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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?\ﬂbgﬁf%ﬁﬁéi EI R o TIEE T 20 LRV HTS, —F. CPython 23AL 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 MY LTiE, BHEHRHWTHAREENVEOTFEALTVWET, ZhA0EECEL T, FFED
I —FRTHERS N TOE T,

F<HIENTWARFEEZEZIUTODNH D 5!

CPython ZHUIRDBESFIN TV AHMRD Python FHET, C ZEBTHEINLTVET, FLAYDEA. BiED
FHEED VB R REXNF T,
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Jython Java THEEEX N7z Python TF, ZOFEEX Java 7 7V 75— a vy DRDDRAZ YT MEEL LT, b
L WG Java 29 R A4 T VEFo=7 SV r—2a Y EERT 2720 XERAT2Ze N TEET, £
7ev Java 74 72 VDT AP 2ERT 57012 LI UIMEHS A TWE T, 5422 EMITOVTIX the
Jython website ZZH L TL 72X W,

Python for NET Z DFEEIINHTIE CPython ZfHLTWE$2, NET 7V /= a vicko TEHE
NTWVWBDT, NET 54 77V %eSRT 2 ZeDAEETT, Z D% Brian Lloyd I Xk - TIE XN E
L7zo X572 5EMTOVTIX, Python for NET home page 2SR L TL &\,

IronPython .NET T Python Z#H$ 272D 5 —oDFEETY, Python NET 2 IZEL D, ELIIL %
BT ZZ N TE S Python DFEEDH D, E# Python 2— FE.NET 72> 7 Vicay 4L LET,
Z X Jython OFMROFAFEE TH % Jim Hugunin IZ X > TIESNFE L7z, I HRZEHRICOVTIE the
IronPython website ZZH L T 72X W0,

PyPy 5E£1Z Python THA M7 Python ODEETT, ORI R SNV, ZAX v 7L Z2DHKR— FR,
FATHE (Just in Time) I 284 FREDEHERKEEZ Y R— L TVWET, ZOFvY =27 FO—D0DH
[, (Python TEPHTWAZLIZE-T.) 4 ¥ X7V REMBICEETE 2 X512 LT, SEAKT
DFEBEHRMLT S TT, X5K51EHIE the PyPy project’s home page I2H H F3,

INLDRFHEIZDT =2 7V TXENEINLZTELZZVEL>TWS, b LLIE, D Python K¥F 2 X
Vb AR 5 TV B2 EED GRS NI NTWETL & 5, REMEHAL TV EHEE LT, REFE
EHESRDEND 205 0 EHNIT 2720101%, SEREOAEESBL TV,

1.2 AKX Za 7B BKREE

FRIFENT & MBI 2508 TR BNF SUERLIRICTF 2 MA D2 o TWE S, TORIETIE. UTDLD
BRdERE L D 9

name = lc_letter (lc_letter | "_")x*

lc_letter = "a'..."z"

BADITIE, name 23 lc_letter DEAWE R EZIZZFNULED 1c_letter ¥ 7 VX —2a 7k T=d D
THHIERLTVWET, £LT, 1lc_letter & 'a' 25 'z' FTOMLIDXF—FTHEILERLE
T, (ZOHANE, D FF 2 X ¥y MRS TV 2 FAHHI L BSCHANC BV TER STV 2401 (name)
T—HLTHEDLDATVET),

FHANZ name (FRANC X > TERIN TV B b ODHRT) & 1= 1OAAE D T3, |ER (1) X, BHOERE
HERhbEEXT2L 21V d; ZoiEEE. ZORBKBVWTRLMEAEBLEEDRVEEFTT, 7AXY
A7 (%) & EANCK 2EBZOL AL EOEYRLERLET; AIC, 772 (+) E—EXL Lo HiRL T,
AL ([ 1) CEbh TR, FaMhEa@r—EHRT 2 BlosuhirTiug, BuohoFaEt 7y a
VTHB) ZrERLET, *x B + HETOMEHFIATRERR D B o TV & T, FHD 27— Ficid

4 £ 1E LI


http://www.jython.org/
http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://ironpython.net/
http://pypy.org/

The Python Language Reference, J'J—X 3.9.21

HFEMZENE T, VT IAFINE 7 A — P THbRET, ZEE =27 Y Z20EH L T\5 L 2DAEREHD
5, BANGEE. —THIND 5N TWET; ZROERKD H 2 FHNE, BAIDITICODONWT, EERDES
R ARIOTE LTadihEa g 3,

(LoBlo & 572) FAIEFRETE. MO0 BEIMEDODATVET: =20 Fy FTRYULNATWE DD 7
INANXFE, ZOoDXFD ASCI XFa— R8BI 3 (WENR) #f» 6 XTFE—FEIIEERLET, &
By AR DFA] (<. ..>) 1F. ERFEADS YRV EELART 2 IR L2 D »7TF,; FlZIL, O HilfEses &
ERITVEDD D ZRVWMEONEZ DD ET,

FH RO ERDOE THON TV I RALIIIL ALR L TIN, ZOERICEIKRELRE DD D £5: F4)
EFRIIASY — 2Dl 2 DX F 2D P30, MCERII TR CAER SN —ED +—27 > ZH D}
WE Y, K (7 FHENT) 1B % BNF I X TFHAERDZDDHDTY; ZRLUFDOETIZ, MXERD
TeDIffioTWE T,

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://www.python.org/dev/peps/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
aA—FEEELE T, Tra—- FESEAHOTICRITINERD VA, ZITHICH 245G, —fTHDaAX Y bD
ADITTRITNIRD FEA, ZTrva—FESRe LTHRET 3T

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tieak CEE 3, /2

# vim: ftleencoding=<encoding-name>

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

IYa—F 4 YTEEBRAOPLRINUE, T AL MDY a—F 4 Y AF UTF-8 TY, 612, 774 LD
FHDNA FHID UTF-8 N A A — X505 (b'\xef\xbb\xbf') 26, 77 A NDLYa—7F 4 71X UTF-8 &
HEEINTWEHDL LET (ZDHEREIE Microsoft @ notepad R ZDMO LT 4 X THR—-FENTVET),

If an encoding is declared, the encoding name must be recognized by Python (see standard-encodings). The

encoding is used for all lexical analysis, including string literals, comments and identifiers.

2.1.5 BARBYRITHESS

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
ZRHoTHAIEERRD FT,

2.1.6 FFBATREIZRITHESE

ALFEIN (parentheses). AFEIN (square bracket) . B X KEHEIN (curly brace) NDOUE, Ny 7 A5 v > 2% ff
OFTIR—T LOYIITIZHET 2 2 e B 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 NI TR Y DS I EHTEET, BHTOA > 7Y MAEETRD D 8 A, 20
WHATEEL e TET T, JEHRMNRMETHICIZ. NEWLINE F—2 V3L T8 A, FEHRNZITO
Wiz, SE2 A — FENECFY] (FBl) THRELET; COBAICIE. aXY M EEDEILATES
Ao

2.1.7 Z=17

AR=ZART T =27 4—F, BLUIAXY MOAZEUHETIIEHEINET (T74bD5. NEWLINE b —
I NFEREINERA). SLEMFEINCATI L TV 2B, ZHTOINEITatAIA A-7H-H ) (read-eval-print)
N—TDREIZ > TRZD DD D £3, FEERLNEENA > 2 7Y ZDFETIE, ERRZETTT X Limkl
17 (F7bb, ZAXFHaAX Y PHRIEERVIET) F. BRITH S22 XOKIHERLE T,

218 17V

MEATOITHICH 5. HHHDZEH (AR—RABIUXT) O#ERDIZ. ZOTDOA YTV PLLVEET 5729
WKHEbNET, 4 V7Y PR FITXDOIN—ATERZRET 27DV E T,

X7 (ErSEDHIANC) 1 DIZDE 8 DDAR—ATEEMZ Hh, BEMZEROTHII 8 offcih %
T (Unix THEODATOWBHAIEFA IR 2 XOERIATVET), 2L T, BRUIDIEZALFETDAR—ZAD
BRI, ZDITDA YTV FERELE T, A VT Y ME N IR T v Y 2 THROWEITICHEITE EHA;
BAIDONY V259 2 ETOEANA YTV M ERELET,

V=R T 7 ANAPBR T ZAR—ZARBEAEZIE, FOBERDITINR TDRAR—ABEMIKET I L5806, A VF
VHNEREEZ DL LTHITENE T, ZDHAIX TabError 2EHINE 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(l) <= 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://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Ll - /X (lowercase letters)
o Lt - FEEEMN KT (titlecase letters)
o Lm - BffisZF (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)
o Other ID Start - Proplist.txt WZH 3. BAFEHEEE Y R— T 27D DHRAZXFDY Z b
e Other ID Continue - [Flfk
TARTOMA T BFTHIREREE NFKC e s 9, @il FHEOEEX NFKC Ko %7,

AT & UTHERL X TD Unicode 4.1 DX F2HZEL7=5% HTML 7 7 A LA https://www.unicode.org/
Public/13.0.0/ucd/DerivedCoreProperties.txt 12& D %9,

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 % 2 B FOFER



https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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2.3.2 FHIEHDHEIFTE (reserved classes of identifiers)

HHED (F—U— F2fR<) BHlFIE HRZERYRDD 9, Zho Dl FiEid, SLHEPRECHZ 7 >~
X =27 LFDNRE—TRPIENET:

_*  from module import * T import EHNEH A, MihA ¥ X7V XTI, EFIATHOAFHEORERZ
BT 2 7-DIRRLEAT _ b Ed; 2ol F1d builtins €Y 2 —APNCEESI N E T, A&
FE—RTRVWE E, _IRRIRERIEZ L, EBINTOER A, import X ZZRLTL X W,

ER: AR0 _ k. LIXUIEERRL (internationalization) WS NET; ZOEFICOVWTOFEL WY
THIRIE. gettext ZBRL T X W,

{

x__ YRAT LTERIN (system-defined) HARITT, JIEAK T dunder” 7271 L MEIEH E 3 (ARIE:
double underscores Dlig), ZNHDHHIA Y EZ =TV &L (BHES LTIV 28) FEELTERIN
TVWET, FITOY AT LA TOELANT FHAY v R RETHBEZETFOLNTWE S, Python OFFRD
N=a Y TIREDZL OARPEREIND ZZBRDET, ZORFa Xy MTHRIEN TV B HEICHE
b, B5WB __*x__ DHHNE, WrkdaYTFRAMIBILMATY, BEEIBEELIISECT
ZehbHHET,

__*x U I7RTF74X—1 (class-private) BEHATTT, TOATIAVIIET 24H1Z. 77 AERDI YT FA
M ETHWShGE, HIEZ FRALIREYZ FAD 7 754 RXR=Mo” BERTHATEZELIREZ 2 D%k
QSTDICEEEINE T, #AF (identifier. £TIE%ET (name)) ZBIRL TLZEW,

24 V737

V77 (literal) i3, WL DO OMBALMDER ZRL LD DTT,

241 XFHNELUNATRAIUTSIL

XFHNY T I NEUANOFHERCTRih SN E T

stringliteral = [stringprefiz] (shortstring | longstring)
Strlngprele B llrll | Ilull I IIRII I IIU" | llfll | IIFII

| Ilfrll I IIFI.II | IlleI I IIFRII | Ilrfll | |II.FII | IIRfII | IIRFII
shortstring n= "'" shortstringitemx "'" | '"' shortstringitemx '"!
longstring n= mrren longstringitemx "' | 'MUNY Jongstringitemx """
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
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shortstringchar ::= <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

stringescapeseq := "\" <any source character>

bytesliteral = bytesprefiz(shortbytes | longbytes)

bytesprefix n= "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "' shortbytesitem* "'" | '"' shortbytesitemx '"'
longbytes = e longbytesitemkx M"'Y'M | tnMnt longbytesitemx """
shortbytesitem ::= shortbyteschar | bytesescapeseq

longbytesitem L= longbyteschar | bytesescapeseq

shortbyteschar := <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

FREEDAEBMAITRENTWRWIGENIRFHIRDS—20H D £F, VT ILD stringprefic X bytesprefic &
RO O OMICZEHZ ARTIRESRNIETT, Y—ARA— FXFLt v b (source character set) (T a2 —

T4 VIEETERINET, Tva—T4 YJEEPRFINUL UTF-8 T3, i T>O—REE (encoding
declaration) Z#ZHRLTLIZE WV,

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 PV T I HIZ b R B BEHEHLET, INHICK o T, str BT bytes oA 2%
VADBMERENE T, N4 MY T I E ASCII XFDAZLZ e TEET, 128 LEOEEZ R N4 M
IR =7 U TRINRIFNUIRD FHA

XTI T INENA Y T IADMTE ERTYT 'r! £ R 2TV T4 v JRCFOZ LN TERX
T 2D & BXFHNE raw strings LI, N VAT 922k ) TIANLFE LTIRWE T, Z0FEHR, XF
) 7 Z VTl raw XFFIFD "\U' & '\u' DT RF— TRV 8 A, Python 2.x @ raw unicode
U7 F)L%% Python 3.x L3RR ZIRA2F VAT 5720, 'ur' BV R—- S EEA

N—Ta ¥y 3.3 TEM: raw N4 MU TIAD 'rb' L7 4 v 7 AM 'br' ORIFEFELE LTGEMENE L,

N— a3 ¥ 3.3 TBI: Python 2.x & 3.x X EDI— RR—ZADX ¥ 7T F Y RAEHM{LT 27212, LTS —
unicode V7 7V (u'value') OHHR— P PFHIEASINE Lz, #Fllld PEP 414 22 LTS W,

£OEE F OEBHEENMTWIXFANY T IMET =< v MEAXFINY T IV ( formatted string literal
) TT, FHICOVWTIE 74—y FEANXFIIITIIL ZBBLTLEI WV, FEFO '£' & 'v' HlHAS

14 8 2 & FOEHh
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DELNETH 'b' % 'u' ELHAEDELILETEZTEA, 2ED 74 —< v MEAD raw X5V 771
BATID, 74 =<y MEADAAL MY T I VEAATT,

SEZA— P FIARICE, SEOI RS — T ERRVS A — NCFTY FIAEKIELTLEbRVNED,
IRy —FENTOVRVEITR Y A — P 2B e B TEET (X610, 2RO T T UFHHIHED 1),
(Z2TWS 7 74— b7 vid, CFRIOMARBIAT 2 L 2o 0FRR L, ' A " OVWFRDPTT, )

'r' T3 R BEHXEROPBROLED XFHELEIANL ) TFIARDIR Y — Y — v R 3R C
THELATVE D EFARDOEANC L - TR N E T, LUIFIC Python THR#ENZ TR r—F> =5 VR
ZRLET:

IRT—Fo—=5>2R | BB AR
\newline Ny IRy ¥ a b BATFEP I NET

\\ Ny 727y ¥a (\)

\! —H5I R ()

\" —EGIHFF (")

\a ASCII ###~L (BEL)

\b ASCIL N v 7 2X— 2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCII /734D (LF)

\r ASCII #4/% (CR)

\t ASCII /-2 7 (TAB)

\v ASCII TEZ 7 (VT)

\ooo 8 HERUE 000 & FFOLF (1,3)
\xhh 16 #EEUE hh ZFEOLF (2,3)

NFHTDABBREINDZ LR —F>—r Y RAFLU T Y TT:

IRT—T—5>R | B AR
\N{name} Unicode 7 —&XX—ZXHT name £\WIAFDTE | (4)
\UXXXX 16-bit O+7NHEHE 2zrr 2 FOXF (5)
\UXXXXXXXX 32-bit O+7NHEME zrzrrrer FOXF (6)

HER:
(1) 2% C AT, AT 3HND 8 EMETTZHLET,
(2) 18 C 2iZEWV, B x5 2 i 16 ER L rZEINEHA,

(3) A4 MIIY 55 AT, TAEB X OGET R 7 — T35 % BREED A4 FEELET, CF) 75
LTI, TR — TIN5 2 5 -{E% D Unicode XFEERL FT,
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(4) "= 3 ¥ 3.3 TEZHE: name aliases™ XT3V K — FHBEMEINE LTz,
(5) B x5 Y 4 Hid 16 KL AZHENE LA,

(6) HOWB L= — FXFIFIDEIRXLTZYa— RT3 I eATEET, EHEIC 8 XFD 16 EETHH
HTY,

BHED C 2IHEWV., BREINLD o072 AT —T =7 YV RFTRT, ZOFEXFHFIEY T, Thbb,
NYIRZy D abBRPICTEDET, (ZOXEFIT ANy ZOBIMERNTT: TRy =7 =7 Y ADPERAT X
N7t ZOHIRERPRBMLTOE2D0000 DRI RDET, ) XFIHFTOAEBRINEI A =T =7
YR, N MY T IR, REBEM AR VIR —F Y= YA LTHHEIN DO TERLTLEZ W,

N—a¥ 3.6 TEHE: Biixhighro/z s —7> —4 > 3 DeprecationWarning 4K L £ 55
ZAUTIER D N—= 3 > Tid SyntaxWarning 1272 D, W34 SyntaxError (272 D 3,

raw U7 7V Th, 5IAFENY VAT v Y aTIRAy =T TEETH Nv 727 v > a BIRSSCFEFNCHRD %
T B o \"" EEMBRLXFAN T ILT, Nv 7R Ty a2 ZEHARrLREXFINERLET; r"\"
BHRNSLFEN Y 770 TT (rtaw V7 IARERIEELZ 5 /ey 72T v 22 TRDOOEZ ZLIETEERA),
BN, (Nv 7R Ty 2 adERD I A — I XFE2T AT =7 LTLESDT) raw XFHZE—DNY Y
A7y aTROLEBRCLUIETEFEA SHIZ. XAV I ATy Y 2DBERIBITHE TS, [THEEZEKT 3
DTIEBL, VT ILD—HTH2ENE_ODOXFL LTHRINE T,

2.4.2 XFF T3 ILDFEE (concatenation)

XFHNRAL MV T I ME, AVCERZ5[AFEZHoT0Td (HEAXFTRY - TY) HHEEEZE 2
TEDNTEFT, ThREBELOXFINZMHET 2O RILEKZRH 3, Lo T, "hello" 'world' &
"helloworld" XEUTT, ZOWRERFES . Nv 7 RXFvva%R2@oL7zh, ROXFHEFRICHHEL T
BEUTICE 72358720, HE2VEHAXFIN I ICa XY M EBEMT 2232 TEET, A

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

"[A-Za-z0-9_1*"  # letter, digit or underscore

)

CORBEIISTEL NV TERSNTVWE T, A7V T 2ar 84 LT 3BOMM e UTHEBIENS Z L IZiE
BLTLES W, ETRICCFAIRBZR G LR, '+ ERF2ELRIIRD $8A, £ VTV
DIEEICBNTIE, AT H2HERCEL 5T 2E -7 D (raw X7H| e ZHFIAFZ2EES 2 S AT
TEY) . 74—~y MEAXFIN) T IALBEONTIN T INERELLDTHI b TEETOTHERL
TLZE W,

*1 https://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt

16 8 2 & FOEHh
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243 74—y FEBEAXFHITIIL

N—a v 3.6 TE.

7 =< MEAXFEHNY 7 I ( formatted string literal ) F721% f-string 1&, ¥EHEE '£' 2 'F' OfF
WXXFHN T IV TT, oD FHNE, PHER {3 TRUILNZRTHLEWR T + — L FEEDZ I eH
TEET, thOXFHN 7 I LOHEFABEDHEIC—ETED S Z e DIIH LT, 74—~ v MEAIFES
U7 I MFETRICA e LCRHis g 3,

IR =T = Y RFBEEOXFIN 7T IV ERMICTa— FENET (2L Y 7 740 raw XFHITH H
GEBREET), TR =TT —Fr Y R%ETa— FLERIE XFHONEEIROGETHRRShE 3

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

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

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

XFHND S5 B, BEHENCTHENERSDSINISCFB D R nE 3, 7720, ZHEENR {{' BXY '3} 3H
—OPEFFICEERZ o E T, BB SN ' XBIR7 4 — L FOBE Y ZEKL, £OHHIE Python
DATIHED £, (T Ny FRCERLEREL LT) Ro7F R+, FHliROME L OME 2 RR LI2WGEIC
. ROBICES '=' ZMATLLEI N, Z20HRAIE, BERF 1 1Ko TEAINZ AT 4 —L R EHil
ZIENTEET, 51T, " KW TEEE FEBMTE RS, BT 4 —L FIZH—OB UEHER 13
THRDD £7,

74 —~<v MEXFHN 7 ootz bR, FEINTHENZEHE O Python 0D X 5 Icfbi g3, v

KODDBNBDHD 55, £F. ZORIFFHSNELEA, ZL T, lambda RBXTMRARK = FZIRANCHINT

FOREDH D T, BT 1 —L FADI (replacement expressions) & (il 21X, =& 4 — s XFH ke %®

)EHL‘“C) BATEBEGIENTEETH, aXV b E2ELILETEEFEA, 74—< v MEXFHY 77 LADH
VUBVTIOAPHET A TR AT, AL SHEDIETIHI XN E T,

N—Y a ¥ 3.7 TEHE: Python 3.7 X DREION= 3 U Tld, await RB XY async for MEELWNERTIX.
FERHES HEOTHEIC I DFHFINTVERATL R,

5 = EEINrE, HAXFINE. ROFFZA VERB, F5 = BIOiHiizh=RE2EA% T, M
ZWAEL { oK, Ko, BIU '=' ORCEFNZZEALFRIINTRESNE T, HEIEETHEEL
BWERD . = ZRE LGSR, RS UT reprO) @A LRI N £5, —FH. FRIEETHEF
T8, BT 4 —LFT "' PEESNTVEWVWRD, F740L 8T strQ BEHINE T,
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N—T g v 3.8 TEM: FE5 '=',

bLEMRT 4 = FBEEINTOEE, ROFHEFERIE 7 + —< v FORNCEREN T T, 2 '1s' X
str() . "' W repr() . ZLT "'a' T ascii() ZMFFHLET,

FORERIZ, W T format() O 7R baLTI7+—vy FENET, ERBEEFEIRZTLZEEHLERED
__format__ () XYV v FIZEINFET, FEXEEFHRERINGEX,. EXFHPEINET, ZLT7 4+—
< v b INEERIEK, XFHNEOFERMEICHEAINE T,

by FLNVOBERIEEFIEIARA N LB 4 L RZ2ELIENTEET, TUHRA ML 4 =L R,
ZNOHBICEE T 4 —V FB XU format specifiers ZZTH 2 e N TEETH, LKA MLALERT 4 -
FEETLZ ITTEEH A, format specifier mini-language 2 OHE str. format () XY v RTHELNITWVWS
BOLFE—TY,

74—y MEAXFINV T I NVEMOX TN T IV EHETEETH, BT 4 — LV RZEBDOV 7711
DELTEL LB TEE A

7 A== MEAXFIN) T INDE N ONETFET:

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed !

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

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

18 8 2 & FOEHh
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HEEOXXFH 7oL etz T GREE @ OXFEINY 7 I MB T 35 HFOIR N LRI, Bt
T4 =L FHRZ MDD T r—< v PEAXFIN T IATHELRTWASI AR EZED B LIXTEEFHEA:

f'abc {a["x"]} def" # error: outer string literal ended prematurely

f"abc {al['x']} def" # workaround: use different quoting

ROFTAY IR vy 2 3FHTES, =7 —%2ZEHLFT:

f"newline: {ord('\n')}" # raises SyntazError

NY T ATy Y aTDIRY — TRV EREZEGDIVENRD BGET. —RHEREZIER L T X W,

>>> newline = ord('\n'")

>>> f'"'nmewline: {newline

'newline: 10'

T+ =< NEAXFHIN) TI30MF, e AREZEATORP o722 LTh, docstring ¥ LTI THA

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

>>> foo.__doc__ is None

True

74— v NEAXFHN T F 1% Python [EMLUZ1EER PEP 498 3SR L TL 23 W, EREET 2 F
Bl 7 x—<v bOHHAZHE > TWS str.format () HSHE L TL X0,

2.4.4 BEV T3

BEY 702 3 MDD £3, B (integer). FEIVNAE (floating point number). M (imaginary
numbers) TF, EEHY 7 INVEIHFLEL THA. (EREBIER L EBoOME LTERE ),

BUEY 77 VICERHERFENTORVWI LICERLTLEIW; -1 O X5 RANE, FEBIQITBEIEEE 7 (unary
operator) '=> £ VT 7L 1 BAEDELDDOTT,

245 BHITIIL

BEY) T I NVEA T OFRAERTRLAINET:

integer n= decinteger | bininteger | octinteger | hexzinteger
decinteger = nonzerodigit (["_"1 digit)* | "O"+ (["_"] "0")x*
bininteger = "0" ("b" | "B") (["_"] bindigit)+
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octinteger n= "o" ("o" | "0") (["_"1 octdigit)+
hexinteger n= oM ("x" | "X") (["_"] hexzdigit)+
nonzerodigit = B L A

digit n= oM., ."Q"

bindigit n= "o" | M1t

octdigit n= "oMr...nT

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

EAXEY ERKINE 20085 e WS HEZRFIE, B 7 I VICRRSDHIR2EH D FE A

T7UR—=2a7EVTINADMEEHMT A2 ICH o THREANE T, 20D T7 VX —Ra7 k2o THTE S
N—TT B THARPTLLTEET, 7R —2a7 3 BFLHFEORIC 1 2713, HB3 W0 0x D &S Lk
IS EDERIC 1 D FHATEE T,

B, E 0o HERDOETHICIE 0 2N ohERA, 2, Python 23N— 3 > 3.0 DLTIC#H > Tz C
ARDOJGEY 7 7L OEK S 2[0S 272D T,

B T I LDHE N DR L F T

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

N—=Tary 36 TEHE: JV—AeHNE LY TIMHDT7 Y X—2a7BFSNd X5k i,

2.4.6 FENBRE)TIIL

BN 7 2 ML RO E R TR S LT

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

fraction = "." digitpart

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

BB, BEER e FERERIIEIC 10 & LTHRRaNE T, HIZIE, 077€010 IZIELWRIETH D, 77e10 &
FICEERLE T, FH/MNUERY T 500D 5 2EOHFIZEBICHKELE T, BRYTFTILERUT X512,
7R —AAT TBFE N =TI TEET,

FEV NI 7 IV DB N DR L E T
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3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

N—=ar 3.6 TEH: JA—T{EHRNL LYV T IAHDT7 VX —RaA7BHEINDE LK E LI

2.4.7 E# (imaginary) UT 3L

RER) 7 7 VIBBUR D & 5 i AER Cidih s 9

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

RER) 7 Z vk, EEERD 0.0 OEFEHERL £5, HREI =S OFE/ NMNURRIOBIETR SN, 20200
BB MR W CEFIRO R 2 155 9, EREA Y 0 TRVEB/NMUSZER T 212, (3+4)) D
R 7 I MSTFENIREEINE L 9. UNCERY 771 Dfl2 0L DR L X9

3.14j 10.j 103 .001j 1e100j  3.14e-10j  3.14_15_93j

2.5 HEF

UTD =2 Y 3HEFTT:

*

*
~
~
~
=
@

)

2.6 7 X4 (delimiter)

UFDO =27 3ELEOTFTY IR LTEHEET:

( ) L ] { }

s 5 Q = ->
+= -= *= /= //= h= e=
&= = ~= >>= <<= k=

EU L FIERE/DNERSEBRY 77V BT ET, EVA R=0DFNIRX T4 AREICBIT 2 EBWHIE
(ellipsis) V7702 LTRIAIRERE R D £ 3, U X MEFOREBENRAEETF (augmented assignment operator)
. FHRNCETY I 2 LTREBVWE 35, HEDITVET,

MUTOHFAHE ASCII XFE, o v —27 v o—E e UTRIRREREZ > T\ b, FHaEHERICE > THE
BEWEF->TWETS:
2.5. BHEF 21
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IR oA E ASCII 2 F1d. Python TIMEOLNTVELRA, TRALDXENIFHI T IRy kDA
Ch B, EBEHFICZI—2h 3

1D

22 %2 B FamER




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 CHEATY 227 bDT7 RLADEI BRBDELEZLNE S LAETA, is HETFIE 20047V =
7 FOER—EZEL 3, id) BIBIIR M2 R IR E2EL 7,

CPython implementation detail: CPython Tid. id(x) & x NS NTVWEAEY L7 FLRAZIRL
EScae

7227 VOENIATY 27 WY R— T ERIE (Bl len) ZHVR-1F20) &, AT MWD S
DMEEZRELE T, type) BIEEA T =7 bW BAKD A7V 27 v TF) ZRLET, A—MrFEL L.
F 7Y 27 bOH (type) BEEARRETT, !

ATz PCEoTREE 2EET LI EDARETY, HEEETESA 727 FDI L% mutable L
¥9, ARRIHEEZEETERWA TS 27 bDZ &% immutable EWEE T, (mutable 24 7Y =7 FAD
SREZHMNL TV S immutable 22> 7FF 7Y =27 MO, ZOBMHLTWELF TV =7 M DENZEILL /-
RRCZEILLE T, av TR0 A 7927 bEBNL TV 2001 Z(LL RO THIUL immutable 722 &
ZABZENTEET, L7z2-> T, immutable 22X 5 DIIENEHEAIREN ¥ 5 D ERIC—HT 2 DI TIEH D
FHA) A7V 27 b mutable ¥ 5 2IEZ DRI Ko THRED 5, HlZI1X, FUERL, SCFFIR e 2 TRl
DA Y ALK > A immutable T, dict *° list i& mutable T3,

AT FVEPRINCHET 2 283 TEERA; LA L, 7Y =7 MZEFEAREE (unreachable) 12743 &
HR—yav s ar (garbage-collection) I K o TSN E 0 LNLERA, AR—TaALryayz2ELHE

LOREOREDINIGE, ATV 27 bO type REET L2220 TEET ., Zhid. ELLIbhkrsRBECe THHY
BEFZSIER I T DT, —RMNCBRVWEZTRED D €A,

23
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720, E{TbRVEEIFINTVET — FFEAfERA TV 27 b EUH L TLEDRWRE D, HR—Ta
LY arvkEYHyFERETZNIEENEOMETT,

CPython implementation detail: JI7E®D CPython EZETIIZM A ¥ > b (reference-counting) 773\ % ff -
TED, (FAF2arelT) EBREREZIToTWVWEIAA 7Y 27 P2 BEMRE L ET, ZOFEETIRIFLAY
DATY 27 b EREGEREICR S LRI T 2 Z e TEETH, HRSEEEVLIAA TV 27 DI
DHERIITOND LS5RIAEL TV LI DI TED D $HA, HRZBZHOZAA 7Y = 7 MUEEDHIEIZOWT
&, gc BV a— N ZBRLTLEE W, CPython M DFEEIIFID T2 - TH D, CPython b FFRIZAID
HAEES LD LNEVA, ATV 27 FPFERRRIC R o722 ZICHIFBRICKR T XN S Z LIS 20T
IV (TIT0S 7 7 A MEIBTHRINZEAC TS ZE W),

FED P —RERER T ANy THREERH L. BEIIEESINATLES XS5 RA 7Y =7 F2AERIEL I N
HHOTHEELTIZE WV, F7, "try..ezcept’ Mo THHNZHRTES L51CF2L, A7V =7 b4
REEDZZEDBHVET,

F7T 2 MAE, FIPNTZT7 7 ARV 4 Y ET Vo, "D (external) 7 VY —ZAANDBREELH D
BHNET, ZTHOHDY Y —RF, AT 27 MR HR=YaL 7y a yINEBRIRREINE DRI T
WETH, IRN=aL 7y a YIMTObNEHRIEIRNDT, 25 LA 7Y s MISERY ¥V — R Z RIS f#
M 2771 RIKE close() XYy FRIEMELTWET, 25 LA 7Y =7 MEHRINICZ close 5 Xk 558<
HRXNF T, ZOHEE TR, "try..finally X, ‘with’ XEMS L T,

DA T 27 MW T 22 b 04727 b HVET; 2Hid AV TF (container) EWHINE T, 2
YTFATI 2 bOflE LT, XN, YR, BIXUEHEIBTFONET, A7V 27 bAOSRARKD Y
TFOEO—HFTT, FLALDHE, Y7 IOt VoL, aYTFHIA-2TVWEA TV 27 bOEOZ %
L, ZNHA TV MDTAT YT AT 4 TREHYFEA; LELEDS, ary 7 FOEHEAGERICOWTR
RNEZGE, GEIRAVTFRA>TVEA TV 27 bDTATYT AT ADILERIBLET, LMo T, (X
TADEIR) BERRERA TV = 7 "HPEHEARER L 7Y = 7 bAOSRBEATEHE. ZOMMPET 2 DIEFE
WEAJRER A 7Y = 7 P BEEI NI, LWV S Tk T,

BMEAT7Y =27 POEDIZEALRTIHELET, AT NDTAT VT4 T ADEENE S P TS X,
HHERTRENCEAEINET: ZEMRRETE, H@z2itE T2 X5 2 BE21T5 . ERICERITE
Befo7MFEDOA TV =27 PADBREZIRT ZEHNH D T2, AEATRERA 7Y =27 P TREZD & 5 REE
BEIDZAFEA, PIZIX a=1;b=1rT5L, atbBE]l2Z2ROFALATY=7 2B HTLILED
HBHL, Z5TRVEEDDHDET, TRREEKFLET, LrL.c=[1;d=[0 32, ctdld
ZNEN_DODEL 0T, HWVIT—RR, RS NLZED Y A 22T 5 2 EBRIEEINTHE T, (¢ =
d=1[1 32t . ctdOliARALATY =27 P2RALET)
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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,

None ZOENZIZH—DHELDIHH ERA. ZOEEZEOA T 27 NI —DOLPFELERA, 20X T
Yz 2 MIMAAALY None T7 7 RASINET, ZOA TV =7 NI, HARIKNTHEIFELLNI
ZLOLET, HlZE, HRIMICEEZERS OB None #iIR L £F, None DEAH (truth value) (&%
(false) T3,

Notlmplemented ZDANIIZH—DEL»HH XA, COMEEFEOA TV 27 VEE—2D ULPTEEL THEA,
ZDA 7Y =7 MiE, NotImplemented ¥\ 5 Python TIRD SN TWAHARITTY 7R ENET, BUHE
XYy FEHRRE X Y v FICE SN HHE T 2 U T 2 HETRFEEI ATV RWEE. ZOHEEZIR
TARETT, (TORIA Y EX—7Y RIWHEAE T2 RIESETHELZ T 20, ZOEEFICKET 2o
T A=Ay 7O EAL T, ) SOUHTIIERME2 > 7F X P TOFHMEIE L TEWTEE Ao

FHE implementing-the-arithmetic-operations S L TL & W,

N—Ya ¥y 39 TZH: NotImplemented DFFffilZIFHERE T, A THEFAMIATWVWTD
DeprecationWarning B E T, ZOEHIIFFRKD - 2 > D Python T TypeError XL 3,

Ellipsis ZOMICEHE—DEL»HD T A, TOEZFHOA TS 27 VR D ULIPFELEEA, TOF
TV NIV T I ... E720& Python TIR®D 5N TW S %A1 Ellipsis T7Z 7t AT, HEYA
W3E (true) TI,

numbers.Number XfHV 77 Mk o TIER N D, BEMiEESCHAAADOEMBEMIC X > TRENZ 4T
Pz bTT, BUEA TV = VILEERRETT; —EENEREINI . ZEELEEINLZILIEIHDE
H Ao Python OFEA 7V 27 MIVWSI ETHRIBETEI L ZADHMEL B BABRLTVWETA, 2
V2 — XNTEIEZ RIS 2BICHES IR 2213 TwE S,

The string representations of the numeric classes, computed by __repr__ () and __str__ (), have the

following properties:

o« ZOXFINI, 75RAVAIIZRIZELZE B2, TOBEOEEZR A 7Y 27 N eERTEE
Shie BBy 710 TF,

o TEZ1H, 10 ZEE LTREHINET,

o /INEEDOFNIZHZ 1 DD aZREVT, FIERAPOIZRTRINEEA.
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o INEEDBIZHZ 1 DO aERRNT, NMOERAPIIZERINEEA.
o MBREBEIAKOL ZDOAFRINET,
Python (B8, HEVMUSE. HEBHOBTRANEZT>TWET:

numbers.Integral (B%) EEHAUI. B (EOHB IVAHDOE) 2R IBFANESNIBII 2 HEEL K
BT 28T3,

BRUZIZ 2 DD £7:

B (int) BEHROMEORE R L T34, FHARER () 2 V%1 2OHIEO A %21 %
Fo o7 MEERV R 2 HEORDIC ERER RO RESNE T, BOMIEEL Y Mk
CHERRICIED TN 2 X5 B2 52 2 2 OMMEHOLHCRINE T,

7T —IJU{E (bool) EfED False & True 2K L £73, False & True K3 2 DDA 7V =7 bD
AW T —IMEF TP 27 M TF, T AREBEROTRERTH D, FLALDRNTENREN O
E1DEIERBIENT I, HIS e LTXFINCER SN L 322N "False" BLU
"True" W5 XFHIPRINE T,

BRI T 2HANE, BOBEE S Y 7 MEESAZHBEICBWT, RO BAERLBRITE
2 EIICERERATVWET,

numbers.Real (float) (B#) ZOBUIFHEML NV OEREEFE/ NGB ERIAL £3, RERER
EOHFHRA —N=7 8 —DFWNIFHEKED 7 —F 7 7 F v (BXU, C % Java T X 253) 12w
¥ 9, Python IZHMEEIFE/NMNUREZ Y R— b LERA. —MAINCHEIGEIFZE NURECE 5 BH
Tty - XV OMEATHEHIWNT 272D HHINET, LrL. 5 LAHIKIX Python T 7
V7 FERIBDOA ==~y FICHARNEMA 22D DTT, Fh. 2 BEOFH/INIGRET % £
DI e THEMHICRZHEAEIH D FH A

numbers.Complex (complex) I DML, FHRIEL XA TEEEL STV EE/IMUEZ 2 >—#icL
TEHEREXRB L3, FE/NMUSICOVWTERZO LA UHES Y TIEE D £3, HEK z DFEK
BB L CBEERE. ThrehiiAat LEREY z.real BX U z.imag THOHIT Z B TEE T,

=5 B (sequence) ORI, AMROIEFES (ordered set) ZERKIL 3, HRIIIFADELTL 77

2L ENTOE T, HAAABEE len() 2FES L. O—F Y ADEZEHEZRLET, O—F Y ADEIR
nDHE. AVTIRZ0,1, .., n-1 PERBZEETT, =7 YR a DEER i1 ali] TERLFT,

= Y RFAT A ARIE (slice) B R—PLTVET: ali:jl T2k, i<=k<jTHIAYTIR
kb0 TOBEZEELERNLE T, ARKBL LTAITA ZEHWESEA, 274 AR UCAEE S O
=T UARRLET, iR Y ANTIE, A VYT IZRAEEN 0 »OHREDL LS4 VT 7 ADMHE
ZIRDZBLED,

=T YRZEoTIE, BED T ATy T (step)” T X XD T HRNRA T A R (extended slice)” &
A—PLTWET: ali:j:k] E. x =1 +nkk, n>= 00D i<=2<j THILIRA VT IR z &
DX57% o BTOEEELERLET,
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= v AZ, BEARERDDR, I THROWA TR SN TVWET:

TEREELB D —7 VX (immutable sequence) ZHEARELS —F Y RABDA 7Y =7 NI, —EARI L
DYZDOMEEEETHIENTEERA, (A7 27 VMDA T 27 FANDBRBA - T3
B BREINTVEA TV 27 MIEFEARER A 7Y =27 bTH LKL, ZOEIZEEIN S A[REED D
DET; Ll ZERERA 7S 27 FMPEESRLTWAA 7Yz FORGEKIE, £ETSZ
LATEZEA, )

ITFORNIEE ARG Y — 7 v AT

XFHB (string) XFFE Unicode 2 — FRA ¥ M 2 RET 2 HOBEHI T, XFHFHOYrda—
FHRA > bd U+0000 - U+10FFFF QHEIFATRILINDG Z e B TEF T, Python i& char B &
HEEA, RO, XFFHFDOEDIa—FRA VIR "1 OXFHA T 27 b LTH
B2 enTEET, HAAABEE ord() 133XFFIEA % U+0000 - U+10FFFF D#iPH DR
WEBLES, /. HAAABEE chrO & 0 - 10FFFF OO EMNET2RX 1 OX
FHNCEHU EF, str.encode() WETFRXAbLYa—7 4 Y7 %5 Z 2 T str % bytes I
EWT 27-DI1ES e B TEET, £/, bytes.decode() XX D ZDWNFEITT 2 Z N T
EXE8

A TIVE (tuple) X TNOERIIMEED Python A 7Y =7 b TF, ZOULOER1PLLRZ XTI
. lHxDBEFEERBT 2% H <~ TRY> THRL T, B—0BEHE» LR X (HMES
'singleton’) ZfE2 123, ERERRTLI2XOERICH Y220 FF (H—oXLZFTidx T v
EERLERA. ZHUE REZL—AT2DHFENEFZ 2 X512 LRTIUI RS R0H S
TY)o BROELSBRWVASEMD N ZAES L 2ED X TR 5,

bytes bytes 7Y =7 MINZELREAITY, EHRIZ 8-bit N4 FT. 0 <= x < 256 OHIPADEEELT
KIXINET, (b'abc' DX S57R) bytes V7 I NAPHAALD bytes() AV AT 7 X%Effio
Thytes 7737 PERAENTEE T, F72. bytes #7227 Mid decode() XV v REMLT
XFHINZTa— RTEET,

LERRER S — 47 > X8 (mutable sequence) ZEHATRER Y — 7 Y RE AF LR TEET 2 Z 20T
TR, BHEARER Y —F7 Y AT, IRFRALPRA T A ARG lo THHESNRERITRAZTS 2
ETE, del (delete) XEMH > TEERHIRT 2N TEE T,

Python IZHEMHD SHAAENTVWBEERRER S —F Y 2IE, 502 ZADOTT:

YR RE (list) VR POESRZEED Python £ 7Y 2 MITEES, VR ME, AFELoduch
YRTRYENTXEURTED T, (RED 0 1 DY —7 Y REANEZ DIRHRRGEDT
FRERWZ EICERLTLIZE Y, )

NA REEF  bytearray A 7Y = 7 MIZEHEATRELELAT T, HARAAD bytearray() I YA M52
RIZKo TR ENE T, ZHEATRRR Z L ZFRITIE (DF D vy ¥ 2{ETERW), byte array 1
EHERBER bytes A7V =7 beEUA VX —7 2 — R CBREZ IR L F 5

JLIREY 2 —)b array ®°. collections EY a— M, EHKZ I a—R TRy —r ¥ ABRIDH

3.2.
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o

HHYET,

EATNZ, JEFEDEV, 22— TRERA 7Y 22 FOBREEREHLET, 2070, (FH0) iF
FRMoTA YTy I AT IR RFTETVA, 7L, 4 FL— MIAHET, HAABEE len() 135
BOBEFHERLET, BEHO VT IE, BECEBLTVWE2DEERT A, =T Y A0S
DOEHOHRR, HEES - LG - & - MHEL Vo RBENREEDOFHE TS,

HEEOEREIZIF, HEOXF—rEICEESICET 2L — BN T §, BEELEE OBE DL —
MITHED ZRICHERELTLZ IV, HL 2 00HEDOHHESERSFEMETHZ (FIZIX. 1 & 1.0) kb, Z
DIBD 1L DODAREEIIEDLIENTEET,

B, 2 DDMAAARRENH D L5

£88 WAREAHUTT, HAABD set) AV A LTI XTRS N, HH S addO) KEDWL Op
DAYy FTHEHTEXT,

Frozen set B FRZLELEEHTT, HAIAAD frozenset() 2V A M T 7 XIZE o TIERINF T,
frozenset [ IAZET Ny 2T 8 RDT, HOEEHMOERIZK 72D, HEDOXF—-IZTH M T
%9,

Iy EYTR (mapping) EEDA VT IZAEETA YT AN, 727 b 2o 2AROEEER

BLES, TR alk] 13 k T Y F 7 RIFESNLERE a o #RL 7 BRI ER IO
TS 2 TE. AR del XOMRIZTHIENTERT, MAAABE len() & vy VY I
DHEFHEZIRLET,

Python WZEHI» HHARAENTWE Sy BV 7B, 5D 25 =213 T3

IHER (dictionary) FETEDMETA YT IZRAINA T2 7 v O RI2EROEAERLE T, F—
(key) & LTHEZRWVEDOM—OENX, VR MPHE, ZLTAHT7Y =7 bOF—METHRETHERE
N3 ZOMOEEARERITE, ZAU, FEENEZIRMFELT S LT F—D Ny ¥ 2{HEHFET
BHLVBEDND BT TT, BIENE X — 125 5HE, F—(HIEFEOBEHEICH T 2 HANHEN F
T ZOOENEFELLRAHE (BlAE 1 ¥ 1.0), HORRILHEOZLY PV ERT A VT 7R L
TS e TEET,

