFTIE. XFHNV T INNIHEZ N I RT v aldiy
ZRZHoTHTIEERDET,

2.1.6 FFBATREIZRITHESE

ALFEIN (parentheses). fAFEIM (square bracket) . 38 X UPEHEIMN (curly brace) NORUE, Ny 7 AT v > 2% #
OFTE—TULOYEITICHET 2 e N TEE T, HlRIE:

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

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

RIS NAATICII TR Y R EBDH S I EHTEET, BRTOA > 7Y MEEETRD D 8 A, 20
MHATEEL e TE T T, JEHRMRMETHICIZ. NEWLINE F—2 VI3FAEL T8 A, FEHRNZITO
Wiz, SE2 A — FENECFY] (B TORELET; COBAICIE. aXY M EEaDEILATES
¥ Ao

2.1.7 Z=17

AR=—ZART T —=L7 4 =R, BLUIAXY MOAZEUMHETIIEHEINET (F72bD5. NEWLINE b —
I NFEREINERA). SLEMFEINCATI L TV 2B, ZHT ORI Tat A A-aH-H ) (read-eval-print)
N—TDREIZ X > TRZD DD D £3, BFEERLNEENA > 2 7V ZDFETIE, ERRZETTT X Limkl
17 (F7bb, ZAXFHaAX Y PHERIEERVIET) F. BRITH S22 XOKIRERLE T,

218 17>V

MEATOITHICH 5. HHHDZEH (AR—ABIUXT) O#ERDIZ. ZOTDA YTV PLNLVEET 5729
WKHEOLNET, 4 VT LU, FITXD V= FEERET 2720w E T,

X7 (ErSEDHIANC) 1 DIZDE 8 DDAR—ATEEMZ Hh, BEMZEZOTHII 8 ofFcih %
T (Unix THEODATOWBHAIEFEA IR S XOERIATVET), 2L T, BRUIDIEZALFETDAR—ZAD
BB, ZOTDAYTYPERELET. A VT Y MEI Ny 7R T v > a TEBOYEITICHETE 2R A;
BAIDONY V259 2 ETOEANA YTV M eRELET,

V—RAT7 7 ANPBR T ZAR—ZARBEAEZIE, FOBERDITINR TDRAR—ZABEMIRET I L5856, A VF
VHIMEIREERZ DL LTHITENE T, ZDHAIX TabError EHINE T,

2.1. 178E 9
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TS5y b7 A—LREOE#EICEATSER: JEUNIX 799 F 74— BIA3T7FA T4 2oME . —
DODY —AT 7 ANHNTERIT A VTV M2 REIVTTHES DIFEHTIED D THA, T2 TI9v FT75—41C
LoTE, mARA VT P LNV EBHRINCHIBL TW2 00 LAERA,

Td—bT7 4 — RXFEPTORBEICH > THHNERA;, 74 —L7 4 — FXFERLEDAL VF ¥ F LRILVEERIZ
BEREXNET, 74 —207 4 — RXFPRBEOZEATOMDIGHNICH 256, ZOMBIRERTT (Hlx12,
2R—ZDE 012Vt M 308 LAEHA),

HHRT ATICBII 38 4ADA4 7 FL~Ulld, INDENT 38X DEDENT F—2 V24K 5 37012 fbA %
T, PO YOERIFZREZ Yy 7 ERWTUTO X5 IfThbET,

7 7 A VRO BHIOFEFRAMTENIC, ZA&Zy ZiIc¥as—ofEN (push XN) T, Zo¥RIRRLTHRE
(pop) ENBZLWEHD EHA, AX v ZDEEICHENTO S HFIE, FICA KX v 7 DRED &I T TH
BIWHEMT 2 X518 TVET, FiEITORBMBICBNT, ZOTOA YT Y P LAUUEN A X v 7 DFEHE
DL RENET, EIPFLITNEMDLERA. A VT Y FLNMEBRZ Yy 7 LOfEL D REFIUE, 4
VFEY P ULANUEIRAZ y 712, INDENT F—27 U hR—2ERXNET, A V7Y FLUEDB AR v 7
FOEE D P VEE, TOMEIEZAZ Yy ZJHOWTALOHEE FLLBIFNUEAD FEA ; RXv 7 o4 >
TYFLANEL D S REWVEIZTRTREI N, BEX—DREZINS Z 212 DEDENT F—72 U —D4 KX
NEF, 77 4ALVDOKRETIE, RZ v 7o TWa o k) KEWEZESTHRESA, HR—2BREIRZ L
\Z DEDENT k—2 vhi—o4 S,

LFOBICELL (LA LYRE®2L512) 4 27> F &7 Python 2— FO—#%R L E7:

def perm(1):
# Compute the list of all permutations of 1
if len(1l) <= 1:
return [1]

r =[]
for i in range(len(1)):

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

p = perm(s)

for x in p:

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

return r

UTRoflZ, et rFrro—12bE3:

def perm(1): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:4] + 1[i+1:]
p = perm(1[:i] + 1[i+1:]) # error: unezpected indent
for x in p:
r.append(1[i:i+1] + x)

return r # error: inconsistent dedent

(FEBRZ, BAID 3 DDL7 =3 —FIZL o TRIESNET; REDL T —DANFABHETROPD £5 —

10 8 2 & FOEHh
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return r DA YTV ME, REZ v IRHLBRBEEIN TV EDA YT PLUEE =KL EHA)

219 b= HEDZER

AT DSEHHP L FHNOWERIC D 258 ZRE. ZANFTHELIAR—R, X7, BIUT7+—47 14— FIid
b= ERETE2DCEHICHHATZZ D TEET, 2D b= 0 Z2URTELEHO =27 LT
ARENTLED X5 RBERIE. V=27 OMIEAPKEL D 2T (FIZIEX, ab id—2D b—=2 2 TIH,
abld=ZoD =2 ET),

2.2 EOMD =T >

NEWLINE, INDENT. # &0 DEDENT Oft, M RO F—2 > 0h72Y: BIF (identifier), F—7— K
(keyword), ) TZ I, BETF (operator), T IR (delimiter) BPIFAEL T T ZHEHNTF (L TRBARTATHEG T
PO BZ =2 TRBD AL, b2 2XUI2@Z23HD £, F—27 VOBMICHVENIHETL LS
B P VI3 EDPOBRICHATRETR W b= VEHRTEZREOFINREL X S IR T,

2.3 #BIF (identifier) 5L UVF—T—F (keyword)

WAF (£7213 Bl (name)) 3. LNOFAIERTILAINE T,

Python 128} 23+ DX, Unicode FEMEMREATELE UAX-31 IO, FHM ZH AR TERL
F9, #L<IE PEP 3131 #ZH L TL X0,

ASCII %P (U+0001..U-+007F) MTId. #MAITF & LTERRCFE Python 2.x KB 25D LALTY, K
XFENKFD ADS Z, 7VX—RA7 _, HHOXFERIEF 0 5 9 T,

Python 3.0 ¥, & 512 ASCII #HA6XFEZEAL £ (PEP 3131 2L TIZEV, ), INHDX
FIZOWTIE, 77X unicodedata EY 2 —/LIZE E N5 Unicode Character Database DRRZ#WVNE T,

WA FORSICEHIRLID D A, MIXFREASHET,

identifier = zid_start xzid_continuex

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underscore, and
id_continue = <all characters in 4d_start, plus characters in the categories Mn, Mc, Nd, Pc and
xid_start = <all characters in 4d_start whose NFKC normalization is in "id_start xid_continuex*
xid_continue = <all characters in <d_continue whose NFKC normalization is in "id_continuex">

ETEMK U7 Unicode A7 3V a— NELITERL 3

o Lu - K3F (uppercase letters)
22. Eoftdb—o > 11



https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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o Ll - /X (lowercase letters)
o Lt - FEHMRTF (titlecase letters)
o Lm - BH#ixCF (modifier letters)
o Lo- ZDMhd3F (other letters)
o NI - 8%z 53 F (letter numbers)
o Mn - FIED\WEES (nonspacing marks)
o Mc - FIRD D 5FEHEFE (spacing combining marks)
o Nd - 10 #£+ (decimal numbers)
o Pc - HiEHAAFELS (connector punctuations)
e Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other ID Continue - [Flfk
TARTOMA T BFTHIREREE NFKC e s 9, @il FHEOEEX NFKC Ko %7,

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/DerivedCoreProperties.txt

2.3.1 ¥—7—F (keyword)

DU o il &, FTHIEE. £721% Python SBICH T2 F—T—F (keyword) & L TEbN, EHOHHF L L
TS 23 TEREA, F—7V— FREEICPRLOED SRS LTI D $EA:

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

12 8 2 & FOEHh
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232 Y7 bFF—TU—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 ¥ 3.12 TEH: type is now a soft keyword.

2.3.3 FHIEHDHEIFTE (reserved classes of identifiers)

HHMED (F—v— FERL) Al FHRLERYE DD £3, 206 0MAFrEIE, EESPKRBECHZ 7 v
R—RAT7NLFDNRE =Y TRAHISNET:

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.
=N
£ _ k. LI UIXEFEE (internationalization) ¥ HICHWHNET; ZOBEBICOVWTOFELWE
i, gettext ZBMBL T2 W,
It is also commonly used for unused variables.
* N

AT LTERS N (system-defined) HHTTS, JFAFUTIZ " dunder” AT E I £ (FRTE: double
underscores D), ZNHDHFNIA Y& —TV 2 (BES L 75V 2E0) ERELTERINLTVET,
BATO Y AT L TOAENG AV v R RETHEEICEIT SN TVWE T, Python OFFRDON—-T a >~
TEEVZLOHFIPERINDZ LK ET, TORF 2 Xy FTHEIN TV HKIEDR V., $

2.3. #BIF (identifier) LUV F—T—F (keyword) 13
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503  *x  DLENE. WHARBAVFFAMNIBIAMAETH, BEEIEERZTIZHIT DD
%9,

* 4
FAT 54 R=1 (class-private) BHARITT, ZOATIV BT 24HNE. 77 RAERDIAYTFA T
ETHwe GG, BIES FRAEIRES FAD ” T74 X— 727 BHEHCHEIEEIEZ 2020 <
TDICHEZXEINE T, #BF (identifier. FI2IEFET (name)) ZZRLTLIEZ W,

24 UT3ZI

V7 7 (literal) 2iE, WL O DHAAABIDERERLE LD DT,

24.1 XFHEXUNAT RFIUTSIL

XTI T I NEUNOTFHER TR S N X T

stringliteral = [stringprefiz] (shortstring | longstring)
stringprefix u= "r* | "u" | “R" | "U" | "f" | "F"

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring n= "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring n= "rrrn lomgstringitemkx "' | "t longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "b* | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes "'" shortbytesitemx "'" | '"' shortbytesitem*x '"'
longbytes "ren longbytesitemx MU' | MM longbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>

14
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FREDERBAITRENTWRWIGENRFHIRI—2H D £5, VT 71D stringprefic X bytesprefic &
D OO OMICZERZ ANTIERSRNI ETY, Y—R3I— FXF+t v I (source character set) (T a—
TAVIEETERINET, Tva—74 YJESHRFINUEL UTF-8 TT, §f T>IO—FEE (encoding
declaration) ZZHRLTLIZE W,

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.

NA MY FZZE FIZ b R B AEEHLE T, IAHICKko T, str BTIER LS bytes oA 2%
YADMEMENE T, NA MY T I0iE ASCIL XFDAZL I N TEE T, 128 ML EOREEZRD N1 M
IR =T LU TRINZIFNUIRD £EA,

Both string and bytes literals may optionally be prefixed with a letter 'r' or 'R'; such constructs are called
raw string literals and raw bytes literals respectively and treat backslashes as literal characters. As a result,

in raw string literals, '\U' and '\u' escapes are not treated specially.
Added in version 3.3: raw N4 FHUFTF LD 'rb' FL T 4 v 7 AN 'br' DEFEE LTEMENE L,

Python 2.x & 3.x MiXfJED I — RR=XD X V7 F Y A2 HMMLT 272012, LA ¥ — unicode V7 7L
(u'value') DY H— FHFOEAXNE Lz, 36 PEP 414 28 L T E X,

£ OEE F OFEHEEEDMT W CERNY T I T 4 —~< v MEALFHNY T IV ( formatted string literal
) TYo FMICOVTIE 74—y MEAXFIITIIL 22U TS0, HEFO '£' 13 'v' LA
HELNETH, 'b' R 'u' LHAGDLDELZLIETEFERA, 2FED 74—y MEAD raw XFHNV 770
FA[TEH, 74—~ v MEADAL MY T ZIUIRA T,

ZEIA-PNYTIAFIE, SHOIR T —TEINBRNWI A= N XFTV T I EKIGEL T LEDRVWRAED,
IR —=TENTORVEITR A - 2B N TEET (51T, ZRHEFZDEEXXFHIHITHED £75),
(2TTWS 7 24— 1 vid, XTFHIOFAZEIAT 2L 2o TFERL, ' H " OWTAhTT, )

24. UF3L 15
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Escape sequences
'r' F72 'R BEENOPROLED XFHETNIANAL MY T IAFRD IR =T — v REHEE C

THEON TV R DL FARDERNZ Lo THIRE N E 3, DUTRIZ Python THEENEZ A r—F>—F v R
ZRLET:

IRT—Fo—T>2 B AR
\<newline> Ny IRy ¥ a2 b BATLFENEEINET (1)
\\ Ny ZZZv¥a (\)

\! —HEH5 [/ (")

\" “HEG AR (")

\a ASCII $#i~ L (BEL)

\b ASCII v 7 2= —3 (BS)

\f ASCIL 7 +— 57 4 — ¥ (FF)

\n ASCII /53 b (LF)

\r ASCII {84 (CR)

\t ASCII k% 7 (TAB)

\v ASCII EEZ 7 (VT)

\ooo 8 HERUE 000 HFFOLF (2,4)
\xhh 16 HERUE hh ZFFOLF (3,4)

XFHNTDARBMEIND LR =T = YR TDEBHTY:

IRT—Fo—7>R Bk AR
\N{name} Unicode 7 — X X—ZXHT name W ARTDOXLE  (5)
\uzzze 16-bit O+7HEME zzzr ZFFOLF (6)
\UzzzzTTIT 32-bit O+7NHEME srrzrrsr EFROXF (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 concate-

nation.

(2) #E C LIRS, AT 3 MO 8 EREFTIMLET,

16 % 2 B FOER
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N— a3 ¥ 3.11 TEHE: Octal escapes with value larger than 00377 produce a DeprecationWarning.

N—=Y a¥ 3.12 TEH: Octal escapes with value larger than 00377 produce a SyntaxWarning. In a

future Python version they will be eventually a SyntaxError.
(3) HHE C XiXE W, HxH Y 2D 16 ERL»ZEIhERA,

(4) A P FIAHRTIE, TREBLONEZR S — T35 6NTMEDONL P ERLET, XFHNV T
AT, TR —TFIXFEE 2 5N /-{E%FFD Unicode XF%2FL T3,

(5) "= a ¥ 3.3 TEHE: name aliases™ IZH T2 ¥ K- F2BIMXNE Lz,
(6) Bx5Y 4HiD 16 EHUAZII N E LA,

(7) W32 — FXFEIDEIRKLTZYa— RT3 N TEET, EMEIC 8 XFD 16 #EBFH 2
BT,

EHED C IRV, Bl B o2y — 73— Y RAETRT, ZOEEXFHFIKRD £33, Thbb,
Ny IRZy D abERPICTEDET, (ZOFEFNIT ANy FOBIERNTT: ZRATF =7 =7 Y ADFRAN &
N6, ZOHIFERDPRBL TV 2008000 TR ET, ) XFEFHFTOLRBEINE Ay —T > —7
YR, N MY T ISR, BRBRENBVIRAT =T = R LTHHEINZDTHEREL T X W,

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

N— a3 ¥ 3.12 TEH: Unrecognized escape sequences produce a SyntaxWarning. In a future Python

version they will be eventually a SyntaxError.

raw ) 7 54 Th, BIHFEAY 7259 Y a TIAS —FTEETH, Nv 2725 v > HIkb SIFHNRD %
T EIZE, o"\" BENRXFEINITFINT, Ay 7 RAT vy “EH AP REILFHERLET,; r\"
BRI 7 I ATT (raw V) T I AEFEIEEAR 5Ny 72Ty Y 2 TRDOBES ZLIZTEERA).
BRI, N 7R Y aPERDIA— M XFEEZAT =T LTLESDT) raw XFHNEE—DNY D
25y aTRDSEBCLITEEEA X010, Ny 225 v 2 QEKICHITHETH, (TREZ EKT 5
DTREL, VFILDO—HTHEEIe DO Fr LTRRINET,

2.4.2 XFH T JILDFEE (concatenation)

XFEHNRAL PV T I BWICELR 5T ZEoTnTd (HAXFTRY->TY) HEBEIE S
TEMTEET, TRRBFLADOXTFHNERET 2D LA LEKRERDET. LAd> T, "hello" 'world' &
"helloworld" ¥ FUTT, ZOMWREZS> . Nv 7 XFv > aZ@blzh, ROXFINZFEICHHL T
BRATICEZD OB, HA2VEHAXFANZ L ICa Xy M REBEMT 52 EXATEET, fl:

re.compile(" [A-Za-z_]" # letter or underscore

"[A-Za-z0-9_]*"  # letter, digit or underscore

)

*1 https://www.unicode.org/Public/15.1.0/ucd /NameAliases.txt

24. UF3L 17



https://www.unicode.org/Public/15.1.0/ucd/NameAliases.txt

The Python Language Reference, 'J 1) —2X 3.13.0rc2

ZORBERIISHEL RNV TERESINTOVETH, X7V b2 MV 3BONEE LTHEREEINS Z L IZHE
BLTLEE W, ETRICFFIRBEZHEE LR, '+ HETFEELRIIUIRD F8A. 2. VFIL
DFREEICBVTIE, MET2RERICEL I AR 2fo72D (raw XFH e ZHIHMFZ2EFEL L EAT
FXT). 74—y MEAXFINV T INCBEDLFIN T INEHEE LD THI D TEXITOTHEREL
TLEE W,

2.4.3 f-strings

Added in version 3.6.

7 =< MEAXFEHNY 7 I ( formatted string literal ) F721% f-string 1&. ¥ '£' 723 'F' Oft
WESTFHNY T IATT, TheDXXTINE, B {3 TRYIGN KX THLERT7 + — L F2BD 2 I eH
TEFET, tMOXFHN T INDEHFINEPHEIC—ETEDL L Z e PEODIIRN LT, 7+ —< v MEAXT
V7 7 MEFETRICR e LTEMlix g 3,

IR =T = Y RAZEHEOXLFINY TNV ERKICTa—- FEShET (RZLY T 70 raw XFHITH D
LHLERRERT), TR —Fr 2T a—FLERRE. XFINONERIROGETHRRENET:

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 n= s "t | "a"
format_spec n= (literal_char | replacement_field)*
literal_char n= <any code point except "{", "}" or NULL>

XFHND S B, FAEINTH E N E NI SCFED RIS EF, 72720, ZEHEEEN '{{' BEY '3} 3H#
—DHFEICEE I 5NE T, BB EEHEN ' ZER7 4 — L FOBRE D ZEKRL, ZOFHX Python
DORTHED £5, (T Ny ZRICHERZEREL LT) X7 F X b2, FHiEOME OME 2 RR LI WEEIC
i, RDORICHES '=' ZMATLEZ WV, ZOHAITIE, BBEF 1 ITXo TEAZINBIEH T 4 —L R 2T
BIENTEET, THI " KHOTERIBEFZEMTEE T, BT 4 — L FIZH—D U '3
THDD F7,

Expressions in formatted string literals are treated like regular Python expressions surrounded by parenthe-
ses, 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 for-
matted 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. Everything that comes after

a # inside a replacement field is a comment (even closing braces and quotes). In that case, replacement fields

18 % 2 B FOFER
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must be closed in a different line.

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

N—=a ¥ 3.7 TEHE: Python 3.7 XD ETDON—= 2 YTk, await RB XY async for AEETATRIII,
FRICHS FEDHEICIDFEIATVEREATL

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

F5 = pEESNE E HAXFEINE, ROTFF X MRBL, F5 = BIUOHiz Xz EAET, H
AR ' { oER, Ko, BXY '=' DRICEFNLZZEANFRINTRES LT T, FEXIEFHFEL
BWRD, =t ZIEE LG AR. USH LT repr O Z#M LAFRHINCRD £5, —77, HBIEETF
T 25813, BT 4 - FT "' PHEESHTORVRD, 7740 1T strO AEHINET,

Added in version 3.8: &5 =,

LA 4 =V EEESIhTVRGE, ROFERERIE7 +—~< v bOFHICEREIhE T, £ 1s' X
str() &, "'r' W repr() . ZLT "la' T ascii() ZMUFHLET,

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.

T A=<y MEAXFIN 7T I NEIMDOLFHNI T IV EHEETEETH, BT 4 =L F2BEROY 7L
DELTEL LB TEE A

7 A== MEAXFIN) T INDE N ONFETFET:

>>> name = "Fred"
>>> f"He said his name is {name =
"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’
(RDR=D12Hi L)
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(FIDR=I 5 DfEE)
>>> f"{today=:%B %d, %LY}" # 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— 3 ¥ 3.12 TEHE: 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:

>>> a = [nan’ "b", "C"]

>>> print(f"List a contains:\n{"\n".join(a)}")
List a contains:

a

b

(o]

N— a ¥ 3.12 TEHE: Prior to Python 3.12, backslashes were not permitted inside an f-string replacement
field.

T3 —=v MEAXTFHN T IUE, e ZAREEATORLo722 LT, docstring & LTI X FH A,

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

>>> foo.__doc__ is Nonmne

True

74— v MEAXTESNY T F)L% Python IBEML7-4EEE PEP 498 3SR L T 2 &V, EHEHT 3 XF
7 —< v bOHFHARFE > T WS str.format () BRI TL X\,
20 £ 2 = FOEN
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2.4.4 BV T3

There are three types of numeric literals: integers, floating-point numbers, and imaginary numbers. There

are no complex literals (complex numbers can be formed by adding a real number and an imaginary number).

BUEY 77 VICERFERFENTORVWI LICHERLTLEIW; -1 O X5 RANE, FEBIQITBEIEEE T (unary
operator) '=> £ VT 7L 1 BlAEDEDDOTT,

245 BHITIIIL

B TNV TOFAER TR IR ET:

integer n= decinteger | bininteger | octinteger | hexinteger
decinteger n=  mnonzerodigit (["_"] digit)* | "O"+ (["_"] "O0")*
bininteger n= "o" ("b" | "B") (["_"] bindigit)+

octinteger m= "0" ("o" | "0") (["_"1 octdigit)+

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

nonzerodigit = B R A

digit n= "o"..."9"

bindigit n= "0 | M

octdigit n= "oMr...nT

hexdigit n= digtt | "a"..."f" | "A"..."F"

ERREY EIINFE 20850205 HEZBRTE. BEHY 7 7 VI3RS OHIRAD D 8 A,

TUR—=2a7EVTINADMEEHMTR2ICH o THREINE T, ZORDT7 VY E—Ra7 ko THTFE S
N—T B THAPTLTEET, 7R —R2a7 3 BF L BEORIC 1 273, HB3WE 0x D &5 Lk
BUSEDOERIC 1 P IFATEET,

B, 0 OTHEBOEHIX 0 2o ERA, 24Uk, Python 23N—= a > 3.0 IETNZfH > Tz C B
ROJEY 712 DEKRX ZEMT 2729HTT,

B T2 N DD R LET:

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

N—=ar 3.6 TEH: JA—T{bEHNE LYV T IAHDT7 VX —Ra7BHEINDE LXK E L

24. UF3L 21
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2.4.6 Floating-point literals

Floating-point literals are described by the following lexical definitions:

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

fraction n= "." digitpart

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

Note that the integer and exponent parts are always interpreted using radix 10. For example, 077e010
is legal, and denotes the same number as 77e10. The allowed range of floating-point literals is

implementation-dependent. As in integer literals, underscores are supported for digit grouping.

Some examples of floating-point literals:

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

N—=Tay 3.6 TEH: V-7 tEENL LIV T IAFDOT7 Y X—Ra7BFIN3 L5k EL,

2.4.7 E¥ (imaginary) UT 3L

FE) 7 2 VLR D & 5 e FAE R TR S L E 3

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

An imaginary literal yields a complex number with a real part of 0.0. Complex numbers are represented as
a pair of floating-point numbers and have the same restrictions on their range. To create a complex number
with a nonzero real part, add a floating-point number to it, e.g., (3+4j). Some examples of imaginary

literals:

22 %8 2 & FOEHR
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3.14j 10.j 10j .001j 1e100j 3.14e-10j 3.14_15_93j
J J J J J J J

2.5 EBF

YT =7 V3EHAEFTY:

2.6 7' =4 (delimiter)

UFD =2 i3E L7 I 2 LTEHE XS

( ) [ ] { b

, ! ; e =
-> += A= s = //= h=
e= &= = R= >>= <<= *k=

VA FEFE/NEREPRERY 7P EBIIET, YUF F=2DFIER T 4 AKGLICHBIT 2 ERTS
(ellipsis) UV 770 & LTI ERZ RS £ 5, Y X MEPFORBARABRF (augmented assignment operator)
F. FHRNCETY I 2 LTRBWE T2, BHELITVE T,

MUTFOHIFERHE ASCII SXFE. b v —27 v o—E Yy U TRRRERZ > T\ b, FaENERICE » THEE
BEKER->TWET:

b o |

LUF oA E ASCII 2F1d. Python TIMEONTVWERA, THLDXENIFHI TRy kDA
WChBEE, EBEHFIIZI -2 E3:

OO |

2.5. EEF 23
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THREE

F—RETI

31 #A72x Uk, E. BLUE

Python i2813% #TZx I b (object) i3, 7— X ZHMRANIKRL7H DT, Python 707 J LAZBIT S
T—RBFET, A7V VERBATY =7 MEIOBMKRE LTERENET, (HIEKRTIE. FnrJsa—F
bFERATI2 P LTREINET, ZHE 74>+ /4~ Von Neumann @ ” a7 7 A58 ARa >
¥ 2 —X: stored program computer” DETIVIHEL E T, )

FTRTOATY =7 M, FA—E (identity). B, iz d-oTWET, A—8 BERSWEDL ZLHEINEE
Ao CHEATI 22 DT ELADES RBDELEZ NS DS LWEL A, is HATFIX2 0047V =2
ORI MR L £9, 1d) BEBUIFE—EE2RIBHR LR LET,

CPython REODF#M: CPython TiX, id(x) X x M ENTVWAEXEY LO7 FLAERLE T,

ATV 27 FORIA TS 27 MY AR— bTLE (B len() ZHR—1F20) &, ATV =7 FHPWD S
BEZPTELET, type) BIBIIA 7Y =7 OB (BIAKD ATV =27 2 TF) ZiRLET, A—HEFETL.
F 7Y 27 DR (type) BEBEAARETT, !

ATV 2 PCEo TR E 2EET LI EHARET T, HZAEETES2 A7 =27 DI ¥ % mutable &L
F9, ARRICEEEETERWA T 27 bDZ 2% immutable EPEE T, (mutable 24 7Y =27 FAD
ZHEZEMH L TWS immutable 22> 7 F A7 27 FOfEIZ, ZOEALTWE AT =27 FOENE(LL
RRCZILLETD, av 73R ro4 727 bEBNL T0 20051 ZE(L L RO THIUL immutable 72 ¢ #
ZBIENTEET, LD > T, immutable 208 5 DIIMENEEAJREL ¥ D D L BRIC—HT 2D TEH D
FHA) A 7T =7 D mutable E S PIEZEDRUC X > THRED £3, HlZIX. BUEE, XFFR e 2 Al
DA Y ALK YA immutable T, dict % list (& mutable T3,

AT VERHRIICE ST 2 283 TEERA; L L, 7Y 27 MEETHEE (unreachable) 12723 &
HAR—YavL 7 a (garbage-collection) IZ X o T ENL 0 LNEL A, AR—YaAL T arkilEoE
72D, BUATORVWHEEDHF SN TVET — FFEARRA 727 P2 L TLEDRWNE D, FR—Ta
Loy a i dRET 203 EEMEDHETT,

1RO INIIBE, A7V 27 LD type REET 22 2H TEET » AU ELBbAr oG THAEY
BEEEFIEREITOT, RINCIBRVWEZ TS D A,

25
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CPython REDFH: FHIED CPython EETIISMA Y > I (reference-counting) AR ZM->TE D, (£
YarelQ) BRBHEToTVEIIR=—IA TV 27 M2 BERELE T, ZORETRHEILALYDOA TV
7 P RFETRICKR S LRIRHICUIE S 2 Z e A TEEITH, HRSBEZEUIR-IF 7Y = 7 b DIVED R
WKITON S XSRAEL TV A DI TREDH D £¥ A, FRZREROIR-—IF 7Y = 7 MEEDHIENICOWTIE,
gc EY 2 — 2B LTLZE W, CPython A DEEIZHI DT K2 - TH D, CPython dFKIIHIDTTHK
ZHEIPS LNERA, 7027 MPEERRICR 78 ZICHEBICKR TIUEINS Z 8 ICEL VT X
W (TE25 7 7 A VBB THRANCEH T TL 23 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 understood 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.

MOFTY 27 MIMNFT 2R EDbOA TV MvHDET; Zhold AT F (container) EWHINE T, 2
VTFFA T OBl LT, AN, VAL, BRUHEIBTONET, A7V 27 PANOSRAKI 2
TFOEO—HTT, FLALDHEG, avT7 IO VI L, aYTFHIA-2TVWEA TV bOEOZ L%
L. TN F T2 bDT7ATYT 4T 4 TEBYERA; LPLEDS, a7 FOEBEAREMEICOWTIR
RNEZGE, GEIRAVTFRAS>TVEA TV 27 bDTATYTATADILERIBLET, LEdoT, (X
TADEIR) BERRERA TV = 7 "DPEEARER L 7Y = 7 bAOSBEETEHE. ZOEIELT 2 DIEFE
HEARERA T 2 7 MOEBEINK, E WS I i T,

Types affect almost all aspects of object behavior. Even the importance of object identity is affected in some
sense: for immutable types, operations that compute new values may actually return a reference to any
existing object with the same type and value, while for mutable objects this is not allowed. For example,
after a = 1; b = 1, ¢ and b may or may not refer to the same object with the value one, depending on
the implementation. This is because int is an immutable type, so the reference to 1 can be reused. This
behaviour depends on the implementation used, so should not be relied upon, but is something to be aware
of when making use of object identity tests. However, after ¢ = [1; d = [], ¢ and d are guaranteed to
refer to two different, unique, newly created empty lists. (Note that e = £ = [] assigns the same object to
both e and f.)
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3.2 IZERDKEE

LAUN& Python ICHHAAENTWERIDY X hTY, (HREICL- T, C, Java, £BZDOMDEFETE»NL)
PREY 2 — LT, ZOMOBPERINTVWE IR DHD 5, FikM (HEEP. BEENEMHET 2
B, &) OBMME, 720WTWEHES 4 75 ) 2@ L TIREINE T, RO NN—Y 2 > D Python TiE, &
DFEEREEICZ D X S 7B EINEH0d LOLEE A,

LIRICEHT 28O WL o202id, " FikEMY: (special attribute)” 22 L 7B H D £5, o DFEEIEHE
FADT 7L AFERERMET 2D 0T, —BRNLHRICHHAT 272005 DTIEDH D $HA. FKBIEDEFRITNT
KREBEINDATREMND DD £5,

3.2.1 None

ZOTNIZH—DEL2H D EVA, ZOEEZROA T 27 VI —DO LI FELERA, 2TOF TV =7 b
3 AIAAH None T7 7 RAEINET, ZOA TV x7 M, HABRRNTEIFEELRNZZLOLE T,
Bz, BRANICIEZ IR S 720 BEENIE None 238 L %3, None DEAH (truth value) (3% (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.
FEM implementing-the-arithmetic-operations # S L TL 72 & W,

N—=Y a ¥ 3.9 TAHE: Evaluating NotImplemented in a boolean context is deprecated. While it currently

evaluates as true, it will emit a DeprecationWarning. It will raise a TypeError in a future version of Python.
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3.2.3 Ellipsis

ZOMNZIZH—DEL 2D D FHA, ZOEEROA T =27 MITE—D U FELEEA, 2O TV =7 b
XY 770 ... £7203 Python TR®D 5TV 240 Ellipsis T7 7 AN FE T, HEEIZE (true) TT,

3.2.4 numbers.Number

BUEY 77 M & o TIERE N2 b BfEESPHAAAOREMBEEIC L > TRENEG A7V 27 M TY, BB
AT7Y 27 MIZBEARTY,; ~EEPERE N2 e, HEEEXIND ZIdH D ¥ A, Python OREA 7
Tz PMEVS FTHRKBHATEI L IHDHEL BBERLTVETH, a2 —XNTREEZXRET S
BRIZHES HIRZZ T TV E T,

__repr__ () ¥ __str__ O POEHBEINTZHBYES 5 ADXFHNIRINIIRD & 5 RSN H H 3

o ZONFHNE, 77 RAVA T Z 7RI LT FiT, TTOBUEDEEZFOA 7Y = 7 P 2ERT 26
ey 750 TF,

o TEZ1H, 10ZEE LTRHZINET,

o NIERDFENICH S 1 2O ZRNT, LICHRZ LR EZRREINERA,
o MNBEDOKRIZHZ 1 DDXRERVT, NCEHZZERIERRINEE A
o EIBELERO L ZDAFRREINET,

Python distinguishes between integers, floating-point numbers, and complex numbers:

numbers.Integral (E#)

BRANZ, B (EOBEB LCAOR) 2RTHFNEENCB I 2 HRZE2RIT 2T,

AR
BHEFICHET 2 HANZ. A0BEZ &Y 7 MNEES A ZHEEIIBWT, RVABRBRBRNITESZ LS
KENXATWET,

BRUC3 2 DD £

B (int) il
HIR OFFA OB E R L £ 325, FAMHER (KEH) XV 3L XOGIROAEZI £, &7 MEES~<
AV EEDT DI 2 EBRBAZRHOLBEINE T, BOFIIFTEL y M EIERICIESTWS LH R
HEHEEE5 2% 2 OfMBERHOETITRINE T,
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7 —JUE (bool) H
BED False & True &K L £3, False & True #RT 2 00F 7V 27 VDART—NVEA TS 27
FTF, T VENIEBBOIREMTHD, ZFLALTDIRHTZENZN 0 & 1 DL ITIRZFENETH,
Bst e LTI EB I Nz e 2322 h "False" BLU "True" W5 XFFIMRENET,

numbers.Real (float) (3E#)

These represent machine-level double precision floating-point numbers. You are at the mercy of the under-
lying machine architecture (and C or Java implementation) for the accepted range and handling of overflow.
Python does not support single-precision floating-point numbers; the savings in processor and memory usage
that are usually the reason for using these are dwarfed by the overhead of using objects in Python, so there

is no reason to complicate the language with two kinds of floating-point numbers.

numbers . Complex (complex)

These represent complex numbers as a pair of machine-level double precision floating-point numbers. The
same caveats apply as for floating-point numbers. The real and imaginary parts of a complex number z can

be retrieved through the read-only attributes z.real and z.imag.

3.2.5 >—% > XA (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. Ttem ¢ 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 YRR EoTE, BED T AT v S (step)” T X R EHRD P HRRA T A R (extended slice)” ¥ HR—
LTVET: ali:j:k] d x =1 + n¥k, n>= 0D i<=x<j THEIEIRA VT IRz 2FOX 5K a &2
TOERZHFRL T,

YA, BEEARERD D), T TRVWHATXHXATHET:
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EERBER S —7 > X (immutable sequence)

EEARERS —r Y ARDA TV 2 27 ME, —EAERIND L ZOMELET LA TEFRA, (A TV 22
MDA TV 27 FANDZIRP A>TV RHE, ZRENTVWEA 7Y =27 MIEEARRRAT 7Y 27 M TH
X, ZOMBEZEEINSAHEESH D £ F; Lo L, ZERRERA 7Yz 27 FAEESHL VATV b
DEGERIE, ZET LN TEEHA, )

MIROBNIEE RGeSy — 7V RBUTF

XFFB (string) <
1% Unicode 2 — FARA ¥ FZ2RIT 2EOAYTT, XFHHOLDa— KA b U+0000 -
U+10FFFF O#F TR XN 2 Z 2N TE £3, Python i& char B EHFHL 8 A, Kb DIT, XFF|H
DEDA—FRAVIDBEX " OXFINATI 27 b LTREATZ2I D TEFE T, MHAAABEI
ord() 1¥XFFEX % U+0000 - U+10FFFF OHFIFOBENCEWA L 9, £ MARAABE chr (O &
0 - 10FFFF Q#HIFHOEBEZXILT 2 RS 1 OXFINTEI L $9, str.encode() E7FA bz ra—
T4 YT %S LT str & bytes ICEMT 272015 A TEET, £/, bytes.decode() I
IO ZDHENFETT L ENTEET,

2 FILE (tuple) X
TADBEHEIZEED Python £ 73 =227 b TY, oMU EDEENLSRZ X INEZ, HisDBEHEEZRET
2R < TR TR L $9, H—DERENHL L X T (HES 'singleton’) Z1E51213, EHFEZ
KEATH2ROERICH Y~ EDTET (ORI TERINEER L EEA. ZUE, REI7L—TMk
THDWAEMEFZ 2 X LRTFER SRS TT), BREOEL RWAERONEIES L DX
TNTID £5,

bytes A
bytes object is an immutable array. The items are 8-bit bytes, represented by integers in the range 0
<= x < 256. Bytes literals (like b'abc') and the built-in bytes () constructor can be used to create
bytes objects. Also, bytes objects can be decoded to strings via the decode () method.

ZEARER S — 7 >~ X8 (mutable sequence)

ZEARER Y —r v RE FR LB TEE TR N TEFES, ZHEAGERY — 7 Y AT, INFERILPR S
A AT EME > TIREINLBERICRAZITS 2B TE, del (delete) XEfio TEEZHIRT 2B TE
£,

AR

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

Python [ZHEAIH HMHAAENTOWAEHEARER S —F Y AL, 5D ZAZ DT

1) Z RE (list) D
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A b OHEZIMERD Python A 7Yz 27 MITEE 3, VAN AENoPIch Y~ TRY s %E
WRTED T, (REDB 0 1 D=7 Y 2AEES DIRHRBRGE T TIEIBER NI L ICHERLTLE
X0, )

INA ~E2FY
bytearray * 7Y = 27 MIZHEA[RELELY T, #HARAAD bytearray() 22X A+ 77 XIT & o TR
NET, EHEARER Z L ZBRFE (DFE D vy ¥ a b TERW), byte array I3ZFEREER bytes A 7Y =
ZhERICA VR =T 2 —RBHERTRIEL 5,

3.2.6 £5%

FHEE, EFORW, 22— TARERT 7Y = 7 VORREEGERILE T, 207D, (BF0) fFx2 o
oA YT IRT 7RI TEEL A, 12720, 47 L — MIATHET, MHAAABR len() IFEAOERKE IR
LET, BERMORALHEHIZ. EBERBLTVWR2OEERT R+, ¥ —F Y 205 DEEOHER, ik
B ER - 2 - WL Vo RBEEN R ERE O E T,

ELHDERICE, FHEOF—LRIUHEMHICET 2 L — LSl XN E T, BERIIEE ORUEHE DL — e
ST LIWRHERLTLEZ WV, L 2O00BIEDOHBHRLFAMTHS (FIZIE. 1 & 1.0)Rb, ZDH5H5D 1D
DAERBICEDLIENTEET,

B, 2 ODMARAALEERBDHD 5

=gt Al
ERERTTT, HARAAD set() AV RA T 7 ZTIERE N, %25 add() BREDWL DRDRAY v
RCTHEHTEET,

Frozen set B E

BRELERTT, HAAAD frozenset() AV A+ 77 RIZ Ko THEMINE T, frozenset 1ZARET
Ny AR DT, BIOEEMOBERIZK 72D, HEDF—IZTBZIeNTEET,

3.2.7 ¥vE>JE (mapping)

FEDA VT I RAEETA VT 7 2LENT, ATV 27 Mok 2EROEEERBEL T3, RFERET alk]
3. k TA YT 7 RIEEINZEREE a POIBIRL T3 i BRINZERBEIKXOFTHES e B TE, RAR del
XDOMBIZT BN TEE T, HAAARBRE len() X, v~ v Y ITHOERZHEZELET,

Python IZEMI2 HMARAENTVWE 2y EYITIE, 5D ZA5—D7/2) T
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FHZER (dictionary)

BIEEREDOMETA VT2 RENLA T2 7 v o 2 AROEELZERLET, ¥— (key) & LTHARWED
ME—DMZ, VA MRREER, 2L TAH 7Y 27 bOF—MTRIETHRE NS ZOMOEEA LTS, Zh
F. BFEMZRANCHTEET S LT, DNy Y2 @R ETHIBEDNDH 27D T, BEHZ X — 1255
Ay F—ETEE OBEHRICB T 2HANIEVET: ZODEIFELLREIHE FIRiX1 & 1.0), HWIZH
CHEDIY M) ZRITA VTR LTHS ZENTEET,

HEEIHADIEFZRFEELET, 2FD, F—RBHFIEMSNLEFERZINTHE LT, BFOF—%Z2ESZ
ZTH, F—DIHFRIEDLD A, F—ZHIRLZDBIZHEAT 2 . JLOBA TR HHEORRITEMN
ST,

Dictionaries are mutable; they can be created by the {} notation (see section FFZZRR).

$EEREY 2 — )L dbm.ndbm . dbm.gnu &, collections EV 2 —D X512, Flo~y Y 7ROFIZIEEL T
WET,

N— ar 3.7 TZHE: Python DN—Y a > 3.6 T, FHEIZHAETFZRF L EEATLR, CPython 3.6 T
AR R SN E L, ZAUERESINLSHEOAMKE VS KD, 20U ROERKOME L AT TW
L7

3.2.8 MU' LATEEREY (callable type)
BARE O LIE (UL (call) ZR) 2175 2 e BN TE BT

I1—HEXRBH (user-defined function)

I—PEREMA T 27 M BERZITO Ce TERINE T (BEEZ 2R), BBUL. k5% (formal
parameter) UV A b LA UCBMOERDB A 57258V A M e bIMFIHENET,

Special read-only attributes

B LS

A reference to the dictionary that holds the func-
fmgtien. _glermls tion’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
AR o LR the function’s free variables.

ATV 27 MIEME cell_contents o T\
9, THUILLVDEZEES 2DITMA T, LD

E232DICHHERET,
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Special writable attributes

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

B 1S

The function’s documentation string, or None if un-
HEeHen. 06 available. Not inherited by subclasses.

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

The function’s qualified name. See also:
Lo, Graligie, __qualname__ attributes.

Added in version 3.3.

BB ERINTVIEY 2 —LOARTT, EY
function.__module__ 2 = AEDIRVEEEE None 1272 D 3

A tuple containing default parameter values for
BT O G el those parameters that have defaults, or None if no

parameters have a default value.

The code object representing the compiled function
function.__code

- - body.

The namespace supporting arbitrary function at-
L= tributes. See also: __dict__ attributes.

A dictionary containing annotations of parame-
s 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 keyword-only
function.__kwdefaults__ ) )

parameters.

A tuple containing the type parameters of a generic
function.__type_params__

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.
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CPython EZEDFHH: 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).

AVRZVAAY Y R

AVARARYARAY y RET V27 ME, 757 A, V7 AL VARV RALEEOMNOH LATREA 7Y = 7 b (BFEIX
2—PERBE) RO XS,

Special read-only attributes:

Refers to the class instance object to which the

wepagel 2t method is bound

Refers to the original function object
method.__func__

The method’s documentation (same as method.

iepagel, soe __func__.__doc__). A string if the original func-

tion 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

EENEl, . OIS, 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.
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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.f (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.£(1) or C.£(1) is equivalent to calling
£(C,1) where f is the underlying function.

It is 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.

