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

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







ONE

L ®HIC

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

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

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

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

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

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

1.1 B®D Python DX

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

FLHBNTVWBEREIIUTOIDNH D 3

CPython ZHUIRDHBEFINTWBHMRD Python HET, CFETEDINTVET, FLAYDESE. B
FEDOFRERED VWH R EREXhE T,

Jython Java THZEX Nz Python TS, ZDFHEEX Java 7 7V 75— a Y DidDAIZ YT FFREL L
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T BB Java 7 R4 75V eflioe7? TV r—2 a v 2ER T 27D T 52 TE
E3, £y Java FA 77V DT A MRERT272012d LIRUIFHAZIATVWET, X251 31HK
IZ2WTiX the Jython website 2B L TL Z& W,

Python for NET ~Z 093138 Tld CPython Z A LTV T2, NET 77U r—> a vic k- TH
HXATWADT, NET 54 75 VUSRI 3 LHAARETT, ZDFEEIZ Brian Lloyd 12 & - TfE
BENE L7z, X5R5EMTOVTIX, Python for NET home page 2SR L TL 72X W,

IronPython .NET T Python 23 272HDb 5 —DODEETT, Python NET 2 ixER D, 2T IL
ZAENRT S Z DT E S Python DEXED D, EHE Python 2— FZ.NET 7> 7 Vicary i1l
3, ZHE Jython DFIRDOBFEE TH % Jim Hugunin IZ X > THESLNFE LTz, X5 B HERICD
WTIX the TronPython website ZZH L TL 72X W,

PyPy 5841 Python TH» N7z Python OFEETT, MOFEEIIIRE5NR W, AX v 7L ADHR— |
. FHTHF (Just in Time) 2284 FREDOEERERELZ T R— P LTVWET, 2O7/BI =27+
—oDHMIX, (Python TEDPNTWBEZLICE->T.) A V&7V XREFHBEIEBIETE S X5I1CLT,
SRANRTOERZEFL T2 2T, E6R5MEMIX the PyPy project’s home page 1I2®H D 3,

INOLDHRFEEI D= a7 VTR INFTELEIZPER>TVS, b LK F% 0D Python K
FaXY MeMABEZSTOWEPZEDERBPNHINTVWETL kD, DREPFEHLTVWEEEE
T, REFEEFOIDELD 205 02 HWiT 27201001, SFEEDMEHREESHL T IV,

1.2 AR Za7IIICEITBREEE

FRIENT RSO S B RCIE Tl BNF AR T2 MA LD 2fo TVWE Y, ZORIETIE. UTO
o idEz e b %3

name = lc_letter (lc_letter | "_")x

lc_letter = "a"..."z"

BHIDITIE. name 2% 1c_letter DRAICEREFE/ZIZZNLLED 1c_letter & 7 Y X —RAT7HHEWNT2d
DTHZIZZRLTVWET, ZLT, lc_letter i 'a' 225 'z' S TOMSLLDONF—FTHSI iR
LET, (ZOHANF, 2O FF 2 XY MCEABINTO 2 FAHHAI e #SGRANCB W TER I ATV 245
(name) T—EHLTHEOATVET),

ZHANE name (BRANC X > TERIN TV R DDOHAEN) & = 1OMAED 3, \ERF (1) &, HHO=E
REEZ0bEHZT 2L ZRMFVET; ZOEFIE. ZOERBVWTRLHEAELEEORVWEETFTT,
TARYRAY (¥) 1, BANCL 2ERZOLaEL LOBEDIRLEZRLET; Ak, 772 (+) E—EUL LD
MDELUT, AN ([ ]) KlbhzFak, FaBEefr»—EHES 2 (Hlosuhzsiud, Bvosd
DFNIFA TS a>ThHs) ZeERLET, * BXO + HETOMAHPIITRERB YRS RoTwET
FADZN—FFIFEMEENE T, V7T IALFINE 7 4+ — b THbhE T, A M—2 %22EIL
TVWREEXDAEKEHED T, RANGER., —THIND o THET; ZHOERKEO S 2 HANK, &4
DITIZODNWT, FEEMOEAICELHOITE LTEBINE T,

(LoBID X 572) FAERTIE, TS0 EEBFONTVWET: =20 Fy FTRYISATWSE —2oDY
4 £ 1E RCHIC



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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FIALFE, —oDOLFED ASCIL XFa— FIcBY 5 (BamK) @ils s XFe —FRAZ L ERLE
T, By IO (<...5) IE. EERFEAHOS Y AFLRTRT B IFHRLR D 2 TF; BRI, B
Y R EERTVEND S L X LICHDND Z L HB D £,

FA ORI OEROBTHELN TV A ERLIIEL A LR TTD., ZORKIIKRELENADD T3
FRAERIAN Y —2AHDE A DXFEWMY TN F T, MCERIFAMN TERINZ—EHD =2 V%
WO E T, RE (7 FAMRH) 2B 5 BNF ZTRXTFHERDLDDHDTT; ZhUIEDETIIL,
WX ERD Do TVE T,

1.2. RRZa7NICHIFBREE






TWO

F R

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

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

2.1 1718&

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

2.1.1 /1T (logical line)

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

2.1.2 #317 (physical line)

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

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


https://www.python.org/dev/peps/pep-3120

The Python Language Reference, 'J1)—2X 3.9.19

2.1.3 OX> b (Comments)

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

2.1.4 T> 13— REFE (encoding declaration)

Python 22V 7 bhO—{TH» “AFHICH 2 3 X > FHIEHER coding[=:1\s*([-\w.]+) ¥ v FF 53
BE, aXY NI Ya—FESL LTUEIAT T, CORHEOROAD I —THBY —2a— K774 LD
Tya—FEEELET, Tva— FESRASOFICRIIUIRD $#A. ZIFHICH25HE, ~FHB 2
XY FOADITTHINERD A, Tva— FESRE LTHRT 2R

# —*- coding: <emcoding-name> —*—

ZHUE GNU Emacs Treak CEE 3, F/21&

# vim: fileencoding=<encoding-name>

Z X, Bram Moolenar (2 & % VIM »iRikCc& 32X TT,

IYaA—=FT 4 YZEEVPROPLRTINE, TI7ANM MDY A-T 4 Y7 UTF-8 T, 62, 774
NDFEFADANA P UTF-8 N4 b A — XG5S (b'\xef\xbb\xbf') 7256, 77 A NDITYaA—TF 4 Y7k
UTF-8 LEEINTW2HDL LET (Z DHEEIX Microsoft D notepad R Z DO LT 4 X THHR— X
ATVEd),

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 BRBBITHE

TOFRRBZAU LOYEITEREITE LTORTF 27D, Ny 7R T vy aFE (\) 2o TUTO X
SICLET: WHTAXTINY 77 A4aXy PHOXTFTRWAY 7 25 v aTiRboTWa A, ki
FTHRTEORFT—OOMIUTEMM L. N I RF7 v T aBIrUNY T RT v ¥ 2DBRACHIITRNT %
HIBRL 57, IR

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

return 1

Ny T7RX5 93 aTHERDOATIIZaAA Y MR ANBZILIETEERA, /20 N7 ATy daZflioTax
VIEMBT A LIITEERA, NV IR Ty T anXTFINI T IARIIHBGEERE. Ny T RATy
aDBARX M=V EMIET A ZIETEERA (TROE, MEITHOXFINY 77N D N =2 V%

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

2.1.6 FEBAREYGRITHERS

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

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

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

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

2.1.7 ZE17

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

218 17V

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

X7 (ErLEDHINC) 1 DIZDE 8§ DDAR—ATHEEMZ SN, BERIBOLFEIE 8 OffFucik
DET (Unix THELATVRHAIEFEICIZZR 2 E5ERZXNTVET), 2L T, BYIOIEEALFETDR
R—ZADKED, ZDITDA VTV VERELE T, A VT Y ME Ny 7 AT v > a THROYEITIZE
TEFEVRA; BHIDONY I RT7 v 2FTOEABALA VTV VERELET,

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

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

T A —0LT7 4 — RXFPTORBERD > THIMOETA; 74 —L7 4 — FXFELDA VTV PLRAEE
FRCIERINE T, 74 —L7 4 — FXFEPREOZAFTOMDIGITICH 255, ZOFBIRERTT

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

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

7 7 ANVHORPIDITEFHAMTHIIC, AKXy Zic¥urs—o2fEh (push Eh) £§; ZOXFRL TR
% (pop) ENBZZLEHD FHA, AZ vy 7 OERFEIHENTO BT, HICA Xy 2 OKEH &SI
DU CHEEIZHEM T 2 X512 oTVET, ZiFITOMBAMEICB VT, ZDITDA ¥ 7 ¥ b LAUVED R
Ry 7 DEHEOEL RSN E T, EIFELTFEMBLERA A VT Y PLNVENRRAZ Y 7 FOE X
DHREFNE A VTV FLANMEIEZAZ v ZiIZf g4, INDENT b—2 VB —2EREhET, 41 V7
YMULANOUER AR v 7 EOfEL D /N XVEE, ZOEIERZ y Z7HOWIT I OEE FLLRIFHILE
DERBA; AXY 7 EDA YT Y FLAMELD S REWVEZITRTRES N, BER—DRESNLZ LI
DEDENT b —2 Y —24MINET, 77 A NLVDERETIE, ARy Z1FE->TVWbE R XD REVHEITE
ThREXN, EX—2REINS T 212 DEDENT b —27 U23i—24ERKINE T,

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

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

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

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

p = perm(s)

for x in p:

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

return r

UToflZ. x4 Fr b=k b £9:

def perm(1): # error: first line indented
for i in range(len(1l)): # error: not indented
s = 1[:1] + 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

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

10 % 2 B FaENR




The Python Language Reference, 'J1)—2X 3.9.19

219 F—JVHEDZER

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

2.2 EOMD =2 >

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

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

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

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

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

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

WA FORSICEHRA D D A, KNFREFENET,

identifier zid_start xzid_continuex

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

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

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

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

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

o Lt - FEHENKIF (titlecase letters)

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


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Lm - {BH#iSCF (modifier letters)
o Lo - ZODMdDF (other letters)
o NI- Bz 33 3F (letter numbers)
o Mn - FIRDIZWELS (nonspacing marks)
o Mc - FIRD D 3 FEAFLE (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
o Other ID_ Start - PropList.txt I %, BAAEEEZ I K- T2 72DDHRNRLFDY X b
e Other_ ID Continue - [Flkk
FTARTOMAFIE. BFXERLENR NFKC 2 n £ 3, @il FEoER NFKC iS22 %7,

FAF . L TERIZSTRTOD Unicode 4.1 ODXFEF|EL725%E HTML 7 7 4 A2 https://www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt {2H H %3,

2.3.1 ¥F—7—F (keyword)

DUT ol F1&. PRIEE. £720& Python SEICBIT 2 F—T—F (keyword) & L TEDA, @H DT
LTS 22 ETEERA, F—7— FNIIHEFECTHOE RS RFIIRD £HA:

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

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

2.3.2 FHEAH DB FTE (reserved classes of identifiers)

HEHED (F—7—FEFRL) @Al FIE FRREREDD 3, ZhooiilFEiE, ZHESKRBICH S
TUYR—=RAATXFDNRR—VTRANINET:

*  from module import * T import SHNFELE A, Xahif ¥ X 7Y X TE ERNZITDATFHE DR R
BT ORI RHEN T _ ELAET; ZOHAFIX builtins BV 2 — L NICEHEINE
T, MEEE—FTRVE E, _ ICRIRERKIEZR S, ERINTVERA, import X ZBRL TR
WY,

AR ARl _ . LI UIEERYE (internationalization) 2 HICHWHNET; ZOBEFICOVWTORE
LWEHIZ, gettext BBIRLTLE X0,

12 % 2 B FaENR
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*_

YRAT LTEFRSNT (system-defined) HHTT T, JEARICIE dunder” 2% HT & IR F 5 GRIT:
double underscores D), THEHDHFNIIA > X —T V2 (FEHES 4 75V 2 EE) EE L TERZ
NTVET, BUTO Y AT L TOHANE %AV v B8 RETHEIETFLNTOWET, Python ®
FRDOAN=Y a Y TRIDZOAFPERIND ZLICARDET, ZOFFa Xy FTHREIATY
SZREICED RN, HEWD __*__ OAFNE. WARZAVYTFAMNIBIZFATD, BEERE

FErglFRITIerDHD £,

77 ATF 4=} (class-private) BREHTTT, TOATIVIET 24HNE. 7 IRAERDI YT
FA P ETHOONSGE, BEZ JALIRESZ FAD 7 F5 4 RX— b7 BRI CHAREIEZEDI R Z 5

DEM S T-DICEXTHINE T, #@AF (identifier. FI=IFHET (name)) ZBRRLTLZZ W,

24 V737

U7 b (literal) ik, WL O DAAAABDERERIL LD DTT,

241 XFHEIUNARAIUFTSIL

XFEINY T I NI T OFAER TRl SN x5

IIRBll

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

| "fr" | “Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring "N longstringitemkx M'''M | "t longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" |
shortbytes "'" shortbytesitemx "'" | '"' shortbytesitem* '"'
longbytes mrien longbytesitemx M'U'M | UM Tongbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>
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FEOAERHRITRENTOIRWSGENRHIR2—2H D %35, VT ILD stringprefiz R bytesprefiz
ERDDETDEICEHE ANTRESRWI LTS, Y—Ra—FX 5+t vy} (source character set) (&

Irya—F4 YJESTERINET, Tra—74 Y7ESHZRFNUL UTF-8 T3, i T>I1—FEE
(encoding declaration) ZZHRL T IZE W,

In plain English: Both types of literals can be enclosed in matching single quotes (') or double quotes
(™). They can also be enclosed in matching groups of three single or double quotes (these are generally
referred to as triple-quoted strings). The backslash (\) character is used to give special meaning to
otherwise ordinary characters like n, which means ‘newline’ when escaped (\n). It can also be used to
escape characters that otherwise have a special meaning, such as newline, backslash itself, or the quote

character. See escape sequences below for examples.

NA MY FIMTE, EIZ b R B L E T, MBIk o T, str BTIER L bytes MDA R
BV ADPERENE T, N4 FIY 7 I UE ASCIL XFDABZL I N TEET, 128 ML EOKEZ O
A MEIZRTF =L TRINRITNUIRD £V A,

XTI TN AL B T IADRIIE. EETXT 'r' $4E 'R 2L 74 v 7 RARZFOI DT
XFT; ZD XD BLFINE raw strings EMHEN, Nv TR T2 ak VT IAXFL LTHRVET, 20
R, XFHN) T F AT raw XFFIFRD \U' & '\u' DTRF —FIERIRVWENEE A, Python 2.x
@ raw unicode V 7 ZUA3 Python 3.x CIZRLR2RE2F V2T 5729, 'ur' BT R—-PINLETA,

N— a3 v 3.3 TEN: raw XA RV T SLD 'rb' TL 74 v 7 AD 'br' ORIFBEL L TEMEINE
L7

N— a3 ¥ 3.3 TEAl: Python 2.x & 3.x WX JEDI— RR—=ADX ¥ F7F Y AZHHLT 27012, LY
¥ — unicode V7 7/ (u'value') ¥ KR— FBHPBASINE L, Ffllld PEP 414 2L T2
EW,

fUOEE P OBREFHBITWIEXXTFHNY T INET =~y FEAXTFHIY T I ( formatted string
literal ) THo FMICOVWTIE 72— v FEAXFII T 2B LTSV, HHEFO £ & 'r
CHABDELNETS, 'b' R 'u' LHAGDLDELZZLETEEFEA, D2FED 7+ —7 v MEAD raw X
FHN T ZMIRI T, 74— v MEADANAL MY T 7 UIIAR]TT,

Z“EIA =PV T IAHIIE, SOOI R —FEINBRNWI - b FTY T IR EIHLTLEDR LA E
D, TRTF—=TENTVRVEITR A= 2EL LN TEET (DT, ZRLHEZDF EXXFHIHITHK
DEF). (ZZTWS 7 2h— 17 Lid, CFFIOMAEMIET 2 L T Clo e XFER L, B " OLFh
HTF, )

'r' F/20E R EEXTFROPBROPED | XFHEZEAL M) T IANHRD IR =T — v RIE
#C TEDLATVEDERBRDEANC L2h o TSN E 3, BUTIC Python TH#MENZ T2 —7
=TV AERLET:

14 % 2 B FaENR
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IRT=To—7>R | Bl R
\newline Ny P ATy a b BATXFDPEEASNET

\\ Ny 727y ¥a (\)

\! —H5 I (')

\" —EGI R (")

\a ASCII #K~V (BEL)

\b ASCIT A v 7 Z=—32 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCIL {7 D (LF)

\r ASCII #4/% (CR)

\t ASCII /-2 7 (TAB)

\v ASCIL EE X 7 (VT)

\ooo 8 HERUE 000 HFFOLF (1,3)
\xhh 16 EXE hh 2 F5OSCF (2,3)

NFHTOARBEINDI IRy — TS = VRAZU T BT

IRT—F—7 >R | Bk R
\N{name} Unicode 77— &XX—ZXHT name £\W\WIAFDLTE | (4)
\uUxxxx 16-bit OT/NHEME zozr ZFFOXXF (5)
\UXXXXXXXX 32-bit O+7NHEME rrrzrrer EROXF (6)

TR
(1) % C AT, AT 3HND 8 EHMETZHLE T,
(2) FZHE C 2I3E V. B rO Y 2D 16 ERLrZEIhEFEA.

(3) XA MY T IAFTIE, THREBIXV/EZRT - 735X 6NEDONL P ERLET, XFHIV
TINVHTIE, TR —TXFIEE 2 5N 7-E%£D Unicode XF%EHRLET,

(4) N—=Y 3 ¥ 3.3 TEHE: name aliases™ 1T 2% K- b 2BIMENE Lz,
(5) 5 x5 ¥ 4 Hid 16 KL AZHENE L A,

(6) HOoWBHL=a— FXFIFIDESICLTIZYa— RT3 eNTEET, BRI 8 TFD 16 #HT
DINET T,

EHED C 2IHEV, BMI N oI Ar =7 —r YA TRT, Z2OFELFHFICHED T, T72
bbb, Ny IRZy D abBRPITED XY, (ZOFEFIT Ny FORBIENTS: 2R —TFo—F 20
MANEINT S, ZOHIERDPEBL TO2008 000 T BDET, ) LFHHTOARMINZ TR
=TT = Y RE. AN MY T IR, BEEINBROWIR ST YR LTHEEINS DTHER
LTLEE W,

*1 https://www.unicode.org/Public/11.0.0/ued /NameAliases.txt
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N—Yar 3.6 TEE: B#INR» oA —7 > —% 2 Rid DeprecationWarning Z4EM L %
T ZAIUXRDN—Y a2 > Tld SyntaxWarning (2 D, W34 SyntaxError 272D £3,

raw V790 ThH, BIAFEINY VRS9 Y aTIZRY —FTEETH, Ny 72T v 2 BRS CTINHE
DET; IR o \"" BEMRLFIN T ILT, Ny 7 ATy va ZHAR» ORI LTI ERL &
T e \" RSN T I AT (rtaw U T I AR EBIEE L 0T8Ny J X5 v P a2 TROLE S Z LI
TEEHA), BEINICIE. (Nv IR Ty a2 PBERDI A — M LFEZRXT—TLTLESDT) raw XF
FIZE—DNYIRXZyaTRDOOEZCLRETEIREA DI, XY IR T v Y aDERICBITHET
b, AT Z EIRT 2 OTIRABL, V7T 71L0—8THr 26 DO T LTHRRENET,

2.4.2 XF5) TZILDFESE (concatenation)

XFHNRNA MY T I E AWCRLR25HF 2> TV T (HEXFTRY - TH) HEEHLZZE 5
CENTEET, THRBBELDONFIEHET 2O RLEKEZR B ET, LA > T, "hello" 'world'
X "helloworld" *FIULTT, ZOMEEZHS &, Nv I X Ty a®@o Lizh, ROXFH EFEIZH
HEL THEBITICE D 087D, H2VWIEHIAXFANZLIZaXy b 2BMT 2L ERATEET, MR

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

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

)

ZOREREIISUEL ANV TERINTOVETY, A7V T b 2ary {3 3B00EE LTEHRINS LI
FEREL T XV, ETRICFEHRBEEZZEA LR, '+ HETEHEDORIERD F8A. /0 U

T INLDREITBNTIE, MET2RERICERL5IANERAZM o720 (raw CFHI & ZHF A2 EE 5
CEXZTEZT). 74—~y MNEAXTFH T INLEBEOLTIN T INLEEE LD TEIdTE
FTOTHERLTLZEW,

243 7=y FEHXFHIIVTII

N—a v 3.6 TEM.

7 == v MEAXFHN 7 IV ( formatted string literal ) F721% f-string (&, HEEF '£' 23 'F' O
V7 FHNY T30 TT, ZHDXFINE, BHEN {} TREUGNXTHLEWRT + — L F2ED S
ZENTEET, MOXFIN T I NOHEEINENEIC—ETED S Z WD LT, 74—~ b
BAXFEN) 7 7 MIFETRICA e L CRHis g 3,

IRy =Ty = Y RFBEOXFIN TN EFMICTa— RENET (LY T 7 raw XFH|TH
HEHGEFRERT) , TR =T —F YR T a— FLERIE. XFIONERIROGETHRRENE T

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

16 % 2 B FaENR
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conversion = s" | "r" | "a
format_spec RES (literal_char | NULL | replacement_field)*
literal_char n= <any code point except "{", "}" or NULL>

XEHD S B, FFERTHE MM LSNISCFm D RE N E 3, 220, ZEEEN {{' BT '3
BH—OBFEINCE S oNE T, B0 SEEN {' 3B+ -V FOMED ZEKRL., ZoHg
& Python OXTHED £5, (T Ny ZFBRHCERZERELE LT) Xo7F 2 b, FHE#ROME L Oli#H 2R
RL7ZZWGEIIE, RORICES '=' ZMATLEI WV, ZOBRAE, BEERF 11 ko TEHAZII A
a7 4 — A PRI ZZENTEET, 6.2, ' WHVTERIEEFZEINTE XS, BT 4 —L R
H—DPA AN '} THRDOD £9,

7 ==y MEXTFHNY 7 orofucBn s it FHIITHEALEE D Python RO &S5 b x5
D WL OOBINSHD FF, $F. HOXEFFHFSINELA, ZL T, lambde XB XTRARX = 3R
MNCFRIMCHRORER D D 5, BT 1 —L FHNODI (replacement expressions) (& (Fl 21X, =&E7 A+ —
FFHNIZERHNT) BEITE2EBV IR TEXIN, aAVPZELI LRI TEERA, 74—< v MAX
FHY 7 I2ANORE, HZY T IABHBT 222 7F X MT, EroGOETHHiE %3,

N— a ¥ 3.7 TEHE: Python 3.7 EDRION—=Y 2 YT, await RE LY async for MEELNER
. EEHESHEOHEICIDFEINTVWERFATLR,

HF5 = pEESIAE E HAXFINE, ROTF R PERE, F5 = BIOFHizh X2 &A%,
FlEPFEIN ' DER, RO, BIY '=' ORICEFNLZEANFRIIXRTREFES LTS, HFIEETD
FELZVRD, '=' ZIEELGEE. T LT repr(O Zi@AH LRRSE N £5, —7, HX
FREFHFET 2B 7 4 — L FT "' PHEESNTOVRVIRD, 7740 b T str( 258 S
nxEg,

N—Tar 3.8 TEN: 5 '=',

S LEHLT 4 =V EPREEINTOVGE. ROFHEiFERIZ 7 +—~< v bORNICEHINE T, £ 15 1T
str() &, "'r' T reprO &, ZLT "!a' F ascii() ZMFUFHLF T,

ZORIZ, FWVWT format() DB ra LTI +—vy FENET, EXBETIRN T3 HERD
__format__ () XY v RiCEEXNET, EREETHEBIN LA, EXFHHEIIET, ZLT
7 —< v FEINERIE. XFVREORENRMEICHEAINE T,

by LNV OEREEFEARA N LB 4 — A P 28BN TEET, TAHARAMLAET 4 =LK
3. ZRSHFICEET 4 — FB X format specifiers 2L T BN TEE T, XHIZAHA M LIER
74—V FEEL I LITTEEE A, format specifier mini-language 2 DfEFIE str.format() XY v KT
b TNEdDEFR—TT,

7 ==y MEAXFINY T IMBMDO TN TN ERETEETH, BIRT 4 — L F2EBOV T I
WHHEILTEL ZLIITEEEA,

74— MEAXFIN) T INDE N ONFETFET:

>>> name = "Fred"
>>> f"He said his name is {name .