HHIHADIEF 2 LE T, oF D, F-EHFICBMEAZETCERZhTHVEE T, BED
F—RBEEHMITH, F—DEHFREIZEDLY A, F—ZHIRLZOBICHFAT S &, TTOBHTIX
BAHZEoRBIGBINENET,

PR IIAEARERATY S B LY R TERLET (BFERT 22 LTIEEWV),

JEREY 2 —/L dbm.ndbm , dbm.gnu /X, collections EY 2 —/LD XS, FlD~< v ¥ 7RO
ERELTVET,

N—= a3y 3.7 TEH: Python DN—Y a2 ¥ 3.6 TlE, FEXHAEFZHERFLERATL,
CPython 3.6 TR ANFIZMRIFENF L, ZRERESNLTE O WS Kb, 204l
DREDMTFL L AR SN TVWE L,
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U LRTEERY (callable type) PBAETEOH LHRE ((FUHL (call) Z2R) 2175 22N TEZHTT:

I—HFERBH (user-defined function) L—WEREKA 7Y =7 M, BBEREITS 2 TERIH
3 (BEESE 21R), BEuE. KEI% (formal parameter) V) 2 b 2 R UBOERNA - 7258V 2
P HIZHIHENET,

Rk JE

Bk =3

__doc__ BBORFa AT —2arXFHT, RFaXryi—ra | HXAATRE
YHIRVEEE None IR D EF, V77T RAITHKREI N E
A

__name__ B4R T, F=IAHATRE

__qualname__ B D qualified name T, EXAAHTHE
N— a3 ¥ 3.3 T

__module__ BB ERINTVBEEY 2 —LOLHITY, EVa—L% | EXALAEE
MR WEEIX None I D £,

__defaults__ T 7 3V MEZEFOF IR T2 7 7 3L MEDIN®D 7z | EEIAANRE
RTNT, 77 4 MEZFFOGIHD R NG EITIE None (2
BOET

__code__ AV RANENTEBAERERAT 23— V47927 b HZIAAARE
T3,

__globals__ B D 7a —\VEBDA-7FE (NDBR) TF - Z FAH LEH
OFFEZ. BBPERINTVEZEY 2 —1Dra— LR
HHiZEE 2 RE L 9,

__dict__ EROBBEEZ Y R — 3§ 27D DHHTZEBBIND 5T | FHZIAAARE
WY,

__closure__ None ¥7zi3B DM 4 D HHZE (5IBUNDLEE) et | #isal LEH
THEEZFELTWE L (cell) 2563252 TN ¥
3, cell_contents BEIZOWVWTOBEHRIT FEZSIRL TL
7Z2&E W,

__annotations__ | XTAXA—RDEMPA-HETT, HHEOF 137X — | FEAALARE
RHGT, BDEOTRD D 255813, 'return' BEDF—
e h £,

__kwdefaults _ F—U—REHARIX—XDT 7 5V MEEZEUHETT, FHXIAATHE

MEZAAARE) L IRV ENTWEEMEDIFE AR, RASNEOEF =y 7 LET,

BA 7227 M3E. FEOBEHZRELZDEB LD TEE S, ZOMEEZ. B2 IXBEEIC X
RF—=REMNELEWGEREIH R £ T, BOD get % set 1213, B@HEDO Ry PERiLz2HVE T, ]
FEORETIK. A—HEZDBEHRTOAHABEEYR—FLTWVWBDTEELTTFSTV,. HHMAHBEHD

3.2. FRERORKRE 29



The Python Language Reference, 'J1)—2X 3.9.21

BHEIHRYR—FIB3FETT,

A F TV 27 MEM cell_contents BHFio TWVWE T, ZAUILLDEEHRETZ2DIIMAT, &
NOEEBFZDICHHEZ LT,

BBUERICHE T 2 Z0MOEHREEBDa - A7V 27 b oFonE s, BRBONEE (internal
type) 2B 2FAHZ SR L T2 E W, cell BIZIX types BV a— 567 7L ATEET,

AVRARVAAYI YR A VARVAXY v RATIz2 7 NI VIR, VIR VARV ALEEONEN

HLUAREA 7Y =7 b (BH TP ERBER) 22T %7,

FAHLEHORKEM: __self 37 5AA VARV AF T 27 T, __func__ FHEKA 7
PxZ bTY; __doc__ BAY Y RDORFaXrF—arFs (__func__.__doc__ FIL) T
3 __name__ 1&X Y v NOAH] (__func__.__name__ &[FIU) TF; __module__ IZX Y v FIER

ENZEY 2 — VDGR, T 2 —VEDBRWVIGEX None 122D £3,

XYy Ry FEi, RECHZ2BEE 7Y 27 FOEBEOMBUENEI. (HOREIZTEEEAD) 77+
ATEEY,

75 2DENE BEICE>TRZEDZIADA YRR Y AENLT) BT &, ZOREEN2—
PEBROBEBA T2 7 VERE I FTARXY y FAT V27 2 THIUE, 2—FEBAY v RA TV
T IDBEREINDZ DD FT,

TIAMBA VARV RAERBHL TP ERBEBA 727 P ERIS T2 Z22IC&K>TAH Y RE Y
AXY 9y RFA TV 27 bEREINT- &, __self_ BHEZFDA VAXVRAT, ZTOXYy RET

Y MIFEETWVS (bound) EWVWWET, HILWXY v RO __func__ B L OB 7
Y7 MTT,

T IARA VAR VAMS T TAXY y RATV 27 b EARTAILICEoTA VARV ARXY v
FATO 27 v ERIN- &, __self_ BMIEZZ7AZ03dDT, __func__ BHIEZ 72X
Vv FOREBIZH2E8A TS =27 VT,

AVARYARXY w RATI 27 MU EN BB, BIEICH 2950 (__func__) BRI ENE
T, TDLE, VIRA VARV RA (__self__) HB5IEV R FokBICHAI N E T, HlRE ¢ &M
IO ODEBEZEVI A, x B2 CDA VARV RAL T B, x.£(1) OFFOHLIZ C.f(x, 1) DM
UHLERIL T,

PIRARXY 9 RATI 27 b OEA VARV ARAY v RATV 27 bBEHINIZIE.  self  ITH
BXNTWE 7 75ZA4 VAR VA 1FEBRIIZSAZFDHDHEDT, x.£(1) R C.£(1) OEFH L
1. RECHZ%%E £ £ LT £(C,1) OFEURH L %@ T3,

BB BBA T2 I ROA VAR ARAY v RA TV 27 bADERUE, 4 VYRRV A5 EED
WO HENZ7-CTOIET, HAIKk-oTid, BEEZe—INVERIRALTEE, Zor—-A1L
ZRENOHT X5 ICT 2008 R ZEHEICKRD £, £/, EiloZfuza —yEREBICH L
TOATONET; ZOMOMIH LAREA 7P 27 b (BXUMUHLABETRWETOL TV =7
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b)) i BT ST T, Z2hns, 7724 VAR ADBHICE > TWd 2—HER
BIRE, WA Y v MICEEINE ¥ A; ZHSN 5D, BB S RADBETH 2855 11T T3,

T L —H B (generator function) yield X (yield X OHiZSIR) 25 BB LIEX Y v R
PIRL—FEH LMEINET, 20 K5 REEMAITCH S 2E3EI. BEBROREEFEITT S
DIMFZBATL—RA T2 b ERLET: £ 7L —&D iterator._ _next__ () XYV v RZEI
Qg &, yield 2o THEPRMEIN S FTHBEZEITLE T, BED return XE2FEITT 20
FURICIZE L7z & Z1d. StopIteration St EHE N, 4 7L —XDRTARZEDRBETEREL T
WET,

J)L—F VB8# (coroutine function) async def ZEH L TERSINZBERXY v F2 JIL—FUE
8 (coroutine function) LWEE T, MK NRE, 2D X 5 RBEBUX coroutine 7 7Y =7 b %
BUET, aL—F VBEIE async with X async for X2 TR await RNERDOZ L HIKkE
T, AN—FoFTIxI bk EBBLTIEIW,

JEFEIHAS = L — X RBEX (asynchronous generator function) async def Z{fo> TEFR SN, yield X%
AL TWBEER XY v ¥ % asynchronous generator function ¥ MO E T, ZD K 5 2B, M
O & RIS 7L =2 ATV 2 7 P RIRLET, DA T Y Y M async for SLTH
BORRZETT2DIMRET,

Calling the asynchronous iterator’s aiterator.__anezt__ method will return an awaitable which
when awaited will execute until it provides a value using the yield expression. When the function
executes an empty return statement or falls off the end, a StopAsyncIteration exception is

raised and the asynchronous iterator will have reached the end of the set of values to be yielded.

#EAIAFHBREL (built-in function) MAAABIEA 7Y =7 ME CBEAD T v —TF, #HAALEED
Bl len() % math.sin() (math IFEOHAABLEY 2 —) TT, OB C B TR
EEXNTVET, GisctH LEHORKREM: __doc__ WO FNFaXyF—yaryXFEHTT, F
FaXVT—2arPBRVEEE None 124D F7F; __name__ IZBIBOKHEITTT; __self__ & None

__module__ &, B ERINT

CEEERTWET (AABRA Yy FOMBBI LT E0);
WEEY 22— LDOHRITT, Y 2 — LA WIEEX None 1272 D F3,

HAAH KXY w B (built-in method) R AABLBEBEZHOETREM LD DT, Tb5DHEIC
3 C BRS04 7Y =7 b2 IEBRIIZZAET e L THRoTuwE 3, fAAAX
Vv FOFNE, alist VA A7 227 b Lt 2D alist.append() TT, ZDHZAIII Fik
HLEHADOEMN __self_ 13 alist TRENZ AT MDD FET,

25X 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__ () and, in the typical case, to __4nit__ () to initialize the new instance.

JZADA VAR X  Instances of arbitrary classes can be made callable by defining a __call__ ()

method in their class.

EPa—J)l Y 22— Python 2 — FOEBWRMEREA T, import X H % WIiE importlib.
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import_module() i AIAAD __import__() D X5 KEAKEZMUIH T Z e TREEBIXN S import
system WX o THEMENE T, TV a—F 7V =7 MI, H#EFEAF 727 b (ZHE Y 2—-1LVHNT
EFRINZFMD __globals__ BN HBRINIFHHTT) THEINLANMEMEZR->TVET, &
oS, ZOMEOMRICHRENE T, HIZIE n.x dn.__dict__["x"] LFHTT, £EZa—L
A7V ME. BV 2-L0oPticfibhda—FA TP 27 P EBATVERA (I EDIUL
b IS MERNLSTT),

BHEORAZITI &, EY a2 - VORI EMFEZONELTEHNLET, XX nx =113 m
_dict__["x"] =1 2FILTT,

i __doc__ IZBABD R Fa X
T2 avNFHITT, FFaXrTr—yaryPRWEAE None 127D £9; __annotations__ (X7
PaFN) IFEY - VOREKEEITLTVREZINE L BHT /) 7—>3Y BA-HETT; £
Ja—ARNT7r A bn— RFINRGEE, __file_ ZR—REINEEI 2 - T 7L VDNRRETT,
A YRTYRIHEHNCY V7N T0WE CEV2a— LD XS BRFFEDEEDEY 2 — NV TIE, __file _
BYEEFEELRVDD LNEEA;, HEIA 77 V8N e — RENILREY 2 —LOBE, ZORE

BWiEEESA TS5V 774 LDRRZITKED £ T,

ERBFAD (BFZAATRER) BIYE: __name__ FEY 2 —LVOAFITT;

AN UEHORREM: __dict__ IFEY 2 —VOAFIZERT, #EL 727 M TT,

CPython implementation detail: CPython M€Y 2 — LEZEZHIFRT 2 HIEICL D, BY 2 —LEF
EPEERSRER > TV LTHZOHEIEY a — B Ra— T o0 ERcHRIhE s, 2h
ZHET 21T, HEEZAY—F 230, HEZEEES>TVWAIHEY 2 — L 2RFF LTIV,

ARBLISRB A RAX L7 7 ZAHZEE, 77 RAER (VFAERE ) TERSNET, 77 R3#

FEATY 27 P TRESINLAHEM 2R > TVWET, 77 RABEDOSIIE. Z ORE TN T 5 R
(lookup) WCHIFRE N FF, B2, C.x 1 C.__dict__["x"] @R FET (7ZL. BESED
BRZZEZONIZEODPDT7 v 70D ET), BUEDPZOERKRTRODPLRVWE E ZOEKS 7 X
TEREFIONE T, BEZ 72D ZDHERKRIZX, C3 XV v FERIEF (MRO=method resolution
order) ZHHL TWT, HBOMARELHBEOHILIC OB S (X4 T7EY V) MAMEND 5T
HBIELCEEL 9, C3 MRO IZ2OWT D & el 2ffHid, 23 VY —RHET L FFa Xt
https://www.python.org/download /releases/2.3/mro/ IZH D £5,

IR (CLLET) BESRBEIIAXY y RATI 27 b RRES L TR XITE, 20X TP =7 b
3 __self _ BUMN CTHEIIIBRAVRARYARAY v RATV 27 MZEBEINE T, HUXY v B A
T MRRZS TR R, XYy RA T2 Ty TEINA TV 2 7 MICE I E
Fo TRV TA (descriptor) DEE HizBHT 5. FRHNOBEBTY 5 20560 U EM & EE
12 __dict_ WIRESINTWAHDOBRRZRBZERDHIDB0H1D ET,

727 AENERAT 2. 207 7 ADHELRIBEH SN, KK 7 ADOHEFEIEHRL XA,
IRAXTY 27 MUY (LEEBR) . 7 7R Y RX U AZERLET (FiLzBH).

KFokEM: __name__ X7 9 AT, __module__ X7 JADERINZEI 2 — VKBTI __dict__ 1

7 7 AT OLHIEBMA o125 ETT; _ _bases WBRERIEIIAMLSREZATLT, BEZSZADY R

) ——
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MZERNBZIEFTHATHWET; __doc__ 77 AD KX 2 XY FXFHIT, REFEDEEIX None TT;
__annotations__ (A 7> aF ) B FRDRREETLTVE e ZINELL BRT /T7—23> B
)\’)7":3¥%VGTO

P FRA 2R R (class instance) A class instance is created by calling a class object (see above). A
class instance has a namespace implemented as a dictionary which is the first place in which attribute
references are searched. When an attribute is not found there, and the instance’s class has an attribute
by that name, the search continues with the class attributes. If a class attribute is found that is
a user-defined function object, it is transformed into an instance method object whose __self __
attribute is the instance. Static method and class method objects are also transformed; see above
under ”Classes”. See section 7 X7 1) TR (descriptor) M3RZE 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.

Attribute assignments and deletions update the instance’s dictionary, never a class’s dictionary. If the
class has a __setattr_ _ () or __delattr__ () method, this is called instead of updating the instance

dictionary directly.

TIAAL VAR Y RE, BAREDLEIDXY v FEE-> TWABIES, BERSY —7 2 H250E
<y THROEIITRES C e B TEE T, FHEAV YRR 2SBLTLIEEN,

kB __dict__ WEMHORHETT; _class__ A VARV ADI FATT,

/O AT OF (Z7ANTTSTI LDRIR) file object WEBADPNT=2T7 7 ANVERLET, 7744 TV =
I YEERIDDMA a— Iy bAHD ET: open() MHAIAABEL, os.popen() . os.fdopen()
YTy ATV 2 bD makefile() XV v R (B2 WIIEREY 2 —uh SR XN 2 ftho B X
Vv R),

* 7Y 27 b sys.stdin . sys.stdout BX U sys.stderr &, 4 VX7V XDEEA T, EHEHT), B
UL —HNA M) — 2B T 27 7 ANT TV 27 MHIEHEENE T, ZThDHIETRTTF X
FE— FTHA A, io.TextIOBase IRV 7 A Lo TEREINIA Y X — 7 = — RV E T,

MERE! (internal type) A > & 7 U XHBPERNME > TV B WL D2 DEE, 2—F NI TVET, Zhb
DEFRIIFRDA X TV RZDAN=Y a Y TREHEINLAREMENDH D 35, Z 2 TEEARDTRMED
DN TEZE T,

dA—RATZIIV b a—FAT7I =27 NI NA ROAYNTILENT (byte-compiled) FEATRIRE/ Python
a—FR, Al N bO—F 2RELET, a—FA 727 beBEA 7Y =27 FboiEuvid, Bt
7Yl FHBEKD e — VB (BABEER L TS EY 2 — LD 7 a—o0L) 120 L THIRIZ
SRERFS>TVBIDIIN L, I—FA 7Pz MFary7F AP R0VEWVWS 2 TF; £/, B#
AT bTRET 74N MIBEZEETEE T, a—FA4A 7P PTETEEVA (TR
RIRINAHERBT 2720), A 7Yz P eEY, a—FF 7Y 27 NIEERARET, £F
A[RERA 7Y = 7 b ADOSRE (EH, BHECEDLLT) EAEE A
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A LEH ORRIEY: co_name 1ZRA%H. co_argcount 1INES | E (MEHEMSIEE 77 v b
EEFO5I18E BT) DL, co_posonlyargcount IZMEHEMATIE (77 + v MEZFO5 | Bx &
{r) O, co_nlocals IFBEEMES (BIBEEDZ) v — D NVEBDE. co_varnames IH—HILE
BHEN L 72X T (BB 5% %), co_cellvars X4 R M XM TSEBBIhTWEr—
HNVEBDLHIERM L T=X L, co_freevars ZEHHZEBOLRTEBILT7=Z 7. co_code 13N
A ba—FHERBHEL TWBEXFH, co_consts &4 b= RFTHEONTWVWEY T I LEMNL T
X 7L, co_names FNA b a— R THEDLNTWBEHADA 272X TV, co_filename /N4 b a—
RDa v ATl 7 7 4 V4, co_firstlineno ZBIEDEHIDITESE. co_lnotab I N4
Fa—FA 7ty b OITEEAOMIGN T Z 32— R L7378 FEICOWTIEA Y& —=F 1V 40
V—Ra—FEZRLTLZEWV), co_stacksize ZFMTHERR X v 734 X, co_flags I A
VRTY ZHADKRA TR T 7 7% a— FIL U 7B,

UTRD7 7278y bW co_flags TERINTWVET: 0x04 ¥y M, BED *arguments X%
ffio THREDBONMNET L ZHTEX 2 5EITHNET; 0x08 By M, BRI xxkeywords
XEfoTHF—V— FEEZHTERHEEICUTOHNET; 0x20 By M, BB = XL —&T
HEGHEITITHNE T,

TFREERE (future feature) EF (from __future__ import division) H ¥£7z. co_flags ¥ v b
ZVUTHILT, a— A7V 27 FHPREDKREEZAMIL Tay A LENTVWE I Z/RL E
9 0x2000 ¥y ME, BIBDSRERESBEZ BN L Ta v RA VIR TWAIEAIIILTHNE T, LT
D= 3 D Python TlX, 0x10 B X TF 0x1000 €'y FHfEONTWE L7z,

co_flags OZ DDy MIFERICNEBRNCHIA T 2 DIz PRI TWE T,

A—FFA T2 PEBERFL TWA5E. co_consts DIRFIIDERIFBEABMO FFaXr7—
ParWFEINCEDET, RFaXryi—yaryWFEFPRERINTVWRWEEIZIE None 1272 D
£3,

TL—L (frame) TV b 7L —2047Y =2 MIFATT L — 4 (execution frame) ZHK L £, F

T7Vv—LB3 L —ANy 7472+ (FilBM) MICHBIL, B3k b L —XBBucEEN
9,

AN LEHORHREN: £_back IZEFMOAXy 7 7L —4 (M LAIOTH) T, ZADRAX Y
77— LD NS None TF; f_code lZZFD 7L —ATHEFTEATWEZA—RFF TP R T
9 £_locals X R —WNERBOBERIZHEONSHETT; £_globals d 7 u— ULERIHEDILE T,
f_builtins IFMARAAD (Python EH D) ZHficfibi k3 £_lasti I FHERGHI—F (a2—
FATY 227 bDAAL P a—FXFINANDA Ty 7 R) TY,

f_code "D 7 27t A% object.__getattr__ IZ obj ¥ "f_code" EEL T/TWVWETH, BEEAN
Y ZRRELET,

Rl EEAAFRER B f_trace 1X None THRWEAIZ. 2 — FOETHITHE L A X b THE
UHEN2BETT (TN ADPHAHLED), BEIE. Y —XDOHLWITZ ARy MBFTEN
FIH, f_trace_lines % False WX ET B I TANY FORITEHILTEE T,
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21X f_trace_opcodes % True WREL T, A 2I—FIZ DAY FPOEREFHFAILTVWS H
bLAFEA ., ZHE FL—2BEIC K > TEHINZHMD b L —RXhTw3BEuciRh 72
B, REHERAVR—TYRZRDIRZBENCORNE IS LABLWI EITERL TL W,

f_lineno 37 L — aHIZBII 2 BMEDITHESTT - b+ L — B (trace function) I T Z OfEICE
TRBETO ., FEELATRY y Y 7LET (RMROFETIL—LICVWDHEEDA), TAYHT
. f fileno ZEHZIAL Z T, ¥y 7w (Set Next Statement @i ) ZHEKTEF T,

TV—LF 7922 FEIXY Y F2—D% K- LET:

frame.clear ()
TDOXY Y FEZ7L =AML TWB3 0 — I NEBAOBREESTHIRLES, £/, 7L —A
B2 AL —RXZELTOWEEEER, Y23 L —RICHRTUEIThIE T, ZhUTk->T7
V=LA TY 2 VEBARERSESRIEINS XDk T (FIZIE, FlsteieL. %T
572D L —2ANY 7 2 RET 25E).

7L — ADBRERITHDEE RuntimeError BAEH XN E T,
N—3 3> 3.4 TEN.

L=\ (traceback) ZTS I L —ZARNw 24TV 27 FRFINDRZ Y 7 FL—2%
KIPLET, PL—ARNy 7377 MO E & ZITHEEIN/ER SN D, types.
TracebackType Z MM U CHHRIICBIER SN D LE T,

BEBRANCAERR S e b L= ANy 7 TlE, IS Y BT ORERNFEITAX Yy 72 Ro TV Ko7z
LAJUVBIZ, PU—ANY 7 F 72227 MDPBIED b L —2ANy ZORNCHAINE T, fIHANT RS
WASE. RAZy 7 b =% 70l AITHHATEZ X512 %T, (ry X 23, ) L —
ANy 713, sys.exc_info() DIRT X SNV DO=FHDEFEL, HEL MDD __traceback__ &
e LTiEshET,

T DMEYIIEANY RIRR Ve E AKXy 7 PL=1F (D ELE XN T) FEELZF -2 b
V—2RIZEEHEINET; 4 VX TV XPFEINCEITEIN TV S A, sys.last_traceback & L
TI/RB2ZLdTEET,

BIRINCERR E 7z b L — 2Ny 7 TlE, tb_next BUDNV V7 XNARy 7 P L —ARKEKT
BITEOREIX. FL—ZANy 72 OERZE ISR ET,

FiAH LEHOEREN: tb_frame ZHRED L NVICBIF2FEIT 7L — 2% L %9 tb_lineno I
BN DFAE LTATEE TS, tb_lasti IIHERMAI— FTT, L —ANy JHDITEBEPRKIC
FITEI N HE try XNTHIADFRAE L. OB T 2 ezcept Hi finally HiDIRWIHEIZ
F 7V =247V PNOITESLIZERZ 0D LI ER A

tb_frame ND 7 7t A% object.__getattr__ IZ obj & "tb_frame" ®EL TTVWE T, BHE
ARV M ZEHLUET,

HEAATRERFIRIEME: tb_next ZAX Y 7 L —ZADXRD L~V (FINDRELZT7 L —L00D)
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M) 2. B2 WVIERD LN ELE None TF,

N=Tay 37 TEE: FL—ANy 7 F 7Yz M Python 2 — R SHIHRINICA Y A& > 21k
TEZL212kD, PHFEDA YRRV AD tb_next BIEIFEH TE2 L5 F L

AFAR (slice) Tk  Slice objects are used to represent slices for __getitem__ () methods.

They are also created by the built-in slice() function.

AHLUEHORHKEM: start X FRTT; stop X LR TT; step ERAT v 7DETTS; 2hzh
BIEENHEE None 72 o TWVWETS, ZHHDEHIERORLFHTET,

AFGARFT TS 27 MEIXY vy Fe—D%R—-—bPLEXT:

slice.indices(self, length)
TDOXY v FIZE—DBEGE length ZELD . RS54 RAFX TP =27 v length BEEDOL — 4 v R
WHHAS N 2ICRBT D, A7 A RCHTAHEmREZHAELET, 20XV vy Fid 3 20K
MORBEATVERLET; ThZN start BLUL stop DA VT v 7 R¥, step ThHOBRAT4
ADERLZERETS, 427y 7 @MV, BHEAOETHIUE, BHEORI AL ZAEEDLRW
R hrlTHbhET,

EHIXY v K (static method) 77Tz b #HX Y v i, ETHHLLZ XS REBEBA 7Y =7 b5
AV RATI 27 "AOZEWEHIET 2700 E2RME L 3, #IXY v FA 7Y 27 Mo
MorOFTI s b, BEEFI—FERBAY Yy AT 27 V207 v —T7F, #IXY v k%
TIARY FAAL VARV ADLHIET 2, BEBIGRENZ ATV 27 VI Ty FENA T2
M2, 2R ERZEBOMRITIIRD A HIXY v FATY =7 MIBEEFOH UATRER A+
72Ty FLETH, BNA T 27 FERBFOET A TEEEA, #4722 b
IFHARAAT Y A N T 7 X staticmethod() THEMINET,

DZAAXYYRATO IO I7I7AXV 9 RATI 27 M IR Y v ATV =7 MITIT, Blot
TV VRELT v R=THD, ZOATI 27 "I FTARY FTRA VAR Y R 5D T
EPRELET, ZOXSRLTHIBLAEZ IAXAY vy FA 7Y =7 bOEIfEIZOVWTIE, LD 7 22—
PEFRA Y v F (user-defined method)” THHINTWE T, FF7AXY v R4 7Y =7 MIMAA
ADAYANT Y X classmethod() THERENET,

3.3 HH%AYVY R4

A class can implement certain operations that are invoked by special syntax (such as arithmetic operations
or subscripting and slicing) by defining methods with special names. This is Python’s approach to operator
overloading, allowing classes to define their own behavior with respect to language operators. For instance,
if a class defines a method named __getitem _ (), and x is an instance of this class, then x[i] is roughly
equivalent to type(x).__getitem__(x, i). Except where mentioned, attempts to execute an operation

raise an exception when no appropriate method is defined (typically AttributeError or TypeError).

Setting a special method to None indicates that the corresponding operation is not available. For example
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if a class sets __iter__ () to None, the class is not iterable, so calling iter() on its instances will raise a

TypeError (without falling back to __getitem _()).*?

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[, ])
75 cls DFLWA VAR Y ZARNEL DI ENE T, __new _ O IFFHHIXY v FT(ZDXY v
RIEFAIR N E N TV DT, BHRINCHEHIIX Y v REEETA2RLBEEDD FHA), 4 VARV AEER
THEIERSINTVWE I A2HE 5 ICE DT, RODIIEIA 7= rDaryA 72720
(77 ADMUOHLY) KEESNET, __new () ORDERZRFHLVATIS 27 bOA4 Y RAX VR (BHEIZ
cls DA YRRV R) TRFNUIRD £8 A

WIS TIE, 7 T RO A VAR A 2HKT 5 L 2121 super O .__new__(cls[, ...1) &
YRGB ERELTCRA—2%I T AD __new__ () XY v REMUH L., FilicERKEINlzl VAR YR
REREEEMZTLSRLET,

If __new _ () is invoked during object construction and it returns an instance of cls, then the new
instance’ s __4nit__ () method will be invoked like __init__(self[, ...]), where self is the new

instance and the remaining arguments are the same as were passed to the object constructor.

_new ()M cls DA VARV RABIREILVGE, A VARXRYAD __dnit__ () XY v FEMUH I E
Ao

__new _ () OEREMZ, ZHEARERE (int, str, tuple R E) DY TV FRXTA VAR Y RAERE H AR
RAXTBILREDHDET, T/l VIREREIAZRA X T 220, HARLDRXER T 5 AT XL
F—nN—F 4 FENZET,

object.__init__(self[, ])
AVRARYAD (__new_ _ () W&o T) AWMENtL, ZRAMTOH LITIGEREIN AR EE N E T,
SI8E 7 2 20a Y277 ZRCELEDBDTY, BIKZ FREZDIREY 72D BT __init__ ()
XYy REREOBE, IEZFRAD __dinit__ () XYy RIFEEKZ ZZX0D __init__ () XYV v FEHRH
WKL T, A YRRV RADEIEY 5 A @Y Nc it d Z L RAEL 2T AT D ¥ A,
ZIX. super().__init__([args...]) ,

_new_ (O ¥ __dnit__ O WREHELTAIT I VKT 2 (__new _ O DMEK L. __init__ () 2%

NEHARIARXTS) DT, __init__ () »»5HIF None fHZIEL TIWIFEEA; 5L TLES &, E

*2 The __hash__(), __iter__(), __reversed__(), and __contains__ () methods have special handling for this; others will

1 ot ] 10 50 by el te behavior £} . llahl
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ITIRHIC TypeError XS TLEVWE T,

object.__del__(self)

AVRARYADBWEIND L TP EINET, ChIZT7 74 F 74 F% HYTEID D FEAD)
FRAMNIZREBMIINZTT, HEZIZAD __del_ () XV vy FEFE-TWAEAR. IkREZ 72D
_del (O XYv RATHIN, BEEZSZAD __del () AV v REHRIMMTESIHLT, 4 v R& >
ADHED T A% THE A LHEFRICHIFR LR D 28 A,

_del__ (O XYy RDPWELEISIELTVEA YRRV ANDH LWBIREED, BEEESE2 I 21F
(HERXNZVHDD) AIRETT, ZHEFA TV 27 b EFE I ET, BELLA TV 27 M2 FHE
WEEINZERNC __del__ () PMUHINZ Y D IEEERTETT,; HED CPython DFEETIIHRY]
DO—FE LM ENEE A

AVRTYRPKT LI EIC, BELTWAF IV 27 D _del () AV v FRFFUH N B HRAEZ
HHFEHA,

AR del x I3EH x.__del O ZMUHLERA — HiEEZ x DSWEIT U b2 1 DS L, BEIZ
X DBBIT IR0 FTELRLEDOARUIHEINE T,

CPython implementation detail: 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.
B4

gc ETa— LD RFaXh,

BE: XYy N __del O BALEBZRNTIHIHENZ 720, EITHITHRE L 7HIINIER = .
KbHDIT sys.stderr WEENFRRINE T, K

o del O F. FEDOI—FAETIATVWE X, FEDAL Yy FRLNUHEE T,
__del__ (O T, vy %Mo, 70y 7330 Y —2MUEHLED T20ED3H 355,
_del__ () DETICEDAFBIENT-a—RickD, 20V Y —2ABBRICEIFEINATHT, Ty
Fay 7R E522d LOLEEA,

o _del__ O3 AYERTVEDY vy PRYYHIZFITTERT, EoT, (HHOET2—11%
B) TIRRTZREND B 70— IOVERIE T TIZHIFRE ATV 5 22, None IZRRE S
TW3hy LNEEA, Python 13, B—D7 VX —Ra7 THE IO 72— Lt 7Y«
7 ME, D7 a — A EBHHIRINDIFNCES 2 — L bHIBREINS Z e 2RIEL ET; 2
DX 5787 = NVERANDMD S DBEBFE LR WIEE, __del__ () XY v FHFIIT
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FFET, A Y R— P EINEED 2 —ADBELFHAGETH 2 Z L ZHRIET 2 DIBEILO0 D L
NEH A,

object.__repr__(self)
repr () MAAABEBIZ Lo THEFHEN, A7V =27 b 2RT TRKOD (official) ] XFHNEEHL ET,
AlRER B ZhE (BEYIRRESGZ 6 0UR) ACEOA 7Y =7 F2HERT 201ER 5. B3R
Python RO X5 RDBDTHBERETT, TERWVWIRDH, <...some useful description...> JFHDX
FHIDHRENBZNETT, EVHEIEIXFINA TS 27 bTRINERDETA, FTAD __repr _ (O %
EFLTOVWT __str__ O FERLTVWARINUE, 207 F7ADA Y AZ Y AD TIERKD (informal) ] X
FHIRBMNER XNz 212D __repr__ O PEDIE T,

ZOBEIET ANy ZOBRICESFHWLNZDT, 72 EADBEREEA, DVEVWTRWVWE S REKLITT S
e WEETT,

object.__str__(self)
A7V =227 bD BEAKD (informal)) 2 WIEFERITHE L XX FHIRBZEHET 572912, str(object)
E M AIAABBEIE format (), print () IZ K> THIENE T, R DHEIX string A 7Y = 27 M TRIFIUIRD
FH Ao

__str__ (O AR Python RILZRT Z PR INBVEWVWI [T, TDAXY v i object.
__repr__ () LIFEZDFET: XO@EALR, FLEEELARALERTA2 N TEET,

FHAAAREL object ICX > TEREIN/ZT 7 40 M FEEIX, object.__repr _ () ZFFFHLET,

object.__bytes__(self)

bytes IZ Ko THUHEN, ATV 27 PO PXFFIRBRZFFELE T, 20T bytes A7V =7 b
ZIRFTRETT,

object.__format__(self, format_ spec)
format () #HAAABEE. T HWE T+—T v FEAXFII T OFHii, str.format() XYV v
FIZXo THUHEN, 79527 bD 7 71 —~<v MEEN (formatted)” XFHIRBEED £ 5,
format_spec 518X, BB T x—~< v MEA T a YO E ELXFHITT, format_spec 513 DfR
B, __format__ () ZHEEFTZINCIDETH, FL ALY DY I RFHAAALD WINPT + —< v
MEERELIZD, AL LSRR 7+ —~y M T Y a URECE BV E T,

BEED 7 + —< v MEX DI, formatspec ZBRR L TL 72 & W,
ROMEEEXFHN AT 27 b TRIFNERD FHA,

N—=Tay 34 TEH: ETROWIXFINEINZEE object HH®D _ format_ XY v FiX
TypeError ZiXHHi L %9,

N—=Y a3y 3.7 TEHE: object.__format__(x, '') I& format(str(x), '') TEAi< str(x) &Zffi
&:tc D i l./f:o
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object.__1t__{(self, other)
object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)

IBiFVwbw 3 7 HLRILEL (rich comparison)” XY v RT3, HAETS YRLEXY v FHDOHIHIE
DTo#EHTY: x<y & x.__1t__(y) ZMUFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
x.__eq__(y) ZMEFHLET; x!=y IZ x.__ne__(y) ZMFHLET; x>y F x.__gt__() ZMHUHL
FT; o=y ik x.__ge__(y) ZMUHLET,

TRREE A Y v FREZONLFIEMORTIINT Z2HAELZEEL L TVWRVWE ZIZ, Y7Ly
NotImplemented ZiR§0d LI EHA, BRI LT, EFEICHEITONI- L XITiE False » True %
BLET, LAL. ThHDX Yy FREEOHEZEST I N TESL0T, HKEEFS 7 — M EOa >y T
FRAL (2 21F if XOFEMHET) TEbNEE. Python 132 DEIZH LT bool () ZM:-UH L ThE
RoOEMBZHW L ET,

is 2HFHINS object D __eq () XY v FOTF 7 /L MEETIE, HBRLTHBERZGEIC. X
DA—=FDXSIZ NotImplemented #iIKL £7: True if x is y else NotImplemented . __ne__ ()
XYy R __eq _ O WWHE%EEREL, NotImplemented THWH SR L NIRXH LT, fho LbgiH
HFRT 740 b OFERBIZIIEROBEBRIED D 28 A, HIZIE (x<y or x==y) ¥ x<=y IR D FHA,
—ODILE LB EED O EEE 7% HEIAE T %121 functools.total_ordering() ML T 72
ISAAN

HARXRLDHEEZIR—FLTWT, HEDOFXF—WHES e TEDZ Ny amgg A7z 21
ZYEDEBERERNICOWVWT, __hash. ) DRFa XY FHRZEIATVWEZDOTSIRLTLZEX W,

INHDRY y Rl (EBIEDEEE Y R—F LRVA, A5 R— T 258 CHAVLNE X5R)
FIEE AR TNV a VIIEELERA, LA, __1t__ 0O ¥ __gt _OWBHEVWORS. __le _ 0
¥ __ge OWFHEVORS, BEXUY __eq_ Ot __ne_ O WRZNOLHEOKRETT, HERE IR
BICHOBEE F ORI OBEEHE 7 D EREN £ 72 XMWY 727 5 2056, GEE T ORMN I Nz X
Yy RPEHREINET, 2 TRVWGEEDOHWHETFT DR Y v RPEFREINE T, REY T2 5 2{IEE
SNEEA,

object.__hash__(self)

Called by built-in function hash () and for operations on members of hashed collections including set,
frozenset, and dict. The __hash__ () method should return an integer. The only required property
is that objects which compare equal have the same hash value; it is advised to mix together the hash
values of the components of the object that also play a part in comparison of objects by packing them

into a tuple and hashing the tuple. Example:

def __hash__(self):

return hash((self.name, self.nick, self.color))
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AMR: hashOQ A7V =7 MHED __hash__ (O XY v RHPIRTE%R Py_ssize_t O A Y1 b ik
HET, X 64-bit TELFERTWBE 8 N4 T, 32-bit TEALFERTWVWSE 4 X4 FTT,
F 727 D __hash__ () DBEKDB bit A4 XD N R THAIENPKETHE551E. BTETOY
R=FFTEELFD bit [BEF v 7 LTIV, 57 5fH LA python -c "import sys;
print(sys.hash_info.width)" Z%E{T73% Z ¥ T,

TIAD __eq () XYy FZERLTWARWIRS, __hash__ () XYV v FAERLTIIRD EEA; 77
AN __eq () BERLTWVTS __hash__ () ZEBLTOVRVERL, ZOA Y ARV RiI Ny ¥ 27]HE
AL avDBRIBELLUTUHEIAERA, VIADI2a—RINRI T2 b EEFRLTED, __eq _ 0O
XYy FRFEEL TSRS, _hash () ZERLTERDERA, ZHE. Ny P afAffEal ryay
DFEIEIZBVTHF—DNAY Y af DA I 2a—RXRTAVTHB I EHBEREINTVWENLTT (X727 D
Ny Y 2 BPET D 2. ol oy > 237! hash bucket IZA>TLEVET ),

I—HP—FERITRET 74NV IT __eq _ ()2 __hash_._ () XYy FEF->TVWET, 20 %, ([H—
THWV) TRTOA TV =27 NI LU TEALZD, x.__hash__ () & x == y 2¥ x is y ¥ hash(x) ==
hash(y) OWFZEKT 2 X5 KBV EZEL $9,

_eq O EA—=—N=F4 FLTWT __hash__() ZERLTVRNVST F AT, __hash__ () 1ZIFEM
IZ None ICRRAESINET, 77 AD __hash__ () XY v N3 None DHE, £DI FADA Y ARV AD
Ny Y a@EEFGL &5 &3 2 il TypeError A%£H{ 41, isinstance(obj, collections.abc.
Hashable) TF =z v 72Ny ¥ afERDBDE LTIEL CBMENE T,

_eq O BFI—N=—FA RLIEIIADBIZADED __hash__ () O EEERFLZVER S, IHRM
IZ __hash__ = <ParentClass>.__hash__ ZET DI LT, ZN%2 A VX7 XIEBERBRFNERD
FE Ao

_eq O BA—N=FALRLTVWRWVI FIZANRNy ¥ a¥ K- bZMHELEZVWGAE 77 RERIC
__hash__ = None 2&®HTLFEW, 77 XAHGTHH/RIMIZ TypeError ik § % __hash__ () BER
35 ¥, isinstance(obj, collections.abc.Hashable) MU L TiR-> T oy ¥ aA[REL #BIE N5
TLzx9,

AR T AT, XFFNe AL WD __hash _ O EZFHARAEER S Y X LET " YL R Eh
E3, Ny Y2 fEHIZHEMO Python 70t AN TITERTH D Hild £ 305, Python Z# DR UESNT %6
2. FHITERLIARD £,

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://www.ocert.