Pz L —XE# (generator function)

yield X (yield X OHizSR) ZESEBD LAEAY vy FIZ Pz RL—2BH 2 MEhE 3, 20 L5 %H
B SNz 23E I, BBOREKEETTZ2ORMMEZ2 A1TL—2 A7V bRBRLET: A 71—
XD iterator.__next__() XY v FZMEUHT L, yield X &Moo THEI IR IN 2 FTHBEFEITLET,
B D return BZ%%?‘TT%#‘?@%&\. L7-& =, StopIlteration Mt EI &, 4 7L —XHNRTNE{H

DERBEETEEL TR,

J)L—F > E3# (coroutine function)

async def ZHHA L TERSINBAESL A Y v P& JIL—F VB (coroutine function) LFFINE T, PR
SN, 2D &SRR coroutine ATV =7 P RIBELET, av—F VBEIE async with X async for
X7ZFTHRL await REFFOZEDHEKE T, JN—FoF TV b 2ZRLTIEZ W,

JEEHAS = % L — 2B (asynchronous generator function)

async def Zfio TERSN, yield XEMHL TOWBIEERX Y v & asynchronous generator function ¥
MOES, 20 &5 2B, Moiashi & JERBAATL—42 79227 2 RLES, 2047927
M3 async for XTRBOARKZEITT2DITMERET,

JEFIAA 7L — &R D aiterator.__anext__ XY v FEFOHT &, OMUEAGFLENATWS L ZIT, yield
REMWVEZRE T 2 & 25 T TUH 2 ?5?)5 awaitable 2R L £3, ZDOBEBMNZED return XE2FETT 5.
b L TN DD DICEBE L 7z & 213, StopAsynclteration At oSkt & i, FEMIAA 7L —XIFH 1R
ZMEORBICEFEL -2 812 h £5,
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#0AHIAAHBAE (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__ is set 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__.

#BHAHAY v R (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.)

932

Classes are callable. These objects normally act as factories for new instances of themselves, but variations
are possible for class types that override __new_ _ (). The arguments of the call are passed to __new__Q)

and, in the typical case, to __4nit__ () to initialize the new instance.

DIADA VAR

FEEDI ZADA VARV RIE, VIAT __call__ () XY v REERT DI THUOHLATEEICR D £3,

3.29 €E2a-I)l

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).

BHEORAZITO . BV 2 — LOLHIEMHEEONELEHLET, M2 m.x = 1 & m.__dict__["x"] =
1 FLCTT,
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ERFAD (FHZAAAEERR) B

__name__ =

\\/\\‘1 _}I/@%ﬁﬁo

doc £

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

__file__
B—RINET2a—NT 7 ANLDRAZTT, A VRV RIEMNZ) V73N T0WS CEY a—
ND X BFFEDEEDEY 2 — VT, __file. BUHERFELRZVLDLAZTEA, HEFAL4 75
U SEINICE — FINILREY 2 — VOG5, ZORMEEX HESA 7707 74 VD RRKITK
hEI,

__annotations__ £

a—LOREKDOETHICIRE L BHT7 /) T7—2a > 2EWT 28ETY, __annotations %

FHTARZA NS5 75 4 2ZDOWTIE, 7/ 57— a>d HOWTO 2B L TLZE X,
i LHEHOEHEM:  dict. 1FEY 2 — L OAFIZEMT, HELX 7227 FTT,

CPython EEDFHM: CPython V€Y 2 —AFHEZHIFRT 245Kk D, EY 2 - A FHEPEELSR 2R -
TV LTHZDOHEITEY 2 — AR a—=TpoNRICHIRE A E T, Ihzitl) 213, ffEzar—
T 50, FHEZEEM > TVWAHEY 2 — V2R LTIZE W,

3.210 hREZ LV S RE

Custom class types are typically created by class definitions (see section ¥ 7 ATE#). 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 72X 1) 7% (descriptor) M
524% for another way in which attributes retrieved from a class may differ from those actually contained in

its __dict__.
7A@ ERATI . 207 7 RADOFERFIVPEHIN, BES I ADHERZEFHLIETA,

JIAFTY 2 FEWMOHT (FEE22R) . 759 AA4 VARV ARERLET (Fidz2R).
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Rk 1t

__name__ 4
7 24,

__module__ 7
FADVERENTVSEY 2 — LD,

__dict__ 7
7 ZADHHIZER Z I L T 5 8,

__bases__

RNR=R7FAY A MIHNBEFTR=RA7 7 ZAEEHLTND X T,

__doc__ 4
FADEF 2 XY bT, XFFD. D ULRERDGAEIL None T,

__annotations__ 4
FADKRKDEATHICNE L/ BT/ T—2 3> 28NS 28E TS, __annotations__ % F|H
FTEIRRAMTSF7 T4 RAZDOWTE, 7/ 7—>a>»® HOWTO 22 LT 230,

__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 assigned 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 RA XXX (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 72X U F#& (descriptor) M3RE 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.

BHEORARHIBRZITI . A VARV ADHELZEH LI TN, 77 RAOHELZEH T2 ZD A, 7
S AT __setattr__ ()R __delattr_ () AV vy RAEBRBINTWBIHE, HEA VARV ADREZENT
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5RHLDICTNEDRXY v RHAFTH ST T,

PIGAL VAR Y RIE. HAEEDLETIOXY v REEH - TWVWAEE., BERRY —7 2B, Harwik~ vy I
DEDIWRES Ze DB TEET, FHRAV Y RE 2L TL XV,

Feokl@tt: __dict__ 3EMEORFETT;

—_— ) ——

class__ FA VARV ADI 5 AT,

3212 1/0 #T2x O b (Z7ANF T2V FDRISR)

file object \FZBDPNT=T7 7 ANERLES, 77 ANA T2 V227200 AR a— by b23HDE
3: open() MAAIAAEIEL. os.popen() . os.fdopen() . Y7 v b+ 7T =7 b D makefile() XV v ¥ (H3
WIIRREY 2 = SRS h 2 OB X Y v F) .

4 7Yz b sys.stdin . sys.stdout B XU sys.stderr . 4 Y& 7Y XOFEERS, BEHEHT, 8L OE
xS —tHNZA MY —LIHIET 27 7 A VF 7Y 27 ML ENE T, ThABERINTTFAPE-RT
f2 4L, io.TextIOBase flIRY 7 AT X o TEFI NI A ¥ X —T = — RIEVE T,

3.2.13 AEBRE! (internal type)

AV RTY ZBPREINAAE > TVENL O0DINE, 2 —FIRBHINTVWET, Zh5DERITFEROA V2T
VEDON—=T a VTREFEINSZARESELH D F T, 2 ZTcliddometol-oicMntss %3,

i Ell o i 7

A—FATY =7 M NA RAVNALILEINT (byte-compiled) FEATATRE/ Python 22— K, jlI% N4 FO—F
ERELET, a—FAT7Ic7 beBBA T 27 FOEWVE BBA 7Y 27 FOBEKD 7 v — VR (B
BEERLTVEIEY 2—1D70—oVL) TR L TIHRNZZREZR > TW20IZH L, a—FF 7Y =2 M
BFaYTFANRRVEWVWS 2 TT; £ ABA TV 27 b TR T 7 AV MEIBMERZRRETEE I, a—
RA7Yxs hTIRTEERA (EAMCAHE SN2 EERBT27:0), B 7Y 22 FEEN, 3— kA7
Vxl MIZEAFRET, ZHEABERA 7Y =7 bADOSME (EH, BHECEDLLT) BAFEE A,
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Special read-only attributes

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

co_name

co_qualname

co_argcount

co_posonlyargcount

co_kwonlyargcount

co_nlocals

co_varnames

co_cellvars

co_freevars

co_code

co_consts

co_names

co_filename

The function name

The fully qualified function name
Added in version 3.11.

The total number of positional parameters (includ-
ing positional-only parameters and parameters with
default values) that the function has

The number of positional-only parameters (includ-
ing arguments with default values) that the function
has

The number of keyword-only parameters (including
arguments with default values) that the function
has

The number of local variables used by the function

(including parameters)

A tuple containing the names of the local variables

in the function (starting with the parameter names)

A tuple containing the names of local variables that
are referenced by nested functions inside the func-
tion

A tuple containing the names of free variables in

the function

A string representing the sequence of bytecode in-

structions in the function

A tuple containing the literals used by the bytecode

in the function

A tuple containing the names used by the bytecode

in the function

The name of the file from which the code was com-

piled

3.2. REROKRE
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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
x*keywords 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.

=N
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.
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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
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 bytecode 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.
e 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.

2E

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.
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7L —L (frame) 772V b+

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

registered trace functions.

Special read-only attributes

Points to the previous stack frame (towards the

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

The code object being executed in this frame.
frame.f_code

Accessing this attribute raises an auditing event
object.__getattr__ with arguments obj and
"f code".

The mapping used by the frame to look up local
RS L IEEELE variables. If the frame refers to an optimized scope,
this may return a write-through proxy object.
N— a v 3.13 TZHE: Return a proxy for opti-
mized scopes.

The dictionary used by the frame to look up global

frame.f_globals variables

The dictionary used by the frame to look up built-in

frame.f_builtins T
- (intrinsic) names

The "precise instruction” of the frame object (this is

S ot an index into the bytecode string of the code object)
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Special writable attributes

If not None, this is a function called for various
frame.f_trace 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

frame.f_trace_lines q q
tracing event for each source line.

Set this attribute to True to allow per-opcode
SR Eot, (HEEE0 EEEEs events to be requested. Note that this may lead to
undefined interpreter behaviour if exceptions raised
by the trace function escape to the function being
traced.
The current line number of the frame -- writing to
HEEINE o5, AL EEe this from within a trace function jumps to the given
line (only for the bottom-most frame). A debug-
ger can implement a Jump command (aka Set Next

Statement) by writing to this attribute.

Frame object methods

TL—LF 7Tz MEIXAY Yy 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— 3 ¥ 3.13 TEHE: Attempting to clear a suspended frame raises RuntimeError (as has always

been the case for executing frames).
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FL—ZXN\w¥ (traceback) 7 x4 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 ¢ry 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_next

attributes should be linked to form a full stack trace.

Special read-only attributes:

Points to the execution frame of the current level.
RN Satdls) st Accessing this attribute raises an auditing event
object.__getattr__ with arguments obj and
"tb_frame".

Gives the line number where the exception occurred
traceback.tb_lineno

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 TEH: This attribute is now writable
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254 R (slice) #72xV k

ATGARFTTI 27 ME __getitem_ () XV Y FOLODDATARERTDIMMEbONET, AFA XL TV =
27 MIMAAAD slice() BITH ARSI NE T,

HAHLUEHORHREY: start 1Z FRTT; stop & LR TS step XA T v 7OMETT; 2hzhEEIhlz
5EE None o TWET, ZhSDBBHIXMEEORIZETE T,

AFGARXT TS 27 MEXA Yy R—D%KR—PLET:

slice.indices(self, length)

ZDXYy FIZH—DEEHITIE length ZEID, RFIARFTY =7 b length BRD Y — 7 > ZITH#AH
TN BRI TE, ATARCHETAEREHELE T, ZOXYV Y RiZ 3 20BEL LRI XTIV
PIRLUET; 20N start BEU stop DA VT v 7R, step THOBERATA ADEZERBTT, £~
Ty 7 ZMER RN, FADETHIUR, BEDORIA R EDLRVR D M- THRbL ¥,

FHIXY v K (static method) 7727 b

A Yy N, ETHALZE S BRBEBA T2 b o X Yy RAT V20 bADOEEHIET 272007
FERELET, XYy FA TV 27 MDA S0DA TP =27 b, BERERI—TEBZEAY vy P TV =S
BT v STT, BIXY v REIFTARI FAL VARV ADOHIGT 52, EBIGREINEZ AT 27 b
FZy FEINTATI 27 Mz ), 2R EEEBRONFITIER D E8 A, BUX Y v FATY =7 MIEEIE
CHLUARERA TS =7 v 2oy TLETH, B4 7Y 27 b BEREMCH LAJRETS, #4722 M3
HIABAY AN TV X staticmethod() THEMINE T,

VSAXYy RATZ Ik

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 Y R4

77 A3, FIRRARIDOR Y v FEERL T, AL (ENEESLHRZIFRL. A7 4 AKERY) ITX
DREDHEE T EIETEE T, Zhid. Python OEETFA— 1 — F (operator overloading) ~D7 70—
FTY, SHREED, 77 RABFHEOHERFICHT 2 MHAORLBUZERTEET, PIXIX 25277 2D
__getitem_ _ () EWVWIOAFMDRAY v REERLTBD, x NIDITADA VARV ATHD LT b, x[i] X
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHEROLWERD, BYIR XY v RPERINTVRVE X
O &S REFEZIAA D LIS (7230 TWiE AttributeError ) TypeError) 25kHE N E T,

Rk X Y v FIZ None ZERAET 5 Z & id, ZAUTHICT 2HELFHTE RN L Z2BHRL %S, HlIZIX 77X
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D __iter__() % None WiELGA., 2DV T RAFA T 7 I7NMIERLT, TDA VAR AIIHL iter ()
EMUHTE (__getitem _ () WHVEDPRE XN FIC) TypeError KL T,

HARABRIZ T I 2L = 575 RZRET R 23, HHlirIhs4 7Y 27 M o TEKRDYH 2HiHIC
FERP L EDIZOPEETT, HlziE, 2> —r YR DEZOERIZZLALE 2D LAFEADL, R
TAADBHEDPERER IRV LNERA, (W3C DRFa2 XY bF TV 2r VETFTNMICH S NodeList A
VR—=T 2= ADZEDO—HITT, )

3.3.1 EXNBHREZIAX

object. __new__(cls[, ])

FIZFFAIRNENT WA DT, BHRIIICEHIIX Y v REEFTTA2HEEIH D FRA). 4 YRRV ARERK
THEIBERINTVWE I IRZE-FIRICEDET, RDDFBEA T bDaryX b5 720K
(7 ADMIHLX) KEEINET, __new _ O DEDVEEIHLVWATS 27 DAL VAKXV R (BEIR

cls DA VARV R) TRIFUUIRD EHA,

75 R cls DFLWA VAR Y RZEL 72D ENT T, __new _ O IFFHHIXY v FT(ZDXY v

WIS TIE, 7 7 ROl YRR R BHT % & 2121E super O .__new__(cls[, ...]1) &
BUIRBIBEIEE L TRA—=TFAD __new__ () XYV v FEEFH L, FiilcEREInizA v AZ R
EREEEMA THHBRLET,

L __new (OB ATIc7 POERPIIETIHEIN, cls DA VAKXV RAZRLEEEICIE
__init__(self[, ...]1) DX LTHLWVA YRRV AD __dnit__ () PFFECHIAET, 2D
Y&, self 3HIIRICERINZA VAR VAT, BODOFIEEIA T 27 barv R o7 XIIEI N5
ERLCIZRED T,

_new_ ()W cls DA VARV RABIREILVIGE, A VARXRYAD __dnit__ () XY v FEMHUHIAFE
Ao

__new _ O OXERHAINE, EEREERA (int, str, tuple 2Y) OF T2 FRTA ¥ ARV REREH A X
SARXTBILRHBDET, $foy V7 IRERENRZVAXT B0, AARLDARYZ T AT XK
A—N—F 4 RENET,

object.__init__ (self[, ] )

AVRARYAW (__new _ O IZ&->T) ERZ LB, ZAPEEH LITIGRE NS IH I E T,
GIEBE 7 7 2A0a YA 572 CELLSDTT, BRI SR ZOIRES Z AN T __init__ ()
XYy REFEOGAE, IREZFRAD __dinit__ () XYV v RIFRIKZ Z 2D __init__ () XV v FEARH
WIEH LT 4 Y AR Y RADEIK Y 7 AE@EYNCHIL s 2 REEL R TR D $H8 AL fi
ZIX, super O .__init__([args...]) o

*2 The __hash__ () iter__ ()
special handling for this. Others will still raise a TypeError, but may do so by relying on the behavior that None is not

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

| J— ) ——

callable
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_new _ (O & __dnit__ O WREHELTAIT I VEMKT 2 (__new _ O DMEK L. __init__ () 2%
NENARAXTZ) DT, __init__() 2»5HIF None EZIRLTIIWIFTERA; Z5LTLES &, &
fTRAIZ TypeError SEHEINTLEVWE T,

object.__del__(self)

A VARV APHREIND L ZWCHTHEINET, TUET7 74 F 745 (BYITIED D EHAD)
FRANI 7R BMPEINE T, BEZ FAD __del__ (O XAV vy FEH-TVWBIHAR REZ 72D
_del__ () XY v RiEfMThAN, BEEIZFIAD  del () XYV v FEHRINICFESHELT, £ 2RV
ADEED A5 THLA LHEFEICHIFR LR TER D £ A,

_del__ O AV Y FAWRLEIS ELTWVEA YRRV ZANDH LWBIHEED, BEREZXELED I LI
(HRINAZVWHOD) AIETT, ZhEA TP b 1BF v MEhET, EELLA T =7 M HE
WEXNZERNC __del__ () PIEFHEINEHE D DIFEEKEFTT; BHED CPython OFEIETIXEY]
D—E L PO HENAFEE A,

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.

=N
del x FEM x.__del__O) ZMUIHLEEA — FiERX x DBRAV b2 1 2L L. BREIX x
DBRAT I 0 $THEDL ZDOAFUHEAET,

CPython EZDEHM: 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—NLDFFaXb,

34

==
(=]

XYy R __del__ () BARZERKN TN I Z 72D, FITHICRELLASNIEHEES A, DD
12 sys.stderr ICEEPRREINET, FHT:

o del OlF. BEOI—FREFINTVEE X, FEDORAL Y FHSLERHEE T,
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_del__ ()T, My Z%Blo/zb, 70y 73230V —R2NEHLEDTIRERD BIHE.
_del__ () DEITICEOHEIEINTza—RiIckb, 20V Y —IMRBRCHIGENTWT, 7y R
Oy IR ERELZME LNLERA,

o __del__ OB AYRTVRZDY %y bRV VHIZEFTTEE T, o T, (fiOET 2 -3
B) T RRTZREND B 70— NIVERIZ T TIZHIFRE ATV %22, None ICEREINT
W3hdLhERA, Python &, BH—D7 VX —2a7 THEZLEDIA—NLA TV 2
M, fhd 2o — A EBHHIRENBRNCEY 2 — L SHIREN 2 Z e 2FFEL X T, 20
5770 = NVEBAOMP S DBBOEE LR VEE. __del__ () XY v RHEMIN K
BT A YR PENED 2D ERLHATRETDH 2 Z & ZRIET 2 DO LNLE
Ao

object.__repr__(self)

repr () MARAHLBEEIC K > THRUHEN, A7V 27 v ERT RRD (official)) XFHEFHEL £,
AR 6. T (BEYIRRESSZ 600U) ACEOA 7Y =7 F2HERT2DIEZ 5. A%
Python RO X5 RDJDTHZNETT, TERWVWRS, <...some useful description...> JEHDX
FHIPREEINEZRETT, ROERXXFINA TS 27 FTRINERDFERA, ZFAD __repr _ O %
EFELTOWT __str__ O WFERLTVWRINUE, 207 F7ADA Y RAEZ Y ZAD TFERHKD (informal)) X
FHIREADPBERINZE ZIZH __repr_ _ O DELNLFET,

ZOBBIET ANy ZOBRICESHWLNE DT, 72 ADEREEA, DVWEWTHRWVWE S REKLITT S
ZEWEETT,

object.__str__(self)

A7V =27 bD BERAKD (informal)) 2 WIEFERITHE L FHIRBRZFHET 572912, str(object)
C M AIAABBEIEL format (), print () IZ K-> THIENE T, R DHEIX string A 7Y = 27 b TRIFIUIRD
FH A

__str__ (O PAMK Python BRILZRIT Z e BHAMFINBVEWVWI [T, TDRXY v R object.
__repr__ () YIZEZDFET: XML, FLEEELARALERTA2 N TEET,

FHAAAREL object ICX > TEREIN/ZT 7 4V M FEEIX, object.__repr _ () ZFFFHELE T,

object.__bytes__(self)

bytes & o THOHEN, A7V 27 PO FPXFHRBRZFRELE T, THld bytes 797 b
ZRFTNETT,

object.__format__(self, format_spec)

format () fHAAABEE, S HWE 74—y FEAXFIU T I OFHi, str.format() XYV v
FIZkoTHHUHER, A 79227 D 7 74 —<v MLz (formatted)” XFHRBEED 3,
format_spec BIEUE, BER T+ —~<v MbA T a O EELXXFEITT, format_spec 515D fiE
PUZ. __format__ () ZFEEFTZHNCED FTH, IFL A DY 7 RAFMAIAADNTNPITT +—< v
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MEEZE LD, AL L5 R 7 +—<y M T Y a UHECE W E T,
BEED 7 —< v MEX DRI, formatspec ZBR L TL7ZE W,
ROMEEIXFHN AT 27 b TRIFERD FHA,

N—=Yay 34 TEHE: ETROWXFIHPEINLEGE object HH D _ format._ XYV v FiX
TypeError ZiXHHi L %9,

N—=Y 3y 3.7 TEHE: object.__format__(x, '') I¥ format(str(x), '') TIEAK< str(x) &Zffi
2D % L7,

object.__1t__{(self, other)

object.__le__{(self, other)

object.__eq__{(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)

Ihoidnbw 3 ” JRIRILE (rich comparison)” XY v RT3, HEFI YRLE XY v RZDIIGIE
UTRo@EHTE: x<y & x.__1t__(y) ZMFHLET; x<=y 13 x.__le__(y) ZIHEFHL E£T; x==y 1
x.__eq__(y) ZMUHLET; x!'=y X x.__ne__(y) ZMUHLET; x>y E x.__gt__(y) ZFFUTHL
F9; 0=y i x.__ge__(y) ZMUHLET,

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().

HARLDHIREEZ Y RA—FLTWT, HFEOF—IF5 28 TESZ N2 arfE A7 =227 M %21
LY EQEBERERSICOWVWT, __hash__ ) DFFa XY FARREIPATVWEZOTSIRLTLZX W,

There are no swapped-argument versions of these methods (to be used when the left argument does
not support the operation but the right argument does); rather, __1t__ () and __gt__ () 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

3.3.
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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 != operators

will fall back to is and is not, respectively.

object.__hash__(self)

#AIAAD hash() BIER, set, frozenset, dict DL I BNy Y aZffiofzalL 7y a Y EIOERITH
TREREPOMUHEINE T, __hash__() XAV v FIFBHEEZRIRINUUIRDETA, TOX Yy Rk
BRMHEIZ, BBRERPIFL WA T 27 PVEFEIUAAY Y2 fiZ2 o W5 22 TT; A 7927 bR LR
THLETHHHAINZEREZ R I NVICHED Ty Y 2 fliREE TS T, ZNZNOEZD Y ¥ 2

ZRET2IE2BITTOLET,

def __hash__(self):

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

AR

hash() 3472 =27 MEBE®D __hash__ () XYV v FPRFTE% Py_ssize_t OV A4 YD FHED F
T, ZHUZ 64-bit TEALFEINTWVWBE 8 N4 MT, 32-bit TEALRFINTWEE 4 34 FTT, F
TV b D __hash__ () DR B bit H A4 XD N RTHAMELSBRETH 2HE51E. BTETO
FAR—-—PFFTZELFD bit REF v 7 LTLIEE W, £5F 3R 57E python -c "import
sys; print(sys.hash_info.width)" 2EfT$2Z 2 T3,

TIAD __eq () AV v FEERBLTOVRVWERS, __hash__ () XYy FHERLTIIRDERA; 75
ADS__eq () BERLTOVTSD __hash__ () ZEBLTOVRVEL, ZOA Y AR Y RIF Ny > 2 AHE
AL avDBRBL LU TUHEIERA, VIADPI2a—RINKI T2 b EEFRELTED., __eq _ 0O
XYy RERELTVWSEHRS, __hash__ () BERLTERD EHA, ZHUE, Ny afgg arrya
YOFEBIBNTF—DNY Y afihA I 2a—RITNTHEIENERINTVENLTY (A7 =2 b
DNy ¥ 2 BT B . ooy ¥ a7 Y hash bucket ICA>TLEWVWET),

I—F—ERIZTRAET 74NV IT __eq_ (O 2 __hash_._ () XV v FEF->TVWET, 20t %, ([F—
TRWV) IRTOA TV =7 MIHBUTERD, x.__hash__() & x == y ¥ x is y & hash(x) ==
hash(y) O ZEWKT 2 L5 R#EUIREEZERL ET,

_eq () BFA—=N=F 4 FLTWT __hash__ () BEZRLTVERWVWT 7 AT, __hash__ ) XM
IC None ICRREXNET, V77 AD __hash__ () XV v K23 None DE., ZDITTADA VARV AD
Ny Y al@ERSL &S T35 Y% TypeError 25 %H X 41, isinstance(obj, collections.abc.
Hashable) TF xz v 732Ny T afRERHDE LTIELKE#MINET,

_eq O BF—N—SA4 RLEZIADBEI I ALED __hash__ () O RERZHFFLI-WRS, R
IZ __hash__ = <ParentClass>.__hash__ Z®ETH I LT, Tha 4 27 XA RFIRD
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FH Ao

_eq O BF—N=F A RLTOVRWVWI IABANAY Y aPd K- bEHIHILZVWEE, 77 AERK
__hash__ = None #&®H T XV, 77 ZAHETHRMIZ TypeError ##H$ 2 __hash__ () ZEFHK
3%, isinstance(obj, collections.abc.Hashable) FEUAH L TiRo Ty v aRJREL BABIZ N 3
TLZx 9,

AR

77 A TR XFHN AN MDD __hash__ O EEFHAARER S Y X LET 7 YL R ShE

o Ny Y 2 EHIZHEMOD Python 7Rt ANTITERTH Dl £ 34, Python % DR LEET 2
iz, PRITERIARDET,

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 ¥ afHOEEIZ, BEDA TL— a VIEFIZHEL £9, Python 32 DIERFM T 2 MEE L Tw
FHA (2 L GEFE 32-bit & 64-bit ORI THELZD £3),

PYTHONHASHSEED H SR L TL /2 &\,

N=VaY 33 TEH: "> aDFVYRLMEBT 7+ L N THINZRD F L,

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__(), all its instances are

considered true.

33.2 BHET IV ERZHREIA1XT S

UFDOXYy FZERLT, 77 YRRV ANDENET 7€ R ((x.name DA, x.name ~DUA. x.name
DHIR) DEKEH A XA ZF5H L HTEET,

object.__getattr__(self, name)

77 4V b DEET 7€ AD AttributeError TR L2 ¥ (name H34 Y A X Y ADJEME F 7213 self
DI F7AV ) —DEMETRNZDIZ __getattribute__ () A% AttributeError %#iEH L7222, name 7

087 4 D __get__ () P AttributeError XM L7z F) KHPHEINET, ZOXY v FiX FtEX
N7z) BEMEZEIR T A, AttributeError FIAbEEH LTI D £8 A,

Note that if the attribute is found through the normal mechanism, __getattr__ () is not called. (This
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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)
PIADA VAR YRAIHT BIENT 7 R REET L -010, WEFCTFIHEAET, 77 AN
__getattr__ () BERLTWBIEA, __getattr _ () 1. __getattribute__ () THI/RINICMEIH T
2, AttributeError It ZEH LRV DIEINE A, 2DX Y v FiF GRS NL) BIHEZIR S,
AttributeError SN RN LE T, TDXY v FHRERANIKERZR I HENTLES DZFI <o,
FEOBRIITHIC, BDEZBELSTADY 7€ AT, #HlZ1E object.__getattribute__(self, name)
DEDIERIERS FADXY v PR UCBEBELZME > THROHSZRTUIRD TH A,

AR
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 ¥k XY v FIRZR.

FxF a2V T4 CHlHBL5% obj ¥ name ZELTD object.__getattr__ Zffio7zJ@E7 7R3 &
BAXRY N ZEBLETD,

object.__setattr__(self, name, value)
BHEORADAA SN B OHINE T, ZHUTEEORADMBRE (ThbbE, £ VAR AFFEAD
EHORA) OO DI ENE T, name 3BHEH T, value 1ZZDEHITKAT 2ETT,

__setattr__ () OHTA VARV RABEANDRADRER S, BKZ 7JAD N LR UHRTDORY v K
MEOCH X RIFAER D £ A, B2, object.__setattr__(self, name, value) & L%,

FxF 2V T4 ZEHS L57% obj & name ¥ value ZE L TD object.__setattr__ ZffioEE07
FA N BEEARY N BEBLET,

object.__delattr__(self, name)
__setattr__ O BTV ETH, RATEZLHEOHIFREITVWE T, ZOX Yy REFEETLZDIE, 47
P22 MZE 57T del obj.name D EMKD D 2HETFITLRFIUIRD £E A,

Fx a2V T4 CHlHB L5 obj ¥ name L TD object.__getattr__ Zffo 7B HEDHIFRIE B
ARV 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.
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EJVa-IDOBYET IV ERZHREIAXTS

FRRARTD __getattr__ ¥ __dir__ &, EY 2 —VEEANDT7 7L RE I AR AT 2D ET, £
Ta— L NLD __getattr__ BBUIEMERTH 2 1 518 FWD . 5HHE LME%IR S ) AttributeError
PREMLET, BEPEY 2 - A TP 27 b2, BEOMEK, DFD object.__getattridbute__ () THRAT
oo T ER. AttributeError AT 2HIIC, EY 2 —L D __dict__ »5H __getattr__ MWERX
Nxd, o583 ZOEMA TN, MRPIEINET,

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 —LOEIE (BHESL T 0T 4 ODREREY) DHARXTA ZADTDIT, EY a—NVFT
Y7 bD __class__ JBMEIC types.ModuleType OH 77 I ANRETEE T, HIZIEKRDLIWTRD ET:

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 {attrt...')

super () . __setattr__(attr, value)

sys.modules[ name__]. _class__ = VerboseModule

AR
EYa2—)LD __getattr__ ZEFRLAD __class__  ERELZDLTD, BEPDHIDIEET 7 AD

WXPMEDLDNZMRIZT TS - £EY 2—1D globals NDEHET7 7R (EY2—LNDODI—RE2bHLE
P a—®D globals DEHLLTH) HEELZITEY Ao

N—Tay 3.5 TEH: EVa—nLDEMN __class__ DBEZAARREICRZD T LT,

Added in version 3.7: __getattr__ EY a2 — VEMEE __dir__ Y 2 —VEM.

B2E

PEP 562 - €2 a—IJL®D __ getattr___ & __ dir___ *
Pa—ND __getattr__ BB X __dir__ B DA,
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TR T2 (descriptor) DR

UFRDOXY Y R, TORXY Y FEEDIZ IR (WbWwd TRAIVU TR (descriptor) 75 R) DA Y AR VR
B, A—F— (owner) 7 7 RAHET DL ZRXOABHAEINET (FRAZ VY FRIE, A—F—DF F REFH D,
ZOPDWTNDD Y T AFHEZZRITNIZRD FEA), UTOfITIE. 7 EE vid. it —F—27 2D
__dict__ ®7w,87 4 (porperty) DF —ThH 5 X5 REMEEZIELET,

object.__get__{(self, instance, owner=None)

F—F =252 (V7 ABWET 7 EADIFE) . VIADL VARV R (L VARV RBWET 7€ RDE;
&) OEMEUSKICIH XN E T, instance ZB U TEBEER 7 72 XT3, 7> 3 > D owner 5
BZA—F—2 7 RTF, owner BBUTEMNT7 7R T 5L ZiX None TI,

ZDOXY v RiE, B EHEEZIRT 2, AttributeError At 2EH L £3,

PEP 252 1% __get__ (O 3122 005 OM S LAJREA 7V 27 P TH I LERLTVET,
Python OfAAAD T A7) FRZZDIAREE S R—F LTVWETH, —F =71 8Oy — 1oz
DR EET2DD5HD 3, Python @ __getattribute () FHEIINED X S 1 icBEb
53, MO EFEICHELET,

object.__set__{(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEFT272ME value IZEET ABRICIEOCH X E T,

__set__ () HBEWVIX __delete__ () BBIMT R L, TRZVIFSRE 1F—XRFRAI7 VTR XEDbLY F
o i TRV TZOFCHL 2L TLEX W,

object.__delete__(self, instance)

F—F =7 2AD4 ARV R instance EOBMEHIRT 2BICHOHINE 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

—fRICT R Y TR eiF, Kk 7 BB 2 811F (binding behaviour)” 2$ 04 7Y = MEMHEO Z T
T, TAZ VT RIZ, TRZVY T KTt ai (descriptor protocol) DX Y » F: __get__ (), __set__(), B&
O __delete__ () ZfEoT. BIET 272X 24—N"=F 4 FLTWEHDTT, TNHDXAY y FOWTALH
AT 27 PIIRHLTERSINTWVEIHAE, A7V 27 PVATAZ VTR THLEVVET,

BYET7 72 ADT 7 2V OEEE, AT 27 FOFFEELLEERD M LD MEEFRELDHIBRLED T2
EWVWIHDTT, FlIZIX a.x ICEZ2BMEDOMETIE, £3 a.__dict__['x'] . RIiT type(a).__dict__['x"']
. ZLT type(a) DEJEY FRATRAE YT FATRVHDIZHK . LWV oBEEITHEEIEZ D £3,

LL, MEBEWRDMED, TRAIZVTEZXYy ROWTALZERLTWS A 7Y =2 bTHIUX, Python &7
TN MOEHEEL—N—F4 RLT, RODITAZVTEXYy REMUHLET, ShRoE#EOFD Y 2T
FRZVTRAY w FBAMREHEINZDIE, EOTFRAZY FERXY v RRERINTVT, YO XS MEHEH
T2 ITHRIF L E T,

TRV TRFEUCH L DER 7225 DIk, BEANOHM (binding) . 37205 a.x TY, 5lEBREDLST
27 ) FRFEEEINDZIE a KKELET

EEMUH L (Direct Call) &
HHHT, 2odo/iflbNR VIR LIEEIX., a— FHFTEETRAZ VXXV y RORUHL:
x.__get__(a) ZIT22WVIHDTT,

1> X8> AR (Instance Binding) *
TPz M VAR ANFET 22 a.x EFFCH U type(a) .__dict__['x'].__get__(a, type(a))
SEMENE T,

2 5 Z%4& (Class Binding) 4

FANHET B, A x IEFEH U A.__dict__['x'].__get__(None, A) IZE#INFET,

super R#& (Super Binding)

super(A, a).x DEIRBR Ry VEffioly 77 v AT a.__class__.__mro__ ZHKL T, A DHID
I ABEZETHL, B.__dict__['x'].__get__(a, A) ZIRLET, bLTRZ VYV TFEXTRITNIL x
PEHEETIGELE 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__(), it is

a data descriptor; if it defines neither, it is a non-data descriptor. Normally, data descriptors define both
__get__() and __set__(Q), 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 % &%) Python XY v N, T —E TR 7Y SR LTEEINTVE

3.3. HHAV YA 57



The Python Language Reference, 'J 1) —2X 3.13.0rc2

T, FORER, A VARVRATIEAYV Yy FEBHERE LD A —N—F 4 FTEET, ZOZ2ICLD, HLZzDA >~
AR VADEIL 7 FZADMDA VAR AL HEWZE R 3EREBE T2 TEET,

property () BRI T — R TR IV PR LTHEINTVET, MoT, A VAKXV REDH 2 v 87 1 OFE
A —N—=F4 FFTEIEDRTEEEA,

slots

_ slots  EfESr, (FuRXTADEIR) TR XUNEHRINCES L. (RIIC _ slots  THFL
TWEDPHE T T RHEL TV E2TRWVWERD) __dict__ % __ weakref __ ZEBLRBRVESITTEE T,

__dict__ BfH5 DICHANT, HifTE 3 XE) ZEMEARDRKEVTT, BERROAY—-Fd2kDA LTS
£79,

object.__slots__
ZDIIAERINE, A VARV ADPHCWIERAERT. XFH. A 7770, EREXFINOS—r v
2ZEMRATEET,  slots  1F. BA VAR A L THE SNZHICHE 2 it R 2 FER L.
__dict__ ¥ __ weakref _ DPEHEINERINBZVWISICLET,

Notes on using ___ slots _ :

o slots BRI IADSLMKTEEE, A VAR VAD __dict__ BMHY _ weakref  JEIE
WEEIWCRIHATRET T,

o __dict__ BEDBBOVEE, _ slots  WZHIBINTOROVHIZREREA VARV RARATS i
TEEHA, FIBEXINTORWERZLEH > TRAL XS 2 LA, AttributeError BAEHINE T,
Wil BB EFINCRALZZWDR S, slots  REST BRI ' __dict__' 2RO —F7 ¥ A
BMLTLZEW,

o slots  EBEFRLTVDEZ IADEA VARV AT weakref  BEDILWGE, £ ¥ AR > 2120
T 5552 (weak references) XV R— FEINFEVA, FBROVR— bHBRBERS, _ slots  %E
BT 5IC ' __weakref__' EEBHDI =7 Y RITEIMLTLZE W,

o slots ¥, ZISRADLRATHEEZRICHTZ TRIVTA BffoTHEEBEINTT, ZORE,
_ slots WEBRBINTVWAAL VAR VAEBOFT 7 0 MEZZ S RAEM R THETEIRL BT
WET: 25 LRVnE, TRAZY) FRICEZRA R I ABESR EEELTLE > ST,

e slots  ODESOERIX. TOADPERINIZZ IR TICEEEVERA, BV IATESEIN:
__slots X F7 7RATHHMAABETT, LZL. FZI7RIE. BED _ slots (2 22 BMD R
Oy FOAFOAEZDEZNE) RERLBRVIRD __dict__ X weakref _ ZFRHET,

o BBV TRAT, HEI FATTTRERINTVWE AR Y MEERLEGE, HEZ 7 A0y M TER
ENTVEA VARV RAERZ (TR T REZEIRS AL EHZEIFLEWVIRD) 772X TELRR
DET, ZHICED., a2 L0BEIFECK>TLEVET, FRIZ. ZOREEET 2701215
POF v 7 EMENEDS LAERA,
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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.
Any non-string iterable may be assigned to ___slots .

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__ ~NORAW, WHDZ I ANELE  slots  EFoTWb L 2DAENEL 3,

BEORAT Yy b RFEOB I IR R[Mol: ZEMAK ITEE TN, Ay P TERSALEEZ R OB
77 2F 1 2B ET (MORK 7 F 2D 28y MIETHRINIRD FHA) - THRUKERK TS &
TypeError A I NF T,

L slots WAL TATL—F 2T A T7LV—XDMEI LI TRIVTE MESNET,
LoL, _ slots  BHIZEDATL—RERDFET,

333 VSREMZENRAEZIAIT S

I IABMD Y R EMAKRT B XITT, Bl T AD __init_subclass__ O DMEUIHIEhET, ZhZ2FHT
2, YIS RADEHMEEETZ 7 7R EFHEL D TEET, ZHE. Z79RF7aL - e THRLIPUTHL
FTM, VI ATaAL— &P, ZADFEHINIZRED Y 7 RAIZDAITHET ZDI1IZH LT, __init_subclass__
Z. bolEB. ZORXYV Y REERLEZ FADROY 77 5 ZITHEAINET,

classmethod object.__init_subclass__(cls)

ZDOXY v KX, ZADERINZZ 7 ADPERINZBRICHIFECHEINE T, cds LW 7752
TTo DL, ZOXY Y RBA VREAVARXYy FE LTERINS &, BERICTZ I ARXY v FITE#HX
nEJ,

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 key-

e

word 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__ O 7 7 4L P EEIMHITVERAD, [M50D58 L & HIFIHI T
i’%é\@\ I‘i'—%%ﬂjbij—o

3.3.

BHRXY vy R4 59




The Python Language Reference, 'J 1) —2X 3.13.0rc2

AR
AR ZADE ¥ metaclass 1FFR D OEMEMEIC X > TIHBE X4, __init_subclass__ FEEIICHE X

N2l bHYEFA, EBORAX 2 T2 (HFRMARE Y FTIEARL) &, type(cls) ¥ LT7 Z7E 2
TEET,

Added in version 3.6.

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—¥2 3752 owner BPERIN-FETHIMIFEOHEINE T, A 7927 VEZEDIZ T 2D
name WCEID B ToHNET,

class A:

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

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

set_name__ () can be called directly:

) =

ically. If needed

class A:
pass
c=2¢c0O
A.x =c # The hook is mot called
c.__set_name__(A, 'x') # Manually invoke the hook

ARl VS ZAF T DR 2SI LTLEE W,

Added in version 3.6.

AR SR

T7 ANV ETIE, 7 7RI type ) 2o THERINE T, 7 7 ARKRIEH L WEHTZEMTEITIN, 7 724D
type(name, bases, namespace) DFfEFRIZT —HMIHREE N E T,

I 2AERT O RIAIRARTA X TEET, TDEDIZIET 7 AEHEITT netaclass F—V— F5|[HEET
P EDEIREBEERITICEOCHED Y 7 A2 MK L £F, XOHIT MyClass & MySubclass IFMliF L b
Meta DA VARV ATT:

class Meta(type):

pass

(RDR=21ZHiL)
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(FIDR=I 5 DfEE)
class MyClass(metaclass=Meta):
pass

class MySubclass(MyClass):
pass

75 RAEROPTIHREINLMOF— T — FE 5L, BRTEAITRTDOX 7 5 ABEICEINE T,
7T AEBMFETINBEC, UTORT v IHELFT:
e« MRO > Y OfRRMBITHINS;

o WYX R Y FANRES NS,

2 ADHATEHPERS NS ;

75 ADKEDFITENS;

JIAFTY =7 FHEBN D,

MRO I~ kY DfER
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.