"He said his name is 'Fred'."

(RDR=I1ZFiEL)
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(RIDR=I D5 DREE)

>>> f"He said his name is {repr(mame)}t." # 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, AY}" # 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" '

EE DTN 7 7V e @R 0T GREE DEFE XTI 7 7B 5 AT L ARk, &
BT 4 =V P AMID 7 + —< v PEAXTIN T2V THEOR TV S5 A2 8D 2 Z L 3 TEEHA:

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

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

ROHFTAY I AT vy 2 3MFHTES, =7 —2XHLFT:

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

NYTRAT 9 Y aTDIAY — THRRERELEGDZHEND BET. —REREIERL T XN,

>>> newline = ord('\n')
>>> f'"newline: {mewline /"

'newline: 10'

T4 =< v MEAXTI) TI0ME, e ZAREEATWEL o722 LT, docstring ¥ L TIHEX EHA.

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

>>> foo._ _doc__ is Nomne

True

18 % 2 B FaENR
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T x == MEAXTFIN 7 F V% Python IZEML7-1E% PEP 498 3B L T3V, $/-HHET 2
NFEHNT +—< v POHEFHARF > TWVWS str.format() HSMEL TL X0,

2.4.4 BEVTSI

BAEY 77013 3 D D 5, R (integer). TZEI/NEREL (floating point number). HE%X (imaginary
numbers) TF, HERHV 7 7 NVIEIFEL FEA. (ERBIFEH L E-OM e LTERET),

BEY 7NV HFEREENTOVARVWI EIKHERLTLEZIW; -1 O X5 Rfd, EBRICIZHIEEE T
(unary operator) '=> ¥ U7 7L 1 ZHAEGDELDDTT,

245 BRI TSI

BEO) 77V T oFAER TRl s £ 3

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

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

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

nonzerodigit = in..oonon

digit n= "o, . vQn

bindigit n= "0 | M

octdigit n= "onr..."Tn

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

EXEY EIZINE 20085 5 MEZERTE. BEY 77 VICREIOHIREH D $HA,

TUR—=2a7BVTINDEEHWTRICHoTERINE T, 20RO 7 X —Ra7 % fo THF®
IN—FT B THRARTLTEE T, 7YX —Ra 73 BELHFEOMIZ 1 277, 20 0x D X
SREBIEEDHEBRIC 1 D7 HFATEET,

B, 0 OTERDOEEIZIZ 0 2N ERA, THUI. Python 238—2 a ¥ 3.0 DIENIZE > Twiz
CHERXO/GEY T DERX ZEET27-DTT,

BEO) 7700l N DR L ET:

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

N—Tar 3.6 TEHE: JA—FEHNL L) T INAHRO7 VXA —2a7BFEIN3 L5k T,
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2.4.6 FENBRBITII

FEV NIRRT VBT oFAERCRid S E 3

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

fraction = "." digitpart

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

el BRE L FEEBERIIEIC 10 2EE Y UTHERINE T, HlZiE, 077010 ZIELWERELTH D, 77e10
YRICEZRUE S, BFE/NUSEY 75 L0MD 5 3EOFHIZFEECHRELE T, BRYFTSLERL X
ST, TYR—=—RATTHFE I N =TI TEET,

FE NI T IV DB RN DR L KT

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

N—=Tay 3.6 TEH: V- tEHNL LIV T IAFDOT7 VY X—Ra7BFIN3 L5k ELE,

2.4.7 B# (imaginary) UT 3L

FE) 7 2 VT D & 5 e FAER TRk S L E 3

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

Y T 7 E. FERED 0.0 OBEFEBERL T, HEBE - OHOFE/MGEOBETRI N, Th
ZROBEIXIFENVNSRI Y [F U ERBO#EH 215 £ 3, EEEH Y r TRWEFEVNIUS 2 AR T 51213,
(3+43) D XS WEEY 7 7 VICHFE/ NGB EZMBELE S, DUTRERY 7710202 RLET:

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

2.5 BEF

T2 3EEFTS:

+ - * *% / // % Q
<< >> & | - ~ =
< > <= >= == 1=
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2.6 71U X4 (delimiter)

PTOr—=2 @3 E DTV IR LTHE%T:

( ) L ] { }

s ; Q = ->
+= -= *= /= /1= U= 0=
&= = ~= >>= <<= *ok=

YU MIIFE/ NGB ERY 77RO BT T, BV A F=DDFNIR T 4 AKRGLITEB T 2 BIEKF
5 (ellipsis) V770 UTHRIAIRERZH5 £5, VR MRFFOBRFERAHA T (augmented assignment
operator) I&. FAMNIZT Y I X LTIREVWE I, EEDITVETD,

PUT oEl e ASCII X3, o b —27 Y O—ffe UTRIRRERZ R o T\ b FRIBHERIC L o T
HELER 2R o TWET:

LUF OEIFATHE ASCIT X FiX, Python TIEFONTVWERA, TNOLDLFERXFHNY T I7A4aX b
DN D BIGE. BRI - b T

$ ?

Bx

2.6. TU X% (delimiter) 21






THREE

F—REFI

31 #A72x Uk, E. BLUE

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

FRTOA 7Yz 2 Mg, F—H (identity), %L % b TWET, A—M BERSN b ZEHESNE
YA, HEATV22 b DT FLADES BBDEEEZONEHE LAEHA, "is HETIR 20047
Uz FOR—MERIBLET, id0) BEIERA—ME R TEEEEL £,

CPython implementation detail: CPython Tl, id(x) & x 2SI N TVWBEXEY EOT7 FL A%
BLUET,

A7 VORI A T 27 MY R—= T BIE (Bl: len() ZHKR—bF2h) &, AT7P 7 FHE
D5 BIEEPGEL EF. type() BAIZA TV =2 L OB (MEKSF 70 x 2 b CF) ZELET, Aty
HUL, 7Y =27 OB (type) bEEAARETT, ™!

ATz MCEoTIE 8 ZEET LI EHARETT, HEXEETESZ4 7Y 27 DI L% mutable &
MUET, ARRICHEEZEETERNA T 27 DI % immutable L WU E 3, (mutable 84 7Y =
7 PO EMMNLTWVS immutable 22> 7F4 7Y =27 bOfEIZ. ZOHLTVWE A7 =27 bD
EDZELRICZIL L E A, av T Fnend 7Y =7 PEEHLTW 20108 ZELRVDTHIUL
immutable 722 & X2 Z e TEE T, LA -T, immutable 20 ¥ 5 MIIMEDPEHERIRED ¥ 5 H L TR
—HTE2HLITEDHDEVA) ATV 27 2 mutable 222 I PIEZEDORIC I > TRED £F, HlRIE K
R, SXFFHL e 2 FABID 4 > 2 & > 21& immutable T, dict % list (& mutable T3,

A7V VEBRINICHIET 2 Z X TEERA; L2 L, A 7Y =7 MZEBEARRE (unreachable) 12725
&, HAR=YavL 7 ar (garbage-collection) 12X o TUHEN 2 LNLERA, IR—=YaL T ar
ZELELD, BUTORVWEEDFHFINTVET — FEARRRA 7 =7 2L L TLEDRVHAED,
HR=YavLryaryz5EETIPREELEOMETT,

CPython implementation detail: BIE®D CPython EETIZSZRA Y > b (reference-counting) 7%
ffoTBh, (AT arve L) HBRBEET--TWAIAL TV e PRBIERHL $3, ZOEETIZ

*LRSEORMEDW L INIIGE, ATV 22 MO type EEET L2220 TEET . Zhud, ELLBbhiar o581 T
FAWHREFEEIESREITOT, ~RINCERWEZTRD D $EA,

23
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CAYDF TV 2 MEEFEFREIICKR S LA T2 Z 2B TEETH, BRSBEELIALT TV 2V
F DINENTEFIITHOND XHRFEL TV B DI TIED D A, ERSEEROZALT 7Y =7 MEDH
oV TIE, gc TV 2 —EBIRLTL XV, CPython DAV DSEEEIZRHID AR EfE->THE D, CPython
SIEPRIZBIOAREFS D LNFEEA, ATV =27 FDFERBEIC R o7z & ZICHIBICKR TN E Z
CHBRNT R (TFH B T 7 A MIBFIITINCEI LT S0,

FEED ML —RERERL T Ny THRER AT, BEEBINESNTLES L5 BA 7= 7 M 2AFESEE L
BHEDTERELTLZE N, Fio, "try...ezcept’ X Mo THIANEZHETE S XS5 T 5L, F 7V
A REEELEZeBHD ET,

F7T 2T MZE LN T AR T 4 Y RY W0z, VD (external) 7 VY —AANDBREF
LHOHRBHDET, IN6DVY—RE, ATV 27 MR R=YaL sy aryINLBETHERINLE DD
EHBEINTOETH, IR=IaL 7y a ypPMMTbh2RIEERVDT, 25 Lkt 7Y =7 MISERY
VY — R BRSNS 2 715, KIRIE close() XV w FBEMELTWET, 25 LA T2 MIHR
HIIZ close 32 KO HERINF T, ZORELTIRE, try...finally X0, Twith’ X5 L {#
FT,

oA TP M TE22REDOA TV bEDHDET; T HiE AV TF (container) I E
T, AVFTFA T FOHE LT, XTI, VR, BIUHEIBITONET, £ 7927 bAOSIR
BB Y 7 FDED—HTT, ZEALDHE, aYTFDEEVS E, aYTFIA>TWEF T 27
FOEDZ e ZIEL. ZNHT T2 VYDTAT YT AT ATREDDERA; LELEDS, aVTFOZE
FAREMEICOW TN B IGA, SFEIWR AV T FRASTWEEF TV 27 bDTAT YT 4T 4D &L
F5, LD oT  (RIVDEIWR) BEARGERA TV 27 "OPEFBARER A 7Y = 7 bADOZRE &0
By TOMEPET2OEEEARERA TV 27 PHREHEINEE, 2W0WH 22Tk 5,

B34 7Y =27 POEWEDIZ LAY ETITHE LEST, ATV VDTATYT AT ADEEPE S NTX
Z. BIBRTRENCEGINE T BEALRERETIE, Hi-2lE25H T2 &5 REBELTS &, EBIQIX
UMl TBFEOA 7P 2 7 FADOBRERT e H D £ 50, EEARERA 7V 27 bTIEZED
EOREERIEIDZERA, flZi.a=1; b=1TF2. atbl3lE 1l Z2EORLATz2 %
ST E2HHBZL. £O5TRVEEDDHDFET, ZHUIELIKELES, LrL.c=[0;d=0¢
T2, ct dRENEN_DODRER T, HWIZ—ER, FiHFRSINZEDY X M 2B T 5 2 LR
MXNTVET, (c=d=[0 T3, ctdDHHRAILATY =27 bERALET)

3.2 REEDERE

PUFE Python ICHARAENTWRRDY X FTT, (HEEICX-T, C Java, £RBFZZOMOFFETED
N7) ERES 2 — T, ZOMOBINERSINTVWE I DD D £, il (FHER. BEEHEN
WEET B HEF. 72Y) OB, ZVWTWIEES 4 75 ) 2@ L TRESAE T, Fko—2aro
Python Tid. BOREEMIEICZ D XS RBMAZRINE 0 LOLEEA,

LITICEHT 2O WL O5I2id, " FkEME (special attribute)’ 252 L7-BERH D 5, ZnHDEME
BHEREANDT 7 L AFERERMT 20T, —RNZHRIHHT 200D TREDH D £HA, FKEMED
ERIITPREEIN S AREEL D D £5,

None ZORICRE—DELD2HD EFXA. ZOEEROF TV 27 MILE—DLAFELEEA, 20D
A7V =7 MEMABAALS None TY 7R RAENFE T, 2OA TV =7 ME MRARIKNTEIFEL
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BRVWZeZLDLETS, BRI BHRIIZEZ RS R VLT None ZIRL %3, None DE(H (truth
value) (3% (false) T,

Notlmplemented ZODRUZIZHE—DEL 2D E¥A, TOEZEOF T =27 NI —DOULOHFELE
Fho ZDATY =2 M3 NotImplemented ¥\ 5 Python THRD LM TWEHHITY 7RI E
T BUEX Y v F AR X YV v FICE SN BEEE 72 U T 2 A TR FEESI N TVWRWEE,
COMEZRTRETT, (ZORITA Y EZ =7V REWHA T2 RIS ETHAEZ T 20, ZOHEHET
WIHRFT 2D 7 5 —n Ny 7 DU ZAL £, ) SONPTEEMREa > 7T F X M TORHEIZL T
FWIFEEA

FHE implementing-the-arithmetic-operations 22 L TL & W,

N— a3 39 TEH: NotImplemented DFFAffildIFHELE TS, Bl R THEFMEZNATNTS
DeprecationWarning A ¥ 3, ZOEEHIIREKD - 2 > D Python T TypeError ik L
ESa

Ellipsis ZORIZIZE—DEL»HD T A, COEZFROA TSI 27 MIRE—DULPEELEEA. 2O
A7V MEVT I ... F720F Python THRD 5N TW 5 4H( Ellipsis T7 7RSI E T,
HIHIZE (true) TI,

numbers.Number #{HY 7 Z /U Ko TERE N D BRTEESHAAADRMBIRIC X > TRE N2 A
7Yz bTY, BIEATY 27 VIEEARTY,; —~EEPERSNL e, THEEEEINDL LI
HYHEEA, Python DBIEA 7Y =227 MEWS FTHRABHFEATES L TAOHYEL ECBEHRL T
T, arPa—XNTREZRBT2BICHIFIREZZTTVET,

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

the following properties:

o ZOXFHINX., FJIRAVANIZRIZE L XX, TOBBEOEEFFOA 7O = 7 b EAKT
>HMEBUEY 771 TF,

o TEZLH, I0ZKEE LTRBEINET,

o /MUSORNICH D 1 DOEBRERVT, RICHAEZPnERRINERA,

o MBUEDOKRICHZ 1 DD RERVT, TIKEHAZZ Y rIEERRINEEA,

o MERBHENEHMOL ZOAFTREINET,

Python 1388, 1FE/MNIGEL, ERBOMTXAZIToTWETS:

numbers.Integral (B#) BEARII. B (EOBB LU0EOE) 2R ITBFANEANICEIT 2 HHR
ERBTHHTT,

BREOZ 2 EBED D 5

B (int) HEHIROHFHH O ZRIL 925, FAAEER () XEV 34 XDHIRD A% 3Z
JET, U MERRYRAZEEDLDIZ 2 #HEERB 2ROt BESINE T, AORERS
By MHOECHERIIESNTWS X5 LR E25Z 5 2 OMBKRBE L TRINE T,

7T —IJUE (bool) HEMAEHD False & True 2R L %3, False & True KT 2 DDA 7Y =~
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FNDBBT —MEFTY 27 P T, T VHBEBUOREMTH D, B AL DRIT
ZRZEN0 & 1 DEITRBBNETH, HlSte LTXFINCERES AL 23 Ezhzh
"False" BL U "True" ¥\ 5 XFHARINET,

BHFRFICET2HANE, BB EED Y 7 MEASRST R ZHEFEICBWT, b EERLERD
TEDLORXEREINTVWET,

numbers.Real (float) (R¥) ZOANIFIEMEL ~ DOEIKREEIZE/INSUSECE RELL £ 3, RIAA[HE
BEDEPHR A —N—T7 0 —DWNFEREED T —F 77 F v (BLU, C R Java IZ & % 5%%)
WHENE T, Python IZHAGEZEN/ NGB Z Y R — b LEEA. —MAVICHREZE NG %
ESHEEITay - XEVDHHZEINT 20t HHIAE S, LrL. 25 LEHERZ
Python TA 7Y 27 FZ2WHIBEDF — =~y FITHARNIW L7122 dDTT, £/ 2HHD
TFE NGB 2 O 2 THMEIC R 2 HIE D D T E A,

numbers.Complex (complex) I XML, FEML XAV THEEEL STV IEE/NMNUEE 2 >—H#
WU THEHBREZRB L 9, FE/NMUEICOWTERZD LRI CHEN S TIIE D $9, HEM 2
DFERFER B L CRBEERE. 2hehmisat LEHEMN z.real 3L z.inag TRO T Z 2T
ERE

D= RB (sequence) ZOHNI, BIRDIEFES (ordered set) ZRIL 5, ERIFIFADEK TS ~

T2 ENTVET, HAALBEK len) 2FES 2, >—F VY ROBEIZEHERLET, ¥—F VA
DRI nOEHE, A VT 7RF0,1,..,n-1 2ORBZEETT, P—r YR a DEFR (T ali] T
BEIRLE T,

= Y AFA T A AR (slice) Y R—FLTOVET: ali:jl ¥ T3, i<=k<jTHEAVT
IRk EbORTOHEHRBREZERLE T, AXKBL LTRAIA RAZHVWEEE. A74 RABFETLEEZ D
DTy =T VRERLET, Filekd = Y ANTIE, A VT I7REED 0 DOHBEL LDITA ¥
T ADERIRD B LET,

=T Y REoTE BZD " AT v 7 (step)” 8T X XKD VHLERA T 4 A (extended slice)”
HHR—PLTVET: ali:j:k]l E x =1 + nxk, n>= 00D i<=x<jTHILIBRA VT IR
T ZFOLS7% o« BTOEZRRLBIRLE T,

=AW, BEEARERD D), T3 TROVWHATXHIATVET:

TEREB Y —7T VR (immutable sequence) EHEARELRY — 7 Y 2AMDA T =7 M, —EAK
ENZEEDEEEETLZIENTEFEA, (A7 27 MDA TSI 227 PADZRH A -
TWaHE, ZRSINTVE ATV =7 PREEARERA 7Y =27 T LK, ZOHEIEHES N
ZAREED DD ET; L L, BEERRERA TV =7 IDEESZRLTWEA 7Y 27 POESE
i, ZEF 5L ATEELA, )

T OINIEERRE Ry — 7 v ABT T

XFEFR (string) XFFE Unicode 2 — KRS ¥ b RET 2 OB TT, XFHNFDED
a—FHRA ¥ bbb U+0000 - U+10FFFF OFIPHITRILIN S Z & AT E %7, Python |3 char
BebEdA, b, XFFHDEDa—RRA Y FHEX "1 OXFHNIA TS 27 b
ELTRET 2o TEET, HAAABEE ord() 133XF4F % U+0000 - U+10FFFF
DHIFOBENEW L ¥, F7e. #AAKBIE chr () 13 0 - 10FFFF D#iH OREZ MG
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TH2RX 1 OXFHINCEWIL £F, str.encode() E7FAbra—T4 7252k
T str % bytes WA T 27-DIHES 2B TEE T, /2, bytes.decode() IZLHZFD
WDRFITTHIENTEET,

A FIVE (tuple) X TIVOEFRIIEED Python A 7Y =22 FTF, ZODEOERE,I SR Z X
TE, HxOBEFZERBET 2K 2 h v~ TRY > THRL XS, B—DOBEENPLRDLX TN
(HEE S ’singleton’) Z21F2 1213, ERZRB T2 XDERICH V<223 %F (H—oX /2T
TRETINVZHELERA. THE X2 V- AT 2DIENZHZ 2 L5 Lizidh
B2V HIHTY ), BROELBRWHERONZ/ES L DX TR D 5,

bytes bytes * 7Y = 7 MIAFRERESTT, BEHRIL 8bit N4 F T, 0 <= x < 256 DHIFADEE
BTRHTINET, (b'abc' DEIH7R) bytes UV 7 7 ALHHAIAAD bytes() VYA MF 2
REfoT bytes 7737 FEETEE T, £/, bytes £ 7Y =7 Mk decode() X
Yy Rl TXFINTTa—- R TEET,

TEAREL S —7 >~ AB (mutable sequence) ZEHAJRER S — 7 Y RE fE LR TEET 2 e H
TEZFEY, ZHEARER S —F7 Y AT, IFFRELEPR T A AKGL 2> THRES WL BERIKRAE
15 22D TE, del (delete) Xa o TEEZHIFRT 2B TEET,

Python I[ZHEAIH HHAAENTVWAEHEARER S —F Y ABNX, 5D ZAHZDTT:

JZRE (list) VR MOERIZTEED Python A 7Y =227 MITEZ T, VR M AfFELOH
WCH Y TRYISNZAZMANTED £5, (BRI 0 1 D=7 Y R%/E2 DIk
BAEDTIERBERNZ IERLTLIEI WY, )

NA REF bytearray A 7Y = 7 MIZEAREIRACYIT T, HAAAD bytearray() a2~ X b
TR EoTHERZNE T, ZHEABERZ L ZRINE (DFED Ny ¥ 2L TERWV), byte
array [ 3IEHETHERR bytes A7V 27 PeFAIUA Y EZ—T7 = — A BB RRBEL £,

JEEREY 2 —JL array %, collections EY 2 —/LiCid, ¥5RBIa— RTINSy —r v RH
DBIAH D FF,

88 H£E5MI HFORW, 22— TARERAT 7Y =7 FORRESGEZRBLET, 207D, (A
D) RFEloleA VT v I AT 7RI TEE A, L, 47— MIATHET, HAAABR
len() BEAOEFBHEZERL T, BEHORIVLHENTIZ, EECEL TV E00EERT R b,
=T Ao DERDOYERR, HEES - MRS - 7% - WFE L Vo LBEN R EHE O R T,

HEEDEFRIZE, HEOXF— R UEEEICET AL — AR EHINE T, BUEENIETE Ol
N—=IUZHED ZEIFER LT EE WV, H L 2 20FMED AR FETH 2 (FlZIE 1 & 1.0) 7%
5, ZDIBED 1 DODAEEBFIEDL I NTEET,