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

Ny T2 HOEEIF, REDA T L= a VIHFIZEELES, Python X ZDIEFMIFZRAEL TV EH
A (Z L THEH 32-bit & 64-bit O THHELZD FF),
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PYTHONHASHSEED H SR L TL 72 & W,

N—=Tay 33 TCELHE: Ny a7 VELMUMNT 74V b TEMZRY L=,

object.__bool__(self)

BHHET A N HAAABEE bool() #EET A-DICMUHINE T, False F7/213 True ZIRX 21
NERDEBA, TOXY Y FRERINTVRNVWE E __len (O BEEINTOVRISIHEN, Z
DIERDPIE 0 THIUIE L ARINET, Z7ADN __len__ (O b __bool__ () BEFRL TORWIFIUL,
ZFDYFTADA Y AR Y RAFTRTHEAIRINET,

33.2 BHETY IV ERZHREIA1XT S

UFDORXY v FRERLT, 7 7AL Y RARXRVANOREWET 722 (BHEOHE, EBHEMEADRA, x.name
DHIER) OEEKEHARTA XTI ENTEET,

object.__getattr__(self, name)

774N b DEET 7 XD AttributeError TRL 72 & (name 234 Y A X ADJEM £ 7213 self
DI AV —DREHETRWEDIZ __getattribute__ () B AttributeError %% L7220 name 7
X7 4D __get__ () P AttributeError ZAM L7z &) KIMUHENE T, TDRX YV v Fif GIHREZ
Nn7:) BHEMELR T 2. AttributeError AL ZEH LRFAUIR D £8 A,

B, BEOBETEESRO»IUE __getattr _ O WEMFHINERTA, (T, __getattr _ ()
¢ __setattr__ () PERKINCIEMFFIZZINTVWERTT, ) Z4E, MEODE, Z5LAKVE
__getattr__ () BA YRRV ADMDBEHEMHEICT 7 AT 2HERRLRZ72DTT, /. Phitd
A VAR Y ZZEBITH LT, HEEZA Y AZ  AOBMHEFECHALLZWI LT (Rbb it 7y =
7 MZHATAZ2T), BHEZZE2CHELTVWAA DB TER T, EBICEMNEY 7+ X 25wl
TBHFEE. LURD __getattribute__ () XY v FESBHLTLEE W,

object.__getattribute__ (self, name)

JIADA VAR RN T BT 7 A FET D01, WEFCHFTHEIAET, 75N
__getattr__ () BERLTWVWBIEA., __getattr _ () &, __getattribute__ () THIRINZIEIH T
7. AttributeError A ZEH LAWEE DIENERTA, 2OXY v Fid FHEEIL) BIEBEZIRT 2.,
AttributeError fISAZ RN LE T, TDXY v FHPBRANIIERZEIHENTLES DZFI <o,
KEDBICIXF I, BDEREHEETAD7 7 AT, HlZIF object.__getattribute__(self, name)

DESWHEIES FADAY v FEFEILEMAZH > THEH S R THEZRD $EA,

AR SEESCRHAAABEED SREERCE N H XN R YV y FOMRTIE, 20X Y v R EEX
NBZZEeBHDET, BHAV Y FRE 2SBLTLEXN,

object.__getattr__ IC obj ¥ name ZELTHITT S &, BEEANNY M ZEHLET,
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object.__setattr__(self, name, value)
BHEDRADEA LN IO EINE T, ZAUTEEORADBIE (T2bH. 4 Y ARV AFHEAD
EDRA) OO DU EINE T, name FZEEH T, value 132 DFMEICRATZHETT,

__setattr__ () OHTA Y RAX Y ABENORADKER S, BRI FADINEFRILARIDRY v K
MEOCH X RIFAER D £8 A, BIZIX, object.__setattr__(self, name, value) & L%,

object.__setattr__ I obj ¥ name ¥ value ZEL THITT S, BEEANNY M ZEHLET,

object.__delattr__(self, name)
__setattr__ O WXRTWETH, RATRLZLIEOHIRETVWET, ZOXYy FEEET IO, 7
Yz M o 7T del obj.name HEHEKDH 2 HETFITLRIFIUIRD £EA,

object.__delattr__ IC obj ¥ name ZE L THITT S &, BEEANRNY M ZEHLE T,

object.__dir__(self)
AT 27 Mz dir() PRI FRBEFHINE T, =7 Y AMNREINRITIERZRD 8 A
dirOQ W FREINZ =T Y RV X MZEWIL, V—MLET,

EJa2-IIDRRETY O ERENAEZIAXTS

FRRARTD __getattr__ ¥ __dir__ b, EY 2 —NVEUEANDT7 7 LREHIARXSA T EDIMRIET, £
Ta—LNLD __getattr__ BBUIEMERTH 2 1 518 FWD . 5HE L{E%iE S ) AttributeError
PEMLET, BESEY 2a— AT 7 Mo, BEOMK, DFD object.__getattridbute__ () THAT
BRI o TG ER. AttributeError AT 2HIIC, EY 2 =D __dict__ »5 __getattr__ HPRERX
nNxd, Afdro75813. ZOEMATHOE A, MRMEINET,

__dir__ BEIFIEEZUIIRS T, TP 2 — VDT I ARRERGHIER T XTI DY — 7 v R 2R UL
Y ERA. FETIAESE. ZOBBIZES 2 —IOEHED dir() RZ2 FEXL 7,

X DML VKETDEY 2 —LOEIE (BT 0T 4 OREREY) DHARXTA ZADTDIT, £ a—NVFT
P x7 bD __class__ JBMEIC types.ModuleType OV 77 S ANRETEE T, HIZIERDLI TR D 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 {attr/...')

super () . __setattr__(attr, value)

sys.modules[_ _name__]._ _class__ = VerboseModule
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AR: TP 21D __getattr__ BEFLZD __class__ ERELZDLTDH, HEPHIDIEBHET 7€
2 DHEXHPMEDONBZRRIZFTT —- TV 2—LD globals NDEET 7L 2AE (B 2—AHNDa—KhbHEE
Ta—®D globals DEHLLTH) WEBELZTEE A

N—=Tay 3.5 TEH: TV a2—1LDBEMY% __class__ DPPEXAAARECRZ D F LT,
N—=Ta Yy 3.7 TEM: __getattr__ TV a— @Mty __dir__ Y a2—-EM,
BE:

PEP 562 - €EXa—Jl® _ getattr__ ¥ _ dir__ EYa2—1D __getattr__ BB XU __dir__ BB
A,

T AU TA (descriptor) DRI

DRDOXYy Rl ZOXY Y RERDIZ IR (WbWwd TRV TR (descriptor) 7 7 R) DA VAR VR
D, F—F— (owner) 7 7 RAIFIET 2L ZWXDABHEINE T (FRZ Y FRIE. A —F—D 7 7 AFFEDR,
ZOBDVWITNHD Y 7 AFHEZRTNIRD FEA), UTOHITIE. 7 EE tid, %t —F—2 72D
__dict__ O 7w %7 4 (porperty) DX —ThH 3 X5 REBHEEZIRLET,

object.__get__{(self, instance, owner=None)
A —F =2 7R (I FRBET 7 LADIFE) . VITADL VARV R (L VARV RENET 72 ADY
&) ORISR O X NE T, instance WU TEBMEEZ 7 7 X F502, A 7> a2 > D owner 5l
B —7F—2FRXTF, owner ZMUTEBHETY 7€ RXF %L %X None TT,

ZOXY v RiE, B EHEEZIR T2, AttributeError FIAf2EH L E3,

PEP 252 1% __get__ O 3122 005 OM S LAJREA 7V 27 P TH I LERLTVET,
Python OflAAALD TRV F I OHEEEZ K= LTOVWETH, y— F =7 1 ®HoYy —1oHic
D5 ERELT2DD5HD 3, Python @ __getattribute () FHEIIMLED X S 2 icBEb
53, MO EFEITHELET,

object.__set__(self, instance, value)

F—F =T FADA AR R instance LDBMEEFTZME value IZERET 2ETFERHINE T,

__set__ () HBWVIE __delete. () BBIMTZ L, TRZVIFSRIZ F—RFRAI7 VTR XEDbLYF
T, X TROVTEZOREUHL 2SR L TLIZEWN,

object.__delete__(self, instance)

F—F—25ADA VARV R instance FOBHREIRT 3RICECHINE T,

object.__set_name__(self, owner, name)
F—F—=2RB7 7R owner BPERINIZRESTRRUOHINET, 74 A2V FRIE name IZH DY TS
NEI,
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AM: __set_name__ () is only called implicitly as part of the type constructor, so it will need to
be called explicitly with the appropriate parameters when a descriptor is added to a class after initial

creation:

class A:
pass
descr = custom_descriptor()

A.attr = descr

descr.__set_name__(A, 'attr')

ARl VS ZAF T DR B LTLEE W,

N—3 g v 3.6 TEM.

__objclass__ J&MIZ inspect EYV 2 —NIC X o THIRE N, ZOF T =7 MWERSINII FAZRKET 5
DIZHbNET (ZOEEZBEYNCEREL THBL . BINRT 5 ADEMEZFETRIGRARZPNTITRD £9),
UCHINZMNCE 5Tk, COBUETHEEINTZZ IR (B LFEZDY TV TR) DA Y AR A 1 HFEHDA
EL e LTHIRES LARBERIN TV S ZeAREET (B2, CPython 3HME L TWwiaw C THEITSH
TeXYy RICZOBEEEFRELET),

TRV T2DOFUHL

In general, a descriptor is an object attribute with ”binding behavior”, one whose attribute access has been
overridden by methods in the descriptor protocol: __get__ (), __set__(), and __delete__(). If any of

those methods are defined for an object, it is said to be a descriptor.

BT 72 ADT 7 2V DEEE, AT =7 FOFFEELLEERD M LD MEEZFRELD HIBRLED T2
EWVIHHDTT, HlZIE, a.x KX2EMHEOMKRTIE, £3 a.__dict__['x'] . KIZ type(a).__dict__['x']
. ZLT type(a) DEJEY FATRAE YT FATRVWHDIZHK . LWV o BEITHEHIEZ D £3,

LH L, MEBEAROMED, TAZVTEZXYy RKOWTIADEERLTWAA 7Y =27 b THIUKX, Python &7
7 AN FOEEREA—N=F 4 FLT, RDDIZTAZ Y TERXYy REMUHLET, RO EHOFD Y 2T
TRV TRRXY y RRMUPHENZ DK, EDTAZ VTRV v RPERINTVT, YOLIZMUHIH
T2 ITHAF L E T,

TAZVTEZREOHLOER[ L R Z DI, BEANDOHEME (binding) . $48D5 a.x TT, 5B EDLI T
A7V T RIEEINDI DT a WKFLET:

EEMFUHL (Direct Call) RHHEHT, 20D o IEONLWIFRH LIRIEZ, 2 — FPTEET A2 ) IX
XYy FOMUHL: x.__get__(@) T2 055D TT,

AV AR AR (Instance Binding) 79 =227 b A Y RAX Y ANRET 2L, a.x EFFUHL type(a).
__dict__['x'].__get__(a, type(a)) WKEMINET,
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2 7 AR#E (Class Binding) 77 AR T 22, A.x FMEH L A.__dict__['x'].__get__(None, A) I
ZXNE T,

super 5R#& (Super Binding) If a is an instance of super, then the binding super (B, obj).m() searches obj.
__class__.__mro__ for the base class A immediately following B and then invokes the descriptor with

the call: A.__dict__['m'].__get__(obj, obj.__class__).

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__ (), 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.

Python methods (including those decorated with @staticmethod and @classmethod) are implemented as
non-data descriptors. Accordingly, instances can redefine and override methods. This allows individual

instances to acquire behaviors that differ from other instances of the same class.

property () BIBUIT —X T AV TR LTHEINTOVET, MoT, A YAX Y RIZH 2 T v T 1 OEIE
EA—N=F A RTHIENTEEHA,

slots

__slots __ allow us to explicitly declare data members (like properties) and deny the creation of __dict__

and __ weakref __ (unless explicitly declared in ___ slots __ or available in a parent.)

The space saved over using __dict__ can be significant. Attribute lookup speed can be significantly improved

as well.

object.__slots__
This class variable can be assigned a string, iterable, or sequence of strings with variable names used
by instances. _ slots _ reserves space for the declared variables and prevents the automatic creation

of __dict__ and __ weakref _ for each instance.

__slots__ ZFIAY3EDER

e When inheriting from a class without _ slots , the __dict__ and _ weakref  attribute of the

instances will always be accessible.

e Without a __dict__ variable, instances cannot be assigned new variables not listed in the __ slots
definition. Attempts to assign to an unlisted variable name raises AttributeError. If dynamic as-

signment of new variables is desired, then add ' __dict__"' to the sequence of strings in the ___ slots
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declaration.

Without a _ weakref _ variable for each instance, classes defining  slots  do not support weak
references to its instances. If weak reference support is needed, then add '__weakref__' to the

sequence of strings in the __ slots  declaration.

__ slots __ are implemented at the class level by creating descriptors for each variable name. As a
result, class attributes cannot be used to set default values for instance variables defined by ___ slots

otherwise, the class attribute would overwrite the descriptor assignment.

The action of a _ slots  declaration is not limited to the class where it is defined.  slots
declared in parents are available in child classes. However, child subclasses will get a __dict__ and
___weakref __ unless they also define ___slots __ (which should only contain names of any additional

slots).

H275AT, REZSATITRERINTVWS A0y F2ERLEZEE, REZSADR0y FTER
ENTVBA VARV RAERZ (TR T REEIKD 7 AP HEHZEIIGFLIRWVIRD ) 772 A TR 7%
DET, ZHUCED. 77 LOBEIFERCKR>TLEVE T, fFRIZ. ZOREERT 2720115
POF v ZPEBMENZD LAERA,

22 TR slots &, int ®° bytes X tuple D L5 "AIEED” flAAAEIP BIREL 27 T AT
FEEL 8 A,

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__ assignment works only if both classes have the same ___ slots .

Multiple inheritance with multiple slotted parent classes can be used, but only one parent is allowed
to have attributes created by slots (the other bases must have empty slot layouts) - violations raise

TypeError.

If an iterator is used for _ slots  then a descriptor is created for each of the iterator’s values.

However, the __ slots  attribute will be an empty iterator.

3.3.
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333 VS REFZEHREIALITH

Whenever a class inherits from another class init_subclass__ () is called on the parent class. This

) ——

way, it is possible to write classes which change the behavior of subclasses. This is closely related to class

decorators, but where class decorators only affect the specific class they’re applied to, __init_subclass__

) -

solely applies to future subclasses of the class defining the method.

classmethod object.__init_subclass__(cls)
ZDRXYy R, ZODERINZT 7 APMEINTZBCHITERHEINE T, cls XFHLWVWE T 52
TTo L. TDAY Y FBA VARV ARXY v Fe LTEREIND &, BERINCT T ARV v FICEHX
NE7,
LW 25200723 —v—F3I8E. BHDZ I 2D __init_subclass__ IZE XN F T,

__init_subclass__ ZFHALTWdMD I IR 0 EHEED-DIZ, UTFDa— RO XS5 HER
F—U—F5EBE L6, O5IITREKY 7 R EETRETT:

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 M EEIMAHITOVERAD, [M50D5/8 L & dIIFIHEX N
BEE. =R LET,

AR: XX 72DV b metaclass 135D ORMEIC X > TIHE XN, __init_subclass__ FIEICHE
SNBZLIEHD FRA. EEOAXS 52 (WRMRE Y FTIEEL) & type(cls) ¥ LT 7L AT
xFET,

N— ar 3.6 TEM.

AR SR

T7 4N PTIE. 77 R type) o THEINE T, 77 AKRKIIH LWAFIEBTETEIN. 75240
type (name, bases, namespace) DFERIZT — A VICHEEINFE T,

I 2AERTOCRABIHIRARTA X TEET, ZDEDIZIET 7 AEHEITT netaclass ¥F—V— F5|[HEET
M ZDXIRGIEeERITCEUHED Y 5 A2 MA L $73, XROFIT MyClass & MySubclass (FMif5E b
Meta DA VARV ATT:
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class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

25 AERDOPTIRESINMDF — 7 — F5IHUE. BBT2TNTOXE T 7 2FICEINE T,
7 I RAEBRDFATINDZHC, URORT v IRECET:

e MRO T}V ORI THONS;

o WYX RT ZAMPEIND;

o 77 ADHFZEMHAHERS N,

75 ADKREDFEITENS;

o« VIRATY U FHELN D,

MRO I > kY DfER

75 AERICHNDHIED type DA VARV ATIERWVEE, ZDA VARV AD __mro_entries__ XYV v
FOPMBRINT T, Ao/, FOHRKZOHDEERIIHEOX L2 LT, __mro_entries__ X
Yy RHARUTHEINTT, TOXYy FiE, ZORERODLDICHEDNE 7 FADX TN ERIBRIFIUILD T8
Ao TDRTNVBETHZZdHY, ZDX5BELETIIZOREKIMHEINET,

BE:

PEP 560 - typing € 2=l P2V v 7RI T 2 FFEATICLZ R

W AR S ZADRE
75 AERIIH LU CTEY A&7 5 20%, UFO XS ICRESINE T
o BHEDIHRINERALZT I ZXHHEZ5NTVIRWEEIE, type) ML E T,

o BRIRX X2 5 ZAHEZ 5NTWT, 2D type) DA Y RAX Y2 TRERBWBE, ZhEAX2 52
E LTHEEHWE T,

o« R XZZ 522 LT type() DA Y AR Y ADEZ olzh, BREFNERERINATVWEEEIE. &d
IRAE L7z (HRBGRTRD FTO) XX 7 7 ZAM3MEbNE T,
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BROBRENL X 27 7 21F, (b LHIR) RINIHEEEN X X7 72, EEINZITXRTOR=—RF TR
DRARZ I AMBBEINE T, MOBIRENRXR I I RF, TNHEDRAEXT 5 RBEHDITRTOY TXA FTH 3B
E92bDTT, XX 7 FAEMO S ZDHEMERH S RIFIUX. 7 7 AERIT TypeError TERHRL %7,

75 ZADRBEZER DR

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass
has a __prepare__ attribute, it is called as namespace = metaclass.__prepare__(name, bases, **kwds)
(where the additional keyword arguments, if any, come from the class definition). The __prepare__ method
should be implemented as a classmethod. The namespace returned by __prepare__ is passed in to __new__,

but when the final class object is created the namespace is copied into a new dict.

X RV 5 AT __prepare__ BUDNRWVWIEE. 7 7 ADAFTEMIZZED HFftE~vy vy e LTHEbEh
ij“o

BE:

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

75 AKIEDRT

27 7 AR (REHITIE) exec(body, globals(), namespace) & LTHRITEINX T, @HOMPIHL &
exec() DHEELFEWIZ, 7 7 RERPEBNETITONLGE. LI HANVRA—TITLoTY 7 AKK (EE
DAY v REEGE) PBREDZa—T MO R a—Thb4HiE2SRTEZ L VWS /HTT,

LU, 277 REBRDPEBNHBTITODNIMTE X, 77 ANHTERINIZAY v FIZZ T AR a— T TEHRS
N7ZETE R IETEERHA, VIRAEBIIA VARV ARAI Yy EDTTARAY v ROBRPIDIST X — X5
5772 RT B, ROEHTHAT 2., BERANCERH R a— Y60 TWs _ class. B2 LT7 7B ALR
XD £E A

IS2RFT U FOIER

T IARKDEITICE 2T 7 RDHAEEMPBIAL X472 5, metaclass(name, bases, namespace,
xxkwds) ZMUPH T I TI/IRAA TV 27 PPERENET (ZZTEIAZEMNDF—Y— NI
__prepare__ IZEINZHDEFELTT),

DI IALTTY 7 M, super() DEFIFIERICEI > THBREINZDDTT, __class__ &, 7 7 AKKH
DAY v KW __class__ F72i& super DVWITNDESHLTWAIEEIC, 2281 12X o> TIERE T 25
D= % —ZHTT, T XYy FRESNTEIDO5IBICEDNTHREON I LEITS 72Dl &
NB25RAEEA AR ADHBIN SN D)7, super ) DEFFIEXDBL Fo ANV R a— A IHESWTER
ENTWD Y Z Az IEMCHANT 2 2 & ZAMREIC L £375

CPython implementation detail: CPython 3.6 DUE T, __class__ ik, 7 7 AKHIZERICH 5
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__classcell_ TV MY —2 L TXXIITRIZEINE T, __class__ BAPFEELTWGEEEZ. 2075
AMIELLK I E N 572912, type.__new__ OMUOH LICEET 2 FC LIt E T, KL ZHEE.
Python 3.8 Tid RuntimeError 27D %7,

FTIHNPIDRXRT TR type PRMINICIE type. __new__ RMUHIT XX I 2 EFHoTWBE EIX, 7T R
FIV 27 PR LEBRICRO I AR LMEOFIEL RSN E T

o FANZ, type.__new__ 2% __set_name__ () DERINTWVDE T 7 ADHAIEMIHE2ETDTRAI VT
RENELET;

o RIZ, FNHETD __set_name__ XY v FH, ZDRAYV v RBERINTVWDE I IR, BIXUZFIWE
TETFRAIZVFRICEADETOHLATWBELET RS L L TRRERHINE T,

o WIBRIZ. FILWI FRADXY v FIEIERFTIT S LSBT 2H 2 5 AT __init_subclass._ () 797
MBI X F T,

DIAF T 27 FIMEREI ORI 77 RAERIEGENTVWE 7 FATaL—& (b LHAUR) IT7 FAA
T2 PEEIN, TaAL—XPRETA TV PRI TEREINSZZ 7R LTa—hILDARTEBICH
mahEd,

LW 72D type.__new__ THEM Iz Zid. ARIZEMGIEE LTEZoNA 7Y 27 ME3H LWVIER
TED<y U NCEHIN, TOA T 27 MIEINE T, il ERLEZd0RHEAH LERAO x>
TSy &N, Z7I9RAFT7V=27 D __dict__ BHICRD £3,

BE:

PEP 3135 - New super HEZRD __class__ 70—V v SRICOWTEHRL TVWET

AR S ZADA®E

XRZ 5 ZFRY R WVBIENRAAMEZE > CTVWET, TRETRHINTELTA T 72 AL o 73k,
AVR=Tz2—2ADF =7, HEIF VS —>ay, BEIZu 72488, nxy, 7v—207—2, 2L TCH
gy —2uy 7/ FHrwo72b005 D £,

334 AVRAAVADNREIIAREG T IS RAFT VY

RO XY v FIdfHAAABEE isinstance() ¥ issubclass() OF 7 4L FOEIER EEXT3DIFHL
£,

FFIZ, abc.ABCMeta X X 7 J A%, HREE Y 7 X (ABCs) &7 IREEEJE Y 7 R (virtual base classes)” & LT,
fio ABC 258, RO Y 7 A% (HAAAHZET) BIEMT 5272012, ZThAoDA Yy FRFEEL T
S

class.__instancecheck__(self, instance)

instance 75 (B, FI2EHIENIC) class DA Y ARV AL EZONBHEIT true ZIRLE T, EFRIN
3.3. FHAVY L4 51
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TWilX, isinstance(instance, class) DFEED-DICFHIHEINE T,

class.__subclasscheck__(self, subclass)
subclass B3 (E#E. FEBHEANC) class DI 77 7R EZ BN LA true ZIRLE T, ERSINT
WiiE, issubclass(subclass, class) OFEBEDDICIEIHINFE T,

BB, INHEDXY v RiZ, Z7ADR (X227 FR) LTRBEINET, EEDOIZFRAICIFTAXY v Fe LT
ERTDHILIITEERA, TR A VAR VAZNEARD Y FATH 2 ZOHEITDH, 4 VAR Y ALY
HENZEHEX Y vy FOMRBRe—EHLTWVWET,

BE:

PEP 3119 - MREEKIV S ADEA fIREK T 7 X (abc Y 2 — L Z H{)
BWTOH D S, _ dinstancecheck () ¥ __subclasscheck () %j
issubclass() IWHBEOEEERZ X 270D OILRRH D 3,

FEICIB IS % SR IS

C. isinstance() ¥

B R
(‘ mm

335 Py IB%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.

BE:

PEP 484 - Type Hints Introducing Python’s framework for type annotations

Generic Alias Types Documentation for objects representing parameterized generic classes

Generics, user-defined generics and typing.Generic Documentation on how to implement generic classes

that can be parameterized at runtime and understood by static type-checkers.
A class can generally only be parameterized if it defines the special class method __class_getitem__().

classmethod object.__class_getitem__(cls, key)
key B 2B TRIMELENT 2D 2 XV v 7 7T RBRT ATV 27 P RIBLE 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.
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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.

__ 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 expression “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, i1f obj 72s 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, raise an exception
else:
raise TypeError(

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

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

>>> list[int]

list[int]

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

>>> type(list[int])

<class 'types.GenericAlias'>

However, if a class has a custom metaclass that defines __getitem__ (), subscribing the class may result 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 not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

BE:

PEP 560 - Core Support for typing module and generic types Introducing __class_getitem__ (), and out-

lining when a subscription results in __class_getitem__() being called instead of __getitem__ ()
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3.3.6 MU LAIGEA Tz b 22l —+9 3

object.__call__(self[, args...])
AVARRYARH A LUT 7 N BIIUOHERE ST, 2OXY v FH x(argl, arg2, ...) &
BINTVWEEHEE, ZIKEPICIE type(x) .__call__(x, argl, ...) KEMXhET,

33.7 A7 F%ZIZal—F93

The following methods can be defined to implement container objects. Containers usually are sequences
(such as lists or tuples) or mappings (like dictionaries), but can represent other containers as well.
The first set of methods is used either to emulate a sequence or to emulate a mapping; the difference is that
for a sequence, the allowable keys should be the integers k for which 0 <= k < N where N is the length of
the sequence, or slice objects, which define a range of items. It is also recommended that mappings 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
__getitem__ (), __setitem _ (), __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__ (), __dadd__ (), __mul__ (),

) —— ) ——

__rmul__() and __4mul__ () 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 __<ter__ ()
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)
MO U THAAAREE len() 2HELET, A7V 7 OEX%E 0 LB TREIRIFERD ¥
Bho Flw __bool__ O XYy FRZERLTEHT. __len () XYY FR0RETXSBATI=Y
ME, THE Y THFRA T ARINE T,

CPython implementation detail: CPython T, #7227 FORXIIHAKTD sys.maxsize
ThHdIehERINET, RED sys.maxsize R 25 E. (len() DKL HR) WL D) DIERER
OverflowError #EH T2 TL & 5, EfAfEEL L TOHET OverflowError ZEH LA WE 51T 31
Z. 70227 Fid meth: bool AV v FEEZRLTOWRITILED THA,

object.__length_hint__(self)
FECAH LT operator.length_hint() ZEELFT, A7V =7 FOHESINLIES (EEO DI R
Dol oD T 2hd LOEEA) ZIRIRTNUUIARD THA, B 0 U o TRIFNIR
DEHA, IRDEIX NotImplemented ¥ 225 EDH D EI0. ZDHAIX __length_hint__ XY v K

3.3. HHAV YA 55



The Python Language Reference, 'J1)—2X 3.9.21

DigpolGa M e b Ed, TOXY vy FEHMBICHRELTH D, IEMEEISETIEIDD A,

N— a ¥ 3.4 TEM.

AR R4 20730 RO 3 XYy Rz ko THHIANCATDI E 3, KD K5 RIFECH LI

al[1:2] = b
RD X5 HIREN

a[slice(1, 2, None)] = b

MUTbFRETT, BELRWVWRAT A ZDHEZEIZ None THD LN F T,

object.__getitem__ (self, key)

Called to implement evaluation of self [key]. For sequence types, the accepted keys should be integers
and slice objects. Note that the special interpretation of negative indexes (if the class wishes to emulate
a sequence type) is up to the __getitem__ () method. If key is of an inappropriate type, TypeError
may be raised; if of 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=TT P—F Y ADKIGEIELSMHTE S XHICFT 572018, RIERA 7 7 ATt
LT IndexError 23 EN 2D HIFFLTWVWET,

AM:  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] ICW T 2MRAZFEET 2D OEEINET, __getitem () LRIUCEEFEIDTIZE
DET, TOXYy FEFEETEZZDIE, H2F—ICNT2EOLEZY R—F LTS, itk —%
BITE2 L5~y 7OGEL, HEEBLEEIMADZ IV TELZ YT Y ADHAL I TS, FIER
key ixf LT, __getitem__ () XY v FERRDBISOEHZITHRITINILD 2 A,

object.__delitem__ (self, key)

self [key]l DHIBRZRE T 27-DIMOIHEINE T, __getitem _ () EUEEFEIDTIED £,
TDORYy FEEETEZZDER. F—DHIRZYR-—FLTWwa~vy 7OGEEL, BELHIRTE2Y—7
VADGEEF T, RIER key WX LTI, __getitem _ () XY v RrEFOHINDEHZITORITA
372D ¥ A
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object._ missing__(self, key)
self[key]l] DELEIZBVWTHENZF —DFELLEL o LEHEIC, dict D727 53 2DdIZ
dict.__getitem _ () WX X> THUIHINE T,

object.__iter__(self)
ZDAY v FiE, ary7FEHLTA T L= ZPERINFCHOHENET, 2OXY vy Fid, arv7
FHNORTDOA TV =27 PS> TRIBIETE 2 X572, FikkhA 7L =247 =7 MRS 7T
BDFEVA, v YT, a7 FRNOF—IZE > TRIELHE LR TUIR D £8 A,

ATV—RF T2 b THIDXY Y REFEETZNENSIDE T, A TL—XDGFE, HOEEZIRX
BRIUERDERA A T7V—&RA TV 7 MZBET % & iR E#RIZ, typeiter %%Sﬂ%ib’c 7Z2& W,

object.__reversed__(self)
reversed() HHAABLBBDHAWMA T L —> a v EEETZ DI, ((FETUR) MUHLEST, av
TIHNOREREZWIACA T L=+ T3, FILLWATL—KZIRIRNETT,

__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 BMEBDOVWWEHELIBMHTE ZIHEICDA __reversed__ () &7F
BITLZRETT,

IRE T A MEET (in BXY not in) FEE, 32T FOHERIINT S RKELHD LS5 1IcHEEIhET, Lr
L. aY7FF3 7727 FTURORHAY v FEER LT, KOMEBNREE LT, A7 =27 B4 7
FINTRSKTHIVWEITEET,

object.__contains__(self, item)
JFlE 7 A MEEEZHEET 27-DICMIHEINE T, item 23 self WICTFET 2551 EE, 5 TRWE
BB RIRINERD ERA, v~y TA TV 27 POBE, HPF - HEHOMTIERL, F—1T0fs
SIpET A N 2B 2RI D £ A,

__contains__ () BEELLZVATI 7 MIIHLTE, ANy T RAMIES, __iter__ () %ffio
ERIEZRAAET. KITEHEWS —Fr Y ZARETa banr __getitem () BfFVWET, EELT7LYAD
COE ZZRLTREW,

3.3.8 HMEEZITIaL—FT3

PFROXYy FEERLT, BERA TS 27 2232 — 5220 TEET, REOHEOKERICIIY
A= FENTVRVE S REEISNIST 2 XY v B (FEBOBEICHN T 2y FRAEEZY) &, RERD %
FIXLTEB2RITINEZZRD £ A

object.__add__(self, other)
object.__sub__(self, other)
object.__mul__(self, other)
object.__matmul__(self, other)
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object.__truediv__(self, other)

object.__floordiv__(self, other)

object.__mod__(self, other)

object.__divmod__(self, other)

object.__pow__(self, other[7 modulo])
object.__lshift__(self, other)
object.__rshift__(self, other)
object.__and__(self, other)

object.

_xor__(self, other)

object.__or__(self, other)

INBHDRXY y REMATZHBEMEETF (+, -, %, 0, /, //, %, divmod (), pow (), **, <<, >> & =, |) &
FHELET, HlZiE 2D __add O XV Y FDBHZIIADA VARV ATHIEGE, X x + y Zilf
35L x.__add__(y) PMEENFE T, __divmod__ () XY v Fi& __floordiv__() & __mod__() %{#
A320 e FEMTRINIRD FRA, __truediv__ () EBELTERD EXA, HAAALD pow() B
BOZHD S DT R— IR TORFIUIRSRVGE. __pow O 3FTY a vOBE=5180%kZITH
250 LTERINRIFNIRD £HA,

INHEDAY vy ROWTNLNE S N5 8IS T 2 EZ B L TV WA, NotImplemented %K
TRETT,

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)

INHEDRAY Yy REMATIHAMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> & =, |)
D, WHAEFOIRMN LE (AWEBZOIT) bOREELET, o0 EROHEEF NI
THRHEEEZYR-—FLTELTY | EHETPERZUOGEACOAMUIHINE T, “ HXE y B

BZZTOPHR-FLTOVEY EWVWSDIE, ZIANBZDAY v FEFEoTWRWLA, ZDOX Y v R NotImplemented %R &

WO EKTT, GOHEETFONERTRAY v RALEZF L7 WEEIZE. A Y v FIZ None ZREL TEWIERA—I5F 5L
LA WHRZESOZIRINC #HIFS LS IERNORREELE T

*4 For operands of the same type, it is assumed that if the non-reflected method -- such as __add__ () -- fails then the overall

L | which is why the reflected method i lled
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_rsub__ D XYY RDHBETIFTADA VARV RATHAEGE, RNx - y 2fHliT5E x.__sub__(y) 2
NotImplemented %385 & Zld y.__rsub__(x) DI NE T,

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

AR AMOHEE TFORPEMOWEETOROY 77 IR THY, ZOVTI7FATHEAY v RiZ
HFBRERAY v BRI ZFEEPERIN TV EGEICE. AOBTEHE T OIS X Y v RTINS
AC. ZDXY y RRMEINE T, ZORBFBVICED, V77 IABOEBE A —N—-F L FFTBZ L
MEREICR D £9,

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, other[, modulo] )
object.__ilshift__(self, other)
object.__irshift__(self, other)
object.__iand__(self, other)
object.__ixor__(self, other)
object.__ior__(self, other)

INSHDRXY y FRBUH LU TRBEMRA (4=, —=, *=, 0=, /=, //=, %=, *¥=, <<=, >>= &= "= |=) &
FELET, 60XV y RIZHEEZA VT L — T (self 2EET3) 175 X5ikAH. ZOMR (20
WEIEZH D EBAD self THHONERA) ZIREIBLUINEIRD FVA. FFEDRX Y v FBRERIN TR
WG, FORBEMBEEILEEDRA Yy FIZ7+—ANw ZXNET, MZAE 2D _dadd () XV v
FERDIVIRADA VARV A TH A, x += yid x = x.__iadd__(y) LFMTT, £5 TRV
B x + y OFHfi e FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKTIZ. RENR
ARFFHLRZVWZ 7 —1cb 5 d LA E¥A (fag-augmented-assignment-tuple-error ZZf L T L 72

W) B ZOEFIERIT - X ETLOEHD—ETT,

AMR: Due to a bug in the dispatching mechanism for **=, a class that defines __ipow__ () but returns
NotImplemented would fail to fall back to x.__pow__(y) and y.__rpow__(x). This bug is fixed in
Python 3.10.

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

3.3. HHAV YA 59




The Python Language Reference, 'J1)—2X 3.9.21

object.__abs__(self)

object.__invert__(self)

FEOOH U CHUHBRINTES (-, +, abs O BLU ~) 2FEL £7,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAIAABIED complex(), int (), float () DFEE,SIFIHINE T, BYIREOMEZ IR X721 UL
DEHA.

object.__index__ (self)
LN LT operator.index() #EEL 3, Python 2EA 7Y = 7 MR 7Y = 7 MiERR
REWT2REDND 225G (T ZERTA Y7, #AAAD bin() | hex() . oct () BEEY) IXHIC
MUHINET, ZOXY Y RBHZ L ZORMEA TV = 7 bPBEEITHZ Z e R INE T, Bk
RERTUIR D F8 A

L __dnt__(), __float__(), __complex__ () DEFRINTVWRWVWEE, HAAABEED int(),
float(), complex() & __indez__ () IZ7 4= 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 XA
¥ 9, ndigits 5 __round__ () IKEINRWVIEDIZ. TN5DETDXY v R Integral (72 TWiE
int) WKYIDEEDLNIA TP 27 POERIRTRNETT,

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

defined.

3.3.9 with XX AV FF R MIR—T v

AT FRAIT = v (contert manager) Eid. with XOFETRII T VXA LAY TX A M2 ERT DA T
V7 PCTF, AVFTFRAIYR—=I ¥, a—=F 70y 7 2ETT 0L ERAD OB XUCHODNLE%
PnEd, aY7FFRA P2 —Y v 3lE, with X (with X OEZZH) I DEHINE T, ZhdDX
Yy RREHTSHET e TREITS I b TEE T,

AVTFFAITHF I vy DRFEMRMFENF L LT, AR — UVEROEEB L UEH, VY —RDuyv 7
rrvvuav s, I77A4NDF—F e ru—IXhERBTFLNE T,

AVFTFRIRI =TI X IZDOVTDE SR BIHHRITOVTIE, typecontextmanager ZZHR L TL 72X W0,

object.__enter__(self)
AVFTFRITA—TI XY DDAD OTEFTINZUHETT, with XiE, XD as HiCTHEINZEEZRT
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DXy REMUHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFRAMYEA—Y Yy OHAOTETENZNHTS, T RX—=&IF, aVTFRAMPKT LERRE -
BN ONWTHIAL TV T, a Y7 F X Pt 23T LEBEE. 2 TO5 28I None 23
HEENET,

B L. PSR S, o X Yy RHBISNZIIFIL 72WEE (Tabb, SRS 2 D2l E720n
BE). TDOXY v P True ZIRSBEBDHD 9, Z5TRINE. ZOXY v FOK TR, filFtdiE
WEDIEHET LTk £7,

__ezit__ () XYy FIIRTIWo Nz HEEETRETEDD TEA, ZHud, MO LROEETE
o TLTEE W,

BE:

PEP 343 - "with" XF— ;X2 Python ® with XD, TR, BIUFrE&HIzhTHET,
3.3.10 XY v FIEER
HARLY T ATIE, FFRA Y v FOBEROMUHLIZ, 7927 DA VARV AFEETERL, ATV 22

FOBRITERINTVAR L ZIZOALELLEET 2 Z e DMEEXNE T, ZOFEDD, LIFDa— Fidfilsz
EHLE3:

>>> class C:
pass
>>> ¢ = CO
>>> 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()

The rationale behind this behaviour lies with a number of special methods such as __hash__ () and
__repr__() that are implemented by all objects, including type objects. If the implicit lookup of these

methods used the conventional lookup process, they would fail when invoked on the type object itself:

>>> 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
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7 IADEFEEXY v FEZDIIICLTEITLES 35 Z 2iE, 'metaclass confusion’” ¥ MEINZ L b D
D, FikX YV v FEBR T L ZEA VARV ABANA RAT B CHEXN £

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

True

In addition to bypassing any instance attributes in the interest of correctness, implicit special method lookup

generally also bypasses the __getattribute__ () method even of the object’s metaclass:

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

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

Bypassing the __getattribute__ () machinery in this fashion provides significant scope for speed optimi-
sations within the interpreter, at the cost of some flexibility in the handling of special methods (the special

method must be set on the class object itself in order to be consistently invoked by the interpreter).

3.4 J)I—F>

3.4.1 F¥RIgEA 7 2 ¥ b+ (Awaitable Object)

An awaitable object generally implements an __await__ () method. Coroutine objects returned from async

def functions are awaitable.
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E:  The generator iterator objects returned from generators decorated with types.coroutine() or

asyncio.coroutine() are also awaitable, but they do not implement __await__ ().

object.__await__(self)
iterator IR ERIFNZRD FH A, TDXY v R awaitable ¥ 7Y = 7 F 2 RET 2DIfEbI BN
ETT, BHED®IZ, asyncio.Future IZIEZ DX Y v FHEEIN, await N AEHEEZROX S
BoTWVWET,

N—a ¥ 3.5 TEM.

FRATEEL 79 = 7 MIZOWTE DL I PEP 492 2L T 7ZE W,

342 JW—FoFT2zV k

Coroutine objects are awaitable objects. A coroutine’s execution can be controlled by calling __await__ ()
and iterating over the result. When the coroutine has finished executing and returns, the iterator raises
StopIteration, and the exception’s value attribute holds the return value. If the coroutine raises an
exception, it is propagated by the iterator. Coroutines should not directly raise unhandled StopIteration

exceptions.

IN—FVRREUTRETFEZXY Yy FdHD, ThHET 2R L —RDRAY vy FrL0HMTT (PR —2-1
TL=ZXYy R ZBRLTIZEN), L, Yo RX =KX EEST, 2 —F VIIREMHEZ EHT Y R —
FLTWEEA,

N—ar 352 TEHE: al—F T2 ELL LR (await) 35 & RuntimeError ¥72 0D £73,

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] ])
Raises the specified exception in the coroutine. This method delegates to the throw() method of the
iterator that caused the coroutine to suspend, if it has such a method. Otherwise, the exception is
raised at the suspension point. The result (return value, StopIteration, or other exception) is the
same as when iterating over the __await__ () return value, described above. If the exception is not

caught in the coroutine, it propagates back to the caller.
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coroutine.close()
aN—FUBHTHEOBRAMNIEZ LT LES, aL—F VP —REELTWREEEZ. alL—F 2 E—
FHEILZ B2 7L —RIZ close(D) XV v RpHIUE, TR ZNCMHEZZELE T, 2L T—REFIkL
L /7-#igi75> 5 GeneratorExit AEH XN, HEBIar—FUPHTEEOERA I E2ITVWET, Kk
W FATHBBENTORD o GETH. aL—F VITETHET LEHZMNT 5,

AN—FUATY =7 PHWERSNL E F X, LRHOFIEZETHIRICHAT S E T,

3.4.3 FERIHAr 7L —% (Asynchronous lterator)

FEREAATL—& @ __anext__ XV v N5 3IERD a2 — FHAFRF T,
FEFHAA 7L —&1E async for XOHPTHZXET,

object.__aiter__(self)
ERBAATL—R A7 =27 PRI TERD FHA,

object.__anext__(self)
AT VLV—RORDOERIRT FHEAREA TSI b 2RI RFERD /A, KIEUEIKRT Lz 2
|3 StopAsyncIteration =5 —ZXHTNETT,

JEFRHAA T I F TP =7 LD

class Reader:

async def readline(self):

def __aiter__(self):
return self

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

return val

N— a3 v 3.5 THEM.

N— a ¥ 3.7 TEHE: Prior to Python 3.7

an asynchronous iterator.

aiter__ () could return an awaitable that would resolve to

) ——

Starting with Python 3.7, __atter__ () must return an asynchronous iterator object. Returning anything

else will result in a TypeError error.
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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
AYTERAMNIR—T ¥ TT,

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

object.__aenter__(self)
EMIZEZZDRX Y v Fid __enter__ O IZBTWETH, FHERIEEA T ok 2RI RITUE RS2
WE ZARUIDNERD £,

object.__aexit__(self, exc_type, exc_value, traceback)
ERNCIEZ DX Y v RiE __ezit__ O WETOWETH, FHAIGEA T2 0 b 2RI LTI R SRV
ETARIDRLD £5,

FERA Y TFA IR =T % 7 5 ZADH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—a v 3.5 Tl

filE

3.4. JlL—F> 65







FOUR

HRITETIL

4.1 7075 LDWEE

Python 7025 2da— 7oy 2hofRENET, Tuv 2 (block) &, —2DFr:br LTHITFEINS
Python 7027 A7 %X O TS, €Y 2, BEEKR, ZL T SRERII 7Ty 7 THH, MEEHIC
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
T,

a—-Fr7uay 7k, EfT7 VL —24 (execution frame) FTEITENET, ET 7L -1 (TAv Zifibi
%) BEEERPND 5N TVET, o BEOaA—F7uy ZOETHET LEERK, Y0X527v27 40
FATEMHT 22 TELTVET,

4.2 &FiolF £ R (naming and binding)

4.2.1 HEIDRE

20 (name) 3. A7V =7 FRZRLET, AETZEAT 2123, AETANOFM (name binding) #IFZITWV
£,

LIROMET, ARAREINE T BBOMREIE (formal parameter) f8E. import X, 7 7 APEEBDEF
(ERZTo7T7my 7T, 77 ARMBKZHREL£T). KATON S & 2ORANRDHMAF. for L—
TDNY X, with X except HiD as DA, "from ... import *” D import i, import ¥ 3
EV 2 VHATERINTWVWDS, 7YX —RaA7hoiEELbDOLADETOARZHEL X9, ZoBidE
Va—LNLTULMMEREEA,

del CCHEXN 253, (del OB T, EBIZLAOMA (unbind) TF2%) LB L. FEEADS
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DEAZEINET,

RASR import XidWihd, 77 ZAPEBER, TV 2— AL~V (by Tl a—K7ay 27) NTHR
ZhEd,

HRHHB TRy JWTHEBINTWER S, nonlocal R global € LTESEINTVWRWRD, ZhiExzo 7
0y Z7du—hNVER (local variable) TT o, HBHRHNEY 2 — L LV THREINTWERE, ZOAENES
0 — VZEH (global variable) T3, (EY a2 —la—F7 0y Z7OZHE. m—hVEKTH, 7a— LA
THbHHET, ) HIZLEDDH5a—-F7ny JATHEDLATHT, 2078y ZJTERIZENTOVRVAEL, Z
AU EHZEE (free variable) T,

FRY 5 AT XA PICLEISHIT 272000, ZOLRAEDRA TV 2R WEIOME T 1 v 7 F TR E R
7= S8 (binding) ® - THHOBEAITHOHET,

4.2.2 BZEIEER

A a—7 (scope) \&. 70y JNOLH ORI ZRDE T, 0 —AWNVEBDRHZ 70y JNTERINTVWDSY;
A ZBORa T3 2070y 72 EAET, BT 0y JNTHHIOERZITo 758, 207y 7H
HENCHI DR EITORVIED . ER TRy Z7HOLTOT 0y 72 BL L 5ICRAa— T PIRINE T,

Hr4HDa— N7y JNTHEDLNS &, ZOAHIZRGIEHEIOH S X577 Ra—7 (&RNA 32— nearest
enclosing scope) Zffi o THMDERZITWE T, 5 LARA—=—THh5R5, H2a—F7ny JNTSHTE
BAA—TERTOHEREE. 70 v 7 DEREE (environment) LI E T,

HHEIBEL RS kd o728 i, NameError HIAREHINE T, HEDOR a— IO b DT, HHi
PEDONZGHTe — IANEHR LR EICHBI N TWRWEA, UnboundLocalError fIAAEH X% ¥,
UnboundLocalError & NameError O +72 7 A T3,

HHLHHAI— R TRy ZHOY ZHhTHREEI A TWES, 207y ZNTHDONS ZDHARNETRT, Bl
EO7ay 7D LTROLNET, 20D, HI4HBZOTny JNTHREINZENCHbONZ T
S—ZokMHET, ZOBANIBETY, Python IZIZESEL L, a—F7 0y 70¥ 2 Td ARG RED
TEFET, H2a—-F7Rv Z7IBI20—AAERIE. 70y 707 %R b2fEH» o 4uiHERErEET 5 Z
ETPREINET,

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. The global statement must precede all uses of the

listed names.

global X, M7y 7 OFEMIREL R LR a—T2Hb 5T, 2 HHERDOKRNR 2 — 712 global X3
HBGE. TOHHEEZERIZ 70— VBB AEINET,
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nonlocal XIZ & o T, XL T 2R HRANBEMRA a— S TCEALENCRBIN-ZERESR T2 L5k &
T, b LAHINE DmRNBIB A 2 — AT HFAE LR T AU, 3 >34 VIR SyntaxError 23 EiF o g9,

HBEY 2 —VDLETERIZ, ZDEY 2 — VBRI import IN/=RIZHEINERXNE ST, A2V hD
FEY 2 —/b (main module) 13HIZ __main__ EMINE T,

I AERTB Y 7L exec() X eval() T 25181E. ARIEROARTRIAITS . 77 RERE. Hii%x
5 L ERTZ I D TEZETARERLTT, ThoDOSIIE, AHIfERD 720 DME DL — WV E T
2, HEIhTwRwa =D VEBHR 70— AU REFIEMDP SMBIN2 L WO HIADBH D £F, 77 RERD
HHTZERNE 7 7 R DBHEHFICRD ET, 77 ANTERINLAFHORI-FE, 7572070y ZITREZN
T XYy FOa— 7y ZIZBIRINERT A, - NERLPLY = 1L — XA HRa—T2RMH L THE
XN TWEDOT, Ra—7OIRHFESN TS, 2D, RO LS5 KRa— RIFKBL T

class A:
42

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

a
b

4.2.3 #HAH L HIFR(T S DRIT

CPython implementation detail: = —%!% __builtins__ XN ZNETWEHH FHA; ZTHITEEICE
HOFHMTT, HAALDOHLHTZEMOPDEEZ I — =5 4 F LWL —HId, builtins €Y 2 —/L% import
LT, Z2O@MELEUNCEET EZRETT,

Hda—Fr7nyrOFETICEET 2HAAALRIZERIE. ERCIEa—-F7ay 7o m— U4R12EM 2
5401 __builtins__ ZMKITZ I THRO2D EF; __builtins__ @EHZELEY 2 — A TRITNERD %
FA (BREOGEEIEY 2 —VOFHENMEDLNET), 77 4L F Tl __main__ EY 2 —LHIZEWVWTIL
__builtins__ IFMHAAAEY 2 —)L builtins TT; ZNLADTEDEY 2 — BV TIE, __builtins__

X builtins EY 2 —VEHDHEDIZA VT ATT,

4.2.4 BHIGHEEC DD LD

HHZBOHRIERIE 2 8 MFTR S ETRICITDRE T, 2F 0, UMFoa— M 42 2HALET:

i=10

def £():
print (i)

i= 42

£0O

eval() ¥ exec() BAEUZ. HHTOMRIIZ, BIEOREORTEZMEZ 2D TED D FHA, HAENIMFSH LHAIO
0 — AR 70— OVEHT R TR T & 55, BlREBIIERNARIZR T3 <. 7a— OLAHTZER D & RTR

4.2. DT LR (naming and binding) 69
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XNET, *exec() ¥ eval() BEICIZA TS a v D5IEDRH D, ZTu— L o—BLLGRIEEE F—NF
A FTEET, BHIZEER—D ULrEE IR, mhHOARIZER e LTHEbhEd,

4.3 HI9

Bisteid, a—r7ay 70@EHEOFIE 7 v -2k LT, =7 -2 RRREZLETE 2 X512
T2DDOFETT, HlIANIT T —HH I N/ T X (raise) TNET; HIAHEZ. =7 —DRAELOELD
a—F7myZip, T7-=PREELLa—-F7ny ZEZIZEHEENCHFCHLTW2a—-F7ry 7T 0
(handle) 52 Z R TEET,

Python £ ¥ 2 7Y X%, 7YX 4 LT — (LafRERY) P Ens e fisfzEH LE S, Python 7125
LD B, raise X fHo THRINZHINZEILT 22 b TEES, HISt N> FF (exception handler) &, try

. ezcept XTHRET DI LN TEE T, try XD finally x> 27V —>7 v 73— 7F (cleanup code)
ZIETEET, 20a— FEASNIE L FEAD, EiTT2a—-F 70y 7 THNAPESTHRERITHHE
TENET,

Python X, =7 - ” 7’0275 LA DT (termination)” EFTLEHVWTWET: AT FFE, Tus
T OAIDBFE LT R BT 5 28 TE, AV FFDOIMUD L~V Z kS 2 2 IETE 305, (M
BODola— PR ZEN»6FETLEABTOTRVERD) 27 —DFRKZBEE LD FITITKRL 8FE
RPHEFTZLIEITEFHA,

BIADBEMHINLVWE E A YR TVRETO TS LADOETERTSE LI, MEEX A L — T2 R L
$9, Ebo05ED, fISA SystemExit TRIFIUI, ARy 7D FL—ANy 72 LET,

Exceptions are identified by class instances. The ezcept clause is selected depending on the class of the
instance: it must reference the class of the instance or a non-virtual base class thereof. The instance can be

received by the handler and can carry additional information about the exceptional condition.