2E
types.resolve_bases ()

Dynamically resolve bases that are not instances of type.

types.get_original_bases ()

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

PEP 560

Core support for typing module and generic types.
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BIBERE Y S ZDRE
55 2FEFEN L THY R R X2 5 203, RO LS ChEshET
o HELIIRIGA X2 52552 bATORWEEE. type() HEbHET

o BRI AR T ZADEZ6NTWT, 20D type() DA Y ARV X TRBEW HE, ZhEXX T 57X
&L TEE#EOE T,

« BRIEX R 252 LT type) D4 YRR Y ANER bhjh, RENEHINTOEHEE. B
WA L7 (EBRTRS FD) A X2 2 25 HbIET,

BROBREMNL X 27 7 21F, (LAY RINHEEEIN X X7 72, EEINZITXRTOR—=ZF TR
DRARZ FAMBBEINE T, MOBIRENRXRXR I I RF, TNHEDRA XI5 ABEHDITRTOYF TXA FTH 5
E9bDTT, A&7 FAEMDO S ZDHEMEL T S RITIUX. 7 7 AERIT TypeError TEKRL %7,

7 5 2D EIZEE D %R

WY AR IAPEEEINDE . 77 RADHMERMPHAEREEINE T, D ULAXXT 7AW __prepare__ g%
o TW3 %A, namespace = metaclass.__prepare__(name, bases, **kwds) DFHINE T, BIMDF—
T— R, DL IRAERICONIFREINE T, __prepare__ AV v R V5 AAY YR v LTEET

ZRENHD FF, __prepare__ PMEBR L TGRLUZAFZEMIE __new__ WKEINF T, KBTI IRAT

27 MEIFH LWV dict I2av¥— L TERINE T,

XRS5 RIZ __prepare__ BMUEDR WA, 7 7 RDOALHTEMIIZED HFMEvy e LTHIEHLE A
£,

2E

PEP 3115 - Metaclasses in Python 3000
__prepare__ #fiZEM 7 v 7 DEA

77 AKEDRT

2 7 AR (REHITIE) exec(body, globals(), namespace) & L THITEINZXT, @HEOMPIHL &
exec() DHELEWVWZ, 7 7 AERVPBEHANTTITONLZHE. LI HINVRAI-TI2XoTY 7 AKNK (R
DAY v REEGE) PEEDZa—T MO R a—Thb4HiZ2SRTEL L VWS HTT,

Lol 77 AEEPBEBANETITONERTI X, 77 AN TERINZRAY v FIZF 7 AR — S TERX
NZEERZZLIETEEEA, VIRAEBIIA VARV ARy DT TARXY v ROBRPIDINT X — R H
57 78R F 30, ROHTHIAT 2, BERIEHNZRa—7BYsnTW5 __class__ 16772 LR
AR b £8 A
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VSRFATS U DIERK

T IARKDEITICE > TZ 7 RO EMPBIAL X472 5, metaclass(name, bases, namespace,
xxkwds) ZMUPH T I TII7AF TV 27 PPERENET (ZZTEIAIZEBNMDF—Y— M
__prepare__ WKEXNZHDLFLTT),

DY IALTTY =7 M, super() DEFIFIERICE > TSREINZDDTT, __class__ &, 7 7 AKKH
DAY v W __class__ F72i& super DVWITNDESH L TWAIEEIC, 2281 12X o> TIER I 5B
Dru—=Y % —ZRTT, T XYy FIZESNLEIO5IBIZEDS W THEDOM N L 21T 5 I
NDBTTRAEINFIA VAR AN E D77, super ) DI IBIEAD L F >IN Ra—F SV TER
STV Y 7 A% IERICEHAIT 2 Z L ZATREIC L %37

CPython RE0DF#M: CPython 3.6 LIETIX. __class__ ®iE, 7 7 ALHIZEBICH S __classcell__ T
VR LTRXRIIRARXZEEINE T, __class__ BADRFEL TWEEIEZ. TD7 I ANIEL L X

N27=DIZ, type.__new__ OMUFHLICEET 2 FTLicEEINET, KL ZHBEX Python 3.8 Tl
RuntimeError 272D ¥,

TI7HNIDRART TR type RRMAMNICIE type. __new__ EMUHIT XX IR EHoTWEE EIX, 7R
ATV 27 PEERLZRICRDO A A X LMEOFIEDSES SN E T

1) type.__new__ XY v Fd __set_name__ () BEBRZINTWV2 7 7 ADHAHFZERMIIH 22 TOREMET INE
LT,

2) ZNHD __set_name__ XYV v FP, ZDXY vy FHAERSINTWVWE 7 F7 R, BLUOZZIET BN
HIbATohTWaARTZ5 e LT E T,

3) HILWIFADRY v FIRRIEF TS S LITMET 282 9 AT __init_subclass__ () 7 v ZHBHEUH
INET,

AT 27 PIMERINIARIE, 7 IRAERIEENTVWE I IRTaL—& (b LHIUL) IV T AF
TV MPEIN, TAL—EPRTA TV PRI I TERINLY 7R L TR —DILDOHAFTZERICHK
MENET,

LW 72D type. __new__ THEM I Zid. HARIZEMGIEE LTEZ oA 7Y 27 M3 LWVIER
ffED~vy By NEEEN, JLOA 7V =7 MIEINE T, HTILERLZDEHEAHLERHO  n x>
To7v7&N, VIAF TV =227 bD __dict__ BHEICRD 5,

2E

bt

PEP 3135 - New super
BRD __class__ 70— ¥ BRI OVTEHABLTWET
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ARY S ZADAE

X &R 75 ZFBY R NBENAAMEZ > T0WET, ThETRINTELETA T 7, FIEA o 75,
AVER=T2—ADF vy, BEIFVFr—> a3y, BHEiZu X742 EK, nxsy, 7V—2vV—2, ZLTH
Fyy—2uy 7/ HrWwo723D005 D £,

334 AVRAAVADAREIRIAREY T IS RAFT VY

MTEDOXY v FIdMHAAABEE isinstance() ¥ issubclass() OF 7 4L FOEIER EEXFT3DICHIHL
%9,

FFIZ, abc.ABCMeta X X 7 7 A%, HREIK S 7 X (ABCs) %7 RIAKEJE Y 7 R (virtual base classes)” & LT,
6D ABC % &1, (EEO 2 7 2% (MAASME &) BIGET 372910, ChEDAY v FEFELTH
S

class.__instancecheck__(self, instance)

instance B (E#E, FIIMEENND) class DA VAR VAL ZEZHNBHEIT true ZIRLE T, EFEEH
TWhiE, isinstance(instance, class) OFEED/-DICHERHINE T,

class.__subclasscheck__(self, subclass)

subclass 3 (E#E, EEHBENNC) class DY T 7 TR EZBLNB5GEIT true ZIRLET, EREINT
WALX, issubclass(subclass, class) OEED-DICFHEIH IR E T,

BB, INHEDXY v RiZ, 77ADR (XZ7FR) LTRBEINET, EEDIZFRAICITAXY vy e LT
ERTDHZILWETEFRA, ZHUE A VARV AZNEHENZ 2 ATH D ZOHEITDAH, 4 VARV AN
HENBFHEXY v ROMREL—EHLTVWETS,

2E

PEP 3119 - HREET 5 ADEA i
REKZ 7R (abc EY 22—V %2ZH) ZF5HEICEMT 2XMICTENTOEHKD S,
__instancecheck__ () ¥ __subclasscheck__() % L T, isinstance() ¥ issubclass() I

HEHOEEZ S 5D DILEROFEERH H D £5,
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335 JxxVUyIB%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 1ist [int] might be used to signify a 1ist in which all the elements

are of type int.

2E

PEP 484 - BlE> 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 =S4
ITRHC S G X — XREDATRET H D, 2 ORNREF = v h—DHRTEZY 22V v 7 7 F A% FE
THRHEDREF 2 X MTT,

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

classmethod object.__class_getitem__(cls, key)

key 1CH MBI TRIMLE N 22V v 2 7 R RT ATV 27 FBRLE 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__Q).

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 object

if it is properly defined.

Presented with the expression 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 __getitem__,
# call class_of obj.__getitem__ (obj, x)
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, Tatse an exception
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:
(KDR=212%i<)
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RDR—I 2B DHE)
>>> type(list[int])

<class 'types.GenericAlias'>

However, if a class has a custom metaclass that defines __getitem__ (), subscribing the class may result 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'>

2E

PEP 560 - typing €V a— )P xRy IBIIHIZEEIATICEZHR—bk
Introducing __class_getitem _(), and outlining when a subscription results in

__class_getitem__() being called instead of __getitem__ ()

3.3.6 MU LAIGEA Tz b 22l —+F 3

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

AVRRADPEBE LT 7 N BICHCHEAET, 2OX Yy FRERINTVSEHA,
x(argl, arg2, ...) ZREPICIT type(x).__call__(x, argl, ...) KEHINET,
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33.7 AYF7F%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 pro-
vide the methods keys (), values(), items(), get (), clear(), setdefault(), pop(), popitem(), copy(),
and update () behaving similar to those for Python’s standard dictionary objects. The collections.abc
module provides a MutableMapping abstract base class to help create those methods from a base set of
setitem__ ()

__getitem__() delitem__ (), and keys (). Mutable 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 mul-
tiplication (meaning repetition) by defining the methods __add__ (), __radd__ (), __tadd__ (), __mul__ (),
__rmul__() and __imul__ () described below; they should not define other numerical operators. It is rec-
ommended that both mappings and sequences implement the __contains__ () method to allow efficient
use of the in operator; for mappings, 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 len(). 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 RZEDF##l: 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

254U E UFRD 3 XYy RIZk o THHBRNIZITDbR Ed, RD &S5 2IEUH Ui
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[a[1:2] =Db ]
RD X5 HREN

[a[slice(l, 2, None)] = b }
IRBEETT, FELBWVWRT A ADERIX None THDHOLNF 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 V=TTlE, ¥—Fr VY AOKIGEEZIELLMIETE S X51CT 57012, RIERA VT 7 RITHLT
IndexError DEH I N2 D HIFLTVWET,

AR
When subscripting a class, the special class method __class_getitem _ () may be called instead

of __getitem__(). See  class getitem__ wersus __ getitem _ for more details.

object.__setitem__(self, key, value)

self [key]l ICN T 2MRARFEET 2D HEINET, __getitem () LRUCEFEFHEIDTIIZE
DET, TOXYy FEFEETEZZ2DIE, H2F—ICNT2HEOLEZY R—F LTS5, Filthdx—%
BMTE2 L5~y TOHAEL, DEERZEIMA LN TELS—F Y ADGERIITY, NER
key ixf LT, __getitem__ () XY v FERRDBISOEH ZITHRITINAILD 22 A,

object.__delitem__(self, key)

self [key] DHIRZFEET 2DIFIEEINE T, __getitem _ () LRUCTEEFHEIDTUIED £7,
DAYy F2FRETE2DIE, F—OHRZYR-—FLTWwa~y 7OgaL, BREHIRTE>—7
VADGEEITT, RIER key W LT, __getitem _ () XV v REFRRDOHINDEHRETHRITH
372D F8 Ao

object.__missing__(self, key)

self[key] OFELEICBVWTHENRIF —DBHELEL R oG E I, dict O 727 532D
dict.__getitem__ () WX o TMHUIHINET,
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object.__iter__(self)
DAYy MiE, ay7FINLT AT7L—4 pPERINLBICETHEINET, ZOXYy NiE, av
TFHNOETDA T 27 M- TRENETE 2 k5%, HilhATL—XA 7V 27 v eiRE kI
BERhERA, oY ITIE. av T FHRNOF I TRIEME LTI RD 8 A,

object.__reversed__(self)

reversed() HHAABLBBD WA WMA T 1L —> a v EEETZ DI, ((FETUR) MUHLEST, av
TFHNOREZZWIAA T L -T2, FILLATL—XERITRNETT,

__reversed__ () XY v RRERINTVRWVEA, reversed() A ABEEIZ sequence 71 + a1
(__len__O & __getitem__()) o/ FEIIT7 =Ny 7 LET, sequence 71 k 2)LZHR— 1
LizA 727 M, reversed() & D BIMEBOVWWEELIMTE ZHEICDA __reversed__ () &7F
KTLZRETT,

IRE 7 A MEET (in BXY not in) FEE, 3T FOHERINT S RKEMHD LS5 1IcHEEIhET, Lh
L. aY7FF3 7727 FTUURORHAY v FEER LT, KOMEBNREE LT, A7 =27 B4 7
FINTRSTHIVWEIITEET,

object.__contains__(self, item)

IFET R MEEERET 2/-DICCHINE T, item B self NMITTFET2HEICEEER, 5 ThW\W
BllB3BEREIBITINIRD FRA, v v T T2 7 FOBGE, ERF—EOHTIIRL, F—I1T
BIRET A N EFEZRIFNIRD FRA,

__contains__ () BERELBVAT I 27 ML TIE AVANT Y FTAMIES, __diter__ () %ffio
REERAZ T, KCHWY—r Y ARETa banr __getitem () ZfFVET, SELIFLVAD
COfE ZZRLTRE W,

3.3.8 HMEEZITIaL—-FT3

LFDAYy FEEZRLT, BHEEA T2 7 2232l -+ $2 2B TEET, FEOEEOBMEETIXY
A= PN TORVE REEICHIET 2 XY v F (JFEROFEICNT 28y MEAEER ) 13, REROF
FIZLTELRIFNIRD £H A,

object.__add__(self, other)

object.__sub__(self, other)

object. ul__ (self, other)
object.__matmul__(self, other)
object.__truediv__(self, other)
object.__floordiv__(self, other)

object.__mod__(self, other)

object.__divmod__ (self, other)
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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)

INHDRAY Y REWMATIZIHBEMERTF (+, -, *, 0, /, //, %, divmod (), pow(), **, << >> &, ~,
|) #FEZELE T, BlRIE 22 __add_ () XAV Y RDDHZIFTADA VAR YA THIHAE, Rx +y
ZEHMES % & type(x).__add__(x, y) BFEINET, __divmod__ () XY v Fi& __floordiv__() &
_mod__ () BEHTA2OLEMTHRIINUIED FHA. __truediv__ () EEELTERY EVA, A
ABD pow() BIBDO=IHD D DY R— P TN TOVRIFIUIRLBRWIES, __pow _ O FA T a v
R EZIMEZ DL LTERSNRITIUIRD £8 A,

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)

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(), *x << >> & . |) 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

*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.

* FECBOWHETICOVWTE, BRIEDOXY v B (22 21E __add__ ) PERLEBE, ZOHEEIR—- P IR TORNE AR

NET, ik FELEXY v RS XN ZWHETE
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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.

P27 L. SIEEET pow) A __rpow__ () EIERZ LIZRVOTEE LT EE W (RH o BAIH IR
ICHERRIC T2 B 0 5T,

AR

HRIOHEE F ORI EQOBHEEFORIOY 727 52 THY, ZOVTZ7IFRATHZ XY v RIxts
BREIAY v R B 2 FENERIN TV BEEIE. ElOWEETOIERS X Y v RHMEIN 3
BiC, ZDXY Y FOINRET, CORBENCID, 77 5 ABBOHEEEF—N—54 ¥ T3
AR D 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)

object.__ixor__(self, other)

object.__ior__(self, other)
These methods are called to implement the augmented arithmetic assignments (+=, -=, *=, @=, /=, //=,
%=, #%=, <<= >>= &= "= |=). 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  is an instance of a class with an __zadd__ () 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)
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object.__abs__(self)
object.__invert__(self)

WP H L C BB (-, +, abs ) BEU -) REELET,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAAHBIED complex(), int (), float() DFEEH, SIFIHEINE T, EUI LB DM Z IR X 21T UI7
DEHA.

object.__index__(self)

MM U T operator.index() #5E%E L 3, Python 2fEA 7Y = 7 M E2EEA 7Y = 7 MciERL
BT BRERD BEE (L AIZATA Y 7%, MAABD bin() . hex() . oct ) BIKY) 1XHIC
MUOHENET, ZOXY Y RBDH2LZ0OBEA 7Y =7 HPBEIAITHZ Z L RBINE T, BHE
BRERTUIRD £ A

&L __ant__(), __float__(), __complez__ () DEBEINTVARWVWEE, HAAAEKD int(),
float(), complex() & __index__ () IT7 = Nv 7 LET,

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)

MHAAABEED round() ¥ math £ 22— LBIHD trunc(), floor(), ceil() DEIEMSMLIH XN
%9, ndigits 25 __round__() WEINLWVRDIZ, ThHDETDAY v Fid Integral (W TWIE
int) ICYIDEEDSNIA TV =7 POEERTNETT,

The built-in function int() falls back to __trunc__ () if neither __int__ () nor __indez__ () is
defined.

N—Yay 311 TEHE: int() ® __trunc__ () OO RFIZIEHET I D £ L=,

3.3.9 with XX AYFF X FIR—Tv

aAYTFRART A= v (context manager) Eid. with XOFETRIC T VXA LAY T XA MRERT 24T
PxZbPTT, aVYFTFAMIEX—VxE, - 70y 7 2ETT LD ERAD OB X CH OO0z
PngEd, aYTFFRA A=Y EE, with X (with X OEZZH) KX DEHIAE I, ZhdDx
Yy RREHERCET e TREITS I b TEET,

AVTFA TR =TI ¥y DREMRMFENGT L LT, AR — A VEROREB L UEH, VYV —RDouyv 7
rrvvavw ., 77ANDF—F e rrua— Xk EhRETFONE T,
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AVFTFRIIEZ =TI IOV TDE 51 BIEHRICOVTIE, typecontextmanager SR L TL 72X W,

object.__enter__(self)

AVFTFRIIYA—TI XY DDAD OTEFTEINZUHETT, with XiE, XD as HiCTHEINEEZRT
ZDXAYy FZIFIHLET,

object.__exit__(self, exc_type, exc_value, traceback)
AVTFTFAMII =YX OHOTETINAZMHTT, T X=&F, aVTFAIPRT LIERKE K->

T OVWTEHAL TWE S, 27 F X bR AR KT LSS, £TO5EIC None 23
REENET,

B L. PSR S, 2o XY v RHBISNZIIHIL 205G (Tbb, PRS2 D2l E 720

BE). TDOAY Y R True ZIRIDENRDHD F3, ZITRITUIL. TOXY vy FOKRTHE, FHlIANIE
RO EHET Az enbh 5,

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

sibility.

2E

PEP 343 - "with” X7— kX2 k
Python @ with XDtk TE. BIUKFINFTEHENATHET,

3.3.10 95 ANZ—I Vv FOMUESIBDARARZIAX

RE—=VDOHPTY 7 RGEFAT25HE. MEFIBIZT 7 0 FTREFAHTE $¥ A, MyClass THRAlR ¥R —
bRV Y| case MyClass(x, y) (FEEEMNTT, ZDX5 -V 2FHT 12X _ match_args
BRI RCERTIDENPDD £3,

object.__match_args__
ZDT T AEREXLTFINDR IIVBT A VARET T, ZDT T ANT T AKX — 2 DNMBES D HFTH|

Hahzr, 2h2nOMESIEIIXNIGT 5 _ match_args DODHDEEZF—TV—RET B, F—TU—
FEIEICERENE T, ZOBEXIROVIHE, O PIREINTVWEDELRIETT,

il 21, b L MyClass.__match_args__ I ("left", "center", "right") DNEZE XN TV HF A,
case MyClass(x, y) & case MyClass(left=x, center=y) Y HFE TJ, ¢ X — > D5 D i3,
__match_args ~ DBZBBEFAENPZNLLTFTHRIINERZSLZVEIEFERLTLAEX VY, L, 2oz
BETiE. X —2< v FIX TypeError ZiXIH L ¥,

Added in version 3.10.
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2E

PEP 634 - #&HNE—>T Y F
match X DFA,

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.

2E

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 FHX YV v FIRER

HARLDY T AT, FFEX Y v ROBEEROMOH LI, A 7927 DA VAR VAFFETERL, A 7927
FORITERINTWVWR L ZICDAELLIETZ Z MRS NE T, ZOFHEDH, LUITDa— FiEflszE
EHLE3:

>>> 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()

ZOEWEOE R R AHHIE. __hash__ O & __repr_ _ () EWVWoltype A7V 27 b EFLIRTOLA TV =
I TCEBINTVARHAY y FIZHDET, TNHDXY vy ROBBROBRPNBEHEOMRE S ok 22 #o 7=
LA, type A7 =7 FEMKRIIH L TEITENZ Z2ICRKRLTLEVET:

>>> 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

TIADIEEAY v FEZDIIICLTEITL LS T35 Z i 'metaclass confusion’” LFEENZ Z L b D
D, FRAY Y FERRBTALZWEA VARV ABANAL AT R e CHEEXINE T

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

True

EEHEDTDIZA Y ARX VRAEME R F Yy TT2DITMAT, FEX Y v FRBIEIA T 27 bDRXX I 5 A%
GO T, __getattribute__ () XV v R ANA X LET:

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

>>> class C(object, metaclass=Meta):
def __len__(self):
return 10
(KDR=D12Hi<)
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(FIDR=I 5 DfEE)
def __getattribute__(*args):
print("Class getattribute invoked")
return object.__getattribute__(*args)
>>> ¢ = C(O)

>>> c.__len__() # 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__ () HEEEANA R FTEHZ LT, FEX Y v ROPWICHET 2 H2BREOHHE L
GIEHZIT (FRRA Y v FEA VX TV 06 —HLTHEITENL DI FAF TV =7 MZERE LeIThid
BHIHRW), 4 V&=V XE2@HET 27-DDRERRIMHIFICAD £F,

3.4 JI—F>

3.4.1 FHAIgEx 72 £ ¥ b (Awaitable Object)

awaitable A 7Y = 7 MI—INCIE __await__ () XV v FOREREINTVWET, async def FAEIIRT
Coroutine Z 7 7+ 3FEATRET T,

AR

types.coroutine() 7aAL —&XTT AL —XBMFFbhicd 1L =R HIREND generator iterator F
T2 D BFEAEET A, await ) WEEINTVIEHA,

object.__await__(self)

iterator BRI RFUERD FXVA, TDXY v RiE awaitable * 7Y =7 M FEETZDIHbNE N
XT9, MHEDZDIZ, asyncio.Future IZIEZ DX Y v FOWEIEXN, await R AEEEZRO XS
BoTWET,

AR

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

p—

framework (e.g. asyncio) that will be managing the awaitable object.
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Added in version 3.5.

REREPTREA 70 2 7 MIZDOWT L DFEL K IE PEP 492 2L T X0,

342 JW—F>FTTxI k

Coroutine &7 TV b X awaitable 7P =27 b TFo __await__ () ZFERH L. ZDR D EIIXT L KIEL
P TR Tal—FrOEFEHETEET, aL—FLrOETRRTLEEZR L X2, 4 7L —&Ii
StopIteration ZiAi L. ZDHISND value BIHITE D EEZR T E T, aL—F UofIAEEE LHEE.

ATL=RIZEVEEWEINET, aL—F2h 5 Stoplteration FIANZIMIEHITANETIED D FHA,

IN—=F NUILLRIRET 2 XYy FHHD, ZHbRB IV AL —RDXY v FRLOHUTT (Pl —%-1
TL—=XYyEF Z2ZRLTIEIWV), ZEL, YA —&EES T, aV—F VIFRENWHZ ERITT R—
FLTWEHRA,

N—Yary 352 TEH: a)L—F T2 ELEMFHE (await) 55 ¢ RuntimeError 72D £9,

coroutine.send (value)

Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the
iterator 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[, tmceback] ])

AN—F VTHRESNLANEZEHLET, ZOXYy Fid, A 7L —XZar—Fr&—RFEET 3
throw() XY v FRH2GECNHEZELE T, £ 5 TROVWEHEIIE, T L72HED 5 FI5 0% &
NET, R GBDED StopIteration 2 ZDMDHEINN) X, LTHHLLD7R __await__ () DIED
I U TR Z1T o722 E LRI TS, s ar—F > o THift iz - 72355, MOH LT
N EhE T,

N—a ¥ 3.12 TZHE: The second signature (typel, value[, traceback]]) is deprecated and may be

removed in a future version of Python.

coroutine.close()

aN—FURETEEOBRANIELKETLES, al—F Uh—REILELTWAEAIZ. alr—F 2 &—
FHEIL X B4 7L —&IZ close() XYV v R2HIUE, EFFTEZNCAEEBELET, £ LT
L7zHif2» 5 GeneratorExit DEH I N, 77251 al—F U BETEHHORATTI2ITVWE T, &%
W2 FAITDHmENTOWRP S IBETH, a—F VIZFETPET LHZMTET,
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AN—F I TI 2l PRSI NDL L FIE. FEROFIEERZETHBANICRAL 5T,

3.4.3 JEREHAAT 7 L —% (Asynchronous lterator)

JERHEEA TL—R @ __anext__ XY v R 5EIEAPAD a — RPFERF T,
JEFA 71— R async for XOFTHEZ ET,

object.__aiter__(self)

EEEBAFL—8 + 7V 27 FERERLTIERD A,

object.__anext__(self)

AT L —RDROMEZIET FEFIREA T b ZIRIRIUIRD F A, RIEBUHEIKT Lzt 21
l¥ StopAsyncIteration L7 —ZEMTRETT,

ML T 770 F 7Y =7 b O

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.

N—a 3.7 TEHE: Python 3.7 X DHITIX. __aiter _ () X JEREIA T L —4% 127 % awaitable %3R¥ %
L7z

Python 3.7 2251%. __aiter__ O WZIEFAIA 7L =2 A 7Y 27 b 2RI RIFNERD ERA. 2SO bD
%3BF ¥ TypeError X7 h £7,
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3.4.4 JEREEAO>VTHF X YR —T + (Asynchronous Context Manager)
JEREAOYTHFARIR—T ¥ 3. __aenter XV v F¥ _aexit_ XAV vy FHAEHTHEITZ—KEILLTE3
AVTFFRAIYR—D v TT,

A>T F A b2 =T %13 async with XOPTHZE T,

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 __ezzt__ (), the only difference being that it must return an awaitable.

FEFRZ Y TFFRA 2= % 7 5 Z2DH:

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.

31D

80 BIBET-RETIL




FOUR

HRITETIL

4.1 7075 LDWEE

Python 7025 2da— 7oy 2hofRENET, Tuv 2 (block) &, —2DFr:br LTHITFEINS
Python 70275 A7 XA FOMIF TS, £ 22—/, BEAKK, ZL T I7RAERIETay 7 THD, HFEHIC
ANENlLEADaAa< Y R TRy I TT, AZVT 7740 (A X =TY)RFEATT e LTEZ LN
D, AV XR=TFVRIZav Yy FIAL V5 LTERbNET 7 4L) ba—RKT7av /TS, A7V havy
R (A =TV RDaAa<vY R4V LT -c A7 aryTiREINTa~Y F) da—-K7ay 7 T3, 518 -n
ZHEALT, avY R34V by FLRNAVRZ YT (F8DBEY 2—)b __main__ ) E LTHEITSNSE
Ja—NbFELa-—RFTuy T, HAALBE eval() R exec() WWEINXFHEIBba—-FTuy r
TY,

a—-Fr7uay 7k, EfT7 VL —24 (execution frame) FTEITENET, ET 7L -1 (TAv Zifibi
%) BEEERPND 5N TVET, o BEOaA—F7uy ZOETHET LEERK, Y0X527v27 40
FTR M T 20EREL TVET,

4.2 &FiolF £ R (naming and binding)

4.2.1 BZEIDRE
LB (name) &, ATV =2 b EBELET, ANEEATSIE, AHAOFE (name binding) HIEETU
£,
IVENOL: S GREAY: IR L AR
« formal parameters to functions,
o VI RER,
o BIRUER,
o AR,
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e targets that are identifiers if occurring in an assignment:
— for loop header,

— after as in a with statement, ezcept 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 CCIEE XN B 5. (del ORI, ERIZLHOMA (unbind) TF2%) LB E. HEEADD
DY HBINET,

RASZR import XiFWFhd, 77 APEBER, TV 2—AL~L (by Ll a—K7ay 7)) NTRE
IhE9,

HHHHDB Ty JNTHMBENTWSIR S, nonlocal R global E LTEFEEINTVWRWVWERD, 2z
0y 7 Du—hLER (local variable) TF, H2HHINEY 2 — L L UL THEINTWER S, ZOHFNES
T — VAR (global variable) T3, (E¥a—a— K78y 7 0EHII. a—AVEKTDH, 70— LK
THHDET, ) D2EBDH2a—F 7y JNTHONTWT, 2070y JTERBEINTVWRWVWESL, £
TUIEHHBEZH (free variable) T3,

TR 75 AT FAMCATIMBHEERT 27200, 204 HEOR TV R RO NHIOBK T vy ZHTlERE
7= R/iB (binding) Z > THRIOBEMI THOIE T,

4.2.2 ZEIRER

A a—77 (scope) 1. 70y ZJHNOAFIORRELZIROE T, 0 —ANVEBBHZ2 70y JNTERINTWVWEYE
Ay ERORa -3 2070y 7 2EGsET, BTy JNTHEIOEREZT- 7256, 207 my 7
LHNCHIDO R R ITDORVED, ERT By JNOLTOT Ry 72 EL XA a—TPIRENE T,

Hr4HIHa— N7y JNTHEDNS &, ZOAHIZRGIEHEI OGS X577 R a—7 (&RMNA 32— nearest
enclosing scope) Zffio THEDBREZITVET, 25 LR aA—-T0okRd, H5a—F7uy 7NTSRTE
Z2a—TETOHEEE. 70y 7 DEREE (environment) EFHINE T,

ZHiDEL RS 5%k o722 i3, NameError AN EH IR E T, RED A a—HEKD D DT, &Hi
DEDLNZGH T — DB EEEICE BN TV WSS, UnboundLocalError FIANANEH XN F T,
UnboundLocalError & NameError & +72 7 A T7T,
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HHLHHNI— R 70y ZHNO Y ZHhTHREIESI R TV RS, 2070y ZNTHDONS ZDHRNETRT, B
EDO7ay 7 OB LTRbNET, Z0kD, H24HHBE070y JNTHREINSNICHbs e
S —ZokMD £T, ZOHRANIBUKT Y, Python IQEXESHRL, a— K70y 70 ¥ 2 TdAATHBIRIEN
TEET, H2a—-F7mv 7B 20—AVERIE. 780y 707X MaRh S 4HTHRERELrERTT 2 Z
Y CHREXNE T, HliZ UnboundLocalError iZ2WT D FAQ JHH 2L TLZE W,

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 X, ML 7ay 7 DRERIELRAICL R a—T2HbEd., »2HHERDRNR 2 — 712 global XA
H2HE. TOHHAERII 70— N"VEBE BREINET,

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 12— LDAFZEMIZ, ZDED 2 —ADBRANS import XNR-RHCEHINIERENE ST, A2V T D
FEY 2—/b (main module) 13HIZ __main__ EMINE 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:
42

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

a

However, the following will succeed:

class A:
type Alias = Nested

class Nested: pass

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

« Expressions in annotation scopes cannot contain yield, yield from, awatit, 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 annotation

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— a ¥ 3.13 TZH: Annotation scopes are also used for type parameter defaults, as introduced by PEP
696.

84 E4ERTETL


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

The Python Language Reference, 'J 1) —2X 3.13.0rc2

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.
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4.2.5 #HAHiAH L HIRT S DET

CPython EEODFH#M: = —¥13 __builtins__ KN IRNETEDH D FE¥A; ZHUIMEICEEOFHMTT,
HAAALDELETIZEE O D% A —N—=F 4 F L7z —H1d, builtins Y 2 —L% import LT, £DEMHE
YN EET HRETT,

Hba—FT7ny 7 OERTICEET 2HAAALRIZERZ. EBICEa—F7ay 72070 — L ai2E[
540 __builtins__ #MEI DI TRO2D FF; __builtins__ BFHEIEY 2 — A TRIFNUERD F
A (BREOHEFEY 2-VOREVPFLNET), 774N Tl __main__ Y 2 —LHFIZBWTI,
__builtins__ ¥HHAAAEY 2 —)b builtins TT; ZNLINDEREDEY 2 —MZBWTIX, __builtins__
'3 builtins EY 2 — L HEDOFHEDTA Y 7 A TT,

4.2.6 BINGHEECDPD LD

HHZB DA RRIE 2 > A VTR S EITRICITDRE S, 2F D, U hoa— 42 2HA LT

i=10

def £(O):
print (i)

i=42

£0

eval() ¥ exec() BIEUZ. HATOMIIZ, BEORREOLTEZMER 20T TED D $H A, ARNIMCH LD
O — A 70— NVEAFTZEE TR T E 3, HHEARITIENARZEM TR 7a—rOLEHT2E R 2D & R
ENFET, exec) k eval() BKUICIEZA TS a v D5HDH D, Fu—rL e v — HILARTERE A —NT
4 RTEEXT, AFIZEMI—D LoE SR T UL, WA OAFIZER e LTlEbhE g,

4.3 fHI%

pisteid, a—r7ay 7 o@EEOHIE 7 v —Z2Hli LT, =7 —ZDMOMSNNZRRZUTE S K51
T 27ODFETT, SIS - SRR T ZEE (raise) SHET; HIHNE, =7 —RAEFD LD
a—RF7ayrp, 7-PRELEa-FT7ay JEZELEEZENCTFRHLTWS a—- Y7 a y 7T WE
(handle) §25Z &P TEEXT,

Python £ ¥ &7V &%, V&4 L5 — (LafrERY) 2l Eh s L fsfEEN L ET, Python 7025
L5, raise XM o THIRINICHISN Z X T2 28 b TEF T, BlIS 2 FF (exception handler) 1&, try

. ezcept XTHRET DI ENTEXT, try XD finally Hizf5 27V -7 v 7a—1F (cleanup code)
ZRRETEET, 20a— FRHASMNIUE L SEAD, 7553 —F7ay 7 THADESTHRERITHHE
TEh%x3,
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Python %, =5 —/LHIC 7 7025 4D T (termination)” EFAEHOVTWET: AT FF1X, Fus
T LMD E LR T 22N TE, AY FIDMUD L NN 2 /S 2 Z 2 idTE 35, (M
BODHo7a— FEDZROPLFATLABTOTRVIRD) =7 —DFERZBE LD, FATITKRBL 72481F2
PHETILEITEIEA,

BIADBECMHI N NWE E A X TV RE T TS LDOETER T SE L0, MEEX A 2 — Iz R L
¥9, E5005aS. fISH SystemExit TRIFIUE, AX v 7D ML —2ANy 721 LET,

BIAE, 75724 VAR R Lo TSN E T, except HilZA VARV AD I 72 e OWTEIRINE
T ZNEFA VAR AD T R, FD IEREEEISR 2SR LET, ZOA VARV RAEFIAYFIIZE-
TSN, FINEZEICE T2 BINERE R P TEET,

AR

B D R v —Di, Python API {LAICIZEZNTVERA, XvE—YDARFIEX. H3 Python D N—
JavEeRON=Y a VORTEER LICEBRINZARENEDLHED T, A2 DA VR T) X TH
Eg 2 Xkoka—FRiE, fIAXy - DANBIKEZIBIXRETIED D THA,

try AZDOWTIX, try X fi, raise XITDWTIE raise X Hid SR LTLZE W,

1D
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H25 12D module 1IZH% Python A— K0 oMOEI 2 —L% A VR—F $5282T, Z2H2aT—FA
TI7RATESL XD DFT, import XA Y R— MEMEZEINTHRD —MIIRAETT. 2O ME—Dr
ETIEH D FHA, importlib.import_module () ®RFHAIAAD __import__ () WV o B ZH->TH, £~
A= MEEEZEDO TN TEET,

import XX 2 DD EEHFE L TIToTWVWET; HAAFMDES 2 —LZHL, ZOMBHRET o —h L 20—
TOHFNCHME L 5, import XOMRNIE, FYIR53T __import__ (O BAZMFUHT I & LTESH
ENTVWET, __import__ () DR DEIZ import XD AHTHBUH D EITTHEONF §, HATHREULIE D B

REANE import XESRL TL7Z2& W,

__import__() ZEHENULHT L EY 2 —LOMKRDABTOI. BOoholBE. Y 2 — VOIERLEHTT
bHhEd, By Fr—TDAf K- F% (sys.modules 2ZL) HALF ¥ v 2 DEHLREDRIEHIZEE 2
PH LILEBAD, import XDAPAFIKBUEZITVE T,

import XFETEIN S L 22, HEEOHAAALBE __import__ () AMINE T, A Y R—- b X7 LEMN
O3 Z DD (importlib.import_module() BAD X 572) XA =X L%, __import__() DML EAN
ARZALTHEDA Y R=1b - v r T4 ZRAZFEL TV EA[EEEDSD D 5

ED2—APPIDTA Y R—bENS L ZF, Python ZZDEY 2 —LERKL, Affo7GE, Y2 -4
T2 MR L, I L 3 , ZOARDEY 2 — DB RAMAD B 125 o 72355, ModuleNotFoundError
HPEHXNE T, Python 1IZiE, £ Y R— MEELETINL L 2P HEY 2 =V ERRT 24 7R HRIE S
FEINTVET, TS5, ChDEOEI TR I NI AR 7 v 72 lio T BIELZDHERLAD T
ERE3 N

N=Yar 33 TEHE: A VR=- 27242 PEP 302 O 2 7 2 —XDRERFEEATHINE L. D
FRHEEA 2 A VR — M EMIED D F A - £ VR — FMEH2KIE sys.meta_path ZiE L TAINATVWET,
MZ T, 34T 4 TOHAZEBAR Y 7 =YDV KR— MIFEEIhTHET (PEP 420 25)

*1 types.ModuleType #ZEL TL 72X\,
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5.1 importlib

importlib EY 2 —/UEA Y AR— MEHBE RO D T2 7-DDMEMLR API Z#EM#E L £3, flZ1X importlib.
import_module() . £ ¥KR— MEWEFEITT22DDMARAD __import__ () &h b I THEaN
%5 API 243t L5, K DFEFMARZ 21T importlib A 75 VD RFa XY P EBLTLZE W,

52 N\wir—<

Python IZIZEY a—nA 7Y =7 v OfEEIZ 1 BEL» L, Python, C. ZhlADbDDrnTHREIN
TWADIZERZL, TRTOEI 2a— I ZOREICKR D £5, Y 2 — VO EBNT. ARiFEEZ R4S
372912, Python Il N7 —2 2 WHBEEDRH D £55

RO T =R T 7 AN AT LEDT A LI MY, EDa2a—NETA4L 7 MIIZHBET7ANEEZDBIEENTE
FTH, RNy T —IREI2a—VE T 7 ANVT AT LADLEFNZREIIR VDT, ZOHREEERE D 122
BoTEWITERA, ZOXEDHMNDZDIZ, T4L 7 Y7740 WS ERREREFES 2 it LT,
T77ANTATLADT 4 L7 PO KIS, Ny r—JIFMEEEEZHR L., BEOEY 2 —L23 TR, 7
RoFr—V%BLILbHH T,

FTRTORY T —JFET2— LTI, TRTDEIS 2a—ADBRvFr—J IR EWI EZNIEDTEL
DOMWEETT, dbLLRMMOSVWEEZT 2, v r—VRBER28HREEOEY 2 —LTHBIEEAET, FF
12, __path__ BUHERROTEDEY 2 — L@ v Fr—Yr R 3h 5,

FTRTOEY 2 —VIHAFTZRH 5, Python OEEY 7 RADSFEEFRRIC, 7%y &7 —2 ODERNIH
=%y Ry b BETRYIGNFE T, Lo T, enail EWHHZRID Ry r—I%, ZNNET email .mime
CWIOLHIOY TRy r—I, EHICFNICEENS email .mime.text EEDKARDES 2 — L B2EZ R L
WTEET,

5.2.1 BEONYT—2

Python Tl&, BED/NYIT—2 & HRIZENYT—2 O 2 HEO Ry F —IPERINTVET, @HED
o — 1% Python 3.2 DIHEID SFET 2Ry =2 TF, MBWREED (Y =13 __init__.py
T7ANEELT AL MY LTEEINET, BEORy 7T —I P4 VY R— b0/ & 2D __init__.py
7 7 A VDBEEANCEITEIN, ZRATERLTWEA T I =7 b0y =IO HRITZEMICH 2 BANCHE XL E
Jo __init__.py 77 ANE MOEY 2 —NI2EIT S Python a— REFALCDDEELI N TE, £V a—
AL VKR— b ENTz L ZIZ Python FEY 2 — LB EBIMLAD LET,

BIZE LR X587 7 AN RT LBEIZ. 3 2OV 78y r =V % FO LD parent Sy 7 —I % EFH
LET:

parent/
__init__.py
(KDR=D12HiL)
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(FIDR=I 5 DfEE)

one/
__init__.py

two/
__init__.py

three/
__init__.py

parent.one %A 7 R— b5 % L BEEAUIC parent/__init__.py ¥ parent/one/__init__.py BFETSN X
3, EDRIT parent.two b L { iF parent.three &4 5KR— 3§ 2 ¥, ZhZH parent/two/__init__.py
X° parent/three/__init__.py BETEINF T,

5.2.2 ZEMIZEANY T—2

HEIZER Ry =Dk A e R—2 3y 2FEEDZDIDOT, TRENDR—=Y a Y EZF TR r—=I % F Sy
F=IVRBLET, K=Y a Y377 AV AT LOHADGICHZZbdDDET, K= a &, zip
T3 ANDHRRIy T —7 L, FRLHND A KR — FRIZ Python BT Y ZHhOETRO22 2 v H
DET, BRTEREARY r—JE T 7 ANV AT LEDF TV 27 MTHIET 222 dH2L, Z5TRVWIL DD
DET; TNOREBOERDILNMIBEEY 2 -1 T,

ZEIZER Sy =2, __path__ BHIICEED VY X MEIffuERA. 200 DIHED iterable 2% ffi - T
WT, K= a YOy r =T DR (B LR LN Sy =2 DD sys.path) HED-1HE. Z0D
Ry r —ITDRDA ¥ A— FDBRIZ, FICH TRy r—I K-> a v ERRLET,

HRTZEM Sy 77— DI2iE parent/__init__.py 77 A VWEH D EVA, ZREZ A, BREZE—-—Yarpy
ZNZNRET 2ED parent 74 L7 UL VR — MRROBICHAOP2Z2dHDFET, L7izdoT
parent/one |IYHIZ parent/two DEEDICH B LIIRD EHA, ZDHE. 2Oy r—=I Y T8y 7 —
PDIB 1 DOHA YR—- 1INzt &, Python l3H LD parent /8y 7 —I DD DHLHTZEM <y F—I %
TERL £5

ZRIZEMR Y 7 — P DHRIZDOWTIE PEP 420 3SR L TL X0,

5.3 &%

MR EZMHD 5725121%, Python 34 Y RK—FEZNBZEVa—L (LGN r—ITITH, T I TOHM
DHMIZBVW TR I I WVWREVWTY) O T2 HzbEE LET, ZOHAFNE. import XOREL 25185
importlib.import_module() B LU __import__() BID NI X =B oNET,

ZDEHENIA VR — MEROMA R 7 = — X Tffibh, 2B R foo.bar.baz DL DR F vy b TRYISN T
Y TEY 2= NADRRIZ572D LET, ZOHE. Python I 3H&#INC foo &, RIZ foo.bar . Z# L THIRIZ foo.
bar.baz A4 Y AKRK—+r L XS LET, FHDOWIThrD A ¥ R— MIEKL2EEIX ModuleNotFoundError
DPIEHENET,
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5.3.1 EYa—-Il¥xvyva

4 VR — MRBRTHERAINCHR 2 5771F sys.modules TT, TDVy Y 7E FHDRZ2EL, ZHETIIA
VAR=PFEINEITRTOEY 2—LDF v v 22 L % T, ZRDT foo.bar.baz 24 ¥ K— MEADGE.
sys.modules ¥ foo . foo.bar . foo.bar.baz DLV M) —%2EZAE T, TNETNDOF—IXZDfEEL LTHE
THEY2a—NFATY 27 b ERBET,

A4 Y R=FTIFEY 2 —L£IE sys.modules 2SI N, FELLGEEK, HICT2EIA VR—-FENENE
EV2—NTHY, TOMBIFETLET, LD LIMED None 72 7235E. ModuleNotFoundError HikH X%
Fo BV a—NEBRMND SR - 55X, Python 3EY 2 —LVORBREHITE T,

sys.modules 3 FH ZIAAABET T, F—DHIFRIEIMNIET 2EY 2 — L ZHEL LV (IOEY 2 -0 ZDE
Ta—NADBREeRoTW0D) b LAEEAN, HESNLET2—NDF vy adShizy ) — 2R
2L, ZNDBRICA YR = &N/ & Python KZDEI 2 — L ERDTHMRIBFZ Ik EIT, ¥—%
None IZXEHT 2 Z 8 b TEEITH, RICZDEY 2 —Lh A ¥V R— bEN3 L ZIZ ModuleNotFoundError ¥
RoTLEWVWET,

TR ZETa— VATV 27 PADOBRBRERELTBVT, sys.modules IZF ¥ v a SNz b)) — %R
WL, ZOIEELLEEY 22—V ZHA Y R—bLAEELTH, 220DEY2— VA TP 27 PEFALTIE BV Z
PIHEELTL XV, ZALIENEBINC, importlib.reload() X AL Va2 —A4 7Y =7 FEFEFAHAL,
EV 20— FEHETT LI THICEY 2 —VONEEZEYELT 2720 T,

532 I —cO—4—

sys.modules WIEEEINTZEY 2 =B ROD 5D o 725EIE, Python DA Y R— 7w b aLiEsx i,
EVa2a—AEROPIBR—-RLET, ZO7u barid 2 oSN R TV b, TrAVE— 2 O—4— »
BRDET, 774V X—DHEIE, Ao TV IMEZlo TIHESNLEY 2 —LERDOTF 6N 508 5 0¥
WidzZr2Td, MDAV R—Tz—REFEELTVELF TV MNE A VR—2— 2MHENET - 4 VK-
R=FEREINIZEY 2—ADPR—RTER 0o/ E, BHEHEZRLET,

Python QT 74V bDT7 74 VX = 4 YRR =PV OhHDET, 1 DOHDODDZMAAAEY 2 —b
DROFIFGEH>TOVT, 2 2HO S DB S NZEY 2 —b FRIE: freeze Y — LTI NZEY 2 -1 D
Zr, IurlIIVIFAQ D Y5 L5 Python A7V M RBRARY K7L FUEBENETN? ] D
HHZZR) OROI A EH->TVwET, 3 2HOBDWE A VR—FNZ 2OEI 2 -2 LET, 1 VHR—
FNZWET 7 AN AT DAL zip 7 7 A VOMEZRTVAPMTT, ZOYRXME, URL TRETZ%3
DDEI7s, MEZRTIEDTEZEEDY Y —RAOMRICETINRT S 2D TEET,

A VR — MEMIBIGRATREZR DT, €Y 2 — A RROHA L 20— T 2R T 57DIH LT 74 ¥ X —%ft
UMZ25ZenTEFT,

77 A Y E—FERITETEY 2120 —FLERA, HESNLEEY 2 —AMROPoGE 774 VX -1
module spec (B 2 —NEER), TROBEI 2 —1DA ¥ KR— MEHEOEHRE D T LIZBDEERLF T,
EYa—10u— RIS Y R— MR ZERAL £ 3,

92 BSEAVR—FRATL



The Python Language Reference, 'J 1) —2X 3.13.0rc2

RDOETIE, 4 VR — MEEEZILRT 27-200H LWV I 74 VA —n—X—DIER B2 ED. 774 V& —
ru—X—D7Fa FaMZOWVWTEDE L EHLET,

N—Y g 3.4 TEHE: Python DLRETD A=Y a YT, 774 VX —FEHE O—4— ZIRLTWE LER,
BFfEZe—&X—% 80 Va2 IHEE2RLE T, n—&X -4 Y R— b EE#EbRTOE 525, HER
hE L7,

533 1VR—+Tvo

4 ¥ R— MERRIRRATREZ & 5 ICHREI SN T0E T ZOE L RA2MHMAET AV R—bTvo T, £ VK-
N7y 22D ET: XETYT L AVR—FNRTYYI TT,

AR T v 7134 Y KR— MLUEDOERES]. sys.modules ¥ v v ¥ a2 DMBUHND A ¥V F— ML L DRI IH X R
F¥, ZHTED, sys.path OUHHSPHEIN/ZEY 2 —ARPHARAADEY 2 —VTEZd, AXT7v 7 TE
FEFTDIILDTEFT, XX 7y 73T THHT 5 X512, sys.meta_path IZHLWI 74 VX —F TP =
7 MBS 52 TEREINE T,

A4 Y R—= bR 7 v 7, sys.path (b L < X package.__path__) OUHO—F L LT, MiET 2 RAEE%
OS5 & ZHTHIHENET, 4 Y R— %R Ty 7R THEHRT 2 X512, HILWIFCHLATRES 79 =
27 M % sys.path_hooks IZENT 2 Z & THERINF T,

5.3.4 XHZNZX

When the named module is not found in sys.modules, Python next searches sys.meta_path, which contains
a list of meta path finder objects. These finders are queried in order to see if they know how to handle
the named module. Meta path finders must implement a method called find_spec() which takes three
arguments: a name, an import path, and (optionally) a target module. The meta path finder can use any

strategy it wants to determine whether it can handle the named module or not.

meta path finder DHEE X NZEY 2 =L DIPWHFZH > TV EHEIE. 774 v Xidspec A7 =7 b &IRL
¥, HESNLEY 2 -V Z2WRAIRVEHEIE None IR L %9, sys.meta_path IZ0F 3 2 LEAHT spec K
TV R PORBIZEFEL TL % - 72581, ModuleNotFoundError ZiEH L %3, ZDOfDEH X HI5Z
ZOEEMCH LITIERHEN, 4 VR — MUBZEEKTIEET,

The find_spec() method of meta path finders is called with two or three arguments. The first is the
fully qualified name of the module being imported, for example foo.bar.baz. The second argument is the
path entries to use for the module search. For top-level modules, the second argument is None, but for
submodules or subpackages, the second argument is the value of the parent package’s __path__ attribute.
If the appropriate __path__ attribute cannot be accessed, a ModuleNotFoundError is raised. The third
argument is an existing module object that will be the target of loading later. The import system passes in

a target module only during reload.