BE, 2 DOMAAARRENDH D 5

6 AAELRBEANUTT, HARALD set) XA TF T XTHERES N, K25 add() ZREDWL
DOPDAY vy FTEHTEET,

Frozen set B8 FREREEHTT, HAAAD frozenset() 2V A7 7RI K> TEREINE T,
frozenset (ZFZET Ny 208 RDT, JIOREHOBERIIK 72D, HEOF—ITTH LN
TEET,
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IV EYTE (mapping) FEDA VT IREATA Y FIRMLEINT, 7V =27 v o R 2EROES%

RKRFELFET, BRTFREL alk] & k TA VT 7 RAEESINZEEE a OB IRL 5 BEIRINHE
FEAROHFTHS Z e TE, AR del XOMRIZTEZZ N TEET, HAAABEK lenO 13,
<y EYIHNOBEREEERL T,

Python ICHRAID HHARAERTWE Yy VY 7HIE, 50D 25— T

EHER (dictionary) XIETEEOMHETA VT I7RAINEF TV 27 b bR 2EMOEAEZRLET,
¥— (key) £ LTHZRVWHEOME—DOENZ, VR MPRE, ZLTAHT7Y 22 FOR—ETEL
ECHEIN 2 ZOMOZEHEARERA TS, Ziud, FFERERMMEET S LT, F—Dy
Y AEPARETH 2RENDH 57-0HTT, BEMZ 12 5HE, F—(HEEoBHELEICES
FAHANCIENET: ZoDEPEFELL%2HE (BlZAE 1 & 1.0), AWZFEUCFHFEHEOZY MY
ERTAVT IR LTHES Ze BN TEET,

HEIHADERE R LE T, Db, F—@FFEEEMEnzEEG ARSI TwEE T, B
FOFXF—%BEEXHZTH, F—DEFIZLOLY XA, F—FHIBRLZOBICHEATS ., TTO
BT TIRZ L HEORBIEMENE T,

PEEIZAHEARERATT B .Y R TERLET (BFERT 22 LTIEZEWV),

$E5REY 2 — )L dbm.ndbm | dbm.gnu ¥, collections £V 2 —1D k512, Flo~wy ¥y /il
DR L TV ET,

N—=a Yy 3.7 TEH: Python DN—Y a3 > 3.6 Tld, HHEEXEAEFZHERFLELATLR,
CPython 3.6 TIIMAMEFIIRFEINE Lich, ZRERESINLEHOAKE VS LD, 20Y
ROFELEOHE L ARENTVE L,

MO LRTEER! (callable type) BEEUFECMH LIRME (FUHL (call) BHR) 2175 2 TEHHTY:

2—HERBE (user-defined function) T—WEREA 7V =7 M, BAEREZITS & TEK
XNFT (BAHESE 2R), BELE. K515 (formal parameter) U A b & [H UBOBERD A - 725]
At bty hEd,

ke
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Bt Bk

__doc__ BEBDRF a2 XY T —2ayXFHT, FFaXxyr— | FEAATEE
¥ a YDRWEEE None IR D £3, BT T RITHk
ARENER A

__name__ B OARTTT, #HXIAALARE

__qualname__ B8 D qualified name T, EXIAAABE
N—a ¥ 3.3 TE.

__module__ B ERINTVWEREI 2 —LDELHI TS, TV a— | HFXAATRE
NADITRWEEE None 1272 D £35,

__defaults__ T 7 A0 MEEZROF RIS T 27 7 420 MEDID & | FHEIAAAGE
NI=RTNT, 77 40 MaZF D51 e W&
None 1272 D FF

__code__ AURANINT-ERARERERAT2a—-FA 727 | EXAATHE
F TP,

__globals__ B D7 a— A \VEBDA 5728 E (NDOZR) T3 — | stAHLEA
COREZ, BEIERINTVEEY 2—1DrE—
PNV AETZER 2 E L £ T,

__dict__ EEOBEBUEEEZ Y R— T 200 IZEMAIND & | FHEAAABE
NTVET,

__closure__ None ¥7z13BI DM 4 D BHZER (51BN DOER) 1< | HiAH LER
B UTHEZHRBLTOVS L (cell) PS5 X TN
%D %3, cell_contents BIHEICOVWTOFHRIT T %
ZRLTLEE W,

__annotations__ | ST X —RXRDFERDBA - HETT, HEDF 13T | EXAAAEE
A =ZRHT, BRYEOFRDD 25E1X. 'return' 3
ZFDOXF—LDET,

__kwdefaults__ | ¥F—V—RNEHARIX—-XDT 7 4L Mk ZTH=E F%AAA]RE
T3,

EZIALATRE] L 7L ENTWREMEDIZE AL, RASHLEOREE2F 2y 7 LET,

B A 7Y 27 M3k, FEOBUEZRELLDEFLAED TEET, ZOMAEE. B2 IXBI
WKCARTF=REMG LW EREICHEZIE T, BIBD get % set 1ZI1d, BHD F v MRz W
59, RAEDRETIE. I—UERORBTOHFEMEZYR—FLTVBDTERELTTEL, #
HAHBEBDOBEEISFRY K- TBFETT,

AT 27 FiZEM cell_contents BHFioTWET, THIZEALDEERET B DICMZ
T, BLDEZBFZDICHEZET,

BBERICET 2 Z20MOERIIEBOa - A7V 27 v ol o0E T, BBONHR
(internal type) WCBIF 2&AZ SR L T2 E W, cell BT types BV 2 — A6 7 71 R
TEZET,

AVARAVARAY YR A VRRVARAXYV 9 RATI2 T NI VA, VIRAL VARV ALAEED
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PP LAJREA 79 = 7 b (BHIZ 22— ERBK) 2RO %7,

HAHLEHORKREMS: __self B3I 7AA VARV AF T2 T, __func__ 1ZEE
AT MTTF; __doc__ AV Y FORFaXyT—2arXFH (__func__.__doc__ &
ML) T3; __name__ & XY v FOAKHT (__func name__ Y [FU) T7; __module__ 1FX

Vo RRERSINSZEY 2 —LDOLRITD. Y 2 —LVEBRWIEEIX None 122D 9,

XYy R Eie, BECHHEEA 7Y =2 F OEEOBREC (MORERTEZRAD) 7
I RTEET,

275 2ADENE BERXE>TEEDI FADA VARV AEMNLT) BGT 2 &, Z0EMED
-V EBRBOBEBA 7Y 2 ERIZTFIARXY v FATV 27 b THIUR, 2—FEFEAY v K
AT 27 MDERINDZ BB FT,

TIAMBA VARV AEEAL T2 —YERBERA 727 VEIIET 52212k oTAH Y RK
VAXYy FA TV bEREIN- &, _self BHRZFOAVREX VAT, TDOXY Y

FATZY 27 MIFFBINTHS (bound) EWWEF, HILWAY v FD __func__ EBHED L
DA TS 27 +TT,

TIARA VAR YAPSL T FAXY vy RATI 27 b EABETE2ILICE>TA VAR AR
Vo RATT 2l " ERIN &, self  BHIZZRZFDHDT, __func_ _ B

FZAXY v NORKZH 2B A 7 =27 b TT,

AVRARYARXY v FAT Y 27 PRI NZHE, REICH 2 B8 (__func__) DFFUSHIEN
¥, COLE IIRA VARV A (__self__) DEIHY A bOETHIHAINE T, HlZIE C
PEB IO ODEBEZEDL 75X, x B CDA VAR VAT R, x.£(1) O LI C.f(x,
1) OUHLEFETTT,

PIARAXAV Y RATI 27 bMBAVARVARAY vy RATY =27 bHAEHINZEE, _ self
CHRENRTWE " IR VAR VR 3HRBIZI FRFDBDRDT, x.£(1) R C.£(1) D
FEH LI, RIEICH 2802 £ ¥ LT £(C,1) OMEUHL 2EMTT,

BB, BBA T2 B A YRR VARV y RAT I 27 b ADEBUL, A VARV ADL)E
XD HENZ7-fTbNE T, BEK Lo T BEEZa -V EBIRALTBE, 20
O — A NVER O T X 5127 2 DRI REICRD $9, £ FEoZ#da -3¢
REBUIH L TOATONET; TOMOMOTH LAJREL 7Y =7 b (BXCMHUH LATRETHR WL
BTOATIY 7 M) IF. EREIATWMOHEINET, £hnd, 7 I7AL VY RAX Y ADREHEI
2o T3 L —PERBEL. FEX Y v MITEiIh B A; BfEh 013, B 7 720
EBtETH 235G 12T T,

T TR L — B (generator function) yield X (yield X OffizZMR) ZHS5BKL LEXY v ¥
B2z RL—2BY cWEINE T, 2O X5 BB UH I L 2IdEIC. BEoRKEE
T35DMRE24T7L—XF T2 b2IRLET: {1 7L —&D iterator.__next__() X
Vv REMUHT L, yield X ffio THEIREMEIN 2 ETHEHEEFEITLE T, BBOD return X
BRITT 2 0HIGEL /2 L 21X, StopIlteration fISfEHIN, 4 7L —ZPRTRE[HD
REEFTHELTVET,

J)L—F B8 (coroutine function) async def ZH L TERSNZBEKP XY v F2 JIL—F
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BB (coroutine function) EFFUE T, MU XN, 2D K5 2B coroutine 7Y =
JIERRLUETS, al—F YBIE async with X async for X/ TR await REHFDZ
EDHERET, DN—FoATITIF 22U TIEZ W,

FERHAS = L —ZBAHK (asynchronous generator function) async def %o TERI . yield
XEFHLTOWRHEERR Y v K% asynchronous generator function WX ET, ZD X 5 B
Bix, U =, FERAA 7L XA TP 7V ERLET, 2DA 7Y =7 M async
for XTHEBOAREREZITTZ2DIMZFET,

Calling the asynchronous iterator’s aiterator.__anext__ 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.

#BAIAFHEREL (built-in function) MAAHBEEA 7Y = 7 Md C BEAD T v —TF, HAAAHE
BB len() % math.sin() (math IZFEEOHARAAEY 2 —V) TF, FIHOHKPLEE C
R cRESNRTOR S, At LEHORKEN: __doc__ BHBODFNXaxXxr7—2arX
FHTT, FFa2XTF—arPRVEEE None 122D £3; __name__ IZBABOARITT;

__self__ I None ICHEINTVET (HAAAXY v FOHIBBMML T EW); __module__
Z. BBDIERINTVWBEEY 2 —LDHATTT, Y 2 — VAR RWIEEE None 128D F5,

HFHAHRAY v F (built-in method) EFEICIIHMAAAEBZRIDETREM LD DT, 2556D5HE
12 C BEUCEZ N2 Mo DF 7Y =7 R IEBHRI ARG 1B L TR o TWE S, Al
HBAXY v RORNZ, alist ®VA AT =27 b L7zt XD alist.append() TI. ZDHFEIZ
2. AH LEHOBEN __self 1% alist TREINZ ATV 27 MO ET,

25X Classes are callable. These objects normally act as factories for new instances of them-
selves, 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 __init__ () to initialize the new

instance.

DI3ADA VAR X Instances of arbitrary classes can be made callable by defining a

__call__ () method in their class.

EPa—Jl EY 22— Python 2 — FOETERN RN T, import X & % W id importlib.
import_module() MHAAAD __import__() D X5 REHKEZMUIH T Z e TREXNS import
system WX o THERENE T, EV2—AF 7Pz NI FHELF T2 (ZHE Y 2—-0A
TERINTBERD __globals__ BHEPOLBRINZFHETT) TEEINLLHIEMEZFE> TV E
5, BEOSMIE. ZOMHFEOMRRICHREINET, 2 n.x dn.__dict__["x"] EFMTI,
EVa2—NF TVl NI, BV 20PN EZa—FA TV 27 P EFATOVERA (1]
B OIUID S BER VI SHTT),

BEORAZITS . EV2a—VOAMEMBEEOATZERLE Y. A n.x =113 n.
__dict__["x"] = 1 E[FLCTY,

ERFEAD (HEXAALTEER) B __name__ XEY 2 —VOHAFITT; __doc__ IFFABKD FF 2 X
VT—=raVXFHITT, FFaXyi—yardPRhWEElE None 127D £3; __annotations__
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(A72aFn) BEZ2a—LVOREEETLTVE ZICNE L BEHT/T—>3> BAo Lk
ETT;, Va2 —ADB7 745 — REINEEE, __file_  ERn—FRINLET2—1T7740L
DRAZTT, AVETVRIZEHNCY 27X TWS CEY2—NDEIRFGEDEEDEY 2 —
VT, __file_ BEEFELRVD2S LWERA; £HEF A4 77 V0680 — F I NIRRT
Ja—OHE, ORI EEIATIV I 7 ANDARRZITHED FT,

FAH LEHOREM: __dict__ 1FEY 2 —VOARIZERT, #EL 727 T,

CPython implementation detail: CPython 23 €Y 2 — A EHEZHIFRT 2 HKICE D, TV a—
NEEEDEERBR 2R o Tt LTH ZOFRHIZEY 2 — AR a— TSN RICHIR S L E
T, TNEET IR, HEEZ ALY T30, HEZEEZELE > TV IMEY 2 — V2R LTIEZ W,

ARBLYSRB HRZ LY ABNIEE, 77 AER (VFAEE Z2R) TERSIET, 77 RE3H#H

EAX TV 27 P TRESNLAHEMEZR > TVWET, 77 2ABHOZMIE. ZOFFE T 2R
(lookup) ICEIERZNLE 3, BRI, C.x & C.__dict__["x"] WCHEREI N ¥ T (72U, BHESHKO
BERZZZON2EOPDT7 v I BHDET), BUENZDEBRTRO» LRV E, ZOREEY 7 X
TT”%#%H JohgEd, BIES A0 ZOHRKIZ, C3 XY v FFRIEF (MRO=method resolution
order) ZF|H L TV T, EEOMARERIIBEDHIEIC ORI S X4 7EY F) MAMEND > T
HIELLEEL %9, C3 MRO IZ2WTO X DEFMIREHRIZ. 23 VY —R BT S FFa X b
https://www.python.org/download /releases/2.3/mro/ IZ&H D £35,

IR (CEYLET) BUEBRE I IAXY Yy FATI 27 b 2RES LT 2L 2 WZE, 2047V =
7 ME __self__ BUHENRCTHEIIBAVARVARXY vy ATV 27 MBI FE T, FFHIIX
VYV RATI 27 b 2RES LT 2L ERE, #IXY vy AT Y27 MTHy TENRET TV T
WEBRINE T, TAIUTE (descriptor) DRE HiExSRT 22, £HOBEHTY 72050
HLUZEME e BT __dict__ WRIFSATVIDODRRL ZEBDHZ2D0B0HhD 3,

77 ABEERATRZ L, 2007 5 ADOFHELINEFIN, BEES 7 ROFFETERL A,
VIRXTI =2 VEMUMT (LREESR) b, 7 I7RA4 VARV RAEBERLET (T e2HR),

FokEME: __name_ 137 7 XK T __module__ 17 I ADNEREINIZEY 2 — VK TY; __dict__
37 7 AP OLETZEMED A - 71-8EETT; __bases__ BREEKI IZADPLRBERXRINVT, HEI IR

DYVRAMIENBIEFTHEATVWET; __doc__ X7 F7RADFF a2 XY MXFH|IT, REZEDHEIZX
None T7F; __annotations__ (A 7> aF ) &7 7 RDEREEEITLTWS & ZITINE L THT

JTF—=ay BA-7HETT,

V7 RXA AR 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 72X ) T4 (descriptor) M3 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.
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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 VARV RIZ, BIFFEDHBIDRXY v FERE-TWAEE, BUERSY — 7 v 2B H 30
By RO LS ITRES Ce BN TEE T, FHAV Y RE 2SR L TN,

WREME:  dict  WEMoEETT;  class BFA VAR ADIZ T AT,

/O A TSIk (FPANATS LY bORIR) file object BEMPNET 7 A VERLET, 77 A4
T2 Y eER 7DD ARSa— by FHEBHD EF: open() MHARAARE. os.popen() .
os.fdopen() . Y7 v b4+ 7Y 27 D makefile() XV v F (H2WVIFEREY 2 —uh HIEHEX
NBMOBIEL XY v F),

F 7Yz b sys.stdin . sys.stdout B sys.stderr &, £ VX TV XOEREAT). FEHEH
. BEROEELS —HHA M) —L2MIBT 27 7 AVA TV =7 PIHIHbE L E S, 2hbidd
NRTT7F R ME— FTHLN, io.TextI0Base lIRY 7 AT X o TERI N A Y X —T7 = — 21T
L\iﬁ—o

AEBEY (internal type) A ¥ X7V XDBNEHNHE > TV B WL DDA, 2 —F NI THET, Z
NODERIIFRDA VR TVRDOAN—Y a Y TCREFINLAREMEAD D T34, 2 I TiEiEdo%E
DD TEEET,

JA—FRATTzOF a—-FAT7I =7 ME NA LAY NACILENT: (byte-compiled) FEATRIRELR
Python a—F, 4 NA FO—F Z2RBLFT, a—FA TV A 7Y =227 FDEN
Fe BECE 7Y = 7 b SBERD 7 a — VR (BB ER L TVWSET 2 — 1D a— L) 12
B UCTHRNZRZREZR o TWDIZH L, a— R4 7Y 22 MZBary7F A PpneEns 2
ETE; Fh BBA T2 P TRT 7 AN MIBMERZRETEE TS, a—FF 7922 T
FTEERA (FARICGHEIN2EERIAT 2720), KA 7Y/ P eEY, a—F4+ 7Y
7 MIEHEARARET, BHATRERA 7V =27 bADOSRE (B, BIEICEDLLT) A EEA.

At UEHORREM: co_name [XBIBH. co_argeount 1IMES 15 (MEHHTEE 77
N MEZFFOBIZ &) OIS, co_posonlyargcount XM BEBHEMFIE (77 v MEZFFOF|
Bz &) DR, co_nlocals IZBIBMES (51 EEDR) B—ANVEBDE. co_varnames &
0 — W VERGERALI2E TV (518D B % %), co_cellvars i1 R b B TSH
INTVWE R —INEBDOLEIEENLT=Z TN, co_freevars IZHHEMOARIEZMHMNL 72X
L. co_code 1FNNA b a— RAIERE L TWBXFF, co_consts &4 b a— RTEHLNT
WB YT INEMMNLIZZ TV, co_names 3 NNA4 b3 — RTHEDLATVWBHETOA 72X T,
co_filename & NNA b a—FDa Y L ABTbNTzT7 7 £ V4, co_firstlineno B DH
WIDFTES. co_lnotab lZNA b a— KA Tty b2 STHEESANOMIGH T %Z a2 — ML L 72 3F
Hl FEHNICOWTIEA Y2 =TV XDV —2a— FZ2ZR LTI W), co_stacksize (R
TRERAX Yy 734 X, co_flags 134 VXTIV XA KR T 7 7% a— FILL78H,

DTD7527¢y bdco_flags TERSINTVET: 0x04 ¥y M, B *arguments WX %
o THEROBOMEL X TE25EICITHNET; 0x08 By ME, BIEA *+keywords
M Efo TH—U— FEIEZHMTELHAICLTOHNET; 0x20 'y M, BB Y = 21—
RTHBHELTOHNE T,
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TFREERE (future feature) S (from __future__ import division) ® ¥7:, co_flags O
Ly FEIUVTHIET, a— A7V 27 FHPREDKEZEMILTary i fLrIhTnd It
Z/RLET: 02000 By M, BIBDSFREREEZ G L Tay A LS TWEHEICILTS
NFT; LETOAN—Y 2 D Python Tld, 0x10 B X T 0x1000 E' v b2MEDNTVE LTz,

co_flags DZDMDE y MIFERICHEICHIAT 272D FPRENTVET,

a—FFA 7227 bPBEBERBTEL TW3E. co_consts DERAIDBERIIAMDO RF 2 XV
F—2avFHNCHEDFET, FFaXryr—aryXEHBERINTVARWESIZIE None 12
"hET,

TL—L (frame) TSIk 7L =047V 27 MEFEIT7 L — 4 (execution frame) ZER L %
T FEMT7VL—2@3 L —ANw 74727 b (TilZR) MBI L. Bz b L — X6
BicEINLET,

FiAa UEHORREN: £_back IZEATDRAX v 7 7L —L4 (UOH LEIO ) T, 2R
Ry 7 7L —LDFK FBKR S None TS f_code ZZD 7L —LATHITINTWSRa— 4T
Pz T, f_locals ER— I AEROBERIMHELN ZEFH T, £_globals 17w — LE
Bucfbh T £_builtins IFMHAAAD (Python EH D) ARNCHEONE T; £_lasti IFBE
BRMBIA—F (I=FATI 27 bDAA b a— FLFHANDA VT v 7 R) TE,

f_code "D 7 7t X object.__getattr__ IZ obj & "f_code" ZIE L TITVWE T3, BEiEA
Ny b ZEHLUES,

R 7eE B AAHEREME: f_trace IX None THRWHAIZ, 2 — FOETHICEARAXRY FT
MOH XN TT (TN THBHALET), BFEIF. Y—RADHLWITI LT XY M FT
INFTH, f_trace_lines % False ICHKET DI L TANRY FORITEEINLTEE T,

251X f_trace_opcodes % True WCFHEL T, B I—FIT2DAXRY FOEREFAILTWVWS
MELhFEA . T P L—RBIC K o TEH I ALBISD b L —2Sh T 5 BEucikh
Hi7=586. REZERA VX =TV XORBBENIZORDBZ0D LRV EIZERLTLZE W,

f_lineno 7 L —2AHICBI ZBEDITHSTT — L — B (trace function) MIT Z OfE
WRHEZAAZTO o, HHEELLITRY Yy T LET (RTEROETIZIL—LIZWVELEDA), T
Ny AT, f_fileno ZHEXZAL T, ¥ v 7D (Set Next Statement iy & d) 2FEET
.

TV—LF 7Tz MEIXY Y F2—D¥R—FLET:

frame.clear()
ZDXY Y RiZ7 L =R L T0Ea— I VEBADOSRBELETHIRLE T, £k, 7
L= Y 2 2L —RIZBLTWESEEE, Yo r L —XCHETUEMTORET, T8
EoTI7 V=LA TVl b EFARERSRPBHEINS X512k D 3 (BIRIR, fisze
WL, BTHESI DI L —2ANY 7 E2EET 25E5).

7L — ADBEETH DS RuntineError BSEH XN E T,
N— g v 3.4 TEN.