AR: FIADX v -, Python API HRRICEEENTVWER A, A vE—YDWNAEIIX. H 2 Python @
N=TaVeRON—a VORI TEER LICEBEXNZARENDLEDH DT, HHANA—Sa DA VR TYVERT
FET 2 X5 a— Rk X v E—DNBIKIEFEZITEIRETEDD TEA,

try AT DWTIE, try X fi. raise UTDOWTIE raise X Hid SR L TLZE W,
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filE

4.3. 5 71






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\yir—<

Python IZIFEY 2 — A 7P =7 FOFEEIE 1 BELP2 L., Python . C. ZRLADS DD YN TEEXQ
TWBDICE®REL, TRTOEY 2 — LI ZOEICZD £, Y 2 —LOMBLZENT. LuikE 214t
%7912, Python 121X N o—2 2 WO BERLH D £3,

RNROT =R T 7 ANTATLADT 4L Z M), EV2— L@ TA LI MIRCHETI7ANEEZID LN TE
FTH, Ry F—IREIVa— V3T 7 ANVT AT LA HEFN DB VDT, ZOHREEERED 122
WMo TEWTER A, TOXEOHRIDZDIZ, TALZ VT 7AW EHRERE/FS 22 LET,
T77ANTATLADT 4 L7 PO KIS, Ny r—=JIFMEEEEZHR L., BEOEY 2 —L723 TR, 7
Ror—=I%280ZrdHHET,

FTRTORY T =TI 2L TTH, TRTODEID 2By F—IIERLARVZ 2 NIEDTEL
DOPEETT, dLAMOETVEE2 T2, v Fr—JIFBR 2R EEDEY 2 -V ThHILEXFET,
2. __path__ BUZFOEEDEY 2 — L@y F—Y L ARINET,

All modules have a name. Subpackage names are separated from their parent package name by a dot, akin
to Python’s standard attribute access syntax. Thus you might have a package called email, which in turn

has a subpackage called email .mime and a module within that subpackage called email .mime.text.

5.2.1 BEONYT—2

Python Ti&, BED/N\v7—2 ¥ GEIZEE/NY T —2 O 2 BEOy F—IPEBRINTVE T, BHEDO Ry
2 — 2% Python 3.2 DIFTD HFFET 2R Sy =T, MBINEE D Sy 7 =% __init__.py
T7ANEELT A L7 P LTEEINET, BEORy 7T —I P4 Y R—-FENE & 2D __init__.py
7 7 AVHBEBRICETIN, FRATERLTWVWEA TV 27 MRy r —VAREMEICH 2 ZRNCHBI N %
3o __init__.py 77 ANE MO EY 2 —NIZFEIT S Python a—FEFRUCDDEEFLIENTE, £V a2 —
ADA VKR— b E NIz ZIZ Python FEY 2 —ViZgEzEBMLZD LET,

FIZIE. LLFDO LS R T 7 A VT AT AEEIE. 3 20% 7%y =% Fi0K LD parent /Sy 7 — I R iER
LET:

parent/
__init__.py

one/

(KDR=212%i <)
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(FIDR=I 5 DfEE)

__init__.py
two/

__init__.py
three/

__init__.py

parent.one % 4 ¥ K— b3 % L HEEAYIC parent/__init__.py & parent/one/__init__.py DFEITEINE
T, ZDIRIT parent.two H L { I parent.three 1 VY K—+FT 2 ¥, ZNEN parent/two/__init__.py
X° parent/three/__init__.py DFEITENE T,

5.2.2 ZEIZER/INYIT—2

BETZER Ry =P 3k AT R— 3y 2HEEDZDIDT, FRZNDR—Y a2 Y EF TR r—I%F Ry
F=VWRRELET, R=—a @774V AT LDMADEMIHZ2ZdHDFET, R—a vk, zip
774 NVDHRRy b= . ZRUAND A VK- MRIZ Python 385 ¥ ZHhDEFITRO»5 2 H
DET, BATREARY r—JE T 7 AN AT LEDF TS 27 MTHIET 222 dH2L, Z5TRVWIL LD
DET; ZNOHEIEBOEKRDLMABEY 2 =L TF,

HRIZER Sy =2, __path__ BHICE@EDO Y X MEffLERA, 20RO DIHED iterable 2% ffi - T
WT, K= a YOy =TI DRR (H LLBR LAY 7S —2D7DD sys.path) LD 7HE. ZD
Ry =P TDRDA A= FDOBIC, FCHBI TRy 7 —VR—2 a VERRLET,

HETZER Sy 7 —DI2iE parent/__init__.py 77 A NVEDH D ERA, TNE AP, BREZKRK—a vy
ZFNFNREET 2D parent T4 L7 FPUDRA VR—- MEROBICRODPZ2Z22dHDFET, Lzdo>T
parent/one (I¥FHIIC parent/two DEEDICH 2 LIFR D FH A, ZDHE. ZORy F—=IH T8y Fr—
PD5H 1 DOhA4 vKR—-bE N F[ Python (3 LD parent Xy 7 —Y DD DAFEM Ny r—I %
ERL %35

ZRTZER Ry & — P DHARICOWTIE PEP 420 3B L TL X0,

5.3 &%

MBLIED 2 72DI12iE, Python 134 Y KR=1PZNBZET 22— (b LAWE ARy F—=ITITH, 2T TOHM
DHMIZBVWTIREZIWREWTT) O T2EMH Hr BB LET, ZOHAFNE. import XDk 251505
importlib.import_module() B &L __import__() BBD I X -2 hbELNE T,

CDHHNEIA VAR — MRROMA L7 = — X CTfibi, ZHEHIZIR foo.bar.baz DX 572 Fy M TRYISIT:
PTEI 2 —ADNRATE 572D LET, ZDHE, Python I $HR#IC foo %, KIZ foo.bar . Z L THMAIZ foo.
bar.baz A Y R—FL IS LET, FHOWTHLD A ¥ KR— MTRKLHEIX. ModuleNotFoundError
PEHINET,

5.3. % &
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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,
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ROHITE, 4V R— MEBEILRT 27200, LW I 74 VX —n—X—DIE L BERREED, 774 VX —
rE—R—DFa P OWTEDEFELLEHLET,

N—Y g 3.4 TEHE: Python DLRETD A=Y a YT, 774 VX —FEHE O—4— ZIRLTWE LER,
BHEEe—&—% 80 Y2 ERLET, B —&X =134 v R— bR EEFELRATHE T, BEEIER
% 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

BEINEY 2— )L sys.modules RO SR o722 X, Python IERITXRNRR + T 74 VX — - %7
V7 FPBNENTVD sys.meta_path ZMBLE T, HHESNLEY 22—V Z2WS LB TELIDE I D
BRNDT=DIT, K7 74 Y R—ZHWEDEZITVWET, XXSR - 774 X123, Al 4 2R — FogR
(AT arD) B—Fy bPEZ2a—1D 3 DD5HZS find_spec() EWIHHHTD X Y v FHRHEEINT
WRITIUIWIT R Ae XX R+ 774 VX —TR, FEESNLEY 2 —AVEWZAD0E I D Z2HET 270D
HIBIZMEEDOD D2 Mo THOEE A,

meta path finder MEEXNZEY 2 — L DIPNFTEH > TWBEEIE. 774 VKT spec T 7V 27 F&EIEL
F9, HEESNLEY 2% WALV EHER None ZIRL £3, sys.meta_path IZX T 2 UHDY spec 2R
TRV A MDORRBICEGEL TL % » 7285813, ModuleNotFoundError 3% L %3, ZOMMDEN X n=HsM
ZOFEFEFMUHLITIEREIN, 4 VR— MUEERFERTIEET,

XRNRA + 774X =D find_spec() XV v FIZ 2 DF/23 3 D058 ELTMOIHLES, 1 DHODFI
BixA Y R=1PENBEY 2 —VDTEEMB T, Bl foo.bar.baz RETT, 2 DHDOFIHIIEY 2 -1
ODRBTHDONZ SR TT, BMEMOEY 2—1Tld 2 DHOFHUZ None KL E T, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy 7 —2 D __path__ BHEDMETT, #Y)%2 __path__ BHICT7 7 ATE
2o 1235813, ModuleNotFoundError WA ENE T, 3 DHOGIIE, HrTr—RENd3X—F v iR
BHRFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI Xy PEV2—L Ly b
LES,

5.3. &% 7
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X ZARAFE, 1 HOA Y R—- FERTEBEEESNSAREEESH D £5, Al BERT2EY 2 -2 h
HERF Yy aZNTVWRWVWE L7zE BT foo.bar.baz 24 Y ER—1+ T2, RINEERXRRR T 74>
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—=Pay 34 TEH: XZRRX 774 >X—0O find_module() XY v Kl find_spec() ICEE#I 5N
¥ L7z find_module() XY v FIZIEHELE (deprecated) TF, BIED XY v RIS THEER LICEHI X F 355,
A YR=IEMEIET 7 4 VX =23 find_spec() ZEEL TVRVWHEHIZOAZNEZHAL T,

54 O—F

EY 2B ROD o GE A VR M EY 2L E - FTARICZER (BXUOZFRICEEN S
H—&—) Z2fVET, T 4 YR—PrOr—FEHITEI 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 None:
module = ModuleType (spec.name)

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

if spec.loader is Nonme:
# unsupported
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package
sys.modules [spec.name] = module
elif not hasattr(spec.loader, 'exec_module'):
module = spec.loader.load_module(spec.name)
# Set __loader__ and __package__ if missing.
else:
sys.modules [spec.name] = module
try:

spec.loader.exec_module(module)

(RDR=I12Hi L)
78 BESEAVR—FRTL
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(FIDR=I 5 DfEE)

except BaseException:
try:
del sys.modules [spec.name]
except KeyError:
pass
raise

return sys.modules[spec.name]

DUROFHMCER L TL 720

e sys.modules ODHIZH X 6NH/FIZROMIFDES 2 — VATV 27 " WD 5726, import 1ZBEICZ
NEERLTWETL &9,

o EVa—UE B—X—PEYa—La— FEITT LA sys.modules ICFELTVE T, EFa—L
a— RS (BB EZIIMENC) BB A Y R— T2 ERDH 2 DT, ZHUFEETT; £V a—
L% sys.modules (BT 3 Z ¥ T, WED 7 —ATIREROFEIGS, Z L TRED 7 — A TIREREBIO
0— K2, fidoThHilbIhEd,

o O— FUIIZERRLHE. ZORMUIZEY 2 —0IF - ZL T, ZDEY 2 —L721H -- sys.modules
PO D RPN E T, sys.modules ¥ v v ¥ 2 ZHICE TN TVWEITRTOEY 22—k, BIFAHE LT
O—FZHEB LT RTOEY 2—UE, BiZF v v lZEEhxd, ZhdY e— FelEiiT. v
0— FOEEIIRK LTS 2 —1D sys.modules ICHERINFE T,

o BODEIIIY TENING LI, TV 2 —MESNTHLLREITINS T TOMICA ¥ R— MMERIX
A VR=IPEEOEY 2 —VEWHEZREL £F (LiHELa— FFlO ”_init_ module_ attrs”),

o BV a—ILEITIREY 2 — VOLRTZERMPHREINI 0 — FOEERBE T, EITEr —X—IZ%RCE
X, =X =2 XD LS IHERTINERET LI 21D T,

o O— FOMIZIEREINT exec_module() ICEINZEY 2 —UE £ Y FR— 1+ OKDLDITRKENL DL
BRZZPH LNEEA,

N=Yay 34 TEHE: A VK= FRATLEF0 X -OERNLZEEZGIEHETE L, Zh5IELHTIE
importlib.abc.Loader.load_module() XY v FIZk o THEITEINFE L,

*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

54. O—F 79
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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
ol B—X—I3EY 2 — 1D — VEAETZEM (module. __dict__) T, Y a—lDa—F%
FITITRETT,

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

ZLDGA, 774X =0 —XR—@ERALA TV 27 P THOERA; ZO LS RS TIE 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 FERLET, create module() IFET 2 — N ATV 7 FMZBUERETALEIIZDDERA. L
DAY v FHiNone BT 745, 4 ¥ K— MEBIIHFHLWEY 2 - L ZHSTERLE T,

N— g > 3.4 TENl: 2—&X—0 create_module() XY v K,

N—=Ta Yy 3.4 TEH: load_module() XV v KX exec_module() ICX > THEEMEZ SN, £ ¥KR— MEHED
0— FOFTNTOERRNIEZ 5| 223 F Lz,

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
77 L. load_module() % deprecated THH., @ —X—13fb D IT exec_module() #FHEFTNETT,

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
72®Y 2= sys.modules WIFFELARWHEE, B—X—@3HLVWEY 2 — L F TV =7 M EERL,
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
AD, ZREFR—FIKBMLAEEY 22— OH &, ZDEY a—Ahn—X—HHIIRNIZE - FEh
THER D BRELRIFIUIRD £2A,
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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 .

542 HJ7EDa-)

PTED 22— FFI2DICEDLSBRAH=R L (BIZIE, importlib API. import %7zid import-from
AT —=FXY b, FREEL M VEBO __import__) BMELNIIGETH. N VT4 Y TRBITEY 2
ATV 27 FEBEY 2 - VOLETZEBICEEBEL $3, FlRE. dL %y Fr— span 3% 7EY 2 —)L foo &
Fio TWieHE, spam.foo & A ¥ R— b L7#IE spam I3MEAHLH 7 ED 2 — MK N J@N foo ZHH F
T UFOTF 4 L7 PUMERR o TwWd e LEL x5

spam/
__init__.py
foo.py

and spam/__init__.py has the following line in it:

from .foo import Foo

then executing the following puts name bindings for foo and Foo in the spam module:

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python QBB L ALARFEL -0 56T 2 ZHUIEEZ 2D LAFEAD, ZREERA VR— PR T 4
DEARRILHERET T, AEIELRITINERSRVDIE (LD A VK- DHKR Y T) sys.modules['spam']
¢ sys.modules['spam.foo']l DFIET 2355, BEDFIFED foo BN LTHFELLRITNIRSLVEWVS
Ze T,

5.4.3 EZ a—)L{tH

4 v R—= M EE. 4 o R— oM (Fice— Fomi) i, H20EY 2 -0V TOIEIERHERER N F
T HHRDOIFEACETRTOEY 2 — L THHETT, Y 2 —UIRROEHWIZ, 204 U R—- M EEDOERE €
Ja—LDHENTH S ML TEZ L TT,

AVR—FPOBICEY 2 —MHFEZFS 2213, A Y R—FIXFL2aV K- L FIZIXEY 2 — LK%
BT 27 74 VX - ZNEETTH20—X—DRTIREREEETZ I ZARRICLES, RDEELDIEZ, #
5.4, O—F 81




The Python Language Reference, 'J1)—2X 3.9.21

&> TA v R— MY r — FOERNRERZRITTEL LSRRV 2L TY, JAUTHLT, £
Va— R L TR =X Z0EERZIHo T L,

EY 2 UM BV 2N F T T2 D __spec__ B LTREAINE T, €Y 2 — U IERROAEDE
HHIZ DWW T ModuleSpec ZZHRL TL 2 &\,

N—= a3 v 3.4 TEM.

544 4 VR—FEEDED 1—ILEN

A VE—MERIID — RO, Y2 —LOMHBICESWT, B—X—BEY 2 — P ETT AN ToE L%
EXAAET,

__nhame__
__name__ JBHIZEY 2 — L DREBMIAICREINZITINIED TLA, ZOLHTZAHEALTA ¥R—F
AT ATEY a—NEZ—EIZHINLET,

__loader__
__loader__ EBMIFEY 2 —u— FRIZA Y R— MEEBIEHALr—X—-F 7T =7 MIRESINR
TUE b FE A, ZORMIIEHEIINERDOSDTI N, n—X—[EHOBIEED7ZDICHWS Z 23
HRES, flZde—X -0 7 — X ORIF TS,

__package__
TV 2—)LD __package__ BHEIFFRESINRITUIRD FH A, HIEXFITRIFUIR D AN,
__name__ A CETHIHOVERA, TV 2 =0y =Y DEE. __package__ DfEIXZ D __name__
TRINIED FRA BV 2 =Dy F—ITRWEE, by TLULDEY 22— /LTl __package__
WBZEDOXFH, 7Y 2= TIEEHDO Ny F—IZTRITIUIRD £ A, FHfllld PEP 366 &L
TLEE W,

ZOFEMIEX PEP 366 TERINTWVWE LHIC, XA VEY 2 =05 0HRMZMENA ¥ R—FZFE
T30, __name__ Db DI T T, ZDEMIX __spec__.parent R UHEFHOZ v 2 E
RENhET,

N—Ya ¥ 3.6 TEHE: __package__ DfHD __spec__.parent LFEIUEZROZ L 2ERIND LI
Bh % L7,

__Spec__

__spec__ BHEEY 2o - FRIFEHEINTZEI 2V ARy ZIZHREINRITFERD T2 A
__spec__ ZWYNIRET 2L A0 Z—TVEZEHRICALCINIED 2 —)L Kb FAMKICEHA SN E
3, FIAMNE __main__ T, __spec__ X HEICK > TIE None ICERESNE T,

__package__ MEFEINTOVARWVE XX __spec__.parent 237 # — AN 72 LTHbIET,

N— 3 v 3.4 TEM.

82 BSEAVR—FRATL
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N—T a3 3.6 TEHE: __package__ DEZEINTWVWRWVWE X|Z __spec__.parent D37 4 —L Ny 7 ¥
LTlibhad X527 bE L

__path__
BV 2—H (BEDELIIHE M) Sy Y05, EY2—V4 TPV O __path__ B
RESINZRENDD EF, HIEA 7L — FATRETRIUER D EEAN. __path__ KEKEILRWVIEE
BZETHMNER A, __path__ DZETRWEES. 4 7L — MRICXFHIZER LRI D $E A,
__path__ Dk~ 74 7 20X Fic @@b TF,

Ny =Y THRWEY 2 —)UE __path__ BEZF> TIIWIT EEA,
__file__

__cached__
__file__ @A > a >y TT, dLFEINZIRLIEX, ZOBMEDEIICFINITHRITINUIRD FEA, L
ZD X RIBEPEREZRLZVIGEE (BIZIEEY 2 — BT —EZRXR=2A0 58— FEINLGE) 4 VK-
FORTLE __file. ZARREDEFICLTHMOERA,

L __file_ ZRETDRKO. __cached__ EMEDa—rNDarfr¥hiz"—yarorhn (flz
B AN PV RANENTT 7 AN) ANDRRCHRET S ZEDWYITL &S, CORMEZRET 2I12H
JeoTT7 7 ANPIRIET 2REEZDHD FRA; CRIF, HIZary I VENT7 7 AVHBTEIET 20d LA
BOWGITEZR LTV 7213 TT (PEP 3147 22),

__file__ DPWEINRWVIEEICD __cached__ ZHET S ZITHEYITS, LrL. 2O F VA iE»
Y ZRIFTY, FTMICIE. n—&—21d __file ¥ __cached D5 L2EEMAEHHTS
HDTT, LEDoT, bl —K=—2PFy v a2d8NET 2050 —-FRIT35—/T7 7415k
0—RLARVWES, ZOZERINRSF Y AEYITL 2 5,

5.4.5 module.___path__

EFEELD, BV 22— __path__ BELHIUL, ZOED 2 -3 Rv =Rk DET,

Ry r—=y® __path__ JBHEX. 2OV 70 =YD 4 Y R— b ET, 1 R— MEBOREETI.
Z3UX sys.path LIFEAYHAU IS WCHBRELE S, 2D, A VR M IED 2 -V ERETHHOY A+ %
RIELES, LrL. — AN __path__ & sys.path & D dHly2558NTT,

__path__ lI3FFH|D iterable TRIFIUIWITERAD, ETHMOER A, sys.path &R CHAID Sy 7=
@ __path__ IKHHEHZ N, v —ID __path__ ZEET S & X2 (R TS %) sys.path_hooks 2%
Bl AN LNE T,

Ry r—=Y@ __init__.py 7 7AW NvFr—ID __path__ BHEZHRED LI EET L ZedHbh, Z
s PEP 420 LUHETOHARTZER Sy 7 — 2 QB2 TR T L. PEP 420 OFHUT LD, 130 HH[%2
Moty r—i%, __path__ 2¥fET 20— NETE2 &Y __init__.py 7 7 A VERBTIZDELRIARDEL
7z 4 VR — M. BETZER Sy =2 UEHBIRNCEY) 2 __path__ kv P LET,

54. O—F 83
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5.4.6 EZa2—JLD repr

T 7 AN FTIE, TRTOEY 22— VIEFHHATRER repr ZFo TWE T, 2L IR, IAFTIFHHALLE
HOREABIHKELTED, EV 2 —UEMICE o TEY 2— LA 7P 22 bD repr & & b BRINICHIET 2
ZEMTEET,

b LEY 2 — bk (__spec__) ZFoTWiUR, 4 Y R— MEHEIZZZD S repr ZHEKL LS L LET, b
LZNDERBT 20, FREMAEPFELRFIE, 4 Y R= b AT LIEEY 2 -V TAFURERD 50 515
BESTT 7 4L D repr ZHEEEL $ 3, Z4U3 module. __name__, module._ _file__, module.__loader__
7 (BYBOWIERICOWTIET 7 4L MEZ o THIWRD D) repr N\OANTE LTHEBS v ikAZ T,

DL TV S IEMER AT

o EVa—Uh __spec__ BHEEF o TWIUX, ERRICEEN 2 TEWD repr ZAEKT 272D IfEbIE T,
"name”, "loader”, "origin”, "has_location” BHNSREI N E 3,

o« EVa2—UZ __file__ BUDDZLEIE. TP 22— D repr D—H LTI E T,

o BV 2L __file__ ERWA __loader__ B D, ZDED None TERWEHEIX, 7 —X—D repr
MED 2—1D repr D—HE LTHEDLILE I,

o ZHTHRIFIZE, BIZEY2—)LD __name__ % repr DFTHVE T,

N—3 a ¥ 3.4 TZMH: loader.module_repr() DOHHIZIFHELE (deprecated) TF, 4 ¥R— MEMIZK D E
Va2 = UERRDIEY 2 — )L repr AR T B 7DIHHINDZ K518 D E L,

Python 3.3 ¥ OB HIMED72DI1Z, B —&X—OD module_repr() XY v RRERINTWVWAEZL, EVa—IL
repr KT 272D LILOVTNLDO7 T —FZHITHNCZDAY v FOBMENE T, 7275L. ZDOA VY
K& deprecated T3,

54.7 *vvadniz/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.
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N—a v 3.7 TEHE: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

55 NAR—=R « T4 —

LT z@D . Python IIEWLK DD FT T ANV EDRARRZ « 774 Y B=WWiboTVWET, ZDI3HD 1
D NAR—=Z « T 74 >4 — (PathFinder) LI, NZAIZV U DV R MTHZ 1 VHR—FINZ 2HR
LEd, ZhZRDARLY M VI, BV 2a— LV E2HTHEHEZELTVET,

PNRANR=RA + 774 Y E—BIREAIDPDA Y R— b HEEH > T0W2HI TR EFEA, ZORODIZ, LD
NRATY M) EEEL, ZRZPNCFREDEEDO SZADPTNEH > TWENRAZY MY « 7 7 4 VX — 2 BENNT
9,

FIFNVEDRRALZY MY » 774V R=E, 77 ANVTATALALEDEY 2a— L EROF 220D FTRTDE~Y
TAZABRREELTVET, Z0Ud Python Y—Ra—7F (.py 7 7 4) . Python X4 ha—7F (.pyc 77
AN), HESA 750 BIZE so 77 A4N) REDFRIZR 7 7 ANVEA TZIBMLEST, BES A TS5V 0
zipimport €Y 2 —MICX o THR—- P ENBGEE. TT7ANLPDRRAZY MY « 774 &% (HESA
T7VEHND) TRTDTZ 7 ANVEATD zip 77 A2 50E— RHPNFE T,

RAZY I VRT 7 AN AT A LOGFICRES N2 BEIEH D F¥ A, URL RT7—KXRX—227 1Y RZ0ff
FHITIRETE 552 2R 2 Z & bAMRET T,

PRAR=R + 77 A VE=IZNE 7 v 770 baAVZEMNT 2N TE, ZRUTK > THRRATRER ATV MY
OFETIRL, WRARXIARXTEHIenTEET, flRIE *vy b 7—2 LD URL Z %A bV 2L TH
A= FLEWEGE, web LEOEY 2 — L% BO1F 27512 HITP OB /N EFEE L7 v 72 EL e MR T
XET, 2O (MUHLATREA 7P 27 b THB) 7y 2k, FTHHT 7o rarzyR—-1r5% NAIVE
) e D748 — %2 RLET, 2078 bl web DHET 2 —10u—X—%2RiS32DIEbILE T,

BHOSE: COHCHOMOMAT J7A Y8 — WIS FEN, AENZ T4 28— XAV R -
T7AVEA— L WHORHBTRNERTHEDRTVWES, s 2BEHDO Y 7 4 Y X 3IEF LTS, M
g halzdR—bL, A R— MUETHT XS IHEEL £35, MIICERZ s TV 202D TEL DI
HETT, R, XX - 7574 X =34 VR — MUBE OB, sys.meta_path OFEEDE & ZITHIE
LE9,

ZREFHRANS, RZALY DY« 774 VX —BDHIFERTHNAR-R « 774 VX —DFEEFHATH D, FEBE
sys.meta_path 225 RANR—=R + 7 7 4 Y X=DWD BRpNT5E. ATV MY » 774 Y X —DREIIMD
FITINZRWTL & 5,
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55.1 XAV kY « T7A 24—

INANR—=ZR « TpAVE— 2, XFH NZAIY ) TIREEINZIGHO Python €Y 2 —/L% Python <y
F—I%FO. B—RI3EERHDE T, IZLALEDRNRIZY FVIET7 7 ANVT AT A EOBAIEIEEL TV
FIH, ZIHIRIN2BEIIHD FHA,

ARRR + T74 X = LT, WAR—=R « T7A & — IZEANCMHEH L7z find_spec() 71 b I upisdk
ENTVETH, ZHRMAT AYR=—bNZA PLEZ2a—LERO}, B—FI2HEEIRAEXAL XT 57
DIEZ 27 v 7 2R LTVE T,

INAN—=2Z « 7744 — 13 sys.path . sys.path_hooks . sys.path_importer_cache ¥\ 5 3 DDZEH
EVET, S5y =Y 7Y b __path__ BHEBHEVET, TRHICKoT, [ V- MLEE
HARART B HEPRBEINET,

sys.path IZl&, BV 2 — ARy =Y 2RIGHITINDO—H20H D £9, it PYTHONPATH BRIEAL &
ZOfkE L TR A VA NV HIERRBEIKTET ST 7 40 METHIIbL XN E T, sys.path NOERIZ, 77
ANSATLAEDT A L7 FUR zip 77 A NREZOMEY 2 =V EHETRE VAT D 555D (site E
Pa—NEBR) RIETIENTEET, XFHIBLUANAL MIDA%R sys.path ICANZRNETT; D7 —X
MmHIngE 3, N MIOBEROZYa—F4 ¥ 7E & NAIV R - T7A 02— 12X o THRIE N
S

INAR=R « T7AVE—=1F AZNR « T7AH— RDT, 4V F— MM, BITHRAHL7ZRAR—Z -
774X =0 find_spec() AV v REMUIHT LT A1 YR—FNZX OBMBZBED E T, path 5185
find_spec() WKEINZ L Fik, ZAIEBE T AXFHDY A b - BEINZIZZD Ry ¥ = OHTA &~
R=FLTWVWB Ry —=ID __path__ JEMHICH D £9, path 518D None 72 - 72855, ZHEHE LEMDA >~
R—=FTH2Zr%ERLTWVT, sys.path b FI,

NRANR=R + 7 74 Y X —ZRRARADT RN TOEBICOWTRIELHEE L, 2h2hD 20 L TEY) R /¥
ALY kY« 774 >H— (PathEntryFinder) KL $£9, ZHERH D20 2 10H (B 21X, ZOMRD9
D stat() I L DI ==~y RF) IZRDHFZDT, NAR=R + 774 YX—FNRABHEZPSL ATV MY -
T7 A4 VR =D T2 X v P22 LTR>TBEES, ZOF % v ¥ ald sys.path_importer_cache
W TWVWET (BETCK LT, 2O0F v v ¥ 2 3EBIKT 1M1V R—4— KEHIREhTE53, 774 X —
ATV PERFEELET) . TOLIIKLT, REO»»2KED NZAIY R OBRFODHD NZATY
77408 — OBBE—ELIRRTNUEIRIRDET, RAR=R - 774 VX —IZRAT Y M) OMEK
PHRETODE 22D, 1—¥ a— FTIXHMHIZ sys.path_importer_cache 26 F ¥ v ¥ 2 ZE D BROLTHW
FHAS,

path entry 3% ¥ v ¥ 2 OHFICHED - 72555, path based finder 1& sys.path_hooks OO L ATRES 7
Pz EETUYET, ZOVRMDENEND path entry 77 &, KT 3 path entry £S5 1D
ZELTHECHENE T, 2O LATEEL 7Y = 27 M path entry 2R % path entry finder %3R3 D,
ImportError %35 U ¥ 3§, ImportError (k. 7 v 725 path entry D7z D path entry finder ZHEIR VI

B oUh /*—-7231—- FTid, sys path importer_cache {Z imp.NullImporter DA Y AKX Y APWB b b ET, Zhofbbic
2 X FF, KDL WI I portingpythoncode 2SR TL 72X W

86 BSEAVR—FRATL




The Python Language Reference, J'J—X 3.9.21

R 572912 path based finder 2MFWE T, ZOHBIMILIEX T, import path %3l - TV LB HET
LNET, 7y 7358 LTXFINEREIAL MIA T 7 bR HIFRELET; N MIA TV 27 by
A—F 4 Y E T v 7IUEIRTOT (FlRE 774NV AT LDy a—F 4 7D UTF-8 2tz ey
TY) . 7y 751 8%7a— RTERD-Z25EE InportError ZEHIRETT,

sys.path_hooks %2 NZAZV R « T7 A 04— 2RI FTICKRb o TGE. NAR=Z -7 74
Y& —® find_spec() XY v R, sys.path_importer_cache IZ (ZD ALY FYIINFTZ7 74 V& —
DEELRNZ L ERT /D) None ZIRTFEL. XANR - T7AVE— FEYV 2a—ADBHO0 LR o/l
PARR 5 720IT None IR L £,

sys.path_hooks kD NAT YU Tvo BMEHLAGEA 7Y =27 FORVEOWTALD NAIT R -
T7A VA — THoT e, BTHTL 3EY 2R EHET2H0 7 n b arpffibi, ThBEY 12—
ZH—RNF57DIfbNET,

(ZBOXFINT Lo TREND) BIEDT 4 L2 P VIE sys.path DO LY MV & ZZDERR 2 TETUHE
NEd, 3. BEDOT4 L7 PUDBFEELRW I LB L 725G, sys.path_importer_cache (ZI3fil % B
MENERA KT, BUEDT 4 L 27 P VIS T 2MHIIEAL DEY 2 — VDN y 77 v TTHERHIZITHRR I E
3, 3% HE I, sys.path_importer_cache IZffiH 41, importlib.machinery.PathFinder.find_spec() A%K
FTRRF, EBEOT 4 L7 MY TH o TEDLFINTEDH D FH A

552 NAIV KU - Twpa4—--OFaL

EYa— eI Ny F—I DA VR— YR TS0, BIUKHTZEM Ay F =Y DR— 2
YELTHRMET 272012, SRRV MY+ 774 VX —IF find_spec() XV v FEELELRTFIUIVITFEA,

find_spec() X 2 DDBIBMEBMD EFFT, A VE-FLEIELTVWEREY 2 —VDELEMIH L, (XA T av
D) MREY 2 —NTT, find_spec() FEY 2 —MIHIET 25722 (populated) S 7tEbkZ B L %
T, ZOfEkE (1 2DBIHNZERNT) FIZ "loader” £y FEFoTWET,

Y 2 — VAP ERTZER R—>ay 2RLTVWR IR VR- MEEIORT DI, "RV Y - 774
VR =IFEY 2 — D "submodule search locations” Z&RIZEMA— a2 S A MHKELET,

N—=Y =z ¥ 34 TEHE: find_spec() & find_loader() ¥ find _module() % @& X1z ¥ L7z, M#HIE
deprecated TF A, find_spec() WEBESI N TVRIFIIMEDOIE T,

HWRZZY MY - 77 4 X —0HZIE, find_spec() DO DIZINE 2 DD deperecated 72X Y v FD S
HLOWTNHZEELTVWEIDONDH20d LNAEEA, TNHDX Yy NIRRT EBMDLDICEZEES L
TWET, LHL, RRAZY MY« 774 KX—=IZ find_spec() DEEINTWVIUE, HRA Y v FIFEHRI N
S

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.

fthd £ >R — MERD I T 2 BT ARED DI, ZLDNRRAZY MY - T 74 0 E =3 XXX - T 7
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AR =Y R— b T 2D LFEICEHNA find module() XV vy FHHFR—FrLTVWET, LHL, NRATY
Y+ 774X —0 find_module() XY v FiF, LT path 3ITCRIFFHEINFEA (ZDAY v Fid.
RAT v 7 DRAIOMECH L2 &Y S R EHE iR 2 8ERIF S T0ET),

NRAZY MY« 774 Y& =0 find_module() XY v KiZ deprecated TF, BRERS, ZDHIETII R
IV - 774 VR =DPEEEMANy T =D L TR=— a v ERBET 2B TELRVHLSLTT, dL
find_loader() ¥ find_module() DM NRALY Y « 774 VX —ITHFELTDH, 4 VY E— P RTF AT
#1C find_module() & D% find_loader() ML THUHL X7,

5.6 FEDTIVR— b ATLEZEETHTRZD

AVR= P RAT LR EEERZ 27-DORGEENED D 5 EHHAIL, sys.meta_path DT 7 4L F DHNER
HIBR L. REEHRARZLDRARXNRAT v 7 THEHEMZZHDTT,

% L. import XOFMELITEZEEL, A VY R— P ATFLLETZ7ERATEMD API ICI3EERL 527 Td X
AU, HAAAD __import__ () BB XIZ 2720 TT AT, ZOFEE 25 1 20T 2— N2
T import XOEEXZEET2DIZbHVWSLNET,

(FHEDA VR — P Y 2T ARKZEIET 2D TIERL) TTRAXASRIZVWDE T v I RoHZET 2 —NDA ¥
R— P EBERINCH < 729121F, find_spec() 75 None %3R3 1R DT, E# ModuleNotFoundError % 3%
T2 THI TS, None ZIRFTDIIX X ASZADEBZKTEIRNETH2 L 2HKL F 325, IS E2XHIT 2
EFQITERZITHBYID £9,

5.7 Package Relative Imports

Relative imports use leading dots. A single leading dot indicates a relative import, starting with the current
package. Two or more leading dots indicate a relative import to the parent(s) of the current package, one

level per dot after the first. For example, given the following package layout:

package/
__init__.py
subpackagel/
__init__.py
moduleX.py
moduleY.py
subpackage2/
__init__.py
moduleZ.py
moduleA.py

In either subpackagel/moduleX.py or subpackagel/__init__.py, the following are valid relative imports:
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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 ICX 9 B4F5RB8EE

__main__ EY a2 —MZ, Python D4 Y R— bT 27 LICEET 3R — X TF, DB TERIATW
5 & 512, __main__ EY 22—l sys X builtins RELFERRICA VX SV X -2 & — 7 v I THEEML
SNFET, LAL, Hi#E2O00FEY2—LES T, __main__ BHECEEL M YOEY 22—l LTOERK
ERioTWERA, ZHUE __main__ HWHHLE N TTEDNA Y 2T ) ZEH SN L D7 5 722 DD
AT a VIKIFT B 720D TT,

5.8.1 __main___.___spec___
__main__ D XS IHILEINZITHKFFEL T, __main__.__spec__ IFBEYNICHREEINS 2 b HIuL
None X2 Z2dH D FT,

Python 2% -m 7> a Y2 TEITEINLBEICIE, __spec__ IIMIETE2EY 2 —VERE v F—YDE
Va—IRICEREINE T, 2. TAaLZ MU zip 77 A0, FEMD sys.path T2 U RETT B
WEDO—EE LT __main__ TV 2 —A0R— RFINZLEEICD __spec__ DM (populate) TN FET,

ZRLA D — A TlE, __main__.__spec__ & None ICHEINE T, T4, __main__ B4R (populate)
T 5720 bza— ¥4 Y KR=MAIERES 2 — L BEE L TWRVWEZDTT:

o XEESB YT b
o ¢S av

stdin 72 SEE) X N5 E

o V—RAT7 7 ANRNAAL baA— 7 7 A ApbEHZEHINEES

BRED T — AT, 728 ZEMINCE 7 7 ANADBES 2 — L2 LTEEA Y R—-PbTE2 ELTH __main__.
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PDRAERS -m AL v FE2FoTLEEW,

__main__ 2’ Y AK—PAREREY 2 — L2 —H L. __main__.__spec__ BZHNRIGL TR EIN TV LT
b, FNTIRB, ZD2O00FEI 2 — V3L ARINZ ZLICFELTLEX W, 2L, if __name _
== "_main__": FrzvZIXoTRIEXIND 70y Zi&. __main__ HA1ZEMZ AR (populate) 35 7-HITE
Va—AMEHINBRHCZIET SN, BEOA VR — MRAICEFETINRL, LW FRCERLTHET,

5.9 EXO#H D P DREE

XXX M23& 2 e ThRUW,

XXX * (import_machinery.rst) €Y 2 =L 2 %y 7 — I OJEMHED HIHKIE % W7 iz 3% 2 DITAIT L &
S0 BLALEST—RETVIZOVWTOEHEY 77 LY ADR—IIZH BB T 2NERIKRLED, BE
Z2E52bDITRB2PHLNEEA,

XXX 74 7F VY ==27/L®D runpy % pkgutil DfEFOIEETNTIZ, 7 TH5HH B (See Also)” &WVWH, Z
DHFLNWA Y R= b AT LOFADY ¥ 7 ZELRE,

XXX __main__ 2L X B84 25ROV T I D L2 OFHZEMS 57

XXX __main__ OFEM/TEL LICOWT D ZL OEREBEMT 2 (%D PEP 395 2253 —F3)

5.10 2E&#H

Python OFHDE»R ST 5, 4 Y R— MEBEIEHRE I LWREREZZRIT I L, —E#MlIrVE A0 FFaxy
FEPNIE EDOEDL o TIRVWETH, ‘MDD v r— Dtttk BELEHRL I e TEFT,

F 1) P F LD sys.meta_path DfLERIX PEP 302 T, Z0D#%#kr ik 295552 PEP 420 T3,

PEP 420 3 Python 3.3 1T &EIZM/Ny7—2 ZEALTWET, PEP 420 3%/ find_module () IZfb
52H0Dr LT find_loader() B FaLZEALTVE T,

PEP 366 &, XA YEY 2 — )L TORMZHETA > R—bD=DITBM L7 __package__ BMOMEHE L
TWVWET,

PEP 328 \3Hadf 4 >R — b, BRIVERAEN A R — b, BEKF, 4% __name__ TIRZEL. &I PEP 366 23
__package__ TEDMAKZEALE L7

PEP 338 I3EYa— %2R YT LTHEITTZLZOHEZEDTVET,

PEP 451 13, Y 2a—AHAMA T2 27 VIBIFBEY 2—BDOA v E— MREDO S SR A LEEIML TW
T3, ¥, X —OFEHNLBEEDIFEALEA VR— MEBICBERDD ZHTVET, TNHDEHICK
D, A YR=FIRAT LDV DD API 23 deprecate T, £V 74 VX =B —X—ZFHFH LWV XY v R
PBIMENE L,
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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 HfiZ# (arithmetic conversion)
PN o BfiEE F ORlR T TRES [Bu3@ o icZfizh 3 L EPNLTVS & &, HAABRITHT 57
BYOFEEILTO@ED ICEEL £9:

o FTOFIBMPERBIETHII, M7 3ERBENC IR E T,

o ZNLHNDEGET, AT O5IEPFHNURETHIUT, 7 3FE MU RN A XN £ T

o ZNLUAMEEIR. W OFIBIEEHTRINILRS T, ZROMBEIDH D XA,

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,

TS3AR—=bBEFDOIVT IV 77 RAEBRNCEDPNLHBAT T, 20U ED7 Y X—Ra 7B ED,
KED 2O ED7 Y ZB—2a7 TboTORVWEDIX, TDTIFTAD TFAR—FEREH LARINET,
TIAR= I REGENE, a— FBPERINAZFNC LY EWVERCERIhE T, ZOEICE-> T, 727 25%0%
BIZ7 v X —=Ra7n3bIBREL. KBHIZT X —Ra7% 1 Of L. ArioriciHAIhET, flZIE 7
7 2% Ham O OF#AIF __spam (3. _Ham__spam ICE#E N E 3, ZHUIFHAFoEHI ATV 2D a v
TEAMDPOIFML L TOVE T, BHANTLAIDIEFICE Y (255 XFEMBZ %) Ha, FHEITX > TEARTD
YIDEDPITHONZ20b LNETA, ZIRERT VE—Ra7 DAL HBEZERIIITOhERA,

6.2.2 UF3ZJL

Python Tid, XFHRAA MY T I, FRALEBIEY 77123 K- L TWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 2 VDFHEE. SR oA ST N4 ML B FEVMIREL. EER) oG Ao h@e ot T
Vv eHZAET, BE/NUSRRE (BRR) VT I L0nE EIGELMEICR 2 5E08H D F 5, FEL I
T2 2BRL TSN,

VT IV TEBRRRRT =2 LE T, ZOkdD, ATV VDT AT VT4 T 43 F T2+ 0

94 % 6 & I (expression)
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EIZYEETIEIDHD ERA, AUEZFEOEBDOV 77V HIiL5BE. (FA6DV TIABTarJ LD
UKD DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEHDA
T2 MDD F T,

6.2.3 FIFMAR (parenthesized form)

FfEIE R e ik Y 2 b O—HET, IR TH -2 DTT:

parenth_form == "(" [starred_exzpression] ")"

FFEMTHEHOLNTZRDV X ME, L2 DORNPRHET 25D ET: VAMNNIDRLL e —D2DH < Ao
TWBE, BTN DET: 25 THRWES, ROV A M EHBRL THW2E—0RXBEKOEIZZ D 5,

FEHEDOAIFMDRT &, DR TIAF TS 22 MERLET, X FMIEERERDOT, V750 [ LR
PREAENET (Thbb, ORI MEFCHbNLE L, TASEALA TV 22 MR bH3 L,
RERNIEHHDET),

ZFNVFHFEIM TR EINZ D TIERL, HU<IZEoTEREINE Z 2 ICHER LTI W, fliAIZEn & 71
T, ZOHBAEIBIIEND BETT — AUHMD2H 20 7 b Eld LW (nothing)” 21X 2 512 LTL
58, EPHVFVRDDICKS>TLEY, XL DXL TFIZAPMHBEIN LRI BE-oTLEVE T,

6.2.4 VX b, &5, HEOXT
VRN, HBE, HETHET 272912, Python & ” F£/R (display)” & FHIN 2 FRIRMESCR R L TWT, XD
RS OBDD 5
o« AT FONEZHIRINCHIZES 2
o REREE (comprehension) LWHIND, N— TR L 7 4 L& I DA EDE % V7R ERIR

NERFLOIBEDOH CERIIRDMEY T

comprehension = asstignment_expression comp_for

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

comp_if n= "if" or_test [comp_iter]

NERTLEFFEFTEH—DR, W THRd 1D for Hi. X HIH T 0 LD for Hid 2 W if Hid o
BOET, ZOBE, K4D for Hiv if Hiz, ELOLAENEL Lo TW AR M LTy 7 2ARL, XX b

6.2. 7 kL. RFHER (atom) 95
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DENDOT B v ZI1ZFET 2 Z L ICNARTOEHEICH 2 RN 2T LR, BRI TESIN2a V5750
BHEBICRDE T,

7272l mBEIH B for HiDA 77 7ARERNT, NERLIIHERINITAR X M IR0 R a— 7 TET
ENFT, ZOMEHADBNITT, ROV XA MATRAZINIZLHTDBIMIDZa— A2 " R(3” Zeiddb %
Ao

ROECDH S for HiDA 77 7R, ZNEREEHATHE A3 —7TZDF FiHlixh, BERNZANLTDR
-5 e LTESNET, RICH K for fit. HDHEICDH D for HiDT7 4 VE—FMHEIA 757 7 VAZE
EHATWARa—=FTEFHMETEERA, LWVIDIF, ZASIERDEDA T 7 TAhE LN HIKFEL T
WEHRH LRV HHTT, FIZIERDED TF: [x+y for x in range(10) for y in range(x, x+10)] .