5.3. % 3
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AZANRE, 1 EDA YR—FERTEBEEEZINSAERDH D EF, FIZIE BEFRITZIEY 2 —Adh
HELFr v aZNTVWARWVWE LY ZiT foo.bar.baz 24 Y R—+ T3, RINIBERARARZ -T2 4>
K — (mpf) 12X LT mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ R— MUEETVE
9, foo A ¥ R— b EIN/2IC, mpf.find_spec("foo.bar", foo.__path__, None) RM-UH L TV 2
B HD X ZASRZDFEEMTOI, foo.bar B34 VK- FXNET, foo.bar DA Y R— METITbILL, Bk
DEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUH L TVWEE T,

HEARNRA 774 VR =EIm MDA VR=PDETR—PLTOET, ZTNH5DA VY KR—&Z—1F, 2 O0HD
51802 None IO b DDEX - &, HIZ None ZIRL ¥,

Python @77 # )L @ sys.meta_path I 3 DDA T 7 4 VX —%FFoTVET, HAAAEY 2 —1DA
UER—PDHERHoTWEHD, HIEINZED 2—LDA Y R—FDHEEZH>TNBE D, o ViK—F/NZ
MHEDEY 2—=LDA VR—=bDFHEZHOTVWEDHD (DFD NAR=Z « T7A V=) B3HHET,

N—=Ya Yy 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— a ¥ 3.10 TEH: Use of find_module() by the import system now raises ImportWarning.

N— 3 3.12 TEH: find_module() has been removed. Use find_spec() instead.

54 O—F

BV 2B ROD 5 GE A VR MR EY 2 — LB - F T ARICZER (BXUOZFRICEEN S
H—&—) Z2fVET, T 4 Y R—Pror—FHRITEZ 2 Z e DELTT:

module = None

if spec.loader is not None and hasattr(spec.loader, 'create_module'):
# It is assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module(spec)

if module is Nomne:
module = ModuleType (spec.name)

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

if spec.loader is Nome:
# 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:
(RDR=D12Hi L)
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sys.modules [spec.name] = module
try:
spec.loader.exec_module(module)
except BaseException:
try:
del sys.modules[spec.name]
except KeyError:
pass
raise

return sys.modules[spec.name]

LIFOFMCER L TL 2 &0

e sys.modules DHIZEZ HNLHAFZFOMBEDOEY 2 -4 7V =7 b 23H 5725, import FBEICZ
NZRELTWBTL & 5,

o EVa—I LI, B—X—EY2—)La— FEFETT SH1IC sys.modules ITHFELTVWE T, EVa—L
a— R (BN EIIEERC) BoEEZA Y R— T 2AREEN D 2 DT, ZAUIEETT,; €Y a—
V% sys.modules IZBAIT 25 Z & T, REDFr — XA TIXEROFHIFN, 2L TRED T — X TIIEEE D
o— k23, #idoThiikEhE T,

o O— FUHIZEBML7GE, ZORKLIZEY 2 —0E - ZL T, ZOEY 2 — L7721 H - sys.modules
POWMD RPN E T, sys.modules ¥+ v ¥ 2 BICEENTVWAIRNTOEY 2 —Lk, BEEAE LT
O— RN LT RTOEY 22—, HiIZF v v P21 EhES, IV a— FIHRIgT, v
0— ROEAEIXRMLZEY 2 —1D sys.modules ITHEINE T,

o BODEIVI Y TENINZIIIZ, EVa—ADMELNTHLLETINS FTORICA ¥ KR— MR
AVAR-IMEEDOEY 2 —VEREZRELE S (LEHEL 2 — FAID ”_init_module_attrs”),

o EYVa—NFETIZEY 2 —LVOKATZEMIHERSN L 0 — FOERERBE-M T, E T3 —X—IZ%2ICE
FEh, B—X—R@BR2YDXSTHETLINZIET LI LITKD £T,

o O— FOMIZIERENT exec_module() ICESNZET 2 —UE £ Y R—TFOKDDITKENLHDL
BRZZPH LNFEA,

N—=Pary 34 TEHE: A VK- RT 230 - X —OEMNLEEZFI SRS E Lz, TH5IELHTE
importlib.abc.Loader.load_module() XY v RIZX-> THEITINE LTz,

*2 importlib OFHEIF, RO EZEEES 2 2 IGHTITVWET, 20RbDIZ, YV 2— A4 %EHHRT sys.modules H5EY 2 — A
TV MRBET, 2535 I L OMIENRMRE. 4 Y R—FENEY 12— sys.modules CWHHTHSZEZNZ 22
3 2 £ S W WEECS

3

54. O—F 95



The Python Language Reference, 'J 1) —2X 3.13.0rc2

5.4.1 O—4—

EYa—rn—X—ik B—FOEELBETH I T 2 —VFITHRERTRME L E T, 1 08— M. =71
9 FTBEY2a—NATI 2T PEE—DF# 2 LT importlib.abc.Loader.exec_module() XYV v K%
MO L %37, importlib.abc.Loader.exec_module() 20 5iRINEEDMEIFEHRINE T,

H— & —Z L RO L TWR IR $H A

o EV 2D (HARAAEY 2 —LRERNCHAA TN DIGRE Y 2 — T3 < T) Python €3 a—L
Rolla, =X —I3EY 2 -0 70— ULAHTZER/ (module. __dict__) T, EYa—1DIA— K%
FATITRETT,

e exec_module() O LHIZ ImportError AN OHIABEH XN, BIESNTER2 LTH, TV 2 —
AEa— R TERVEEE InportError ZEHTARETE,

ZLDEA, 774X -0 —X—EEALA TV 7 P THOVWERA; 2O L5 RGEETIE find_spec() X
Vo FIFHIC self (R A7V =27 VEH) ZIRIIZU T,

EY2—lB—&X—l%, create_module() XV v REFEETZZTR—-FHRZED 2 —LF TP =7 b EIEK
THIERBINTEET, TOXYy FE EY 2 —MRRZSIBICH - T, = FHIZESHILWEY 2 — A
T2 bEBRELET, create_module() ZET 2 — ATV 27 MBEWERRETAVEEIDHD FEA, L
DAYy FH None ZiB37456, 4 Y H— MEBEIHLWEY 2 - L ZBHTIERLE T,

Added in version 3.4: @ —&X —® create_module() XYV v K,

N— g 3.4 TEH: load module() XV v FlF exec_module() IZX o TEEZ SN, £ v KR— MMEWD
0— FOTRTOEMW U E 5221 F LT,

MEOon—X—r DHEHEMED -, LB —X—IT load_module() XYV v RREEL, Do —X—H
exec_module() ZHEL TLARITIUR 4 ¥ K— MEEIZE —X—D load_module() XYV v FEFEVWET, L
A L. load_module() % deprecated TH D, B—X—13fH DT exec_module() ZHEFTNETT,

load_module() XY v FiZ, Y a— A 2ETT 2 L IMATLEELTHFEINZTRTOERR 20— FHEEE
PREELBZTNIZD FHA, ACHMSEHAINES, UNEMOHEL TS

e sys.modules IC5 X OLNZH/FDEY 2 —ABFHELTVWEIHE, B —X—EXZ0RFOEY 2 —L%
FORFUTVITER A, (£5 LRWVWE importlib.reload() FIEL K EHRWVWTL x5, ) fEEZH
7o ®Y 2 — ) sys.modules ICFELARWVWEGE, B—X—@3HLVWEY 2 —NLF 7P =7 F2IERL,
sys.modules IZEM LR ITAUIWIT FE A,

o EROMFE7ZIGEBE O — F 2k 572012, B—X—=PEY 2 — L a— FEFTTIHNEY 2 —
M sys.modules ZFA(E LR ITAUITR D FH A (must).

o — FLHIZKRKL 72355, v —& —1F sys.modules (B LTS 2 —LERD BAZITIUIWIT EH
AR ZRUIR— FIZKBMLAEEY 2 -0 DH 2, ZDEY 2 —AHha—X—HHIHRINICe — FEh
BB, BRELRFNIRD 2 A,
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N—=a v 3.5 TEH: exec_module() WEFEXINTWVWT create_module() BEXEINTWVWRWVWEA.
DeprecationWarning DA XN 5 K52 D F L7,

N—=T a3 3.6 TEH: exec_module() WEFEINTWVWT create_module() BEE XN TWVWRWVWEA.
ImportError 2 EH EN 2 X5 D F L .

N—Y a3 3.10 TEH: load_module() ZffH 3 % & ImportWarning MFEEL 5,

542 ¥J7EDa—I

PTETD 22— FFT2DICEDLSBA A= L (BIZIE, importlib API. import %7z(d import-from
AT —=hXY b, FRIEFENL ML VBEBO __import__) BMELNLBZBETH. N VT4 Y FE VY TEY 2 -0
AT VY 2 - VOAEBMCEEL T, flRAE L%y 7 —Y spam 8% 7EY 2 —)L foo %
Fio TWiHA. spam.foo &4 ¥ AR— b+ L7#&IE spam I3MEDY 7Y 2 — MK S N2 JE@M foo Z2HH %
o UTFOTF4 L7 PUMEER o TWwWd e LEL x5

spam/
__init__.py
foo.py

Z LT spam/__init__.py U TFD XS RoTVWEELET:

[from .foo import Foo

CDrE, LIFEFETTHILICED spam BV 2 — L DHIZ foo & Foo ICHBXN=LRIDNEINE T

>>> import spam

>>> spam.foo

<module 'spam.foo' from '/tmp/imports/spam/foo.py'>
>>> spam.Foo

<class 'spam.foo.Foo'>

Python OENBEH LUALZLRIREL -5 3T 28 ZRIEEZLD LAFEAN, ZHUIEEA VR—- PR T 4
DERNBEEIET T, FERRLRITINUIRLZRVDIE (DA ¥ H— F DK% ET) sys.modules['spam']
¢ sys.modules['spam.foo']l MEET 256, BEDHIED foo BIEL LTHEELRITNERLZRVE VS
ZeTd,
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5.4.3 EYa— )Ltk

4 VR— MEBE. 4 Y R—bOR (Frice— RO 12, HADEY 2 —MIZOVWTOX FXFRERERVE
T, BHROIFLAZEITRTOEI 2 — L THE TS, TV 22— {IHOBEMNIZ. 204 v R— MEEDOFREZ £
Ja—NVDHENTH T BT,

A VER=POBRICEY 2 —UIEFES 2213, A VR— P RT3V R =3 M, HIZIEEY 2 — N 1ERE%E
2774 Y R— Zh%F 7350 —X—OBTIREBLIEX T2 Z e 2AREICLE T, ROEELRDIE, 2
UKo TA VR— MEMED O — FOERNBEREZFEITTEL LSRRI WVWS 2T, ZATHLT, E
Va— R L TR —XRFDOELEHoTWE L,

EY a2 M BV 2-AF T2 D __spec__ B LTREINE T, Y 2 — U IRROANEDE
HIZ DWW Tl ModuleSpec 2BHRL TL X0,

Added in version 3.4.

544 A VR—FEEDED a2 —-ILEM

4 Y R— MEHIZE— PO, €Y 2 — L OHBITHEDSVT, B =X —HWEY 2 —AMRETT ZEITLTOEEZ
HEAAZET,

It is strongly recommended that you rely on __spec__ and its attributes instead of any of the other

individual attributes listed below.

__name__

__name__ JBMIZEY 2 — LV OESBHIGIGHREINRFNIRD TRA, ZOHRFTEFHLTAL Y R—1
SRAFATEY 2 — V2 —BEIZH#HILET,

__loader__

__loader__ BMXEY 2 —lu— FRIZA Y KR— MEEAFER Lz —X—F 7Y 27 MEREINR
IR b EHA. ZORBMIHFEEINEHOSDTIT N, uo—X—[EHDOBIEED7=DICH WS Z
HkES, flzide—X—FED7T—XOEIETT,

It is strongly recommended that you rely on __spec__ instead of this attribute.

N—Y 3 ¥ 3.12 TEHE: 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__

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.
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ZDEMIE PEP 366 TEREINTWVWE X2, XA VEY 2a—A050RNLMENA >V R— b EEHE
T 3572512,  _name_ ORbOIHHINZE T,

It is strongly recommended that you rely on __spec__ instead of this attribute.

N—=Ya ¥ 3.6 TEHE: __package__ DfHD __spec__.parent LFIUEEZROZ L 2ERIND LI
BhE L7,

N—Y a ¥ 3.10 TEH¥: ImportWarning is raised if import falls back to __package__ instead of

parent.

N— a v 3.12 TZH: Raise DeprecationWarning instead of ImportWarning when falling back to

__package__.

__Spec__

__spec__ BHREEY 22— v — FRRIHEHINZEY 2 =L ARy ZIZHRESINRITINERD T8 A,
__spec__ RHEUNCHRET S A1 A=) REHRICHHLINZED 2—)L KHFRRICEAZINE
T, BIAME __main__ T, __spec__ T HRICK>TIE None IZRESINE T,

When __spec__.parent is not set, __package__ is used as a fallback.
Added in version 3.4.

N—T a3 3.6 TEHE: __package__ DERINTVARWVWE XIZ __spec__.parent 237 + —L Ny 7 ¥
LTfEbND LS5k ELT,

__path__
EBY 2 —AH (BEDEREARER) v r—Y08A EYa—AF 7Y 27 D __path__ BHEER
RESNDZRVENRDD T, HIEA TL— FARETRITUIR D THAD, __path__ KEERPRVEGE
BZETHHONET A, __path__ BDETHVES, 41 71— MRIXFHEERLZTNE D FH2 A,
__path__ DE~>¥F 4 7 ZADFMIZ Fic @@D TY,

Ry r—ITHRWEY 2—UE __path__ BEZH> T3V IT EEA,

__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).

_ _cached__ BlEda—Foary st LrE&hjon—yaryornd (Blzx
. N PV RANEINTT 7 A0L) ADARRACHETEET, COBEBMERETIICHIoTT7 74V

L __file HBRETIRH,
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DEETZHEEIDHD FHA; SRF, BIZar I LSRN 7 7 A AVDBEET 200 LUKV ZRL
TW37213 T3 (PEP 3147 28),

__file PRESZINTVWARWVWE ZIZ®H _ cached WBRETELZILZIWKHEERLTLIEEY, 2L, 20
F YA E IR D ERINTT, FMINCIE, m—X—tiX (__file__ & __cached__ OHRKRTH %) 7 7
AVR=DRMETE2EY 2 - REEFIHT 25D TT, LAdoT, dLlE—X—»2N*yr v a2 ENE
Ja—pbua— RT3 —HTI7 74l hbldu—RFLiniks, ZOZRINKYF VU HEHEYITL & 5,

It is strongly recommended that you rely on __spec__ instead of __cached__.

5.4.5 module.____path__

EFELD, BV 2—Z __path__ BMELHIUL, FOEI 2 -3y r—IRkDET,

Ry r—I® __path__ JBHEIX, 2OV T r—I D4 Y R— b ET, 4 R— MEHORNEETIX,
ZHU sys.path IFLALHC XS ITHKEELE T, 2D, A VAR— M RZEY 2 -V ZHITHHDOV A+ %
RELET, UL, —MINC __path__ & sys.path & D dHlFIPENTT,

__path__ IZXXFFID iterable TRIFIUINT ERAD, ETHHEOER A, sys.path EF UHAID Ry Fr—
@ __path__ WCHHEHAIN, v r—I0D __path__ #EETS L X (R TMIT %) sys.path_hooks 2%
Bl AN ET,

Ry r—=I@ __init__.py 774 NE, Ry 75— __path__ BUEEZHRED LLZEETI b, Z
nh PEP 420 DRTOHRIZER Sy & — Y QB2 RIETTIET L7z, PEP 420 OFIRUT XD, B IXRHAETRE
Moty =%, __path__ ZBET 23— FZ2W 28T __init__.py 7 7 A VRT3 HENRIBRDEL
Jop A4 VR — MERIE, BRIy =D L BEIICEY) R __path__ 2ty FLE T,

5.4.6 EZa2—JLD repr

F7FNFTIE, TRTOEY 2 —VFHAHITERER repr 2o TWET, 2L IHE. ChAETRHPELEZE
HOBREABIHKELTED, EV 2 — ML o TEY 22— A7V 22 bD repr & & b BIRINICHIET 2
ZEMTEET,

b LEY 2 =Dk (__spec__) ZFo TR, 4 Y R— MEMHIZZZD S repr ZHERL LS LET,
LZNDERET 20, FREMAEDPFELRFIE, 4 Y R= b AT LIEEY 2 -V TAFURELRD 50 515
BESTT 740 D repr ZHEEL ¥ 3, ZHUd module. __name__, module._ _file__, module.__loader__
Z (BDRVWERICOWTIZT 7 40 MEZ o THIWVWRDS) repr NDANTE LTHEBS LEAAE T,

b TV 2 IEMER AT

o EVa—U __spec__ BHEZRF o TWIUR, ERRICEEN 2 TEWD repr ZAEKT 272D IfEbIE T,
"name”, "loader”, "origin”, "has_location” EBHNSRI N E I,

o« EVa2—UWZ __file__ BUDSDZLEIE. TP 2— LD repr D LTEDLNAE T,
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o EYa2—UZ __file__ 1372WAH __loader__ H3HH. ZDIEHD None TIFRWIHEIZ., B —X—D repr
MEY 2—1D repr D—Hfe LTHELNET,

o FOTRHRITNZ, BICEY 2—ID __name__ % repr DFTHEWVWE T,

N—Y a ¥ 3.12 TEH: 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.

5.4.7 *vvadnfz-/N4 - ROEML

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.

N—Y a ¥ 3.7 THEHE: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

55 NAR—R + TpA & —

LTz @D . Python IIEWLK DD F T AL EDRARRR « 774 B =MiiboTVWET, ZDI5HD 1
D NAN—Z « T 74 >4 — (PathFinder) I, WNAIZY U DVRAMTHB 1 VHR— RN 2R
LET, ZNERDNRAZY ML, Y 2 -V ERTEMERLTOET,

PNRANR=A + 774 Y E—BIREAPDA Y R= P HEEH > TOW2HDI TR EFRA, Z2ORODIZ, LD
NRAZY MY EEBEL, FNFNFEDEED XD N EH > TVWBERAZY VY « 7 7 4 X —%2EEfT
%9,

FIANLEDRAZY MY « T34 VR, F7 AN AT LEDED 2 —NEHOI DD TRTDEY Y
TAZABRRERELTVET, Z0UE Python Y—Ra—F (.py 7 74 ) . Python X4 ha—F (.pyc 77
AN, HESA4T750 (BlZIE .so 77 40) REDFR 7 7 ANVEA TR LE T, EES LTS5V 0
zipimport EY 2 —LIZ X o THR—-FEINBZHEEF. TIANV DALY MY - 774 Rk (HHEFA4
TI7VPHND) TRTDTZ 7 ANKA TD zip 77 A 5D — FHIOVET,
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NRALY MYVET 7 ANV AT A EDBFIICBEEINZXEIEIH D FHA, URL RF—EXR—ZAF7 T YRZFDMH
X TIRETE 2 GMESRT2 2L bAJEETT,

RAR=R + 774 VY R=I2F 7y 7R 7B barzBMT 3 2P TE, ZHUTL > TRER[EER SRV MY
DEFHZHIIRL. WARXIARXTHIEeNTEXRT, BRI vy bv—2 FED URL Z XAy Y e LTH
K= LEWVEE, web FOET 2 — LB HBOF 37012 HITP ORDIFWEZHEE L7y 72EL e T
XET, 2O (MUHLATREA 7Y 27 b THB) 7y 27k, FTHHIT 2o rarzyR—-1+52 NAIVE
) e T4 — % BRLET, ZOTH b web 25HEY 2 — O —X—%2HIET2DIfEONE T,

ZLEOEE: ZOMitHIOHOMAT 7748 — LV BEN, AZNR - Ty7A 24— 2 NAITV R -
T7AVEA— LW HBTKAIEINTHELATVES, Zhd 2FEO 7 7 4 Y X—3IEFIUTE Y., B
grartzydR—rt L, A YR—-MUBETRU LS ITEELESTD. BIICRR> TV 3D020MIFDTEL DI
HETT, FlC. XZAR - 774 VX =134 ¥ R— MUEOBEE, sys.meta_path OFEEDE S & ZICHIfE
L%,

ZREFHIANC, RRZY DY - T 7 A X —RBHIBERTNRAR-R « 77 4 X —DFRIEGHHTH D, HIK
sys.meta_path D2HRANR—=R + 7 7 4 Y X=DWD BR2rNT5GE. RAZY MY« 774 VX —DREIIM S
FITEINROTL x 9,

55.1 XAV kY - T7AL 24—

INANR—=Z « TypA VA — 2, XXFH NZATY b THREZ NGO Python €Y 2 —/L% Python /S v
F—IUFEOF. e —FI3EBERDHDET, BEALDRALY MVIET7 7 ALY AT A EDBHIEIEEL TV
I, ZZICHIBENZHEETH D FHA,

RARNRR + T7 A YR =2 LT, NAR—=Z « T7AE— IZIFHNCHED L7z find_spec() 71 b a L p35EEE
ENTVETH, THRIMAT AYR—ENZA DBETa—LERDF, 0—RT2HEEZIRAZRTAL TS
DIHZ 27y 7L TV ET,

INAR—Z « T74 2% — I sys.path . sys.path_hooks . sys.path_importer_cache &\5 3 DDZEH
ZHEVET, TRy r—I A TP MO __path__ BEBHVET, ZhoickoT, 4 ¥ FR— MUz
AARTARXT BTEPREENE 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.

NAR=Z « T7AE—=1F RENZ + T7A2HZ— 1RDT, 4 2KR— MEHIX, AITHH L7 SAR=Z -
774X —0 find_spec() XYV v FEMUIHT T AV R—FNZ OBREBRZHED T, path 515H
find_spec() ICEI N7z T, ZHEREET 3 AFFNDOY X b+ - HAINIZIZZ DRy F = OHTA
A—=PLTWE Ay r—YD __path__ BHICRKRD 3, path 518D None o785 E. ThidkEMNDAL >~
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R—P+TH5Z%ERLTWT, sys.path 2MHHILE 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 235 v v & 2 OHIZHED 5 7235E . path based finder & sys.path_hooks OHHOFEH LAIEES 7
JxZ b EETUDET, ZOVRMDENEND path entry 7w T k. MET 2 path entry WS 5[81 D
ZELTHECHENE T, 2O LATEEL 7Y = 27 M path entry 20X % path entry finder %3R3 D,
ImportError %35 U ¥ 3§, ImportError (k. 7 v 725 path entry D7z D path entry finder BRI
& 2 % 72912 path based finder 2MFWVWE T, ZOHBIMIWIEX T, import path %3l - TV LB FET
LNET, 7y 7358 LTXFINEREIAAL MNIA TS b RHIRELET; N MIA TV by
A—F 4 Y F T v 7IHEIRTNT (FIRE. 774NV AT LDy a—F 4 7D UTF-8 2tz ey
TY) . 7y 7258k 73— RTER» 725513 InportError #EHTNETT,

sys.path_hooks ZMZ A NZATZV R « T 7 A VA — 2SRRI T o 5E. NAR=Z - 774
VX —® find_spec() XY v FiX. sys.path_importer_cache IZ (ZDSAZY MVIINFTET7 74 VX —
DEELRNZ L EZRT/DIZ) None ZIRTFEL, XFNR - T7AVE— FEY 2 —ADHO0L Ko/ k
ZALR 5 7-0IT None iR L E3,

sys.path_hooks LD NZAIYFUT vy HMUHULATGEL 7Y =27 FORDEOWT AL NZATV R -
T7AVE— THo1= 5E. BTHTL 3EY a— Mtz T oo T o b arsfiibh, 2aEY 2 -1
Fo— KR35 fEbEd,

(ZBOXFINT Lo TREND) BIEDT 4 L2 P VA sys.path DO LY MV & ZZDRR 2 7ETUHE
NEd, 9. BEDOT4 L2 PUDBFELRW I LB L 72355, sys.path_importer_cache 123 fil$ &
MENFERA KT, BUEDT 4 L 27 VIS T 2MHIIMEL DEY 2 — VDN y 77 v TTHEHIIZITRR I E
3, 3FHE I, sys.path_importer_cache IZffiH 4L, importlib.machinery.PathFinder.find_spec() A%K
TR, EEOT 4L Y THo TEDOIXFHITEIDH D R A

55.2 XAV FY « T4 —-7OKIL

EVa— e HbENT Ry T =P DA VER= bRV R T B0, BLOARZER ANy =Y DKR—-> 3
e LTRMHT 201, ATV MY - 774 Y& =& find_spec() XYV v REFEELRZITNIVITZHEA,

find_spec() & 2 DOEIBEMD ¥F, A1 VR—PLISELTWVWEEY 2 - LDOELEHMHKHE, (X TP a v
D) MREY 2 —NTT, find_spec() FEY 2 —MIHIET 252U (populated) S 7ALbkZIE L %
3. ZOERRIR (1 20FISZFRWT) F1iZ "oader” £y b EFFoTWE T,
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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— a3 3.4 TEHE: find_spec() replaced find_loader() and find_module(), both of which are now

deprecated, but will be used if find_spec() is not defined.

HWRZRZY MY - 774 X —=DHIZIE, find_spec() DO DIZZTNS 2 DD deperecated XY v FD S
HOWTIIPEELELTVWEH008H20d LNETA, THHDX Yy RIFBAFEEEOLDICETE B I
TVWET, LhL, ATV Y« 774 Y& —IC find_spec() MBFEHEXATHIUL, HOX Y v FIFEHRI N
\i‘j—o

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 namespace portion.

D4 ¥R — MEHBOERIIN T 2B ABED DT, ZBLDRAZY MY - T7 4 VX =1F XXX -7 5
4 VB =DYR— b T 2D LR UEHNA find_module() XY v FHHR—-FLTWET, LL, ATV
PV - 774X =D find_module() XYV v Fl&, JRL T path 5IBTREMPOHEINELTA (ZDXY v FiZ,
RRTZ v 7 DRGIOWEOH Lo SEY R  2EWE s T 2 BELR S T0ET),

NRALY MY + 774X =0 find_module() XY v KX deprecated TI, RER D, ZDHETII X
IR T A R —DEZE ARy F =D L TR=— a v ERET 228 TERVLLTT, dL
find_loader() ¥ find_module() DM AFMNNRALY MY + 774 VX —IXHFELTD, 4 VR— M AT L5I1F
#1Z find_module() & D3 find_loader() ZHEEL TMUHLF T,

N—Ya ¥ 3.10 TZEHE: Calls to find_module() and find_loader () by the import system will raise

ImportWarning.

N—Y g 3.12 TEH: find _module() and find_loader () have been removed.

5.6 BEDAMVKR— b RTLZEEHRZS

AVR= I RT LR EBEEMRZ 5 7-DOREENED D 5 {LHHAIL. sys.meta_path DT 7 4L FDNER
HIBR L. 2FEHRAZLDRAXASRT v THEHEMZZHDTT,

% L. import XOEELIFZEEHL, f VR— b RATFTLRXT 7R THMD API IQIIHEL 5212 TH &
FAUR, MAAAD __import__ () BIBEBEM|Z 272 THATY, ZOFEEZE. 2% 1 2DEY 2 —ILNE
JC import XOEEEXZEET2DICbHVWSLNE T,

(DA Y KR— P AT ARKZEILETZ2DTIERL) TTRAXRRIZWEZ 7Y IDROHBZET 2—NLDA ~
A= b Z2FRONCEH < 72012, find_spec() 225 None #iR3 R D2, E#E ModuleNotFoundError % ikH
T B2 TTH TS, None ZIRFTDIFRAZASRDEBEZHITINETHE I Z2ERLE I, fIstzELT 2
EFQITERERITHIID £5,
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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 imports:

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

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 (X9 B4R EE

__main__ EY a2 —M&, Python D4 Y R— bT 27 LICEET 3R — X TF, DFFF TERIATW
5 X512, __main__ EY 22—l sys X builtins RELFERRICA VX SV X —2 & — 7 v I THEEML
SNET, LAL, Wi#E2O00FEY 12— LES T, __main__ BHFETEEL M YOEY 2 —L LTOEMK
PR TVWER A, ZHUE. __main__ PHIHLZ N FHEDNA V2 7)) ZHBEENIEN 2 2D 7 57 Z0Mo
AT a VIIFT 57D TT,
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5.8.1 __main__.___spec___

__main__ DO X5 IbEI NS 2 HKF LT, __main__.

_.__spec__ WHMYNCEREZINZ Z b HIR
None X5 ZdHH ET,

Python 2% -m A 7> a Y &I TEFTINLHEEITIE, __spec__ IMIETEES 2 —VF@E v r—IDE
Va—MARICREINE T, £, TALZ MU zip 77 AL, F2EMO sys.path =¥ bV EETT S
WEDO—FRY LT __main__ EV2—Ahu— RINBZHEICD __spec__ DK (populate) T E T,

ZFhLA D — A TlE. __main__.__spec__ & None ICHREZINET, Z4UI. __main__ #4H (populate)
ThDIcffbiiza— KA VR=PAREREY 2 — L EH L TOARVWZDHTT:

o NEETB T b

I I

o stdin » HEBIXNIGE

o V=AT77ANRANAL A=K7 A hbEHZREHINSE

BEBOF—ATIE, R AFMICE 7 7 AADREY 2a— L LTEHES VE—FTE ELTH __main__.
__spec__ IIHIZ None IZHR B ZEWHELTAZE WV, L __main__ KBLWTHAMREY 2 - AXAXT—X
PRBERDS -m AL v FE2FoTLZE N,

__main__ 2’4 Y R—PAREREY 2 — L —H L., __main__.__spec__ DFNWIL L THRESIN TV LT
b, ZRTHRB, D2 O2DEYa— V@M AHZEINDE ZERXERLTLES W, ZAE, if __name__
== "_main__": FryZIZXoTHRIEENZ T ry 7k, __main__ #ARIZERIZ 4K (populate) 35 72DITE
Va— LBERIN BRI EITI N, BEDA VR— MRICIEEIT IR L, LW HEFIGER L TWET,

5.9 ZE&K

Python OFIDOE,I ST 22, 4 Y R—MEBEIERE LVWRELZZRITE Lz, — 5LV ZABRFa Xy
FREFEINTZE EHOLEDL > TUTVETH, BRIAD v r =IO IEZELTHO B TEET,

A1V IFND sys.meta_path DfLEkIE PEP 302 T, Z0D#%ike & 2455k 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 &, X4 YEY 2 — L TOHRNZHENA Y R—=+D7DITEBM U __package__ JEIEDERH% L
TVWET,

PEP 328 |3t 4 > R— b, BFRBRHEN A VKR—1, BXK, H¥ __name__ THEZEL. #%IZ PEP 366 »°
__package _ TEDMAMKEEALE L7

PEP 338 3EYa2a— 2R Y TP LTEITTZ2DMEHEEZED TVWET,
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PEP 451 i3, ®Y 2a—WMEHA 727 MBI ZEY 2a—LEBDOAL VR— MREDH T LZEML TW
FF, £/, X —OEHNZBETDOIELAYEA Y R—MEBICBERDD S TVET, TNOHDEHICK
D, A VR=FZRTLDWVL DD API 7 deprecate X, /774 VX —r B —X—IZEHLWVWXY v R
PBIMENE L,

i1 b=

5.9. &Y
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SIX

X (EXPRESSION)

ZDETIE. Python OB IT 514 DEZEDOEKRICOWTHHR L 5,

REOCEICATZER: CORELUBEOETOINER BNF (extended BNF) £aCIE, FAMBHHIAITIZ R < MO
AIZEER T 2 72DICHWHENTWE T, H2HTHAI (DD 2 EKBTTE) 3. UTFDIER

name = othername

TR TWT, ZORECREE OEKRMT (semantics) 2R XN TWRWIES, name OFERE & 2 DOE
AT othername OEM(TIF R LICZRD £3,

6.1 Eff7Z#: (arithmetic conversion)
DUN o BMiEEF O ©, TRUES [ Buddb@oRIicZfiah s ) L E,rA TV D & &, MHARLRIITN T 5 1H
BFOFEIMUTO@DICEEL £

o B DSIBBERBAITHIUI, M7 IERBICERS T T,

e otherwise, if either argument is a floating-point number, the other is converted to floating point;

o ZNLHMNGER. W DOFIRIIBETRINIZ ST, ZROBEIDHD $H A

REEDEET (% HETOES B LToXFH) ik, X 5IHoMAIEHR I E T, R, ZhEED
R D I EFVWEEBEL TOWRITEIRD 28 A,
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6.2 7 kL. EFHWEER (atom)

atom X, RO—FRHEAMNLRERTT, do & dHMAR atom X, #&KATE7213) 77 0TF, AFEIM. AFEL &
BRI T b ER (form) & £z, X E7 b ARSEINE T, atom ODFEUILTO XS5k £9

atom n= identifier | literal | enclosure
enclosure =  parenth_form | list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 #HAF (identifier. F7cI3%7F (name))

7 b ADGITH o TV kA1 F (identifier) 13470 (name) T3, FAEFRTOWVTL #EIF (identifier) BX T
F—T—F (keyword) fi%k. HEHTITRHEIOWTIX BFIDTERE (naming and binding) EizZH L TL
7Z2E W,

ZHIDRBH DA T 27 MIHEEINTWEEE, %4 atom ZFHET 2 2047027 Mk b 3, &HID
HEXhTWRWEE, atom ZFHMliL &5 ¥ §3 & NameError HIS4EEH L %7,

Private name mangling

When an identifier that textually occurs in a class definition begins with two or more underscore characters

and does not end in two or more underscores, it is considered a private name of that class.

2E

The class specifications.

More precisely, private names are transformed to a longer form before code is generated for them. If the

transformed name is longer than 255 characters, implementation-defined truncation may happen.

The transformation is independent of the syntactical context in which the identifier is used but only the

following private identifiers are mangled:

e Any name used as the name of a variable that is assigned or read or any name of an attribute being

accessed.
The __name__ attribute of nested functions, classes, and type aliases is however not mangled.

e The name of imported modules, e.g., __spam in import __spam. If the module is part of a package

(i.e., its name contains a dot), the name is not mangled, e.g., the __foo in import __foo.bar is not
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mangled.
e The name of an imported member, e.g., __f in from spam import __f.
The transformation rule is defined as follows:

e The class name, with leading underscores removed and a single leading underscore inserted, is inserted
in front of the identifier, e.g., the identifier __spam occurring in a class named Foo, _Foo or __Foo is

transformed to _Foo__spam.

o If the class name consists only of underscores, the transformation is the identity, e.g., the identifier

__spam occurring in a class named _ or __ is left as is.

6.2.2 UF3ZJL

Python TiX, XFHNRNA NIV T I e, BABBIEY 77V 2 R— P LTVWET:

literal := stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

Evaluation of a literal yields an object of the given type (string, bytes, integer, floating-point number,
complex number) with the given value. The value may be approximated in the case of floating-point and

imaginary (complex) literals. See section U7 ZJL for details.

V7 INERTEERRER T —XBCHIELE T, ZOkD, ATV DTATFYT4T4EF TV bO
EZCEETEDD A, FAUEZFHOERO Y 7 I VEFM L2358, (E06DV T IAHTa s T DR
CHATHRD S DTH-ThH, £ THRLLTD) ALATY =27 bEIELTVE D, oL FALEEZROBIOA
TV MIRDET,

6.2.3 HIFMAZ (parenthesized form)

FFER & id, XY X P O— BT, AN TH->ZdDTY:

parenth_form = "(" [starred_expression] ")"

FFEMTHEHDLNTZRD VY X ME, [HLZ2DORPRET25DICHEDET: VAMNNIDRLL e —D2DH Ao
TWBE, ZINICRKRDET: 29 THRWEES, ROV A M EBRLTW2E—0RXBEROEIZZD 3,

RENZEOIFEMDRTIZ, DR TINVA T =27 bR LET, XSVIZEERREZRODT, V7 74 L[F KA
DHEHAINET (TRhbbBE, HOXTAN_FETHbNhL L, ZASEBFALCATY =7 MR2ZIdHB L,
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RERNIEHHDET),

R TNVFAFEMTER SN ZDTIRRL, AL o TERE NS Z L ITHFERELTLEZZ W, fiIAEZED X 7
T, ZOHERIEAIEND BETT — AFEMD D00 "B Flid L2 Wi (nothing)” 2z 5 X 51CLTL
FIO8, ERDVEVWRDBDIR->TLEWV, KL DX A FIZAPBHEI L RoTLEVET,

6.2.4 U+, £5. HEDOKRT
DAL, HE, HEEMET 272912, Python 1& 7 &R (display)” & FHIN 2 FAlRMS 2L TWT, XD
“HEETOoNHD T

o VT FONEEIRININZET

o NEKREE (comprehension) EMEIN S, N—TUHE 7 4 V&2 IO A EDE & AW IEHEAR

WERFEL D IHEDOR X ERIZRDED T

comprehension 1= assignment_expression comp_for

comp_for n= ["async"] "for" target_list "in" or_test [comp_titer]
comp_iter = comp_for | comp_sf

comp_if = "if" or_test [comp_iter]

NERLEFEFTHE—OR, e ThRL D 1D for Hi, XHIHENT 0 U LED for Hid 2 Wik if Hind
B ET, ZOEE, FL&D for i if f{ix, ELOEANFEL BoTW XA LRy 7 AR L, 2 A b
DI|RAND T By ZIZEET % Z 2 ICNURL DT D 2 2% 5 U 726582, mKNcTtEdbn23a>y 70
BEFBWCRDET,

720, mBEICH D for HiDA 75 TAREZHRNT, WEKRTLIIHERIIC KX b @R O R a— FTHET
ENFT, ZOMEHADBNITT, ROV XA NHATRAZINIZLHITDBIMID 2 a—F 12 7 R3” Zeiddb %
A,

ROEICDH D for Hin4 77 7NVHE, ZREEHLHA TN S X a—FTZD % il S 4, BRI ANT DR
a—AE e LTHESNE T, Ik for Hiz, RBEIXH S for HiDT7 4 VR—5 34 77 7V ZHE
BHATVWA A= TIEFHMETEEFEA. EWVIDIE, ZRHERDEDA T I 7N SELNBEITHKFEL T
WEHRS LRV HLHTT, FIZIERDED TF: [x+y for x in range(10) for y in range(x, x+10)] .

NERGLEOHEICHY RO a > 7 F IR 2 DR MRAET 572012, yield % yield from RIIEEM LR AN T D
Aa—=TTIFEIELIATVET,

Since Python 3.6, in an async def function, an async for clause may be used to iterate over a asynchronous
iterator. A comprehension in an async def function may consist of either a for or async for clause
following the leading expression, may contain additional for or async for clauses, and may also use awast

expressions.
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If a comprehension contains async for clauses, or if it contains await expressions or other asynchronous
comprehensions anywhere except the iterable expression in the leftmost for clause, it is called an asyn-
chronous comprehension. An asynchronous comprehension may suspend the execution of the coroutine

function in which it appears. See also PEP 530.
Added in version 3.6: IEFHIN TR EA SN E L,
N—=Y a3 3.8 TEH: yield BL U yield from IXBEEMRANTDORa—F T3k r b F L7z,

N— 3 v 3.11 TZH: Asynchronous comprehensions are now allowed inside comprehensions in asyn-

chronous functions. Outer comprehensions implicitly become asynchronous.