FL—XNw Y (traceback) 7TV b P —ANw 7 F 7P MIHINNDR XY 7 P L —R%
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RILET, PL—ANw 7 A 7Y =7 MAPIIDIEEE 72 & ZITHEERIICIER S D types.
TracebackType Z WO U THRIICBIERR S N7z L ¥ T,

BEERANCAE S NIz L= ANy 7T, BIHNAY FIDORRNFEITRAZ v 7 2R o T
RolzL A OUZ, PL—ANy 7 F T2 PBED ML —ANy ZOFNTHAZINE T,
WAV REFICABE, ARy 7 L —=2% 70l 7 LMITHHATES2 X518 EF, (ry X %
Z, ) PL—X Ny ZIX sys.exc_info() PRI XNV DO=FKBHOERL, L A4 D
__traceback__ B LTHELNET,

TRY T LYY IRV E A Xy 7 PL—RF (D ELFHEMLINT) HEL T X
MU —2IEEHEINET; £ VX T) ZPNFENCETINTWBIEA, sys. last_traceback
YLTHEZZHTEET,

BRINCIER SN2 P L —Z Ny 7 Tld, tb_next BHBY V7 XNREZ Yy 7 L —RX Lk
R 2 HEOREIZ. FL—2y ZOERZ LI NET,

A LEHORHRENY: tb_frame ZHED L RNMIBIFZFET 7L —2%EL £3; tb_lineno
FBIADFHEAE L /ATHES T, tb_lasti FHERMHTI— FTT, hL—2ANy ZHOITHSP
RRICFET SN TE, try XNTHINDREL. 2OXIET % ezcept Hi% finally Hid g
WIGEIIE, 7L —2A 7Y 27 PHNOITHESLIZRRZL0H LOLEEA,

tb_frame "D 7 7t XX object.__getattr__ IZ obj & "tb_frame" ZJE L TITWVE 353,
BEHEANRNY N ZEHLETD,

FEABLARERRREN: tb_next EAX Y 7 PL—ZADRD L~V (FINDBFELIZ7 L — 21D
HIA) 2o, B 5 W0VIERD L AL S L None T,

N=Ta¥y 37 TEHE: PL—ANY I ATV =7 MiX Python 23— FSHRIIZA VAR VR
{LTE2 X512k D, BEDALA Y RAZYAD tb_next BHIZEHTEX 3 X351k DE L,

AZA R (slice) T+  Slice objects are used to represent slices for __getitem _ () meth-

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

FtAH LERHORKRENM: start I3 TRTT; stop IZ LRTT; step 3RT v 7OMETT; Zh
ZNEM I NG EE None L R-oTWVWET, ZhLDEHIIEREDORERTE T,

RAFGARFT TS 27 MIXY Yy F—D¥R—-—FLET:

slice.indices(self, length)
ZDXYy FIZHE—DBEKGIE length ZID . AFARZFTTI 27 W23 length BHRED> — 7
VAHEAENIE FICERBT D, A7 RACHETAEREFHELET, 20XV vy Fld3 o
DB S ZTVERLET; THEFR start BX O stop DA VT v 7R, step T
DHBATAADELEETT ., 4 V7 v 7 RMEDB RV, HHEADETHIUR, BEHD R F A
AEED SRR D DT TROILE T,

FBHIXY v R (static method) A7V b #HIX Y v Flid. ETHALL LS RBEBA 7Y =7 b
MOHRXY Y REATI 27 "AOEWEIL T 270D HEERMELE T, B Y vy KA TV 2P
MIMEDOMSHLDATY 227 b, BEIEZLI—FERAY v FA TV =27 2@ 7 v —T7F, #f
XYy R&D FARY FAAL Y ARV ARG 5, KRCRENLF TV =22 MEF v 7
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ENTA T2 MiZi Y, FRLUEREBOXNSRIZERD A, BNUXY vy FATI 27 M
BENOCHLITEER A 7227 25y PLETH, A7V 27 FEHBINCH T TE
TR A, BNA 7Y 27 MIMHAAA IS A T2 X staticmethod() THEMINE T,

VARV RFATTOTI L JI7RAXYy ATV 27 M #IXY v FAT Y 27 Ml T, 7l
DATI 2 eI v N=THD, ZOXTI 2T VeV TART TAA VAR Y AP BHEL
DT HEERBELET, ZOLSRLTIMBELAEY ZAXY vy FA TV =22 FOEfEIZOWT
F, LD 7 2—HEFRXY v ¥ (user-defined method)” THHINTVWET, 77 AXY v FA
7Y 27 MAMAIABDA Y AT 7 & classmethod () THEMINE T,

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,
if a class sets __<ter__ () to None, the class is not iterable, so calling iter () on its instances will raise

a TypeError (without falling back to __getitem__ ())."

MAAATZ LTI 2L - T B FARFELT I 23, BHir I AT 27 ML o TEWKD D 2 HiPH
CRERLEYDIZONEETT, PlIZIE 23 —Fr Y RIMELOBEZORBIIEBLALH b LI EHE
AD, 74 RADERMPIERZZRZIRVDD LNERA, (WIC DFRFXFa2 XY A7 bETAICH D
NodeList £ ¥ X —7 = —ANZD—HITT, )

3.3.1 EXNBHIEZIAX

object. __new__(cls[, ])
75 cls DL WA VAR A2 DI ENE T, __new _ O FFFIXY v R T (ZDX
Yy RIFRBIRWE ATV 20T, FRINICEHNA Y v FEEST3H0EEH D FHA). A VRE Y
ARERT D EIBERINT VB 7RAZE-FIBIce Y ET, BDOFHEFA TV =7 bDary X b
772OX (V77 AOMUPH LX) KEXNET, __new () OREVEZHLLATS 27 bDA VR
YR (BEZ cls DA VARV R) TRIFIUIIED FE A

WA S2EE Tl 7 9 ROl A VAR R BT % & 212X super ) .__new__(cls[, ...
D) WS BEIEE L TA—NTTZAD __new _ () XY v FERUH L, #ilzicERmxhizA v
AR Y ARG ERZMA T2 R L £,

iter__ ()

) —— R——

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

do SO D e n )8! ne pena @) na None NO allable
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If __new _ () is invoked during object construction and it returns an instance of cls, then the new
instance’ s __init__ () 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 _ () MWcls DA VARV ARRIBLWEGE, A VAXYAD __dnit__ () XY v FIIFFUHX
NEHA,

__new _ () OEREMNI. EEARERE (int, str, tuple R E) DY T2 5 AT VAR RERE D
ARRARTDHIEWHDET, $h. VIREREI ARSI AXT 272DIT, DARLDART TR
T A —N=F 1 FENET,

object.__init__(self[7 ])
A VRARYAN (__new__ () ITXoT) ERINite. ZADECH LITIRX NS RN X
9, 518U S RDa VAT I RXRRICELLEDDTT, BRI FRALZDIMAET FADE HIZ
_anit__ O XV v REEOEE, REZSZAD  _dnit._ () XYy FREEZ XD _dnit__ ()
Ay FEIARINZHETH LT, 4 Y RX Y RDHEIEY 7 AFDHEUNHIA I N2 Z & REE L Al
b A, 2R, super).__init__([args...]) o

_new _ (Ot __init__ O WFEHELTEH IO bEMKT S (__new__ O PERL. __init__ (0
MENEAARXRAXTS) DT, __init__ () 253 None HZIRLTITWITERA; 25 LTLE
9 &, EITHFIC TypeError EHEINTLEFVE T,

object.__del__(self)
A VARVADWEIND L ZRZPCHEINE T, ThET7 74 F 7452 (HEHYTIEDD FEAD)
TRAMNI7REBMINFE T, BIEI FADN __del__ () XAV v FER->TWAEEE. IREZ 72D
__del__ () XYy RiThi, HEZFAD __del__ () XY v FEURIMLIHELT, 4 V2 &
YADEIEY T RGBT EH AL HERICHIFRL 2T AU D ¥ A

_del__ O XYY FHPWHRERLEIILLTVEAL YRRV ZAANDH LWSIEEED, WEEELESZ
LIk (HERINLRVHDOD) AIRETT, ZEA T =2 b 8E I Ed, BiELLA T 2y
FOHEWEINDZERNC __del__ O PIPUTHINZ Y S PIEEEKFTT; HED CPython @
FETIERIO—[E LrFFESHEINER A

AVRTVEPHET LI ZFZ, BEFELTWE AT =27 bD __del__ () XYy FBMFIH IR LR
ALEH D FE A,

FAMR: del x \FHEBE x.__del () ZMUHLELA —HiFEZ x DBBEHIY U2 1 OB6L. &
HIxOSBAIVY N0 FTEDRLEZOAMNUIHEINE 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.

BE:
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gc EVa—NLDRFaXVh,

g

& XAV P __del__ () BPLREBRKNTHIHEN S 720, FEITHITHAE L BIINI MR =
. Kb DIT sys.stderr IWEHELRRINE T, KT

o __del__ ()& FEOa—RFREFTINTVEEEIC, TEDOAL Y RELUHEET,
_del__ ()T, v Z%Wo/zb, 7uv 353 )V—RAMUH LY TEILEND D
B, __del__ (O OEFICEOFMEINza—Fickh, 20V Y —22BHCER IR T
WT, 7y Fay 2R 200 LOFERA.

o __del__ O AVYETVEDY %y FEAYUHIZETTEES, [EoT, (DEY 22—
NEED) 77 AT EREND B 278 —NVEBIZTTIZHIBREN TV S 2>, None I
BESNTVWE02H LNLEVA, Python i&, B—D7 Y X —Ra7THESHHTD 71—
NUFTY 27 ME MO T e — NVEEDHIBRENLHNCEY 2 — A HHIFRE NS Z &
FHRAELET; 2D X570 — N VEBAOMD 5 DSEHPFELRVEA, __del__ ()
XYy RPMEINTZRERT, A Y R—= P ENZEY 2 — AR EXFATRETH 5 Z & ZAREE
TEDIKRIONS LM EEA,

object.__repr__(self)
repr ) MHAABBEIC L o THUH I, A7V 27 b EERT AKX D (official)) XFHNZFHEL %
T AR B, AR (BYIRIREDS G Z S5 iud) RICEOA 7Y =7 2 BAERT 2012 5.
7% Python KO X 5B D DTHEINETT, TERWVWARS, <...some useful description...>
RO FHNNBRENZRETT, ROERFINA TS =7 P TRINZRD FEA. 77 A0
_repr__ () BEBRLTWT __str__ O EEBELTVWARINZE, Z2DTIF7ADAL YRR AD TIER
RO (informal)) XFFIRBMNERZ NIz 22 __repr__ O HMEbIFET,

ZOBEIET ANy FOBICE L AVWSLNE DT, L EADBEREZEA. HDOEWTHRW I S KRR
T35 EHREETT,

object.__str__(self)
A7 27 +D BEARXD (informal)) 2 WIEERRICHE L L XFHRHAZEET 2 012,
str(object) LAHAAABI format (), print ) &k o THENF T, EDHIZ string A 7Y =2
FTRFNERD FH A

__str__ () AR Python RELZIRT Z e BPIRFINLRVE VWS HT, TDXAY v Fid object.
__repr__ () LIEERDET: XHERR, FREBHRLRBAZEHTLI N TEET,

FHAAAT object ICK > TERINIZT 7 40 MFEEIZ, object.__repr__ (O ZMOHLE T,

object.__bytes__(self)

bytes ICX o T I, ATV 27 FOANA FXFHERIZFHELET, Z4UT bytes 77V =
7 FRIRFTRNETT,

object.__format__(self, format_spec)
format () MHAAARE., 51T 74—y MEAXFH) FF)L OFHif, str.format() XYV v
FIZkoTHUEHEN, A7 27 D 7 73— v MEEN/ (formatted)” XFFNIRBZIED £
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T, format_spec 518IE. BERT x—<v MEA T a2 YO EELXFY|TT, format_spec 5l
BRI, __format__ () ZFEETHZENID FITH, IZLALD T T RAFHARAAEDWT AN
Tx—=<vy MLEZFELZD, AL &R 7+ =<y MbA 7> a VX EHVE T,

BEHED 7+ —~ v MEXDETIX, formatspec 2SI L TL 72X W,
ROEESFHNA T 27 P TRITUSRD F8 A

N—=YaYy 3.4 TEHE: BTROLFINEINEHE object HH®D _ format XYV v K
TypeError ZiAH L ¥ 7,

N—=Y a3 3.7 TEH: object.__format__(x, '') X format(str(x), '') Tid%< str(x) &
Effiicin h £ L

object.__1t__(self, other)
object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)

INHIFVbW 5 7 HEERIEL (rich comparison)” XY v RT3, HEFS Y RLE XY v FHDON
JOEL T O TF: x<y & x.__1t__(y) ZMOEHLFET; x<=y & x.__le__(y) EMUTHL ZT;
x==y & x.__eq__(y) ZMFUHLET; x!=y & x.__ne__(y) EMUHLET; >y & x.__gt__(y)
ERECHLET; o=y & x.__ge__(y) ZFFHL T,

JRARIEA Y v FEEZ 6N LG BORTICHT 2HEAZFHEL L TVWRVWE I, YTy
NotImplemented #iR3 0 d LNFEXVA, BFl LT, EEICHEITONI L 212X False B> True
ZRLET, LrL, ZhoDX Yy FIEREDEZES A TE 20T, HEHEE 77— ED
aAYTHFRAM (T2 213 if XOFEEERD) TlEbIEHE. Python (&% DEIZH LT bool() ZMEN
HUTHROEMBZHIKL 275,

is »OFHENS object D __eq () AV Y FOFT 7 4L FEETIE, LHBLTHE RGBS
12, RDIA—FDXSIC NotImplemented ZiE L ¥ 3: True if x is y else NotImplemented
o __me_() XV v FiZ __eq O WCIEZZRZEL, NotImplemented TRWVIFGH IR T KL X
BET, MOHBEEF7 7 40 s DFEEIIHROERIID D FH A, HIZIE (x<y or x==y)
F x<=y LRRDFERA, —DODOILERDZEAED S HBEAE T2 HEA KT 51213 functools.
total_ordering() ZZML T 12X\,

HARXRLDOHEEEEZYR—FLTWT, HEOF—IXHFSI A TES Ny afi A7 =22 b
FEZ L EOEERERENICOWVWT, __hash._ ) DFFa XY FMAREIPNTVWEDTESIRLTL 2
X0,

INHDOXY y R (E5lBpEEZR— LRV, G5B R- 3 258ICHVLNS X
57%) 5l ANEZTeN—Y a VIZFELEEA, LA __1t__0O & __gt__ O BZHVODOKRE,
_le_ 0Ot __ge OBHWORS BXUL __eq O ¥ __ne_ O RENSHEDKHNTT,
HE T 03575 2T OHPHEE 7 ORI OWIHE 1 D ISR L 72 R 727 5 A D55, HiH
BYORFEINTXAY v FORBEINET, 2 TRVWEEEOHHEETFDOXY v FHBEEINE T,

A8y 72 7 23 BEREINEEA,
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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))

AM: hash) EAT7P 7 MHED __hash__ O XV v FRTE% Py_ssize_t OV 4 XiY]
DEEDET, ZHUE 64-bit TEALFEINTWVD L 8 N4 MT, 32-bit TEALFEINTWVBE 4 N4
FTF, A7 272D __hash__ () BB bit 4 XDV R THAMEDHETD % 5HEIE.
BETRTOYR—FFTHELRD bit [BE2F =v 7 LTI, 57 52T python —c
"import sys; print(sys.hash_info.width)" 257352 TT,

IIAD __eq _ () AV FEEBLTWVWRWVWARL, __hash__ () XY v RHEELTWERDERA;
TIAW __eq () BERBLTWVWTSD __hash__ ) ZERLTVRWVES, ZOA4 Y ARV RAENY
CanfEal rZyarOBER LTHIAERA, VIADRI2a—XINREBATI2 MV EERLTE
D. __eq O RXVy REERELTVEHRS, __hash__ O ZERLTERDEHA, ZhiF. Ny da
AREa L 72 a YOFERIIBOWTF =Dy ¥ 2flHA I 2—K TN TH DI eHERINTVEHD
TYT (A7Vz27 by Y afliPELT S, oy > 287 Y: hash bucket IZA->TLEW
£79),

I—HY—ERITRAET 74NV DET __eq_O ¥t __hash._ () XV v FEFoTVWET, ZODL

. (A—TRWV) XTOA 7Y =7 MIHELTELD, x.__hash__ ) ¥ x==ydxisyl
hash(x) == hash(y) OWFZEKT 2 L5 REYREZERL 3,

_eq () EF—=N=F 4 FLTWVWT __hash__ () ZERLTVWERWVWT F ATl __hash__( 1
FEERMYIZ None ICEKEINE T, 77 AD __hash () XV v K2 None DHE. ZDT 7 ADA
VARVADANy Y 2 fBEREL LD & T 5 LYk TypeError 2 iXH X4, isinstance(obj,
collections.abc.Hashable) TF v 732Ny Y afRERbDE LTIEL K FHEINET,

_eq O BFT—N=—FA R LEIZISADBEISIADED __hash__ () O RERGFHELEZVERS, H
JRIVIC __hash__ = <ParentClass>.__hash__ ZRETAHI LT, ZN%rA V2TV RIEZ RS
IR Y FHA

_eq _ O EFA=N=F AL RFLTVRWVWI FIRABANY ¥ 23 R= bE2HHILZWIEA, 77 AERIC
__hash__ = None Z&®HTLZE VWV, 7 F7 AHHTHRNIZ TypeError ik 5% __hash__ () %
FEFKT DL, isinstance(obj, collections.abc.Hashable) FMENH LTt TNy & 2 AJHE & 3%
AMENBTL x5,

FER: T AL FTIE. XTI AL MID __hash__ O EIZTFHIARTEER 5 > X L HT 7 YL R
TNFET, Ny ¥ 2 fHIFHEMD Python 70t ANTITERTH D #ild £ 325, Python Z#g DR Ui
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My 2omic, THITERRD XS,

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 Y aBOEEIX, BEOA T L — a VIEBFICHEL T, Python & Z DIEFHT ZRIEL T
FHA (Z L THE 32-bit & 64-bit ORI THEED 7).

PYTHONHASHSEED H SR L TL 72 &\,

N—Tay 33 TEHE: Ny>adDI VELMMBT 74V b TEMIEY L=,

object.__bool__(self)

HIET A R AAAREHE bool () 2FHEET27-DIIMPUH XNET; False 721k True 2RI 72
FHUER D FRA, TOXY v RPERINTVERVE E, __len () PERINTOVIUIFUH X
N, ZOMERDIE 0 THNWIE L ARENET, 7I7AD __len__ ()b __bool__() dERL TV
BOWIHUE, ZDY FADA Y AR RAZTRTHE AREINET,

33.2 BHETIERZHRETA1XT S

UTOXY Y REERLT, Z7I7AA VAR YANORMEME7 72X (BHEHEOMEH. EIEMENDRA,
x.name OHIFR) OBRZ AR A XTHIENTEXT,

object.__getattr__(self, name)

T 7 AN DEMT 72 A5 AttributeError TRIML =& & (name 34 Y A X Y ADJEMH %7213
self D7 I AV —DREMTRHRWZDIZ __getattribute__ () 7% AttributeError %iEH L 725,
name 7O XF 4 D __get__ () P AttributeError ZiEH L7c & Z) WS ENET, ZDX Yy
FiZ GHExN:) BHEEMEEER T2, AttributeError HIAFZ2EH Lz bl b 8 A,

B EEOBRETEESRO»IUL, __getattr _ O FFEFHIhERA, (ZHUE __getattr__ ()
¥ __setattr__ () BERINCIEMFICINTVEHRTT, ) ZhE, RDLDE, T5LRkVE
__getattr__ () BA VAR ZADMDBWIEICT 72 2T 2 HERRL L2 TT, £ PRl
EHA VAR ZERITRH LT, HEA VAR ZADBHMEFECHALRZN 2T (Wb b icto
AT PHATZZeT), BHEZER2ICHIBEL TW2 300 TEXT, ERICEET 71X
ZSERICHIT S 2 K. LUTD __getattribute._ () XYV v FEBIBLTL X0,

object.__getattribute__ (self, name)

JIADA VAR YA T BN T 7 R FEET Lol BEFFRHEINET, 75
2 __getattr__ () bEZELTWBEHE. __getattr _ () 3. __getattribute__ () THIRINIC
PR S 20, AttributeError B Z X LA WR D IEN T A, TDXY v Fid FtRE )
JEVEfE %K 3 . AttributeError BIAAZEH L E 3, DX Y v FOHRAINCEERZ S IFUH X
NTLES>DRM S, EEDBICEH I, BELRBEESTAD 7 7R T, 21X object.
__getattribute__(self, name) D XS ICREEI FADRX Y v RERUBEMHELAZM > TIECH X7
IR D FE A

3.3.