NERGLEOFEICHY RO a > 7 F IR 2 DR MRAET 572912, yield % yield from RIIEEM LR AN T D
Aa—=FTIEEIELIATVET,

Python 3.6 725, async def BAEITIX async for HidS asynchronous iterator OB % T 2 DizfHbiLs
ZeMHDF LR, async def BAEICE TN 2 NTKEH, FLHOAITHIK for Hid %W async for HiTHE
MENTWBZ e, BMD for HiH 2 Wi async for HiZFATVWA I L, ZD I X await REHoTWV3
ZEeBDHBEPHLNEREA, NEKFD async for Hid 2 Wik avait REBFATWVWARIGA. 20Ut IEEHRE
R LN E T, JERANEERZIZ. ZAsBns aL—F VEROETETEIE20d LALEE® A, PEP
530 BBWL TSV,

N—=a v 3.6 TEM: EAMAERGEPEASNE L,

N—Yay 3.8 TEH: yield BLU yield from FEEHMWZANFORa—FTlEIEEL D FE L

6.2.5 UX KRR

VR PRI, ARERIITHDONKDORINT T, RINZZEDORINTHoTHILENEEA:

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

VRAMRRE, FILWIRMNE TV =227 b2 52F3, VAMONAER, KOV XM ERIEZV R FNEXRE (list
comprehension) THESINFET, H VI TRYSNKXDV R I BEZ oM i, ZRHDRERIILEHI S
AANCIHICFHI S AL, ZOIHICY A PNICELCE SN E T, NEREHAGA oMt Fid, NEURGLOFROERT
VR MR ENET,

96 % 6 & I (expression)
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6.2.6 £5&XT

BERTIPAEMNTREIN, F—lE DT 2300 RV e THERBH L XAl ET:

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

FLEFRRIE, FILVI2—RITNVEBEELF T2 V25257, £EOARIE. ROMW LR EIIHNERTLICL-
THEINET, pr<KPhoXoV 25260t 213, 2OERIEISEANBCIMEX N, £EEF 7
VxZ MIMAeoNET, NERILHEZ SN 2k, NERZOBROBEETESIHERINE T,

HEHZ{F THRTEERA. 2OV TINVIIZBOFELRRL 7,

6.2.7 EHEXRT

FEEATE, BEEINTHDON, F—HORT 252 5RITT, RINBZEORITH o THhLFVEEA:

dict_display n= "{" [key_datum list | dict_comprehension] "3}"
key_datum_list = key_datum ("," key_datum)* [","]

key_datum n= expression ":" expression | "*x" or_ezpr
dict_comprehension 1= erpression ":" expression comp_for

FEERRNE, ikt EAX 7227 b 2RLE T,

F—CT—RDORDIMDUOH A KXY THEZ BN Zid, ZOERILE, LAENTHiZh, HEOT Y
FPY—ZERLET, 34DE, ZRENDF—ATT =2 b2, HENTHIET 27— 22REFT25F— LT
Ebhxd, THUTED, F—T7 XDV A TIORTRLF—2EHEHEET 2N TE, ZOF—1TNT S
R FEOMEIZ, RBRICGAONTDDITRD T,

RINTRARYRY % I HEDTUNYYI 2RLET, ZOL ZHHEETIX mapping TRIUIZD FH A,
ZNZND mapping DERIZ, FiRFHFICEMEINET, F—/7 20X LAEFHZEO 7V v 71tk -
THRITEBMEINIEIZ, BrOBMEINZEHCE> T EEEINET,

N—a v 3.5 TEM: HERRDOT Vv 73R PEP 448 TIREXNE L7,

FEENERLE. VR PRESONERE LRI, @ED "for” % Vif” B, avrToIsTk 2
DORDBRBETT, NEKRELVEHT 2 L. HROF— LHOERN, (EoNLIEITH LWHHFICHAShET,

F—DfEE LTHZ2ENCE T 2HfRIZ IREEDMEE HiTITWHELTVET, (—ETWo e, F—13LEH
A[REIR A 7Y = 7 b 22 THBR L7z hashable TIRFIILRD FH A, ) BEE T2 F—[TEHEIEZ TS, HE
PREENZ e BHD FEA; H2F I LT, RRCEINLT—X (Fur747F X ETR BFEXR
ORLANEE 722 D) BfEbNLE T,
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N— 3z 3.8 TEHE: Python 3.8 X DETDN—Y a U TlE, HENTERLICBWT, F— & EDFHIbIEFRZHH
RENTVERATLz, CPython Tld, EHAF— X DECFHEXNTVWE Lz, N—Yar 3.8 22561k PEP
572 TIREINTWS L51T, F—2MEL D RICTHEE N E T,

6.2.8 xxL—4xH

¥ x 2L —X&3 (generator expression) & &, AFEME L o7z 27 PP = 2L —XKFEIETT:

generator_expression = "(" expression comp_for ")"

T p b —RRBHARY 2RV —RF TP 27 M5 E T, TOMUINELRL L IZZF T T2, AFHIIP
BARINTIE72 < . AN TN £ T,

VxAp L —XAOPTHEOLN TV I ZERIE, (BEDOY 2 HA VL —XEFLEIR) 2DV =2 H VL —RA T =7 b
WX LT __nezt__ () XYy FPMENS & EXTiMiABEINET, 2L, HOECDHS for HiDA T F
ITARBEBICFHESNE T, 202D ZITELLLI & BIDENIFOLNLRHATIIRS, Y=2Hr1b—&
AMWERSNERRTHEREONE T, RICK< for i, ROEWCDH D for HIDT 4 VE—FMHFEA 77T
REZBEHMATVER I - TRIHETEZEA, LWVIDIF. ZNLERBEDA 77 7 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 T2 E W,

Vx AL —2RAYOHFE L BIEEHITRVIDIT, yield X% yield from MIIMMIICERS Y =
FL—RTRRELEEATVET,

Y pb—XAM async for HidH b WIE await REZATWVWEIHE, 2 ERBT T RL—42R LIFIZN
9, FEFAMAY = 2L —&2KRE. FEFRIHA 7L =X THAHLVIEFRIHY = 2L =247 = 7 b RIRLET (3
BHER1 7L —4& (Asynchronous Iterator) ZBIRLTL 2 & W),

N—=ar 3.6 TEM: FEFAPY 2L —2ANEAINE L,

N—a ¥y 3.7 TAHE: Python 3.7 XD HEITIE. JERIAS = %L —&Ki& async def a—F 2 TLOEZF
BATLR: 3.7 203 EEOBBTIERY = 1L — &KX R 2 K512k E L%,

N—=Yar 38 TAHE: yield BXU yield from IFMENRZANTDORa—FTIIHILL D F LT
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6.2.9 Yield =

yield_atom n= "(" yield_exzpression ")"

yield_expression 1= "yield" [ezpression_list | "from" ezpression]

The yield expression is used when defining a generator function or an asynchronous generator function and
thus can only be used in the body of a function definition. Using a yield expression in a function’s body
causes that function to be a generator function, and using it in an async def function’s body causes that

coroutine function to be an asynchronous generator function. For example:

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

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

BENTVRRa—FORIWEH D7D, yield RIFEHEMCER SN R a—T O~ L THNEEKLPLY =+
L—RZREEETIORMS 22 FFH IR TVER A,

N—=Yar 3.8 TEH: yield . BWEHNLANFORI—FTHERLLY =241 — AR FHEET D0
HDEEIRI7R D £ Lz,

Vrpal—XBEBIIOVWTET ST THAZIATOVE T, FERMIY = 2 L — X BRI, JERHIY = L — 2%
(asynchronous generator function) B} THHAZ N TV E T,

VAL —REBPMUH IR, Y2 x L —RELTOATL—XERLET, YA L —REZDHEY = *
L—ZBBOETERIELET, P22 —XDX Yy RO I L ETHMBINET, HmIhs e,
BHID yield R F TR L T—R{EIE L, FEFH LIT ezpression_list DEERLET, I ZTF 5 K
k2, v =W VEBOFME, B RA Y XPHHOFMMRA X v 7. Z L THMUED 2 &3 X Tor — ik
PR EINZ I RERLET, HE, D2XL—FDX Yy FRRUCHINTETEHBALEZRK, Y21 —
213 yield K772 DAL L TH o 72h D K S5 ICBIZ R L £ 3, BRD yield XOMEIZFEIT 2 HHT
BRYy FIKIELES, __nezt__ () ZHEA LGS (—HRIC for XPHAALBEE next () &) OREHRIX

None ¥72 0. send() ZHEHLIEEZZFDAY v RITEINEIERICRD 5,

INETHALLEABZDLS, Yo 3x b —XBHEaL—F e TH I BPTVET, ¥z — ZBEBIXMTED
AL, 12 LDy PURA ¥ Mefib, ZOFETE—REIEEINE T, ¥ =2 L —XBEBUE yield L7KET
FATOMBZ HIHTERVZ L DME—DENT T, ZOHIENIEICY = 2L —XDOIFOH LIiABENE T,

yield i try HENTHEHTEET, V=2 —X0 (BRAY Y PBIERITGET 20, IR—YaLrray
12k 2) BTRICHMAZARVWEE, P2 XL —X-ATL—XD close() XY v RBMIN, finally BiNHE
TENFET,

yield from <expr> ZHHL7HAE. GAoNLRIIA T I 7N TRINIRD FHA, ZDAT I TINEAT
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L— ;352 TAERINIEETHREDS 2 XL =KD XY v FOMUHLITANBZEINE T, send() TEX
NHHW2BHEE throw() TEINLD LW IHSMIRED A 7L —KITHYRX Y v FADRIESNE T,
B XY v R WIEGES, send() 1% AttributeError /> TypeError %, throw() &S N7=FI5 % BlEEIC
EH LT,

REDA 7L —2D%TH, 5|ZZ XN/ StopIteration £ ¥ XX ¥ AD value JEIEIZZ D yield RDfEE
7D %9, StopIlteration ZiftZ FTRUCHIRINICE Y FENDD, HTATL—XNY =3 L —XTHII (V
TATL =X Z5MET) BEIRICEY P22 0DEE LT,

N—=Ya ¥y 33 TEE: 374 7L —XIZHIHl 70 —%2L5ET 57201 yield from <expr> AHEME
L7

yield RPRALOHIMOEAARTH 2 & &, FHNIEHETE T,
BE:
PEP 255 - B T RL—4 Python "D = XL —&X ¥ yield XDEAIRE,

PEP 342 - #fisR SN/ xR L =22V —F> o akal—F 2 LTHHATES K51, Y=
L — XDy APl 2453 3184,

PEP 380 - TP I RL—FNDEEEX F 7Y=L —XOEREZMHICT 570D, yield_from XD
HAESR,

PEP 525 - JEEHEAS TR L—42 a )l —F VEBADY £ XL —XDFEIEFRE T DB X 2 PEP 492 OHLIE
B,

JIRL—R-ATL—EAYYEF

TOMTIEY 2R L —RATL—ZDAY Yy FIZOWTHHLET, 2h6iEY = L — X0 ETHIME
HTZ%73,

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

generator.__next__()
VL —XEROET AT 20, RIRIIZ yield ADE[TENL ZA00FHLES, YL —%&
B __next__ O XV v FIZK-o THHEINLK., ZORED yield ADEITHIZ None & FHili &A1 FE
o ZDHERD yield RETHFEITL, V= pr L —RIT—FHFIL L. ezpression_list D% __next _ ()
XYy FORENHELITIZIEL T, Y=L —XBRDEZ yield BFITHK T L72¥E. StopIteration
pst R TN E T,

ZOXYy FZ@EH, BIZE for v—TRHAAALD next O BIRIC X o THEEICHF O S %5,

generator.send (value)

L —XEBOWNEANEE 7 ED, EITEEBLET, 518D value 13ZF DFFRD yield OFER
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WD ET, send) XYy FIIRIIY = 2L —RDERLIEEZIRL, ¥z 2L —XBRDEZEKT 5
T T T 5L Stoplteration ZiEM L E T, send() DIFUHEINTI 2 AL —X DR T 2 L &
. HZ32ITE S yield HBEEL LR WD T, None #5518 L THUH S RIFIUIZD £E A,

generator.throw(value)

generator.throw(type[, value[, tmceback] ])
Raises an exception at the point where the generator was paused, and returns the next value yielded
by the generator function. If the generator exits without yielding another value, a StopIteration
exception is raised. If the generator function does not catch the passed-in exception, or raises a

different exception, then that exception propagates to the caller.

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

used.

For backwards compatability, however, the second signature is supported, following a convention from
older versions of Python. The type argument should be an exception class, and value should be an
exception instance. If the walue is not provided, the type constructor is called to get an instance.
If traceback is provided, it is set on the exception, otherwise any existing __traceback__ attribute

stored in walue may be cleared.

generator.close()
Yzt L — REBHB—IHELIL U2 T GeneratorExit ZFAEXHE T, 2L T, Yo xL—XEED
R TS50, Biczm—XSInTwae, (BN S kD5 72 7:912) GeneratorExit 23ikH!
ENGE. close BFFOHLITARD £, V= 2L —X2MEZAKLT 2% E RuntimeError 2354 L ¥
To close() BT 2 AL —XPPINRER K TICI DB T LTWR5RIEMMS LEEA,

fERA

T oy @Y =32 —2 Y = 2 L —XBBOIRS # V2 EFFRICHMN L £ 3

>>> 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 'next()' is called for the first time.
1

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

>>> 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 OfEAAIX, "What’s New in Python.” ® pep-380 2L TL 72X\,

JERIHEAY = L — X 8% (asynchronous generator function)

async def B L TERSINIBEEPL A Y v FIC yield Rd3H 2 &, 20T EEEH XL —4% B
LTERINET,

FEFREAY = 32 L —ZBIB U Eh b e, EREIY 2 AL =2 A TP 27 b EFHEN 2 IEFIAA 7L — X 20K &
NEF, ZLT, 204727 PEIY 2 2L —ZBROETERIELE T, @E, R 211 -2 470
7 ME. an—F VEBND async for XTHDN, THEI =X —XFTT =7 D for XTHDNSHE
FICELIL £,

RIS 2 XL —=ZDX Yy FO 1 DZRUEHT & awaitable 7 72 =27 R EN, TDAT I =7 FHH)
BB oT ZWZETHHBRENE T, 20 ZWXETEIRYIO yield XETEA, 22 THIFH X,
ezpression_list DMEZREP DAL —F VITRLE T, Y=L —& BT, Flreid, BRfEOr— L%
B, i A &, WHERHER X v 27, B XOCHSMLEOREZ Y, X Tor— LR R721 % T &
EEKRLET, A 2 AL =X DX Yy FROROA TV =7 bIIRENT-Z 2 THEITHPHEBEINS 2. B
3H7=0d yield RKPHEZZMEFCHLTH 200 K5 WCUHZED THEET, HHEOD yield KOEIX, E
ITEEBEALEXY Yy FiIckoTEZD TS, anext_ () Zfio7=5813. 58RI None 122D FF, 5 TlX

7L, asend ) DEMSNLGER, HRIZZDXAY v NITHESNIAEIZED $75,

FEFPIY = 2 L — XBETIE. try BEENDEEDBZFIT yield RPFEHATEE T, 2L, FEAMY = 2L —%
B, (BRI IPERIGET E0, ARN—Yalrya ick?) KT L D ANCEBAI AR VEE, try 1§
WA yield RUFEME 2D, EITRFEBE o7z finally SIPFEITINET, ZOFr—A T, FEFAPY = 21—
ZPEEIL TV BANRY PL—=TFRR T Y2 —FD8BKE. AP 2 2L —&ZD aclose() XY v FEIFUMH
L. BODal—FoF 7227 PEEITL. 2T X o TEITHHZ o7 finally §iEITTE S L 51CL
N

To take care of finalization, an event loop should define a finalizer function which takes an asynchronous
generator-iterator and presumably calls aclose () and executes the coroutine. This finalizer may be regis-
tered 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.
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yield from <expr> RiZ, JEAMIY = 2L —XBIRTHONZ EHEL T -1 D £7,

R TR L — R AT L—RXY W

ZO/MHITIE, V2 Ax L —REBOETHIENHEDLNZIEFAY 2 AL — XA T L —FD XY v FIZOWTHH
L%,

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 FiGlH, for V=& > THEBRIFHEINE 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.

coroutine agen.aclose()

Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator
function at the point where it was paused. If the asynchronous generator function then exits gracefully,
is already closed, or raises GeneratorExit (by not catching the exception), then the returned awaitable
will raise a StopIteration exception. Any further awaitables returned by subsequent calls to the
asynchronous generator will raise a StopAsyncIteration exception. If the asynchronous generator

yields a value, a RuntimeError is raised by the awaitable. If the asynchronous generator raises any

6.2.
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other exception, it is propagated to the caller of the awaitable. If the asynchronous generator has
already exited due to an exception or normal exit, then further calls to aclose() will return an

awaitable that does nothing.

6.3 7513V

T4V BHRCBVWTREGOMNMEEERLE T, SR TDO X512k 9

primary = atom | attributeref | subscription | slicing | call

6.3.1 EiSR

BHSBRIZ. 54 VDBACEYF FeLhizERZdDTT:

attributeref := primary tdentifier

T4 <V OFHiiE. BEHESREYSR-1I328OAF 727 FTRIFNUIRSLT, ZHUIFEAEDA TV
ZEDBYTEEDET, ZLTIDOF 7Y =7 MI, AHIDPIEE LM TFHATH % X5 REHEEAERL 2T
BhERA, ZOHEBIX __getattr _ () XV Y REF—N=F3 4 FFTEIETHREARAXTEET, ZDFE
2B SRR, FISt AttributeError DEMENE T, 25 TRIINUIR, AREhE AT 27 bRy
. BEEZER LA 7Y 227 MCEDIRED 5, RCEBMESRZEREEHE T 2 &, BWICERENA T
Dz "B OENBI DY FET,

6.3.2 ARFREC (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 "[" expression_list "1"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription
through defining one or both of __getitem__ () and __class_getitem _ (). When the primary is sub-

scripted, the evaluated result of the expression list will be passed to one of these methods. For more details on
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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.
For built-in objects, there are two types of objects that support subscription via __getitem__ ():

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value is
one of the keys of the mapping, and the subscription selects the value in the mapping that corresponds

to that key. An example of a builtin mapping class is the dict class.

2. Sequences. If the primary is a sequence, the expression list must evaluate to an int or a slice (as
discussed in the following section). Examples of builtin sequence classes include the str, list and

tuple classes.

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.

A string is a special kind of sequence whose items are characters. A character is not a separate data type

but a string of exactly one character.

6.3.3 X 51 AKEC (slicing)

ATAARLIES =T Y RAA T 27 b (LFF RINVEZEVRAL) KBI2H2HEHOERELHERL 75,
A7 A ARLERE LTHWED, AR del XOMRE LTHWAEDTEET, X574 ARTLOWUILLTD
X2k Ed:

slicing n= 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= exrpression

upper_bound n= exrpression

stride n= exrpression

LFROERNBHESGEIEDVEVRE ZAHDFET: RUXRMIRZZ23DIE, RIS RVRMIHRZ B
B, BFRILWIRATAARTLE LTHBRINIZLVWS 28 TT, (RIA4 AV RAMDEYIRAT A ARG E R
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WIHE). T O OEHLIZES, A7 AR LTOMRE D IHFTRIL L L TOMMBELE N2
EORWERTHILT. DVEVSZIDRVTVE T,

AT A ARGUTHT T 2 ERMTE LRDO XS ET, 774 <V OEFHERSRIE. AT X512 T
AFTARAVAMDPOERENTF—ICXoT (AEDRFRILLFEL __getitem _ () XAV v F&EffoT) 47T
I 2RGETERITNERD FRA ATFTARAVZAMI—2OBEDHVREENRTVBEE, F—I3/8RAT4 R
BRPEEW L2006 52 TR D £3; ZALBOSE, B—DR 5 A RERAKRELELIL-d 0N
F—IZDET, HORTHZ R T4 RERIZ, 2oL EINE T, BURATARIE AFTARF TV =
7+ (BERDIEE SR) ITEX ., 2D start, stop BX U step BIEIZ. 2B E L TIHEA, L5
W, BXUL QI (stride) 127 D £5, AR WISFTIE None TEEHZ SNET,

6.3.4 IEUH L (call)

MECH LI, M LATREL 72 = 7 b (B ZIX function) % arguments DFRFNE & BITFFCH L F3, RINE
EDORINTHoTHNPFEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

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

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

BEBEOMEIERF — 7 — FBOBICH < EDTTIILEVEL A, BXOBERMIFICHEL MIFT I I
HHEFA,

774 =Y OFHIEIFF R LATREA 72 = 7 P TR D £¥ A, (2 —VERB. HAALEE fHAA
AETT27 DXV v B ZF5RAFXTI 27 b, ZF7AL VARV ADAY v K, BEY __call__ () XV
FERORTOF 7Y =7 bR LAJRETT ), 5B ET, B L 2HA 2 NcEHEi S E T, K515
(formal parameter) VA b DI OWTIE BHER 2R LTSV,

F—U— FEIBDFET 256, UFD X 51U TRINIALESIE (positional argument) ICZE#INE T, %
T EDO Ao TRV RR Y PRGN L TERINE T, N BHOMES DD 255, (EL I BIZEED
N z2my PCEEINET, K2, FF—V— R 5o T, #AlTE#->oTHET2 20y FERELET
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FNFLRVIDOWEIBEER LS, BFORAay P 2ffids, LWVWokBEETT), Ay PR TIINTH
¥ o TW/z2 5 TypeError IS RE TN E T, 2SI DEGAE. 5lBIELZ Ray MEHTVEE T, (A
None TH-oThH, ZOXTRuy M RHEDHFT), 2TOFIHPUHI NS, FEEDLNATHRVWAR Y b
B ENEFUTHIGT 2BBERFOT 7 2 L METHD £ 3, (77 10 MK, BB EREI L 2I—ER
JEHEINE T, o T, VAMPHEO XS BREEARLA 7Y 27 AT 7 4L MaL LTEbI S &, MIE
TRy MCHIREEELRVRD, 204 7Y 27 PRETOMNMOCHL2GHAEINET; 20X 5 2IRM
FHEERITENETT, ) 7740 MEPREZINTOWARY, HOED LN TVWRVWAT Y FHBE - TWBHE
TypeError fIADEHENE T, 25 TRWEE, HOMDONZA0 Yy t 257225V X MHIFTH L DG
LCfEbhgd,

CPython implementation detail: E¥ETIX, HETZHFLROVMES Bz Z TS H0A ARt 3
PHLNFEEA, FIOVoRFHARF a2 Xy MEDZDIZ AT LR T Wiz LT, ERKEE[T5h
TVRVWDTHF—T — FTREMEINERA, CPython TiE, C SFETREXNT-ERD, LHizH-RVAE
518 % 8= A F 5 7-0IT PyArg_ParseTuple() AL £,

Rl RT Yy FOED 2 DMEBT DD 256, WX xidentifier Z o THE S NG D RV E
D. TypeError IS EH I E T N5 1HL *identifier 23D BHE. Z DIRGIEIIRD 2B L 1 EDIA - 72 &
T (B L& ROBMEGEDBRWIGBEIEEO X TV) BRI £75,

F— 7 — FEDOWTNDMRG BAHITHIO LR WIEE, #5 #xidentifier Z2{H o THRE S N 7ARG 1A 720
FRD. TypeError fISf25EH XN E T; K5I *+identifier DD LA, TORGIBIFIRSHF—v — F5IH
Bhote (F—U— FEE—r L. 3IMIHEE*F— 1T B 0Y L) SEEZIIMD 5. KAk F—v— Fi|
BN G EIIE, D (Fiiels) BEE 2RI $9,

RIS N L IC *xexpression & W HMXDBIN 255X, expression DFHlifERIE 17 F 7L THRIFIUIR
DERA TDAT 7 7NDOERZ, BMOMESIHTH 200 X5 1lbivgd, £(x1, x2, *y, x3, x4) &
WO PR LICBWT, y OFMEfERIS — 7 > R yl, ..., yM 72> 725581%. ZOMCH LIZ M+4 HofEs5]
ozl 22, yl, ..., yM, 28, 24 TOMTHLEFETCIZRD F3,

Z Ot LTI, *expression XX —T — F5[D BB 12K dH D FEITN. F—V— 518 (1
HOD xxexpression 5/l - TZ2ZM) k0 G KH2db0 LTUHINET, o T, 2D XD REMEICK
DES:

>>> def f(a, b):
print(a, b)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f() got multiple values for keyword argument 'a'
>>> (1, *(2,))
12
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F—7U— F5|HL *expression X ZF UMIH LTI 2L 3HEDRVDT, EREIZ LD LSRR
LT 2 ZiEd D £HA

RIS CNH LT *xexpression M bN7235E . expression OFHfifERIE Y v EY Y TRIFERD %
BA, TONEIZEMDF—v— 5l LTHRONET, F—V— D (IRNZXF—7—-F5lE LT, 3
Wit 7 > o8y 7 oHnz) BRCHEIES 52358, TypeError IR S E T,

xidentifier *® **identifier Wi B f# o 725 18X, MES AT Yy bRF—TU—F5[HKICTZILHT
2EHEA

N—=Pa ¥ 3.5 TEH: BEECH LIZTEORD * 728y 78 *x 7Y%y 7 E2ZFWD ., M@z 8idA 75
TNT Yo%y 7 (x) DERAICET. F—U— REIEIIFET V8w 7 (%) OBRAIICEITZ X5 E L, &
Wi PEP 448 TREShF L7,

MO L 21T &, IS ZRH LBRWIRD . HiZMo2DEZIEL £9, None ZIRTHEDDHD 5, KHHED
EOXSICHEBENRS NI MU LAJGEA 7Y =7 FOIBRIC L o TR D 5,

HILRE Tl

IA—HEREHR: BEoa— 7oy 2158 X SR, FTEIhEd, a—-Fr7rey 23 $3R51%z
FEIRUSHEE (bind) LET; SOFEICOVWTIE BHEES TaldLTWE T, a— 71y 7T return
XHBEITSN BB, BBIFOH LORD fE (return value) 2SRE SN E T,

HAAABERELIEIAVYE: BREBA VXV RCEKFELET,; HARAABEBERAY v FOFHMIZ
built-in-funcs 2SR L TL X W,

DSRAATSTUO, ZOZ5ZADHLWA VAR APNRINET,

DSAAVARAVARXY R WET 21—V EBEOBEBDPINOHINE T, 2O X, FFUHLKDOFEY R
FED—D2RWEIEY X FTRECHEINET: 4/ VAKX VA5 Y R bOJeEIENENE T,

IVIRAAVRABVR: 77 AT __call__ () XYy FPERSNTWARTIUILRD TEA;
PO ENZGEEFRCHRE D6 LET,

call__() XV v

6.4 Await T

awaitable X 7Y = 7 N TD coroutine F4T7% —FHFIE L £F 5 coroutine function NTODAFHTE X3,

awvait_expr = "await" primary

N—a v 3.5 Tl
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6.5 XFFEEH (power operator)

NERERZ, AANCH 2 BIHEE 7 LD O EEIIEM e 2D £5, —J7. GRS 2 BIHERE 7 X D 1355
WIS BSEIEAIC R > TV E T, XU RO X512 D £

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

foT. NERWELT L WINHSL T & 75 2 BEFIAHUFIICIbA T W VA, BELTIZA D & A & FHl S
NET (ZOBERBELT OFIIFF 2 8E L EH A, DFD -102 13 -1 125D $F),

NERERFORKIZ. Z2D5 B THFOHE N2 HAAABK pow() LR UT, EilzE58RLTH5A %
I BES RIS @0 RIc AR, KiRIEZORTY,

BHOWEET T, B IEDPETRWRD, BRIIEE T RCAEICZ D 3, F 5180805 E, 2T
DB BNTIFE NS AN E X A, FEVNIUERINR I N E T, B2 10%x2 1% 100 ZIR L F 303, 10%%-2 X
0.01 ZRL 7,

0.0 xEDETNRERT S L ZeroDivisionError ZAM L X3, BOEZ/NITRERLLHERIIEZRK
(complex number) 1272 D £3, (LLATDON— 3 > Tlid ValueError ZEH L TWE L)

This operation can be customized using the special __pow_ _ () method.

6.6 HIBHATRE L E Y FEAIEHE (unary arithmetic and bitwise opera-

tion)

ETOHEAMER e vy MRAERIE, FCELEZR > TOET:

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

BIHEE T ~ (KiR) X, BEEEE vy M HAIKER (bitwise invert) L72d D% 52X FF, x DL v M H KR
L -(x+1D) LLTERINTOVET, ZOBEATIIEES _invert__ O FHRAYV v FEF—N—54 FT 3
HARLT T 27 MTOABHINE T,

EREo=2i3wFhd, 5IBDELVWRETRWESICIE TypeError BIAAEH XN E T,

6.5. NETFEHE (power operator) 109
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6.7 —IEHEMEH (binary arithmetic operation)

TIHGMTEEE, HEARELIRC R L TR, EEFOWTLE, FEQIFBERICHEH I N2 DT
FEREL TSIV, REFE (power) HAFZRRE, HEFIIEIZ20L~L, T405EEN (multiplicatie) {8
HF LA (additie) HEFL2H D FHA:

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

a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

* (FH: multiplication) BRI, FBALOMEEZG X EF, 518U, WH e SBUIETH 220, R 7088 T
TS = Y APDEL GRTRIFNZRD R A, HIFEDOHE, BEIEO BRI N BRRRE SN LT,
BEDGA. =7 Y ADBEDBRLRENTONE T, BOBELEEALCT ., DX -7 Y A2 H5X %7,

This operation can be customized using the special __mul__ () and __rmul__ () methods.
@ (at) HETIXTFIOFRFEICH LEFA XN E 3T, Python DFAAARNIZ DHEET2FEEL TVEF A,
N—¥ a ¥ 3.5 TEM.

/ (BRE: division) BX T // (V)D& THRE: floor division) 1. 5I¥FELOME 5 2 £ 3, #E5 ¥ 3HED
BNCEHR I NE T, BHOREMFIIFZE/NUITR D 3205, BEOVI D I CTREMBRIIERICRD £3; 20
B FERIFBEEN 2 BRENC oor B 2R L2 b DI b £9, ¥ic XK 3FRE %175 & ZeroDivisionError
st 2R L %3,

This operation can be customized using the special __truediv__ () and __ floordiv__ () methods.

% (Bl modulo) AL, FH—5HEHE g TRELL L ZOFIRICRD £3, FEL BT ETHmoIIcE
a3, H58E»RE 0 DEEICIE ZeroDivisionError HIAAEH I NE T, FIEMEZZFE/NUS TS &
o BIZIE 3.14%0.7 1% 0.34 1T D FF (3.14 1% 4%0.7 + 0.34 225 TT), FIREETIIFICHE 58
FUAE (Fi3En) oRICR D £7; FIREREOBROMMEIZ., #ITE 5o EL D /& <RD
5, !

IO B CREEE CFREEIE, HEKX: x == &//y)xy + &hy) OBRICH D 9, UIDIECRESCERIEIE
7oy MAAHBIE divmod O divmod(x, y) == (x//y, xhy) L dBBLTVE T, 2,

*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 & 1e100 ¥R UAFBICZR 21332 DIT, FHEMRIT -1e-100 + 1100 72D ¥3, TAUIBHEFINCIIEE
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 @ﬂiﬁﬁ?&%’éi&fﬁkék%m&m}: im@mbu x//y s (x -xhy)//y & D %) 1 tﬁjt% f;éT lﬁ?ﬁ@ DET, ZD L%

Al
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% HEFIX, BUEIN T 2 RIREREZITS DITMA T, XFF (string) A 7Y =7 Mgt —"—p—-F &, |H
RoOXFHOERXME (Wbw 2 Hil) Z21TVWET, XFHOERXMLOMIE Python 74 77V V 77 1L VR
old-string-formatting fizZM L T 72X W,

The modulo operation can be customized using the special __mod__ () method.

IO FECRRAEHE . BREE . BX O divmod O BRI, RIS L TIERIN TV EE A, HIZE
57513, D DIT abs O Zflio TIHFEVMIRICZEB L TR E W,

+ (INE) HEN, IR LoMELE R $3, 50T & S BER D, BT SR LR S — 5 ¥ R TRIFAUIZ
DEE A, HIEODHE, BiEEHEORIZ X, RSN E T, BREDEHE. > — 7 Y RIFHEE (concatenate)
ShET,

This operation can be customized using the special __add__ () and __radd__ () methods.
- (RE) HEE, SIBETHERToEZR L E T, BEL BT E TH@EoRIcEBanE T,

This operation can be customized using the special __sub__ () method.

6.8 > 7 LEE (shifting operation)

7 MERER, BMEE XD S EWELIEM 2R o TuE

shift_expr = a_exzpr | shift_expr ("<<" | ">>") a_ezpr

IR EKESIEICE D 3, FIEIIEOTRNCE I E T, O VEEEFE5IBE. F5IB TSI 6N
28y P, EEREAECEY YT FLET,

This operation can be customized using the special __lshift__ () and __rshift__ () methods.

nEy bOETT ME pow(2,n) IKEXZREY LTERINET, n By FOET 7 Mid pow(2,n) ITXZEHE
CLTEEINE T,

6.9 Ev FEAMCEEOZIEEHE (binary bitwise operation)

UTRD=20Vy FHEAMNEHEICIZ., ZRZNELZBRIEMLABH D 3

and_expr = shift_exzpr | and_exzpr "&" shift_exzpr
XOr_expr = and_expr | zor_expr """ and_expr
or_expr n= zor_expr | or_expr "|" zor_ezpr

6.8. 7 MEHE (shifting operation) 111
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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

Sah Lo T, Python iICH1) 2 HEERE FIIF CEEIEMZ S - T D, 2 TORMERE . > 7 MEREF,
vy MEAEET I D BELRoTVET, £/ a < b < ¢ WEATEEHINCHW STV S O & R CHERICK
b C BrnbEVWET:

comparison n= or_ezxpr (comp_ope'r'ato'r* o'r‘_e:z:p'r)*
comp operator o ngn I nsn | [[p—] | ny=n | ng=n | nyp=n
| "iS" [Ilnotll] | ["not"] "in"

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 THEBETEI N TEET, flRldx <y <=zldx<yand y <=z EFEMAEDET, &
ELZoHA, MiETE y BRE—ERIFHMMEIN2 AR ET (EE6D5ETH. x < y OMAIIRL L 2
DEEFF o 72K FHES N FEEA )

FBRINCE, a, b, ¢, ..., y, 2 T opl, op2, ..., opN DLHEHEEFTHE5E. a opl b op2 ¢ ... y opN z
!¥a opl b and b op2 ¢ and ... y opN z LFHHICRD 5, /L., HIETEERIZ L TH—E LI
X E¥ A,

a opl b op2 ¢ EEFEVLREE. a Db ¢ FTOHPNIIH I 0L I DT AP ZIETOTERVWI IIFERELTK
IV, Bl x <y >zl (EAVWERFZATEDD FEAD) BRICELWVWIHETT,

6.10.1 fEDLEE

HET <, > == > <= BIF 1=32200F 727 +OEEKELET, A7V x7 bR LA ZFOQLE
X A

AT U b B BLUE OFETIE, A7V 27 M (B id KA T) HEHFOZ L 2RRNTVET, 47
Y =7 b Offilk Python TIZRRHMRM AR TT: HlRE A7V =227 bVOMEIZT 72 AT 3 IEMBHEESD D
THA, T TOERTOTFT—REUI LM NI R EDREDHTIET, A7V 27 FDIEEHET 2 0E 1D
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HDEVA. HEHETIZ, 70227 FOECIIAPICOVWTOREDHERZEE L TVWET, ZOHIKRDHEE
ICE-> T, MEENCA T2 POEEERL TWEEEZIDZ LD TEET,

ETORZ (BEH#NDH 5 VIR object DV T 7 TR oTWEDT, 7 7 4L b DHEEDIR 2 Fu
% object MOMKLTWVWET, BEAWNBHRAEZTA X THHXNTWS X1, B%Ef-T rich comparison
methods TH2% __1t__ () REDRXY v F2HEET LT, HBROR OBV E I A XA XTEET,

FHLLE (== BXK 1=) OF 7 4L FORZENIE, ATV 27 bOEMHIRESVNTOVET, o T, A—D
4 VAR ZADFEMILEEDFERIIFLVERD, A—THRVA YRR ZAOFEMILEDOERIIFL L RVERD
3, 774N IDIRBFNEZZDISICLADIR, 2TOAT I =7 M2 RKHW (reflexive 2F D x is y &
Hidx == y) BHBDWRX Lo bTT,

77 A4V kDR (<, >, <=, >=) i3RI A, WKL XS5 2 T% & TypeError 25X NE T, 20D
REENE T 7 40 b DIRZ N LB, S F U X 5 BAEELRRITITWE06TT,

Fl—ThW\WA VAR Y ZTEICEMTRVE T 2EMLE DT 7 3L b DIRZFENIE, BBAREL T2 70
7 b DERMEICHE D W EMPEDFEHAMN R ER C IEHRINCEZIZTL x5, ZD X5 BETIXLBOHIR 2 v
BHARTA X THZRERETET, ERIC/ L XADHAAATITZANITORTVWE T,

KDY R PTid, REEDMAAAHD B OIRS FENZMH L TWET,

e WL ODDHAAALDEMER (typesnumeric) L 1EHEF 4 75V OB fractions.Fraction B kU
decimal.Decimal (&, T H DM OHEIFH TEZ 2L IR TE E I, HBABTIIIERF LD
A= FINTOVRVEWSHIESH D £3, b 2HOFIROEHHNTIEZ, FHED T M UICBEEIC (7
A3Y XLNT) IELWHESITTOh E T,

JFBMETH % float('NaN') & decimal.Decimal('NaN') FHRiAITF, B IFE L DIEREDIEF L
BB TY, BBICK TG LT, FEUEIZE B S L FMiTidR VI ez 3, flZE x =
float('NaN') 251X, 3 < x,x < 3,x == x I THAT. x '= x XETT, ZORSHEWZE IEEE 754
o 72dbDTT,

o None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should

always be done with is or is not, never the equality operators.

o NAFVU—4r YR (bytes ¥£721d bytearray D4 Y AKX Y R) IF, IO HDOROHFTELZ 2T L
BMTEET, HWRIFEZROBE LTOEZ - &ERNEF TITbh g 3,

o SLFH| (str DA YRRV R) OLEBIE, SLFD Unicode Da— KEA ¥ O e L TOME (FlAAAREE
ord() MR H) o FEXIEFCiTbhEs,

*3 Unicode #H#¥TWk. A—RKARA > b (code point) (Fl 13, U+0041) ¥ #HRXF (abstract character) (il 213, "LATIN
CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMMRELFIE 1 2D a— FRA ¥ M EM> TREINETH, E
BOa—FRA Y OH > THORBTEIMRELTFDH LS ETADD 3, FIRIX. #WHRXF "LATIN CAPITAL LETTER C
WITH CEDILLA” (33— R U4+00C7 25 % BMEHNF (precomposed character) 1 D723 THRHFTEET L, a— ML
& U+0043 (LATIN CAPITAL LETTER C) iZ® % BENXZF (base character) D#% 512, a— FiiE U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 235t LTHRHTE LT,

XFHN O EBIRIEE Unicode ® 3 — KRS ¥ FOLRAVTITOAET, ZHEIAMICE > TEREBNTEZVAS LU EEA H
Z1X. "\u00C7" == "\u0043\u0327" |, ¥ DT [A] 1 iR ATIN

HIZR ¥
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XFEHNE AL F Y =5 v RFEBIIEBTEEE A,

o ¥—/ VR (tuple, list, or range DA Y A XV R) OLL#E, FURY S LTLHTZA T, range JJH
Pz Y R —F LTWEEA, BEME S LOFMLEBOFRIZFMTLVE 2D, BB S5 Lo
I LE#i 1 TypeError 35 L ¥ 35,

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.
HARABD AL 7> a2 ) LOFERLBIERO X5 CEEL £

— LR OERPEMiE 725 200aL 7y ayid RALE, FURE, WS 2EELY S LOHEKOER
HEEECTRTAUIR D A (BRI [1,2] == (1,2) 3D FEUCTRVDOTHTT),

— HFEBEEZSR—-—FLTW3aL 7Y a YOIEFIE. BYOFEMTRVEZDIEFEFTCICRDET
Bz, [1,2,x] <= [1,2,y] Ex <=y LRAUCMHEICRD $F), ST 2 ERZMNEELZVEA,
HWhoavryayor»EoEFezd £3 (Bl [1,2] < [1,2,3] BETY),

e XY BV (dict DA YRRV R) DLEOFERBEME 722 DI, FU (key, value) ZFRioTnd & &
MOZDOL ZICWD £9, F— LHOFMLLECIE R @R S %5,

JEFFELEL (<, >, <=, >=) & TypeError %##EH L 3,
o 5 (set ¥7213 frozenset DA YA XV R) OLBIE. TS DMOFHTRL ML ITA X T,

AWE, FREEDL2VIELMNEALE I 2R TAEFILEPERINTVET, ZOMRFRIZ2IE
FEERLIEA BIZIX {1,2} & {2,3} W0 200K EHRADD 5 —HOEIEATH 72 BN
HEATHDHDERA), Mo T, BERRIEFHIKFET 2K 0518 LTHEYITIED D A (BRI
min(), max(), sorted() XEED VR M2 AN LTHEZ S ERERBMEREZDET),

B TR, ZOEZD SRR XN E T,

o MDMHAABLRDIZE A LTI A Y v FORREINTEST, 774 b DLUBOIRS BN ZHEAL
£7,

HBORZFNE I AR A4 AL Te2—PERT 7 RE, AIRER HRO—EMEOHANCHE > BENDH D 5
o FHHEIEKMITRIFUIRD FHA, 2D, FA—DA 7Y =7 MEFELLRITIRD FHA:
xis y#Zoldx ==y
o HEIINMITRIIUIZRD $EA. 2% D, UFOROFREFA L TRIFIUIRD FHA:

X::yty::x

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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xl=ytyl=x
x<yly>x
X<=yly>x
o BRI TR IR D FEA, UTO (EHEITRY) B3 Z DTS
x>yandy > zhE5Ex >z
x<yand y <= z%56Fx < z
o HBOMIIEMEOBTETRINERD ERA, 2F D, UTOROHERIIFE L TRIFIIRD - A:
=y ¥&mnot x !=y
x < y ¥ not x >= y (RIEFDHE)
x >y & not x <= y (RIEFDHA)

BEO2AFEIEFAL 72 a Y TREDET (L RAEY -7 Y RZBETUIED 325, HE
Ty EYITIYTIEED $¥A), total_ordering() 7aAL —XHBML T LI W,

o hash() DOFRIIFEMEE —HLTW2RBENDH Y FF, FMiRA 7227 b5 LIERFAL Y & 2 HZH
O, Ny Y afHEPFETELRVDDE INLZRBEND D T,

Python 13 Z o —BEERAIZHRHIL A, FHE. IFBIED Z ORANIEDZWElE 72D %5,

6.10.2 FAEREERRE

HET in BE not in BFIEBBRERANRE T, x in s OFHfilE, = 2% s DBERTHIUL True 22D, Z5
“Gt,cb‘mi‘ False 7D %9, x not in s i x in s DHELEL T, TRTOMARALDSY —F > 2L

BRICMAT, #ED in 2HENGAONLF 2R o TV ZHNZHEFL LTHR-FLTVET,
VRN, BTN, BE, HWEEA. §FE, collections.deque D k5% a > 7 FEIZBWT, K x in y I any(x
is e or x == e for e in y) XTI,

XFHNRNA PHIFENZOWTIE, x in y & 2 2% y OEAXFINTHZ L &, HDOZDL ZWRD True 1T D
¥9, 2 y.find(x) '= -1 LFHTT, EXFHNE. MDEROXFHNDERD XTI & AREINET, Eo
T " in "abc" X True ZIRT I &IZiR D XT,

__contains__ () XY v FERELZLI-VEFKS 7 XA Tld. y.__contains__(x) DRDEIFEL LR IHEIC
x in y DR DfEIZ True ¥72 D, Z5 TRWHAIX False 2D £3,

__contains__ () ZEFZELTVRWVD __iter _ ) WERLTVERLI—FERI I ATIE. x in y & x is z
or x == z WHEE KRB EIBRDHZE z 2y NITb7 2 RIETERINZGE. True ERDET, dL. KED
NI FAETIUR, in BN ERESIEIZLIICAZET,
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RBEANCIE. HRXOREBE 0 b aroFEiTezilssd. L __getitem () ZERLTVS K BRI—VER
25 AT x in y i x is y[i] or x == y[i] ¥ 75k 5 BIFADEEA ¥ 77 2 i BHEEL. 2R D/
SV A 77 A3 IndexError ZXH LAV &, HDOZDE ZIZHNED True 4D X3, B 52D
BISADEH X NGBS, FIANE in ORI NTZ2D X 5ITR D ET),

AT not in X in OEMEZKIZLHE LTERSINTVET,
6.10.3 FE—1%DLEER
HET is BELY is not &, A7V =7 FOR—HIZNTE2T7AM2TVWET: x is y & z & y BRI AT

VI bEETLE, POZOLERRVEIREDET, ATV 27 POFEMER id) BAEFE-oTHEXINE
Fo x is not y & is DEMHERKIEL b DI 3,

6.11 7'—JL7®E (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" mot_test
not_test = comparison | "not" mot_test

T VERDO a7 X e, ADHIE 7 v -0 THEbLRSBRICIE. ROMEIZMRTE L EIRENET: False |
None . INTORNIHET 2HYED 0. ZZDFH, ZEDar T+ (XFH, 2T, VAL, §EE £E, Bk
BRE)e ZTHLHNDBERAELZLBRENET, 2—PERDA T 27 NI __bool__ O AV v F25Z25Z
¢ T, BfEEHIRAR< A X TEET,

HEET not 1%, 5IBHIETH 25E121E True . ZRLA D EICIE False IS D £9,

A xand yid, £3 z ZFHMAELET; 2 DMARS v DEZRLET; 2L OBEICIE. y OEZFML. £
DFERERLET,

Xxor yld £3 2 2fHMliLET; 2 ELS ¢ DEZERLET; ZALBOEEICIX, vy OEZFHEL. £D
FRZIELET,

BB, and b or b, RF{H% True X False ICHIRE T, RBICFME L 72518 ZR L E5, I DHEREBMERR
LELDHDET, BlRIE s BXXFHNIT, BXFINRLT 740 bOEICE ZHZ 0w %, R s or 'foo' IFH
ARTEZEZE T, not WIBTHUNERIERT 2 DT, 5IBOBICEFRLR S 77—V EZR L £3 (Hl213, not
"foo' IX "' TII#< False IR D ETF),

 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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6.12 KAR

assignment_expression = [identifier ":="] exzpression

An assignment expression (sometimes also called a "named expression” or "walrus”) assigns an ezpression

to an identifier, while also returning the value of the ezpression.