6.2.5 UX KRR

V2 MRRIE, AL THONRDRINTT ., RINIZEORIITHoTdrFEVEEA:

list_display := "[" [starred_list | comprehension] "]1"

VAMRTRIE FILWIRAMA T2 b2 52FEF, VAMOWNER, ROV XM ERLIFVY R FHNEERR (list
comprehension) THRESINE T, VI TRYSNALKXDYV R I BEZ oMt i3, ZRHDRERIIEHI S
AL XA, ZDNHICY A FARELE SN E T, NERILPEZ oML 23, NEULGLORMROERT
VR MHRERENE T,

6.2.6 £5XT

LERRIPFENTRES N, F—HZTT 23020 e THERFLXlahxd:

set_display ==  "{" (starred_list | comprehension) "}"

BERRIE, LW a—RINBEEF TV 22 V25X ET, BEONFR, ROMPELEIATEKRLICE -
THRESNE T, Ar<XYDDRXOV R I HEZ SNt 2l ZOHERBIErSEANHICHHiZh, £E54 T
Y7 MIMALNET, NEKILHGA oML g3, NEKLOMROERTEEVPEREINET,

ZEEEIZ {Y THRTEEEA, 2OV T IVIEDORELZHRL 7,
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6.2.7 BFHEXRT

A dictionary display is a possibly empty series of dict items (key/value pairs) enclosed in curly braces:

dict_display = "{" [dict_sitem_list | dict_comprehension] "}"
dict_item_list = dict_item ("," dict_item)* [","]

dict_item = expression ":" expression | "¥x" or_ezpr
dict_comprehension = expression ":" expression comp_for

HELRRE, FilknftEtr 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: FFERRD 7 ¥ 8y ZI3HRANIC PEP 448 TREINF Lz,

FEENTAGRLIE. VR PREEONEREE LIRS, EHEO "for” % Vif” HiOFNZ, arrTHIshikz 2
DORPMETT, NEERELHEFT 2 L, FROF—HOERD, fFoNAH L WHERICHASIE T,

Restrictions on the types of the key values are listed earlier in section HZ2#&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— g 3.8 TEHE: Python 3.8 X DRATDN—Y 2 »Tld, FEENEETLICBWT, F— L HOFHMIER X
RENTVERATLz, CPython Tld. HAF— X DEBCFHEXNTVWE Lz, N—=Y a ¥ 3.8 51k PEP
572 TREIN TS X51T, F—IMEX DRICFHEE N ET,

6.2.8 PxxL—4R

¥ x 2L —&3 (generator expression) &, AFEME o7z 287 P RY = 2L —XKFUETT:

generator_expression = "(" expression comp_for ")"

Txpb—RRBHABY 2 AL —RF T2 M52 % T, TOMUINEERL L IZEF T T2, AFHINP
BARIN T3 72 < AR T ENE T,
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VxAp L —XAROPTHEOLN TV I ZERIE, (BEDOY =2 AL —XEFLEIR) 2DV =2 H VL —RA T =7 b
WX LT __nezt__ () XYy FOMEINS & EXTIMliABEINET, 2L, KOECDHS for HiDA T F
TARIFEBICTHEENE T, 2DRDZITHELLT T —Id, BRYDEIRESNLRATIERL, Y=L —4&
ADERSINLRETHEEONE T, BRICHIK for Hiit. BRDILEWKCDH S for HIDT7 4 VX —FHEZA TF7 TV
REZEHMATVER I - TR TEZEA, LWVIDIF. ZNLERBEDA 77 T Ah 5B 505 EHIC
KELTWE0d LARWELTT, FIZIERDMED TF: (x+xy for x in range(10) for y in range(x,
x+10)) o

B oME—D5 e LTETHEIE, ARl2EBTE X, fELAE UL (cwll) BizZRL TS0,

V23— XREGOWES B BER TRV DI, yield X% yield from RIIMEANCER S WY =
I =X TIRIEIhTVE T,

VL —&XAD async for HiH 2 WE avait REBFATVSIHAE. Zhid EREAZ XL —43 LIFZh
F9, FEAPAY = 2L =&, AL T L =X THEIHLOVIERPY =42 —X ATV =27 b ERLET (FE
BHER1 7L —4& (Asynchronous Iterator) ZBHRLTL 2 & W),

Added in version 3.6: FERHAY = 2L —ZADBEA XN F L=,

N—a ¥y 3.7 TAHE: Python 3.7 XD HEITIE. JEFEIAS = %L —&K& async def a—F 2 TLOEZF
BATLR. 3.7 203 EEOBBTIERY = 1L — &KX 2 K512 E L%,

N—=Yar 38 TAHE: yield BXU yield from IFMERNRZANTDORa—FTIIHILL R F LT

6.2.9 Yield =¥

yield_atom n= "(" yield_exzpression ")"

yield_from n= "yield" "from" ezpression
yield_expression = "yield" expresston_list | yield_from

yield i Dzl —% B JEREAY oL —& B ZERT 2 L 2ITlibnEd, to T, BIERDAK
TOAMFZFE T, BBDOARIKT yield X ZHHT 2 & 2B =+ L —XBBUCR D, async def B DA
HBTHEHT 2 20 al—F VERFIERY = 2 L —XBIICR D £5, HIZIERD LSk D 5

def gen(): # defines a generator function
yield 123

async def agen(): # defines an asynchronous generator function
yield 123

BENTVRRa—TJORIEH Do, yield RIIEHEMICER SN R a—-T O~y L THNEREKLPLY =+
L—&2ReRETL2DIMES Z 2 FFTEINTVERA,
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N—Yar 3.8 TERE: yield iF. BEMNRANFORa—-FTHAELKLLY 2 2L — KR ZEET L0
RADEEILWTR D £ LT

VL —XEIZOVWTIE I ST THHAEIATVE S, ERWIY = 2 L —XBEEIE, FEREY TR L — 2B
(asynchronous generator function) 8/ TEHHAIN TV E T,

VAL —REBDBEOHINRE, P xR LTDATL—REZRLET, V2R L —REZDRI =%
L—XEABOFETEHELET, P2 AX L —RDX Yy FRFUHIN S L ETHHBEINE T, I h s,
BAID yield RETUH L T—FHFEIE L, FEUH LT\ expression_list D%, F7/=1% expression_list
DA ENTVIUL None ZIRL £, ZZTE S —KEILEIE. 9 —ANVZEHORM, maRA ¥ ZPLNEROFE
flizzy 7, ZLUTHSMUE DO 2 BT RXNTOR - HWRENMRFF SN Z e 2 ERLE T, HE, YL —X&
DAYy FRMIHEINTEITEZEBMLLR, ¥z —XI3 yvield P72 0NESH L TH 72D LS
W2k L 9, RO yield ROMEIZFETZHMT 2 AY v FITKELE T, __next__ O ZHEHLHGE
(—IZ for XRMAAABE next () &) DFEFRIX None 272D, send() ZEHLGBEIZZDXY v FIZ
EINTEIFRERICRD 7,

CHRETHHLEAED S, P22 L —ZEBIZaLl—F e Th I HUTVET, V2L —XEHIAED
AL, 12O EDZY PURA Y MERDS, ZORTII—RELEXNET, ¥or L —XBEEIZ yield LK T
EITOMEZHIEH TRV 2HAME—DEWTT, ZOHIENIHEICY 2 2L —XDONUFH LIEABEINE T,

yield Z try EANTHEHTEE S, Y=xL—%0 (BRATV Y FHRELRITGET 20, IR—YaLray
12X 2) BTHHICHMAZAZVWEE, Y2 XL —X-ATL—2D close() XY v RBMEIN, finally HiNE
TEnxd,

yield from <expr> ZHH L GG, 55X 6NLREA T 77NV TRINEIRDERA, ZDAT 7T V%A T
L—F33 2 TERINMEZHEDY 2 2L —ZD XYy ROMUH LIEANEEEINE T, send() THEZ
NZ=Ho@ 5 throw() TEINLDHWBIFMIMEDA 7L — XY XY v RBRDAFE SN E T,
YR XY v RWRWVIEE. send() IX AttributeError »* TypeError %. throw() X X7zl % BlE I
EHLET,

WEDA 7L —XD5ETHE, 5l&fZ 3Nz Stoplteration £ Y AKX Y AD value BHIZZ D yield ROEYE
%D %73, StopIlteration I FTEUCHIRINICE Y FENED, T4 T L =BT =1L =X THIUL (¥
TATL—=Xo0Z5MET) BEINICEY PEN2Z20DOEELNTT,

N—=Vary 33 TEE: 74 7L X IZHIH 70— %% T 5729012 yield from <expr> AHEMEINF L7z,

yield KPRAXOBMDO IR TH 2 & &, HINIEBTE X7,

2E

PEP 255 - Bz L —%&
Python "NDY = 2L —&X ¥ yield XDEAIRE,

PEP 342 - filskEhic z XL —4ZAWIIL—F> >
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VINBaAN—F e LTHRHTES X512, Y=2x L —XDEXE APl 28R T 2184,

PEP 380 - H 7S 1 RL—FADEZEIBX ¥
Tz AL —RDOEREEFBEICT 2720D, yield_from X DEAIRE,

PEP 525 - JEE#AY L —%& =
N—F VEBADY = 2 L — X DEEREN DB X 5 PEP 492 OHRIER,

JIRL—E-ATL—EXV YR

ZOHTREI AL —ZATL—RDXY v RIZOWTHHALEST, ZO51EY =1L — XEEOFEITHIENf#
HTZ%73,

MUFOY =L —=2XYy FOMUFHLIE, Y=L —XDBBICETHDEE ValueError HlAb 2k 13 % s
FEL TSN,

generator.__next__()
P xL—XEROET AT 20, RIRIC yield ADPE[TENL ZA00FHLES, YL —%&
BEEDY __nezt__ (O XY v RITXk o THHENK., ZORED yield XOMHEIZHIC None & i X E
T, TDHBRD yield REFTEITL, D=L —XII—FHEIL L. expression_list D{E% __next__ ()
XYy FOMRHELIGIZELE T, Y21 L —XRDEZ yield 31K T L72¥E. StopIteration
BstsEH S £ T,

ZOXYy FEEH, BRI for M—7RHAAAD next () BIRIC X o THEEICHF OHI S E 5,

generator.send (value)

VL —XEROWNEAEE 7 ED”, EITEHEMALE T, 518D value 1372 DREE D yield RDAER
WZRDET, send) XYy RIERIZIZ 22 L —XPERLIEZRL., P23 L —XDBROEZEKT S
Ze <M T T 5L Stoplteration ZiEM L ET, send() BIFUHEINTI 2 XL —XDBIET 2 L &
. EEZITES yield XBFELRWDT, None 258y L THUOHIRITNUERD 8 A,

generator.throw(value)

generator.throw(type[, value[, tmceback] ])

Tz pL—ZHR LM ETHNZRESRET, 20V =2 L — XBBDERT 2 XOMEZEL $3,
VAL —EIMEERERT B IR KT T DL Stoplteration BFHELE T, ¥z L — XEHNHE
SNTHIHNZHIEL 7, D LIZES S 2 REZSE 2406, ZDRIINIFFOH Lt MehE £ T,

In typical use, this is called with a single exception instance similar to the way the raise keyword is

used.

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
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If traceback is provided, it is set on the exception, otherwise any existing __traceback__ attribute

stored in walue may be cleared.

N—Y a ¥ 3.12 TEHE: 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—=Ya ¥ 3.13 TEH: If a generator returns a value upon being closed, the value is returned by

close().

fERA

UTOBZRY Y TNEY 23 —2 Y =3 L — X DR 2 B2 HEBICHA L 9

>>> 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 DX, "What’s New in Python.” ® pep-380 SR L TL 72 &\,
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JEEHAS = % L — 2B (asynchronous generator function)

async def R L TERINIBEP A Y v FIC yield Ad3H 2 &, 20T IR =L —4% B
LTERSINT T,

FEFIHAY = 2 L — XBIB O Eh 2 e, R 2 AL =2 A TP = 7 b EFHIN 2 IEFEIA 7L — X 5K &
NEd, ZLT, 204727 IV =3 L —XBMOETZHIL 5, @, RS =L -2 A4 T7Y =
7 ME a—F VBEBND async for XTHbI, ZHUIT AL =R AT 27 IS for XTHEONZH
FIHEBL £7,

R 2 XL —XDXY v FD 1 22MUEHT L awaitable 7Y =7 bDHREN, ZDA TP =7 bDE)
BB o ZRZETHHBENE T, 20O ZRXETEIRVIOD yield XETEA, 22 THIPKH A,
ezpression_list DEZFRET DI N—F VITGRLE T, Y=L —X RIS, HFreid, BfEon— 12
B, nARA &, WHEHER 2 v 7, B XOHSMLEOIREELR Y, $XTor— VIR RS 2k
PEELET, RS 2R L —Z DAYV v FROLRDA T 27 PRI NT-Z  TEITHEAZI NS &, B
EH7=h b yield ROHEZ 2L CH L TH 200 & S5 I ZED THEE T, FHIIZO yield ROMHEIZ, =
ITEEBEALEXY Yy FIckoTEEZDET, anext_ () 2o 7235813. BRI None 22D 3, #5TlX
7% <. asend() BEHAINLHER. MREZZOX Y v FITEINHEITRD £7,

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.

R = 2 L — XBTIE, try MENOEEOBIT yield XBFHTEE T, 22U, FEHT =1L —%
D (BRI Y IPERIGET B0, AIRN=—Yalryavick?) TR L D ANCHBI R VEGE, try i
BAD yield RIFEKR 2D, EITEBRE o7z finally BiNFEITINE T, 207 —X T, FEAY = 21—
EADBEE L TWBANRY =R Y2 —FDBEBIF. ERAPAS 2 2L =KD aclose() XV v FEFEUIH
L. BODar—FrF 797 FeFETL, 2RI KXo TETRHELE o7z finally HidFEITTES L STl
9,

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> &, JEMEIHY = 2L — KB THibI 2 & UET T —I12i D 3,
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R TR L — R AT L—R2 XYY

ZO/MITIE, VxR L —REBOETHIENHEDLNZIEFAD 2 AL — XA T L —FD XY v FIZOWTHHA
L9,

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 returned 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 FIZEH, for M— & o THEBRIFFH N 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 a3 ¥ 3.12 TEHE: The second signature (typel, 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

120
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yields a value, a RuntimeError is raised by the awaitable. If the 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.

6.3 751<V

TI7A42VIE BBV TRMEEOMNEEEZRL T, SHRIELLTD X512 X9

primary = atom | attributeref | subscription | slicing | call

6.3.1 EMEESR

EBHEZIRE. 774V DRAICEY F F AR ZEATBDTT:

attributeref = primary "."

tdentifier
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
fallback.

getattr__() method, that method is called as a

6.3.2 FRFRSE (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.
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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 sub-
scripted, the evaluated result of the expression list will be passed to one of these methods. For more details on

when __class_getitem__ is called instead of __getitem__, see class__getitem versus getitem,___.

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.

MABRAAL T =7 DT, __getitem _ () W XKoo TIHRFRIEZYAR—bT2A4AT7I=27 MNTZ 2 EEDD
EJ

1. vv¥yr, 724~ IvEYd TthHhIE, RV X MOEFHEERIE~ Yy TROWT LD X —(E
WHYEST A7V 27 VZhoRINERD F8A, IRFERLIX. ZOF—IINIET 3~y Y ZHDOHE
(value) ZFEINL %3, HARABLDT Y Y77 F XDOHNE dict 7 7 A TT,

2. =T VR, TIARUD =2 ThUF, XV R + OFHfiFERIE int 7213 slice (LT OHEITam
CET) TRINIRD XA, HAAADY —F > 227 7 ZDFNTIE str, list, tuple 7 7 ADEE
nxd,

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences
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.

XZFEH 13XF (character) #ER L §2RALBEDOY — 7 Y 2TF, XFRMENOHRTIERL, 1 XFETH»
5725 X FHITT,

6.3.3 X351 AKEC (slicing)

AFGARRIES =T VARF T 27 b (XFFN. ATNVERIZV AN BT 25 2HMOERTERL 3,
A7 A4 ZKFLEAL LTHWED, RAR del XOMRELTHWEDTEET, X774 ARELEOHMIEIUTO
LR DET:

slicing u= primary "[" slice_list "1"

slice_list = slice_item ("," slice_item)* [","]

slice_item n= expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound n= erpression

upper_bound n= exrpression

stride L= erpression
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FROBEAMBEGECEDFEN R ZAHDET: RVRAMIARZZ2BDIF, AFARVAMIBRZE
B, WFRILIFATA ARLE LTHRNEINI 2L 0S5 TT, (AT RAVRMPHEYIRATA R EER
WHE). T O OBMLIEE T, A7 A4 ARG L LTOMRE D IRFRIL L L TOMR»ELRINS
IFCEHRTBZL T, HDVFVEEEIDBRONTVE T,

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 12ZER!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 UL (call)

MO L, R LATREA 7> = 27 b (BIZE function) & arguments DRI E £ BIFFRHE L F3, RINX
ZEDORINTH-oTHIPEVERA:

call m=  primary "(" [argument_list [","] | comprehension] ")"
argument_list n= positional_arquments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

positional_arguments = positional_item ("," positional_item)*
positional_item n= assignment_expression | "*" expression
starred_and_keywords = ("x" expression | keyword_item)

("," "x" egpression | "," keyword_titem)*
keywords_arguments = (keyword_item | "**x" expression)

("," keyword_item | "," "xx" expression)*
keyword_item n= tdentifier "=" expression

RKEOMESIBPF -V — N5 BORIIH Y ~ZDF THPEVEEA, MXOERMNTEEZRIZT Z i
HHFEEA,

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 BIZ{EZ for the

syntax of formal parameter lists.

F—U— FEBDFET 256, UFD X 51U TRINIALESIE (positional argument) ICZ#INE T, %
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FTUAEDO A s TWARWAR Yy FARGIBUCH L TAR SN E T, N EOMES DS 33586, MELIEIIEHED N
2y PCEEINET, K. EF—T— F5coVT, #AlFE2F->THET 228y b2RELET (&
MFBEAIDIRGIEHEF TS, RPIORT Yy P25, YWokBETT), Ay AT TIZIRNTHEE -
TW=72 5 TypeError Mt pSiE & E S, 2N DEGE. 5z R ey MZEHTWE £, (X2 None T
HoTh, ZOXTARY M 2HDET), RTOFIEPUHINS, FLRED ATV RVWAB Y M E2ZhE
AUSHIET 2 BBERFDO T 7 L METHED 3, (77 40 MEZ, BB ERI Nz I EL IR
NFEFT; WoT, VAIPLHEOISIRELEMRERA 727 BT 7 4V M LTbNLE 2, MIET 3R
Oy MIFIBERELBRWVED, 204727 bPETOMRUH L2 OHFEINET; 2D & 5 IRIUTEF B
FBRNETT, ) 7740 MEBIEEINLTORWL, HOED LN TVWRWAR Y k23> TWAHE TypeError
BIAREHENE T, 25 TRVWES, HoM» o200y v 256k 2 YR MBEEHLOFIEE LTHEbR
N

CPython REODFHM: FETRE, LHTZRLLRWET BEZITWSHAAABBEREEINI PG LA EE
Ao ZOVSRGIBMBRF 2 XY MEDTDIZ " ZF T 50T Wi LTh, ERICEEMT SN THRVWDT
F—U— FTRIBHEINEEA, CPython TR, C SFHETEEINLBHD., AR OMES Iz < — 2
3 %729\ PyArg_ParseTuple() 2L £3,

REIERA Ay FORED 2 DAEG A D 2558, WX *xidentifier 2 o THHE S NG B nHhE
D. TypeError fISt A T E T K5I8 xidentifier B3H 235G, ZDORGIBUIRATBRMUET BB A o724
T (b LI, ROBMEL AR NEAICIZZED X FL) BT £5,

F—7— F5lEDWThr RGBT LR WEE, M xxidentifier 2l o THE S LRI D720
FR D, TypeError B EH X E F; (R51EL *+identifier 3B 2HFE. ZDOREIFIIRDHF—7 — F5#
BAo7 (F—V—FxF—t L., 51BEZF-ICHET2HEE L) #FEZZTWMD £T, ROKF—V—F5|
O WIBEITIE. 22D (Fiielz) BEEZZITHD $3,

BEEURE OV LI *expression & WO XN 25513, expression OFEMiFERIE 75 7L ThRriFuI
DERA. TDAT 7 7NVOEFEZ BMOMEGIHKTH 200 X5 1bii T, £(x1, x2, *y, x3, x4) &
WO LIZBWT, y OFHERERS S — 7 Y R yl, ..., yM 72 o 728581, ZOFFUCH LI M+4 EohiEs|
o1, 22, yl, ..., yM, 28, 24 TOMFHL R TCIIRD F3,

ZOffEmE LTI, *expression XX —T — F5[8D BB IR dH D E TN, F—V— N5l (L 1E
B xtexpression 5l - TZZMW) DD A CHZ2DD LTUEINET, EoT. 2D &5 REMEICK
D%

>>> 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’
(RDR=D12Hi L)
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(FIDR=I 5 DfEE)
>>> £(1, *(2,))
12

¥ —vU— N5[8 ¥t *expression X TR UM L T—RIMHES Z3HEDRVDT, EBRIZLEED X SRR
ELOBHEICAE L2 213D Y TR A,

REBUFE CNH LT **expression XN E. expression OFHMifERIE Y v EYY TRIFNERD %
BA, FONFITEMDF—v— gl LTRbONET, F -1~y F 523580 (ARNZF—7— F5lEIc
XoT. H2VEMDOT vy Z7OHT) BLUCEZ G Z 5T\ 6, TypeError HIAAD XIS E 5,

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 ® **identifier Wi Bf# o 725 18X, MES ATy bRF—TU—F5[HKICTZILHT
SR

N—=P gy 3.5 TEH: BEECH LIZTEORD * 728y 78 *x 7Y%y 7 E2ZFWD . M@z 8idA 75
TNT 2Ry 7 (x) DRAICHET, F—U— FEIBIIFHET 2%y 7 (%) DBRAICEITS X512 T Lk, &
#NZ PEP 448 THREShF L,

MO LZ1TS &, IS ZRHLBRWIRD . HiZMo2DEZIEL £9, None ZIRTHEDDHD 5., KHED
EOXSICHEBENR NI MU LAJGEA 7Y =7 FOBRIC L o TR D 5,

HILRE Tl

1—-YEERBY £
Boa—r7ay 212580 R ARSI, ETEhEd, a—F7ey2id. 3Rz EIBICHE
(bind) LE¥; ZOEFICOVWTIE BES TilidL TWE S, a—F 78y 7T return XHETEN
BRI, BB LORD E (return value) SIREEI N E T,

HHAAHBIMETIE AV v B! b
B4 27V RIHKAF L 5 MAAABEPL XV v RO built-in-funcs 2SR L TL 72X W0,

DSRATSxU b va
DI IRADFLVA VAR Y ADSREINE T,

DSAADVARAVARXY W R xf
BT 2 12—V EROBEBPIMOHEINEST, COr &, MUHELEOSIBYV R LD —2EWVWS Y AT
MOHXNET: 4 YRR A5G IHY 2 FOLEIGEMEINE T,

DIRAA VAV R:

The class must define a __call__ () method; the effect is then the same as if that method was called.
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6.4 Await T

awaitable A 7Y = 7 N TD coroutine F4T7% —FHFIE L £F . coroutine function NTODAFEHTE X3,

awvait_expr = "await" primary

Added in version 3.5.

6.5 NEFEHE (power operator)

NERMEEZ, EHNCDH 2 BIHFER ¥ X D MOESEEIRM E 2D £9, —75, AHICH 2 BIRERE 7 X D 13595
WIS BIIEAIC L > TV E T, XU RO X517 D £

power = (await_expr | primary) ["*x" u_exzpr]

o T, NERHEAET & FIHEE T2 5 72 2 HESAAFENCTHDLN TWRWEE, HEFIXED S A L FHi &
NET (ZOHEREEFOMENET Z58H L A DFD ~1++2 1F -1 12D FF),

NERFERFOREIKIL. D5 THFOH E N2 HAAABK pow() LFRUT, E5lELT BRI TEAF
T BUET B FFHmEoRIcER I A, #RIZZEORTT,

BHOWHE T T, BI5IBPATHRVERD, FBREIMHET LR UCACZD 25, B 5181 E0EE. £ T
DB FOTIFE NEEENC A X N, B/ NUERINREINE T, FlZIE 10%xx2 1% 100 IR L 325, 10%%x-2 |
0.01 i RLE3,

0.0 *BOMTNRNERET 2L ZeroDivisionError #EH L T, BOME/NUTRER L HBERIIEELK
(Comp]_ex number) 12 h £3, (uﬁﬁ@)\*—‘\/ a > ClX ValueError ZEH L TWE Lf:)

This operation can be customized using the special __pow__ () and __rpow__ () methods.

6.6 HIEHTEHE L Ew FEAIRE (unary arithmetic and bitwise opera-

tion)

ETOHEAMEE ¢ 'y MRAEEZ, FCELEMLZR-> ThET:

u_expr = power "-" oy _expr | "+" u_expr | "~" u_ezpr
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The unary - (minus) operator yields the negation of its numeric argument; the operation can be overridden

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=2i3nFhd, 5IBDELWHTRWESICIE TypeError BIAAEH XN E T,

6.7 —IEHEMTEH (binary arithmetic operation)

CIHEMTEE L, EENRELIECEERL TwE S, HEFOLWTALE FHEOIFBEHICHBEHEINLDT
FERELTLEEY, REFE (power) HETFERE, HEFIIEZZ20L~0L, $4bDEREM (multiplicatie) J#
BT 2 B (additie) HETFL2H D TR A:

m_expr = u_expr | m_expr "*" u_expr | m_expr "@" m_expr |
m_expr "//" u_expr | m_expr "/" u_ezpr |
m_expr "%" u_expr

a_expr = m_expr | a_expr "+" m_exzpr | a_exzpr "-" m_expr

* (FHE: multiplication) HEFIZ, FIBALOEEZE5 X £F, 18I WH L SBUETH 20, AT »EECH
TS = Y ARDED LR TRINUIZD FR/A. HEOHE, BiEdEOMIcERIhRRREEINE T,
BEDOGA. =7 Y ADEDBRLIRENTONE T, BOBELBEALCT . DY —Fr A2 5257,

This operation can be customized using the special __mul__ () and __rmul__ () methods.

@ (at) HEFIITYIORE N LHEH XN E T, Python DHAAATNIZ DEBEFEHEELTVWER A,
This operation can be customized using the special __matmul__ () and __rmatmul__ () methods.
Added in version 3.5.

/ (BRE: division) BX T // (YD & TRRE: floor division) 1. 5I¥FELOME 52 £ 3, #fEs 1 ¥d s 3HiED
BNCEH I N §, BHOREMFIIFZE/NURTR D 3205, BEOUI DI TREMRIIERICRD £9; 20
B FERIFBEEN 2 BRENC ooy B Z#A L2 b DI b £9, ¥z XK 3FRE %175 & ZeroDivisionError
ISt R L %5,

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.
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The % (modulo) operator yields the remainder from the division of the first argument by the second. The nu-
meric arguments are first converted to a common type. A zero right argument raises the ZeroDivisionError
exception. The arguments may be floating-point numbers, e.g., 3.14%0.7 equals 0.34 (since 3.14 equals
4x0.7 + 0.34.) The modulo operator always yields a result with the same sign as its second operand (or

zero); the absolute value of the result is strictly smaller than the absolute value of the second operand ™.

U0 S CREER C BRERIE, HEX: x == x//y)*y + xhy) OBMRICH D $5, UIDIETHRESHRIT
72 HAIABBEE divmod O: divmod (x, y) == (x//y, x%y) L dEFRLTVET, 2,

% HEEFIX, BUEICN S 2 RIREEZITO DITMA T, XFY| (string) A7V =7 Mt —nN—mp—-F&Zn, |H
ROXFHDOER (Wb 2 i) Z21TVWET, XFHOERLOMIE Python 74 77V V 77 L VR
old-string-formatting HiZz S L T 72X W,

The modulo operation can be customized using the special __mod__ () and __rmod__ () methods.

The floor division operator, the modulo operator, and the divmod () function are not defined for complex

numbers. Instead, convert to a floating-point number using the abs () function if appropriate.

+ (h%) EEE, IR Lo EE X 5, 518ER0T & S BUER 2, BT bR LMD > — 5 ¥ R TRIFIUI
DEH A, HIEDOHE, BiEZHEORICZE I, IHEINE T, BREDOHE. ¥ — 7 Y RIIHEE (concatenate)
ENET,

This operation can be customized using the special __add__ () and __radd__ () methods.
- (BE) HEE. 51 BETREZIToEZEL $9, BB BT Tih@oRicEifiahnEd,

This operation can be customized using the special __sub__ () and __rsub__ () methods.

6.8 > 7 NEE (shifting operation)

> 7 MEER, BATEE LD RO 2R o TnE S

shift_expr ==  a_expr | shift_expr ("<<" | ">>") a_ezpr

o3BG Ice b 15, I BRI N E T, o7 MERZE 5%, B5ITH5A6hN0
7eey M2, EE3ARCEY P T FPLET,

*1 abs(x%y) < abs(y) EEEFEMNCIIEL R D T2, FEV/MUICN T 2B OL AL, i) (roundoff) 7z B
BRZRLBWEERH D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHEREARICKR > TWE 77y b 74— L% JET S &,
-1e-100 % 1e100 i 1e100 LR ULFFBICAR 21T TR DT, FHEMEIE -1e-100 + 1100 & & D 3, ZAUIKIEFEINIIEE
12 1e100 L HHTF, B math.fmod ) &, BADFIBEFTFEDL BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EB5D7 I a—FHEYNE, 7TV a YIRFELE T,

*2 x 7}) y DIEHER k%&%&:#ﬁb: (RPN iwb@tbbk x//y s (x -xhy)//y & D %) 1 tﬁjt% < f;éT Iﬁ?ﬁ% H i?“o FDEO%
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The left shift operation can be customized using the special __1lshift__ () and __rlshift__ () methods.
The right shift operation can be customized using the special __rshift__ () and __rrshift__ () methods.

nEy hOGY7 M pow(2,n) WEBRAEL LTEREINET, n ¥y bOAET 7 NI pow(2,n) ITKIEE
ELTERINET,

6.9 Ev FHEACEEODZIEER (binary bitwise operation)

Mro=>20t vy tBAEFIZIE, ZRENRZEEIEML XARH D 5

and_expr = shift_expr | and_expr "&" shift_exzpr
XOr_expr = and_ezpr | zor_expr "“" and_expr
or_expr n= zor_expr | or_expr "|" zor_expr

The & operator yields the bitwise AND of its arguments, which must be integers or one of them must be 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 LbE

C it E > T, Python 1217 2 HEEHE IR CELIANZ S > T D, 2 TORMEE . > 7 MEREF,
vy MAEET I D BELRoTVET, £/ a < b < ¢ WEATEEHINCHVW STV S O &R CHERICK
b C BrRLEVWET:

comparison = or_ezxpr (comp_ope'r'ato'r* 07‘_€$p7‘)*
comp operator o ngn I nsn | [[pe—] | ny=n | ng="n | nyp=n
| "iS" [Ilnotll] | [Ilnotll] nin"

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.

HEIZWLS S THEBETEIZNTEET, flRldx <y <=zldx<yand y <=z EFEMAEDET, &
ELZoHA, BiETE y BRE—ERIFHMMI N2 MR ET (EE6D5ETH. x < y IMAIIRI L 2
DIEEFF o 72K FHES A FEEA )
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FERINIE, a, b, ¢, ..., y, 2 DYINT opl, op2, ..., opN HHBIHEFTHE5E. a opl bop2 ¢ ... y opN z
!¥a opl b and b op2 c and ... y opN z EFMIZR D EF, 72720, MIFTEHERFIZLLTH—E LT
i A

a opl b op2 c LHEWVWILEE. a »S ¢ ETOHPFICH I I0DT A MEIETOTIERVWZ 2IcFERELTK
IV, Pl x <y >zl (BERWEFZLTEDD FEAD) ZRICELWVWIILETT,

6.10.1 {EDLEE

WET <, > == >=, <=, BIU 1= 13220047V =7 bOMEELBKLEST, 47V x2 b2 UEZRHORE
D FE A

ATSTH b B BEUE 0BT, A7V 27 ME (B id ISR T) BEEFO L ERRTVET, +7
Y x 2 b Ol Python TIERLMEMRMETT: flXIE. A7 =2 FOMEICT 22 2T 3 EHEHEEH D
FHA, . ZORTOF— XELD SHREN 2R EDREDHIET, 47922 F OEEHET 2 B8 D
BDEHA, HEHEFIZ, 47927 L OEL IOV TOREOBEZRFE LTV T, = 0OHE0IE
ICEoT, BHEICA 7Y 22 FOMHEERLTVWALERAH L B TEET,

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

like __1t__ (), described in BEAMBRAX 2T X.

FEMitLEL (== BLXY 1=) DT 74V FDIRZFEWIE, A7V =27 FOE—MHICESOTVWET, E-T, FA—D
4 YRR Y ZAOFEMMIBOFERIFFLVE R D, FA—TRVA Y XX Y ZAOFEfHIBOFMERIZFEL L RvwEe D
¥9, 774NV PORBFVEZDESICLADIE, £RTOA T =27 b 2K (reflexive DD x is y 7%
B x == y) BHBDI Lo bTT,

77 4V FDOIEFHE (<, >, <=, >=) 13RI ERA; LB L X5 255 TypeError 25EHEINE T, ZD
REENZT 7 40 s DIRDFNT L AEHRE. FMtEE R U X5 BTAEERRIFT0E 05T,

[A—TR\nA Y AR RFHEICEMTRVE T2EMLEOT 7 4L s OIRSFVE, BB EETE2H TS =
2 b DEREIE DN EMEDOFEAMLER L EMRINCEZ2TL & 5. 20 X5 BATIIHEOIR 2 # v
BHARTARXT 2RENHTET, FRIC SADHBALBTZANTDOATVE T,

KDY R FTIE, REEDMAAAMD LB DOIRS FENEZHH L TVET,

e WO DHAALDEMER (typesnumeric) E1EHE S 4 75V OB fractions.Fraction B XU
decimal.Decimal (. ZHH DR OHEFH THER MY R TE I, HEBTIIEF LSV
A= FINTOVRVEWSHIRSH D £3, b 2ROFIROEEHNTIZ, FHED 0 R LUICBUEC (7
A3Y XLNZ) IELWHESITTOh E T,

IEBMETH % float('NaN') ¥ decimal.Decimal('NaN') IXFiRITT, & IEHE L DEEDIERFLE
BIXBT3, BRICKT2EMEE LT, IFMEIXESZBES EFEMTX vz iz s, Ml x =
float('NaN') 251X, 3 < x,x < 3,x == x I2THT. x '= x XETT, ZORZHEWZ IEEE 754
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K72 DT,

e 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 NAF V=4 R (bytes £721% bytearray DA Y A XY ) X, ZNHOMOHFHHTRAL B T
BTExEd, WBIIEROBY LToME%E M- 2iEEF cfibii g 3,

o XTI (str DA Y ARV R) OHEIE, XFD Unicode Da— KR4 ¥ bOEE LTOMHE (FHAIAABEE
ord() MR H) ZfioifFENIEFTiTbhEs,

NFHNEANL F VS —F 2 AFEBIZZHERTX R A

o ¥—% VR (tuple, list, or range D4 Y A XY R) OH#KIE, FLRY S LTL2TA T, range (JIH
Ptz R — P L TOWEEA, BRI E S LOFEMHLROMRIZFM TRV LD, B35S LD
JEFF L TypeError 2 L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in con-
tainers 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.
HAAABDALV 7> a5 LOFERLBIIRD X5 CEEL 9

— B OMERDPEME 725 2 00av 7y arid ALAE ACRE, MGT2HEEL 5 LOHKORER
DEMTRFIUIRD TEA (BRI [1,2] == (1,2) 3ERFCTHRVOTHTT),

— HFEZH A= LTWwdalLrya yolAfFid,. RYIOFEMTRVWERZDIAFLFCICRD £
BlzR, [1,2,x] <= [1,2,y] i x <= y EEUMEICRD £3), MIET 2 ERIFEELRVIGE.
FMWhHoavrzyayoR»EoEFezh £3 (Bl [1,2] < [1,2,3]1 EETT),

o ¥y VY (dict DA Y RALX Y R) DHEROFERHEM & 722 DId. FL (key, value) ZFioTW3 L
ENOZDOE ZITRD £F, F— LHOFMLE T AELMEHI SN E T,

JEFELLEE (<, >, <=, >=) I& TypeError %X L 3,
o 5 (set £721 frozenset DA VAKXV R) DHHIE., ZhoDBIDOHEHFTRERR 2T bITAET,

B, HRED D VB EEENE S h R T3 IEFHENERINTVE T, ZOBRKIILIE

*3 Unicode #EH#¥ Tk, A—RKARA > b (code point) (213, U+0041) ¥ #HRXF (abstract character) (il 213, "LATIN
CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMRELFIE 1 2D a— FRA ¥ M EM-> TREINETH, E
Boa—FEL Y bOFEHEoTHRITEZMELF DL EADY £, HlzE, 55 "LATIN CAPITAL LETTER C
WITH CEDILLA” &2 — RN U+00C7 Z® % BREHAXF (precomposed character) 1 DX THRETEEFT L, a— Ffi
& U+0043 (LATIN CAPITAL LETTER C) 1<% % BEXF (base character) D% 512, a— FfiiE U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23%i{Fe LTHRHTE LT,

XFLN O HEARIEIE Unicode D2 — FRA ¥ POLARATITORET, ZHRABICE o TREENTEZVAD LOLEEA, B
ZAE, "\u00C7" == "\u0043\u0327" i¥, ¥'5H 5D FdF UMHF "LATIN CAPITAL LETTER C WITH CEDILLA” %
KELT02IZd0b5bF, ORI False D X9,

MBEXFDOL LT (DFD, ABICYE o TEHEMNZRGET) XFH 2 HE T %1213 unicodedata.normalize() Zffio T
X\
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FrERLEEA (FIZE {1,2F & {2,3F 2 W) 200EABIFIAHD 5 —HOHMPHEATH R LN
EATHLDD FEA) o T, BARRIEFEICKET 280518 LTETITIED D T8A (BIZIE.
min(), max(), sorted() IFEEGDV R M2 AN LTHR 2 L RERERBERELD E3),

EEDOIB T, ZOBEZED NG GEG XN E T,

o MDMHAABDIZE AT Y v FORRESINTELT, 7740 b DHBORS FHENZHAL
£75,

HB O 2N AR A A LT 2—YERY 7 R, AR S RO —BEEORANHE S BEHAD D %5

o HiLEIZKPITRITNIRD FHA, 2F D, A—0F 7V =7 MIFLLRTFAIZRD FHA:
xis yZoldx ==y

o HWBUIHHHITRIFNZRD F8A, 2% D, UTORDOKRIIFE U TRIFINZXZD ZEA:
Xx==yZy=x
xl=ytyl=x
x<y&y>x
x <=y &y> x

o HEUAHERHITRIFTZRD /A, DITO (EHFETRY) B3 Z OFHHTT:
x>yandy>zhE5lEx >z
x <yand y <= zZ5Fx < z

o HEBOMBEMBMEOGETRIIUILD TEA. 2F D, UFOKOFERIIF L THRFIRD $EA:
Xx ==y &not x =y
x < y ¥ not x >= y (ZIEFDEE)
x >y ¥ not x <= y (RIEFDHE)

KEO2REI2IMEFIL 7 a IZYTREDET (RLRARFY—F YR YTIED £330, £E
<y EYITIIYTIEED $HA), total_ordering() 7aL—XHZBRML T IZE W,

o hash() ORREFFMMEE —HL TW2RBERH D ¥, FikA 7222 M5 LIRRAIT Ny & 2 @2
D, ANy Y aEPFHETERVDDL ENIZRENDHD T,

Python & Z O —EMRAIZEH L £ A. FHE, IFBUED ZOBANIED R WHle 2 b 5,
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6.10.2 FAEREERE

HET in BXUY not an EBEBEBREANE T, x in s OfHiilX, z 2% s DELRTHIUL True &i2D, 25
TRIIAUL False 72D ¥ 3, x not in s & x in s DBEZRLE T, TNRNTOMARADY —F > A8y
BEMIMAT, #ED in ZHENGAONLXF—2Ro TV A2 ZHRNIERTFLLTHR—-FLTWVET,
VAN, BTN, BE. WEES. #FE. collections.deque D k572 a v 7 FHIZEWT, K x in y I any(x
is e or x == e for e in y) XTI,

XFHNRNA FHENZDOWTIE, x in y & 2 2% y DIAXFHTHZ L Z, »DOZDL ZIZRD True ITRD
F9, ZAF y.find(x) '= -1 LTS, EXFINE, MOEEDXFINDE D LFF e Al ENET, o
T "" in "abc" X True 2RI Z LI D £7,

For wuser-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 y is 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 ¢ 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 4n raised that exception).

HET not in X in OEBEEERNELZEE L TERINTOVET,

6.10.3 FE—1%DLEE
HET is BEY is notldk, A7V 27 bOE—HICHTE2TAMRITVET: x is y & z & y BEIL AT

Dz VEEBETLE POFOLERRVEICEZDET, A7V =27 bPOR—MIZ id) BEEE-> THEINE
Fo x is not y ¥ is DEfEERKEL - b DIk D 9,

6.11 7—JL:8H (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

 HEMRAR—Yarryary, ZUV—Y R, F4 22V FROBIBFHEDDIC, 4 YRR VARXY v RREBDHEZITS &5
R EIC is HAETOMMIEZ, —RT3 e HETEAVIRIBOLE LM LA, FHlZEAZAD FF 2 XY P ERHERL
TLIEEX W
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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 &, FIEBMBETH 2581201 True 2. ZNLANDEEICIE False IZRD 35,

A x and yid, £3 2z ZFHMAEL ET; 2 DMBRS o DEZIRL 3, 20N OHEICIE. v 25l L 725G R E
BRLUET,

Xxoryld £ 2 Z2iHliLxT,; 2 2HARS ¢ DEZELET; 2R ADGEIIE, y Z3Hli L FREz
BLUET,

7B, and b or b, BI{H%Z True X False IZHIFRE T, BIRICFHE L 7251828 L 9, Z DIEERDMER] 72
EHHDET, FlRIE s WFHNT, BXFHNRLT 74NV FDEICEZHZ 20w %, Ks or 'foo' I
ARG ZET, not ZBFTHULWHEEZIENT 2DT, 5IORICEFERS 77—V EZERLET (Fl21E, not
'foo' I& "' TIF7 < False D X79),

6.12 {AZL

assignment_expression = [identifier ":="] exzpression

An assignment expression (sometimes also called a "named expression” or "walrus”) assigns an ezpression

to an ident<fier, while also returning the value of the expression.

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 ZX W,
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6.13 %&f43{ (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" exzpression]

expression = conditional_expression | lambda_expr

SR (LRLIR D ZHER T CENET) 135D EEEMEW Python DR T,

x if C else y LW RIIHRANT = TR EM C ZFHHEiL 3, C 2% true DHE z 23l X AUEIHR S H
5, ZhANDEE T y DMl IR N E T,

SFMEHBICBE L TX DL IE PEP 308 ZZHL T ZE W,

6.14 5 L4 (lambda)

lambda_expr = "lambda" [parameter_list] ":" ezpression

FLEANX (FX R PENET) ZEABEKEZERT 201V E T, X lanbda parameters:
expression FMAMA T 7 MIZRDET, ZOMAHAF T 27 PILITRERSINTVIHEMATY =
7 MARRICEMEL 5

def <lambda>(parameters):

return expression

FIBO—EOR I BHES 22 LT FEV, SAXRTEREINEREXR7 /5= arv2E8b Tt
MTERVEICERLTLEX WY,

6.15 XDU X+

expression_list n= expression ("," expression)* [","]
starred_list n= starred_item ("," starred_item)* [","]
starred_expression 1= exzpression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

)2 FFRRPHEERRO—FICHR > TWVWEHDERE, PRI —20D0hr<EELRDV A MIXR I Ik
DET, FTLDOEZEZ, VAMZHZROBICHE LI DTS, RFELSANTHIX N T,
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TRARVZAZ x 3 ATITINDOTVINYY ZERLET, COWBEETIZ 41777 TRINERD T8A,
CDATIINET Ry ZENTNBTEZDS — 7 VARERIN, HiLnwg L, YR, EEICANAE
nNx79,

Added in version 3.5: Y A FTDA T TNDT V8w 73BN PEP 448 TR XINE L7,

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 FFHIER

Python &, XZ2EPSEANCINFHEL £, 7272 L. RARXZFHES 2 & 2. A0 EL LD b Il
nxEs,

LRIORTEITXDOFTTOREIER X, RAFORFIEFEETCICKRD £3:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: expré}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **expr5)

expr3, expr4 = exprl, expr2

6.17 EEFDEBITIENL

PUR DI Python 1281 2 AT OBEIAM ZERH L7z DTT, BEBMORD @V (HEHRDIED) D
HORHEV (FHEHRDIITN) BOIKHRTHD £5, FTARy 7 ANOHEFEFOEEIAMIZFE T, HX
HRINSRENTVRWS DRI IHER TS, RUARy 7 ANOHEAEFIZ, EroaAe 7 rv—FLEhxd
(BIHt e LT, REFEBLUOFRMFRNZEL LTIV —ALEINET),

g iR s TWwWa k512, iR, g, B—HEo 7 2 32 TR UEBEIEMN 2H > TWwWT, Er oA
HEHT 2 L WO R ER o TVWB I L IRIERLTLFEE WY,

136 % 6 & I (expression)
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BT

BLL]

(expressions...),

[expressions...], {key: value...}, {expressions...}

x [index], x[index:index], x (arguments. .

awatt T

*k

+x, -X, ~X
*Q,/,//, %
+ -

<<, >>

&

in, not im, 1S, 1S not, <, <=, > >= I=

.), x.attribute

FEE T E 221 FEIIE
T RBERR
WFIE. AT A4 AE. O L. B
Z

Await

NER

B, &%, vy ML NOT
FELATHISRE, FREL. U1 D 5 CRREL, R0
A S X A

> 7 M#EE

vy MHEAL AND

'y A XOR

vy ML OR

FigeH—ED 7 A + % &bk

U R PRIR, HER

not 7 — VA NOT
and 7 —HE AND
or 7 —iEHE OR
1f - else MK
lambda 7 LXK
= RAK
iilpE

B NERFEET o+ X AHICH B BEIERMTEHE TS 5 WVIEHEIELY v MEETF XD FHOREEEEMN 2D T, DFD 2%+-1 13 0.5

b EY,

*6 o:ﬁ ;—-—»I

6.17.