527 SN 41


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html

The Python Language Reference, 'J1)—2X 3.9.19

AR: SEENSCRH A BB HREENICIF N SRR X Y v FOREKRTIE, 20X Y v FH[E
HWEINDZEDNHDET, HHEAYV Y FIERERE 2L TSIV,

object.__getattr__ IZ obj & name ZIEL THITT &, BEEA RNV ZEHL ET,

object.__setattr__(self, name, value)
BHEORAPRALNIBCEIHENE T, ZHUIBEBFEORADIBIE (TRbb, 4 VAKXV AFHE
ANDEDA) ORD DI EINE T, name FEMEST. value 132 DJEITRAT 2EHTT,

__setattr__ () OHFHTA VARV ZABUEANDRADBDER S, BEIZ FADINEFCARIDAY v
FEMUOHIRFUIED 8 A, HlZIX, object.__setattr__(self, name, value) ¥ L E7,

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

object.__delattr__(self, name)
__setattr__ O WHTVWETH, RATEELMEDHIFRZITVET, ZDXY v REFEET 2D,
F 7Y 227 M2k 5T del obj.name DEMNDH Z2HEIFITLRIFIUIRD FH A,

object.__delattr__ I obj ¥ name ZEL THEITT L. BEEAXRY M ZEHLET,

object.__dir__(self)
FT7V =27 M dir() PIFCHI N FRMPTHINET, O—Fr Y AMWRINR TR D 8
Ao dirQ) WBEINzo—r Y A% Y A MIEHL, V—FLET,

EDa-ILOBYET IR EHXEAIAITS

FER 2 AT D __getattr__ & __dir__ b, EV 2 —VEHENDT 7RI AKX~ A X T 5DIZff
ZAET, EV2—NLURLOD __getattr__ BBUIEHHATH 2 1 5IBEZUWMD., HFHELLMELRT
A AttributeError #EH L T, BENEIS 2 - AT =27 b6, BEOME, DD object.
__getattribute__ () THRAED SR 572 5E X AttributeError XM 3 3 HiiC, €Y 2 -1 D
__dict__ 25 __getattr__ PHMBINET, A o758k Z0oRMEHTHIH I, HEINKR
SNET,

_dir__ BEBEEIEEZTRS 3., BV a—LD7 7L ARREREHIER T XFINDY —r v AR IR
NERD FERA. FETIAESE. TOBBIEIEY 2 —LOEHED dir() BRP FEZL 7,

X DML VKRETDEY 2 —LOEHE (JBHES T BT 4 DRERY) DHREZIA ZXDDIT, Y 2—L
F7I 27 D __class__ JBIHIC types.ModuleType DV 727 I ADNHETEE T, HIZIERD LS 1Tk
DES:

import sys
from types import ModuleType

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

return f'Verbose {self.__name__}'

ROR—SEER)
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(FiDR— 25 D %)

def __setattr__(self, attr, value):
print(f'Setting {attr/...")

super () .__setattr__(attr, value)

sys.modules[_ _name__]._ _class__ = VerboseModule

_class__ ZELRZDHLTDH, HEDPHIDEELET 2

FR: EYVa2—LD __getattr__ BEFRLED _
L ADEXHHEDLNDZMKRIZNTITT - EY 2—1D globals NOEET 7L AX (EY 2 —LADa—Kp
HEEY2—)LD globals DEHLTH) HELZIFTERA,

N—ay 35 TEH: EYVa—LDEW __class__ PEZAAFREICRZD X LT,
N—=Ta ¥y 3.7 TBI: __getattr__ £V 2 —VEME __dir__ €Y 2—VEM,
BE:

PEP 562 - €E¥a—IL® _ getattr__ ¥ _ dir__ &Y a2—)L®D __getattr__ BAKB X __dir__ M
B,

TR T2 (descriptor) DX

UTDOXY Y Flid, TOXYy F2FDI7 IR (0WbWw2 TRIUTR (descriptor) 75 R) DA Y ARV R
M. F—F— (owner) 77 ACHFET S ZTWXOABHAINET (TRZY FRE A—F—DF 7 AH
. FOEDNTND» DI 7 AFHFIZRITIUIRD FEA), UTOfITIX, ” BHE 2k &Lt —F—2
FAD __dict__ 7 mT 4 (porperty) DF —TH 5 LI RBEZIHEL 5,

object.__get__{(self, instance, owner=None)
F—F =27 (ZIRBNT 7 RRADHE) . VITADA VARV R (4 YRR REWET 7k A
DHBE) ORMEIERICEIH XN E T, instance TBLUTEEEZ 7 7 AT 2K, 7> ar0
owner 518 A —F—2 5 ATT, owner ZHUTEMLET 7 RA T 5L %l None T3,

ZOXY v RiE, BHEEXNEBHMEEIR T2, AttributeError At EEH L 3,

PEP 25213 __get__ O Z 1202005 BZF OO LATREA 7Y =27 FTHIEERLTVE
3, Python DfAIABD TR Y FRFIZDHBEY K- LTOVETHE, ¥—F =T 1 8DY—
ANOHIZIEH A DI ELELT25DbHD 3, Python @ __getattribute _ () FEEIIHED
E53EbLLT. MO EEICELET,

object.__set__{(self, instance, value)

F—F—TFADA VARV A instance LDBEEFTT2 7B value ITERTET B BRICFERHINE T,

__set__ () HBWVIE __delete__ () ZBMT 2L, TRAZVTRZ IF—RFRZ) IR ZTEDD
F9, X TRV TRZOFVHL 2SR LTI X0,

object.__delete__(self, instance)

F—F—T FADA VAR VR instance OB EHEIRT 2 RICEOHINE T,
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object.__set_name__ (self, owner, name)
F—F—=k3B7 TR owner DMERINTZREETMEUHEINET, 74 A2 V) FXiE name 1ZEID Y
TohEd,

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')

il V5 ZAF T FOIERE 2B L T E W,

N— ar 3.6 TEM.

__objclass__ JEMIZ inspect EY 2 =X o TRRE N, ZOF TPV 27 M EREIN7 7 R EFE
FTH2DIHbNET (ZOBMEZHEUNCHEL TBL . BINRT 5 ADREEEZ ETRICTAN2BNIZR D ¥
) MUHENZICE 5T, ZOBEUETHREEINTZZ 7R (B LAEZDY T I I R) DA VARV AH
1 BHHOMNBES B UTHFD LRERIATWS Z e 2RE T (Fl2iE, CPython I3#@XhTwiw
C THFEITEINZXY vy FICZORUEERELET).

TRV T2DOFVHL

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.

BEE772ADT 74V FOEfER, A7 27 FOHEPSEEROH LD, HEFRELRZD, HIFRL
72D F20I3DTT, HlZIX, a.x ICLZBMUOMBETIX, £3 a.__dict__['x'] . KIZ type(a).
_dict._['x']. ZLT type(a) DIEY 5 RTAX 2 5 ATHRVSDITEE L. Lo 7= B4 ICHEMAE
ZhET,

LAL. BMBENROMED, TRAZVTEXY Yy FOWTUHrZERLTWEA TV 27 FThHUE, Python
E7T 74V bOEWEE A —N=F 4 FLT, RODIKTRZYVTFEZRAYy FEBOHELET, SElho#EgEoH
DEZTTARAZYTRRXY y FRFOHEINEDE. EDTRAZYTERXY v FRERINLTVT, ED XS
W XN E L E T,

TRAZY)TRECHLOERE 2D, BEANOHE (binding) . $2D5 a.x T, 5B EDLS
WKTFAZ ) FRIFEEEINE DT a WKRIEELE T

EEFUH L (Direct Call) RHHAT, 220 oL WIERH LEEEIX, a— RPTEEZETZ 2V
TEXY v ROMUHL: x.__get__(a) 7520 HDTT,
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A1V AR (Instance Binding) 7V z7 b A YRRV ZAAKMT 2L, a.x EFSHL type(a).
__dict__['x'].__get__(a, type(a)) WCEMINZF T,

25 AFKE (Class Binding) 7 7 AANHET 22, A.x EPFFH L A.__dict__['x'].__get__(None, A)
AN ET,

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 de-

scriptor 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 SR LTHEREINTVET, MoT, A YRRV REHZT0 T 4D
FEE A —N—=F A FTHZDBTEEH A

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__ ZzFAT3EDER
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 assignment of new variables is desired, then add '__dict__' to the sequence of strings
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in the  slots  declaration.

e 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.

e _ 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.

e 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).

« DBV FRAT, BEI FRATITRERINTWE Ay MEERLEGE, HEZ 72020y FT
EBINTVEA VARV AERE (TAZ) T REREY 7 A HEHZIGLEVIED) 77122 T
ERARDET, ZHZED. a7 T LOBENRER>TLEVET, FERIE. ZOREZ T
272D foDF =y Z2EMENE 2 LLER A

o 22T\ slots 1, int % bytes R tuple DLk 54 " AERD” HAAAEDSIRELT 5
ATIFENEL £H A,

e Any non-string iterable may be assigned to ___slots .

e 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().
e __class__ assignment works only if both classes have the same _ slots .

e 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.

e 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.

333 VSREFZEHNREIALXTH

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 re-
lated 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)

DXV y Rk, FNDRERINST 7 APMKINZBICH IO EINE T, cs EFH LW T
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TATT, DL, ZOXY Y RPA VYRRV ARXY v R LTERIND &, BRNICZIAXY v K
AN E T,
LW 725260 7F—v—F518&. D5 AD __init_subclass__ WKEINF T,

__init_subclass__ ZFHALT0AMDI 7R 0 EHHED-DIZ, LTDOa—FD X5 HER
F—U—FH RIS L7256, MO5IBITEES 7RI E2EITRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ D7 7 4 /b FEEZMBITVERAD, MS2D58 2 ¥ IO X
N=HEE, =9 —%2EHLET,

AR: XX F7ADE VT metaclass 135D ORIBEMIC X > TIHE X4, __init_subclass__ FEi&

WEINDZZIEZHDEVTA, EEOXX 7 I (HRNARE Y FTIER<) & type(cls) LT
JEATEET,

N—a v 3.6 Tl

XRS5 R

FI7 AN T, 77 A& type) o THEINE T, 77 ARKEH L WEHRTZEETEITEIN, 77 &
%75 type(name, bases, namespace) DfERICH —HMIHEINE T,

TIAERT ORI HARZIA X TEE T, ZDDITIET T AEFEITT netaclass F— 7V — F5|fEE
T, ZDX I RGIBEERITICECHMED 7 7 X2 WAL 5, XROHIT MyClass & MySubclass (IWJ7
¥dH Meta DA VAR VATY:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

75 ZEZROPTIREINMOF— 7 — P, BBRTEITRTDOREX Y 5 ABEICEINE T,
7T AEBMFEITEINBZEE, UTORT v THELFT:

e MRO =¥ [V DfERDPITHONS;

3.3. BHAYVYRE a7




The Python Language Reference, 'J1)—2X 3.9.19

o WYX R T T APRESIND;
o 77 ADLEIEMEDEfMEND;
o UIRDEMEHMETEND;

o VIRXTV =T MIMELNS,

MRO I kU DR

7 RAERICHN B HED type DA VARV ATRBZWVGE, ZDA VARV AD __mro_entries__ XAV v
FPMBEINE T, A oBE. ZOREZDSDEERIFOX L2518 ¥ LT, __mro_entries__

AV FPMOHENET, ZOXYy Fid, ZOREEORDLD DN E 2 7 ADX T N2 RS T HUI7%
DEHA, COXRTVRBETHZIdDHD, ZDOLIBIBAETRZOREIIMAINET,

BE:

PEP 560 - typing €Y a—1 eIz Vv 7RI T 2B 7IC k29 K- b

BB X RS S ZDRE
25 ZAEFH LTI A X2 5 23, UTFO LS CRESNET
o BELHITINRA XY 52852 5N TOAEVESE, type() b TS,

o BRI A R FANEZ H5NTWT, Zhd type() DA Y RAX VX TREBW HE, Thz X &k
AL LTHEEENET;

« BIRIRA RS2 52 LT type) D4 YRR Y AHER bR, REFNERINTOEEEE. &
BIRAE L7 (MRBIRTRS TO) A X2 5 25 HbIET,

BROBIRENRA 227723, (b LEIUR) WRINTIEESI NI XX 75 R | HEEINLITRNTOR—-RI 5
ADRART I ADNERIEINE T, MBIRENZXZ I 5 2F, TNHEDA XTI ABEHDOITRTOYTXA T
THHEI22BDTT, XX FRAFEMDEND ZDRMEZ G- X 721F UL, 7 T RAERIE TypeError TR
BLED,

5 2D EHE D %EE

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.

A R2Z 52T __prepare__ BUEARRWIBE, 77 ZADARIEMIIZED EFEH &~y By 7y LTI
nE9,

BE:
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PEP 3115 - Metaclasses in Python 3000 __prepare__ %HiZEM 7 v 7 DEA

75 AKBDORIT

75 ARMED (KEHITIX) exec(body, globals(), namespace) & LTHETEINE T, BEDIFIHL L
exec() DEELE VI, 7 7 RERPEMANBTITONIHEE. LIS AINRA-TITXoTH I AEK
(EEDXY v F2E8T) HEEDORa—FLIMIlOR a - T o452 SR TE S L VWIRTT,

LU, 277 REBRVPBBNGTITONLRTE A, 77 ANMTERSNIAY v FId7 FRARa—-FTE
RINLAHERLZ LB TEERA, ZIRAEREBA VAR VARV 9 FHT TARXY v FOBRAIDZ
A=BZPoT7 72 RT 50, ROEHITHIT S, BRI ZR a2 —-7FnY6nTnd __class__ Bl 5
77 ALRFUIED TR A

VSRATS LU FDIERL

7 I ABREKDEITIZE o TY 7 ROKUFIZEMPII L X N7z 5, metaclass(name, bases, namespace,
xxkwds) X OH T I TIZIRFI T2 7 P2MERZINET (ZZTEINZEMDF—Y—FiX
__prepare__ IZEEINZHDEFRILTT),

DI ITAAXTY 22 M, super() DESIEHERICE->TBRINZDBDTY, __class__ &, 77 AR
D XY v ¥ __class__ F7213 super DWIT N ESLTOWBHEIL, T V%1 FI2X o TERX
NBZWBHRO I/ —Y % —BRBTT, ZhE, XYy FIREINZRIADOSIEBICESOCTHEDOIH L EITS
ToDIERHING 7 T RAFENEA Y RARX Y AN E NS — ], super () OEFIBIEAN L F LR a—
FREHDWTERSINTNWD Y 7 AR IEMICHENT 2 Z L ZAREICL £ 3,

CPython implementation detail: CPython 3.6 LI TId, __class__ ®LiE, 7 5 AARTZEMICH 5
__classcell _ TV PV =2 LTRXXIZFRICEINET, __class__ YADPFELTVWEERE. 207
FADIELL ML XN 272012, type.__new__ OFFUHLICEZET 2 FCLICEMEINE T, KBLE
#1%. Python 3.8 Tl RuntimeError 1272 D %3,

FIHNEDRARYZ TR type REAKMIIZIX type. __new__ RMUHIT AR I 5 2% FoTW0W3 E EiE, 7
FAATY 27 PR L BRICRD AR R MEDOFIEDEF S E T

o AT, type.__new__ B __set_name__ () WERINTWVWE T 7 ADLHEMCHELETDTRAY
N FREINEL T T

o RIT, FNHRTD __set_name__ XYV v R, ZDAYV v FRERINTWE I TR, BLUZZ
WERT 27220 FRICEDYTHATWAEARIZ5 [ E e LTHUHEhxT,;

o RIBRIZ.HLWVWI FTADXY w FIERIEFR T < LIBT3 9 AT __init_subclass._ () 7 v
IR ENE T,

JIARFTY 2l PIMERE N BRITIE, 7 IRAERICEENTVWE 7 I7RAT7aL—& (b LHIX) 277
AF T BEIN, TAV—EPRTA T2 MBI TERINIZZ 7R LT —hLDHARE]ZE
Fﬁﬂc:ﬁi%@éﬂi?o

Lo Z A type. __new__ THEMINI-r Zid, ARIZEMGIBE LTEXNLA TV 27 MIFILL
AT & D~y By 2ICEBEIN, TOA TV 27 MIEINE T, L ERLLDOEFHAHLERD
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TaFxTTIvFEN, FISRF T2 D __dict_ BHICHRD £5,
BE:

PEP 3135 - New super BEERD __class__ 7R —Y vy SBICOWTHA L TWET

AR S ZADAE

H

X &2 75 ZFRY R WVEBENFBAMEZR > TWwET, ZhETHINTER74 F7I1Iid, B v i
B A VER—T2—ADF v, BEIF VS —Yary, HEIZa 7T 44H,. Tuoxsy, JL—L0T—7,
ZLTHEY Y —Ruy 7 /FAtwo723 0085 D £3,

334 A1 VRAVADARRZIA XY TVSRAFI VY

TDAY v FIZHAAAREE isinstance() ¥ issubclass() OF 7 4L FOEEE FEX T3 DICHIH
Li\j—o

FFIZ, abc.ABCMeta X X7 7 A&, MIREJE S F X (ABCs) &7 RIEEE S 5 R (virtual base classes)” ¥
LT, o ABC &8, EEDZ 7 2% (#HlAAAEZEL) BUITEMNT 27012, ZThHDAY v FEE
KLTVET,

class.__instancecheck__(self, instance)
instance B (EIE, FIIMIENIC) class DA Y ARV AL BEZHNIHEIT true ZIRLE T, EFR
INTWVIUR, isinstance(instance, class) OEED/-DIHUFHINE T,

class.__subclasscheck__ (self, subclass)
subclass 73 (BHE, EIIHEINND) class DY 77 7R EZLNB5EIT true IR LET, ERE
N TWHUZ, issubclass(subclass, class) DFEED-DIIFERHINE T,

BB, INBEDRXY Y FiZ, 772ADH (XX 7 F5R) L TRIBEINE T, EEDIZ IR F7AXY v FE
LTERTDHILETEZHA, 2 A VARV RAZNAKRNE I FRATH B ZDHBEITDA, £ VAR
R UHZXNEEFHR Y v FOBRBE—ELTVETD,

BE:

PEP 3119 - HIREEI S ADEA MREIKZ 5 R (abc Y 2 — L2 ZBR) 2 SiEICEMNT 2 XARICH
WTODEED S, _ instancecheck () ¥ __subclasscheck () %@L T, isinstance() &
issubclass () WCHBEOENEEZ XE 3 7:@@{1‘1%@;33){7375)@ D%,
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335 JxxVyIB%ZEIZIaL—+T3B

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

in which all the elements are of type int.

BE:

PEP 484 - 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__Q).

classmethod object.__class_getitem__(cls, key)

key \2H MG CRIRMLE N Y =XV v IV FRARRT ATV =7 FRIRELE T,

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

) ——

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

The purpose of ___class__getitem__

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

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

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

__class_getitem__().

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

class for purposes other than type hinting is discouraged.

__class_getitem___ versus ___getitem__

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

ject if it is properly defined.

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

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

3.3. HHAV YA 51


https://www.python.org/dev/peps/pep-0484

The Python Language Reference, 'J1)—2X 3.9.19

from inspect import isclass

def subscribe(obj, x):

"""Return the result of the expresstion “objlz] """
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, rTaise an exception
else:
raise TypeError(

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

In Python, all classes are themselves instances of other classes. The class of a class is known as that class’s
metaclass, and most classes have the type class as their metaclass. type does not define __getitem__ (),
meaning that expressions such as 1ist[int], dict[str, float] and tuplel[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:

ROR=J1THi )
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(RIDR=I D5 DREE)

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumlMeta defines __getitem__,

>>> # so __class_getitem__ s nmot called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

BE:

PEP 560 - Core Support for typing module and generic types Introducing __class_getitem _ (), and
outlining when a subscription results in __class_getitem__() being called instead of

__getitem__ ()

3.3.6 FUHLAIGEA T/ bZEITZal— T3

object.__call__(self[7 args...])
A VYRRV APH YA LT 7 RHEIN” BSOS E T, 2DAY v P x(argl, arg2, ...)
ERINTVAIEA, THUIKENITIT type(x) .__call__(x, argl, ...) WKEHIhET,

33,7 AFF%2IZal—+93

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

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

) —— ) -

table sequences should provide methods append(), count(), index(), extend(), insert(), popQ),
remove (), reverse() and sort(), like Python standard 1ist objects. Finally, sequence types should
implement addition (meaning concatenation) and multiplication (meaning repetition) by defining the
methods __add__ (), __radd__ (), __4add__ (), __mul__(, __rmul__ () and __imul__ () described be-
low; they should not define other numerical operators. It is recommended that both mappings and
sequences implement the __contains__ () method to allow efficient use of the in operator; for map-
pings, in should search the mapping’s keys; for sequences, it should search through the values. It is
further recommended that both mappings and sequences implement the __iter__ () method to allow

efficient iteration through the container; for mappings iter__ () should iterate through the object’s

) ——

keys; for sequences, it should iterate through the values.
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object.__len__(self)

FEOCH U CTHAAABER 1len() 2ZRELE T, A7V 27 FOEXE 0 U EOBETIRIRITHUIRRR
DERA, /2. _bool () XYY FEEELTESLT. _ _len () XV KRB0 ERTIIRA
TV NI, TNVEE QY TR MNTIRBrAREIRET,

CPython implementation detail: CPython Tl&, # 7Y =27 FOREXIIH/RATD sys.maxsize
THEIePERINET, R sys.maxsize R 258, (len() DX HR) WL D DHEEEZ
OverflowError XT3 TL & 5, EAfir L TOHET OverflowError ZEH LWL ST
512 A 7Y =22 Md meth: bool XV vy REEZELTOVRIFIIRD FHA

object.__length_hint__(self)

FECNH L C operator.length_hint() KL E T, A7V 27 FOMEINIES (EFE0DD X
DEDPoVEDP 7D T20b LAERA) BRI RTNUIRD EVA, BX1E 0 M LOEETRY
UL D ¥ AL IRDHEIX NotImplemented £ R 255D H D £33, ZDHAEIX __length_hint__
XYy RRp->HELRIC DI E T, TOX Yy FIFMHCRE1LTH D, EREEIZLETIX
HHEEA

N— g v 3.4 TEM.

AER: R4 70E DTD 3 XYy FIZk o THHERIZITORLE §. RO K 5 RIFFOH LIE

al1:2] = b
RD X5 WZHIREN

al[slice(1l, 2, None)] = Db

UTHFRETT, BELRVWARAT A ZDEZFKIZ 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 ¥ YRAOKEREIELSMIETEZ X513 57012, RIERA VYT IR
I8 LT IndexError 25EHIN2 D HFFLTVWET,

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

instead of __getitem__(). See class__getitem, versus getitem, for more details.
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object.__setitem__(self, key, value)
self [key] I T 2RAZEETIDIFIINEINET, __getitem _ () LR UCERFENDH T
FDEF, TORAYV vy FEFEETZ DI, 3553’\'-—0uﬂi‘5fﬁ0)7rﬁ’§:“‘5“]’ FLTWB . Fie7z
F—ZBIMTELL5A87y TOGEL, HLERZEZIMADL LD TELY —r Y ADELERTFT
T RIEZR key I LT __getitem _ () XY v FERKRDOBISNOEM ZITHRITIUIZRD £ A

object.__delitem__(self, key)
self [key] DHIFRZHEET 27D EINET, __getitem _ () LRICFEEFENHTUIED F
To DAYy REFEETEZZDIE. F—DHIRZIR-—FL TR~y 7OHEL, ERZHIFRTE
53— Y ADFAEIZT T, PIER key LTI, __getitem _ () XYV v R EFEFKEDHISNDEH
ZATHLRFNIRD €A,

object.__missing__ (self, key)
self [key] OEE LBV THENCF —DHFELBP o LHEIL. dict DI T 7 53 ZADDIZ
dict.__getitem _ () WX Xo THUIHINET,

object.__iter__(self)
ZDAYw R, ary7FEMLTA 7L =X BERINTBICECHEINE T, 20XV vy Rid, 2
VTFHADETDA TV =27 M- TRIBUETE 2 LK 5R, B4 TL—XA TV =27 MeiRX
BRUINERDERA, v BT TR V7 FTHDOF—ICE > TRIFMIE L 2T UIR D £8 A,

ATV—RI T2 FTHIDRAY vy REFHETZRENRDDET, A 7L —ROGE, BoEE%
BERTNERD FVA, A TL—2AT7Y =2 McBT 2 X DR ERIE. typeiter ZBIRL TH
72EW,

object.__reversed__(self)
reversed() fHAAABKOSW AL T L —> a v E2RET LD, (FETUD) MOHLES, o
YT IFRNOERERLZHNACATL—FF5, LA TL—XZRITRETT,

__reversed__ () XYV v FREZREINTVWRWIEA, reversed() HIAABBIE sequence 71 b
an (__ten__() & __getitem _()) Mo/ FEICT7 +—N Ny 7 LET, sequence 71 k2
NEHFR=P LA 7Y =22 ME reversed) XD dHEDOVWWEELZBFHTZ2HFICOA
__reversed__ () BERTHNETT,

WE T A MEET (in BEE not 4n) ITEBH., 2T FOBERIHNTIREMHEDO XS5 I2EEENET, L
ML, AVTFEF T2 bTUTORIEAY v FEERL T, X ORNLEERITo2D, 7= b
MBATITTNTRERLSTHEIWVWEIIITEET,

object.__contains__(self, item)
JFE T R MEEZHET DI EINE T, item B self NITIFHET 2HBAIWCIEER, 25T
BRWEHEIZRBZRZRINIERD ERA, vy FAT7 T2 FDGE, EeF— L EOMETIIR L.
F—IINTARET A P EEZRITINUIRD EEA