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)

N—=ay 3.8 T AL TEIDFHFLCIE PEP 572 25 L T &,

6.13 %30 (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

R (LIELE ? ZIHEE T LRI E ) 13 s B MRV Python DE T,

x if C else y L WHRIIHRMANT ¢ TR EM C ZFHHEiL 3, C 23 true DHE = 253l S AUED R S H
9, ZhDANDEE T y pFHliE LRSI E T,

SMEBEICE LTI DELLIE PEP 308 28 L TL &,

6.14 5 L4 (lambda)

lambda_expr = "lambda" [parameter_list] ":" expression

FLEKX (FLXxBRXedMINFT) ZELEBEZERT 2012w Ed, X lanbda parameters:
expression FHMA T2 7 VITEDF T, TOEXLFTO 27 PEIMUTRERINTOIHEBA TV =

6.12. KA 117
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27 FRRRICENEL £ 9

def <lambda>(parameters):

return expression

SIBO—EOR T BEHESE 2B LTIV, FAX8RTHERINLEERIIIR 7 /) F—2a 282t
DTERVAEICERLTLEX W,

6.15 XOU X +

expression_list n= exzpression ("," expresstion)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression = ezpression | (starred_item ",")* [starred_item]
starred_item = asstgnment_ezpression | "x" or_expr

YR PRRPFHFERRDO =TI > TR HDERE, Py —2oDhrv2E0RDY A IR Lick
DET, ZTLOEXIE, VAMIHAROBICELL LD EF, RIFErSLAENTHEINE T,

FTRARVAZ x 1 ATSTINDOTNYY 2BERLET, COWHEETZ AT7F7IL THRINIERD THA,
ZDATSITNIET Uy ZENSMBTEZDY —F Y IRIZEHINA, ilnwE L, VR M, EEHICAIUAE
nEI,

N—= a3y 35 TEM: RKVRXNTDATFSITLDT 2%y 735 PEP 448 TIEXhF LT,

H—BROX T (1% BESE (singleton) ) ZIED 723 UE. REICH V< BRETT, H—oA 2T KE
WA= Z2DFR0WEEIRE. ATV TR ZORDMEIRZD £F (EDXTINVEED T2 0Wins, REHZEDAL
FEMRT: O Z2fEVET, )

6.16 IR~

Python &, XZEPSHNEICFHEL £9, 7272 L. RARXZRHET 2 & &, A2 /E0 & D B el fHil S
nxEg,

PUMISR S EITXDRATTORMENER X, IRAFORFIERF LR TIZmD £35:

exprl, expr2, expr3, expré4

(exprl, expr2, expr3, expr4d)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

118 % 6 & I (expression)
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6.17 EEFDEBILIRE

The following table summarizes the operator precedence in Python, from highest precedence (most binding)
to lowest precedence (least binding). Operators in the same box have the same precedence. Unless the
syntax is explicitly given, operators are binary. Operators in the same box group left to right (except for

exponentiation, which groups from right to left).

teE SiTidR N T WS K52, Bk FiE. F—Mo 7 2 P 3R THE CELIEN 2R > TWT, ErshIC
HEH T 2 L VORI ER o TV Z BICER LT ZE W,

BETF hER
(expressions...), AN E MR VR PR, BERXR
[expressions...], {key: value...}, {expressions...} T~ BEFRR
x[index], x[index:index], x(arguments...), x. | WFHE. X 74 RAEE. HOHL, B
attribute 2
await Await 3
*k N3
+X, -X, ~X E#. A% vy FEAL NOT
*x 0Q,/,//, % FEHLATHISREL, BREL U1 D 35 CRREL BIRO
+ - IE s X OEE
<<, >> ¥7 MER
& vy MHAL AND
- vy MHAI XOR
vy ML OR
in, not inm, is, is not, <, <=, >, >=, 1= == Figer—HED 7 &2 + % &tk
not x 7 — A NOT
and 7 —)ViEHE AND
or 7 —EE OR
if - else ESLS2N
lambda 7 LZR
= KA

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 g B IS —= Gl BRI A TidE b 3

6.17. ERFOEBKEIEL 119
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filE

120 %8 6 & 1{ (expression)



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

7.1 X (expression statement)

AE, (FIHFER WA TR) 2R L THENT201flioz b, (@HIE) oYy (procedure: B

BERERZIRZ2VED Z 2 TF; Python Tk, 7B v Il None ZIRL £3) RO T2 ffivg
T, ZOMDHFENATHIAXZMS e TEET L, AHRIL DD ET, AXOHEILTDED TF:

121
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expression_stmt = starred_expression

AXBE KDV AN (H—DAXDZddHbh £7) Z{HFEL £7,

WFEE— F Tl EA None TR TN, (HZMHAALBIE repr () TXFINEHL T, Z DHERD T % A5
BT > TEZH L 9, (None I3 AN DEIFFZHINRZWOT, 7o yOMUHLZIT-T
HHENFBONEL AL )

7.2 fXAX (assignment statement)

RASE, BETZEIC () LD, BEARERA 7Y 27 POBUHSCEREZETE LD T 520Icffibh
£7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

| "(" [target_list] ")"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

|

"x" target

(attributeref, subscription, slicing DFEXIZOWTIX 754 HiESBLTLZIW, )

RASZERD Y 2 b (ZHRE—ORTH, H VI TRUSNZRY A PTH EL, BEERXINMCAL L ERE
WHILTLZE W) 2FHI L, BoN7H—0fERF 7Yz 2 b2 &—4 v b (target) DU X MIH L TAED S
HAALRALTOEET,

RAEZ =7 b (VR }) OBRICHE > THRINICTbRE T, &—7y MOEEARERL 7Y =2 b (BlES
B, RFEIL EREATAR) O—BTHEHE. COLHEARERF 7Y = 7 MIRKIICRAEEITLT, 2
DODRADENBREETD 200 LR TUERD FEA, RADRARERGEIINNERITT 22 TEZE
T, M AaLNHAIR, EHINLH5ME, 204 7Y =27 MIERTHEZONTVET (IZEIDEE Hi
EBELTLEEW).

Z—%"w b YR NI, AFEMRAEITHEN TV T XL, ZRUCHT 23479227 FORAR. UIFD X1
HIRFNCERZI N TOVE T,

¢« X—F 9 FJRIDER—F v FPB1DOFFTar=NHEVTELT., [EEICHFEINTHDONATWARES, *
T2 MEIZFDE—Ty MIRAENE T,

122 % 7 Z Bl (simple statement)
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o Else:

- "ENEDX—Fy beMIRE, BHIZTRAZRYRIB—DfW\WIzR =7y bBRX =7 v FYRXMZ
—ORFEFNTVEEE: A7V MIATIIAT, PRI X—F Yy PIRMDE—=F v b
DEED =D R VERER-RFNRERD FHA, BITEOX -7y FEDREIOX—7 v b,
AT I TNDEBEOBEREPEL GANAENET, BN ZOX—Fy P EIDELIDOX—-F vy M2, A
TITINVDRBOBERPRASINE T, ENEDX—F vy M, A T 7NVDEST2HRD U 2 bHR
AESNET (VA PETHIDLEVELA),

— F5TRWEE: A7V 7ME. Z—F v FIRMDXR—% v FeRILKOEEZESA T 571 T
RIS T, BRIEILSEARLT 22X =7y MIRAZIIhE T,

B—DX—7y PANOHE—OF 7227 PORAE., UTDO IS LTHRNICERZINTVWET,
o X—7y MORANT (R0) OEA:

— HEIDBHEEDI—F TRy ZAD global R nonlocal XITHErNTWARWIFIUL: ARNIHEED
O—ANVAHIEMANOL 7Y = 7 Mg I g g,

— Z5TRIFAUE: ARidEnEN T 1 — OV EETZERIND, nonlocal THD & 7=AMU D& HiTZERAN
DA Tz MIHEEINE T,

HZHID T CTIHMEEADE S, HEM (rebind) BB I b T, HHREIC X > T, LIETZ OHRTIH
XN TWATI 27 bOBRA T >V b (reference count) DX BRI o GE, A7 = 7 MIMIK
(deallocate) X4, 7R+ 727 & (destructor) 2% (TFEETIUR) MUHI N E T,

o« X—7 v FBEBUSROELE: ZREINTVWDE —TEEORMEFHH S N E 3, EIXARTRERBEEZ S A
TP FTRINUIRD FRA; 25 TR, TypeError DEHEINE T, Kz, ZOF TV
M LT, AL 7Y =27 b 2808 LEEBIHECRAL TIupungbE 3, AZEITTERWY
A, BiIsk GEFIX AttributeError T, BATE DD FEA) ZXHL £T,

TR A7 227 030524 222 2T, RAHEETFOMAZENZREH 5 & &, HUKD a.x &
A VAR ADEEE (4 Y RAEX Y ADBESFELRITINR) 27 RABHEOE S 51X 7 7R 5 AR
URDHDF T, FADR—7 v b a.x FHEICA VAXVADEE LTEH DS Toh, BERSIFEMRS
NEF, ZoeBh, BNZ2-00D a.x FFRICEEZSHT 2 2RO LA HGURE7 7 ABHEEZ SR
L. FEBEHLNA YRR REEZRADR =7y e LTERT S LR %

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ kid. property() TIERM I N7 B ART 4 DX RTRZ Y FRBEHIHLTE. 3 LdHTE
F2 LMD FEA

o X—7y MPIRTERLAS: ZREN TV KX FHEE N E T, B2 (VAIDX5%) Ta—

7.2. fKAX (assignment statement) 123
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RINBY = YRATI 27 Mip, (HBEDXIR) vy ¥y 7479 =7 PARLRARTIRD T8
Ao RIT, RFRALOR TR FHlZ N E T,

—JGER (VA PDEIR) I a—RINRY—Fr YAF TV =27 P THNL, IRERDIZEHE 5 2 7213
NER D FVA, BEPERDL, =7 Y RAORIVPIMEINE T, BEIIRKN, >—F Y RA0EX &
DH/NERIFADBITHRLTERLT, =7 YR 204 V77 RAHRODERIHWRAL 7D 27 b
ZPRALTIOVDLWEDEONE T, 477 ADHPANR S, IndexError 23N I N E T (RFIE
ISy = YRR AZIToTH, VA NEROMAZBIMITEEEA),

—RGEDS (HEDLOR) v v FA 7Y VOGE. $3RTFRvy ToF e B0 H 5T
CTRZAED FEA. KT, BFeHAALA 7Y =27 PCHENT 2 X5 48F— /T —XONEART S X5
Ry TF T2 PZEWEDE RS, ZORETIE, BIFOX—/[HONZF U X — L HIOMETESIRZ
TH &L, (FAICEZFOF —PFELBRWEGS) #Hiliadx — /EONZHAL T2V ER A,

I—HPERDOA TV =7 MiclE. BYIREIET _ setitem () XYV v RO INEF T,

o X—=F vy IPBRIARLS: BREINTVE —JEADTAS N E T, —KERZE. (VR TFDXI%R)
22— RINKRY =T VAT T 27 VEEZRITNEIRED FRA, BIRAA T =7 VIR LB DY -4
VAKX TY 27 PTRINERD EH A, KIS, Z74 ZADFRE ERERT RPN E T 7
ANV MEFZZENZN 0 > —F Y ADREXTY, LR FROFHEIZEETRITIIERD FEA. 0T
NDDFERPERIR S, S—r Y RAORINMEZINE T, KNI, HBRIZ 026> AOEX %
TRINEZ L5 ZFhFET, REIC, AT RZHERAA TV 27 P TEHEBZTIVILS—Fr R
F7T 27 PEWEDLEET, E—F v b —F VATHINTVWABED, 254 ZOEXIIHRA S —
FUADRILEBRoTVWTEL, ZOHARIEEX—F Y b =T Y RORIPEEINE T,

CPython implementation detail: ZIEDEETIX, X—7 v PO IIROHBL LR L TH B L ARINT
B, BT - FERT = - XPRFEIR TS — X v b= o THEGENE T,

RADERIC LR, FHAEHADF ——=F v 3’ [l (simultaneous)’ TY (flXiF a, b = b, ald=>D
DEBE ANEZET) 2, RANREBRDZERHE ES5L DA —N—=F v FTREISHEANRI D, RELDOITTT,
BlzZIX, U FoFarZ L3 [0, 2] ZHAOLTLEVWES:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1is updated, then z[i] is updated
print(x)

BE.

PEP 3132 - Extended lterable Unpacking *target DI5EREHE,

124 % 7 Z Bl (simple statement)
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7.2.1 EEHRANX (augmented assignment statement)

RKERAE, ZHERRAXZHAGDE T 2D LD TY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e M| Mest | M=t | nEsN | /=N | N//=0 | MYt | st
I I I B N BRI

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BEARAE, &—=F v b (EHEORAXLE ST, 7oy 7R3 RIDEEA) XV R M2RFHEL, 2062
DDOWIHAFHICREDRENARD “IHERE 2TV, #Rz2zdDX—57y MIRALET, 2—F vy MNI—E
LoaHili S E Ao

x += 1 DX REBERERARXIZ, x = x + 1 DLHSLXEEMATUIIFERROEEICTE 325, B ICHMiICIE
ROFEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1> TL—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y PITRAT 20T
3724, MHioA 7Y =7 PONBEZEET 05 28 TT,

WEORALIZEY, BERAXIALZFMT 2 gl AUZFIMEL 3, 722 213, alil += £(x) %7
ali] ZFAN, £(x) ZFHEL THNEZTV., RRIERE ali]l KEHYTEI,

RKERAXTITON 2 RAZ. ZTAANDRAR, —XHTHE-BD X =5y b BFET 2562k E, @HORA
R &S b hvgd, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WTbih s
e zRRE @EEO IHERE R TY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRRICOWVWTOEE LAEMICEEDORADEH XN
9,

7.2.2 FR{FERAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERREED T ) T—ar e+ 7o a v ORAXEHAEDLERDDTT:

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_ezpression | yield_ezpression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

AL LTHMZLEFES 2, 292232 —F3 LIEEY 22— Ra—7FOEE. BRI Hh,. Z275Z2d L
IFEY 22—V OFRKEYE __annotations__ /I NE T, ZOREMEE. BBH (774 R— MEROBEEIZ

7.2. fKAX (assignment statement) 125
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<7 v ENARD B HRHIEDERANOMIS T 2 FHOMETY ., ZOREIIEZAAIETHD, TR
DPEINAFEL TV AR HE, 772D LAIEEY 2 = LVOREDFETOIETHEN/ER I N E T,

KA LT EZM S, 77ARa=TH LEEY 2— LR a—-7DE, FRIGFHIS A E T2, B h
A

B R a — I CHRENTERMP TV 5GE8E,. Z04FNEF0BEBRa - Ttu—hrkdoickh g9, TR
WM EHMIT X T, B a— FI2h Sz 8 A,

G H 255, ERERAET 27— 2 ¥ (B THUR) 27T 2001, ERCRAZITVET, MRk
5ﬁ®EL#ﬁm% ., A& 7) RERBRD __setitem _ () R __setattr _ ) MUEHLUADXRDK
FEMEL 3,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y ARV AZEBEEAT) ZROBTRZMNT 5.
¥ FTRBLT 2 O TRRWSHEDBIESR,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY —1 % IDE THZ 287 ) 7— a v O
7 ik R 3 2 1%,

~

N—Y a3 3.8 TZHE: Now annotated assignments allow same expressions in the right hand side as the

regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a syntax

€error.

7.3 assert X

assert ik, 07T APNICT Ny FH 7 ¥ — a ¥ (debugging assertion) % {:H#hT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression i

if __debug__:

if not expression: raise AssertionError

LEMiTT, WERIE assert expressionl, expression2 l&. ZhEFHfliTF

if __debug__

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIX. __debug__ & AssertionError 23, [FHADMHAAAZEEZS L TS 2 W HITED LITH
D> TVWET, HEDRETIX, HAAAZE __debug__ XBEH DR TIX True TH D, @b ER XN

126 % 7 Z Bl (simple statement)
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725E (A=Y FI4 47> ay -0) & False T, BURD a— FAERSI., 2 2 A VERRCRGBE LA TR X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDODY —2a—FEL57—X vt —IHNITA
NZMEEID D FRA; a—FIZRRY 7 FL—ANTEREINET,

__debug__ NORARIANERPETT, HAAAZRKDIEIZ, 1 2TV XDHIBT 5 L ZCRESNET,

7.4 pass X

pass_stmt = "pass"

pass 1 XVIE (null operation) TF - pass DVETEINTH, MHEXFEHA, pass 1. FUEMICITH
RMEEREH, a— R LTRMASETLEL RWEED L - R LR LTHHTT, flzi:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

F 7Y 22 b OHIER (deletion) 1, FRADER L IEF IS ETHRINCERIATVET, 2 TIRESR
FHMITRE T, W 2hDb Y M ERBRRBICEEDET,

R—7"y FYRMINT BHIBRIZ, FLDX—Fy FREDPSHENENACHIRINTHIFRL 3,

ZHEIDHIBRIE. B —A N E 72137 m — VAFTZER D 6 Z OGO REEZR D RE 3, 5 5 OARIZER I,
AR I—F 72y Z7AD global XTEHFENTWVWEREIPIZEDET, HHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFER. BLUR T A ZOHIBRRIEIRX, NREZE—KEA TS =27 MESNET; X574 Z0H|
FRIE—ANIZEYI 2D ZED R T 4 A2KRAT 2D EEMTY (2. ZOHMBRDBRIA RSN AT 2
FTHREZIHTVET),

N— a3y 3.2 CTEH: AL, DI3LFHAARAR N LAE70y Z7OHBZHYE LTENIESIE. u— B L ART2E
& Z 4T EHIFR T 2 Z 2 I IERUET L 72,

7.4. pass X 127
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7.6 return X

return_stmt = "return" [ezpression_list]

return . BABUERN THSOEMICA R P LTHNE T, 2 A M L7227 7 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOZNET, 2N DEEL None TEEMZ 6N E T,
return 25 . RV R+ (%713 None) ZERDfEHE LT, BEDBEEIFOH L2 SKITFH L £3,

return IZX > T, finally iz e bR try XOIMUED G| ZJEE N3 &, EFRICEED 5T 21112
finally HiDSEITINE T,

VAL — XTI return XEY =1L —X DD D Z/RL. Stoplteration FIAZEHEIEF T, KX
N7-{EZ (HAUI). StopIteration ZMM T 55 [BUfEDN, StopIteration.value B D £,

R 2L — BT SIMELD return XWBIERPS = 2L —Z2DKDDD ZRL,
StopAsyncIteration ZEHM XV E T, 5D H D return &, RS = 2 L —XEHKTIEEL T —
T3,

7.7 yield X

yield_stmt = yield_expression

yield SUIXEBRINT yicld X T TI, yield XZHAWS ¥ yield A THELIEMNEZEHEST 2 Z e BHK
T IR, yield X

yield <expr>

yield from <expr>

EBIR D yield 3 ¥ FliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZtT, ZOERIIEE OB TR Y =2 L —XBBITHRD £3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,

128 % 7 Z Bl (simple statement)




The Python Language Reference, J'J—X 3.9.21

7.8 raise X

raise_stmt = "raise" [exzpression ["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.

ZITRINE, raise WRHIORZ, FIANA 727 b2 LTEHMEIL £3, Z4UX. BaseException ¥ 7~
TRAERIEA VARV RATRIFNERD R A, 7T ABS, A VAR ARDERY & 75 A5 T
A vARZ AT Bz e TREONET,

FISD B ZFIHA S RBEAD T 5 AT B FA VAR RAEDDHDTT,

A traceback object is normally created automatically when an exception is raised and attached to it as the
__traceback__ attribute, which is writable. You can create an exception and set your own traceback in one
step using the with_traceback() exception method (which returns the same exception instance, with its

traceback set to its argument), like so:

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second 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>

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>

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 except or finally clause, or a with statement, is used. The previous

7.8. raise X 129
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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>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from filZ None 2{5E T % Z & T. HlF0E#EZF/RINCIEFRRICTE E 5

>>> 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

FIAMCEE3 2 B INIERE A S b 5, F72. FIAVLEICEE S 2 BRI try X EICH D T3,
N— g 3.3 TEH: None 7 raise X from YD Y & LTHZX 2 k51D LT,

N—a v 3.3 TEM: __suppress_context__ EMEDORET. HlstDa >y 7% b XEEIINCIERRITRD
5,

7.9 break X

break_stmt = "break"

break Xi&. ML LT for V—7% while L—7ONRITOAHNBT 2 Z e RN TEE T, L—THNOH
BOERS T 7 AEROARNCIIHEITE ZH A,

break X, XZHSHZEHNADONL—TEKTZIHE, L—FIF T a D else Hin D BIGEIITFNEAFX Y
FLET,
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for =" break IZL-oTHRT TS, V—THlHlX -2y MNIZOROEZHREEL 73,

break B finally HiZfES try XOIMINTIUIZESTEICIE. L— T2 EBICKT 2F1CZ D finally Hidd
EITENET,

7.10 continue X

continue_stmt = "continue"

continue I for —"T7% while —TFHNDFI R M THSGERNICDABNE TH, L—THNOBIBERS Y 7
REROHICIEIN T Ao continue XIE. X2 S RO WNHIDIL— 7 DR JEHFNILIHE 2 /e L %5

continue B3 finally Al&Fiolz try X2hklF 5 L &, Z0 finally AIBSRON— T A 7 V2D B HHICHE
TENET,

7.11 import X

import_stmt n= "import" module ["as" identifier] ("," module ["as" identifier])x*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" identifier ["as" identifier]
("," identifier ["as" <dentifter])* [","] ")"
| "from" relative_module "import" "x*"

module n= (tdentifier ".")* identifier

relative_module "."x module | "."+

(from HiH W) FAD import XiE 2 DDRT v S TEITSNET:
L EYa—nzRMNFHL, BETHUIT— N LS %
2. import XDWRNDZ A A =7 D0 - NVHEIZER THEIZEET %,

X (A= TREUIBN) BEOHIZEATWS E Z2E b x5 ¥Z2OHIMMERID import U HEI SNz D
E912, 220DRT v IHEIZ LI ETINE T,

EVa2—VERMT. B—=F32 1 D2HDORT v F7OFEMICOVWTIE, 1 VR—F2 AT L OFICEDFELLLE
PRTVWET, 22T A VR I RATLDHEEIRZSA XTEDIHEZZ2E2TDT v 7 DA T
Bl ARBEDA VER—PFTEBZ 0 —J 2 ET 2 —LIZOWVWTHIEHINTVET, ZDORT v IO
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FTEZ3rWVWS i BEOLLKEY a—ARRMALLRVD, HBEWIE T2 —N1H 22— FOETEESD, E
P a— DL DOBRPF TS —BEZZ0DEE LR ETVB I LICHFERE LTI,

BERULZED 2D EFICHIETELSBE, XD 3 2D55D 1 DOFETE - NVEAETEBTHEI 2 X512
BHET:

o BV a2 —NLEZDERIZ as BV TWIGEIX, as DEBEADHARTZESE. A VR—FENEEY 2 —ADBKR
MLET,

o MOHUFIPIESINTELT, / VR—FSNTVBIET 2 —ADREDEY 2 — Ao THE, ZDE
Va—nNEHRA VR— PENTEY 2 AANDBRE LT, n—A VAR THREE NS

e fVE—PFEINTVARES a—ABREIOEIS 2—1 THEWEBE, EV a2 12E0RE Dy 7 —
DD, ZDRy T =IO LT, u— b ARIEMTHEINE S, {1 Y R—-— b AEET 2L
I, EFETRELAEEBHMEEFH Ty 72U THA

From R TIA S 5 LML FIER AL T
1. from HiTIESNAEEY 2 — A% RFFH L, BETHLD — F LIBHET 5,
2. import HITHEE & iz € NZHOMAN TITH UL FOLE % 1T >
1 4 K= b ENEEY 2 — AN Z OB TLOBIEER > T 52 2 HRT 5

2. ZDMAFHDRENE o TV o 78R ZOMAFHTY 7ET 2 —1DA K-t Zild,
4 VR=PENTEY 2NV ZDEWND D 2 2 HERET 2

3. BV RMD 5 0IEEIX. ImportError X T %,

4. BUR RN o 55 as HiXD 2726 ZO4HT. 25 TRVWALEEAZ[E > T, ZOHEND
ZHa — A NARTZEEICRIE SRS

foil:

import foo # foo imported and bound locally

import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally
import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as fbb
from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as baz
from foo import attr # foo imported and foo.attr bound as attr

A FOVRIHE (") KWEZHEDboTWVWAHEIE, EYV 2 - L TERIN TV ERMEINE2TOHARIDN
import X\ AH AT —7Du—IVEETEICHBE N E T,

EYV 2L TERIND RASNAEH E. TV 2 - LVOAMEMCH S __all__ 2V ARTOERE NS
ETHRESNET,; ZOLEBDERSIN TV EHEIE, FIUIEY 2 — L TERSI N0 A ViR— F ENi-4HT
MBigs, XFHNDS =7 Y ATHRINVZVT EEA, __all__ THEIALLENE, ETRHIATHS R

BREN, FET DI eHERSINE T, __all__ BWERINLTVWARWVWEE, [FEh4H i, Y2 -1
AR TRN D o7, 7Y X—Ra7XF (') THELZRVETOARMD I LTS, __all__ BZRTORH
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APl 280N ETT, ZHUE API O—HTRVHD (ZFDEY 2 —LTA YR— DA TVE T4 T TV
BV a—RE) B o VAR L TLEORWDDIAHATT,

A YR=PDT AN KH—FER — from module import * -— i, EI 2 — L L~V TDAHFINET, 775
AREBERT IO REZEES £ 35, SyntaxError kI F T,

A VR=FTREI2—LEIEET DL E. ZOEY 2 —LOffixt4 (absolute name) ZET 2 HEEH D £
BAo B 2=y r—=I ROy F —DIZFENTVEHAE, HED by IR0 r—IhbZD 0y r—
VHEFRT B IR VR P TR ENTEET, from DRIIEEINDZIEY 212w I —TD
FHICEBMEDO Ky P25 2T, EMRARTZIEET 2 Z R LIKBIED Sy 7 —JFEED» 50D Lo
BT DZIBET AN TEZ T, LHDO Ky b2 1 DOBFE, import B IR > TWBEY 2 —L2T7F
HETRHED Ry r—Y%RLET, 32D Fy ME 2 2LDLNLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FfTT 5 L. pkg.mod A4 ¥ R— b T3 Z iZk D T, pkeg.subpkgl
DOH2 5 from . .subpkg?2 import mod ZFE(TT % &, pkg.subpkg2.mod &4 VR— ML ET, HNA K-
F DABRIE Package Relative Imports DFICEENTOE T,

CDEI 2 —AhB0— FENEZREPEFEFNRD VT TV 5 —2 a D7Dl HAAABE importlib.
import_module() DMEtX N TVE T,

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 1%, FERORHE D172 e BEPEHE(L X 72 Python @V V) — A THIFFTEEIC 2 % & 5 RS EIRAS
FEfioT, BEDEY 2— LB AV SALEEELDHO, Y34 FIHF BIGTHA) (directive) TF

future SIIHIED R WEBF R XN/ FFKRD Python DAN—Y a VICEBICBITT 27-0DdDTT, future X
WX THEREDIERE L 22 ) ) —RDRNCZNEEY 2 — VEATHAT 2 Z e B HIKRE T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]
("," feature ["as" <dentifier])* [","] ")"

feature = i1dentifier

future X, EY 2 — VORHEFIICELRITUIR D TR A, future XDFNIZEVWTIVWARIIULTITY -

e EVa2—LDRFaXyT—arXEY (HIUL)
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o ZOMthd future 3,
future X% 5 BED D % HE— DHFEIL annotations TF (PEP 563 &L T X W),

future X THMIKC TE 2B LMWL EER 9 Td Python 3 BB L FT I, 2DV R b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNHWEXBIICETHEMNIIK > TWT, BAEBHEMED DT
BRI TWd i, JIRRZRIZTTE,

future 3X&, 2 X84 VIR D TRl E . b x5 SFEOTLE 72 TR (construct) (230
FTEIRMNUINZEINTWEHE, ZEHTEILEILIERR 23— F2ERT 2 I TERSATVET, ik
BHBEIC L o T (i PAIRED & 5 7)) DR WH B RSCPID AN e S AHDET, 20
By AV TIREY 2NV ZHDR D DI THEN T 2R0E DR DH 20 LOLERA, 25 Lka— FERICET S
OB, FITRETRIEIL TSI X TEREA,

INETODETHOY Y —RIZBWT, a8, FIZEDKEENERBADEH > TED, future U RH DFEHE
MDEFNTORESIIE I A NS —2EH L ET,

future X DEATRHC BT 2 BRI 2 BRI, import X 2RI U TT, LY 2 —)L __future__ 23D D, Z
OV TRETIRNE T, __future__ &, future XWRITINZFRIEHE DFFET import ENE T,

future XDFEITRAIZ BT 2RI BRI T, future X TEIELE N2 FFEDHEEIC X > TEDL D £ 5,

TR, MSRHRZERIZZVOTHEREL TV

import __future__ [as name]

ZAUX future XTEH D FHA; ZOUIEF D import XTH D, Z DMDRFR I BEIEAT 1 M1 72 Hill R 1%
HHEEA

future XDA-72EY 22— M A THEDLN TV S HHAAARE exec() ® compile() IZ&k o> Tay M L&
a—RiE, 7740 b OFRETIE, future IR T 2 BEXPLERMN T Z2HS 512K T0WET, Z
DR compile) DA T a VEIHBTHIETE LT — G ZOBBICHET 2 FXa X Y F 2B RLTE
éL\O

WEEA 2 TSV xRDTay S NTEA S AT LT future SLUE. ZOBDA V& T XLy a Y HRTEWCK
DET, AVETVER%E -1 AT aVTEILTEITINREZRZY) S MAZEL. X2V 7 FHIC future X%
ANTEBL ., Hil-LEEEIE A7) 7 s FEITENRICEBT 2ty > a Y TEMCRD £ 3,

BE:

PEP 236 - Back to the ___future___  future & oFHZR

134 % 7 Z Bl (simple statement)
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global &, BIfEDa— K7 my 7 2R THIRF SN2 EEXTT, global XUd, FIZEL @il %2 7 ma— 2
B LTHERTZ2EIEETEILEZEHLE T, global LTI/ a0 — U EBUTKRAERITD Z L IEAARE
TI2, HHEBZHZARZZOEK 2 7/m— L THb L ESET I/ 0 - \VERESIRT 2 Z e N TEET,

global XTHIET 240N, RILa— 7oy 7T, 707 I 47F X+ I global XX DA - TIERD
EH A

global XTHIFET 2HHNE. for —TON—THllIZ -4y bR, class EF. BIBUER. import X, EH
77— arTREEBE LTH->TERD R A,

CPython implementation detail: BITEDEIETIE, ZhHDHIRD 5 HEROPITOVTITHFI L THEEA
B, TR TLATIORMENTMAREEATNETIED D FEA, FEROFEETIZ, ZOHIREMEHIL7zD . I
ROS>B1270r 5 AOEMRMNITZZEE LD T 5A[REMNDH D £5,

TOTSIDIHDERR: global 3 =03 2R (directive) T, ZDIERANIE. global X & R
WHAAENTa— FIZH L TOABEHINE T, KT, HAAAD exec() BABINIZA 5 TW3 global XU,
BBOMSHLEZ BATWS a—F7Ry ZRIBIRZRIZT Z 23R, 2D BFINCEEATVS
a— Fid, BEoOMEH L2803 — FHNOD global XITHELZZITEH A, KD Z L2, B eval() B &
O compile() IZHYTITED £T,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal I&. FIEINFATFH a2 — "L ERLE —DOMllO R a— FTCRICHEBIN-ZHESIRT S L5
WKWLET, ZhiE. BEOF 740 b OBENE T 0 — WLV ARIEBEHERTZ2OTEETT, ZOXE. I
HBA—FH, Za—oL (EYa—)) Ra—T7PANoa -2 a—TFOIMUDEL ZHRMTES X 51Tl
9,

nonlocal X THIEXNHAHNI. global XTHIEINARIEE WL, IMIDRa—FTITTIHEET 2 HEL
SRLRTNERD FEA FTLOFEENMELNEZNE X a—TFORRPEIKRZ ZHERTEERA),

nonlocal X THIEINZEHNE. B—HINLRAA—TTCITTCREETIHRBCEEL IR EXA,

BE.
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PEP 3104 - Access to Names in Outer Scopes nonlocal XDFA,

136 % 7 Z Bl (simple statement)
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EIGHT

#43 (COMPOUND STATEMENT)

HESUTE, o (D7 —T) BAD £7; HEE, FIZA - TV 2 MOXDETORIENA S DD T
THEEZRIZLE T, RN, #EUIEBATICE 2hio THINE T, BE D2 —TIER Bl E
EHLHDET,

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)

T, ZOaYFFAMPRTIE, £33 ilEsfEdany XDHENTT, o T, UTFDAITIE, print()
DM LIZIZETETEN DD, RLETENRVDIOEE 51 TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT LS bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
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classdef

|

| async_with_stmt
| async_for_stmt
|

async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIEZHIZ NEWLINE 2>, Z D2 DEDENT 3Bz d D TR T LE T, £/ T 7 a > OGNS,
XA T ERWTHFETHE 2 DT, BIRSIZFEL £¥ A, (Python T, " &5 F23D (dangling) else’ [
X, AANEINE if XEA YTV FIEB I TRIRINE D),

MUToffiics i 2 3ERA o T E, S D7z, HEizhl4 DITICEL X5 ICLTnE T,

8.1 if X

if &, RETIKREFETT DI lbh g

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xid, Xe—D20—OfHliL TW X, HIZRZETHIT T, BEIZR-LHDRA — M 2T ZERNLET (E: true
A false DEFICOWTIE, T—ILEE (boolean operation) Hiz B L TLZEW); iz, FRLZAAL — b
ZFEITLET (ZLT, if XOMDOETIE, EITPHEZ S NEEA), BTORMIMBITIR o YE, else Hidd
HOUF. TDARA = P DBFETENET,

8.2 while X

while &, ROEPETH LM, FITZEVRIT=DIELNET:

while_stmt = "while" assignment_expression ":" suite

["else suite]

while EHRZRDIRLEBH L, ETHUIRMDAAS — b Z2ETLE T, ABBTHIUIL (B 551
BoTWbZIedbDHDRET), else HINDHI2LAITITZTNEZFEITL, V—T2KTLET,

RAIDAA — AT break XDFETEIND L, else HIDRAA - 2RHTTHI B NN—T2KTLET,

138 % 8 & 883 (compound statement)
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continue XBRAIDAA — FATEITESND &, A/ — PHIZH LD DXDE[TEAF v 7L T, ROEMF
liicR= D £9

8.3 for X

for XE, ¥—=Fr YR (XFH. BT NVELIFV A L) . ZOMOKIEARERA 7Y = 2 I (iterable object) K
DEFZICE > TRIBAIEZ1T S F=dicffibh g3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAMEI—ELIFMEAEST, ZOMRBIATITINAT I PRZALRITAERD X8 A
expression_list DFERIIHN T 24 7L —EBEREINE T, 20H. ATV —XBEZ2ZQhZhDHE
RIIH LT AT L= 5RINLIEC—EDD, A4 — FBFETEINE T, ZNZNOEZIEEDOR AL
(FRAIZ (assignment statement) Z B L TLIZE W) T target list ITRA XN, 2Dk, AL — pPHETSH
¥, RCOEREBE VY72 X (X —F VADETH -7z, 4 7L —K) Stoplteration filFh 2 EH L7
C XX, HIERIZ), else HidHhIUIZhDETSN, V=T F3KTLET,

BHIDAAL — b DHFT break XHEITEIN B L, else HIDAA —FEETTEZIRAN—TEKRTLET,
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—=TPETLTHE =7y M) X MHNDOANIHIFRENERAD, 4T 7 TADPEOHEIIE, L—TTDORA
FRL{ITbtgERA, b b HlAAABEE range() 1&. Pascal @ for i := a to b do DFREZLI 21—
FEADISHE LT, BEOATL—XERLET; $7bb, list(range(3)) IV A [0, 1, 2] BKLFT,

AR V—THTOY =7 Y ROEF MY LMES DD £F (ZHUII 2 —XTARS—F Y AD A, il Z13
VA PCEIDEET), COEBIRIMEDONDDEEBIT 27012, NERZRDY Y Z3fFbHTEh, 20
AUV RIREDRITNEINE T, ZOIVYEBY—r Y ADEIICET I, L —TI3KTLET, 20
DB, AA = bOHTS =7 YA LBED (F/3LHO) BEEZRET 2 2. (ROBEZOMED, B
HEADBEDERDA VT v 7 AT/ 272012) ROBEPRIFENZ 22 %3, Ak, A4 —roH
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Ty —r A OBREOEZDFNICEERZHATI ., FAEOEENL—T7OROETHEHRDONS Z 212D
T3, I LMARRIE, JENRAZICokBnh T, UL, T VY ALRDR T4 R fio TRl ar—
PEDZZETEHITIONE T, FIZIERDEIICLET:

for x in al[:]:
if x < 0: a.remove(x)

8.4 try X

try SE. DL FLHOUK LT, FOMLEB XU/ E73 2 ) —> 7y Fa— REIEELET

try_stmt n= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" sutite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the ¢y 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, that expression is evaluated, and the clause matches the exception if the resulting object is
“compatible” with the exception. An object is compatible with an exception if the object is the class or a
non-virtual base class of the exception object, or a tuple containing an item that is the class or a non-virtual

base class of the exception object.