[ 1o 4

—Z

BEETFOEBEIRE

EINER 23 TIEE D £ 3

137






SEVEN

B2 (SIMPLE STATEMENT)

BRI e E, B omMETRICN® 55X TF, BH—DfTIZiE, BROHEMXZtIany TRYI->TANS
TEMNTEFT, HMXOMIILL o@D TY:

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

import_stmt

future_stmt

global_stmt

nonlocal_stmt

type_stmt

139
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7.1 X (expression statement)

AE, (FIHFER WG TR) 2R L THEAT201ffio7z b, (@HIE) Fus Yy (procedure: H
BRAERZRIRVEMD Z & TF; Python Tld, 7B Y %3l None %KL £F) I 722 ffivg
To ZOMOMNATHAXZMS 2B TEXIL, AHLIL DD T, AXOWUILITFO@ED TY:

expression_stmt = starred_expression

REROY 2+ (B—0OROZ L bH D $F) 2HEHHL T,

MEEE— FTIX. (B2 None TRIFIUR, EZHAAABE repr () TXFINCEHL T, ZORRO XTI %R
BT > TEZH L E T, (None I3 XX DEIFFZHINRZWDT, 7o yOUHLZIT-T
HHNIFONEEA, )

7.2 K AX (assignment statement)

RAXIE, AFiEfEIC () fEL2D, ZEARERA 7V 27 bORBESCERELE LD T 201c#bi
£7:

assignment_stmt = (target_list "=")+ (starred_ezpression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "1"
attributeref

|

|

|

| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DT DOWVWTIE 74T HiRZSRL TLZE W, )

KRAXELDY Z b (ZHEHR—DOXTSH, Ar~vTRULNLAV A PTH LKL BREZ X IR z2A
WHILTLZEW) 23iL, BohiZhEhDATI =2 bEX—4 v b (target) DU R M LTED S
GALRALTOE T,

KA EZ =7 v b (VR ) ORI > THIFRINITDRE T, X—7 v MBEEARERA 7Y =7 b (BES
M, BRFREL, FRBRATAR) O—HTH25E. COLEARRLA 7Y =7 MEIREINICKAZEITLT, £
DRADENZBET D 2 0HWT L2 AU D S8 A, RABRAIRLGEICEHINEHITTL2ILHTEE

140 % 7 Z Bl (simple statement)
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T, ML AN ZHAIR, EHENBHMMNL. 204 TV 22 MUERTER SN TVET (BERDRE Hi
EBELTLEEW).

Z—7y PYR MR AEIRAFFIITHEA TV TS X, ZRUSHT 247 =227 PORAR, UTFD X512
BIRANICER SN TVE T,

« X—F 9 FJRIDR—F v b1 OEFTar<snHnTEs 3. FREICHENTHDODNATWAIGE, F
T2 MIFDEX—F v MITRAEINE T,

o FODMh:

-7 EBENEORX—Fy beENS, BHIZT ARV R BP—Df WXk =7y b3&Z =7y U R M
—ORFEEFNTVEEE: A7V 27 MIATI7IAT, PRI X—F Yy PIRMDER—=F v b
DEED D=2V VEREFRFLRITNUIRD FRA, BNEDOX—F v PEIDFIOX—F vy M, 4
T I NDEHEOERIPEr O ENAShET, BNEDOX—Fy PIDBRADEZ—F Y M2, 4T
TINDREBDERPRAINE T, BNZDX—7 v M, 41 77 TNDE-7EHEZDY 2 FRA
ENEFT (VA METHLEVEHEA),

— EI3THRWEE: A7V 27 M3, =7y PVRMNDXR—F v P eRILBOEZERZROA T 7 71T
BRI S T, BRIEISEAMIGT 2 X—7 v MRAZNE T,

HM—D&Z—%y hADHE—DF 7Yz 7 FORAIEZ. LT LI L THRHICERINTWVWE T,
o X—7y FHEAIT (%A OHA:

— ARIPBREDOI—-F T r Yy ZJHD global ® nonlocal XIZELNTWVARWIFIUE: ARNIRED
0 — A NVAFIERANDA 7Y = 7 MICREE N E T,

— Z5TRIFNL: AElxEh T e — N VEETZERIND, nonlocal THR®D & N7-4MUlD £ ETZZRIA
DI Tz MCHEEINE T,

HHID T TIHRMEEADLE. FHHRM (rebind) BB RO E T, HRMICK - T, LHTZ ORI
ENTWA T 27 FDBRA Y U b (reference count) B BIZR o T25E. A 7Y =7 MIBR
(deallocate) X4, 7 R& k727 & (destructor) 2% (TFEETIUR) MUHI N E T,

o X—7 vy FEMZROGE: SRS TV 2 —EEOXDMEFHME S N E 5, EIFRAFTRZREEZMES A4
TVl PTRIINIED FHA; 5 TRIFAIZ, TypeError PiEHINE T, R, ZDA TV =7
MEZRLT, BRAA 7Y =7 P RIEELZBHECRAL TIV2EWEDEE T, KAZFITTERVE
A, BIsk GEHEIX AttributeError T A, SRTIEDH D FVA) ZEM L ET,

BE: ATV 037 724 Y AR 2T, RAEHETOMMNIBNSREH 2 &, AURD a.x 13
A VAR VADEIEE (4 VAR ADBEPTFELRITIUL) 7 7 REHDOEE H12d 7 72 2T % AlHE
MadDET, ELUDOX—7 v b a.x ZHICA Y AX Y ADEEL LTEID Y Toh, HELSITER
NEF, ZorBH, B2 20 a.x EAULEESHT 2 L3R A HEREZY 7 REEE SR
L. B3 LA Y AR Y ZAEBEERADEZ =7y P LTERT 2 X577t &:
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class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ e, property() TERES N0 RT 4 DX S RBRTAZV FREHIIHLTIE, 3T LDHTIE
F2LF R FEA

X—7y FPHRTFRELRS: ZREINTV L —JEEADIFHH SN E T, ZH»S (VAIDES7R) T a—
RTINS = Y RAX T2 v, (HEDOEIR) vv¥r A 7027 bR LARITNIERD £¥
Ao KT, BFRILORT A FHB XN E T,

—XGED (VAMDEIR) I2a—RTNRY—F Y AA TV 27 b THIR, IRFRLIIBERE S 22T
IR D FVA, BEPELRS, O—r Y AORIPMEINE T, BRIEIEKNIC, -7 Y AOREX X
DH/NERIFADBIETHRLTERLT, =7 YR 204 VT 7 RAHRODERIHWRAL T 2 7 b
ZRALTIODBWEDEONE T, 4 77 A2 5. IndexError PAH I NE T (RFHE
SNy —F YRR AZIToTH, VA MNEROHZEBIMNITEREA),

If the primary is a mapping object (such as a dictionary), the subscript must have a type compatible
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.

R—=07w FBRATA R0 ZREINTWE —RKEXDFHEic N £ T, —KEBERXE. (VA PO LI %)
22— RINRY =T VRFTI 27 b EEZRTINERD R A, BRALT TV =7 VIR E DY — 5
VAFTY 27 PTRINERD FR A, K2, A74 ZADRRE EREZRI AP BIVIFHH XN ET; 7
74V MEFZENRZN 0 Y= Y ADRITY, LR FROFHMIIBEETRITINUIRD EEA, VT
NDOERPERIR S, =TV RAORINMEINE T, KNS, HERZ 02563 —Fr Y ADEX ¥
TRINEZ LN ZFhFET, RIZIC. AT ZRZHERAA TV 27 P TEEBRITIWHLS —r v 2
F7V27 PCHWEDLEE T, Z—F v b —F VRATHENTVERD, 2574 ZDEXEHRAS —
TFUVADRILRZ>TVWTEL, ZOHBRER—F Yy’ —Fr VADORIPEEINET,

CPython REDFHMl: REDOEETIE, X—7 v POMLERADOEL LT TH2 L ARINTE D, EYXL
M3 a— FAERT = —XFlR T 7 — X v =Y 2 ffo THA SN E T,

RADERIC LR, FHEHADF —N—=F v 73’ [l (simultaneous)’ T3 (flRiF a, b = b, ald=>D
DERE AWBERZET) M. RANRERZZEBEF E5L O —N=F v T3 ELSEARI D, RELDOITTT,
fiziE, LroFur 7 aik [0, 21 ZHAOLTLERVET:

x = [0, 1]

i=0

i, x[i] =1, 2 # 4 1s updated, then z[i] is updated

print(x)

142
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2E

PEP 3132 - Extended Iterable Unpacking
xtarget DFEEFERE,

7.2.1 EHAKAX (augmented assignment statement)

RKERAE, “HERERAXEZHAEDE T 2D LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop e B e B S e BV B L IS
| me>=r | necst | ng=n | no=n | v

(D 3 DOMLERICOVWTIE 7547 2BELTLEIW, )

RREARAE, 2—F v b (BHEORAXLEST, 7oy 73D EEA) XV R MEFHEL, 206
DDA TFHTREDRBERARD IHHEE 2TV, RE2D DX -5y MIAALET, X—7 v MI—K
LMl T R EE Ao

An augmented assignment statement like x += 1 can be rewritten as x = x + 1 to achieve a similar, but
not exactly equal effect. In the augmented version, x is only evaluated once. Also, when possible, the actual
operation is performed in-place, meaning that rather than creating a new object and assigning that to the

target, the old object is modified instead.

HEOMRA L ITE N, BERAIELZFHES 5 Al A0Z2FHEL £5, 2t 23 alil += £(x) 3%7
ali]l ZF#N, £(x) ZFHE L TMEZITV, KERICHRZ ali]l KEHDHTET,

RKERALTITOR RN, ZIAANDRAR, = XXHITEBDEZ =5y Y HFET 258 2kE, @EONRA
EEUT LS b g, FAkic, BERATITON S ZIHERIZ, HBECL->oT AV FL—RRE »M1bhL s
ek, @EO IHEREFEL T,

EBHEZROE -7y t DA VIARBBEA VY AZVZAREICOVWTOER L REMRICETE ORANEH S
£79,
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7.2.2 FRGEHAX (annotated assignment statements)

AR AR 1 2OXDOPTEHRREEEDOT /) 7 —2are A7 a v ORANLZHAEDOERSDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_exzpression)]

WHED KA (assignment statement) ¥ DEWIX, RAED 1 DIREI NG Z 2T 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 annotation

is evaluated if in class or module scope, but not stored.

B A 2 — I THENTERIMFT VT WG EE. 204N Z DR a—STte—s1kdoickh 5, IR
FHhzEME X T, R a— A I2BMEI N E R A,

If the right hand side is present, an annotated assignment performs the actual assignment before evaluating
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.

2E

PEP 526 - Syntax for Variable Annotations
(7 RAZERRA VAR Y ZAER R EGAT) ZROBTRZ NI 25, axX > P TERET 2O TRBRWIE
DENRZE,

PEP 484 - Type hints
typing Y 2 —/LZBIL, FNENTY —L = IDE T X 287 7 7— 2 > OREUEN 2R E 1R
i3 2 RE,

N—Y a3 3.8 TZHE: 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.
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7.3 assert X

assert L&, 7077 AT Ny ZH 7 ¥ — 2~ (debugging assertion) & {HHNT % 72 OEF 72 51ETT:

assert_stmt = "assert" expression ["," expression]

Hili72 5 assert expression i

if __debug__:
if not expression: raise AssertionError

LEMTT, WERIE assert expressionl, expression2 iX. ZhEFEfiTF

if __debug__:
if not expressionl: raise AssertionError(expression2)

FEROEMBIfRIZ. __debug__ ¥ AssertionError 3, [A#ADMHAAALEEZ SR L TWS W IHHRD FITHK
D> TVWET, HEDOEETIZ, HAAALE __debug__ IFEH DKM TIX True THH ., R ERI N
7eHE (A P74 47> ar -0) i False TY, BRDa— FAEREHI. 2 284 VIRFICRGE AR &
NTVBE assert XDA— FZ2—YIHNLFEA, ETRERLEZRXDOY —Ra—-F2L5—XvE—IYAICA
NBEREEIDDEFHA; a—RERZ Yy 7 P L —RARNTERINET,

__debug__ NORABRERBETT, #HAABZERDMEIZ. 1 2TV XS 5 L 2ICRESNET,

7.4 pass X

pass_stmt = "pass"

pass [EXVEE (null operation) TF - pass BETEINTH, MDHEZFTHA, pass &, HEANTIED
RERD, a— R LTI ET LS RWEED T L -2 X LTEATY, B2

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.3. assert X 145



The Python Language Reference, 'J 1) —2X 3.13.0rc2

7.5 del X

del_stmt = "del" target_list
A 7Y 27+ OHIR (deletion) X, RADER YL IEF I HETHRNICERINTVET, I TIRELR
FIEEARE T, W oD Y P ERRBZICEEDET,
X—47y PYRMIHT BHIBRIE. &2 DX—=7 v FREDI AN IRICHIFHNCHIRL 35,

HETOHIBRIE. B —A N FE703 7 a — LIRS Z DAFRTORME LI O FREE5, 5 5 DHAHTZEM 2.
HHIDBFEICI—F 72y ZHD global XTEHEEINTWVWERESIPIZED ET, #AHIHBREME (unbound) %2
5., NameError IS AT NE T,

BESR, BFERE. BLURT AL ZOHIBREEIX. MR —REA T =7 MEINET; 74 ADH
FRIE—ANITEYI R DZED R T 4 A2RAT 2D EEMTT (2. COMMRERDBRIA RSN AT 2
FTHRESHTVET),

N—Ta v 3.2 TEH: DIENE. DA3LEIBARAA N L0y ZOHBEHE L TENLESIE. 0 —HILLRIZE
M2 5 Z DL ZHIRYT 2 Z L IERERUT L2,

7.6 return X

return_stmt = "return" [ezpression_list]

return 13, BIEUERNTHOGEMNCA A P LTHNETH, XA M LAY 7 REEMIEHNE A,
RVR D256, VA MPMEHESNE T, ZHLIO5EIX None TEZRZ N E T,
return Zffi5 &, YA+ (£721F None) ZRDfEE LT, BEOBBMUIH L oKITHL 5,

return 2 X o T, finally Hiz & 7S try XOMUER G| 2N Z &, FEEICEED 5KT 502
finally HiDSETEINE T,

VAL — XTI return XEY = 1L —X DD D Z/RL. Stoplteration PN ZEHIEF T, KX
N7fEIZ (HAUZ). StopIteration ZMEMKT 25 8IfEDIL, StopIteration.value BIHIZHD 7,

FERBY 2L —2BEETE FIMELD return XWEIHFAPI =2 L —XDEDLD ER L.
StopAsynclteration ZEH S EE T, 51HH D D return I, FEFAMAY = 2L — XM TIIETZ T —
‘f“‘j‘o
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7.7 yield X

yield_stmt = yield_expression

yield SUIXERINC yield I YU TT, yield XEHAWS ¥ yield A TRHELRIEIMEZ A S 5 Z e 3 HKF
T BRI, yield X

yield <expr>
yield from <expr>

WEBIR D yield 3 ¥ FHiT 3

(yield <expr>)

(yield from <expr>)

yield KU generator HEFRT 5 & X2, ZOARKANTOAMES Z e R E T, BEBIERANT yield 2 ff
H¥2ZtT, ZOERITEE OB TR Y =2 L— BRI D 3

yield ODEKDOTERRHINI. Vield I HiZSWL T L& 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.

ZITRINX, raise ZEMORZ, fINNA 70227 b LTFHAIL £3, UL, BaseException O 77
FRAERZA VARV ATRINERD $H/A, 7T R85, BIAA VARV ANREIR L & 7T A 25T
A VYRR LT B e TROoNE T,

BIHD B 1ZHINA YRR AD Y FAT, {BIEA VARV RAEFDBDTT,

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:
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[raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised 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")

(D<= 12%i<)
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(FIDR=I 5 DfEE)

{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

Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BlAMCBE 3 2B MmERIE G Bcd b 3, £/, FIAVLEICEE T 2 E8E try X EICH D 5,
N—=Y 3z 3.3 TEH: None »’ raise X from YD Y & L TR 2 X5k D E L7
Added the __suppress_context__ attribute to suppress automatic display of the exception context.

N—3 3 ¥ 3.11 TEHE: If the traceback of the active exception is modified in an ezcept clause, a subsequent
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 XiF. WX 2 LT for L—7% while L—7ONHITOAMBT 2 2B TEFTH, L—THNDOH
BOEFRS 7 7 AEROAMNIIHHTE EE A,

break X XEFSHEBNMDONL— TR T IE, L—FI2A T a D else Hinh2EEFIIETFNERF Y
TLET,

for W—""% break Lo THRTT A, V—THlHlX -5y MNIZDOROEZHREEL £3,

break % finally HizfES try XOIMINTUIH 2 TERICIE, L— T ZEBRITRIT 2F1ICZ D finally Hidd
FITENET,
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7.10 continue X

continue_stmt = "continue"

continue & for —T7R while N—THNDFI A b THTEMICDABNE T2, L—THNOBEBIERSZ 7
AEROHPIIIN TR A, continue &, XZH S HH WD — T DR ML Z HEE L £ 5,

continue B3 finally AlZFioz try X2KkF 2 L E. Z0 finally AISRON— T A 7 V2D BHNITHE
TEh s,

7.11 import X

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])x*
| "from" relative_module "import" identifier ["as" identifier]
("," tdentifier ["as" identifier])*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier ["as" <dentifier])x [","] ")"
| "from" relative_module "import" "*"

module n= (tdentifier ".")* identifier

relative_module "."x module | "."+

(from HiM W) FAD import XiZ 2 DDA T v S THEITSNET:
1. EYa— A2 RMNTFHL, RETHIUIE— FLIIHLS 2
2. import XWRNDZRAA—=TDu—hNVHFIZER THRIZ EET %,

XD (B = TRYIBIR) BEOHiEEATVWS L 2iE, B x5 ZOHMMEBD import XIZHEIXhizD
X312, 20DATw ITHEIZ L IEINCETENE T,

EVa2a-AZRMI. B=FF2 1 D2HORT v FOFMICOVTIE, A YV R—F2 AT L OFICEDFLH
PRTVET, ZZTEH A VR= b RTLOENWEE W ARXSAXTEDIMEZZ22TD T v 7 DIEAHAAZT T
Bl ARBEEDOA VR—PFTEBZRY F—VLEI 2 LIZOVWTHIRHEINTVET, ZORT v THEK
T2V LIF, BELLEV 2—ADRAMA»SROD, HBIWE T 2 —LilhHba— FOETEED, €
Va—OFHLDBFTIZ S —BREZLDEELPPEETVE Z LIERL T IV,

BRULZED 2D EFICHIETELSBE, XD 3 2D55D 1 DOFETE - NVEAEIEBTHEI S X512
BHET:
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o BV a—NLEZDERIZ as BV TWIGEIX, as DEADLRTZESE. 4 Y R—FEINEEY 2 —ADBKR
MLET,

o MOAFPIEEEINTELT. A VK- FENTVBIEY 2 —NADRENDEY 2 - A2 o BGHE. ZOE
TVa—nHHRA YHR- P ENLEY 2 AANDBE LT, n— A HEZEH TR xS

e AVE—PFINTVREI 2 —APHREFVDET 22— THEWEES., T2 —12E50E Dy 7 —
B, ZEDRy T —=IANDBRE LT, R— AL ARIERTHREINE T, A Y R—- b EhzET 22—
121, EfETRELAEEBHMEEFH Ty 72 LRTAUERD $HA

From R TIA S 5 LML FIER AL T
1. from HiTIESNIEEY 2 — A% R L, BETHED— F LIBHET 5,
2. import HITHEE & iz £ NZHOMA TITH UL RO E (T >
1 4 K= b ENEEY 2 AN Z OB TLOBIEER > TV 52 2 HRT 5

2. ZDMAIFHDRENE o TV o758 ZOMAFHTY 7ET 2 —1DA K-t Zild,
A VR=PENTEY 2NV ZDENEND 2 0 HIEMHES 3

3. BV RMD 5 0IEEIE. ImportError AT %,

4. BUDBRMA Do 125E813. as HiBH 37262 Z0EHL Z5 TRWERLENEEZZH - T, ZDHEAD
SiEh 0 — VGBI R E SN S

l:
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 wmported and foo.attr bound as attr

WAlFOVRAIDE (') ICEEHEDo TV AHEIEF. Y 2L TERIN TV SR I N2 TOHHIH,
import XW\WAH X2 —7Du—HIVHFTERICHBEINE T,

V2 L TERENS DEASINIEE X, Y2 — L OAHZEMICHS __all__ L WOLRIOERETRS
ZETIREINET; ZOEBDERINTVBEAIE., THUIEY 2 -V TERSI N0 A VR— b INA40]
PoRD, XFHINDY =7 Y ATRIFIUIWITER A, __all__ THIEINLAHNE. 2 TRAAIATVWE R
BREAN, FETHIHERINET, __all__ BERINTVARVWES, [INAREIE. £ 210
BB TR 272, 7UVE—Ra7XF (') THELRVETOAFOZ L TS, __all__ EE2TOREH
APl 2BV RETT, 24U API O—FTRVHD (ZDEY 2—LTA YKR—bEAHEDOATVWEZ T4 T 5V
EV2—NRE) 5o AR LTLEDLRWEDDHHHATT,

A YR=bPDY AN EH— FIEK --- from module import * - &, TV 2 — VLNV TODATFEINET, 77
AREBERT IO ZME S5 £ 35 &, SyntaxError DX E N E T,
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AVR=FTREI 2 EIEET L E ZOEY 2 —LOffinf4 (absolute name) ZET 2 HEEH D £
Hho BT a— ARy r =IOy F —JIZFFNTWIHE, LBDO Ly IRy r—Inb 208y r—
DR TDEIEBRLAMENA VR FTEIENTEET, from DRIHEESINIEY 2= v Fr—=ID
FICHEBMED N v b 2T 2 2 e T, IEMRHARTZIEET 2 2 e R LIBED Ry F =V HEE»P 5 WD LD
BT DERIEET AN TEE T, KEHO Ky M2 1 DDFA. import 2B IR 5> TVWBEEY 2 —LHTHF
HET2HED Ny r =Y % RLET, 3OO Fy ME 2 DLDLNLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FEITT 5 L. pkg.mod A4 ¥ R—+bFT5Z IZk D T, pkeg.subpkgl
DHI 5 from ..subpkg2 import mod % (T % L. pkg.subpkg2.mod &4 ¥ H— L ET, MR-
b DX Package Relative Imports DEICEEFNTWET,

CDEI 2a— AP — RINZXREPEFFHNCRD72WT TV T — 2 DDz, HAAABE importlib.
import_module() PMEHEXNTVET,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.

7.11.1 future X (future statement)
future X 1%, FERORE D172 e BEPEHEL X 7z Python @V V) — A THIFTFTEEIC A2 5 & O SR EIRAT
2T, FEDEY 2a— A% AV A NEE DD, a2 1 F120F 257R4] (directive) TT,

future IIHIED R WEBTR X N/FFRD Python DAN—Y a VICEBIIBITT 220D dDTT, future X
WK o THERED IR 22 ) ) —RADANCZNEEY 2 — VR THAT 2 Z e B HIKRE T,

future_stmt 1= "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])x*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" identifier])x [","] ")

feature n= tdentifier

future XUE. €Y 2 — VOEHENTHEDRITIUILD £ A, future XDFNTEF VT IVWARIEIUTTY -
o EVa— LD FFaXyT—yarXFEH (Hiud)
e XY b |
o ZHT,
o ZOfhd future 3L,

future X% 5 HEDH 2 HE— DHEEIE annotations TF (PEP 563 &R LT X W),

future X TEHMICTE 2 REENLHKEIEX 5 TD Python 3 ML ET, 2DV X b
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{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement TF, ZNHEBICETHEMICK > TWT, BAEBMED DT
BEhTwa D, JIRZREZITITY,

future XUE, 3 Y A VIR D T CRE S M, bk 3 SREOHE 2 RSO (construct) (20
TOREKRMNINEEINTVWIHE, ZEHENILIXUIZERERS a— F2ERT 2 e THREIATOES, Hik
BHEBEIC L o T (Wi a PRIRED & 5 %) AMEDQ R WHL e ID AN e SZAHDET, 20
By AV FREEY 2=V EHIOR D DI THRNTT2REND 20 LWERTA, 25 Lia— FEBIET 2
PUEIR, ETRETHRERI LTS3 TEEE A

INFETOLTOY Y —RZBWT, AV, FIEEOERENERF AP EH > TED, future I KA DFERE
BEENTVAEEIIEa Yy A AL —2EHR L ET,

future XD RATRHC BT 2 EEA 2 BRI, import X 2RI UTY, EH#EEY 2 —)L __future__ DD, Z
NIIZODVWTIRETHENE T, __future__ &, future XWFEFTXNBZBUTERE D HIET import XNFE T,

future X OFEITEHIC BT 2 EHIRERA T 1. future XTHMLE N A REDHREIC L > TED D £ 3,

DITFOIZE, A SRR BRI VO THERE L TL 2 &

[import __future__ [as name] ]

I future XTREHH THA; ZOXLEHF D import X TH D, ZDMDRTRZ BIRA T By 22 HlFR &
HHFEHA

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.

SEEH A X TV EROTa Yy T TERA AT LT future &, ZOBDOA VX FY REy > a YRTHEINNTK
DET, AVRTVRE -1 A7 ayTREBLTETINERZY S MAZEL, X7V 7 MHIC future X%
ANTBL Y, File B3R 2 ) P BFETEINRICHIET 2 MEEE vy & a Y TEMCRE D 3,

2E

PEP 236 - Back to the __ future___
_ future  HHEOEREZR
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7.12 global X

global_stmt = "global" <dentifier ("," identifier)*

global &, BIfEDa— K7 my 7 2R THIRF SN2 EEXTT, global XUd, FIZEL @il %2 7 ma— 2
B LTHIRT2X5BETE2 I E2EKRLET, global 2L/ — NLEBICRAZITD 2 & IERATHE
TIH, HHZREZHZRZZOEH 2 /70— "V THELESEIT I/ \VERZZRT LN TEET,

global XTHIET 240N, RILa— 7oy 7T, 707 I 47F X+ I global XX DA - TIERD
EH A

global XTHIZET 24HNE. REIEE LT, £713 with XX ezcept HIDOX—7 v b LTERINLD,
for DR =%y MY R b, class EF. BEER. import X, BE7 /7 —>a YORTERINSZD LTk
DEFA,

CPython REODFM: BIEOEETIE, ZNLDHIRD S BEEOPIOVWTIMHI L TWERAD, TurJ
LT ZDRMENTARZELHITRETED D $E A, FEROFZETIE, ZOHIRZHH LD, BEED S BIcT
077 ADOEKRMNIELEE LD TN D D £5,

TOJ3RDIDHDERR: global 13 —WIHT 2HRH) (directive) T3 Z DFRANZ, global 3 & A
WatAAENTa— FIZH L TOABHINE T, K. HARAAD exec() PAFINICA 5 T35 global i,
BEOIFUHLEZ FBATWS a—F 70y JNIZHIRZKIZT I L3R, ZOXIBXFICEENTVS
a—Rid, O LEZEL 3 — FNOD global XITHELZITER A, FKRDOZ L2, B eval() B &
O compile() IZHYTITEL T,

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.
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2E

PEP 3104 - Access to Names in Outer Scopes
nonlocal XD,

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.

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.

B2E
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PEP 695 - Type Parameter Syntax

Introduced the type statement and syntax for generic classes and functions.
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EIGHT

#43 (COMPOUND STATEMENT)

BESZIE, o (7N —TF) AD 3, HEE, FICA > TV A MO XDETOHIENA TS 2D D 5
THERPRIFLE T, RN, BENIEBITICE 20> TErNE T, 2O E —(TICE R Bl
XHBHHET,

if  while . BXY for i, EHNZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO FH OFiZETa— KO
LT EPFEITTELLIICLET, B 77 RERD /2. #HXNIZEEX T,

BWoiE, —oL o i (clause) 257D FF, fild, Ay KL AL — b (suite) BHHEDEFT, —DODK
EXEHRTEHOANY XiE, BTRILA VFY FLRLUICEBIAET, BHONy KiF—BHICHNTZF—7—F
THED., aarTHEDLIET, A4 =M Bk THIAIZNELDERED T, R4 —ME. N XDH 3
fToanryokictIany TRY-> TEPN—DU ORI, £/21E ANy Xk ITT—2EL L YT
FENLXDEED T, BEOHEKDAAS - MIRD, SHLICEEXEZXRAITEET,; LTOXIE, else fi
BELEHD if BB T 200 FoZF D LARWVWREDHE»STIEIZRD £35:

[if testl: if test2: print(x) ]

Fio, ZOAVFTFRAMTE, EIan iciaME1Ean >y X hEnTT, o T, UTOHITIE, print()
DIFRH LIZERTEITEN B H, RLE[TIARVROL S S0 TT

{if x <y < z: print(x); print(y); print(z) ]

Frowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt

| while_stmt
| for_stmt
| try_stmt
| with_stmt
|

match_stmt
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funcdef

classdef

|

|

| async_with_stmt
| 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, XIEHIT NEWLINE 2°. Z D12 DEDENT 230 b D TR T LE T, F/ T 7Y a v OGNS T,
X T ERWTHRETHE 2 DT BIRXIIFEEL £¥ A, (Python T, " 256’29 D (dangling) else’ i
BlE, AANENZ if XEA VYT Y FEIED I TRIRINET),

T ofiic sy 2 EMRA 0GR, S D701z, BHiZhl 4 DITICHE L XSICL TR T,

8.1 if X

if XX, FMEDIREETT 50 fEbhE S

if_stmt = "if" assignment_exzpression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if XE Re—2—DOfHliL TWE, BEIZKR2 X THIT T, BZRoLHDRL — FETZERL T (E: true
1B false DEFRITONWTIE, T—ILEE (boolean operation) HizZ SR L TL 2 EW); Rz, BRLZ R4 — b
ZEITLET (2L T, of XOMOETIZ, FITRiHiiz SNERA) BTORDBMBICR o 1GE. else Hidd
HUX, ZORA = I DRETINET,

8.2 while X

while Xi&, ROMEHNETH M. ET2#EDETLDIHDNET:

while_stmt = "while" assignment_exzpression suite

["else" ":" suite]

while IR ZMHE DR LUEBIM L, ETHIUIRHDAAL — bEEITLE T, ADBBTHIE (BYID HBIC
BRoTWbZedbdHhZET). else HiNHIHEIIETNEFITL. V=T 2K TLET,

158 % 8 & 883 (compound statement)



The Python Language Reference, 'J 1) —2X 3.13.0rc2

BAIDAAL — FHNT break XMWEITEINDB L, else HIDAA — b EEITTE2IBLAA-TERTLET,
continue XWRHID AL — "N TETEINZ E, AL —FHNIZHZEDDXDEITERF Yy LT, ROEHFF
liiCED £,

8.3 for X

for Xid, ¥—=Fr YR (XFHN ZTNERIZVAN) R, ZOMOKIEARE/LA 7S = 7 b (iterable object) A
DEZRITHE > TR ZIT S 7D ifEbh £ 3

for_stmt = "for" target_list "in" starred_list ":" suite

["else" ":" suite]

starred_list RIZ—ERUFFHBE A, FHERRE LT ATITIL A 7927 F2RITBENRDHDET, 204
TIPS ATL—2 BMEoh ks, £3. 41 7L —X0oARS N2 BHIOERN, @HORARDL—IL
It - T target_list ITARA XN (XA (assignment statement) HiZHR), 1 DHDZ A — b (suite) 23FELT
ENET, T, A TL—Z0OERINIRHERIIHN L TRDIEEINET, 4 7L — XD TN TOEEHULM
ENd L. else HiHd LHIUIFTEIN, N—TUBEDBHK T LE T,

BHIDAAL — b DHFT break XHEITEIN D L, else HIDAAL — N EETTEZI RN —TEKTLETD,
continue XDWHRHID AL — "N TETEINEE, AL —FHNIRDIZEDDXDE[TERF Yy T LT, ROERD
WHICFE 2 . T EROBERDPE NG SIS else HiOMMIZED £5,

for V=3 X =7y PV R FADEBADRAZITVWET, ZTHUTED, for L —THHEFD T, ZhLHTOE
ToRARBEHFZEINET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

N=TBETLTHE =7y bR NADOHFNIHIRZINERAD., £ 7 7 TP EDHEICIE. V—TTORA
BRITORERA, b b fHAAAA range ) 1. BROALEEMYZR L £3, HlZI1E range(3) & KIE
T520, 1ZLT2DEICHEREZERLET,

N—=Ya ¥y 311 TEHE: KOV R FOPTTRAXY Z7{fEZ DI (starred elements) ZHEETE 2 K512 X
L7z
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8.4 try X

try XiE, O 2D LT, ISV B X/ 57327V -7y Fa— FEEELET:

try_stmt n= tryl_stmt | try2_stmt | try3_stmt
tryl_stmt = "try" ":" sutite
("except" [ezpression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" <dentifier] ":" suite)+
["else" ":" suitel]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

BRI S 2 Z Do fERE FIS EICH D F5, . raise XOMEHIZ X 2B DERICEET 2 1HHIE. raise
X ficHD £T,

8.4.1 except fi

The except clause(s) specify one or more exception handlers. When no exception occurs in the ¢ry 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.

FISDE D except HIZD AR ULAR D o750, HEDI— NEZHS XM, 2L THUHLRAZy 7L
MBEEHTE T, !

except HiDAN Y XIZH 2 A2 HFH S 2 & TWHIHNPRET 2L, TLADNY RIMRIETF vy L EN, #F
T2 BT BN R T ORBEBED except HIOAMUD 2 — FRMPUHLAX v 712 L TITVWET
(try XEEBHNERITLIDD X S ITfibiE ).

S35 except HiNAODP 5 &, except HIDAAL — b PEITEINET, ZOBE, as ¥— 7 — K’ except Hii

*LogIshg, Alofist R T 2 X575 finally HISEVIEEICOAFECHLRAZ y 7 EbD 5, HFLWHANC X > T, Hufilsh
FbhEd
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WKHFETHE, ZORTIHEINTVWE X =7y MHSHBRAZTRE T, &2 TD except HIIEITAIREZR 711 v
JEFo TVWRITIRD $¥ A, 2OT7Ry ZJORRBIZEET 2 &, @HEIE try XREOERD 5T 2 i
LET, (ZDZkid. 2R SN2 B IDBETHIINIT L THEL. ARlDOANY FSAD try Fi
THSDFRE L5 E. MDY PR3 20BN 2L LN EZ2EKR LT, )

FISDS as target ZfHio TRAINzE T, ZHUI except IO DD IZHEEINET, ZhUIB x5, LIF
Da— K:

except E as N:

foo

M, IR a— RIZBRREN =00 E5R2bDTT:

except E as N:
try:
foo
finally:
del N

X o T, A% except BILIETSRTE 2 X512 F 270121, FIOAFNTRAINRIFIUIRD £ A, 5
DHIRENZDIE, FL—ANy I EENRZ Y, ZORAXY 7 7L —ALTERSBEIED . ROHIR—IIN
HLETEDIL—2HNDITXRTCORFEREEFEIRTLEI ST,

except HiD A A — b WFEITEINBHNIC, HIAD sys BV 2 —VIHEHENE T, except HIOHTIX, sys.
exception() EMUHTHEZI>TIDHMNCT 7R TEIENTEET, NN FIRFETZ L, sys £
Va2 =R E N TV B BINDEA. —DORTDMEICRD %5

>>> 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
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8.4.2 except* fi

The except* clause(s) are used for handling ExceptionGroups. The exception type for matching is inter-
preted 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), OSError(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}')

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
b e e e == —————= I === === ————————

| ValueError: 1

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 expression

cannot contain exception group types, because that would have ambiguous semantics.

It is not possible to mix exzcept and except* in the same try. break, continue and return cannot appear

in an exceptx* clause.
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8.4.3 else £

AT ardelse fliild, avbu—ya—n try A4 — bEHET FISPEHZNT, return X, continue
X, break XOWITNHEDNETEINRDP o TGEICETENE T, else BITRZFIINI. FANCH S ezcept
T X E| A,

8.4.4 finally £

finally i3 235613, " BER OMUEIEE L E T, £7 except Hi® else HizE®D, try HiHITEIN
F3, TNOOHOHFTHHNNEE, Z2DHNPUEX N TORWEEIX, FIAMNI—RINREINE T, RIZ
finally HiIDEITINE T, RESNLHINDD 5 725G, finally HIORETHEN SN E T, finally i
ThloBIs B R SN 235G, RESATWEASNIF LWy 7HF X P LTRESNE T, finally
HiT return X. break X®H 3WE continue XEFEITLGEE. RIEEINLASMNIHEEINET:

>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42

finally HiZ T LTV A, 702 F 20 61 30MERIIFHTE LA,

try..finally XD try A4 — bAT return . break . £721% continue XWETEIN/EHE. finally Fi
b, ZOXE IRIFH BT FITEhET,

B DR D EIZRARICFIT S NIz return AT Ko THRE D £, finally HiIHTEITEINS7D, finally
HICHEITI NIz return IEFICHREZRICFITINLEZ 2Tk D £3:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

N— a» 3.8 TAHE: Python3.8 AATTIE. F LOMEIZX D finally HiTD continue SUIPIET L 2,
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8.5 with X

with X, 70y Z70FEFTE, AV FFAPIR—I YR LoTERSINIERAY Yy FTT v T T 270D
EHONET (with XEAVTHFALIX =TIy £ ar2ZRLTIEIV), ZHIZED, £<H3
try...ezcept...finally M NEZ =220 T2 L L TEAICENHT2 8B TEE T,

with_stmt = "with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents ) ":" suite
with_stmt_contents := with_item ("," with_item)x*
with_item n= ezpression ["as" target]

—D0D 7 EHR” RO with XOFETELTD X5 ICHETL £ 3
1. aY7F% A MK (with_item THEZONLR) 2T 22T, aV7FA b2 —Y ¥ 2T L £7,
2. AVFTFAII =T x¥D __enter__() XYV v FH, BTCMHS=dicu—FEhET,
3. AVTFRAMIA—T XD __exit__ () XYy P2, BTMES dicn—Fhixd,
4. AVFTFAIII=I%D __enter__ () XV v RHRMPEINET,

5. with XICX—7 v b BEENTVWS, ZRUC __enter () HEORDEIMAINE T,

AR

with &, __enter _ () XYV v RBRT I —RIET LEGEIIE __ezit__ ) PHEIEENSE Z L
PHRAELE T, TTDT, bLE—F v PR MORAFRZZ I —BEELLEEICE. ZHUZZD
AA = bDOHRTHEALZZI LRI TDNET, UTDRT v 7 7 2L TLIZE W,

6. A — FBFETEINET,

7. AVTFRAMIER=I%D __exit__ () AV v EBMEEINE T, RA—fIMC ko TRTEN=D7%
5, ZOFMNDOTL H, "L —ANw IH __exit__ () WHIBE L TEIIET, 25 TRIINI 320
None 5B MEZ 6N F T,

A4 =DM I DIRT SN, __exit__ () XY v FHLORDEHH (false) 7 H1E. BISH AT &
NET, ZORDMENE (true) 7251 XFSNIIIHI S, FATIE with XDRDXL» S E £5

BLZDAA — bFINTRVAIS2OMBTRT L72GE. 20 __exit__ () S ORDHIIEH SN
T FETRIEAE L7 T OIS U8 O ED Sk L £9,

DIFDa— k.

with EXPRESSION as TARGET:
SUITE
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ZAUIR kT

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)

BEBOEZENHDL E, AV THFAMII =TI X IEEBD with XPFAA N SINTZhD X SITEITLET:

with A() as a, B() as b:
SUITE

ZAUIR kT

with A() as a:
with B() as b:
SUITE

M CTHZ 22X ), O TFXF A b=V vy 2HEBUTICE > TEL e TEX T, fi:

with (
A() as a,
B() as b,
K
SUITE

A=Yay 31 THE: WHOaY 7R PREFR-PLELE,

N—=Ya Yy 310 TEH: FHlTHZ 2T, XEBEBITICHE L TE IS L5k E L%,

2E

PEP 343 - "with" X7— kX2 k
Python @ with XDtk T&. BXUKFIMFEHENATHET,
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8.6 match X

Added in version 3.10.

match IR Z =V~ v F U7 %8IT5 BN THEONLE T, #X:

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

AR

Ok ryarTid. —HEHIHFTHENATWABDIE VI FEF—T—R 2L LET,

RE—=v=vF U 7E RR— (case DEAD) Ly F U INRDIE (match D’RA) AT LET, & —
Y (HTRE=VEEHLDDB) I vy F U IIHREDOEIIIH LT, vy FFTEhEILOHEMTOIET, fER
ELTROZEHNEIDET:

o COFHIL b LYy FRIK (SR —VIRY) - KR E SIRENET),
. 9 F LEEOLHIAORE, BEARLFEHALET,

match & case ¥F—V—FFI VI +k*Fx—"T—F TI,

]
« PEP 634 - BEN X — < v F: {LhR

e PEP 636 —- #iify &2 —>r <y F: Fa—1+ U 7L

8.6.1 BIE&

match XD ZEEDOTRNOMEIIRDED T

1. ¥7Y 27 K subject_expr AiHlich, ¥ 7Y =2 MEXEOLNETS, 7V z7 bApar~%2&
LE. BE DL —IL o TR IADPMER SN T T,

2. case_block NDENRRX—VIZH LT, 3727 MEDRY Y FTENEIDEF v 7 LET, vy FK
i - RROBKMZL—MIBRABR L ET, v v F Y I7DF v 72k, REZ—HNOLHTO—ER D % Vi
FTARTIEIFEINE T, BEENAREEL - VERZ - OBHICE - TER 272D, BALET, ¥V
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FHREML NG — > DR TRESNI-BFNIZ. €ONF—>DT Oy IREITTHEL . match XDET
HEATEZEHTEET,

R

NRE=2=2 o FP2E LTRHRLTH, ZOHICEENZ T T RE— VDI 2A[REMEDH D £
T, KL~y FORETA2HAFKBEFHEE L72a—FEEIPRV IS K EDTTLEEI W, #
12, Ry FRRMLU7H e TEROENRED > TWRWVWE WS DBEITRICLEWVWTL ZE WV, EEY S
WHIRZFENITR S 001F Python OFEEKFTH D, FEMTERLIATREMDIH D £3, BLIREEN
RE(LZITR 2 &5 BMINICEEKFEL LTVWETD,

3. REX=V BB L7 GE, ZEOT— 2 (L) FHlichEzd, ZOEHE. RX—YHNOLHINT
RTHEBEINTVWE ZEBMELENTVET,

o H— FOFHMEDLETH 20, b LAIEH— FHP2IFHUX, case_block ND block BETINF T,
o ZIHTHRIFIIUL, XD case_block XK L THU LI OUENEITINE T,

o ZHLLE case block DSTEIE LR WESIX, match XK T LET,

AR

FHARNZ, match XD SR — U DFEHl XN Z L WHRHRTa— FEELIRETEDI D FHA, [ VR—TV X
DFEEWCEI->TE, BREFXF v v a2 REDEREILETV., iz 2%y FT2RE8BH D £,

fHH 72 match X OH:

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print('Case 1')
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

ZOfITIE, if flag BAH—FTT, H— ROV TIERDE 7> a Y EBBLTL XV,
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8.6.2 H—F

guard = "if" named_expression

guard (case —HfE LTHND) I LTIEILHT, ZD case 7By 7D aA— FHRETENAE T, F— i
if DRICHKZE LI TRELSINE T,

guard [ & D case 7R v 7 DUHEOBIIRD L BHTT:

1. case 7Ry VDX =V PEINTE20EI0%F 2 v 7T 5, RMLGEIX, guard FFHMEix 3. X
D case TRy 7 DF x v 7z,

2. SRR — VBRI L7 AL, guard OFFEATTHILE T
o guard &HFOFMEAETH A, HHD case 710 v ZIMERENE T,
o guard &M OFEMEABOBE. LD case 70 v 2 IHBRSNE LA,
. guard OFMEFICHISAEI S MBI AR, 20BN ZOE TRIENTT,

H—=FREXTH27%0. BEFAZEZ TN TEET, H— FOFHEIE. RO case 70 v ZHh5JHIZ, <
R— PR Tz case 70y ZIEMREL DD, —2I0iHliZ R FUIVIT EEA (DF D, H— FOFHfiX
EPNTOVRIEFRTIEITINIZDELR DD E£F), F/z. case 70 v VBRI NKFR T, A — FOFHlliZ £
DI EfToTEWT EHA.