__contains__ () BEFBRLBVA T 27 MIHLTE, AUy FTRAMIET., __iter _ ) %
o/ RIEZHAFE T, R —Fr U 2ARE e banr __getitem O 2ffVEdT, EBLI7
LYZDZDE 2B LUTTFXW,
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3.3.8 HEEZITIaL—FT3

TFOXYy REFERLT, FEMNA 7927 b2 IaL— T2 TEET, FEOMEORIER T
FHAR— PSRN TRV E S REFICHIGCT 2 XY v P GHEROBUEICN T2y PEMERZY) & R
ERDF R LTB2RTNUIZRD $EA,

object.__add__(self, other)
object.__sub__(self, other)
_mul__ (self, other)
object.__matmul__(self, other)

object. _
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)
_rshift__(self, other)
object.__and__(self, other)

object.

object.__xor__(self, other)

object.__or__(self, other)
INBDXY Y FEMAT HEMERE T (+, -, *, 0, /, //, %, divmod (), pow(), **, <<, >> &,
) REELET, MIZR 2D __add_ O XYY ROBHEZITADA VARV RATHZI5E. R
x +y ZiMiTsE x.__add__(y) I NFE T, __divmod__ () XV v i __floordiv__() &
_ mod__ () BHEHTZOLEMTRIINUIZD TRA,  truediv. () EBEELTIERDEXHA. H
HIAAD pow() BEHMOZTHO S DBV R—F N TORITNUIZSRVWEE, __pow O EA T =

YOE=FIBEZIML DO LTERSNLTNIZRD $HA,

INHEDRY v FOWTNHDE I N5 80T 2 EZHMAE L TWiRWE, NotImplemented %

object.__radd__(self, other)
object.__rsub__(self, other)
object.__rmul__(self, other)
object.__rmatmul__(self, other)
object.__rtruediv__(self, other)
object.__rfloordiv__(self, other)
object.__rmod__(self, other)
object.__rdivmod__(self, other)

object.__rpow__(self, other[, modulo])
object.__rlshift__(self, other)
object.__rrshift__(self, other)
object.__rand__(self, other)
object.__rxor__(self, other)

object.__ror__(self, other)

INBEDRXY vy FREATZIHBMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, ~,
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) O, WEHEFIRFH L (ANBEZoNk) bOREELET, s 0B EflogiEET
DRIEFT ZHEAEZF R—PLTELTY | JFHHATFHERZMOLEFCOAFTHINET, ™
ZIWE y D __rsub__ ) AV RDHBZIIFTADA VARV ATHD5E. Xx -y 2iMiis sl
x.__sub__(y) 2% NotImplemented %iB3 & 2l y.__rsub__(x) DI FE T,

7272 L. ZHEEET pow() B __rpow _ () ZMERZ EIZIRVOTHERLTL ZE W (BU5EH| oAl
IEHWCHRIC IR 205 TF),

AR ANOWEE FORMEMOWERE TFOROY 77 3R THD, ZOVTI7I7ATHIAY v
RICHT 2 B A Y v R e B2 FERFERINATVEREEIE,. EHOWEEFOIERE X Y v B
MHENBENC, TDORXY Y RHFINET, ZORBEBVICED, 77 FANPOEAL F— =7
A RFT5ZeHAEICRD £F,

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)

INHDRXY y REMUH U TREBEREMA (4=, —=, *=, 0=, /=, //=, =, ¥*=, <<=, >>= §= "= |=)
PRELET, INHDRA Yy FIFHEEZ A ¥ TV — T (self ZEHET 5) 175 K HRA. ZORER (£
DREID D FVAD self THHOERA) ZIRSRIFIUIZD ERA FFEDX Y v RBWERINT
WRWEE, ZORBEMEEITEEDOX Y v NIZT7 1+ =Ny Z7ENET, fIZE 2 __dadd__ ()
XV FERFEDIIADA VARV ATH A, x += yid x = x.__iadd__(y) ¥ FfMiTT, 25
TRWEE, x + y OFMlie AERIC x.__add__(y) & y.__radd__(x) ERINET, FEDKRN
Tk, BEAAETHLRVWZ S —icb 235 LOLERA (fag-augmented-assignment-tuple-error
ZZRLUTLIEEWV) A, ZOEFIERIT - XETLVOEFHD—ERTT,

AFR: 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

BZZTO " HR=FLTORL? EVIDE, ZIRADBZDRAY v FEFESTWARLE, £DXY v K NotImplemented %K
FTLVIEKRTT, GOWHEATONERTAY v RAMEZE L /2WIHEIZIE, XY v FIZ None ZFE L TEWIIERA—Z
5352 LA, WWHEETOEHRINC I5F3 WS IERKNOMREEAE T,

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

1 L | which is why the reflected method i lled
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is fixed in Python 3.10.

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

PEOOH U CHUHBRINES (-, +, abs O BLY ~) 2FELL £7,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAABBEED complex(), int(), float() DHEENSIFUHIN T T, BYIRTEDEERX RN
372D F8 Ao

object.__index__(self)
MM U C operator.index() #%E% L 3, Python 2(fEA 7Y =7 M EBEA 7Y =7 MIiE
KL EBT 2RERDB5E (L ZER T4 v 7%, HAAAD bin() . hex() . oct () B
WEICESHEINET, ZOXYy RBH2 2084 7Y =7 DBEERITHZ Z e RBINE
T, BRERIRIFNIRD FRA,

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

object.__round__ (self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAABBEED round() ¥ math EY 2 — VEIED trunc(), floor(), ceil () DFEEEN SHMENH X
NET, ndigits 55 __round__ () WKEINLVEDIEZ., ZOAS5DRTD XY v Fid Integral (72T

Wi int) YD ED BHEA T 2 5 L OEERTRETT,

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

339 withXeaAY7TF XY= ¥

AV TFRA A= % (context manager) 1. with XOETRHIS Y XA LAV THFA M2 ERT 54
TVl PCTT, AVTFAIYA =T ¥IE, A= 70y 7 2FTT 27D BERAD OB I CHODL
HERNET, aVTFA LAY v 3B, with X (with X OEZZR) L HEFHXhEF T, 2
NOEDXY Y REEEFESH T TREHIT2 2D TEET,

AVTHERARTEA =Ty ORKROZHENT & LTE, BRA%78 - OUERORIFE KUEH, VY -0
Oy Ze7YRyr, 774VDA=F e 7u—ARENFEFLNET,

AVFFAITFA =TI XIZOWVWTDE SR BIEHRITOVTIL, typecontextmanager S L TL 72X\,
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object.__enter__(self)
AVFFXFAMYEA =YYy DDA OTETEINZNIHETT, with XiF. XD as HiTHESNIEE
BTZDOXYy FEMEHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVTFRAIIA =Yy OHOTETINZUHTT, RFTAXA-KIF, a7 FAMPET LERERE
Bo BN OWTHILTVWE T, a2 v 7 F X P2 XK T L&, 2ToglEuc
None 23dE SN E T,

L. FIAPEHEN. 2oX Yy RSN ZIIHIL WSS (Thbb, BIANGEREINZDEHE
72WIEE). TOAY Yy Fid True ZIRISDERDH D £F, ZITRITNUE. ZDXY v ROKTH.
ANBEE BB T 22212k 5,

__ezit__ () XYy NEZIW- LPINEHEEAHNTRETED D FLA. ZHUd HEHLAOEE
TBIR- TR,

BE.:

PEP 343 - "with" XF— kX2 k Python ® with XDMAE, &, BIUOBIBEHIATVWET,
3.3.10 %AV v FiRER
HARLT AT, XY v FOBBROMIHLIZ, 7027 DA VARV AFETIERL, &7

Dz VOMTERINTVWEE ZICOALELLSEET 2 Z e BMEFEEINE T, ZOEED/H, ITDa—
Fidfsmh et U3

>>> 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

I ADIEEAY v REZDISICLTEITL LS &35 2 2IiE. 'metaclass confusion’” ¥ FRENZ Z &
B, XYY FERRBRITZALZEA VARV ABANAL RRATEI e TCHBXINET:
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>>> 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__(*args)

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

return object.__getattribute__(*args)

>>> ¢ = CQO

>>> c.__len__Q) # 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 op-
timisations 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 FHFIREX 72 £ U b (Awaitable Object)

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

async def functions are awaitable.

AMR: The generator iterator objects returned from generators decorated with types.coroutine() or

asyncio.coroutine() are also awaitable, but they do not implement __await__ ().
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object.__await__(self)
iterator ZRERIFIUIRD FHA, TD XY v Fi& awaitable 7 7Y = 7 M & EET Db
NETT, fHHOZDIT, asyncio.Future IZIZZ DX Y v FOBFEEXN, await & AL RO X
IR ->TWVWET,

N—a v 3.5 TEM.
BE:

FFEATREL 79 = 7 MIZOWTE DL IE PEP 492 2R L T 72X W,

342 JN—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.

AN—=F VB UUTIRETZAY Yy FHHD, ZhbB Yz AL —ZDAY Yy F2RL0HUTT (Pl —
BATL—AYyF 2ZRLTIEIWV), 2L, Y=2X b —&REES T, aL—F VIIRIGUHZER
BFEHR—PFLTWVEEA,

N—ar 352 TEH: al—F T2\ R (await) 35 & RuntimeError ¥72 D £73,

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

above.

coroutine.throw(value)

coroutine.throw(type[, value[, 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.

coroutine.close()
AN—FUPHTEBEOBRAMIZ LK T LES, aL—F OB - ELLTWEHEE, al—Fv
—RHFIE X8/ 7L —&IT close() XY v FAHUL, ETREZNWELZELES, 2L T
—RHZ 1L L7202 & GeneratorExit ANEM XN, /2B icar—F U BESEEORFTI 2TV
9, RIS, FATPHBEINTORIP 0 RGETS,. aV—F VICETHET LEHZMT £,

AN—F AT POWERIND L FIZE. FEROFIEZETHIICHE b E T,
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3.4.3 JEREHAA 7L —% (Asynchronous lterator)

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

object.__aiter__(self)
FEREATL—R 7027 bERILL TERED EHA,

object.__anext__(self)
ATV —ZDRDEZIRT FHRAEIGEA TP T b 2RI RFUIR D 8 A, RIBUHEIKET Lz
%213 StopAsynclteration TJ —ZEHITNETT,

JEFHAA T I F TP =2 LDl

class Reader:
async def readline(self):

def __aiter__(self):

return self

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

return val

N—a v 3.5 Tl

N— a ¥ 3.7 TZH: Prior to Python 3.7

to an asynchronous iterator.

aiter__ () could return an awaitable that would resolve

) -

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

) ——

else will result in a TypeError error.

3.4.4 A TERX I R—T v (Asynchronous Context Manager)

ERBIOAVTHFARIR—T v 1Z. __aenter XYV v F& __aexit_ XYV vy FNETEfTE —REILTE
2 AVTHXRARIR—T ¥ T,

ERAa YT F R b2 = %X async with XOHFTHEIET,

object.__aenter__(self)
NEMIZIZZDOAY v Rid __enter () WHTOWE T, FHEAIgEA Tz o b 2IRERIFUERS
BV ZARTPRLED ET,

object.__aexit__(self, exc_type, exc_wvalue, traceback)
MEMNZZDXY v R __exit__ O WZETWE T, FHAIEEA TSI b 2RI RTNIERS
BWE ZARINBRERY T,
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R TFA IR =T % 7 T 2ADH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

async def

await log('exiting context')

_aexit__(self, exc_type, exc, tb):

N—a ¥ 3.5 TENM.

o

3.4. JlL—F>
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FOUR

HRITETIL

4.1 7075 LDOEIE

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

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

4.2 &FiJlF £ R (naming and binding)

4.2.1 ZLRIDORE

BHl (name) 3. A7V =7 PSR ET, HHTZEAT 5103, AHIANOHM (name binding) #{FZ1T
WET,

LIT oM T, AR NE 3 BEBOIEIE (formal parameter) 8E. import X, 7 7 ACBEDE
R (EREToT7Ry 7T, 77 ARMBHZFREL $5). AABTONS & Z2ORANRDHMAIF. for
N—T DNy X, with XX except HiD as D% A, "from ... import *” JER D import i, import
SNZEY 2 - LATERINTVE, 7YX —RAT70LMHEFE2 OO L TOLFEFELEST, 20D
FERIZES 2 =L L RATLIEXZEA,

del CCHE SN2 HEUE, (del DEMKAITIE, EBNILAIOMA (unbind) TF45) ZOBI L. HEEA
DHLDLHBREINET,

RAXR import IFWINhd, 7 7 ZAREBER. EF 22—V (by LD a—Fray 7)) A
THEID FT,
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HrHHB Ty JNTHEEINT WSS, nonlocal X global E LTHEHFEINTWARWVWRD, Ziudz
D7ay 7 Ou—ANVER (local variable) T3, HIHAMMEY 2 — L LNV THEEINTVWEIRS, ZD
HETE 7 g — VA (global variable) T3, (EYa—Na—F7ay Z70ERIE. a—hLVEHTSH, 7
0—VEBTH DD ET, ) B2EBDPH2a—F vy Z7NTHEDLATHWT, 2070y 7 TERIIHh
TOVWRWIES, ZAUIHBZEER (free variable) T3,

IS LT HFANRCKRIDHET 272002, ZOEEHNMELRTWAERDNHIOEE T 1 v 7 HTIrER X
7= R (binding) %> THATOSEITORE T,

4.2.2 ZAHEIERER

Aa—7 (scope) &, 70y 7 NOLFETORAHMEZIROE T, B—INEKNDHZ 70y JNTERIATHL
256, ZRORAa—-TF3x07ny 72 E5s%3, B0y JNTHRIOERZITo GG, Z20Hh0 7
0y ZHENCHIOFREZITORVIRD, EET7vy JNOERTOT Ry Z72EL X5 ICRa—Phksh
EJEa

Hr4HMBa— N Ty JATHDNAS &, ZOAHIZROEHE,LLHS L5k Aa—F (&BRNRa—7
nearest enclosing scope) Zffio THMDERZITVWET, TS5 LRI =T 0o6iks, H5a—-F7avy 7y
NTZRTE 22272 TOEFRE. 7v v 7 DEE (environment) EFHINF T,

HHIDE L B S0 o 72 & =X, NameError B EHINE T, HEORa—TPEEDOH DT, %4
BIEDON BT — I NVERP A EICHEX N TR WESR, UnboundLocalError Bk EH X
3, UnboundLocalError & NameError OF7 5 XT3,

HHHENRa—-F Ty ZJRNOY IHTHREREXRTWES, 207 Ry JWNTHDN S ZDHARNETA
T, BEO 70y Z7ADBHe LTRbIE T, 20k, HI4HNZDOTH vy 2 NTHRMX NS RHIHD
NZrT5—1ZoRBDET, ZORANIBUETY, Python IQIZESEHRL, a—F70y 27Dy ITdd
RIRERENTEE T, HB2a— N7y 2B 30— WL ERE. 70y 2707 F 2 206 4niHE
PR BB T2 Z L TVESNE T,

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 XiE, MU 7wy ZOHEHRErH L Aa—-T%2RKE%T, »2HHERORMNA 2 — 712 global X
Dd 256, TOHHERIZ I a— VAR ARINET,

nonlocal XIZ &L > T, MIGT 2HFTPRNEHA 2 — T CZALENCHEBEINEZBESRT 2 X512k D
E5, b LA ORNBEBA 2 — A2 FELRIFIUR, a2 %A LEFIZ SyntaxError B EIFHH E 3,

HBEY 2 —VDLETZERIE, ZDEY 2 —ADPBRINC import ENTZFHCHBINIEREINE T, A2V S
FDOEEY 2 —)L (main module) IXHIZ __main__ EFEENF T,

27 RAERT Oy 7 ¥ exec() R eval ) ITHF 258k, AHIBIRO MR THRBITY ., 7 7 AERIE, #Hl
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BSOS L e ERT DI TELZFEITARERLTT, INHDOBHIE, AFIRIRD 720 DEH DL —HE
WETH, HEIATORVE—AVERD 70— OV RAHIZEM D OMBIN2 L WHBINRH D £5, 7
FAEBRDOHAMZEMNE Y ZADREFZFCKRDET, VIANTERINLALHORa—-TE, 757 ADT
Oy ZIRESINET; XYy ROa— 7y ZIZIRRENER A, - NERELY = 2L —X A DB
Aa—=FRHMALTEEINTVEZDT, Ra—FOHRHFANTT, 2F D, RO K57 a— FIFKKL
S

class A:
a = 42
b = list(a + i for i in range(10))

4.2.3 #HAH L HIFR{T S DRIT

CPython implementation detail: = —¥X __builtins__ KN ZRNETEH D TV A; ZTIIIEE
WICHEBOFHMTT, HAAADKIZEROFRDMEE A —N—F 4 FLZWZ—HIL, builtins T2 —1%
import L C. ZDEMZBEYNCEE T IRNETT,

Hra— K7y 7 OETICHET 2HAAABAIZERIZ. EFCZa—-FTay 2070 — LEEZE
72 5401 __builtins__ ZMER T2 TROH»D EF; __builtins__ EFHEIEY 2 — L TRIFIIE
D ERA (BEOHBEEEY 2 - LOFERFEDLNET), 7740 F Tl __main__ EYV a—HIZE
W, __builtins__ 3HHAAAEY 2 —)L builtins TT; ZRLUANDEEDEY 2 —LIZBWVTII,
__builtins__ {& builtins EY 2 — LHFDFHEDIT A V7 A TT,

4.2.4 BHIBHEEC DD LD

HHZBDHHIRRIE 2 8 MFTR S ETRICTDRE S, 2F 0, UToa— M3 42 2HALET:

i=10

def £Q):
print (i)

i= 42

£0

eval() & exec() PAEUZ. HETOMIIC, BIEORBEORTZMEZ 2D TEDD F¥A, LHIEFFOHL
Hloa =2 ra— OVEFTER TR T E 9, BRZBIIRENGATZEBTIZR . 7 — UL HTZERH
PORINE T, ! exec) ¥ eval) BIEICIZA T2 a D5 H Y., Fa— Lk b — BV ARETER
A —NTA RTEET, ZHTZEMI—D UrFREZNRITIUL, W7 OARTZERE LTELIE T,
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4.3 s

Bl ek, a—F7ay 7 0@EEOHIEH 7 v —%2Hl LT, =7 —ZDMOFIANNRKRNEZ W TE S XS
T 27DDFETT, NI =B SN T EE (raise) SNET; BIFNE. =5 —2FEHLO
Foa—k7ay 2k, 7= ELZa—- 7 ey ZEZEEMENCHESHEL WS a—-FT7ay
7T I8 (handle) $25Z P TEET,

Python 4 Y27V RE, FV 84 x5 — (LubRBRY) pHich s LA ZER L 3, Python 71
T Lh 5, raise XMoo THRINICHINZEL T2 dTEET, fISf > FF (exception handler)
i, try ... except XTHETAIENTEF T, try XD finally HiZMM5>52 7V -7y Fa—F
(cleanup code) ZIEETEET, ZDa— FIIHBMNIME L ERAD, FITT 23— 7oy 7 ThHlF =
THERERSTHEFTEINET,

Python &, =7 —LHIC ” 7’0275 2D T (termination)” EFAEZHVWTWET: sk > K7k, 7
0275 MAIPFE L2 2R T 2 2 e BN TE, AY R TOIMUD LAV E T 2 Z 213 TE E T
B, (MEDH-7za— REnEROPLFITLEBTOTRVIED) =7 —DFRKEZEBE LD, FITICRK
L7 EER DETI LI TEE A,

BINDBEL MBS N E, A VX TVREBT 0T LADFETERT IE L0, Malix 4 v — Tz
RLETS, E556D558, 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 WL ET,

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 B o X v =T, Python API {ERICIEEEN TV ERA, X v E—YDNAEIX H5 Python
DN=Ya Y ERDON= a YORTELER LCEESNZAREDNH 5 DT, BRAN-Y 22D ¥ 2T
ZCEET 2 K57 a—FE, fISX Yy t—YONFIKESEIRNETEDHD $HA,

try T DWTIE, try X fii, raise XUTDOWTIE raise X Hid SR L TLZE W,

1D
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H3 120 module 123 Python 3— K LMODET 2 —L% A VR—k §528 T, Z22ICHBba—F
AT TERATESZ X2 D ET, import XUFIA ¥ R— MEB T B TR D — RN AFETTH, ZhoiM
—DHIETIEDH Y £¥ A, importlib. import_module () RHAAAD __import__() W o 7z %ZH -
TH, 4 YR — M¥EZIDLT A TERT,

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

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

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

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

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

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

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

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

52 N\yir—<

Python ICIXEY 2 — A7V =7 bOfEEIZ 1 BEL24 L, Python . C. 2RO DD YT
ENTVERIEFRRL, IRTOEY 2 — MEZOFBEICED 3, Y 2 —LOMBILEINT., ArifEE
BT 272912, Python Ik Ny 7 —2 2 W0WH RS H D 7,

Ry —PFT7 7 AN AT LDT 4 L7 M), BV a2a— V3T A4LZ MIRCHBET 7 ANEEZDIENT
XFETH, R T —VREV 2B T 7 A NS AT LA HETNZHEIIZND T, ZOIKREMHEEED I
ZUWMo TENWIT ER A, ZOXEFEDOHNDLDIZ, T4L 27 MV ET 7AW ERZERE/S Z ki
LES, 77ANVTATLADT 4L 7 MDD KIS, Ry Fr—V3BEEHEZHL. @EDEY 2 —-L7EITT
B, IR0 =B HHET,

FTARTONRY T —VWEFEI 2a—ILTITH, TRTODED a— B w r—IIFBRLRVWIEZLMIEDTE
CODPEETT, DLIFMMOBEVAR2T 22, N r—JR3BR2RLBBEOES 2 — L ThH2LEXE
J. FZ. __path__ BUEZFOEEDEY 2 — L@y —Y AR I T,

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.