BINHDE D except HICHDAB LB o 7BE, BEDI— RS 52, ZLTIHOHLRAZ Yy Z7AL
BMREHIET, !

ezcept IO~y XIZH 2N EFHHE T 2 & 2ICHIANDFRET 2L, TADNY RIBRITF vy L EN, #
T BN I T 2B RS OBRBEZBED except HIDIMAD a2 — FRMIHLAZ v Z 12 L TITVWET
(try XEEBFNERITLI0D X S IThbiEd),

IS % except fiSHO0 5 2., except HiD R A — FDETEINE T, ZOIE, as F—V— FIFEETIUIL
ZOBRTIHEZINTVWE X =7y MIBIADBRAEINE T, 2TD ezcept HIIETHRER 7y 7 Z2FKo>TW»

*LogIshg, Alofist R T 2 X575 finally HISEVIEEICOAFECHLRAZ y 7 EbD 5, HFLWHANC X > T, Hufilsh
FbhEd

140 % 8 & 883 (compound statement)




The Python Language Reference, J'J—X 3.9.21

BRI D FEA, TOT7Ry ZORRBIZEES 2, BER try XEARDERISFET2MELET, (20
ZriE AR PSR ODHIHANT T I HFECHIINIH U THEEL. RlloAN> R SHD try BiITHISFELE
L7ea, MDY F 732N R LB L s w2 E Z2FIRL 9, )

IS DY as target B> TRAZINZE &, ZHUX except HIOKDLDITHEINE T, ZhiEb x5, MUF
Da—Fk:

except E as N:
foo

U TFDa—RICBIEREN=202D X5 2D TT:

except E as N:
try:
foo
finally:
del N

Lo T, HilFt%E except HILIFETSTE 2 X 512T 5 72012id, BlOoAINTRAINZ TR D 8 A, HilFt
DHIERXNZDIE, FL—ANy IWE5EXNZ L, ZODREXY 7 T7L—ALTERSRBEZHED. XROFR—IIL
HKETZDO7 L —2HNDOITRTCORFIEREEFSETLE I LT,

ezcept BIDAA — M BEITEN LN, BIFMCEE T 2503 sys EY 2 —VITREFES L, sys.exc_info()
57272 ATEET, sys.exc_info() &, HIF7 7 A, P4 Y REZ VR ZLTHIARRE LT BT S A
FOMEZFNTE L ANy 74 T7Y =2 b (IREEDMEE 2L TLIEI V) O 3EENLLRDIZEXT L
ZIRLUE T, sys.exc_info() DfEIX. FIAZ M LB L SRS & 2z, DT (BRI LT OfEICE X
NEI,

A7 ardelse fiiild,. avbu—ru—n try A4 — bRET, FINPEHZXNT. return X, continue
X, break XOWITNENETENRDP > TIGEICETENE T, else BITREEZFIFMNI. FANCH S ezcept
TR I N EE A,

finally EiD3d 285813, BRIBR OMUEIRELE T, £F ezcept i else HizB®. try HiNFETIN
F5, ZNOOHIOFTHADIEEZ, ZOHIAPMEI N TORWEEICIE, FIAHNI—FRCREIRE T, X
finally BIDEITEINF T, RESNLBINDGD - 75513, finally BIOREBTHENINE T, finally Hi

THIOBIADEH ENSHBER, RESOTOLESHNIF L WHINDI Y TF A e LTRESNE T, finally
HiT return X®H 2L break X FETLIGEIR. MESNLASHNITEEEI L E S

>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42
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finally BizETLTWAHIE. 707 J 2003 HIAMEREFIHATE XA,

try...finally XD try AL — MNT return . break . F72IE continue XHBETEINIIGE. finally Hi
b, ZOX% I ERPIT ETSNE T,

BIELDIR D EIZRIRICFET SN return WK o TRED 9, finally HIMTFEITSINS /. finally
HICHRITI NIz return IIFEICREICFITINLZ 2Tk D £5:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

BIAMCE S 23 2 DD BRI BN Hilcd D 5, T, raise XOMRIC X 3PN OAEKIZET 2B, raise
X Hichh T,

N— a ¥ 3.8 TELH: Python3.8 MIATTIX, EELOMEICED finally #iTD continue SUIRIET LT,

8.5 with X

with Xi&, 70y 7DFETE, AVFTFAMIEI—I PR Lo TERSNLEXY Yy FTTI v T T2
b FEd (with XEAYTFAIFZ =% 2272 ay2ZRLTEEIV), ZhCED, k<53
try...ezcept...finally FIH X =2 %2 h T2 AL L THEMICHAHST 2 Z e A TE T,

with_stmt = "with" with_<tem ("," with_item)* ":" suite

with_item := expression ["as" target]

—D0D 7 EHR” RO with XOFITELTD X5 ICHEITL £ 3
1. aY 7% A MK (with_item THEZONLR) 2T 22T, aV7FA P2 —Y ¥ ZHIFL £7,
2. AVFTFAII =T ¥ D __enter__() XYy FH, BTMHS =dicu—FEhET,
3. AVTHFAMIA—T XD __exit__ () XYy P2, BTMES dicn—FEhixd,
4. AVFTFAMII=I%D __enter__ () XV v RHRMPINE T,

5. with XIZX =7 v " BEEFNTWEL, ZHUT __enter__ () OEORDEPMUAINE T,

AR with UL, __enter O XYV v FHPIT - KT LEGEICE __exit__ () PWEIIMEINS Z

142 % 8 & 883 (compound statement)




The Python Language Reference, J'J—X 3.9.21

YERMEILE T, TTDT, BLE—F v YR MDODRAHFICZ I —BRELEGEIIE. ZHRIEZDR
A—bPOHFTRELEZ IR ESHEONET, UTORT v 7 6 2SR TLEX W,

6. A4 — bPBETSNET,

7. AVTFRAMIE—=I%D __exit__ () AV v RBMEEINE T, RA—’fIMC Ko TRTEIN=D]%
5, ZOFMDOTL fH, "L —ANw IHB __exit__ () W LTEINET, 25 TRIINI 320
None 5|IBMEZ 6N F T,

A4 =M K DIRT SN, __ezit__ () XY v FHLORDEHH (false) 7 HIE. BISHFEEH &
NEJ, ZORDMENE (true) 7251 XFINIIIHI S, FATIZ with XDRDXLPHHEE £ T

B LEDAA — AP TRNVASLOMETKR T LGE. 20 __ezit__ () »HORDEHIZEH S
T, FETRIEAE LMK T OIS U8 O ED Sk L £9,

DIFpa— k.

with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit (manager, None, None, None)

EROBEREPH DL E, AV TFAMII—I Y IFEBD with XPFA S EINT=2D X S5ITETLET:

with A() as a, B() as b:
SUITE

ZAUIR ke FEfT T
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with A() as a:
with B() as b:
SUITE

A=Yy 31 TEE: @HOaY T XX PREFR-PLELL,
BE:

PEP 343 - "with" XF7— kX2 + Python @ with XDtk HR. BIOHIPREHEEINTVETS,

8.6 BHER

BIBUERIE., 2 —PERBEEA 7Y =7 P2 ERLFT (IRERDOME HiSHR):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator = "@" 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 [","]]]

| "xx" parameter [","]

parameter = identifier [":" expression]
defparameter n= parameter ["=" expression]
funcname n= identifier

BIRERBFATAIRE R TS, BBUERZHTT 2 &, BEO -V R AN TR 28t 7Y =2 +
(BABDFATARE — F 2 < 207 v 8—) KK L X5, ZOMBCE 7Y =2 Micid, BB OH S 7B
bz ra— Ve ARiZ2ER & LT, BIUED 7 a — VR ARTZE-ANO SIS A o TV E§,

BIRUE R BIBOAA % AT L 8 A BABARRIEBEB O S -IcoAEITINE T,

BBERIZ—2OMUED 7OL—42 XTIy 7 TEEd, 7aL—2RFBMErEET 2 =, FBERDOA-T
W3 Ra—7TiHlidhE T, TOMEE BTV 27 rEHE—D5BUCE 2O LAJREL 7Y =7 TR
JIUERD FX A BBA 7Y 27 FoRO DI, RINZEPBEEGICREINE T, HEOTFTa L —XEA R
FLTGHAZINES, Fl2E UTFTokS5ka—Fk

2 EROAKRDBEHIOX L L THONEZXFHNY 7 713, ZOBEOD __doc__ BIEICAHSh, Z0MMD FFaxXxyF—23a X
FH| Tk ¥

144 % 8 & 883 (compound statement)
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ef1(arg)
ef2
def func(): pass

. VWL RE EliTF

def func(): pass
func = fi(arg) (£2(func))

2L, HiFE D3 — FTIEITA DBEZE func & WS HEIAN—RHNCHE S 2 2 i3k, LWwH e 2o 2R
S

N—=Y a3 ¥ 3.9 TEH: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DL LD REIE A parameter = expression DG ZIoTWB &, BIIE ” 77+ L M EIEHE” 2RO L
WET, 7740 MEZFORGIETIE, FEOH LRI ZSIB T 2 E518 IZEKTE. 2058 MKE 18O
T 74N MEDEONE T, DI T 7 40 MEER o TWA5E, ZHLE " BHTL 2 ¥ TO5I5IZ
BTT 7 4V MEEZF > TWRFIUIRD $EA - ZHTUEERTIEIRHS A TORWESIHIHIRT 3,

T7 4 I REREBERBNEITINZ L SICEDSBATHEINE T, Zhud. 77 40 b5 EBoRIBEED
ERIND e JICE—ELFFHEEN, AL " HEEAD” EHRIFCH LOTIHHENS Z e ZEKL ¥
T, ZOMRREHEEL THL 3R, 7740 FIEUEDS Y R FRFHEDL IR I 2R TARA T =7 b
THZEZWCHETT: D07V 27 b2EE (FIZIXY R MCERZEM) $§58. ZO77 4L MA
DEBOHELZIITLELET, — M. ZEERLBRVEIETT, ZOXIREIfERET 212id. 77 4
L MEE LT None Zffv, ZDEEBEBAEOHFTHRINCTAILET, FIZIZUTOES1ICLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BB O L D BRI F 2 38, MU L (call) BiTHBRSRATVE T, BBHCHLZTS &, <5
X RV R MIERINTETONT XK, MBI ¥—T7—=F 58 77 4L MEDWT o0 HEBRA X
NETF, "xidentifier” ERADEFEETNIE. Ko TR TOMBES I EZITH - =2 I icwiifbanzd, 2
DT 7 4V MEIZZED R TSV TT, "**xidentifier” EADTFETIUE RoLITRTOF—V— F5[HEZT
WoEFMED~y By 7477 MHIbEhE S, 2077+ MARFR LB OO~y ¥ 7t T
Yl FTT, "x” % "kidentifier” DED T X REFF—V— FEAARTX—KXT, F—U—F5luck->T
DABEEINE T, 7/ DHIDNF X ZFNEEH F X —2T, fMEIBICL>TOAESINET,

N—3 3 r 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FlEOCIE. FIE A IICHIT T 7 expression” JTERD 7/ 7—23 > 26 E T, *xidentifier %
8.6. HEHER 145
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xxidentifier DR TH. TRTOS 7/ 7 —>ary22360ET, BT, 51V X 0%k
IZ 7> expression” ¥R D "return” 7/ 7 —>a v EDIFILNET, INHDT /) T—ravid, EEOHE
#h7% Python ORXMMEZE T, 7/ 7= arhdHoThH, HBOEKRIIEZEDY ERA, 7/ 7—> 3 VO
X, BBA 7Y =27 D __annotations__ BHED., 518K EF—r T EHEE LTHELNE T, __future__ D
annotations 4 ¥ R— F 2o 725FE1E. 7/ 7 — 3 VIFETRIQEIXFY e UTRFFE N, 24Uz & b FFfi
DEREDATREIC R > TVWE T, £I3TRWVWERIK, 7/ 77— a VIZBEBERPFETIN- e 2 IFfix v E 3,
DT —RATRE, 7/ 7= ayidy —Ra—FIZBN0 L I3ES IHF Tz ZehdHb 3,

REARHCEH T 2 72012, AR (BRTCHBX N TORWVER) 2ERT2 2 dTEET, ZhUd SL4
(lambda) OEITHH SN TVE 7 AX K2 VE T, 7 22X N BEBEROBIRRIUTBEE 20T
PIHERLTLEXIW,; Vdef” XTERSINZBED 7 2 XA TERINZBEO X 51, 518 LTERED.,
HOAFNCEI DS TE2Z D TEET, BRORE 7 /7 -2 a UPEFTTELZDT, "def” RO AR & DiEN
T,

TATIINDRE: FRRE WA TP 27 b TF, BRBERNTEITSNL "def” . EDERFIEE L
THEEZR— VBB EZERLE T, 2R LEEBATHEDLDN 2 BHZERIZ. def ZEATV DAL
ZRICT 72 ATEE T, abillld el DV ERE (naming and binding) BizZRL T ZE W,

BE:
PEP 3107 - Function Annotations Bi%(7 / 7—3 a v Ot tkEE,
PEP 484 - B Y b 75— a v OEERNLREFRMITITH2H L v FDER,

PEP 526 - Syntax for Variable Annotations 27 7 RZr 4 VARV RAERZ EOEBICTe Y PWEFTE
Y TilE

PEP 563 - 7/ 7—> 3 Y OBEFHE TS T / 77— a Y2 EMEHES 2 DT S KFAIER TR S
5Z212k3, 77— aviiBIBRRIASROY K-t

8.7 VS AER

ZIRAEREF, VIAFTY 2 P EERLTT (REEDEE HiZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERFFEITRER LTS, M&KY 2 M3lE, REZ 7RV 2527 (K EERFVGIZ, X827
SZAEZBRBLTIIEIV), TILSH, VRAMDZFALHOBEREDFTHIIY 727 7 AL L THRWS TR TH BN
ETT, MRV ZFDRVWI T RE, T7 4L T, HEZ 7R object ZMEKT 20T
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class Foo:

pass

. UM ERFTT

class Foo(object):

pass

RIZT FADAA — b, Wi FEIT7 L — L (BEIDITERE (naming and binding) # B LTI W) A
T, FiilEonlzn— HLVARIER L T4 D270 — VARTERZ# > TRITESNET (BH. ZORL— M
BECEBERDEENET ). V7 I7RADAA = MHFETLKR D, FIT7L—LB3HEINETN, n—A1
REMZEMIREINE T, R, RV R P REEY 7212, (RMESNa— VAT % BRI,
ENEIUES T FRAF TV 27 FPERSNE T, RFZIT, ORIV HFERTEVT, 77 24DZD
JIARFTY 27 MTHREENET,

7 I ARKCEUDERSINIAFIZFH L VI A0 __dict__ KRS ET, ZOWEIHRFTE 20,
7 AMEL NI BRI DOEBEL 2o TERSINL I FRATHLLZDATT,

77 ZMERE, AR TSR ZRALTRBICARZ< A X TEET,

B z7aL—1r320LRLEIIC, 77RBTaL—1+35IeHhHRET,

@f1(arg)
ef2

class Foo: pass

. RnWREFET T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7 alL— X2 XOFHEHRANIREE T 2L — & AU T, #RIE7 7 2ABICHBINE T,

N—=Ya ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously, the

grammar was much more restrictive; see PEP 614 for details.

TOVIIDHDIR: 77 AEBRNTERSINIERIIZ 7 ABETHD, 2TOAL YRV ABTHEXH
9, A VARV ABEMIZ, XYV v ROHT self.name = value ¥ T35 CRETEET, Zo7ABHEDA
VAR AEMD "self.name” KL T7 V7 ERATE, ZORTLTT7 7 EALELE, 4 V2R ZBBHIEFEEZD
I ABEERREMLET, 77 REMHEE. A VARV RBEDOT 7 AL MEE LTEZETH, 221832 —%7
NRMEZES & PR RICORAD £, 8T 25 &, FElREENRLR D 4 ¥ A X Y R T
R0

3 25 ZDKEDBEHDONL e LTHONBZXFHN 770, ZOARMZEMD __doc__ BEHERD, ZDOZFAD RFaXVF—T3
IR I N ET
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BE:

PEP 3115 - Metaclasses in Python 3000 X &2 5 ZDESEBEDLEL, XX 7 SAMNED I FAMNED X
IR I N2 D OB E L LR

PEP 3129 - Y 327aAL—% 7 7A7aL —XZEMLERERE BABTaL—Xe XYy FFar—&ig
PEP 318 TEAZNZ L7,

8.8 JI—F>

N—a ¥ 3.5 TEM.

8.8.1 JIL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THEFLTWA I —F V3% OMETIHEL L HHATEET (TL—F>¥ 2BHLTLIEIV),

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
an—F VEBORERDH T yield from Nz % & SyntaxError 12720 £9,

a)L—F ¥ B DH:

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable &, Z® __anext__ XY v R CIERMAL a— FE2EITA[HE/R. asynchronous iterator %

E#FRS _ aiter X Vv FEREH#LTVE T,

async for XIZ X o CIHFEILRA 77 TN ZMBICA TL—>ary 32 e TEET,

148 % 8 & 883 (compound statement)
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IVENO=E

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & E T3

iter (ITER)

iter = type(iter).__aiter__(iter)

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

N adter ()R __anext_ () ZBIRLTLIEE W,

aN—F VEBORERDIT async for xS % & SyntaxError 12720 ¥7,

8.8.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager V&, enter XY v ¥ ¥ exit XY v FHNETHITZ —K{EILETE % context
manager T

IVENJM=E

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEfT T

manager = (EXPRESSION)

aenter = type(manager).__aenter__

aexit = type(manager).__aexit__

(Ko<= 1ZHi)
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HIDR— % 5D E)

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)

N aenter () __aezit_ () BESHBLTLIEI W,
an—F VEBOARERDIT async with X2HHT % & SyntaxError 12720 ¥9,
2E:

PEP 492 - async X H & U await BXHFEIOIIN—F> 2,1 —F % Python DF & MY 5 LR
2L, ¥ R— b FARCRBINL 4R E

fix

150 % 8 & 883 (compound statement)
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NINE

ky FLARIVEHE

Python £ & 7Y &%, BEANR, 07700518 LTERZNLRAZ Y b, WEEINC A4 TATIE R
T2, BV a—NADY =R T 7 ANVRKRYE, BRARATEDPOANIZBI P TEET, ZOETIE, Zhth
DEEITHW O N BRI OWTHIAL TV E T,

9.1 2% Python 7O 5 L

SR OF T, ZOFEEUETE2A VR TV RXBPED ISR EINS 0 FTHET Z2LEITR VDT

B, TR Python 7027 20 &2 > TEL e RICLBEE T, E2K Python v 7 J Ak, BRI
b SN B85 2 TOMAAAEHEHEE Y 2 — L HFIHFHET, 2D sys (BA RS AT A9 —E R),
builtins (FHAAABIEL S, B XU None)., __main__ D 3 DEFRD2TOEY a2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FITT I a—ArB X0 — OV A2 %
RT3 DICHLNE T,

5272 Python 7127 AD#E. FTOHITERSE 77 A VAHDDDHDTT,

A4 YR T) ZIFE MNEERE—F (interactive mode) TEEIZNZ I dHDET; ZOHE. A Y X TV XF5%ELR
BRIV T LEHRATETTZOTIEIRL, —ERXE—DOFTY (HEXDLZbHD ET) ZHAAATIEITL
9, YIHIIREBOREE., B2k 7ur I o 2E T2 ZORBELEFRILTY; £EITE. __main__ OHAHFIH
RN TETENET,

ST I 8E 3 OOEATA VA - ) XEXET: -c string A~ KIF3A4 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 7 7 A REEAND tty 734 R
ol A V2= ZINFEE—FICAD ET, ZhLHNDEEE. 77 A VERERTIu I 68 LTH
TLED,
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9.2 771ILAAN

IENFE 2 7 7 A A SFEAH E N ANZ, £TRUEA:

file_input = (NEWLINE | statement)*

ZrhET, ZoMGEE. UTFTORKETHWoNET:
o (77 ANRXFEHIND) 58427 Python 07T LERUENT 2 & %
o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA

WEEE— FTOANE, UROSGED FITHXX T S L 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE—FTE (Fy TLNL0) HEXDRBICZEATE AL TERLRVI LICHERLTLEEI W, Zh
. EAEXOKIE =R T 27D DF20 D & L TRETT,

9.4 AN

HKANIZIE eval O DD E T, ZHIREEHOEHZEAL £3. eval O IZHF 23755 8, UUTFOEK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*

152 FIE FYTLRNILER
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FERBIGELER

PURIZRS D& Python OFERLIET T, CPython O X—H 24T 2 7D OXIEER D S EHEI N H D
T3 (Grammar/python.gram 22D ), TIIWRTDIE, a— FEKB O 7 —UHICBEFRT 255 %
B L7enN—Ya rTT,

The notation is a mixture of EBNF and PEG. In particular, & followed by a symbol, token or parenthesized
group indicates a positive lookahead (i.e., is required to match but not consumed), while ! indicates a
negative lookahead (i.e., is required _not__ to match). We use the | separator to mean PEG’s ”ordered

choice” (written as / in traditional PEG grammars).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE*x ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */*% but ignore them

type_expressions:

','.expression+ ',' 'x' expression ',' '**' expression
','.expression+ ',' 'x' expression
','.expression+ ',' '**' expression

|
[
[
| '+' expression ',' '**' expression
| '+' expression

| '#x' expression

|

','.expression+

statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

| compound_stmt NEWLINE

| simple_stmt

| NEWLINE

KDR=12%e <)

153


https://github.com/python/cpython/tree/3.9/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar

The Python Language Reference, 'J1)—2X 3.9.21

(FIDR=I 5 DfEE)

| ENDMARKER
simple_stmt:

| small_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'.small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntazError.
small_stmt:

| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt
compound_stmt:

| function_def

| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
|

while_stmt

# 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)

augassign:
| V4=

|
|
|
|
[ %=
|
I
I

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

1=
1>>=!
Ugk="

I//=l

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'monlocal' ','.NAME+
yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from
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
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_stmt:

| 'while' named_expression ':' block [else_block]

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

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_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' 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_stmt:
| '"try' ':' block finally_block
| '"try' ':' block except_block+ [else_block] [finally_block]
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
finally_block: 'finally' ':' block

return_stmt:

| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'

function_def:
| decorators function_def_raw

| function_def_raw

function_def_raw:

| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block

| ASYNC 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
func_type_comment:

| NEWLINE TYPE_COMMENT &(NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

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]

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

| 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:
| '+' param_no_default param_maybe_default* [kwds]
[ 's' ',' param_maybe_default+ [kwds]
| kwds

kwds: '**x' param_no_default
One parameter. This *includes* a following comma and type comment.

There are three styles:
- No default

- With default

- Maybe with default

- 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.

oW oW W OB W OW W OWR R R R

param_no_default:

| param ',' TYPE_COMMENT?

| param 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?

annotation: ':' expression

default: '=' expression

decorators: ('@' named_expression NEWLINE )+

There are two alternative forms of each, to deal with type comments:

ROR—STER)
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class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'class' NAME ['(' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT

| simple_stmt

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| '+' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| '"x' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression

| expression !':='
annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression

expression:

| disjunction 'if' disjunction 'else' expression

| disjunction
| lambdef
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect

# a colon, not a close parenthesis. (For more, see parameters above.)

(Ko<= 1ZHi)
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#
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

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| 'not' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

(RDR=I12Hi L)
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noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

gte_bitwise_or

|

|

|

|

| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
|

is_bitwise_or

eq_bitwise_or:

noteq_bitwise_

=)

'==' bitwise_or
or:

bitwise_or

lte_bitwise_or: '<=' bitwise_or

1t_bitwise_or:

'<' bitwise_or

gte_bitwise_or: '>=' bitwise_or

gt_bitwise_or:

notin_bitwise_

in_bitwise_or:

isnot_bitwise_

is_bitwise_or:

'>'" bitwise_or

or: 'nmot' 'in' bitwise_or
'in' bitwise_or

or: 'is' 'not' bitwise_or

'is' bitwise_or

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

itwise_xor

bitwise_and

shift_expr

sum

sum:

| sum '+' term

| sum '-' term

| term
term:

| term '*' factor

| term '/' factor

| term '//' factor

| term '%' factor

| term '@' factor

| factor
factor:

(Ko<= 1ZHi)
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| '+' factor
[ '-' factor
[ '~' factor
| power

| await_primary '*x*' factor

| await_primary
await_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')’
primary '[' slices ']’

atom

slices:
| slice !'',"

| ', .slice+ [',']

| [expression] ':' [expression] [':' [expression] ]
| expression

NAME
'True'
'False'
'None'

' __peg_parser__'

NUMBER

(tuple | group | genexp)

(list | listcomp)

(dict | set | dictcomp | setcomp)

|
|
|
|
|
| strings
|
|
|
|
|

strings: STRING+

list:
| '[' [star_named_expressions] ']'
listcomp:
| '[' named_expression ~ for_if_clauses ']'
tuple:
| '(' [star_named_expression ',' [star_named_expressions] ] ')'
group:
[ '('" (yield_expr | named_expression) ')'
genexp:

| '(' named_expression ~ for_if_clauses ')'

(RDR=I12Hi L)
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set: '{' star_named_expressions '}'
setcomp:
| '{' named_expression ~ for_if_clauses '}'

dict:

| '{' [double_starred_kvpairs] '}'
dictcomp:

| '{" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:

| '"#x' bitwise_or

| kvpair
kvpair: expression ':' expression
for_if_clauses:

| for_if_clause+

for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:

| 'yield' 'from' expression

| 'yield' [star_expressions]

arguments:
| args [','] &")'

args:
| ','.(starred_expression | named_expression !'=')+ [',' kwargs ]
| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

| ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| '"x' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| '#x' expression

# 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 )+ [',']

(Ko<= 1ZHi)
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| star_target ',
star_target:
| 'x' (1'%' 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

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] ']’

t_primary:
| t_primary '.' NAME &t_lookahead
t_primary '[' slices ']' &t_lookahead

t_primary '(' [arguments] ')' &t_lookahead
atom &t_lookahead
t_lookahead: '(' | '['" | '.'

|
| t_primary genexp &t_lookahead
|
|
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>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IREIK F R) REIE S T AL duck-typing ZRTET % D DT, hasattr() R EDHID
77 =9 7 TEIAMEIFTH - 72 DWIDITEE S (B2 magic methods DFE) JFEICA ¥ R —T7 2 —A%E
RILDHEZRML £3, ABC IR (virtual) 727 7 ZA2EALE T, ZHIH T I ALK L £8
AD, ZNTD isinstance() X issubclass() KR INET; abc TP 2 — LD FFa XV M 2SR
LTLZ&E W, Python 1213, Z< DfflAAA ABC RSN TVE T, ZDMRIE, (collections.abe
EY2—)LT) 7—ZMiE, (numbers €Y 2 —LT) . (io €Y 2—/T) X+ VY—A4, (importlib.abc
EV2—NT) A VR=F7 74 YERUB =KX =TT, abc T 2—L%2FHALTHED ABC Z/EKT
EE3

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—FalE: BBOTOH L ORI BOBNIEAFADWd D (B name=) . *x ZHil) =&
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

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

FEI BB OERICB VTN &0 —HVZEICE D YT oRE T, 8D Y TR HACOWTIE
UL (call) BBRLTLES WV, S YRy 7 ACBWTEIMERTEDICHLOLREMS 2 L8
HokE 5, FMiX N7 — HAZHCE D YT Hh T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIEAZ > 7F A b~ —T %) __aenter__() & __aezit__() XY v F%
EFET DI LT async with XNDIRELZEHT 247927 T3, PEP 492 TEAZNE L,

asynchronous generator (JEFIAY = x L — &) asynchronous generator iterator %R BT T, async def
TERBINZaN—F VBB TOE T, yield REFORTRED 3, yield Rix async for
N—TTHATE2EOW S ZERT 2DIMHEHENET,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

IERIIY = 2 L — XBEEUTIE. async for XX async with X723 TR await RO DHZZ DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZHUE, __anext__ () XV v FEMo TR N7 L =12 awaitable 7Y = 7 b %IRS asynchronous
iterator T3 o Z @ awaitable A 7Y =7 ME, XD yield RETOIEFAIAY = 2 L — X B DO AL L
fTLET,

yield 12 720, ZOMETOETRE (2 —I VAR REKRED try ) WHIZ—FHEIE X E
To __anext__ () TIREXNMD awaitable I2&k > T FEFEHAS TR L —2AFL—4 BERICHMA XN
e, A L-EEEUSR L3, PEP 492 BX U PEP 525 S L T &0,

asynchronous iterable (JEFEI A 7 Z 7 V) async for XOHPTHHTEZ A7 =227 T3, BHHOD
__aiter _ () XY v EH» 5 asynchronous iterator IR I RIFWER D FH A, PEP 492 TEHAX
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter () & __anext__ () XYV v REFREL AT
=27 MTF, __anext__ & awaitable X 72 =27 P ERBIRITNIEKR D £ A, async for &
StopAsyncIteration fISV 2k 3 2 T, IEFAMA 7L —X D __anext__ () XY v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await RTHAT 2 e BHRKZ AT =27 b TT, coroutine 2> __await__ () AV v
FBH2A TP +TF, PEP 492 2SI L TL 72X,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) KLHONTVAIEEBRZILRLZZD DT, IRTOHMIERE BHOME LTEE
NFET, BEOIEBEN (-1 OFHGR) ITE Bz IT 20T —RIEFTIE 1 e FErN, LHTIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
JCEEZT, HIXIE 3+1j TT, math TY 2 — LOEBLKREFH T 2121&, cnath Z2VF 3, HE
BOMHEID 2D SELRBFEOMEET S, KEEZEC 2T, IZIFHEVREHRLTLE>TIWT
L&2,

context manager (YT FAMTR—I %) __enter__ () & __exit__ () XV v FEEFRT DI LT with X
NOBREREET 247227 T, PEP 343 28R LT FX W,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFITAL Y FTELEDBFEZAL Yy FE—ALRA ML= RHUTVET, LErLaryTFAMEKTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2

DEHDBI T, contextvars ZZML TL X W,

contiguous  (FEHE. HT) Nv 7 7 DA CHEHL E721% Fortran &t TH2LEIT. TNy 7 7 1358k L
TWAEAREFT, YuRjny 7 71d C #ETH D Fortran @i T3, —XTOlHITIEZ, ZDHEE
BT XEY ETHHES 2 X5 REES N, BRFEXLaI»HEE DI TWEFR T3, ZXT0
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EDRTEET, AL—F VI async def X TEETEZE S, PEP 492 2SR L T Z& W,

coroutine function (I —F VB coroutine A 7Y =7 + 2R TRAETY ., ar—F VBT async def X
THRIEXN, await. async for. BX U async with ¥F—V—RFE2FOZ R ET, bk PEP
492 THAZINE L7

CPython python.org TEAE AL TWA, Python 027 I v 7 FFEOEMERNKRFEE TS, "CPython” ¥\ 5
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%&) IO %IRRT, B, Owrapper M TR ZLH i L GHEHZNES, 7L —
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUM@EA 2 7 RCHFELE T, DEDEDAETEA, TAL—XIZOVWTEH LI, BHESE BX
L IVFAFE DRFa XY bESRLTIIZE N,

descriptor (FARAZUTR) XYV v R __get__ (), __set__(), H5WVIE __delete__ () ZERZLTVELF Tz
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

TRZVTEZDRXY v FIZELTOFEMIE, TZXT U TR (descriptor) MEZE % Descriptor How To
Guide ZZ L T2 &0,

dictionary (&) EE D X — 2 EINEATT 2 8EBH TS __hash__ () XAV v F¥ __eq () XY v FEHE
LLEREDA T =227 b 2F—IZTEET, Perl TlE Ny 22 (hash) EFEHINRTVWE T,

dictionary comprehension (FF#HNEIRAD) iterable NORTH 2 WIE—FOBERZME L T, ZOMEI LR S
HETPRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
ZEn #* 2 1IN 2FEFEZERLE T, VR E&. #EORT 2ZRL T W,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() AR FTATY = b TF, #EH
DEHHOEK 2 2 —2RHL X, Thbb, HEFLHEINLZ L 2 — 32N Z ML 25, HFH
Lo —Z5RHANCTE 2R Y A MITT 5121 list (dictview) ZHHAL T & W, dict-views ZSH LT
{7ZEW,

docstring 77 R, B, TV 2 - VORAIIOANTHEIXFHNV T INTT, ZDAA — b DETRIIIIEHR X
NETH, ar L Lo TRAlEh, 202772, BB €Y 2—1D __doc__ B LTIRIFE N
FT, AV IRARI T a v TES GRE: B LTHBRTZ3) OT, A 79227 D RKFa X%
FH HER R GATTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFFS>TVEPERET DA T =27 FORER
BNTRTTIVIARANTT, b, BilcA 7Y 27 DX Y v RPBBENIEND bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEIDEHTZI T, EFRL TS v ENfza—RE RV E—T7 4 v 7 RNRERHF L TN X
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (I272L. Xv x4V
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7% HWREEITA THETHIedTEXT, ) 2ofb b, HMAIKIC hasattr ) HIES FAFP 71
7oV RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S DA S (easier to ask for forgiveness than permission, ~—7 4 —Dik
ANy OIETT, Zd Python TS LN TVWE I —FT 4 ¥ T AXALTIE, @EITERNR X —CEMED
FIET2DDEMREL. ZDIED R TOWGE N ZHRL T, COMBTERSETISa—T 4
VITARANMZIE, try XBEXY ezcept XD TADBZDOPRHTT, ZD77=v 27k CDLXS
REBETILIMHOITNVS LBYL 2AX A LB S DT,

expression (R) MO L FMXN2. —F & F D DML (a piece of syntax) TF, SV 2, ALk
7 7b, 4l BT 7t A HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FELEWV, Python TREFEORTOMMERDI KL WVSI DI TREDHD ¥ A, while DX ST, KL
BERARW X $HDFET, KA TRERIXTE,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPa—F—a—-rFeeheh LI,

f-string  'f£' R 'F' AEBITWISXFIN) T I 0iE Pstring” EEEH, 2T T A=Y MEAXFH
TZI OEMHEEOH/FTT, PEP 498 3B L TL &\,

file object (77 ANF TP =227 ) FRIDY Y —ZAAD T 7 4 LIEA] API (read() % write() XV v F%iF§
DHD) ZRALTWE AT 27 b TF, 77A4N0F 7027 MiE, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDRA TDOR L —=IRBETNA R (FlZIX, BHEAHT, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF TV 27 MTWEEBICQWE 3 BEDDET: EDO NAFU—=T 70, NvT77&0 N1F
=774, ZLTTFALT 7ML TFo A VX =724 RAF i0o EY 2 — IV TERINTVET,
T 7 ANTTY 27 N RAEBIEHEN TR STTRIE open() B EfES Z 2T,

file-like object file object & FFE T,
finder (774 X)) A YER=PENTVWBEI 2 =D loader DFERZRITTE2A T =27 M T,

Python 3.3 T 2 MED 7 » 4 X235 D £7, sys.meta_path THEHAENS meta path finder
¥. sys.path_hooks T XN 3 path entry finder T3,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (V1D & TERE) —FEWERBICYI D T A EEMRE, YIDBTREEE X // T3, FHlzE,
11 // 422z b, 2R i FMCEFE/ NI BOEDRRETIE 2.75 2V iR-oTE¥3, (-11) // 4
& -2.75 2 INEWAIZ A2 FUE: ADEERAOADZITI) DT -3 14825 I LITERLTLLEE
W, PEP 238 ZZR LT & W,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BEICIZ 0 Lo E5|8 2T Z e HkRE T,
FEDEITRHICT B2 RS2 e R EF, R3IE. AV v R, BEES 2Z2RLTIZZ W,
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function annotation (B(7 /77— a¥) BRD 5 X —=Z IR DED annotation TF,

B 77— arid, BEEEEYF okdicfibiEd: FlZiX, ZoBKE 2 50 int MD51%
ZHS EHIfFS N, 7 int BORDEZFO HIFShTVE T,

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

return a + b

7 /) 7—> a Y OXEX BEESZ OF TR TVWETD,
HERED AN D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ future___ A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YaL 7> ay) ZHLREEDLDISZ Z 2 DRV EY ZFRT 2 TF, Python
SHA T e, FERSEEMRE LS T 2ERAIN—YaL 7 X e ffioThHR—YaL r v a VET
WET, IN=YaL 7 XiF gc BV a—&ffio THIETEET,

generator (¥ =% L —2X&) generator iterator 2RI BRT Y, EHOBEBUTLITVE A, yield RO
THRLEDFET, yield i, for L= THEHTELD, next() B THEZ 1 DFOMHE LD TE S,
fHDM N 2T 2 DIHHINE T,

HEEY = AL —XBBEHELETHA, RICE-oTE DxRL—RATL—F 28T5E01HD 17,
B S NZERSH S 2 TirwgE, B Lo E 2B iz H L £5,

generator iterator (¥ z AL —& A T L —X&) generator BEITHERENE A TS =7 FTE,

yield D7 RITRAFETRE (RFTEBRRUHO try i 2E) 2R L T WHIZ—RHIc ks
NET, JxRL—FA4T7L—& Hflchs . L EMNEZIGL T (@ OBBIETOLTR
W L WIRTE D 5 B46 S % D & RIRAYT ),

generator expression (¥ =z #L—&N) 4 7L —XZ2BITXTY, HHOZ, V—TEREZERT S for fi
#HP, Z LU THBATRER if HiAODOWTWwa X5 ICRAE S, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =%V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCE DEEZ WD RIET 4 ANy F 7 ATV XLCEDRESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

generic type A type that can be parameterized; typically a container class such as 1list or dict. Used for

type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL IZ&EW,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAED=F 2ETFTE2ALy FIF—2R3TH2 2R3 2EMHATT, Zhickd (dict
R DEBEBMAAAMEED) ATV 27 FETFADEKRET 7€ 2 L TREERIICZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| EHRIT, 4 V&2 T XREMRIIILF ALy FMETE2 X512k D £73,

7272 Uy BEHED 2 0SB D WK DO DIERE Y 2 — Uik, By & 25t BR C 0RO E VI % 3
%X X2 GIL 2R T 2 X5 ICRGET SN TWE T, %7, I/0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Led 27V & (2R 27— 2zl vkETr v 75 2) H6
REINF LD, —BilRS I Tety P DBEDNRT 4+ —< Y ADPEP oD THRINLERATL
Joo TONRT =3V ADOMBEERHRL LS T2, EENIDEMCRVRTFIX FBEMT 2 E 2
LRTVET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
REZI TR Ny Y2 fBE2HHT 24 ba—FDF ¥y v > a7 74 LT,

hashable (/v ¥ 2 A[RE) Nw 2 adgE kA 7Y =7 beid, EHFHBTZEDO RNy Y2z HD
(_hash._ () AV FABE)., O+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
Pz M T, AR Y > 20[REA TV 2 7 PRBTHE Uy & 2 BE2FRFORELRD D £5,

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,

IDLE Python OFABIFHERE (Integrated DeveLopment Environment) T3, IDLE (& Python OFE4E) 72 fT
IZFE STV BEARBEEED LT 4 R 4 ¥ X T) R T,

immutable (£ I 2—&7N) FEEDEEF07cA TV 27 M T A2 —RTNBRIATI =7 MIE, B,
XEH, BIXUXTIAREDPDHDET, ZN5DA TV =7 MIMEZEZ ONFR A, HOEZFLEZ RS
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B3, ¥ieia A 7o =7 PR LETNEZRD FH8A, 4 32— F TN EAT7Y =27 ME BED Y
¥ afHPRE L R B IR CTHERKH 2R LR, HEDOXF—HZDHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (£7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 2ORETH, $ TR0 F—YOHBEFHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — FTHX 23 X 5ICT 30U TT,
importer TV 2 — A ERLTHE—-FFT24T7I 7 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GAY) Python ITIXXEEHIA > X 7Y XA3H D, XPREA 2TV E2OTa T MTANT S
CENBBICEATEINTHERE RS 2B TEE T, python G5 IHELG X FTICETL T LIV, (a¥
Ea—XDXA Y RA=2—7»5 Python DMEEHNA > &2 7V X2 RETE 206 LOLEEA, ) MaElIAf ~
XY RE FILWT AT T2 L TALED, EY 2=y r—YDHZEIHWTAS (help(x) ZHZ
TBWTLEIW) DI IHEF LY — L TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a4 SEFOMNMIMBELE T, (N1 ba—-Fay
NA DD Z7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBELIE, V—RAIa—FD7 74l
. ETFETAREFRICL ThrSETIE 2L Vo BER LIS, BERFITTEL I REKRLET, 1
27 XBAOEFHETERE., a2 4 FJBRADEF/BLDBHFE TNy 7OV A 7 V3R NbOD, Trs
7 L DFEITF—MRITENT T, WEER BTSN,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TP 2 -1 ITRTDY
VT 4 IIVERNEREE L R YD, TNTOMRLZY Y — R ZEEMCERT 5, Bl 7 2 —XCAD &
o 07 x—RF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— LNy IPELHEINE DD ET, vy v PRV YT 2 —AHFICHE[TFTENEa—F
. FNPKET DV Y —ADRTTIEELRWV (XL H20IXF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISNCER L £ T,

AVER—FYERT vy bR YT EREHIZ  main_ BTV a2 —AREFTEINTVWSEZAZY FFDHE
TP T L2 T,

iterable (RIERATREA 70 =7 b)) BEE—EIC 1 DFTOREE A7V 27 FTF, KIEAHEA 7Y 227 FDfilic
IF. (list, str, tuple W2 72) 2TOY—r Y AWML, dict ® F7AINFA Tk twvo®ko
MOIES = Y RBL B B0 Sequence BImZEE L7z __dter__ (O XY v ¥ __getitem__ () X
Yy REFOEEDI FADA VARV ANEENET,

RAATREA 7P = 7 MiE for V=T HNRLZDOMZEL D> —Fr v R FRIFE: ZZ2TOY—r Y RALiE, ¥—
7Y AT 272 0F e WS EIR) HBIRE L 2 5K (zip(), map(), ...) CTHATE %3, RIEWHE
A7 2 N AAHBEE iter() DL LTHET L, A7V 27 P T 24T L —XZ2RL T,
CDATL—RIE—HEDEZ T ZETEIER TS, BEHIIRKERRA 7Y =27 25 BICiE. iter )
EMHARDATL=RA TV 7 Ve AFTHIET 2HEIIHD A, for XTI OHMER BEIIC
o, —HREADOEREER L TL—F2EILTWAHA TL— R 2/ LET, 1T7L—2 ., o—
TR TVTHRL—F BBRLTLIEZ W,
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iterator (A 7L —%&) T—ROMNERBT 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb

EUMEH S ($713 AR AME next O 12HT) L. HAOHOEEE —~OFORLET, 7— X454
{iz3t, b HIZ StopIteration fISf XL L EF, ZORKT, A 7L —&F 7P =7 b Gi)i'%f
BY, FhLEE __next__ () RMEMATD Stoplteration ZEHLET, A 7L —XiZ, 2DOA T
L—&F7Y 7 PAKEIRT __iter () XYy FEERELRFNUILRLBRVDT, £ 7L —XiEMhoD
iterable 2T 2IZL AL DFFICHHATEE T, Fo 2D LAFINMIERORIEZITO X5 ka—
FTF, (list D& H7%) avy7F+A7Y =27 ME BHEZ iter) BIICA 7Y =7 MIZELLD for
N—TRNTES T2z, FieaREHDOA 7L —XZ2ERLET, TheA 7L —2TITE5 35k, Hi
DA TL—a Y THERABADELA TL—RA 7Y =27 bERHEIIGET 2D, ZOary7FDE51K
BoTLELET,

F 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIZIREREE X, ¥V — MRIEFLLR D 72 OfE % IR 3 O°HY U AT iHE

7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v r — L KEFEDOY — O
BEEIZDo oY=+ F—2RLET,

Python ®Z < DY — i3 F—BHEZII WY BROU S ES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BEERL BTV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
FEITOF BB LTHES ZeSHRE T, BBV, lambda r: (r[0], r[2]) DX 5% lambda
ReOF—BBEELZ B TEE T, £/, operator TY = —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwED
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument EF|H 2L T EE W,

lambda (5 4 %) DA > 54 VBT, BEHERHENEL SN 1 50 X 2E84FF, 4

LBYL

list

REEBUEE A #0E lambda [parameters]: expression T,

FZ21305EDH (look before you leap) ) OIS TS, ZDa—7 4 Y7 AXALTIE, HIHLPRRE
TN, BRINCHTTESME (pre-condition) HIEZITWE T, FAFP 770 —F 2 MRNT, if XH37
 XAfEDLNS DHEHENIT T,

SILFALy MEESNERE TR, LBYL 770 —F13 7 B27 #fE e 7 R @REOBSREL5 i
ZFTVRIBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL v RBERDENC mapping 2»5 key ZW DR ERBMLET, ZORMEEZ. vy 27550
EAFP 7 7ua—F %25 Z L TRRIRTZ X3,