8.6.3 SR AAIgELR T —XT7Ov Y
HMBARRE Ry — 27y 27k, I Th~Y vy FIT25—A 70y 7D 2 TT, match XOHFT, #HEAA
BER T — AT Ry ZI3HmAK—D2F T, »PORRICMET I2HENDD £3,

T—270y 7 DEHRAETH 2720123, H— PR NE—UDHBRAETH 2 0B 1D D 3, 8
R— VDGR RIRE T H 5 72 DI1213. ZDOE LOMED A 6. ZRDBEITHINT 5 Z L HHEAT £ 2 682D
DET, MBEPARERARZ=VIEUTD LS5 DDATT:

o KD IHBAFRETH 2 AS INZ—

e BENBZRE=—2DIBDKLHb—DONMBARETH S OR INF—
o ¥V TFYNE—Y

e TAILRA—RNZ—

o FMTEDNT, FBAATREZR SR —
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8.6.4 /\H2—

AR
Dt ryarTlE, @ED EBNF ##8E L CELEREHL X9,
e SEP.RULE+ ¥\ 3K:iCiX RULE (SEP RULE)* DOWE T3,

o IRULE ZBEELHRADELEEZRLE T,

patterns @ kv FL LD ROED TT:

patterns n= open_sequence_pattern | pattern
pattern = as_pattern | or_pattern
closed_pattern := | literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
|

class_pattern

T OFHATIEA P DR T E DD, RE =V ORIV ZHBEICEVWRLGEOHHE HHIZES £ 0%
CEVTVWET (ZDI1Zr A ZE. Raymond Hettinger KD FF 2 X ¥ MIEELZIFTOBDTT ), 727201
CHEHL FTHEZYNT 27200 THD, NEHHNLEELZLTLORMLZSDTE HOFEA . Fh. #HH
ARER TR TONRE -V IEZHEBE L TV E2DITIEDHD £EA,

OR N2 —

OR & —id, #fitf | TRUILNEHD X -6 D 5, M

or_pattern = "|".closed_pattern+

RERDY 782 — DAL SBARE THo TRVWITEHEA, $h BIRZEED 2D, B3 788 — V3R
TRH4FOMAEDLEIE. TRTELCTHI2LENDHD 7,

OR A —rTlE, 37927 MEZH LTIHIZES IR —2 Dy F U IPTbNE S, ~ v FRENT3 L
FITHRTL, 2O OR XX =V Lz ARENET, )7, EOFTRE—VHRLARTHE 0
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OR N&Z—FKM L2 e i2ah %5,

IS5 P | P2 | ... 20O RE—VIEPLZYYFLEI L, EfTuI P2 2L ET, Wil
MDRR =<y FUREITIUTEBICEIN D, ZRDNOGETERE D FT,

AS NZ—>

AS RE—=2FH TV =2l MEIZH LT, as F—Y—FOLEMIZHZ OR RE—V2~vy FSEET, HX:

as_pattern = or_pattern "as" capture_pattern

OR REZ =R TIE, TD AS REZ =3RRI DET, BTHUE 7227 MED as F—U—F
DEOAFNIHFEX A, ZD AS KX =3I 72 D £F, capture_pattern ¥ LT _ ZIEET S I LI
TEX XA

fiHICE S5 ¥ P as NAME 13 P 2~ v F S8, ML EHEIC NAME = <subject> ORAZITVWET,

DFIIN2—>

VT IR —=F, —#%ZFR< Python @ UTZIL IZHIGL 35, #:

literal_pattern = signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER
strings

"None"

"True"

"False"

signed_number = ["-"] NUMBER

strings £\ 5 /L—JL ¥ NUMBER &\ 5 +—2 & Python DI ERER TERSINTVWET, 7 +— 3 DOTH
DN FHNR raw XFF, raw NA bHIBERATIEET S, f-strings IXEHATE R A

signed_number '+' NUMBER ¢ signed_number '-' NUMBER &\ S5 HiS0id R 2 RHT 27-:0DbDT
T D7, FINEER. GRNCIEEBEESBDENHD £F, fil: 3 + 45,

fliHi2E 5 &, LITERAL | <subject> == LITERAL TH 3 L EDAKNTE X -2 TF, YV IV MU TH
% None ¥ True . False I is BT 2o TNz T,
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FvTFvNEZ—>

FX S F e RNR—VE BTV MAZAENTRE L 23, #

capture_pattern = !'_' NAME

TUR—Z2AT7 =NFD _FF A TF R = TEBDERA (V' BRLTVEIDIIDOEMETT) .
wildcard_pattern ¥ L THRbHLNET,

NRRE—V—DDHT, —ODELHNE—ELIrEEITZ2 N TEEHA, HlIZIE case x, x: ... EEEWVWT
T, case [x] | x: ... WELWTT,

F ¥ T F v RV REIEN LT WESNAETO R a— 713, PEP 572 THAZ S W RAREE O 2
I—=FN—=VEFILTT, THROB. Y TIED global X » nonlocal XHBRWERD ., ZDRAEMD A a—
7. %Y D match XEALHRD AMOBEE L 2D 9,

fHHICE 5 &, NAME 3H ISR L, NAME = <subject> DfRADTONE T,

TAILEA—RNE—>

DAL K F— RRE— SV FEICH (S LTd vy F35) L, ZHORMILELA. HY

wildcard_pattern ::=

_E REZ=VOFRTHEHINZZGEEXEIC Y I EEX—T—F T, LHL, RX—VOFTHRWVWEFEY 7 b
F—U—FTEHHFERA, X2V 7Pz PR guard | case 7Ry Z7OHTH, BHEOEBERD FF,

fHEIICS S 2. _ W 3HEICHSh L 7,

ENEZ—>

fli &% — 1% Python THEOMNIFON/EZRL T, M

value_pattern := attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

F v bB30W Z DEREIE, Python HEHED GFIRIL—IL Ik > TRIRINE T, DX -k, fRRIH
FAESY 7Y 27 MELH LW (FETHE T == 10HE0) L 2T 2D £9,
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ffifi1CE 5 ¥, NAME1.NAME2 | <subject> == NAME1.NAME2 T» 2 ¥ DAL X5,

AR
—2® match XTHUENSEHEIHE T 255G 4 VX2 —TV XBEANHERENIEEF v v 2L,

ZHIRERZMESITS e R EEZEAHAT3AEEERIDD T, ZOF v v ald, D match XDZFD
EiT—EolEEZ I THEMHEINE T,

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] "]1"

I u(u [open_seq'u,ence_pattern] ||)||

open_sequence_pattern n= maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ",".maybe_star_patternt ","7?
maybe_star_pattern = star_pattern | pattern

star_pattern = "x" (capture_pattern | wildcard_pattern)

There is no difference if parentheses or square brackets are used for sequence patterns (i.e. (...) vs [...]

).

AR
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.
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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. 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.

*2 In pattern matching, a sequence is defined as one of the following:
e collections.abc.Sequence 2K L7227 7 X,
e collections.abc.Sequence & L CH#FE N7z Python 7 7 X,
e 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

AR

Subject values of type str, bytes, and bytearray do not match sequence patterns.
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4. Remaining non-star subpatterns are matched to their corresponding subject items, as for a

fixed-length sequence.

R
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:
o <subject> BN —F VA% F v T3
e len(subject) == <N>
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 n= ",".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.

*3 In pattern matching, a mapping is defined as one of the following:
e a class that inherits from collections.abc.Mapping

. o Puthon class that has | tored ooty be Maoni
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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.

AR
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:
o <subject> By ¥V I/ EkFrv T 5
e KEY1 in <subject>
e P1 X <subject>[KEY1] IT~¥ v F T3

e ... and so on for the corresponding KEY /pattern pair.

DSANER—>

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 n= ",".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.

e a builtin class that has its (CPython) Py_TPFLAGS_MAPPING bit set
e a class that inherits from any of the above

- tard 1l ] ) : ) T .
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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.
II. 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:
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.

2E
ISANE—0I v FOMUBSIBDONZIETA X
[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
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e bytearray
e bytes

e dict

o float

e frozenset
e int

e list

e set

o sStr

e 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__
e For each keyword argument attr=P2:
— hasattr(<subject>, "attr")
— P2 |3 <subject>.attr KX v FT 3

e ... and so on for the corresponding keyword argument /pattern pair.

e PEP 634 - #@if & — >~ v F: {1k

e PEP 636 —- {iify &2 —>r~<vF: Fa—1+ U 7L
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8.7 BH¥ER

BIBUERRIT., 12—V ERBA 7 =7 P2 ERL FT (IREEDMEE HiSHK):

funcdef = [decorators] "def" funcname [type_params] "(" [parameter_list] ")"
["->" exzpression] ":" suite

decorators = decorator+

decorator n= "@" assignment_expression NEWLINE

parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_posc

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_ list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| [[poenal} para’mete,,, [u,u]

parameter n= identifier [":" expression]
defparameter n= parameter ["=" expression]
funcname = tdentifier

BIRCERIIFATAIRER TS, BIRUEREZFTT 5 &, BEDO 0 — AN RAEI MW THEBH 2B A 7o =7 b
(BIBDFATARE — F 2 < 207 v =) IKHIEL X5, ZOMBE 7Y =27 Mcid, BB OH S BRI
bz ra— L ARTZER e LT, BIED 270 — VR HRETZEANO SR A o ThE 5,

BIRUE BB E AT L £ 8 A BIBARREGBEE MO S RicoaEfTInE T, ™

BEGERIZ oMU LD 7aL—42 XTIy I TExd, 7aL 23K ERT L &, BIERDOA-T
Wi Ra—7FTeHlidh g s, ZORRIE, A 7Y =7 b eHE—o5 i 2 OH LATREA 7Y = 7 R Tk
TAUIED FE A, BBA 7Y 227 OO DI, BENELBEBHICRENE T, BlOTar—xiEx X
FLTHEHZNE T, fIZE LT LS5k a—F:

oef1(arg)
@f2
def func(): pass

1Z. P00 REe EiiTd

def func(): pass
func = f1(arg) (£2(func))

72720, BiEDa— FTILA DB %E func WS HBAIAN—RINCHRME T2 Z 2 idhwn, 2WH 2 ZA%fkRE
%9,

*4 A string literal appearing as the first statement in the function body is transformed into the function’s __doc__ attribute
and therefore the function’s docstring
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N—Y a ¥ 3.9 TZHE: Functions 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 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— a3 3.12 TZH: Type parameter lists are new in Python 3.12.

1 DL ED 5 25 parameter = expression DFEEM-> TWAH & &, B ” 77 4V bEIBUE” 2Ho 5
WET, 7740 MEZFORGIETIE, FEOH LRHICZSHIB T 2 E518 1ZEAKTE. 2058 MKE 180
T 74 MEBEDNE T, DETIEDT 7 AV MEZRFE o T A GA. 2L " B TL 2 Tog1EU
ETT 740V MiAZRFF o TORITINUIRD FRA - THTHEER TR RIS N TOROVEXHIR T3,

T7 4 I REREABERBNEITINZ L SICEDNSBATHEINE T, Zhud. 77 40 b5 o IBEE
ERIND E FWCRE—ELFFHEEA, AL " HEEALAD” EHRAFOCH LOTICHHENS Z e ZEKL ¥
o ZOMRREZIELTHBL ZERIC, 774V FEIBEB VR NRHEDEIIRI 2a—RXINVRA T2 b
TH2eZWCHETT: BB oA 7Y 27 M 2ZEE (BIZEXY R MCEREZEN) §58. ZOF 740 bl
BUEDEFEORELZITLELET, —MBiid, ZhHEERLARVEETS, 20 X5 REELZELT 212E. 7
7 4L MEE LT None Zffiv, Z DEZBEEAKOHTIHRINCT A LTS, BIZIEUTOXSICLET:

def whats_on_the_telly(penguin=None):
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BEEOE O L D BRI T 2 30, PO L (call) BiTHRRSATWE T, BEEIFCHLZITS &, 85
XZ YR MIEREINIETDNT XK, MBI ¥—7—=F 58 77 4L MEDWT o b HEHBRA X
NFET, "*identifier” EADBHEET NI, RoLITRTOMESIBEZ TN 7T2X It Engd, Z
DT 7 )V MEZZED X FIVTF, "**xidentifier” WANELE T, RokIRTOF—7— F5lEz%
WoEFMED~y ¥y 74 7Y =7 MHIbEhE S, 2077+ 0 MARFR CBOZEDO~y ¥ 7t T
Yz FTT, "*” R "*identifier” DHBED T X X EF— T — FEARIX—XT, F—U—F5[5ck->T
DABEENE T, 7/ DHIDNF X ZFNEEH A F X —XT, MEIBICL>TOAESINET,

N—3 a» 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FIENTIE. S8 A IITHIT T 7 expression” JTERD 7/ 7—23 Y 26 EF, *xidentifier %
*¥identifier XK TH, TRTOFIBET /7 —rareoFohxd, MR, 518V X Mok
IZ "-> expression” ERD "return” 7/ 77— arvEDOILNET, ThoD7 /-y avii, EEOH
%h7% Python ORDBMER T, 7/ 7> avhdboTh, BROBRRIZLDD ¥A, 7/ 7Y a vYOff
X, BABA 7Y =22 D __annotations__ BHED., 518K EF—r T EHEE LTHELNET, __future__ D
annotations 4 Y AR— &2 BHE. 7/ T— a VFEFRIEIFY e LCEFBXN, Z4uc &b G
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DEIEDFREICR > TWVWE T, ZITRHRWEAWE., 7/ 77— a VIZBBERN FETEIN - ZIFHMidnE T,
IDFr—ATWX, 7/ 7—Ya vV —Ra—RZEN-OLIZESIEFTIHMIX N2 ZeH D =3,

RERHCEH T 2 72012, AR (BRTCHBX A TORVER) 2ERT2 2 dTEET, ZHUd SL4
(lambda) OEITRMEINT WS T AXREMENE T, 72 XA L XN BEEBEROEIERIICHE RN Z
CIFERLTL IV Vdef” XTERSINIEKD 7 XA TERINLBEED X512, 518 LTEERED,
HDOLRNCEN D HTE P TEET, BHRORE 7 /) 7— a UPFEFTEZDT, "det” RO A L Hiih
T,

TATSINDRE: FRRE WA T 27 b TF, BRBERNTEITSNL "def” X, EDERFIEE L
THEEZR— VBB EZERLE T, 2R LEBEBATHEDLDN 2 BHZERIZ. def ZEATVW DR -1
ZRICT 72 ATEE T, abillld %Ei DV ERE (naming and binding) BizZRL T ZE W,

2
PEP 3107 - Function Annotations B
75— a vy DO REE,
PEP 484 - B > 7

I 7= a v OFENLRERMTITH 2R e » F DER,

PEP 526 - Syntax for Variable Annotations

Ability to type hint variable declarations, including class variables and instance variables.

PEP 563 - 7/ 7—< 3 > OB ES
TRIC Y 7 77— a Y 2 BGEHES 2 D TR XFHIBATHRE T2 281tk d, 7/ 7—>a >
BIBHIGBRDY R — b

PEP 318 - Decorators for Functions and Methods
Function and method decorators were introduced. Class decorators were introduced in PEP
3129.

8.8 VS AER

U IAERE, FIAA TV s b EERLET (EEBOREE HiSH):

classdef n= [decorators] "class" classname [type_params] [inheritance]l ":" suite
inheritance = "(" [argument_list] ")"
classname = tdentifier

2T AERIFEITATRELR LT, #RY X M3@H, EKZ 7RV A M 252FT (ED@ERHWHTIR X427
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S22 ZBELTLEEV), TF2S, VR POZNZHOEEOFIEZY 727 7 2LLTHRWT FATHEN
ETE, RV R PORVY TR, F7 4L FT, HEY 5 R object BHET 20T

class Foo:

pass

. IR ERIFETT

class Foo(object):

pass

RIZT T ADARA — "W, Wil RET7V— 24 (BEIDTERE (naming and binding) 22 L TLZEW) N
T, #iiEo - — I ERITZER L T4 D 70— VERTZER > TETINET (BF. ZOZXAL— R
BEICHBERNEENE T ). 7 ITADAAL = MHFETLKZZ . FT7 L —LR3EERINETTH, n—AL
RAREMIREFEINE T, K, MR R PEREKS T 212, (RIFES Nz v — A OVARTZER & B EREE I,
ENEFIE>TIFAFTI 27 PPERINE T, RIRIT, DL OB —WILAFIZEMICBWT, 772480
IIARAFTY 27 MTHIEINET,

75 ARKTEBENEBZBINZIERFIZH LW 520D __dict__ IR EIAE T, ZoMEBHIFETE 3013,
75 AMEL NI BRIOERB L EH o TERINEZIFIATHE L EDATT,

75 2. AE TS5 ZRHLTRIBICAHARAZIA X TEET,

e 7L — b T 20 LRALESI. 252D FAL— T EIEHHKTT,

0f1(arg)
ef2

class Foo: pass

. W 0nWRE EMTY

class Foo: pass
Foo = f1(arg) (£2(Foo0))

7alL—XAOFHIRANIEIR T2 L —Z LA U TY, fiRid7 7 A%BICHMESNTT,

N—=Ta ¥ 3.9 TEHE: 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 TZH: Type parameter lists are new in Python 3.12.

*5 7 I ADKEOBRHOLE LTHELNSXFHN 77 ME, ZOAFEMD __doc__ BRLARD, ZDIFAD FFaXrT—T3
IR I N ET
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TOJIIDHDIR: 7 5 AERNTERSINLERIZZ FRABETHD . £2TOAL Y REVABTHRESH
F9, A VAR ZAEMIF. AV Y FOHT self.name = value ¥ T B3I CHRETEET, 7o 2ABESHA
VARV RAEMD "self .name” R T7 7L RATE, ZOXRLTTZ7ELALLL &, A Y RX Y AF/EEFAAD
77 ABEEREMLET, 77 REMHEE. A VARV RABEDOT 7 4L MEE LTERZETH, 22183 a—%7
NRMEZES & PRI RRERICORAD £, 8T 25 &, FElREENRR D4 ¥ R X 2 R T
E= 0

2E
PEP 3115 - Metaclasses in Python 3000 b
R FZADEZRBEDIEL . XX FAFED T FANLED LS ITHRERIN S D EKHRZZEE L
TR
PEP 3129 - Y5 X7l —% 7
FJRATAL—=REBEMLEER, B TaLr -4 XYy F7aL—%13 PEP 318 TEAINE
Lo

8.9 JI—F>

Added in version 3.5.

8.9.1 JIL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python TETLTWS a1 —F V3% DR R T—RHEIE L BN TE X (coroutine ZBM). await TH
% async for ¥ async with XN —F VEABORKTLIHEZ A,

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
a—F VEBDOAKDOHPT yield from XZMH T % & SyntaxError 274D 9,

a)L—F B OH:

async def func(paraml, param?2):
do_stuff ()

await some_coroutine()
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N— a v 3.7 TAHE: 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

_ XYy RT3 — F2EITAEEZR., asynchronous iterator %
EHRS __aiter__ XV v FEEHLTOVE T,

asynchronous iterable 1 X, #® __anext_

async for IZ KXo CIHFEEARA T TN ZHHIZA T —2arF 2 TEET,

DIFoa— Kk

async for TARGET in ITER:
SUITE

else:
SUITE2

FEIRERANC LT & E T3

iter = (ITER)

type(iter).__aiter__(iter)

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIlteration:
running = False
else:
SUITE
else:
SUITE2

FAIE  aiter (O ® __anext_ () BBHEL TV,

TU

aN—F VEBOREDIT async for X2HHT % & SyntaxError 12720 £3,
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8.9.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager V&, enter XY v R¥ exit XV v RNETEITEZ —F{EILTE % context
manager T3,

MTRpa— K

async with EXPRESSION as TARGET:
SUITE

ZAUIR kT 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)

FHE  aenter (O % __aexit () BBIRLTLEXW,

IN—F VEBOEREDHT async with XZ2MH T % & SyntaxError 124D %3,

2E

PEP 492 - async #XH & await BXH SO IIL—F > a
JL—F % Python DF L MO E LIERICL, P R—- M3 2HXEEBIL 2185,
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8.10 Type parameter lists

Added in version 3.12.

N— a ¥ 3.13 TEH: 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" {dentifier ("=" 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 ([1) 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 parameters.
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). Semantically,

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 expression.
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():
return int
# In realtty, 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)

(RDR=21HiL)
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return func
func = decorator (TYPE_PARAMS_OF_func())

The capitalized names like DEFAULT_OF_arg are not actually bound at runtime.

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:

Q@decorator
class Bag(Base[T], arg=T):

ZAUIR k 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())
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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():
return 1list[T] | set[T]
# In reality, the value 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.

1D
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9.2 771ILAAN

IENFE 2 7 7 A A SFEAH E N ANZ, £TRUEA:

file_input = (NEWLINE | statement)*
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o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA
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interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE
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. EAEXOKIE =R T 27D DF20 D & L TRETT,

9.4 AN
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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 Tules:

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 <f the first pass fatls to parse, a second pass including the invalid
rules will be ezecuted.

If the parser fails 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):
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rule_name: expression
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(FIDR—T 5 D X)
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_type] : expression
If the return type is omitted, then a void * is returned in C and an Any in
Python.
el e2
Match el, thenm 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 in 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.e+
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 if e cannot be parsed.

HOH W W W OW W OW OW OW OFH W OFHOHE R OEOEOHEOHE R OH W OH W W OW oW oW oW oW OW oW OB OB O™ OR R

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS

(RDR— D1k )
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statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| 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
I

nonlocal_stmt

compound_stmt:

function_def
if_stmt
class_def
with_stmt

try_stmt

|

|

|

| for_stmt
|

| while_stmt
|

match_stmt

# SIMPLE STATEMENTS
#

(FIDR=I 5 DfEE)
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# 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:
| s
I =1
|
| o=
| /=
| o=
| =
=
| o=t
[
[
[
[

r<g="
'>>="
V="

I//=l

return_stmt:
| 'return' [star_expressions]
raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'monlocal' ','.NAME+
del_stmt:

| 'del' del_targets &(';' | NEWLINE)

yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]
import_stmt:

| import_name

| import_from

(RDR=212HiL)
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# 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 ]
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

(RDR=212HiL)
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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]
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

(KDR=D12Hi)
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- 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.

H oW W W W W W W

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

annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default

# If statement

H# 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

(RDR=212HiL)
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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

# o
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]

# Except statement

except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' 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
(KDR=D12Hi)
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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:

| 'l'.closed_pattern+

closed_pattern:
| literal_pattern
capture_pattern
wildcard_pattern

value_pattern

|

|

|

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
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'

(FIDR=I 5 DfEE)
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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:
| !ll_ll NAME !(I‘I I |(v | |=|)

wildcard_pattern:

value_pattern:
[ attr (.t | ¢ =)

attr:

| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:

| *('" pattern ')'

sequence_pattern:
| '[' maybe_sequence_pattern? ']’

| '"(' open_sequence_pattern? ')

open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?

(FIDR=I 5 DfEE)
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maybe_sequence_pattern:
| ','.maybe_star_patternt+ ','?

maybe_star_pattern:
| star_pattern

| pattern
star_pattern:
| 'x' pattern_capture_target

| '+' wildcard_pattern

mapping_pattern:

I |{| 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_patternt+

keyword_pattern:
| NAME '=' pattern

# Type statement

type_alias:
| "type" NAME [type_params] '=' expression

12

|)|

(FIDR=I 5 DfEE)
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# 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:
| '"x' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']

(FIDR=I 5 DfEE)
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star_named_expression:
| '"x' 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
| 1te_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

(HDR— D5 DEEE)
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gte_bitwise_or: '>=' b

itwise_or

gt_bitwise_or: '>' bitwise_or

notin_bitwise_or: 'not

' 'in' bitwise_or

in_bitwise_or: 'in' bitwise_or

isnot_bitwise_or: 'is'

'not' bitwise_or

is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or '|' b

| bitwise_xor

bitwise_xor:
| bitwise_xor '~

| bitwise_and

bitwise_and:
| bitwise_and '&'

| shift_expr

shift_expr:
| shift_expr '<<'
| shift_expr '>>'

| sum

# Arithmetic operators

sum:
| sum '+' term
| sum '-' term

| term

term 'x' factor
term '/' factor
term '//' factor
term 'Y%' factor
term 'Q' factor

factor

factor:
| '+' factor
| '-' factor

| '~' factor

itwise_xor

bitwise_and

shift_expr

sum

sum

(FIDR=I 5 DfEE)

(RDR=212HiL)
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| power

power:
| await_primary '**' factor

| await_primary

# Primary elements

# Primary elements are things like "obj.something.something",

. "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'

NUMBER

(tuple | group | genexp)

(list | listcomp)

(dict | set | dictcomp | setcomp)

|
|
|
|
| strings
|
|
|
|
|

| '('" (yield_expr | named_expression) ')'

# Lambda functions

"obj[something]",

(FIDR=I 5 DfEE)

"obj(something) ",

(RDR=212HiL)
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lambdef :

| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's nmo 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:
| '+' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| "' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:

| '"*+' 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

(KDR=D12Hi)
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fstring_middle:

| fstring_replacement_field

| FSTRING_MIDDLE
fstring_replacement_field:

| '{' annotated_rhs '='? [fstring_conversion] [fstring_full_format_spec]
fstring_conversion:

| "t NAME
fstring_full_format_spec:

| ':' fstring format_spec*
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:

| '**' bitwise_or

| kvpair
kvpair: expression ':' expression
# Comprehensions & Generators

for_if clauses:

| for_if_ clause+

(FIDR=I 5 DfEE)

(RDR=212HiL)
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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 '}'

genexp:

| "(" ( assignment_expression | expression !':=') for_if_clauses ')'

dictcomp:

| '{'" 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

(KDR=D12Hi)
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# 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' (!'%' star_target)

| target_with_star_atom

target_with_star_atom:
| 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

(RDR=212HiL)
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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] 'l

# TYPING ELEMENTS

# type_expressions allow */** but ignore them

type_expressions:

','.expression+ ',' '*' expression ',' '*x' expression
','.expression+ ',' '*' expression
','.expression+ ',' '**' expression

'*x' expression

|
|
|
| '%' expression ',' '**' expression
|
| '"#x' expression

|

','.expression+

func_type_comment:

(FIDR=I 5 DfEE)

| NEWLINE TYPE_COMMENT &(NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

# END OF THE GRAMMAR
# START OF INVALID RULES
212 % 10 B T2BIEMLK
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>>> -
s (interactive) ¥ = WZBII 2T 7 44 D Python 70 Y7 b TF, 4 V& —7) X—THFEINCE
fTehzda—FrHlciAshEd,

x
DHDPEZLNET:

o MEEM (interactive) ¥ = MIBWT, A YTy hEhka—F7ay 7, ST 2 E6DOXY) D XF
DO AT, AR, BARIL =H5IHMF) oWl Tar—x—0Ric, a—-F2ANTHFCE
RENDT 7 4L bD Python 7u > 7 hTF,

o HHAAADER Ellipsis

abstract base class

(MREIES F R) MREIES 7 R1% duck-typing 2553 5B DT, hasattr() REDHDT 7 =v 7T
WEAEETH - 72 D WINICEE S (B2 magic methods DIFE) B\EWTA Y R—T = —RARERT 5 ik
RARMELE T, ABC 1T (virtual) 72 5 2B EALET, SIUZEY T 20 LMK L FRAD, 2
N T isinstance() X issubclass() BRI NE T, abc TV 2 — LD RFa XV 2SR TL
72E W, Python 123, < DfflAAA ABC RIS TVE T, ZOMRIE, (collections.abe E
Y2 —)LT) 7—&HE. (numbers €Y 22—/ T) #. (io €Y 22—/ T) A MY —24, (importlib.abc
EVa2—NLT) AV R=F 774 VXKV =K =TT, abc €Y 2a—L2FHLTHED ABC Z/EKT
R

annotation
(77 T7=vay) ZH. 77 REME. BD T X —2PRDEICEFRS 2 7L TT, BHENZXD type
hint & LTEDHRTNE T,

O—ANVNEBDT ) T—a YIEETRHIE T 72 A TEERAN, Zu—rOLEH, 75 28, o
77 T—=aYiENFENET 2 -, 7T R, BIBOD __annotations__ FFREMHICHER IR TV E T,

HERED AN B B variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fie, 7/ 7= arEMHATERNRA NS F 77 4 X LT annotations-howto LT Z&E W,
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5% (argument)

(FEF1R) B ORI, BBEL (F7203 XY F) ICEITETY, EIRE 28D 3

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 51})

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DBEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

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

FEE IO FERICBOTHARITEDn — AV ZRBICE D Y TohFE T, b Y TEITIHACO VT
MUHL (call) ZBRLTLEIWV, VX ZRARXBVWTESKERT-DICHLOZXNEMES Z e
HkEd, dHMixn-EEe — AL ZEcE Y Y TohE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL7ZE W,

asynchronous context manager

FERla >y 77X A b=V %) __aenter__() & __aezit__() XYy REERT S I LT async
with XNOREZEH T 524722 F T3, PEP 492 THAIhE LT,

asynchronous generator

(FERIAY = 2 L — &) asynchronous generator iterator %R THEE T T, async def TEFI Nz
N—F VBRI TOWE T, yield REFOMTRELRD £, yield RiE async for L—FTHHAT
ZLMHDWM P Z2ARLT 2 DIHHEINET,

WEIIEFY = 2L — ZBBERLE T2, RICk> TR RS XL —21TL—2 237556
BHY ET, BRSNLERPHS 2 THRWEGE, RO een e fAL $75,

JEFAY = 2 L — X BERUTIE. async for XX async with X2 THL await RDDHZZeBHD
£7,

asynchronous generator iterator

CGERIMIY = 1 L —& A4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

Z U asynchronous iterator T, __anezt__ () XV v RE&EMoTHIN S & awaitable ¥ 7Y =7 + %
BLET, 2D awaitable A 72 =7 M, RD yield RETI RS = 2L —XEBORKZEITL
£7,

% yield TIEX—RINCUPEZHHI L, ZDOHOETIKE (0 — DA EEPHREFRD try XEED) ZRlE
LET, EEEBAS T RL—FATL—42 2 _anext__ () TIRENMD awaitable TEBICHEE T 2 I
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1. FodlEFAEIZNE T, PEP 492 BX U PEP 525 22 LT X\,

asynchronous iterable
(EEIAA 75 7N async for XOHFTHHTEZ X727 b T, HED __aiter__ () XV v Kd»
5 asynchronous iterator 2R ERFAUIR D E¥ A, PEP 492 TEHAZIhE L7,

asynchronous iterator
(FEMAA 7V —&) __aiter__ () & __anext__ () XV v REFEELLITI 2V M TT, __anext__ ()
W awaitable 7Y = 7 b RIBERFIUIIRD £¥ Ao async for & StopAsyncIteration IS4z i
THET, EFAHATL—2D __anezt__ () XV v K2HRT awaitable ZfRRL £ 3, PEP 492 T&

ASNFE L7,

B

(BME) A7y =z MicBEMTI o, Fy PRERICX > THETTEESRENLETT, flZIE 47
Szl b o DEE a BFoTWREE, ZOREMII 0.0 TEREINET,
F 7Y =7 MZiE, BAF (identifier) EELVF—T—F (keyword) TEFR SN 2FHAF TIERVARTO
EBMEEEZ5ZeNTEET, LA setattr() 2V, A7V =7 PAZAEZFFAIL TV AHEIT
ZFET, ZOXIRBEBHEI Ry FRERXTE 7 7R TEF, Kb DIC getattr() o> THADLEDND
D ijo

awaitable
(FFH%ATEE) await N THHT 2 ZeDHRE2 A 7T 22 T, coroutine 2>, __await__ () XV v RH
HBEATY 7 FTT, PEP 492 2B L T ZE W,

BDFL %
R =R EMIKE (Benevolent Dictator For Life) D& T3, Python OfF#E. Guido van Rossum O Z
£TY,

binary file
(N4 F VT 7 AN bytes-like TV T I b OHAAABIUEZRAANTES J7AILFT
Ik TTo XA FVT77A40DH0F N4 FVE—TF ('rb', 'wb' or 'rb+') TH2NIZT 7 1 L,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO *° gzip.GzipFile. DA Y A X Y XA TY,
str A7V 27 FDFAEEIDTEDZ 77 AN0F TV 27 MZOWTI, text file BB L TLZE 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 reference
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
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bufferobjects ZH#RK—F L TWT, C BFBOEKT EfiL Ny 7 7y —%2RMHEAIRER A 7O =27 T,
bytes, bytearray, array.array ®. %< O —#H7% memoryview & 7Y =7 P ZTHICY D £7,
bytes-like 7Y =2 MI, 7T—2FEH. XA F VT 7 AANDRE. V7 FEREHLLEERE, A
FUVTF—=REERTE2VDVALRIEICHHT 22N TEXT,

BODPDBRIETREINAF VT — X2 ZEHTZRERDD T, ZORMEOFF 2 XY FTIREL 7 HAEE
AJREZR bytes-like A 7Y =7 P ICEKRLTVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEHFENE T, £/, HMOEODLDIRETIIAELELRA T =7 PO
AFVTF—=& (7 HAH LEHD bytes-like #7222 }7) ZREL EF, £HITIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(N4 b a—F) Python @Y —Za— Fi&, Python 7025 L ® CPython 4 ¥ &7V X DONFRHTH
ENAPA=FANETYRANEINET, N PaA—FE .pyc 774V Fyy>adh, A7 740
PERHIRETINZ 2R3 I0EHICRDET (V—Ra—= 25N, Fa— A AOEEDa > 1f ik
XN FET), 20 " HEEEE (intermediate language)” (&, % 4& D NA b 2 — RIS 2 HEHEE %
732 REY>Y TEET 2 VWAET, BERFERE LT, N1 ba—FNiEIER2 Python REE~<> >~
MICHIfET % Z &%, Python VUV —RAMTHETH S Z L IFARFINTOERA,

NA ra—Foma—Eld dis EV2—1 ZHHET,

callable 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.

callback
(=N 7)) RO D ZRRTIEITINS 72DITEH e LTHE I 3B

95 R
(F5R) A—F—EHEA TV 27 FEERT 27007 FL— FTF, 77 AEHIILE, 20772
DAVARVALOEERTERXY v ROERZEAET,

class variable
(7T AER) 77 A LITEREIN, V7 IALNLT (DFD, JIADA VAR YA ETERLIZ) BEX
N5ZezHMELTWEZEKTT,

complex number
(BER) L<HONTVEFEBREZMRLD DT, IRTOMIFEL L EHOME LTEREINET, &
BUIEEENL (-1 OFAR) CFER2HI 0T, —RICBEETIE 1 ErA. T¥TE j tEHEINE
§, Python ZERBUCHARAATHIE L, BEDKILZIM > TVWET, BRI REIIC j 22 THEX
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To BIZIE 3+1j T, math £ 2 — VOERBIRZFMT 512Id. cmath ZfVWE 3, ERBOHEMHIZ
D72 D BEIR R OKAET T, BEMEZ TR AUR, IZIFHEWR R L TLE>TLIWVWTL & 9,

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

context variable
(AYF %2 MER) a0 F %2 MSKIFLTRE 2HEHOLHM, T 52 LROMENI% 4 DFITA
Ly FTRZDVF{LIAL Yy FE—ALZA L =Y IBTWET, LArLary7F A PE-TIE, 1 DOET
ALy FIZWL D0 ay 72 HAH DG, ar 72 MERDE3 LRI 2 IERB 2 2 27 D2
DIBPITF, contextvars #SRLTLZE W,

contiguous
(B, Ei5E) Ny 7 7 BRI C&8fft £721% Fortran #B%: THRHEI1C. ZONy 7 713G LTVW5
LAHARBREET, LuXe Ay 7 713 C#ftTH D Fortran HH T, —RTOESITIE, ZOEFIEILT
AEY FTEET 2 X5 REBEZN. BRFEXELEPHBEVEI T IEF T E T, 2RTD C-H#ifE
ZEAITIE. XEY 7 FLRAAICERZZ K2 BRICIERBEOBR A FORINIZED 5 DIZH U, Fortran #ii/z
BlA TRV DR A T RINCENZ X5,

JIL—F>
(AN=F ) an—=FYEIITN—F DL D —RNBEATT, 71 —F VidRD oM H» 6
AD. ok s MtEhr ot E s, aL—F L IE 2L OkA BME» B A, 115, T2 ZeH
TEXJ, av—F V& async def XTHETEZXY, PEP 492 2ZHL T Z W,

coroutine function
(FN—F VB coroutine A 7Y =7 PR THAKTT, a—F VBT async def XTHEIEIN,
await, async for. BXU async with F—V—RZFOZ PR ET, Zh ik PEP 492 TEHEA
IhEFE L,

CPython
python.org THIMAENTWA, Python 70 7'F 3 ¥ 7 EFEOREHERNRFEETT, "CPython” &\ Hizh
F. 2R Jython % IronPython &\ o 7Sy KAIF 2 HENF 25 WA ENE T,

decorator
(7Favr—x) JloEE R T T, B, ewrapper WX CHIBZER R L CGEHINE T, 7aL—XD
— AR AL, classmethod() ¥ staticmethod() T,

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRICHE L DD TT:

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

@staticmethod
(KDR=21ki<)
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(FIDR=I 5 DfEE)
def f(arg):

FUH@A 7 7 RCHFELE T, DEDEDAEEA, 7AL—XIZOVWTEHLIE BHESE BX
LIVFAFE DRFa XY bEBRLTIIZE 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
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.

TRZVTEZDRXY v FIZEALTOFMIE. TZXT U TR (descriptor) MEZE % Descriptor How To
Guide ZZ L T2 &V,

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
(FFENTEEG) iterable NORTH 2 WIE—HOERZUIH L T, ZOMRP SR IFELZIRT a7
FEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 1Txf
AT 2 FFEZAERLE T, VAR £, HEORTE 2SHRL TS W,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR 2—%2RELET, bbb, HEILEINIZ 232N KL ET, HEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZH LTSV, dict-views ZZLTLZS W,

docstring
A string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of the
enclosing class, function or module. Since it is available via introspection, it is the canonical place for

documentation of the object.

duck-typing »
23727 bPELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbhic, BificA 7Y =227 XY vy RRBEESMEN ) #Ebhz) LE
o (TEALDXSCRAT, 7LD ZRIFE. ZRET AL THS,0) A ¥ E—T=—RZRED
BEHTZ2Z2T, EFRLFHFA v Ehza—RE RVE=T7 4 v 7 RRBEZH L TEREZ M LT ZF
T X7 XAV type() % isinstance () W XA HIELR BT E T, (XL, Fv X4V I %
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HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP
MERAIZ L 2 X DEF L% 5 /DY % (easier to ask for forgiveness than permission, ~— 7 4 —®%EHI)
DIETT, D Python TIAL LN TWE a—7 1 Y7 RXXA)NTIE, BEFENR X —CBMUEDFE
TE2HDLREL. ZDRED TR TORGAEHINEHIRL T, COMBTFERIE I 227417
AR A M, try XB LY except XD EADLLDOPRETT, ZD77=v 271k CDLIREF
BT b TWS LBYL AR A NN DTT,

expression

() MrOfELFHtiEh 2, —F & F DO (a piece of syntax) T, Wz 22, X2 WEV 71,
Al BT 7 A, HAFCEBTCHLZY, HZ2ERITRXOEROBAEATT, MOZ{OFiELE
W, Python TREEDETOEREZSR L WVIDITEDD A, while DEIIZ, R LTEFEX
VWX bbhxd, AABATIEIRINXTT,

extension module
(FEREY 2—1) C % C++ THEDPNLZEY 2—L T, Python ® C API #F|fH L T Python 2 7%
a—F—a—FeehrbhLET,

f-string
EYR O F AREEIC W SCFAN Y T 50U Mestring” EER, ZHE 74—y MEAXFHIUTS
L DEMEEOLMTT, PEP 498 3B L T X W,

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.

T7 AN T 27 PMIQWEERCEF3IHEELDET: 0 NAFU—=T 7). Nv 7 7I7l- N1F
=T 74, ZLTTFHFALT7AIL TFe /X =724 RF io EY 2a— L TEZREINTVET,
T 7 ANF T 27 b BAEDEEHEN LT EE open() BIEEES Z 2 TF,

file-like object
file object L [AFETF,

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

Unicode to the operating system.

T 7 ANTATLADIYA—F 4 Y TlE, TRTH 128 N FUATRRIEEICTa— FEN3 Z L RF
XN TELEDERA, 77 AN AT LDIYA—F 4 VI TINDBRIEXI N - 8EE1E. API
B UnicodeError T2 3H b 9,
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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.

finder
(774YR) A VR=PERTWVBEEY 2—1ND loader DFERZRITTH4A7Y =27 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 1 VY R— k2 X7 Ls and importlib for much more detail.

floor division
(I D& TRE) —Fm VBB D 5T 2 BABRE, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D ZREIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWHIC A2 GRIEFE: BADERANDADEITI) DT -3 18K 2 I REFERLTL XV, PEP
238 ZZML T L&V,

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.

E5E24
(BE%) MO LANCEZ RS DX D Z & T, BBITIZ0LLED 3|18 2T 2 e BHRE T, FiK
DFEITRHCH B2 R T2 Z e MR E T, |REIE. XV v R, BHEES 22 TIEEW,

function annotation
(BB 7 ) 7—>ay) DT X —=ZBRVED annotation TF,

B/ 7—>arid, BRI EEYE OoDIEDbRES: fIZIX. ZOBKE 2 2D int HD51E
ZHD ISR, £ int OBV EZFO LIRS TVET,

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

return a + b

BT /77— a ORE BRES OHiTHRHES A TVWET,

WBRED RN D % variable annotation, PEP 484, ZZML T Z& W, ¥k, 7/ 7= a vy 2fHT
BZNRRMNTT 7T 4 22 LT annotations-howto SR L TL 72X,

__future___

from __future__ import <feature> &\ 5 future X &, 2 ¥ %4 7 —IZWKD Python YV —X
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TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) BRBEZENTEET:

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

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
b, EERSRERE UBES 2RI —YaL s 2o THR=—YaL sy a v 2fT0E T, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ = 2L —2&) generator iterator ZiRFRIBTT, BHEDOBBITHTVWETH, yield REFHFOHRTE
hET, yield X, for L— S THATERD, next) B THEE 1 oF MO LD TE 3, H
DU N ZART 2 DIHEHINE T,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator
(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

yield DI NICHITEITIRE (BIEBSRLUHED try XRZ2ET) ZiclE L T, WHEIE—RRNc X
NET, DxRL—FATL—& Hfchs . FHLEMNEZIGL T (@ OMEBNIETOLTR
W LWIRRED S BAR S 2 D L MR TS),

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
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2SR L T 72X\,

generic type A

type that can be parameterized; typically a container class such as 1ist or dict. Used for type hints
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GIL

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock B L TL I2E W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

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 setting the PYTHON_GIL=0
environment variable. This feature enables improved performance for multi-threaded applications and

makes it easier to use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc

hashable

IDLE

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afliRFHT AN, FaA—FDF v v a7 7ANTT, FywvadhicNa FdI—FOER
1t 2SR TLEEWN,

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 __eg _ () method).