521 BEONYT—2

Python Tid, BEDO/Nv T —2 ¥ GEIEMNYT—2 O 2 BEO Ay F =Y PERINTVET, &
WDy r— 213 Python 3.2 LLHi2 5 FET 2 5MIN7Z 8y =2 TF, BBRZEE DSy 7 — 21
__init__.py 77 ANEBLT 4L PV E LTEEINET, BED v r—Ih 4 Vi R—- b ENiL &,
2O __init__.py 7 7 A ADERINCETEIN, ZRTEELTWEA 7Y 27 M8y & —IHHEITZEMIC
HHrHECHEBENE T, __init__.py 7 7 A WE, OEY 2 —nicFE ) % Python 2— F[FLH D%
BLIENTE, BV 2a—PA4 Y R—bEN/zk FZ Python X EY 2 —WZEHEEZEMLEZD LET,

Bz UTDXS5R87 7 AN AT ABEERK. 3 20% 7%y 5 =Y % KO EAiD parent Xy 7 —I%
EELET:

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

(RDOR=I1%i )
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(FiDR— 25 D %)

three/
__init__.py

parent.one % 4 ¥ K — b T 2 L BEBRMNIC parent/__init__.py ¥ parent/one/__init__.py 23 EFT
INEFET, ZDHRIC parent.two b L { I parent.three 4 ¥ K— b T3 ¥, ZAZN parent/two/
__init__.py % parent/three/__init__.py DFEITENE T,

5.2.2 ZEIZERANY T—

HHTZEEAR Y T =D 3 A R R—2 3y 2FREDIDT, ZRZFNDR—a Y EI Ty r—I %8
Ry r—IWRMHELET, R—a B 774NV RT 2D ADEFICHZ I dHDET, R—a v
. zip 77 AAOHR Ry b 7= B, ZAMSD A ¥ HE— FIC Python AT ¥ 2 0BT TROM
52dbHDFET, BRI T —PF T 7 AN AT LALEDA T2 MITHIET2Z2dHB L. £5
TRVWZHDHDET; ZROHIEFEBROERDIZLNVRIEEY 2 -1 T3,

HEIZER Sy =D&, __path__ BHICEEDO Y A MIfEVWERA, Z2ORDDICIHED iterable B ffio
TWT, K=Y a YOy —YDRR (b LLBR Iy 5 —ID7DD sys.path) DD o 12354,
ZDORy T —=ITDRDA VY R—bDORRIZ, FZWCHB TRy r—YR—a VERKRLET,

ZHTZEM Sy 7 — D123 parent/__init__.py 77 A NMEDH D FXRA, ENE AP, BRBZR—a o
ZFNENRMET 2D parent 74 L7 P DA VKR— MEROIBBICHO2 2 dHDET, Lo T
parent/one IXYHINIC parent/two DEEDICH B L IR D R A, TDHE. 2Oy F=I P TRy
F=YD55 1204 A= &Nt Z, Python & LD parent Xy 7 —I D7z DHFITZER v
F—=I%ERLET,

ZRTZER Ry & — P DHAEICDOWTIE PEP 420 3B LT X0,

5.3 &E

MRZHD 570121, Python 134 Y K= PFZNBET 22— (b LAERy r—=ITID,. Z T TOH
DEMICBVTIZZZWVWRENTT) O TLEH A2 BB LET, ZOHARNI. import XD & 25 1E%
importlib.import_module() B LY __import__() BIBIDO NI X =2 oBoNET,

ZDHFNEA Y R— MRROM A 7 = — X THEbI, ZHEH XX foo.bar.baz DX S5 Ky b TXY]
LNV TEY 2= AADRRTE 57D LET, ZOHE, Python IZHRHFNC foo k. KIT foo.bar . %
L CTw{&IZ foo.bar.baz # A4 YK=L LS LET, FEIOVWITNIDA VR — MTERRLZEEIX.
ModuleNotFoundError 25X &N E T,

53. &% 71
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5.3.1 EYa—-Ilxvyv>na

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

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

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

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

532 77 —cO—4—

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

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

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

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

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

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

533 1VR—=+Tvo

4 VAR — MERBBIGRATRE R XS KRGS T0E T, 20T e k2 AR A1 VR—bT VT T, £
A=t 79 2103 2BHEDYET: XETvI & A VR—FNIXTvY TT,

ART 9 7FA Y R— MUEDOEKA]. sys.modules ¥+ v ¥ 2 DMRLIAND A >R — MUE X D FHIHES H
EhEFd, ZHUTED, sys.path ODMUESPLHFEENZEY 2 —VPHARABLDEY 2 — L TERDH, XX
7y TLEERETLZIENTEERT, XX 7y 73T THHT 5 X512, sys.meta_path IZH LW 7 A4
VR—ATT 2 P REBMTEIETHERINET,

4 YR=F R 7 v 7%, sys.path (b L {1 package.__path__) DMUMD —fE LT, MIGT 2 S RE
FEWO/S L ZATHOHEEINZE T, 4 VY KR— b2 7 v 27T CHEHT 5 & 512, H LWIEH LATHE
A7 Y27 b% sys.path_hooks BT 2 Z L TEHINET,

5.3.4 XHZNX

FEESNZEY 2 — ) sys.modules IZHOD SR o7 . Python IZRITRAXRR « 77 4 VX — -
ATV 27 PHENENT VS sys.meta_path ZMRLET, IEESNED 2 — 2| LB TESH
ESDEMRB1DIT, BT 74 Y X—HWEDEZITVE T, XXARZ - 774 Y X—123, #Hle 4>
A=t R (F7>avD) X—=7 v bEZ2—1D 3 DO5| %S find_spec() EWVWIARD R Y v
FAELEINTORIFIUINTERA, XXRR - T 74 VY X—TE, HEESNET 2-NZ2RZ 2P S
DEHET %720 DEEHIIMER D b D% - THVWEE Ao

meta path finder PHEEENZEY 2 =L DR HZH o TWBHEIE. 774 Y Xidspec A7V =27 %2
BUET, BEEINLEY 2 - BRI R WVIGAIL None IR L £73, sys.meta_path 1ZX13 2D spec
PREFTICV R FDOREBIZEFELTL E - 7258 1X, ModuleNotFoundError XM L5, ZofioxEHx
NBIMNIZOF IS LtIicisESh, 4 Y FR— MLUEZRER T8 %7,

AR« 774X =D find_spec() XV v FiZ 2 2F7E 3 205 BE=ELTHEIHLES, 1 oH
DFIEIZA YR—=F ENBZEY 2 — NV OEREHMHL T, HlZIL foo.bar.baz R TF, 2 DHOGIHIIE
Va—LOMBTHLNZRATT, MEMOEY 2 -1 TiE 2 DHOFIHUI None ICLETH, ¥ 7%
Da—RY IRy =Y TIE 2 OHDEIBIIE Ay 5y =YD __path__ BYHEOMETT, Y4 __path__
BT 72 A TE R - 1285E1E, ModuleNotFoundError 25EHENE T, 3 DHDFIHIX, HrTr—
RENBER=T o P RIBFEDED 22—V A TP P bTT, A VK= b RATHFY - RO &R —
FyorEYa—nNEEy FLET,

A ZNRRE, 1 HDA VR — FEORTHEBIEEES NS ARELH D $3, fIZIE BFRT2EY 2 —AdY
NDBELFry v aZhTWRVE LTzE ZIT foo.bar.baz 4 Y R—+T 2L, ROEEXRXRZ - 77
A4 V& — (mpf) 1M LT mpf.find_spec("foo", None, None) ZM-UH LT, Hm D4 ¥ FR— MLHE%Z
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TWET, foo 4 Y R— b EN/2RIZ, mpf.find_spec("foo.bar", foo.__path__, None) ZFEUH
LTV 2 [HEHD XX ARZDEBENTTHI. foo.bar 5L Y RKR—+ENFF, foo.bar DA ¥ R—+ FTIT
bizo, REDOERET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) ZFUH L T\ &
i‘j—o

HEXENRR + 774V E—3BR VDA VER—FPDAYR—FLTVET, INHDAL VY R—KX—I, 2D
HoD5IHIZ None MIAND D DEX NI &, HIZ None ZIRL 7,

Python D77 4L+ @ sys.meta_path 1 3 DDA T 74 VX —=%FoTVE T, fAAAET 2 —1D
A YR=POHEEH > TVE DD, BHESNZEY 2 —1DA VR= bOHEEH > TVE DD, 1 VK—
FNZ DPOEDEI 2=V DA VR=bDFEEH>TVEHD (DFED WAR=Z « TrAVE—) hdD
9,

N=Tay 34 TEHE: XXX+ 774X —D find_module() XY v FiZ find_spec() IKEZH#ZX 5
NF L7, find_module() XYV v FIXIEHESE (deprecated) TF, MIEDA Y v RIFSTHEFER LICHE F
T, A R— M7 7 4 &= find_spec() ZREL TVWAVERICOAZAERLET,

54 O—F

TV a—WEBB RO oA 4 VR—- MEBEEY 2 — A Er— RT3z (BXUZhCETH
2R—X—) BEVET, T A Y R-—1rOR—-FHITRIZZ L DELETT

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 Nome:
# unsupported
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package
sys.modules [spec.name] = module
elif not hasattr(spec.loader, 'exec_module'):
module = spec.loader.load_module(spec.name)
# Set __loader__ and __package__ 1f missing.
else:
sys.modules [spec.name] = module
try:
spec.loader.exec_module (module)
except BaseException:
try:
del sys.modules[spec.name]
except KeyError:

pass

RDOR=I 1% L)
74 EBSEAVR—FRATL
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(FiDR— 25 D %)

raise

return sys.modules[spec.name]

T OFMIERL T X W

o sys.modules DG X L NLAHTZFHOMGFEDEY 2 — VAT =227 b23H 576, import 1FBEIC
ZNZBLTWBTL & 9o

o EVa—E B—X—PEYa2—a— FEETTLIHIZ sys.modules KHFMEL TV T, £
Ya—)ba— FH (EHENEIEHEENC) BOEEZ A YR— 322 H 5 DT, ZHUFEE
TT; EY 2—)L% sys.modules [ZEMT 22 & T, BEDF —XTIREEOHIFEN, £ L THRED
= ATIIERE DT — FH, §id o ThHiikahzd,

o O— FMEICERBMLZGE, ZORBLIEZEY 2—ME - ZL T, ZOEY 2 —AEITH - sys.
modules 2 HH D RPN E T, sys.modules F ¥ v ¥ alBCEENTVWATARTOEY 2 -1k,
BEFHE LTr—=FIZEN LT RTOEY 2 —ME, HiZF v vy 2ilREnEd, Zhudve—rF
LIIAHRIT, Ve — FOEHEIRRMLZEY 2 —LD sys.modules IZHRINFE T,

o BODtEIIIY TEHNEINEEIIC, EV2a—ABELNTHLLFETINEETOMICA v FB— ME
B4 v R— PEHEOEY 2 - VEMEZREL 3 (L Mla— FFHIO 7 init. module attrs”).

o EYVa—NVETIZEY 2 - VOARTZEMPHEI NS 0 — FOBEELBEM T, FTEn—X—1T5%
REREEH, B—X =3 r ED XS ITHETI20EZIET E IR 5,

o O— FOMITIEMREZNT exec_module() ICHEINESY 2 —d, 4 Y FR—TDRDDITREINS D
DLIFERBZPDH LNERA

N=Yar 34 TEHE: A VR RT 230X —DERNBREEZIIEMEE L, L IELHNE
importlib.abc.Loader.load_module() XY v RIZX->THETINE LTz,

5.4.1 O—4—

EVa—Au—X—ik, v— FOEELRMETHZ2EY 2 — VETHERERRMBELE T, 4 U R— M, E
TLEDIETBEY2a— VA TP =27 P 2H—0D5[# ¥ LT importlib.abc.Loader.exec_module() X
Yy RO LU %3, importlib.abc.Loader.exec_module() 2> HiR SN EEOMHEIZEHA TN E T,

0 — X =3 U ToEELZREZ L TR ERA:

o EVa2—H (HAAAEY 2 —VREINTHAA TN SHIRES 2 — L Tid7% < T) Python €Y 2 —
NPZoTBE, =X —=13EY 2 —1D 7 a— N ULAFTZER (module. __dict__) T, EY 2—1D
- REEFTIRETT,

e exec_module() DOFEFUAH LHIZ ImportError MUADHINI KN N, EHFINTELELTDH, £
Ya—l%ku— FTELRWVEAIE ImportError Z AT NETT,

*2 importlib I, EHHEEZEHEGS Z 2 IGHIITWET, 20RbHIC, BV 2— A EHFHNT sys.modules 1 HEY 2 —
ﬂ/ﬂ‘7/17 FeBET, 25352 X@Fﬁ%ﬁ’]@xf]%ii AV R— T\éﬂﬁ%/;——ﬂ/ﬁ) sys modules klﬂéﬁ THEZEZ

= -

54. O—F 75




The Python Language Reference, 'J1)—2X 3.9.19

ZLDGE. 774X =0 —X=EFALA T 27 PTHOVERA; 20 X5 RE5ETIX find_spec()
XYy FIZHIC self fRIEF: A7 Y227 FEE) ZIRTIZITT,

EYa—NBuB—&X—IlX create_module() XY v FEHEEFT LI Tr—-—RFPREY2a—NFTIzr %
E T2 Z e 2 BINTEE T, ZOX Yy Rk, TV 2 - EREFIRICH > T, n— FHIMESHLVE
Ja—NA TPl b ERLET, create_module() X EY 22— AT P27 MIBWERET HIHLEILXDH
DEHA, BLIDXY v FH None ZIBT2 5, 4 VR— MEEHLVWEY 2 - L ZHETHERL $9,

N—Ta v 3.4 TEM: 2—&X—0 create_module() XY v K,

N—Y 3 3.4 TEHE: load_module() XYV v FiX exec_module() IZX-> TEEMZI SN, 4 VK- Mg
Whe — FOIRTOERN R 25| 22 % Lz,

BEOn—X—r OHEHMEDDH, b L e —K—IC load_module() XY v ERFEL, pOR—KX—7H
exec_module() ZHEIEL TOWRIFIUI., 1 ¥ KR— MEMEIZ T — X —D load_module() XY v FZVETF,
L L. load_module() & deprecated THDH., B —X—13fbH DI exec_module() ZFHETRETT,

load_module() XY v Fi&, EY 2 — %2732 2 ICMATLEETHHIN ZTXRTOEN W — K
BREZ EM L 2R D 8 A, RUHIRIEAZXNE T, UTIEMDIRME LTS

o sys.modules XG5 X HLNLHATDEY 2 —ADRFELTWVWEHE, B—X—RBZOMFDEY 2 —L
EEDLRITIUEOTER A, (£ L7RWVE importlib.reload() ZIEL K EDRWTL & 5, ) H5E
SNEY 2 — V8 sys.modules ICFELRWGE, B—X— 3 LVWEY 2 — A TP =7 F2AE
& L. sys.modules (ZENNL7ZZIFIUIWIT EEA,

o MIROBFEIIEREOT - FERIET 27010, B—X—=MEY 2 —)La— FEETTIHNITE
¥ 2 —E sys.modules IZFF1E LR ITFAUIIRD TR/ A (must).

o U— NUHIZKKLIZHE, B —X =% sys.modules IZBML7ZEY 2 —LE2ED R ITFHIEW
JEEAD, 2R3 — NZRRLZZEY 22— DH &, ZDEY 2 -0 —X—HHITHIRIVIC
0— FEINGERRD. BRALZTIRD TH A,

N— 3 35 TEH: exec_module() DEREXNTWVWT create_module() NEZRXIN TR WVIES,
DeprecationWarning XM I 2 KD DFE L7

N— 3 3.6 TEH: exec_module() BEHREXNTWVWT create_module() NEZRXINTWVARWVIES,
ImportError 2SR &5 X 51Tk b kL7,

54.2 Y€ a2—-)

PTEY 2128 —=FT25DREDEI B AH=X1 (FlZ1E. importlib API . import ¥ 7z1d
import-from A7 — F X ¥ b, FEZIENL M YED __import__) BfEDLILIGAETH, XA VT4 ¥
T3V TES 2—NF 727 FEBEY 2 —VOARIZEMICEEL $3, fIZIE LSy — span ¥
P TEY 2 —) foo Fo TWHE, spam.foo &4 ¥R — b L7 spam I3fEDY 7Y 2 — MIZHE
TN foo ZFHLET, UTDT4 L7 PUMERR>TWEELEL & S:
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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 OENB L ALARRBL—A 25T 2 ZNRBEZ2D LAEEAD., ZREERA Y F—1
VAT LOEARNBREETT, FERKRLERITAERLRVOE (EEDAf Y KR—FDHELRLT) sys.
modules['spam'] & sys.modules['spam.foo'] DTFET 255G, BEMHITE D foo BIEE L THELR
FUIBRSRNEWVS ZE T,

5.43 £ a— L%

4 2R — MR 4 2R — PO (Frice— PO 12, L DEY 2 —ZOWTO S T X R fFle )
WET, [HEROIFEALTEIIRTODEY 2 — L THETT, EY 2 —EHEOEHNIX, ZOA VY KR— FEHED
HREEY 2 —VOHEMNTH TEULTBE T,

A VR=PDOBRICTEY 2 —UERRZHS 283 A Y R— P RT7aa YR R—3 Y M, BIZIETEY 2 — AL
BREERT 27 74 v X— ZhZFTT 20— X — OB TREZIET 2 L ZAMICLE T, ROEHER
DiF. ZAUT X o TA R — MEWED 0 — FOERNRERZFITTEL LS8RV 2 TY, ZHUC
MLT, EY 2a—UHERR L TR - Z0BEEEZH-> TWE L,

EY 2= UERRE, BV 2V A TP bD __spec__ B LTRHINET, Y 2 - EHOWNED
AN DWW T ModuleSpec 2SR L TL 2 & W,

N—a v 3.4 TEM.

544 4 VR—FEEDED 2 —-ILEM

A VE— M MEEIZD — PO, EY 2 —LOHBICESWT, B—X—PEY 2 —ADETTIRNUTORE
HEEEAAZT,

__hame__
__name__ JEMIZEY 2 — L OELEMAICRE SR FIUIARD FEA, ZOHFEFALTA ¥
FE—F AT ATEY 2—LZ—RITHAL 7,
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__loader__
__loader__ BMHIZEY 2 —lu— FRHZA U R— MEEXERA LR —X—F 7P =7 MIREZN
RIFNERD FHA, ZOBEZEEENEHDODDTTY, v—X—@EHDOBINERED7=DICHW 2
ek ES, IR —X—BE0 T —XDRE T,

__package__
EY2a—)LD __package__ BUHEFZEINRITINERD E¥A, BEIXFHTRINIRD FEA
. __name__ YFRICMHETHIHVELA, T2 —ABRy r—IDEE, __package__ DHIZZD
__name__ TRUIFIUILRD F¥ A, ET 2NNy Fr—ITRVWEE, Py TLRADES 22— T
¥ __package__ IZZEDONFH|, VTEY 2 — L TREBDO Ny F —=IHTRIFNUIZD TV A, FEMIE
PEP 366 2L T Z&E W,

ZOEME PEP 366 TERINTWVWSEXIIT, XA YEY 2 =105 0HRNEHENA >R - %
FET 572012, __name__ Db O IEHINE T, ZDEMIE __spec__.parent [FUIEZ KD

TrrEREINET,

N—Ta v 3.6 TEHE: __package__ DfHDH __spec__.parent FIUEZEOZ  ZEREIN 5B X
WD ELR,

spec__
__spec__ BHEEEY 2 - lu— FRIEHEINZEY 2 =L ARy ZIZEEINRITIERD 48
Ao __spec__ RHUNIRET D& A A—TVAEHPICHEL NI ED 2—)L 1 FERRICEA

EhFET, HSMNE __main__ T. __spec__ & BEICK > TIE None IZREINE T,

__package__ DEZRINTWVWARWVWE XX __spec__.parent B 7 4 =Ny 7 ¥ LTbIET,
N— a v 3.4 TE.

N—a ¥y 3.6 TEH: __package__ MERINTWVWARWVWE ZIZ __spec__.parent 37 + —/LNy
s LTEbIE X5 ELT

__path__
EBY 2P (BEDEIEAFER) v r—YOHAE, EYa—AA TV b __path__ B
PRESINDZHENDHD 5, HIZA T L — FARETRITFIUIR D £RAD. __path__ ITEKEDR W
BEEFETHIHOERA, __path__ DETHEVEE, 4 7L — MRIXFHZERLRTIUIRD &
¥ Ao __path__ D=7 47 ADFMIE T D@D TE,

Ry r—ITHRWEY 2—UE __path__ BEZF> TV ITEEA,
__file__

__cached__
__file__ EA 7Y a T3, dLFEINILLHIE. ZOBEOEIILFIITRINERD THA,
b LZD XS RBUEDPBERERLZRVGES BIZIEEY 2 DT —ZRX=2ADp 50— FXhGH)
AVER=PIRAT L __file__  ZRFTEDETFICLTHIMHOER A,

BIZIE AL FAVRANENIT 74 L) ANDSRRICHKET S Z L EYITL & 5, ZOREMEERE
T2 HoTT7 7 AADBEFET ZHEID D FHA; SRIE, HIZav 4 V&N T 7 4 AWTFTE

L __file_ BHETEK S, __cached__ BHEDaI—FDav Rt rE&NLN—Varorrindy
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358 LWEWEIIZTR LT A7 CF (PEP 3147 250H),

__file_ PEEINRVEEICDH __cached__ ERET S LIEHEYITT, LrL. 2O F VX
27 D ZRITT, JMICE, n—&—rld __file__ ¥ __cached__ DYH 52 F 725 % Fl
H325DTT, LidoT, bLE—ZX—0Fr v ad3NEY2a—A2bR—RFTE2—HT7 7
Anpoikr—RLlhwiks, ZOZRINESF VU AIEEYITL & 5,

5.4.5 module.____path___

EFELD, BV 2—C __path__ BMELHIUL, ZOEI 2 -3y =Rk DET,

Ry =YD __path__ BHIEX, 2OV Ty r—ID4 VR—bhicfEbLEd, 4V R— MEBOANET
X, Z4U sys.path LIFEAERC XS ICTHEEELES, 2D, A Y R—-MREI 2 -V EZHEIHFOV
A MERELET, UL, —IIC __path__ i sys.path & D RN TT,

__path__ l3XXFFD iterable TRIFIUIWIF ERAD, ZHTHHOFER A, sys.path LRI URAID < 7 —
PO __path__ ICHHEHIN, v 7 —ID __path__ ZEET S L %212 (R TMHT ) sys.path_hooks
PEBICANLNE T,

Ry r—=I0 __init__.py 77 ANME. Ry T —ID __path__ BUHEZRED LLRZEETIZIhnHD,
Zhh PEP 420 LETOGHTZER Ry 7 — O QBRI 72 ZETTET Lz, PEP 420 ORI X D, HiIe
HHIZER Sy r— D3, __path__ 2¥MET 23— FRF 28T __init__.py 7 7 4 VRT3 18R
(7D FE UL 4 v R— MERIZ, A2y 7 —D1 L HEIICHEY] R __path__ 2ty FLE T,

5.4.6 EXa—ILD repr

FI7 AN MTE, TRTDEY 2 — VIEFIHATEER repr 2Fio TWVWE T, 727 L 2. ThETIHAL
FEBHEORENBTRKEFELTED, TV 2 ATk TEY 2 -1 I TV 22 bD repr % & D BHRIVIC
TS 2 2P TEET,

b LEY 2 —UhRR (__spec__) o TWUE, 1 VKR — MEBIZZZH S repr ZEKL LS LE
T bLENDEMT 20, FREFEEPIFELRITNE £ Y KR—= b AT LIEEY 2 — VL TAFAHE
BRHLWBEREMS>TT 74 D repr ZHEL F£9, Z4U3E module.__name__, module.__file__,
module.__loader__ % (B D RWIHRICOWTIZT 7 4V MEZ o THIWVARDS) repr ND AT & LT
B iAET,

IhDEDLN TV S EMERRAITT:

o BV a—H __spec__ BHEEFio TOIUX, HEICE FN 2 EEWD repr ZERT 27201 fbNE

3, "name”, "loader”, "origin”, “has_location” BN SIREI N F T,
o TV a2 __file__ BUEDNHZEEIE. T2 —LD repr D—EE LTHEDLNE T,

o BV a—JUIC __file__ IR WA __loader__ 23H D, ZD{EA None TIERWIFEAIE, v —X—0D
repr D3EY 22— D repr D—EE LTHEbLNE T,

o ZITHRIFNUI, BIICEY 2—/LD __name__ % repr DHFTHWE T,

54. O—F 79


https://www.python.org/dev/peps/pep-3147
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420

The Python Language Reference, 'J1)—2X 3.9.19

N—Yar 3.4 TEHE: loader.module_repr () DEAIIIEHESE (deprecated) TF, £ ¥ K— MEMICLD
B 2= MERDIE Y 2 — )b repr ZAEKT B72DITHMEND L 51TAD XL

Python 3.3 ¥ %A HIMED 7251, B —&X —® module_repr() XY v RBPERINTWEH, T 2 —
W repr ZAENT 27D FELOWITIHD 7 T —F 2 THIICZDA Y v RBMEINE T, L. 20
XY w FiX deprecated T,

54.7 ¥vwv>adni-/Na4 cd—RFOEML

Before Python loads cached bytecode from a .pyc file, it checks whether the cache is up-to-date with the
source .py file. By default, Python does this by storing the source’s last-modified timestamp and size in
the cache file when writing it. At runtime, the import system then validates the cache file by checking

the stored metadata in the cache file against the source’s metadata.