(VA }) Python OFHBAAD =TV Z TF, VAPLWSIHFITTA, V7 VR PTIERL, fio
BETCE O HA (array) EFEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (U A PANERKG) =7 Y AHOLTH L2 WVIE—HOERLNHL T, ZOME»SRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHR (0x..) LAEXFI»HRZ VR MEERL E
Fo if HildA T arTY, if BiRWIHA, range(256) DR TOERNNIHINE T,

loader Y a2a—l%Z0— K334+ 7V 227 b, load_module() EWVWISHFIDOAY v REERLTWRITER
DERA, B—X—IF—MANZ finder P HIRENF T, FMlE PEP 302 %, abstract base class 1IZ2W
Tl importlib.abc.Loader ZSMEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v B YY) FEDOF—FKET ¥ K— b L TWT, Mapping »* MutableMapping D HHEEK >
FATHEINLAY vy RERELTWEaY7F 47222 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path ZMZE L TH SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, T,

meta path finder 23E2F 2 X Y v FIZDOWTIE importlib.abc.MetaPathFinder #Z B L T /2
SIS

metaclass (XX T R) 7 FADI FATT, 7 I7AERIZ. 7 7R, 77 ADEFHL, HEKZ 7 ADY X b
EEDET, XX I7RE. 206 3 05|18 LTRIIMD., 77 AZEZBEBERAVET, LAY
DATY 27 MEMZEE BRI XX 77 ZAD) 77 4L b OFEREL T FE 3, Python 23550
WEHARLDRARY FRARERTERRTT, IFLACDI—TF =T - T, X X7 7RI BEDRV
BDTY, Ll —HDBHBHETIE, XX 7 RAZHBNTT LAY Mgz LET, e 3BT
IR ADRTERSTD. ALy Re—=IWEEMLED, 77927 POEREBIFLZD., > 70 b
VEFEETLIRY, ZLOBHETHHINE T,

FEllE XAFZ TSR ZBRLTLIES W,

method (XY v F) 77 ARKOFTERSNIHE, 207 7 ADA Y A2 A0 LTHUH SN
B AV Y FBA VAR YZAA T 27 v 2B — 58 E LTRUMD 7 (ZOFE 5B self &
MINET), B & R ZAFEINZAO—T dSHL T E W,

method resolution order (XY v RERIERF) BERFICEIK Y 7 ADHREREMRINZIEEFTT, 2.3 LIED
Python 4 > 2 =7V XMEHT 2713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 22— FOMMHEME LTERHATI 2 P T, Y 2 —MIIEED Python
FT7O 20 M EEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec EP 2 — k0 —FT3DIHbid A4 Y R— MEHHOERE FOHAZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTT =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIIHLUEEZ
foTD77RBTEZIREDOHRLY FRICHEINTVET, 2087 5 A IMMOBEAED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHINE X T TT, HOH
% sys.float_info TJ:

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

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

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

True

(EDBID & 512) WL O DHAHFIMT & X TG AABLTRNI R > TWE T, £OMIZH HFITE X S,
WEDZ Z AERT tuple MR L. AHIO7 4 — L FZERL TERTEXT, Z0L5K7 5 RAEF
B THEH Wz D, collections.namedtuple() 7 7 27 b UBIBITIERK L7 D TE £5, BEDOHEZ. FH
TRV AFIT & X TV AABDGRIT E X TN TIMR X Y v REBIMTEE 3,

namespace (FARTZEM) BRI N2 LTS, AREMEHEL LTHRESIAE T, AETEMICEA T
Pz bD (XYY RD) ANTIRBE-7bDRET TR, BFNZRS D, KR d D, £ L THARA
HBDLDOBHD FT, HATEMIEAAIOEREEZC Z 2o TEY 2 — A EEHR—- 55, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTHEHEINTVWE T, T EDEY 2 — 0 REFEE
LTWR2HHRT %2 8T ko THARTZEMEATHM e R EZ SR L £ 9, Hl21X. random.seed()
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWS Z & HHH
5, TT,

namespace package (HHIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package T o HRIZERAS Y &= 3B R RAEZFFLRWZ 223 TE, __init__.py 774V
RN T2®, reqular package X ER D 3,

module ZZH L TL ZE W,

nested scope (R A FEINFzRa—7)IMITERIN TV EERESIRT 28ET T, HlZIE. H2BEELH D
EfohTEREIN TV S5E. NHOBEIIMIOBRHhOZ - z2RTE%x S, A XA PSR a—7
377 40 b TREBOSRIZINTE, ZHORARFTERVOTERL T EZ WV, a— VR,
RONHIDOR 2 —FTEREHGAEELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
MAFELET, nonlocal THHIDERICEZADET,

new-style class (MIRZA N7 FR) SGTERTDZ FAK TV 27 MIAELITW 2HKAT DO E VAT 3, LR
@D Python DNN—=2 a YT FIRRANDT FRADAD __slots__ . TAZ VTR, __getattribute__ ()
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VI TARY y B ZLTEIRXY v FEO Python OFi LW, ZERHEREZFIHTE £ Lz,

object (F 7Tz 1) KEE (BIERMH) L ERSNIREEED (XY v F) 202 TOF—K, dLLIE 2T
DFAZAILITA DFRBORK T S 2D ¥,

package (VSv &7 —3) B TEY 2 =L HRFHNIH Ty F =P 2B L OHIKS module D Z & TF, M
Nix, %y 7 —2F __path__ B &> Python £ 72 =2 T,

reqular package € namespace package B L TL 72 &0,

parameter ({R51%1) ZAIMTOFERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
FIEIIE S BEH D £

o UBFLEF—T—F: U THIWE F—T—F3 e LTEIT P TEZ5/8EHELET,
2RI ZELLTRD foo R bar DX ST, 77 4 N DREIFOEETT:

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

o MEHH: BICL->TOAGAONLGIMEZHREL X, MEFMOTIEIE BBIERDGIHD Y X
FOHTZENLDERAIL / 2BDB I TERTEE T, BIZIXZREED posonlyl & posonly2 1IHiE
HHESEWCRD 3

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

o F—TU—FRER: ¥F—V-FZEoTOAEZIONZ5HERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 D X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

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

o TAIERME: (ORFIETEICZ SAMEREOMET A T) EEOEBOMES A E 2 5
NBZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEDFNC * 2213528 T
ERTEF T

def func(xargs, **kwargs): ...

o AIZERF—T—F: (fOREFIBTEICRI LNLERDOF -V — F5IEIMAT) EEOFEED X —
U— REBEZONZ e EEELE T, 2D XS RME5IEX. EDBID kwargs D & 5125 184
DHNZ ** ZOFZ L TERTEE T,

WEIBEA TS a v eHADGIBOEL L HIFETE, 7> a YOGIBITIET 7 0 MEBIEETZ
\i\j—o

w318 . FAQ D FHE5IE ARG IEDE NI TTH? . inspect.Parameter 7 7 X, BHIEE £/ > =2
v, PEP 362 2SR L TL1Z& W,
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path entry path based finder 5 import § % €Y 2 —LZET import path £D 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDF B HEEH>TVET,

NRALY M) =T 74 YEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =Lk BOF

5 17iER > TWBIGEIT path entry finder 218 L %3,

path based finder 77 # L +® meta path finder @ 1 2%, €Y 22—V D import path ZHREL T,

path-like object (path-like 773 =227 }) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 ME, 2%

PEP

KT str A7V 27 bR bytes 7Y =2 b, %713 os.PathLike 7R ba L ZHEEL AT =7 b
DENIPTT, os.PathLike 7B F I VZHR—-—PLTWVWELF TP 7 M os.fspath() ZMESHFT Z
©T str £/l bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICR2DERIAET 2DIMEZF T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP &, Python 23 2 =7 4 i L THBRZREET 2. H2 0k
Python OHFHEEESL Z DMIELIRFIC OV TR T 2REFIXETT, PEP &, REEIC OV T O EAM
FIfAR & 1R 2T 2 HRREDFML (H5R) 2R B RNETT,

PEP 3. #HHSHEDIRRIChD 2, a3 2 =7 412 & 2 HEIREOEM & Python 1272 XN 2 3ZEHAWT DL
EDDDHEEMOEHEL 22 2 2EKLTWE S, PEP OFEZEICIZaI 2 =7 1 NOBEHR =T
S5k, RMEBERZNENTZ2ZLDEHIDHD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEFKX N TW 5, namespace package IZJBT 5. HED 7 7 £ VD (zip 7 7 A VITHEHN

EINTVEHE D D) 1 2DT 4 L7 MV HEHE Iz D,

positional argument (iIE5|%) =H3|EH 2SHML TS W,

provisional APl (& API) £ 5 4 75V D)7 HARMERALD HFHERNICPRANA SN DT, ZD L5 %A

VR =T 2 —ANDKEREHEIZ, WETHE L EINTVEIRIIHFI N TOERADL, a7HERE -
TREr ARINIUE, BAIEERREE (A V2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHEIZLRLAIITONZDDTIEH D FHA - ZHUX API ZHHAADENCIERE L SR TWi-&E
RERMEPBER L2 Z2ICOAITONET,

BE APLIZoWTH, BTEMEDBWEEIR TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

Zo7at A&, BEES A TS VEMEr R TV VT —ICEVHEBTAD NS Z L, KR
PREZTCELEF T ONE T, 3l PEP 411 22 LT X W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU =254 D=y 7 *—ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” sz ddHh ¥,

Pythonic O FFET—MRIARE X THEDLNIza— F TR, Python OFHC—NR A T4 F DIZhE- 7%
A7 a— PR, B2 Python @ —#i7LA 74 F AT for XeloTA T 7 7NVDTRTOER
K-> TL—7LET, toZ DFFEIIIZ DAL ND T, Python iIZERTWRWAIRKD DI
BlEDAY 2 —%2H50d LOATHEA:

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

ZAUTH L. Ehwiz Pythonic 72 AiE:

for piece in food:

print(piece)

qualified name ([Bffi%) €Y 2 —1DFB—NVRA=THh b, ZOEI 12—V TERINLT T A, BB X
Vo RAD, 7 RR” BRT Fy PRI TT, PEP 3155 TERINTVET, by LB
79 ATIE, BHi%EA 727 bOZRIEFRLTT:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny F—I 2 EL 2K
DEy FEFEREL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV 1) 2 ATV =7 MINT 22RO, ZRATV VAR 0ICko & ZDA
727 NIWEINE T, IV MIEFIZ Python @ a— F_ RN EHAD, CPython %
DEBELBERTT, sys BV a—lZ, Fars<x—2EEDOF 7227 hOBRBAY Y N 2H272HD0D
getrefcount () BARZRAL TV T,

regular package m#HIHIAR. __init__.py 77 AVEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAZVABHOTEEZH O UDERL TBE, 4 VAKXV RAFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEXAEBYDPHEREL 227 TV 75— a Y TA VARV ABKEBIFET 5.
EWVokt TZERE. HOLRVDOMBRZ FTT,

sequence (=7 Y R) BEA VT R K DMBNLRERT 7 A% __getitem _ () FihAY v RZEULT
FR-PL. REZIRT __len__ O XYy FEERL iterable TF, fAAAY —F > ZANZIE, 1ist,
str, tuple, bytes REDH D FF, dict I& __getitem _ () & __len_ _ () dbHFR—1PLETH, BR
DB TR MEED immutable B¥ =% 572D, =7 Y ATER L~y B2 (mapping) &
ABRENTVDIDOTHERELTLEE W,

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().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set
of strings {'r', 'd'}. See URX k. £&8. HEDFRT.

single dispatch  generic function D—FETHEIT—DODFI DN X HBIRENF T,

dice (R5A4R) —Z S—T YR O—WEGOLFTT =2 b A54 R, WERE [ THA SRR
BoMicaary2HEL e b ET, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKEDRIE. Bl ZEINEZ § 572912 Python 7 HHEEICH U Eh
BXYy R, ZOFEHDOAY vy R, XYy FHORHLRRIIT VX =27 2 DHRDNTVET,
TRRA Y FIZOWTIE AV v RS THHSNTVET,

statement () XWEAA —F (Z—=FD” 70y 77) TAAIRZERTT, X X 2F—v—FroMiIh
5HDDEELNTT, BEIIZ if. while, for BHH X T,

text encoding 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”.

text file (F7XAMT7AN) str ATV 27 FEHAFETES file object TFo LIFLIE 7FRA M7 74
MEIFEBIANAL MERIO T =X APV =LA77 72AL, TFALIYO—T0 7 ZHHNIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 L TT,
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bytes-like 7T T b ZHAEETELZ 77 AN TV 27 MZOoWVWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D LT 4 — bElE (") 7 ARR w7 4 — () THELL
FH, WED (—H) 74— LTINS TRIIT E 2 XFINTEWEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FEBEER TRy —FHLICELS 2P TEE T L. [THHCE (\) %
b THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FRICRICERTT,

type (&) Python #7227 ORI A T 27 B DEXS5RDDOIERDET, HOWH A TP =7 MIA
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 AL7%D., type(obj) THUF L7z h HK
%9,

type alias (WA V7 R) RDHIHT, BEFENFITRALTERL £,

M4y 7R3 Ber b 2HMLT2DICHHTY, HlZIE:

def remove_gray_shades(
colors: list[tuple[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

FEEED#AAD ®H % typing ¥ PEP 484 2ZM L T2 & W,
type hint (Bt > ) ZH. 7 7X@, BB T X —XLB VDRI N2 ZHET % annotation TF,

Me > MIMAETIZE L Python TIXEHITIEH b FHAD, HIVMTY — 1 > THRTH D, IDE
Da— LV 77720 Y ZOFPFITRD $5,

Ja—rOVER, 77 RN, BT, o — AL B THEVHDDE L ¥ M typing.get_type_hints()
TR TEET,

HREDERAADI®H % typing & PEP 484 #ZM L T 72 &\,

universal newlines T¥* 2+ 2+ VU — A DEFRED—DOT, U ROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OFE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL X, PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (BE¥(7 /7 —a3Y) BRDH 2 0IE0 7 AEMED annotation o

ZRDH BN 7 ARIEICERZH 72 & 23, AARPRERTT:

181


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116

The Python Language Reference, 'J1)—2X 3.9.21

class C:

field: 'annotation'

BT 7 T—va i@ EEY F oDifEbRET: fIZIE, ZOZEKI int OEZIS Z & 2H
FEhTVET:

count: int = 0

ERT 7 T— a O OWTIE FRIGET A (annotated assignment statements) HiTHEaR LT
WET,

Z DREREIC DO WS L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 72X\,

virtual environment  (RABERSEE) HAAANCYI D BES N FEATEREE TS, 24T X D Python 22— &7 7Y 7 —
P aViERUY AT A ETEHWTWA D Python 7 77V r— a Y OXEEFNCFH T 2 Z £ 7% < Python
Ny r—=IDA VA=V EEHRETS LD TEET,

venv ZZIR L TL X W,

virtual machine (R~ ) ERICY 7 P Y = 7 X DEFESI N2 ¥ 2 — &K, Python OfFE~> Vid, ~
Aba—RFary A IHAMALE N1 bI—F ZRTLET,

Zen of Python (Python @1& D) Python ZHf# LFIM 2 L TDEE 725, Python OFEHHEMEBHF%2 Y
2P LESBDTT, Mai7m > 7+ T 7import this” ¥ T2 2DV A MEGDET,

182 18 A & BE


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

5z
B
CORFaXYHFIOWVWT

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 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python F¥a Xk Bif&E

%Z < D) 4D Python 7. Python #5475 U, ZLT Python F¥aX>7—>a YIZEEBLTINT
WET, V—RBEHAYD Misc/ACKS 12, ZROHEML T WAL EFHTNCTED D ETHIRA N T v TL
THhHET,

Python 2 X 2 =7 4 225 DIEHRIEH BEMARITNEZOEBL LV R Fa X v 7r—ya VidETNERATL
7o -HHHE 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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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE 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 3.9.21

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.21 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 3.9.21 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.21 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 3.9.21 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
3.9.21.

4. PSF is making Python 3.9.21 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 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, 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.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.9.21, 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

(RDR=I12Hi <)
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HIDR— % 5D E)

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 3.9.21 DOCU-
MENTATION

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,

(Ko<= 1ZHi)

190 18 C & BEr 1€



The Python Language Reference, J'J—X 3.9.21

HIDR— % 5D E)

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 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

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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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 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and 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

KDR=12%E <)

C.3. Licenses and Acknowledgements for Incorporated Software 193




The Python Language Reference, 'J1)—2X 3.9.21

HIDR— % 5D E)

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

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
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 conditioms:

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
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 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 TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

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

*

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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy
of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

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

* the code are not to be removed.

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

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

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

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

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/

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
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

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.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

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
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal 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
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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.3.18 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.
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..., 165
ellipsis literal, 25
L
string literal, 14
. (dot)
attribute reference, 104
in numeric literal, 20
! (ezclamation)
in formatted string literal, 16
- (minus)
binary operator, 111
unary operator, 109
(single quote)
string literal, 13
" (double quote)
string literal, 13

wun

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
HEF, 110
%=
augmented assignment, 125
& (ampersand)
EETF, 111
&=
augmented assignment, 125
O (parentheses)
call, 106
class definition, 146
function definition, 144
generator expression, 98
in assignment target list, 122
tuple display, 95
* (asterisk)
function definitionm, 145
import statement, 132
in assignment target list, 122
in expression lists, 118
in function calls, 107
BEF, 110
*k
function definition, 145
in dictionary displays, 97
in function calls, 108
RETF, 109
Hok=
augmented assignment, 125

augmented assignment, 125

+ (plus)

+=

binary operator, 111
unary operator, 109

augmented assignment, 125

, (comma), 95

argument list, 106

expression list, 96, 97, 118, 126, 146
identifier list, 135

import statement, 131

in dictionary displays, 97

in target list, 122

parameter list, 144

slicing, 105

with statement, 142

/ (slash)

//

0b

Oo

Ox

function definition, 145

BEF, 110

BEF, 110

augmented assignment, 125
augmented assignment, 125
integer literal, 19
integer literal, 19

integer literal, 19

2to3, 165
: (colon)

annotated variable, 125

compound statement, 138140, 142, 144, 146

function annotationms, 145

in dictionary expressions, 97
in formatted string literal, 16
lambda expression, 117
slicing, 105

; (semicolon), 137
< (less)

<<

<<=

BETF, 112
BEF, 111
augmented assignment, 125
BETF, 112
BEF, 112

augmented assignment, 125

EL]
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>

>

>

>

>
Q

[

\

\

\

(equals)
assignment statement, 122
class definition, 48

for help in debugging using string literals, 16

function definition, 145
in function calls, 106

EETF, 112

function annotations, 145
(greater)

BET, 112
BETF, 112
>
EBETF, 111
>=
augmented assignment, 125
>> 165
(at)
class definition, 147
function definition, 144
EEF, 110
1 (square brackets)
in assignment target list, 122
list expression, 96
subscription, 104
(backslash)
escape sequence, 15
\
escape sequence, 15
a
escape sequence, 15

\b

\

\

escape sequence, 15
£

escape sequence, 15
N

escape sequence, 15

\n

\

escape sequence, 15
r
escape sequence, 15

\t

escape sequence, 15

\U

escape sequence, 15

\u

escape sequence, 15

__anext__() (agen DXV v k), 103
__anext__() (object DAYV v F), 64
__annotations__ (class attribute), 32

__annotations__ (function attribute), 29
__annotations__ (module attribute), 32

__await__Q) (object DAYV Y R), 63
__bases__ (class attribute), 32
__bool__() (object method), 55
__bool__() (object DX w k), 42
__bytes__(Q) (object DAY v F), 39
__cached__, 83

__call__() (object method), 108
__call__(Q) (object DAYV v k), 55
__cause__ (exception attribute), 129
__ceil__() (object DAYV v F), 60
__class__ (instance attribute), 33
__class__ (method cell), 50
__class__ (module attribute), 43

__class_getitem__() (object DI ZAXY W R), 52
__classcell__ (class namespace entry), 50

__closure__ (function attribute), 29
_code__ (function attribute), 29
_complex__() (object DXV v k), 60
__contains__() (object DXV v F), 57
__context__ (exception attribute), 129
__debug__, 126

__defaults__ (function attribute), 29
__del__Q) (object DX w k), 38
__delattr__(Q) (object DRV v F), 43
__delete__() (object DAYV W), 44
__delitem__Q) (object DRV v F), 56
__dict__ (class attribute), 32
__dict__ (function attribute), 29
__dict__ (instance attribute), 33
__dict__ (module attribute), 32
__dir__ (module attribute), 43
__dir__(Q) (object DRV v ), 43
__divmod__() (object DXV v ), 57
__doc__ (class attribute), 32

doc__ (function attribute), 29
doc__ (method attribute), 30
__doc__ (module attribute), 32
__enter__() (object DXV v k), 60
__eq__Q (object DAYV k), 39
__exit__() (object DXV F), 61
__file__, 83

__file__ (module attribute), 32
__float__() (object DXV v F), 60
__floor__() (object DAYV v F), 60

\v __floordiv__() (object DXV v K), 57

escape sequence, 15 __format__() (object DAYV v K), 39
\x __func__ (method attribute), 30

escape sequence, 15 __future__, 171
~ (caret) future statement, 133

EETF, 112 __ge__O) (object DAY Y F), 39
~= __get__Q) (object DXV ), 44

augmented assignment, 125 __getattr__ (module attribute), 43
_ (underscore) __getattr__() (object DXV K), 42

in numeric literal, 19, 20 __getattribute__() (object DXV v ), 42
_, identifiers, 12 __getitem__() (mapping object method), 36
__, identifiers, 12 __getitem__(Q) (object DXV v K), 56
__abs__Q) (object DX F), 59 __globals__ (function attribute), 29
__add__(Q) (object DAY R), 57 __gt__QO (object DAYV W K), 39
__aenter__() (object DXV v F), 65 __hash__(Q) (object DAYV v F), 40
__aexit__(Q) (object DXV Y K), 65 __iadd__(Q) (object DXV v k), 59
__aiter__() (object DAY v F), 64 __iand__() (object DXV v F), 59
__all__ (optional module attribute), 132 __ifloordiv__(Q) (object DX w k), 59
__and__(Q) (object DAY w F), 57 __ilshift__() (object DXV v F), 59
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__imatmul__() (object DXV v ), 59

__imod__() (object DXV w k), 59

__imul__(Q) (object DAY w K), 59

__index__(Q) (object DXV v I), 60

__init__(Q) (object DXV K), 37
__init_subclass__() (object DI Z AKXV v R), 48
__instancecheck__() (class DXV w F), 51

_int__(Q) (object DXV v F), 60

__invert__() (object DXV v K), 59

_ior__(Q) (object DAY w F), 59

__ipow__() (object DR w k), 59
__irshift__(Q) (object DAYV v F), 59
__isub__() (object DX w k), 59
__iter__Q) (object DX w R), 57
__itruediv__(Q) (object DXV v F), 59
__ixor__() (object DAY w K), 59

_kwdefaults__ (function attribute), 29
_le__QO) (object DXV v K), 39
_len__Q) (mapping object method), 42
_len__(Q) (object DAYV R), 55

__length_hint__() (object DX v k), 55

__loader

82

)

__1lshift__() (object DXV v F), 57

_1t__O) (object DAYV v K), 39

__main__

EYa-, 69, 151

__matmul__() (object DXV v R), 57
__missing__() (object DAYV v F), 56

_mod__() (object DAY v K), 57

__module__ (class attribute), 32
__module__ (function attribute), 29
__module__ (method attribute), 30

_mul__Q) (object DRV K), 57

__name__, 82

_name__ (class attribute), 32

_name__ (function attribute), 29

_name__ (method attribute), 30
(
(

__name__ (module attribute), 32
ne__(Q) (object DX k), 39
__neg__() (object DAY w k), 59

_new__(Q) (object DAY v F), 37

__next__(Q) (generator D XY v ), 100

_or__() (object DAYV K), 57
_package__, 82

_path__, 83

_pos__Q) (object DR v F), 59
_pow__Q) (object DAYV v R), 57
_prepare__ (metaclass method), 50

__radd__(Q) (object DAY v F), 58
__rand__() (object DXV w k), 58
__rdivmod__() (object DXV w k), 58
__repr__() (object DX w k), 39
__reversed__() (object DXV v k), 57
__rfloordiv__() (object DRV w F), 58
__rlshift__() (object DXV v ), 58

_rmatmul__() (object DAYV v F), 58

__rmod__(Q) (object DAY F), 58
__rmul__() (object DX k), 58

_ror__() (object DAYV w F), 58

__round__() (object DX v k), 60

_rpow__(Q) (object DAYV v F), 58
_rrshift__() (object DAYV v F), 58

__rshift__() (object DAYV v R), 57
__rsub__() (object DX w k), 58
__rtruediv__(Q) (object DXV K), 58
__rxor__() (object DX w K), 58

_self__ (method attribute), 30
_set__(Q) (object DAYV w R), 44

__set_name__() (object DXV v ), 44
__setattr__() (object DXV v ), 42
_setitem__() (object DXV v F), 56
_slots__, 180
__spec__, 82
__str__Q) (object DXV w K), 39
__sub__Q) (object DX w k), 57
__subclasscheck__() (class DXV v R), 52
__traceback__ (exception attribute), 129
__truediv__(Q) (object DXV v k), 57
__trunc__(Q) (object DAYV v F), 60
__xor__() (object DXV w R), 57
{} (curly brackets)

dictionary expression, 97

in formatted string literal, 16

set expression, 97
| (vertical bar)

EEF, 112

|=
augmented assignment, 125

~ (tilde)
EBEF, 109

i 7
asynchronous-generator, 103
Boolean, 26
built-in function, 31, 108
built-in method, 31, 108
callable, 29, 106
class, 32, 108, 146
class instance, 32, 33, 108
complex, 26
dictionary, 28, 32, 40, 97, 104, 124
Ellipsis, 25
floating point, 26
frame, 34
frozenset, 28
function, 29, 31, 108, 144
generator, 34, 98, 100
immutable, 27
immutable sequence, 27
instance, 32, 33, 108
integer, 26
list, 27, 96, 104, 105, 124
mapping, 28, 33, 104, 124
method, 30, 31, 108
module, 31, 104
mutable, 27, 122, 123
mutable sequence, 27
None, 25, 122
NotImplemented, 25
numeric, 25, 33
sequence, 26, 33, 104, 105, 116, 124, 139
set, 28, 97
set type, 28
slice, 56
string, 104, 105
traceback, 35, 129, 141
tuple, 27, 104, 105, 118
user-defined function, 29, 108, 144
user-defined method, 30

F——F
as, 131, 140, 142
async, 148
await, 108, 148
elif, 138

else, 130, 138141
except, 140
finally, 128, 131, 140, 141
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from, 99, 131
in, 139
yield, 99
E a-I)L
__main__, 69, 151
array, 27
builtins, 151
dbm.gnu, 28
dbm.ndbm, 28
io, 33
sys, 141, 151
ks

AssertionError, 126

AttributeError, 104

GeneratorExit, 101, 103

ImportError, 131

NameError, 94

StopAsyncIteration, 103

StopIteration, 100, 128

TypeError, 109

ValueError, 111

ZeroDivisionError, 110
RIREH

PYTHONHASHSEED, 41
#HHIAH B

abs, 60

bytes, 39

chr, 27

compile, 135

complex, 60

divmod, 58

eval, 135, 152

exec, 135

float, 60

hash, 40

id, 23

int, 60

len, 26, 28, 55

open, 33

ord, 27

pow, 58, 59

print, 39

range, 139

repr, 122

round, 60

slice, 36

type, 23, 48

A

abs

#AAHEEE, 60
abstract base class, 165
aclose() (agen DAY v F), 103
addition, 111
and

bitwise, 111

EEF, 116
annotated

assignment, 125
annotation, 165
annotations

function, 145
anonymous

function, 117
argument, 166

call semantics, 106

function, 29

function definition, 145
arithmetic
conversion, 93
operation, binary, 110
operation, unary, 109
array
EDa-I, 27
as
except clause, 140
import statement, 132
F—7—F, 131, 140, 142
with statement, 142
ASCII, 5, 13
asend() (agen XYy k), 103
assert
X, 126
AssertionError
FIS, 126
assertions
debugging, 126
assignment
annotated, 125
attribute, 122, 123
augmented, 125
class attribute, 32
class instance attribute, 33
slicing, 124
statement, 27, 122
subscription, 123
target list, 122
async
F—-TU—F, 148
async def
X, 148
async for
in comprehensions, 95
3, 148
async with
3, 149
asynchronous context manager, 166
asynchronous generator, 166
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 166
asynchronous iterable, 166
asynchronous iterator, 167
asynchronous-generator
FTTxUk, 103
athrow() (agen XY v F), 103
atom, 94
attribute, 25, 167
assignment, 122, 123
assignment, class, 32
assignment, class instance, 33
class, 32
class instance, 33
deletion, 127
generic special, 25
reference, 104
special, 25
AttributeError
BI5, 104
augmented
assignment, 125
await
in comprehensions, 96
*—7—F, 108, 148
awaitable, 167
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bytes literal, 14
bll
bytes literal, 14
backslash character, 8
BDFL, 167
binary
arithmetic operation, 110
bitwise operation, 111
binary file, 167
binary literal, 19
binding
global name, 135
name, 67, 122, 131, 132, 144, 146
bitwise
and, 111
operation, binary, 111
operation, unary, 109
or, 112
xor, 112
blank line, 9
block, 67
code, 67
BNF, 4, 93
Boolean
operation, 116
FTTxUk, 26
break
X, 130, 138, 139, 141, 142
built-in
method, 31
built-in function
call, 108
72Uk, 31, 108
built-in method

call, 108

ISV, 31,108
builtins

EYa-—I, 151
byte, 27

bytearray, 27
bytecode, 33, 167
bytes, 27

HAHIAFHEE, 39
bytes literal, 13
bytes-like object, 167

C

c, 15
language, 25, 26, 31, 112

call, 106
built-in function, 108
built-in method, 108
class instance, 108
class object, 32, 108
function, 29, 108
instance, 55, 108
method, 108
procedure, 122
user-defined function, 108

callable
FTT Uk, 29, 106

callback, 167

C-contiguous, 168

chaining
comparisons, 112

exception, 129
character, 27, 105
chr

HBAHAHEE, 27
class, 167

attribute, 32

attribute assignment, 32

body, 50

constructor, 37

definition, 128, 146

instance, 33

name, 146

TSk, 32, 108, 146

3, 146
class instance

attribute, 33

attribute assignment, 33

call, 108

7TV, 32, 33, 108
class object

call, 32, 108
class variable, 168
clause, 137
clear() (frame MXYw K), 35
close() (coroutine DX v ), 63
close() (generator DXV w ), 101
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 67
code object, 33
coercion, 168
comma, 95

trailing, 118
command line, 151
comment, 8
comparison, 112
comparisons, 40

chaining, 112
compile

fHAAHBIR, 135
complex

number, 26

A7V, 26

fHAHAHRIR, 60
complex literal, 19
complex number, 168
compound

statement, 137
comprehensions, 95

dictionary, 97

list, 96

set, 97
Conditional
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expression, 116
conditional

expression, 117
constant, 13
constructor

class, 37
container, 24, 32
context manager, 60, 168
context variable, 168
contiguous, 168
continue

3, 131, 138, 139, 141, 142
conversion

arithmetic, 93

string, 39, 122
coroutine, 62, 99, 168

function, 31
coroutine function, 168
CPython, 168

D

dangling
else, 138
data, 23
type, 25
type, immutable, 94
datum, 97
dbm. gnu
€2 a—I, 28
dbm.ndbm
EDa-—I, 28
debugging

assertions, 126
decimal literal, 19
decorator, 168
DEDENT token, 10, 138
def

X, 144
default

parameter value, 145
definition

class, 128, 146

function, 128, 144
del

X, 38, 127
deletion

attribute, 127

target, 127

target list, 127
delimiters, 21
descriptor, 169
destructor, 38, 123
dictionary, 169

comprehensions, 97

display, 97

FITT Tk, 28, 32, 40, 97, 104, 124
dictionary comprehension, 169
dictionary view, 169
display

dictionary, 97

list, 96

set, 97
division, 110
divmod

fHAAHEE, 58
docstring, 146, 169
documentation string, 34

duck-typing, 169

E

e
in numeric literal, 20
EAFP, 170
elif
F—-7U—F, 138
Ellipsis
FTZxoh, 25
else
conditional expression, 117
dangling, 138
F—7—F, 130, 138141
empty

list, 96
tuple, 27, 95
encoding declarations (source file), 8
environment, 68
error handling, 70
errors, 70
escape sequence, 15

eval

#AHIAAHBIE, 135, 152
evaluation

order, 118
exc_info (in module sys), 35
except

*—7—F, 140

exception, 70, 129
chaining, 129
handler, 35
raising, 129

exception handler, 70

exclusive
or, 112

exec
HAAHER, 135

execution
frame, 67, 146
restricted, 69
stack, 35

execution model, 67

expression, 93, 170
Conditional, 116
conditional, 117
generator, 98
lambda, 117, 146
list, 118, 121
statement, 121
yield, 99

extension
module, 25

extension module, 170

F:
£

formatted string literal, 14
f"

formatted string literal, 14
f-string, 170
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
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f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 26

file object, 170

file-like object, 170
finalizer, 38

finally

*—7—F, 128, 131, 140, 141
find_spec

finder, 77

finder, 76, 170
find_spec, 77
float
HAHIAFHEE, 60
floating point
number, 26
FITSxUk, 26
floating point literal, 19
floor division, 170
for
in comprehensions, 95
X, 130, 131, 139
form
lambda, 117
format () (built-in function)
__str__Q) (object method), 39
formatted string literal, 16
Fortran contiguous, 168
frame
execution, 67, 146
FTTxIUh, 34
free
variable, 68
from
import statement, 67, 132
F—7—F, 99, 131
yield from expression, 99
frozenset
FTTxUk, 28
fstring, 16
f-string, 16
function, 170
annotations, 145
anonymous, 117
argument, 29
call, 29, 108
call, user-defined, 108
definition, 128, 144
generator, 99, 128
name, 144
user-defined, 29
FITT TR, 29, 31, 108, 144
function annotation, 171
future
statement, 133

G

garbage collection, 23, 171

generator, 171
expression, 98
function, 31, 99, 128
iterator, 31, 128
72Uk, 34,98, 100

generator expression, 171

generator iterator, 171
GeneratorExit
FI4, 101, 103
generic
special attribute, 25
generic function, 172
generic type, 172
GIL, 172
global
name binding, 135
namespace, 29
X, 127, 135
global interpreter lock, 172
grammar, 4
grouping, 9

ri

handle an exception, 70
handler

exception, 35
hash

$HIAHEIE, 40
hash character, 8
hash-based pyc, 172
hashable, 97, 172
hexadecimal literal, 19
hierarchy

type, 25
hooks

import, 77

meta, 77

path, 77

I
id
HAAAHEE, 23
identifier, 11, 94
identity
test, 116
identity of an object, 23
IDLE, 172
if
conditional expression, 117
in comprehensions, 95
X, 138
imaginary literal, 19
immutable, 172
data type, 94
object, 94, 97
FISTU R, 27
immutable object, 23
immutable sequence
FITxoh, 27
immutable types
subclassing, 37
import
hooks, 77
X, 31, 131
import hooks, 77
import machinery, 73
import path, 173
importer, 173
ImportError
Fg, 131
importing, 173
in
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*F—7—F, 139

EHEF, 116
inclusive

or, 112

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v k), 36
inheritance, 146
input, 152
instance

call, 55, 108

class, 33

7TV, 32, 33, 108
int

fHAAHEE, 60
integer, 27

representation, 26

FTTTUk, 26
integer literal, 19
interactive, 173
interactive mode, 151
internal type, 33
interpolated string literal, 16
interpreted, 173
interpreter, 151
interpreter shutdown, 173
inversion, 109
invocation, 29
io

EYa—-I, 33
is

HEF, 116
is not

HEF, 116
item

sequence, 104

string, 105
item selection, 26
iterable, 173

unpacking, 118
iterator, 174

J

in numeric literal, 21
Java

language, 26

K

key, 97

key function, 174
key/datum pair, 97
keyword, 12

keyword argument, 174

L

lambda, 174
expression, 117, 146
form, 117
language
c, 25, 26, 31, 112
Java, 26
last_traceback (in module sys), 35
LBYL, 174
leading whitespace, 9

len
$AHAHBEE, 26, 28, 55
lexical analysis, 7
lexical definitionms, 5
line continuation, 8
line joining, 7, 8
line structure, 7
list, 174
assignment, target, 122
comprehensions, 96
deletion target, 127
display, 96
empty, 96
expression, 118, 121
target, 122, 139
AT Uk, 27,96, 104, 105, 124
list comprehension, 174
literal, 13, 94
loader, 76, 175
logical line, 7
loop
over mutable sequence, 139
statement, 130, 131, 138, 139
loop control
target, 130

M
magic
method, 175
magic method, 175
makefile() (socket method), 33
mangling
name, 94
mapping, 175
FITTx Uk, 28, 33, 104, 124
matrix multiplication, 110
membership
test, 116
meta
hooks, 77
meta hooks, 77
meta path finder, 175
metaclass, 48, 175
metaclass hint, 49
method, 175
built-in, 31
call, 108
magic, 175
special, 180
user-defined, 30
F72x ok, 30, 31, 108
method resolution order, 175
minus, 109
module, 175
extension, 25
importing, 131
namespace, 32
FITSxUk, 31, 104
module spec, 76, 175
modulo, 110
MRO, 176
multiplication, 110
mutable, 176
A7 U, 27,122, 123
mutable object, 23
mutable sequence
loop over, 139
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FITTU b, 27

N

name, 11, 67, 94
binding, 67, 122, 131, 132, 144, 146
binding, global, 135
class, 146
function, 144
mangling, 94
rebinding, 122
unbinding, 127

named tuple, 176

NameError
Bist, 94

NameError (built-in exception), 68

names
private, 94

namespace, 67, 176
global, 29
module, 32
package, 75

namespace package, 176

negation, 109

nested scope, 176

new-style class, 176

NEWLINE token, 7, 138

None
FITSxUk, 25,122

nonlocal
X, 135

not
RHTF, 116

not in
BETF, 116

notation, 4

NotImplemented
AUk, 25

null
operation, 127

number, 19
complex, 26
floating point, 26

numeric
FTTxUk, 25,33

numeric literal, 19

O

object, 23, 177
code, 33
immutable, 94, 97
object.__slots__ (fAHAHEH), 46
octal literal, 19
open
HAAHEEE, 33
operation
binary arithmetic, 110
binary bitwise, 111
Boolean, 116
null, 127
power, 109
shifting, 111
unary arithmetic, 109
unary bitwise, 109
operator
- (minus), 109, 111
+ (plus), 109, 111

overloading, 36
precedence, 119
ternary, 117
operators, 21
or
bitwise, 112
exclusive, 112
inclusive, 112
BETF, 116
ord
$EFHAHEIH, 27
order
evaluation, 118
output, 122
standard, 122
overloading
operator, 36

P

package, 74, 177
namespace, 75
portion, 75
regular, 74

parameter, 177
call semantics, 106
function definition, 144
value, default, 145

parenthesized form, 95

parser, 7

pass
X, 127

path
hooks, 77

path based finder, 85, 178

path entry, 178

path entry finder, 178

path entry hook, 178

path hooks, 77

path-like object, 178

PEP, 178

physical line, 7, 8, 15

plus, 109

popen() (in module os), 33

portion, 178
package, 75

positional argument (fIE5I¥), 178

pow

HBAAHEE, 58, 59
power

operation, 109
precedence

operator, 119
primary, 104
print
$AHIAHBEE, 39
print () (built-in function)
__str__Q) (object method), 39
private
names, 94
procedure
call, 122
program, 151
provisional API, 178
provisional package, 178
Python 3000, 179
Python Enhancement Proposals
PEP 1, 178
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PEP
PEP
PEP
PEP
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PEP
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

Q

8, 113

236,
238,
252,
255,
278,
302,
308,
318,
328,
338,
342,
343,
362,
366,
380,
395,
411,
414,
420,
443,
448,
451,
483,
484,
492,
498,
519,
525,
526,
530,
560,
562,
563,
570,
572,
585,
614,

134
170

44

100

181

73, 90, 170, 175
117

148

90

90

100

61, 144, 168
166, 177

82, 90

100

90

178

14

73, 75, 83, 90, 170, 176, 178
172

97, 108, 118
90, 170

172

52, 126, 146, 165, 171, 172, 181, 182

63, 100, 150, 166168
19, 170

178

100, 166

126, 146, 165, 182
96

49, 54

134, 146

145

98, 117

172

145, 147

3104, 136
3107, 146
3115, 50, 148
3116, 181
3119, 52
3120, 7
3129, 148
3131, 11
3132, 124
3135, 51
3147, 83
3155, 179
PYTHONHASHSEED, 41
Pythonic, 179
PYTHONPATH, 86

qualified name, 179

R

r'

raw string literal, 14

"

raw string literal, 14

raise

X, 129

raise an exception, 70

raising

exception, 129
range

fEAAHBIR, 139
rav string, 14
rebinding

name, 122
reference

attribute, 104
reference count, 179
reference counting, 23
regular

package, 74
regular package, 179
relative

import, 133
repr

HAAHEEE, 122

repr() (built-in function)

__repr__() (object method), 39

representation
integer, 26
reserved word, 12
restricted
execution, 69
return
3, 128, 141, 142
round

$HIAHEE, 60

S

scope, 67, 68

send() (coroutine DX w k), 63
send() (generator DXV v ), 100

sequence, 180
item, 104

I Uk, 26, 33, 104, 105, 116, 124, 139

set
comprehensions, 97
display, 97
FITxU b, 28, 97

set comprehension, 180

set type
ATV, 28
shifting
operation, 111
simple

statement, 121
single dispatch, 180
singleton

tuple, 27
slice, 105, 180

FITTTUk, 56

fHAAHBIRK, 36
slicing, 26, 27, 105

assignment, 124
source character set, 8
space, 9
special

attribute, 25

attribute, generic, 25

method, 180
special method, 180
stack

execution, 35

trace, 35
standard

output, 122
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Standard C, 15
standard input, 151
start (slice object attribute), 36, 106
statement, 180
assignment, 27, 122
assignment, annotated, 125
assignment, augmented, 125
compound, 137
expression, 121
future, 133
loop, 130, 131, 138, 139
simple, 121
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 36, 106
stop (slice object attribute), 36, 106
StopAsyncIteration
FI9L, 103
StopIteration
F4, 100, 128
string
__format__(Q) (object method), 39
__str__Q) (object method), 39
conversion, 39, 122
formatted literal, 16
immutable sequences, 27
interpolated literal, 16
item, 105
TS Uk, 104, 105
string literal, 13
subclassing
immutable types, 37
subscription, 2628, 104
assignment, 123
subtraction, 111

suite, 137
syntax, 4
sys

E2a—-J, 141, 151
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 77
sys.modules, 76
sys.path, 86
sys.path_hooks, 86
sys.path_importer_cache, 86
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 70

T

tab, 9
target, 122

deletion, 127

1list, 122, 139

list assignment, 122

list, deletion, 127

loop control, 130
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 70

ternary
operator, 117
test
identity, 116
membership, 116
text encoding, 180
text file, 180
throw() (coroutine MXY v F), 63
throw() (generator MXY w k), 101
token, 7
trace
stack, 35
traceback
7TV, 35, 129, 141
trailing
comma, 118
triple-quoted string, 181
triple-quoted string, 14
True, 26
try
3, 35, 140
tuple
empty, 27, 95
singleton, 27
FITSx ok, 27,104, 105, 118
type, 25, 181
data, 25
hierarchy, 25
immutable data, 94
fHAAHBIR, 23, 48
type alias, 181
type hint, 181
type of an object, 23
TypeError
Fgt, 109

types, internal, 33

U

u'

string literal, 13

string literal, 13
unary

arithmetic operation, 109

bitwise operation, 109
unbinding

name, 127
UnboundLocalError, 68
Unicode, 27
Unicode Consortium, 14
universal newlines, 181
UNIX, 151
unpacking

dictionary, 97

in function calls, 107

iterable, 118
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 29

function call, 108

method, 30
user-defined function

FTTx Uk, 29, 108, 144
user-defined method

FTTxVk, 30
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Vv

value
default parameter, 145

value of an object, 23

ValueError
IS, 111

values
writing, 122

variable
free, 68

variable annotation, 181

virtual environment, 182

virtual machine, 182

W

X
assert, 126
async def, 148
async for, 148
async with, 149
break, 130, 138, 139, 141, 142
class, 146
continue, 131, 138, 139, 141, 142
def, 144
del, 38, 127
for, 130, 131, 139
global, 127, 135
if, 138
import, 31, 131
nonlocal, 135
pass, 127
raise, 129
return, 128, 141, 142
try, 35, 140
while, 130, 131, 138
with, 60, 142
yield, 128

while
X, 130, 131, 138

Windows, 151

with
X, 60, 142

BEHT
% (percent), 110

& (ampersand), 111

* (asterisk), 110

*x. 109

/ (slash), 110

//, 110

< (less), 112

<<, 111

<=, 112

1=, 112

==, 112

> (greater), 112

>=, 112

>> 111

@ (at), 110

~ (caret), 112

| (vertical bar), 112

~ (tilde), 109

and, 116

in, 116

is, 116

is not, 116

not, 116

not in, 116

or, 116
writing
values, 122

X

xor
bitwise, 112

Y

yield
examples, 101
expression, 99
*F—7—F, 99
3, 128

VA

Zen of Python, 182
ZeroDivisionError

Fg, 110
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