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

Ny Y aFRERATY 2 7 P AHEDF —READA VA LTHZ T, HEPESD T — XN
Ty ¥ 2 fliZ2 o TVWEHETT,

Python @4 I 2 =X TNV RBEAAAFT T =27 ME FE ANy Y aR[RETT, (VA MPHED X
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—&T)Niga
YTFE BEPNAY T aTRETHLEEDANY Y2 A[RETT, 2P —ERDI FADA VARV AT
HBEIBATI 2 MEF T A R Ty S 2 THETT, ZHEIEET (HEERVT) HERRIIIES
flicd b, Ny ¥ afli id) KHELNET,

Python DA FIFEREE (Integrated DeveLopment Environment) K& U258 (Learning Environment)
T3, idle iX Python OFHERLEAR ICHFMEE T2 EARNLIEREO T T 4 X A Y X T XEETT,
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KA 72U b (immortal)
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A32—27N) BEDEER /AT 2T bTTo A I 2—XTNRATI 7 MTIE, BfE, XF
B, BEURTARBRERHDET, ThHDA TV 27 MIMEREZ ONFEVA, FIOEEREIEZHEIC
W oA 7 2 7 PEERLBRTRERD ERA A 22 —XTNRBFI T2 NI, BED NNy > 2
EPNEL 25 RN CEEREE 2R LET, HEOF—DZOHITT,

import path
path based finder % import 3 2E€Y 2 — VMR 25 (7213 path entry) DY R b, import H1,
2DV R MIEHE sys.path 2ORETH, B 7w =Y DGEEIFE Y ¥ —2D __path__ EBHED»S
HkET,

importing 5]
%%EY 2—1® Python 23— RPBIDEY 2 —LD Python a— FTEZX 2 X 5T 20HETT,

importer €
Ja—EERELTR—=FRTELF TP b, finder & loader DEBL LTS HBFTI 27 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 XERDOFETHH. a4 I ZBOMMICHEL T, (N4 ba—Far A
IWH D7D, ZOXFNIEHRTT D, ) 2T TOA VX TYVRFFELIEX, Y—RAaA—RFDT7 7 L%,
FIETAREERC L THOLFTEIEL L Vo BER LIC, ERFITTELILZERLET, A V&7
V2RO EETEE., a3 FJERDFEID I/ TNy Z7DOF A Z7VIFENS DD, T s A
DEITIF—MUITENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ ¥ X =7V X =¥ v v b XU Y REFHINTFHT, T 2RI RTDI V7 4 VBN
MEZR 2D, TRTCOMMRLIZY Y — A ZEBEMNCHRT 2, Rl 7 2 —XICADET, ZO7x—X
W AR=2OL 2 ZEBEFCHLES, 2RI D2V —EZEDT A b T 7 X —= weakref 2 —)1
Ny VPN HENZ DD ET, ¥ r v PRV Y 72— XHZETENZ a— Fid ZOHBKET 2
VY —2ZARTTIERELR W (XL BH2HEF74 77V —FEY 22— warning BHETT) ZDIickk4 7z
(P ANNT=N TR S
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iterable

iterator

AVER—FVEBT Yy PR T3 ELMHIZ  main | BV a2 —ARFETIRTWERAZ Y FFOE
I3 T LI 8 TF,

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_ _ () method that

implements sequence semantics.

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

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

T—RORNERHTEATI 7 T, AT7L—XD __next__() XV vy FEEVRLESHT (£
T3 AA BB next ) 1T ) &, MADOHPOEREZ —DOFTORLET, 7—20%<k%5t, bbb
IZ StopIteration BIfZ XM L £ 3, ZORKT, A 7L =247 =227 PEIRETED., ZHhLIEIR
__next__() Z{EMATD Stoplteration ZIEH L ET, A 7L —XWE, ZDATL—XATI =7
FEKEZIRT __iter__() XY v REEELLRTIERSBRVDT, 471 —XIFIMD iterable %23
BIFEALDHFITHHATEE S, 3oZ D LAHISNIERORERZITS K532 —FTT, (list D &
S)avTFATI s ME. BEZ iterO) BEICAH T 27 MZELZD for A—TATHS 200
W2, FBAFEHOA T L =2 2ERLET, TOEATL—XTITE > e FdL, miElOfTL—>a >
THEAFADRAICA T =24 7Y 27 P 2RIUCRST/0, ZDaryT7FDE5IKoTLELETD,

BRI typeiter I2H D T,

CPython EZ D5 #: CPython does not consistently apply the requirement that an iterator de-
fine __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

(F—BIE) ¥ —BIEL H2VIEREREEL . V= MRIEFLKD 7D DIEZ R TIFH LATRES 7Y =
2 & (callable) T3, HlZ1X. locale.strxfrm() % F—BIEUCMHZ X, v r — UKFDY — M DIEHEIC
Dot ok —+Fx—%RLET,

Python ®Z L DY — i F —BHEZII WY BEROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E2H D 75,

X —HEIER HIEIZWL 205D D F3, HlZIE str.lover() XV vy RERXF/NLFERXB LRV —
FEITOF—BEBRE LTS 2R ET, H2ZWIE lambda r: (r[0], r[2]) DX S7% lambda
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keyword

lambda

LBYL

list

Ao X —BREESZ 2P TEET, 7. operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DOF -V A NI 7 XDHD 5, F—FHDOIED HLHEVHTD
ik Sorting HOW TO 2SR L TL 72X\,

argument S
I B L TLIZE W,

(5 5 2) BEDA > 54 VBEC. BEATEHSNE Y 2 TSNS 1 50 & #@AET, 4K
RE%OR 7E 2 /#5013 lambda [parameters]: expression T3,

FZ 21300 (look before you leap) | DIETT, ZDIA—F 4 Y T RAXANTIE, MO LMK ZIT
S ENC. BRENCHTESRMF (pre-condition) HIEZITWE T, FAFP 7 7a—F L XHHIT, if Xh3 7K
S AMDOND DRI T,

~AF ALy FMEINZERETIE, LBYL 770 —F1& 7 27 @2 7 R BREOHAREL 5| 2k
ZTVRIRHDFET, HlZE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, DAL v RBERDENT mapping 705 key ZEXDR KRR L E T, ZOMEIEK, vy 2350
EAFP 7 7/a—F %5 Z ¥ CRIRTE %3,

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

loader

(VAPMAERXRE) =7 Y 2AHDETH L2 WE—HOERZUH LT, ZOMRE,ISRDZ VR 2R,
VXY MRFGETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
552,055 255 ETOMEE 16 #EER (0x..) LAXFI»6R2 VA MeERLET, of Hild
F 7L a v Ty, if HiHRWIGE, range(256) DETOERPNMHE XN T T,

£
Ja—N%Eu—F$54F7Y =27 b, load_module() EWVWIHFIDAY v FEEFZEL TOWRINIEARD %
BA, B—=X—=E—MANC finder »SREINE T, FHMllld PEP 302 %. abstract base class \ZDWTik
importlib.abc.Loader ZZML T Z &\,

O4y—JIIT>aA—5Fa >

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.

225


https://peps.python.org/pep-0302/

The Python Language Reference, 'J 1) —2X 3.13.0rc2

See also the filesystem encoding and error handler.

magic method
special method D < 721} 7z[AFKEET T,

mapping
(V) EEOF —HKZIR—1 L TWVWT, collections.abc.Mapping #* collections.abc.
MutableMapping ® fIREK S 7 A THESINZXAY v FEFEELTVWEaYTF 4TV 22 M T,
Bl 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 7% ¥
‘/C\\j—o

meta path finder
sys.meta_path 2R L T/ SNz finder. meta path finder & path entry finder L BEfRIZHH T

. AT T,
meta path finder 23E3F 2 XY v FIZDOWTIE importlib.abc.MetaPathFinder 2 L T /2
ISAAN

metaclass

(RROFR) I FADY FATT, 7 F7AERIF, 77 A%, 7 7RAOFEL, BKZ 72DV X M 2/ED
T, XX TRIF, FNS 305 ME LTRIIMD, Z77ARE2BEEAEVET, FLAYDET
Y27 MERIEEX GRIE: X X275 20D) 77 40 bOFEEREMHL THE T, Python 2RI DI A 2
RLDRARY FARMEBTELZRTT, IFLALDLI—F—IZW-> T, XX 7 FRAILLBEDRNHDT
T, LAL, —HOBHETIZ. X X7 7 AEMNTILA Y P RAFERRELE T, 2 x3EE 7€ 2
ouZERo/7D ALy Re—=IWEEMLELD, 77927 FOEREBIFLD, V7LV E2HE
32, ZLOGHETHHAINET,

FEllE AF TS ZBRL TS0,

XYy R
(XY v ) 275 AKEKOHTERINBM, 2027204 Y AR ZAOEEL LTRSS W B A,
AV REA VAR YAA TV 27 M oH— 518 L LTRITWD £F (Z0HE—518ILEE self ML
NET) B ¥ RAMINEZAO—-T 3ZHLTLIEZ 0,

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 a2 — FOMBENI L L TR LA 7T =7 F T, €Y 2—WIMEED Python
FTO 20 P EEOCAREMERDL T, TY 2 —ILiX importing DIFRIZ X - T Python IZHAA T
i\j—o

NVT—2 BB TLTEE N,

module spec £
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Ya—%Zu—FF501Xfbhd 4R NEEOERE ZLAFIZEHE TS, importlib.machinery.
ModuleSpec DA Y AKXV AT,

MRO
method resolution order ML TL 72 & W,

mutable
(32—FTN) I2a—RTNVRATI 7 MI, id) 2ER DI REREETEES, 1Sa2—427
L) BB TLEZ W,

b2

named tuple
ZHIMTZE XTI WS HEEL, ATV ERHEALTVT, 4Ty Z AN BRI LEERZHsTD7
J7ERBTEZLEOUR Y 5 RIEHINTVWET, ZORIPL S 5 R IIMOKREDFH->TWb 2 s d
D%ET,

time.localtime() % os.stat() DRV EEZEZL VL O DHAAATIIALRITE X 7L TT, Mol
% sys.float_info TJ:

>>> sys.float_info[1] # indezed access
1024

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named fields.
Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple, or with
the factory function collections.namedtuple(). The latter techniques also add some extra methods

that may not be found in hand-written or built-in named tuples.

namespace

(BAT2EH) ZEDPENE N 25T, ARMEMEHFEL LTEESIA TS, AiEMICEL 7Y =
ZhD (RV Y RD) AT AR bOEFTRL. RFIRS D, KBRS D, 2 LTH AR
DLDOWBHD FT, ANERIELATOFEEEC Ik TEY 2 — MR R— bT 5, fl 21X
¥4 builtins.open ¥ os.open() WFHFIZEHTRAEINTVE T, Fol EOEY 2 — 0 ZHEE
LTWR2HHRT % Z 8Tk o THARTZEMEATHMN e RTFEZ XL £ 9, Hl21X. random.seed()
itertools.islice() ¥ &< ¥, ZAFNEY 2 —/l random X itertools THREXNTWS Z ¥ A
5P TT,

namespace package
(BRTZEEARy =) TR T =2 Dary 7+ LTOAREMEEINS PEP 420 TER XN package
TY, BTNy 7 =D 3N R R 2R RW e TE, __init__.py 7 7 A VERR WD,
reqular package L1352 D ¥ 5,
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module ZBRRLTLIZE W,

nested scope
(AR PSR a—7) IMIITERZI N TV L ER SRS SMEET T, BRI D 2BE- B 0B D
PTERIN TV 25E, NHOBEEEZMIOBEKBhOZREZSHTEEd, 2 XA PSR a—-FE7
7 4V P TCREBOBRIZIDTE, ZRORARZTERVOTERELTL LIV, B—AVZHIE, &
WHID 20— 7 TEREHRAEE LE T, RIS, 20— UVEREMHES v 27n—  OLERTER OEZ Fis
HEXLZFET, nonlocal THAIDEBUCEZADE 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
(F7Yx27 b)) REE (BIERE) LERINREED (XY v F) 2202 TOF—&, dLIE 2T
DFARZAILI TA DFRBOREIE T S 2D ¥,

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 =) B TEY 2= ALHEHRINCH TSy r =280 OHK S module DZ 2 TT, EFW
12, Sy =2 __path__ BMEERF;D Python &+ 7Y =2 T3,

reqular package £ namespace package 2B L TL 712 &\,

parameter
(R51%) #Eif OEERT B (P AV Y F ) OERIBWTHENRT 5 Z3|18 2fHEL$3. K91
W5 EEDH D 5

o MUBEFRLEF—T7—F: B THEIWE F—T—F5|H L LTEIT N TEI5BZHEELET,
ZAUTT 8 ZIELLTD foo R bar DX 512, 77 40 s DIREIOREIHETS:

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

o MEHEM: MEIZL-TOAGRALNZ5IBEEELES, MEHFHOLIEIL BEERDTIHD Y X
FOHFHTENLDHRAIC / BEDDLI L TERTEET, BIZIETELD posonlyl & posonly2 1EHiE
HRHSIBICRD 5
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[def func(posonlyl, posonly2, /, positional_or_keyword): ... ]

o F—U—FRERH: F—U-FRZEoTOAEILNZFIHERELES, ¥—V—FEHOFHEEHR
TEZEANE. HIZIELIRD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Miz&DH-A]
ZREMBESIBEZZEHD x DB TT:

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

o AIERMWUE: (MORIIETEIIRT SNLEREOMEST BUTZ T) EEOEKDOMES IBHEZ 5
N2 eZiHELET, TOXSRIRGIEE. URD args D& S IR DRNC x 22035 28T
ERTEET:

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

e AIERF—T—F: (fhORFIBTHICZ I SNLEEDF— Y — FEIEBIZ T) LR D * —
U—REIDBEZOoNB I EEELE T, DX RIRGIEE. EOBID kwargs D & 51215154
DR %% ZDF 2 L TERTEET,

WREIBEA TS a Y ebHDGIBOE DL HHIFETE, 7> a YO5/8ITIET 7 4V MEBIEETZ
£7,

REI1E . FAQ @ E5IE 2 IRGIEDE WX TI2? . inspect.Parameter 7 7 X, AHEE 7> =
¥, PEP 362 Z2BRL T &0,

path entry
path based finder 3 import § % €Y 2 — VBT import path £ED 1 DDFFITT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R U7z finder TS o 52 &4 7z path entry
KHBEY 2—LERDIZHEEH>TVET,

NRALY ) =T 74 Y EWPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder ZZ [ L
TLREW,

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

on a specific path entry.

path based finder 7
7 # )V D meta path finder @ 1 D&, € 22— D import path ZHREL F T,

path-like object
(path-like A 72 =27 b) 77 A NVS AT AN ZRKLE T, path-like A 7P =2 ME, X2 ET str
F TPz b bytes A7V =7 b, £721% os.PathLike 70 PV ERHELLZA T =7 b
T3, os.PathLike 7B b2V EHKRK—-—bPLTWVWELTTI =7 M os.fspath() ZMUIHFT I 2 T str
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F7:13 bytes DT 7 A NIRRT LSRIZEWTEE T, os.fsdecode() ¥ os.fsencode() EZNZFN
str 2V bytes IKRZDERIAET 2DIfR £, PEP 519 TEAXNE L,

PEP
Python Enhancement Proposal, PEP (X, Python 2 I 2 =7 4 i L CIHERERMET 2. H3 W0k
Python OHHERESR Z DBEPLERIRIC OV TR T 2HEILET T, PEP &, #HEIC O W T O R Hifhi
AItERR © R 3 2 HREO ML (BHGR) 2R 2 NETT,
PEP X, #FEREDIRBICH DD, 23 2 =7 4 IC L 2EIREDOER L Python 1272 XN 2 EFHAMT O
EoloDm Lo %2 Z e ZEKILTWE T, PEP 0FHICIZA I 2 =7 1 NOAEREIT
52, RMBERZXENT L2 ZLOBEHVD D 5,
PEP 1 2ZLTEE W,

portion
PEP 420 TEF XN TV 5. namespace package BT 5. D7 7 £ LD (zip 7 7 A MK 1
TWBHELBB) 1 DDF 4 L2 b ) IS0,

fiIE5 1% (positional argument) =S

I8 ZZML T ZEW,

provisional API

(BE API) S 4 7' 5V D177 BEHELREED SETEIRNICRA SN D DT, ZOLI %A V& —
Tz —ANORKEREH I, WETH2 L INTOWLHIEFARFINTOEREAL, a7HRBEIC K > THE
Y ABINNE, BAFESBREE ({2 2—7 2 —AOBIRETEENS) MTIbhAET, COk5%
EEIFILRAITOLNEDDTIEDHD FRA - Z4UE API 2HARATLENCITRE SN TWIERRK
M BE Lz 2 ICoAThNET,

BE APLIZOWTH, BTEMEDBWEHIX TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

Zo7atRcED, EES A TS VEMEr R TV V7 —ICEVHEBTAD NS Z L, KR
PHEZCOELERITONE T, FlllZ PEP 411 #8B L T W,

provisional package

provisional API ZZHRL T EE W,

Python 3000

Pythonic

Python 3.x VU =X 4 D=y 7 3—LT7TF, (Python 3 2B WVIFRDFE > LEHIELNI-FET
T, ) "Py3k” rIgENBZZrdbHH FT,

fth

SHRTRNREZ S TEINIa— FTIER L, Python OFHI—RINIRA 7 4 F Do 72E 2%

a—Fh, flxiE, Python —fM7% A 74 A LT for XEFoTATIITNDITRNTOERICHE -

TA—7LET, HDZL DFEIFZDMLHHAZ R VDT, Python IZEATHARWAXH D ICEED
AT R=FHEI D LNFERA:
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for i in range(len(food)):
print (food[il)

ZAUIH L. ZhWi Pythonic R ER:

for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 =D —rULRaA—=T 0o, ZOEI 2 —)LTERINLT TR BB XYV v I
D, 7 RR” BRT Ky MAKRELTT, PEP 3155 TERINTVET, by TLNLOBEEP Y 7R T
. BHiEA T =27 POEETERUCTT:

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

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth’

EYV 2 —AANDOBRTHLNS &, TREMB (fully qualified name) X T XTORR Y 7=V EL 2K
DRy hHFREL, HIZIE email .mime.text ZEMKL 3

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

'email.mime.text'

reference count
(BRAT YN H2ATI 27 MIHT ISR, BRAV Y R0 RoTE ZDA TV
WBHEINES, Kkt THDH, ZRAITV Y MR LUTEEINRVDIZE D Y TH@ERENRA T
P b HHET, BRI Y Y MIEEIX Python ®a— F EICEENFEEAD, CPython FEEDEE
REHTT, Turo~v—3. FEOA T =27 bR A VY M 25 7-DIT sys.getrefcount () B
BEMERHSTZ ek ET,

regular package =
M, __init__.py 7 7 ANVEELT 4 L7 MY LTD packages,

namespace package B L TLIZE W,

REPL
"read - eval — print loop” QOUEFIET, WEEE £ VX —FV X —> = N DH|S,
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slots 4
FANTDEFT, A VARV RABHOHEBEDHOPUDERLTEE, A YRRV AFHERHRT L2
T, XEBVEZHWLES, ZhE L2727 =v 7 TIH, ELLFSEAPLIY vy F—KDT,
Fitgr— 2, BIZIEXRBVDHEREE 27 TV 75— a v T VARV ADPKRERZGFET S, tWolz
LERRE, HDRVDOHRRR NTT,

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 Opera-

tions.

set comprehension
(REWNTER) iterable NORTH 2 WIE—HOERZUIE L T, ZORRPORIEEZRT a7
FRFEESH TI, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥, {'r',
'd'} LW XTEHNOFETERLET, VAR, &, HEORT 2SRLTLZE W,

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

slice
(RTAR) =R O—T VR D—WEELATI 2 by AT74RIE, RFERE [1 THZONIERD
BoMicanr2HL e TEbET, HlZIE, variable_name[1:3:5] T3, AFIN (HFF) LB
slice A7 Y= 7 b ERETHHLTVE 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
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(R Y v F) &2 BNRPE O#ME, BIZIXINE %5 % 72012 Python 22 6B HE NS XY v F,
COMBHDAY v Fld. XYy FADRAIERRICT Y X =R 7 2 DOHRDOVTWVET, KXY v FIZ
DWTIE FFRAY v B8 THRHESNATVETD,

statement

(%) LEA4 =1 (=KD" TRy 27) CRARKRERTT, I & DF—7— Fo MRS b0
DELLNTT, BEIWIE if. while. for DD ET,

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

text file

A 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”.

(TEXFRVMZ74N) st AT 27 b 2HAFEEZTED file object TS, LIELIE, 7FA M7 740
FEBICAS MEROT =X AP =27 78R L, TFRAMIYO—T 0 27 ZHPNITVET,
THFAL 774 LDHE. sys.stdin, sys.stdout, io.Stringl0 f VAKX VYRR EETFAME—F
('r'or 'w') THWELZ 74 VTT,

bytes-like 7T T b BHAEETEDZ 77 ANF TV 27 MZOWTE, N1 FUT 71 SRL
TLEE W,

triple-quoted string

(ZHEZ 4 — bXFH) 300 L7227 +— FadB () 7 ARR a7 4 — () THENISCFEY, #BHED
(—HFH) 74— P XFINHRTRITE 3 FINGENEDH D FHAD, BOrOHHTHATT, 1 0%
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2ODHEKE LY 4 — FEBEI A —FHLICEL 2 TEFT L., 17T (\) 2R THE
BUTICERDR 2N TEEIDT, FFa Xy i—3a U XFEHE2E I ER T,

type
(F!) Python #7227 bOBIZA T 2 7 b BED LI RSO ERDET, HHWELF TV 7 M
HefioTWET, 7927 bOIIX __class__ BHET7 7 A LD, type(obj) THUR LD H
KET,

type alias
(x4 )7 R) MOPIZT, HEMIITFICA LTERL £,

M4y 7R3 Ber b Z2HMLT 2DICHHTTY, HlZI:

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

ZHERDES I VAT TEE T

Color = tuplelint, int, int]

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

pass

FEEEDFIIHD D % typing ¥ PEP 484 2SR L T 72X\,

type hint
(Bler b)) 28 277 REME. BB T A —2R0BDEOIIGFE N ZHEE T S annotation TF,

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.

ra—rOVER. 75 A% BT, -V EE TRV DDAk ¥ M typing.get_type_hints()
THRTEET,

HEEEDFIHD D % typing & PEP 484 2SR L T 22X\,

universal newlines a
FRAPRAMY = LDEFGED—DT, LTFOITARTEITREFH L £9: Unix DITRHE '\n'. Windows
DOREE '\r\n'. HW Macintosh OFBUE "\r'c AR OWTEEL <& PEP 278 ¥ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation

(BT ) T7—>aY) BEDDE0NE7 7 REED annotation .

ZRD B WNE 7 7 ABREICERZ N 72 & 21, RARTRERTT:
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class C:

field: 'annotation'

BT 7 T—va i@ EEY F oDifEbRET: fIZIE, ZOZEKI int OEZIS Z & 2H
FEhTVET:

[cou.nt: int = 0 ]

ERT 7 T— a O OWTE FRIGET A (annotated assignment statements) HiTHgEaR LT
WET,

FSBEDFAD B % function annotation, PEP 484 , PEP 526 2SR L T XV, £/, 7/ 57—V =
VEFHTARZANTST 25 4 A LT annotations-howto SR L TL 72X W,

virtual environment
(IRAEERER) thafrc Yl D S M7 RITEREE T3, Z4UT X D Python 2—# 77V —> a YiFA LY
2T L ETEINTWAMOD Python 7 7V 77— a YOEENIFHT 5 Z 274 < Python Xy 7 —Y DA
VA=V EEHEIT) ZENTEELT,

venv 2SR L TL 72X W,
virtual machine

(<> >) BRIV 7 b 2 7K D EFRI Nz Y ¥ a—&, Python D~ VIE N4 ba—F
ayRAIPHA L N FO—F 2FTLET,

Zen of Python
(Python @1&D ) Python ZHELAH S 2 L TOEZ 725, Python OKGEHHRAIE B2 Y A Mzl
HDTY, MaE7 > 7 MT Yimport this” ¥ 2L DV R M2FHDHET,
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T8

CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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&R
C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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Dy—2 ~R-=2 FEEF 1R GPL Ei#
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 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes

AR

FGPL Hify W5 REX, Python 28 GPL TEAMAZXNTWVWSE WS EKTIEH D £¥ A, Python D7 A
Y REFLT, GPL bV, FELIANA-Y a v 2T 3BICEELF - T VY =R LARLSTHDREY
FHA, GPL B O 74 Y ZADFTIX, GPL TV V) —XRZhTVWAMDY 7 b v =7 2 Python Z#AHE
bELNETH, ZhLHNDIA LV ATEZSTEDHD £HA,

Guido RO T, TNHDV V—RAZARICL T K E 0B DRI VT 4 TDABRIATEHL £5,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF' License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.0rc2

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

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

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

prepared by Licensee.

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

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

its terms and conditions.

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

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

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

its terms and conditions.

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

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

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

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 provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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FDR—TH & DFEE)
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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
(KDR=D128i)
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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

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

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C32 Y7wvhk

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
SUCH DAMAGE.

246 18 C & BEr 1€



https://www.wide.ad.jp/

The Python Language Reference, 'J 1) —2X 3.13.0rc2

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
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=212Hi <)
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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.

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
(RDR=212Hi L)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML 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-
(RDR=D12Hi L)
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ABILITY AND FITNESS. 1IN 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.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

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
(RDR=212Hi L)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT 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 algo-

rithm. 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)
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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:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

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

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

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN 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.

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

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
(KDR=D12HiL)

252 18 C & BEr 1€



https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c

The Python Language Reference, 'J 1) —2X 3.13.0rc2

HIDR— % 5D E)

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 (507%) 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,

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

(KDR=D12Hi)
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designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

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

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

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

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

(KDR=D12Hi)
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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 ome
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 modificatiomns, 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 conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

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,

(KDR=D12Hi)
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whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

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

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

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

(KD<R=2128i<)
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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,
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.3.15 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.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF 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

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

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

C.3.17 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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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-cl4n2-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.

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 conditionms:
(KDR=D12Hi<)
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The above copyright notice and this permission notice shall be included in all

copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
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.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr. c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation

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

Copyright (c) 2019,2020 Jeffrey Roberson <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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*—7—F, 166

case block, 168

C-contiguous, 217

chr

fHAAHEE, 30

class variable, 216

clause, 157

clear() (frame @AY w R), 45

close() (coroutine DXV v K), 78

close() (generator DXV v ), 118

co_argcount (codeobject DEM), 41

co_argcount (A—RA TPz FDEM),
39

co_cellvars (codeobject DEM), 41

co_cellvars (A— KA TV FDEM),
39

co_code (codeobject DEME), 41

co_code (A—RFATT U FDEM), 39

co_consts (codeobject DEM), 41

co_consts (A—FATZxV FDEMN), 39

co_filename (codeobject DEM), 41

co_filename (A—KRFA TV FDEM),
39

co_firstlineno (codeobject DEM), 41

co_firstlineno (A—RA T I D
Bi), 39

co_flags (codeobject DEM), 41

co_flags (A—FFTT U FDEM), 39

co_freevars (codeobject DEM), 41

co_freevars (A—RA TV FDEN),
39

co_kwonlyargcount (code object
attribute), 39

co_kwonlyargcount (codeobject DEM), 41

co_lines() (codeobject DXV v ), 42

co_lnotab (codeobject DEME), 41

co_lnotab (A—FF TV ¥V FDEM), 39

co_name (codeobject DEME), 41

co_name (A—RFATT Y FDEM), 39

co_names (codeobject DEME), 41

co_names (A—RF TPz U FDREY), 39

co_nlocals (codeobject DEME), 41

co_nlocals (A—RFF TSz U +DEMY), 39

co_positions() (codeobject DAY v K),
42

co_posonlyargcount (code object
attribute), 39

co_posonlyargcount (codeobject DEE),
41

co_qualname (code object attribute), 39

co_qualname (codeobject DEM), 41

co_stacksize (codeobject DEM), 41

co_stacksize (A—RFA TV FOEY),
39

co_varnames (codeobject DEM), 41

co_varnames (A—RA T FDEM),
39

collections

module, 30
complex number, 216
compound

statement, 157
context manager, 73, 217
context variable, 217
contiguous, 217
continue
statement, 150, 158, 159, 162, 163
coroutine function, 217
CPython, 217

D

dangling

else, 158
dbm.gnu

module, 32
dbm.ndbm

module, 32
decorator, 217
DEDENT k—%2 X, 10, 158
def

statement, 178
default

parameter value, 179
definition

32X, 146, 180

BE%, 146, 178
del

statement, 49, 146
deletion

target, 146

target list, 146

&%, 146
descriptor, 218
dictionary, 218

object, 32, 37, 52, 114, 121, 142

RERE, 114

KT, 114
dictionary comprehension, 218
dictionary view, 218
division, 127
divmod

HHAAHBEE, 71
docstring, 180, 218
duck-typing, 218

E

e
in numeric literal, 21
EAFP, 219
elif
F—TU—F, 158
Ellipsis
object, 28
else
conditional expression, 135
dangling, 158
F—7—F, 149, 158160, 162
encoding declarations (source file), 8
eval
HHHAHER, 154, 192
exc_info (sys €EYa—Jl), 46

except
*F—7—F, 160
except_star
*—J—F, 161
exec

HAAHEEE, 154

expression, 109, 219
lambda, 135, 180
list, 135, 140
statement, 140
SIxrlL—4&, 114
&M, 133, 135
yield, 115

extension module, 219

F
£1

formatted string literal, 15
f"

formatted string literal, 15
f-string, 219
£_back (frame DEH), 44
f_back (ZL—LEM), 44
f_builtins (frame DRE), 44
f_builtins (7 L—LEMH), 44
£_code (frame DEMY), 44
f_code (7L —L[EM), 44
f_globals (frame DEM), 44
f_globals (7 L—LEM), 44
f_lasti (frame DEMY), 44
f_lasti (7L —LEH), 44
f_lineno (frame DEM), 45
f_lineno (7L —LEY), 44
f_locals (frame DEM), 44
f_locals (7L —LEY), 44
f_trace (frame OEM), 45
f_trace (7L —LEY), 44
f_trace_lines (frame attribute), 44
f_trace_lines (frame DREM), 45
f_trace_opcodes (frame attribute), 44
f_trace_opcodes (frame DEM), 45
False, 29
file object, 219
file-like object, 219
filesystem encoding and error

handler, 219
finalizer, 49
finally

*—7—F, 146, 149, 150, 160, 163
find_spec

finder, 93
finder, 92, 220

find_spec, 93
floating-point literal, 21
floor division, 220
for

in comprehensions, 112

statement, 149, 150, 159
format () (¥AAHBIE)

_str__QO (AT I XV YE), 50
formatted string literal, 18
Fortran contiguous, 217
free threading, 220
from

import statement, 81, 151

*—7—F, 115, 150

yield from expression, 116
frozenset

object, 31
fstring, 18
f-string, 18
function annotation, 220
future
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statement, 152

G

garbage collection, 25, 221
generator expression, 221
generator iterator, 221
GeneratorExit

F4, 118, 120
generic function, 221
generic type, 221
GIL, 222
global interpreter lock, 222
guard, 168

r{

hash

HAHIAAHEEE, 52
hash-based pyc, 222
hashable, 114, 222
hooks

import, 93

meta, 93

NZR, 93

I
id
#HHAHBEE, 25
IDLE, 222
if
conditional expression, 135
in comprehensions, 112
statement, 158
F—7—F, 166
immutable, 223
object, 30, 111, 114
T—4 type, 111
import
hooks, 93
statement, 36, 150
import hooks, 93
import machinery, 89
import path, 223
importer, 223
ImportError
B4, 150
importing, 223
in
operator, 133
F—U—F, 159
INDENT k—% 2, 10
indices() (slice DXV v k), 47
inheritance, 180
instance
call, 67, 125
object, 37, 38, 125
32X, 38
int
#HmAHBEE, 73
interactive, 223
interpolated string literal, 18
interpreted, 223
interpreter shutdown, 223
io
module, 39
irrefutable case block, 168
is

operator, 133
is not

operator, 133
iterable, 224

unpacking, 135
iterator, 224

J
in numeric literal, 22
Java

key function, 224
key/value pair, 114
keyword argument, 225

L

lambda, 225
expression, 135, 180
=R, 135
last_traceback (sys €EZa—IJl), 46
LBYL, 225
len
HAHAHEEE, 29, 31, 68
list, 225
deletion target, 146
expression, 135, 140
object, 30, 113, 121, 122, 142
target, 140, 159
KA, target, 141
maxR:E, 113
O, 113
=R, 113
list comprehension, 225
loader, 92, 225
loop
statement, 149, 150, 158, 159
loop control

target, 149
magic
XYy kR, 226

magic method, 226
makefile() (socket DXV w K), 39
mapping, 226
object, 31, 39, 121, 142
match
case, 166
statement, 166
matrix multiplicatiom, 127
meta
hooks, 93
meta hooks, 93
meta path finder, 226
metaclass, 60, 226
metaclass hint, 62
method resolution order, 226
module, 226
__main__,
array, 30
builtins, 191
collections, 30

83, 191

dbm.gnu, 32
dbm.ndbm, 32
importing, 150
io, 39
namespace, 36
object, 36, 121
sys, 161, 191
L3R, 27

module spec, 92, 226

MRO, 227

mutable, 227
object, 30, 140, 142

\

name, 11, 81, 110
rebinding, 140
unbinding, 146
232X, 180
A&, 81, 140, 150, 151, 178, 180
G, s O—/NIL, 154
BA%R, 178
#=1k, 110

named expression, 134

named tuple, 227

NameError
B4, 110

NameError (#AAHBIN), 82

namespace, 81, 227
module, 36
package, 91
Ja—nNIJ, 32

namespace package, 227

nested scope, 228

new-style class, 228

NEWLINE b—2 >, 7, 158

None
object, 27, 140

nonlocal
statement, 154

not
operator, 134

not in
operator, 133

NotImplemented
object, 27

null
EHE, 145

number, 21
FEER, 29
w/EH, 29

O

object, 25, 228
asynchronous-generator, 119
Boolean, 29
callable, 32, 123

dictionary, 32, 37, 52, 114, 121, 142

Ellipsis, 28
frozenset, 31
immutable, 30, 111, 114
instance, 37, 38, 125

list, 30, 113, 121, 122, 142
mapping, 31, 39, 121, 142
module, 36, 121
mutable, 30, 140, 142
None, 27, 140
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NotImplemented, 27
sequence, 29, 39, 121, 122, 133, 142,
159

slice, 68
string, 121, 122
traceback, 46, 147, 161
tuple, 30, 121, 122, 135
252X, 37,125, 180
VSRAALVRARAVR, 37, 38, 125
a—FK, 39
SRL—4, 42, 114, 117
TL—L, 44
XYy B, 34, 36, 125
IA—HEBXAYYE, 34
I1-—-HERBY, 32, 125, 178
EERELI—T VX, 30
EEAEARS—T VX, 30
#1@, 28, 39
B, 28
TFEMINE, 29
HPHAHKXY W R, 36, 125
HAAHEEE, 36, 125
BEY, 29
BA%R, 32, 36, 125, 178

&, 31, 113
£88 31

object.__match_args__ ($FAAHEH), 74

object.__slots__ (#HAAER), 58

open

#HAAHEEER, 39

operator

- (B%S), 126, 128
% (=t k), 127
& (TR, 129
* (FRRURY), 127
*x 126

+ (F3R5T), 127, 128
/ (RS wa), 127
//, 127

< (IhEW), 129

<<, 128

<=, 129

1=, 129

==, 129

> (KELY), 129

>=, 129

>>, 128

@ (at), 127

S (Fwvlwh), 129

| (HE#E), 129

~ (FILA), 127

and, 134

in, 133

is, 133

is not, 133

not, 134

not in, 133

or, 134
F—N—0O—F, 47
=18, 135

AHAHBEE, 30
output, 140
standard, 140

P

package, 90, 228
namespace, 91
portion, 91
regular, 90

parameter, 228
call DEBK{HF, 123
function definition, 177
value, default, 179

pass
statement, 145

path based finder, 101, 229

path entry, 229

path entry finder, 229

path entry hook, 229

path hooks, 93

path-like object, 229

pattern matching, 166

PEP, 230

popen() (os EZa—JL), 39

portion, 230
package, 91

pow
HBAAHEL, 71, 72

power
BHE, 126

print
#HHIAHEEER, 50

print ) (fB&AHREE)

procedure
call, 140

provisional API, 230

provisional package, 230

Python 3000, 230

Python Enhancement Proposals
PEP 1, 230
PEP 8, 131
PEP 236, 153
PEP 238, 220
PEP 252, 56
PEP 255, 116
PEP 278, 234
PEP 302, 89, 106, 225
PEP 308, 135
PEP 318, 180, 182
PEP 328, 106
PEP 338, 106
PEP 342, 116
PEP 343, 74, 165, 217
PEP 362, 214, 229
PEP 366, 98, 99, 106
PEP 380, 117
PEP 411, 230
PEP 414, 15

str__() (AT I RXVYYE), 50

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

498, 20, 219
519, 230
525, 117, 215

526, 144, 180, 213, 235

530, 113
560, 61, 67

562, 55

563, 152, 180
570, 179

572, 114, 134, 171
585, 222

614, 179, 181
617, 193

626, 413

634, 75, 166, 177
636, 166, 177
649, 84

683, 223

688, 75
695, 84, 156
696, 84, 185
703, 220, 222
3104, 155

3107, 180
3115, 62, 182
3116, 234

3119, 64

3120, 7

3129, 180, 182
3131, 11

3132, 143

3135, 63

3147, 100

3155, 231

PYTHON_GIL, 222
PYTHONHASHSEED, 53
Pythonic, 230
PYTHONNODEBUGRANGES, 42
PYTHONPATH, 102

Q

qualified name, 231

R

r'

raw string literal, 15

"

raw string literal, 15

raise

statement, 147

raising

B,

range

147

HAAAHEE, 159
raw XF5, 15
rebinding

name, 140
reference count, 231

BIRIENL, 136
optimized scope, 228
or

operator, 134

Ew MEf, 129

EHY, 129

BHtheg, 129

ord

PEP 420, 89, 91, 100, 106, 227, 230

PEP 443, 221

PEP 448, 114, 125, 136

PEP 451, 106

PEP 483, 222

PEP 484, 65, 144, 180, 213, 220, 222,
234, 235

PEP 492, 78, 117, 184, 214, 215, 217

regular

package, 90
regular package, 231
relative

import, 151
REPL, 231

replace() (codeobject DRV v ), 43

repr
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HAHIAFHBEE, 140
repr() (fAHAHBEE)

_repr__Q) (AT I XV YE), 50
return

statement, 146, 162, 163
round

HAHIAHEE, 73

S

send() (coroutine MRV w k), 78
send() (generator DXV v ), 117
sequence, 232
object, 29, 39, 121, 122, 133, 142, 159
B, 121
set comprehension, 232
simple
statement, 139
single dispatch, 232
slice, 122, 232
object, 68
HAAHEE, 47
soft deprecated, 232
soft keyword, 13
special method, 232
standard
output, 140
start (RSA1RF T FOREY), 47,
123
statement, 233
assert, 145
assignment, annotated, 144
assignment, augmented, 143
async def, 182
async for, 183
async with, 183
break, 149, 158, 159, 162, 163
compound, 157
continue, 150, 158, 159, 162, 163
def, 178
del, 49, 146
expression, 140
for, 149, 150, 159
future, 152
if, 158
import, 36, 150
loop, 149, 150, 158, 159
match, 166
nonlocal, 154
pass, 145
raise, 147
return, 146, 162, 163
simple, 139
try, 46, 160
type, 155
32X, 180
J'a—/\IL, 146, 154
KA, 30, 140
while, 149, 150, 158
with, 73, 164
yield, 147
static type checker, 233
stderr (sys €2 a—Jl), 39
stdin (sys €Y a—Jl), 39
stdio, 39
stdout (sys €Y a—Jl), 39
step (RSARF TV FOEM), 47, 123
stop (RSARATS U FDEM), 47, 123

StopAsyncIteration
FIgk, 120
StopIteration
BIS, 117, 147
string
__format__Q) (AT I RXVYYER),
50
_str__Q (FTT I XV YE), 50
formatted literal, 18
immutable sequences, 30
interpolated literal, 18
object, 121, 122
Zi, 50, 140
B, 122
strong reference, 233
suite, 157
sys
module, 161, 191
sys.exc_info, 46
sys.exception, 46
sys.last_traceback, 46
sys.meta_path, 93
sys.modules, 92
sys.path, 102
sys.path_hooks, 102
sys.path_importer_cache, 102
sys.stderr, 39
sys.stdin, 39
sys.stdout, 39
SystemExit ($#HAHFIN), 87

T

target, 140

deletion, 146

list, 140, 159

list fAA, 141

list, deletion, 146

loop control, 149
tb_frame (traceback DEM), 46
tb_frame (kL —2/N\v I EH), 46
tb_lasti (traceback DEME), 46
tb_lasti (FL—2ZNy U EMH), 46
tb_lineno (traceback DREE), 46
tb_lineno (kL —ZNv IEY), 46
tb_next (traceback DEM), 46
tb_next (FL—ZNvIEY), 46
text encoding, 233
text file, 233
throw() (coroutine MXY v F), 78
throw() (generator XY w K), 117
traceback

object, 46, 147, 161
triple-quoted string, 233
triple-quoted string, 15
True, 29
try

statement, 46, 160
tuple

object, 30, 121, 122, 135

BE—FR®, 30

Zo, 30, 111
type, 27, 234

immutable F—%&, 111

statement, 155

T8, 27

fHAHIAHREK, 25, 60

P8, 27

type alias, 234
type hint, 234

type parameters, 185
TypeError

Bk, 127
U

u'

XFHIVTFIIL, 14

XFHVTII, 14
unbinding

name, 146
UnboundLocalError, 82
Unicode AV —27 L, 15
Unicode XFFIE, 30
universal newlines, 234
UNIX, 191
unpacking

dictionary, 114

iterable, 135

BT UH Lo, 124

\%

value, 114
default parameter, 179
ValueError
B4, 129
variable
BH, 82
variable annotation, 234
BRIENRL
operator, 136
SEEADZER, 9
AR, 192
RasR:e, 112
dictionary, 114
list, 113
£45, 113
AEREY, 39
BERREA T I, 25
HIBR
517, 86
mE, 128
oam
or, 129
B—ZR0D
tuple, 30
HI1R
By M EH, 126
By EE, 126
B, 121
BEAVVE, 25
REg, 127
A—1t
TA K, 133
%l
TSAR—=F%, 110
EE, 126
B, AERD, 39
5
string, 50, 140
B, 109
EERARRA T b+, 25
EEFRELES—T VR

%
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object, 30
EEREELE
HITU5 21k, 48
EEARBA TSI, 25
EEARRES—T VR
object, 30
virtual environment, 235
virtual machine, 235
TR, 5, 7
EH, 14
=17
A&y Y, 46
ZL—L, 81, 180
HIBR, 86
EITETI, 81
KIXDTI—TF1E, 9
WEEE—E, 191
B, 27, 215
deletion, 146
U3 2R, 37
DIRAVRARV R, 38
KA, 140, 141
KA, 93X, 37
RN, V3RAIVREV R, 38
B, 121
R 4R, 27
1R, 27
R
TA K, 133
51 (argument), 214
call DEBK{TIF, 123
function definition, 179
BA%K, 32
iy
lambda, 135

W

walrus operator, 134
Hi5R
module, 27
HEftEy
or, 129
il
object, 28, 39
BED TSI, 21
¥, 30
object, 28
I, 28
BRUTII, 21
X=F (str ), 30, 122
XFFIVTII, 14
GE, 4
RED
h>=, 136
g
name, 81, 140, 150, 151, 178, 180
2'8—/\JL name, 154

&

expression, 133, 135
while

statement, 149, 150, 158
WX, 4
1Z% C, 15

REAR, 191
Windows, 191
with
statement, 73, 164
L&, 51, 129
i, 129
KA TSI b (immortal), 223
RA
5% B, 27
FEER

number, 29
object, 29
FENE R
HHAHAHER, 73
REREE, 2931, 121
KA, 142
WH, 128
EE
2 &R £ MBI, 129
2 K Hiff, 127
Boolean, 133
null, 145
power, 126
27 bk, 128
B v ML, 126
Birg BT, 126
BET, 23
writing
““values™ ", 140

X

xor
Ew MBI, 129

Y

yield
expression, 115
statement, 147
*—7J—F, 115
fl, 118

Z

Zen of Python, 235

ZeroDivisionError
B4, 127
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