Python also supports "hash-based” cache files, which store a hash of the source file’s contents rather
than its metadata. There are two variants of hash-based .pyc files: checked and unchecked. For checked
hash-based .pyc files, Python validates the cache file by hashing the source file and comparing the
resulting hash with the hash in the cache file. If a checked hash-based cache file is found to be invalid,
Python regenerates it and writes a new checked hash-based cache file. For unchecked hash-based .pyc
files, Python simply assumes the cache file is valid if it exists. Hash-based .pyc files validation behavior

may be overridden with the --check-hash-based-pycs flag.

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

LTl 7z@E D . Python IZIZWL DD T 7 4L DX RNRR + 774 Y R=Dbo>TVWET, 2055
D12 WNANR—R « T74 >4 — (PathFinder) L M:IN, NAIYFJ OVRAMTHZ A VR—FIN
2 EBMRLET, TNLTADRRTY MUK, BEY 2a— VEETEMERLTOET,

NRAR=R « 774 YE—HEKZMAD»PDA VR—=FFEEH>TWERHDITTED Y EHA, ZORDDIZ,
MarD 2Ly VY REBEL., ZAPNICEEOHEO R ZADIHVEH o TVWBEINRALY MY - 774 VX —
ZEEMT E T,

TIANPDNRRALY MY « T34V E = TF7ANVTRATLALEDES 2 —NVERDTF27DDFTRTD
e T4 VP ABREELTVETS, 23 Python Y—Xa—F (.py 77 A/) . Python X4 Fa—F
(.pyc 7740), HEFZA4T771) BIZF .so 77 40N) REDKHZR 7 7 ANEA TR 3, 21
477 VD zipimport EY 2 — M Ko THR—-PENBZHEE. TI7A4VPDARRAZY MY - T7 (¥
=3 (HEFAT7VHND) TRTDT7 7 A NVRA TD zip 77 45D — R HPNE T,

NRALZY MR T 7ANT AT L EDOGFRCBEEININEEIDD FHA, URL RF—EZR—ZATTYRFZE
DM FFNTIEETE LM ESRT 5 Z L AJEET T,

PNRAR=R + 774X 7y 770 rarzBilT2 N TE, 2R X > THRATEER SA TV
P OREEERINREL, WRARSAXTZIeHBTEET, HIZE. xv+V—2 LD URL 22T U R
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LTHR=FLEWEE, web LOEY 2 —LE RO 37201 HTTP OB RN RFEE LT v 7 %2H
QTN TEET, 20O (FUHLATREA 7Y 27 bTHB) 7y 7%k, TTHEHTS2a barzyR—1
T2 NAIZVR) T4 —%2RLET, 2O b web POHEY 2 — DR —X—%HIFT 5
DIZfEDLNFE T,

LZLEOBHE: ZOHiHOHIOMG T I7AE— LW FED, AEZNZ - T7A 48— 2 NAIVE
e T7A28— WS HEBTRHINTHEDNTVET, b 2 ED Y 7 4 Y X—I3IEFIMUTE D,
Bl7lz7a rarzdR—bL, 4 Y R—-MUETHU XS ITEEEL 30, BIDICER->TW20%.LICED
TBLDEBEETT, FHI. XX RR - 774 X =134 Y R— MLUEDBAHFE, sys.meta_path OFEED
B JICEEL £9,

ZREIMBINC, SZAZY MY - 774 YR —R@BHIFEKRTHRAN=R + 77 4 Y X—DFEFHHTH D,
FFE sys.meta_path D2H AR + 7 7 4 Y X=DW D FRpNIGE, RAZY MY « 774 VX —DF
HRIMBFTINZNTL & Do

55.1 XTIV k) « Ty7A2H—

INAR=Z « T7A A= 12&, XFH NZATY b)) THEEI N5 ® Python €Y 2 —/L% Python
R —Y%HADF, B—RFI3BEDLDDET, FLALDRALY MVIE T 74 LVS AT 4 DGR
FELTVWETH, ZIZCHIRXNZDEIEDD T8 A,

RABRRR « T 74V R= LT, WAR—=R » T7A VA — IR L7z find_spec() 7’81 k 2 /Lhi5E
BINTOETH, ZHUNMATAYR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIRETA X
FTE57DIMHR57y 7 RRELTVETS,

INANR—2R « TJ7A A — % sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DD%
Bengd, 212y r—IYF 7Y 227 bD __path__ BHEDBHVET, IhdickoT, A Y R—- ML
HEHRARIAXT B ENRBEENE T,

sys.path IZld, EY a—n ey r =Y 2RIGMFINO—EHRH D £, Tl PYTHONPATH BREGZ
Bz otk g o4 YA P =V FIERFEEKET 27 7 40 METHIALI N E T, sys.path NOER
. 77 ANV AT ALEDT 4 L7 b URzip 77 ANREFOMEY 2 — L EREITRE "HT” D52 D
D (site BV a— L %2BM) 2T IV TEFT, XFINBIUANAL MDA% sys.path ITANSENE
TY; o7 —2BNIMEHINE T, N MIOBEROTLYa—F 4 Vv 7F & NAIVRY - 74048 —
WX o THIBIENE T,

NAR=Z « T7A V=G AZNZ < T7A 25— IaDT, 4 K- MEMIE, BICHEH L7 SAX—
R+ 774X =0 find_spec() XV v FEZFIHT I T A VR—F/NZX OMRKRZIHRO LT, path 515
M find_spec() WEINZ & ZlX, ZRUTEET 2 ZAXFFND Y A b - #HEINZIZZ D%y = DHT
A YR=PFLTWVWE Ry 7 —ID __path__ JBHIT2 D £, path 515057 None 72 o 7285E. Zhdm bz
DAYR=PTHBZERLTWT, sys.path BfFEDIE T,

NRAR=R + 774 Y E—IZRBARAZDTRTOERICOVWTRELEE L, ZAZHD 2R LTy
% INAITY R « 77A 24— (PathEntryFinder) L ¥3, ZHUIRE D22 20 (FIZX, 2D
BERDT=DD stat() FEHLDF —N—~y F) IZEDFGLZDT, NAR—=R + 774 VX —ZSRERE,
HBRRAZYFY - 774 VX —ADMIGMITIZF 2+ v 2 LTHR-TEBEET, 2OF v vy ald sys.
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path_importer_cache IZffo TWE T (ARNCK LT, 2O F ¥ v ¥ 2l 3FEBICE 1 Y R—F— IR X
NTELT, 774X —FT7 27 eRFELET), ZOXSICLT, KEO»225¥ED NZATV R
DEGFiDT=DD INATY R« T7A 08— ORBE2—ERIMRITIUIRI LD T, $AR—Z -7 74
VE—INRALY VY OMEREFETOE 201, T—¥ 3 — FTIEHMHIC sys.path_importer_cache
HoFXr v aZWDROTHOEEA™

path entry 2% v v & 2 OHIZHED - 728515, path based finder 1% sys.path_hooks DOFH DM L ATHE
AT E2TUDET, ZOVRMDZENEND path entry 7w W&, KT 3 path entry £\ 5
S 1 oEE L THERHENE T, 2O LAJFEA 7Y = 7 M path entry 2R % path entry finder
ZiR§ . ImportError XM L ¥ 3, ImportError &, 7 v 7% path entry D7z D path entry finder
ZERERWI & 2 272 0IC path based finder BMENE T, ZOFISNILIRE T, import path Zillo
TWLEDS BT oNE T, 7y 7358 LTXXFINE @A MlA 7Y =7 b 2IIFL £, N4 M
ATV bOTva—F 4 Y77y 7fEEhTOT (FlZE. 77 ANV AT LDV A—T 4 VT
D UTF-8 R 2 N2 ETT) . 7y 7251 %T7a— FTERD»-7%5HEE InportError ZiAH TR E
T3,

sys.path_hooks Zill 2 LA WNZAIZU R « T7A 08— 2RI FTITKDoLHE. NAR—Z -
774 Y& =0 find_spec() XV v Fi&, sys.path_importer_cache IC (L_O)/\XJ:/ MY 0:5@‘3‘57 7
A VR=PEELIRNI L 2R T 72DIZ) None ZIRIEL. XFNR « T7A VA — ZEI 2 —ADEOH»H
B ot Z 8 RIRA % 729IT None ZiRL %7,

sys.path_hooks D NZAIYrUT vy HIHLAGEA 7Y =7 FPORDEOWTALD NAT Yk
)« T7A2E— THoT HaE. BTHTL 2EY 2 —MEREHE T -0 70 Farsfibh, ZhsE
Pa—LEo— ]\‘3‘57‘:@&3@2‘)11%‘3‘0

(ZEDLFINC Lo TRENDG) BHEDT 4 L7 M VUL, sys.path DD > bV 2I1ZZD R 3 HIETR
HXhET, ¥3. HEOT 4 L7 PUDBEELRWZ AL 72358, sys.path_importer_cache 12
BB EMINEEA, KT, BUEDOT 4 L2 PV IIHT 2{EEEHLA DESY 2 —LDy 77 v FTHEHT:
BRI ET, 3FHIC. sys.path_importer_cache (Zffi4fl, importlib.machinery.PathFinder.
find_spec() HRFTCRIF, EEDOT 4 L7 MY TH o TEDLFINTIEDHD £H A,

552 NIV kY - T7A4>4—-7FOrIL

BV 2N eIIHEE NI Ry =P DA Y R—= bV R— T 57D, BLOARZER Y F =Y DR—
arve LTIRET 27012, ALY MY - 774 & =13 find_spec() XV v FZEELZFUIVT
¥ A

find_spec() X 2 DDFIHEMD £, A VA=PLLI L LTVEEY 2 - LOREEHM%K L, (XT3
YD) WNREY 2 =TT, find_spec() 1FEY 2 —MIHIET 2522 ICHHUL (populated) &N 7-Htkz iR
LET, 2O (1 20BIAZERNT) HIZ "oader” £y b Z2Hfo TWE T,

EY 2 — MEREDELETZER R—23y 2R LTVWEZ2ER AL VR— MEBIGRTEDIZ, RRAZV MY -
774 Y E—IFEY 2 —AHED "submodule search locations” Z#&RIZEMAR— a 2 &) X MIEK
ELET,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ
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N—=Y 3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() Z@EX#1x ¥ L7z, MHIX
deprecated TE 2, find_spec() WERSNLTVRIFIUIMDONE T,

HORZAZY R - 774 X —DHIZIX, find_spec() DHDIZINS 2 DD deperecated 2 XY v ¥
DEILEDVITNDEHELTWVWERHDDH20d LNERTA, ZNOHDXA Yy NIIBRAEHEEDI-DICERLE
RBENTVWET, LrL. NRAZY MY - 774 Y& —IT find_spec() BEEZATHII, VWX Y v ¥
BEHAEhE T,

find_loader () takes one argument, the fully qualified name of the module being imported.
find_loader() returns a 2-tuple where the first item is the loader and the second item is a names-

pace portion.

D4 > R— MEROERIH T 2HRA MDD, ZLDRRRAZY MY - 774 VX —=lF X XA -
T 7 AR =Y R= T 2DLEUEHNZ find_module() XY v R&HR—-PLTWET, LHL, S
ALY MY« 774X =0 find_module() XY v Fid, LT path 5IETIEMFIHEINERA (ZDX
Yy RiE SR Ty 7 DBRAIOFFOH L2 H#E Y% S R ERZ LR S 2EEB RS T0ET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R L, ZDHETIE R
IVNY T A VR =DPHEER ARy =PI L TR— a VRT3 2B TERVASLTT, dL
find_loader() ¥ find module() DWHMBNRALY Y « 774 VX —KIEELEH, A VY ER—FTRF
LIEHIZ find_module() & D % find_loader() #EHELTHUHLET,

5.6 FEDAVR— b ATLEEETHTRZD

A VRIS RTLRRLEEMZ 27D DRBFEEND D 5 1AL, sys.meta_path DF 7 4+ DN
BEHIRL, 2FEHIRRLDRAZARRAT v 7 TBEMZBZHDTT,

% L. import XOFWEL I EZEBE L, 4 VY R— P RATARLT 7R T 5D APL II3EER 52732 TH
TR, HARAAD __import__ () BAEE X 272 THATT, ZOFKE. % 1 2DFEY 2 —
JVATZ T import XOEMEEZZEE ST 2DICHHVWHLNET,

(DA Y R—= P AT LAREREFEIET 2D TIERL) TTIRKAZARRIZNWE 7 v I06HHEY 2—LDA
VAR— M EEIRINCHI < 72 ®12id. find_spec() 5 None % iR 3 D2, EHE ModuleNotFoundError
ZEMT B2 T TF, None RIRT DX XARADEBRZHITZ2NETHZ L TEKLETH, Hist
ZEHT 2T QIERRZITBYID £7,

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/

(RDOR=I1%i )
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(FiDR— 25 D %)

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

In either subpackagel/moduleX.py or subpackagel/__init__.py, the following are valid relative im-

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY
from ..subpackage2.moduleZ import eggs

from ..moduleA import foo

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__ ICXHTBHFANEEE

__main__ €Y 2 —/UZ, Python DA ¥ R— b X7 2BET 2R 5k 7 — X TF, DIHFF TEREh
TW2 L9512, __main__ EY 2—/LiE sys X builtins BELRAMICA VR TV EX—RKX—+7 v S TH
BUHtEhEz s, LoL, #iE 2 O00FEI2— 1 2iE-> T, __main__ EHEITELEL M, VDED 2 —IL

ELTOERZR > TWERYA, THUX, __main__ AHIIHLS N L TTEDNA 2 7)) 2 EF SN L D

T TRFDMDF T a VITRIFET B 2D TT,

5.8.1 __main__.___spec___

__main__ D LI IHELZINEIKIF LT, __main__.__spec__ [ FHEUICEREIN B Z 2 dHIUL
None X5 ZdHH ET,

Python 2% -m * 7> a Y 2 TEITINLEEICIE, __spec__ WEWIETEES 2= FF v Fr—
DEY 2 —UERRICRESNE T, /. T4 L 27 MR zip 7740, $7EMOD sys.path =2 F VY 25
TF2MEO—FE LT __main__ TV 2 -0 — FEINBLEEICD __spec__ MM (populate) Th
RN

ZhLHN DI — R Tld, __main__.__spec__ ¥ None IR EINF T, Z4UL. __main__ 4K (populate)
T 5720 fFbiza— ¥4 VK= MJRERES 2 — L EBEE L TOWRVWEZDTT:

84 BEESEAVR—FIRTL




The Python Language Reference, 'J1)—2X 3.9.19

o« MEETB YT b

o cASTav

o stdin 22 HEFXN/-5E

o V=R T 74NN ba— KT 7 Ak LEERE X NGE

BEDT — AT, 728 AFEMMNE 7 7 A VB ESD 2 — L2 LTEHEA VK- FTE72 2 LTH __main__.
__spec__ IXHIZ None 122 Z EICHERELTLZE W, L __main__ WBWTHAMBEIS 2 — L XX T—
RPN S -m AL v FEFSTL I,

__main__ A VK- PA[REREY 2 — L& —HK L. __main__.__spec__ DBZNIECTHREIN TV
ELTH, ZATHRE, TD200FYa— V3L ALRIND ZLIKERLTIEE W, h
¥, if __name__ == "__main__": Fx v 7 IZXkoTRIESINZ 70 v 7II, __main__ FHETZEM Z 4L
(populate) §272DITEY 2 —AHHHI NSRRI T EITSN, @HEOA Y R— FRAIZIZFATSI RN, &
WO HEFHICER L TV,

5.9 RO #EHD DA

XXX RAdH 5L e THRW,

XXX * (import_machinery.rst) € 2 =L &%y 7 — Y DJEMD HITHKIT 2 E 7 8 2 30T 2 DT
LeoD? bLOLELT—XRETAVRDOVWTDERY 77 LY RADOR=IIZH 5855 2 NEZHERL 72
D, BEHZ2L572DbDITR2D2DLNERA.

XXX 9477V ~=27/L® runpy X pkgutil DFFHOEHT XTI, ” 25 5B S (See Also)” &\
5. ZOHLWVA Y R—= P RTLDHINDY 7 2B NE,

XXX __main__ L XN B8 A R AIEICOVWT LD ZL OFHEZBINT 37

XXX __main__ OFEMN/FZL LINCOWT I D ZL OFERZEMNT S (0% D PEP 395 »26at¥—353)

5.10 &EZ&H

Python OFIHADED ST 2, 4 Y R—MEEIIEREE LVWEEBZZRTE L, —iflr Ve 252K F 2
AV IHRFEPNIE ENSEDL S TIVWETD, BWEAD v r =Y OHRE R ELHL LI TEEX T,
FVIF LD sys.meta_path DAk PEP 302 T, ZD#%MkYE 42 2955k PEP 420 T,

PEP 420 X Python 3.3 1 &EIZE/NY 7 —2 2EALTWE T, PEP 420 3%/ find_module() I
RH2dDL LT find_loader() B baL®EALTWVWET,

PEP 366 1. XA YEY 2 — L TORRNBENA VK- D7=DITEM LU __package__ JBIEDEI%
LTVWET,

PEP 328 i&itixnf 4 > R— b+, BRIZHEN A OR— b+, BXK, 4% __name__ THEZEL. &I PEP 366
7 __package__ CEDMAREEEALZ L2
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PEP 338 3EYa—LZ2R 7Y TP LTHEITTZL2DMEEEZED TVWET,

PEP 451 1%, Y 247V 227 MBI EY 2 —NLEDA VKR— MRED S b EEBIML T
WET, Fh, B—X—OERINRETDIZL AYE A VR— MEBICERDD B TVWET, ThbDLHE
WZED, A VK= b AT LDV DD API 77 deprecate XL, /2774 YA —ru—X—2@FH LWV
XYy RHAEMENE L,

bz
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https://www.python.org/dev/peps/pep-0338
https://www.python.org/dev/peps/pep-0451

SIX

X (EXPRESSION)

ZDETIE. Python ORTHBIT 54 DEEDOEKRICOWTHHR L 5,

RECEICEHTIER: 0L LFEOETONERE BNF (extended BNF) RKatik, FAMBHTHRAITIZZR .
SGHANE FLR T 2 72 DICHWHNTOWE T, & 2RI (0 2 REGTE) 23, UToER

name = othername

TR IR TWT, ZOWMRFE OEKRMT (semantics) 2R XA TVWRWVWIEA. name DR E & 2
DEHFHIIE othername ODEMTIF LR LI D £3,

6.1 EffiZ# (arithmetic conversion)
PUT o BfiHE 7 ORdm T, MBUES 3 HEoIcZfixh 3 e ErA TV S & &, HAABRRITHN T
AT ORBKIILT OMD ICEEL £9

o N DOFIBMPERBATHII, M7 3ERBENCEBm IR E T,

o ZNLSDHET, W OFIBAIFH/NUSET HAUI, M7 3FE I NRRNCE R E N E T

o ZNLHMNGER. WA DFIEIIBBTRIIUIR ST, EHOLEIDH D FE A,

REEDHBET (% HETFOLEFIEE LTOXTH) ik, X5IHoRAIEAINE T, IHRE. 2hHE
BOREBRD L2 FVWEEREL TORITIUILD THA,

6.2 7 kL. EFMER (atom)

atom (&, RO—BREARNLEETT, b-o& dHMAL atom &, AT E2EY 7740 TT, HENR. AL
i, FEBEFEINCHDbNIER (form) & /2. WX BT F 2B ENE T, atom OHSUILLTO X 5
272 h 73

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

| generator_expression | yteld_atom

6.2.1 #ERIF (identifier. F7=I3%F (name))

7 b ADIFITIR o TV 230+ (identifier) 3% 0T (name) T, FAERICOWTIE #BIF (identifier) &
FUOF—T—F (keyword) iz, ZEUTF LRI ONWTIE BFIDITEERE (naming and binding) Hiz %
LT EE W,

ZHEIDRDH DA T 27 MITEBINTWEIEE, ARl atom ZEHEiT 2 ZD A7 =27 Mzl £5, 40
PHREX N TV WES, atom ZFHfiL & 5 &£ 3% & NameError fil#t2EH L £5,

TSAR=MBREFDIVT VDT 757 REBNCEPNHBINT T, 220 EO7 Y X—2a 7 00h%
D, REDB2OUED7 VX —2a7 TboTWRWHEDIX, FDIZTAD TS5AR—FEEAR & AKX
NFEF, FIAR=FRAGHNZ, a— FPERSINSFNCE D RVWERCEBREINE T, 2oLk - T,
75 ABDEHCT Y X =R a7 RHIUIREL., LHICT VX —2a7% 1 DML, HEiORHICHA S
T3, BlZIR. 7T A% Ham OHFOAIF __spam 1&. _Ham__spam ICEHINF §, ZHUIERBIF 23
ENTVEBMXDAY TFRAIDLIEBMILL TWE T, BRI NTLHTDIFEICRY (255 XF2#BZ5) %
B, EEC Lo TEATOU D FEDBTONE 2D LNFERA, VIAABT VR =227 DANLKIGE
BEHIIITONEE A

6.2.2 UF3ZJL

Python Ti&, XFHNRANAL IV T I, BABBIEY 77 V2 R— P LTVWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 I NOFHIE. GRS (SUFAI. N A ML B EEVNIREL BRI 052 o BEE RO A
7Y b REZET. BENIERER (BER) V7 IR E, EIGEMEICR 2 HERH D £T.
LG UTIIL ZBRLTIEZ W,

V7 INVERTEERRER T — RS LE T, 20k, ATV b DT7ATFYT 4T 434 TV 22
FOMEIZFEETIED D XA, AUEEZFHOEROY 77V EFHEL 58, (ZhbDV T8 Tn s
Z LDRILHHTHRD S DTHH->TD, ZHITHLLTDH) ALATY =7 bEIBELTWVE D, oL FAUMHA
ERORDOA T =7 MiTiRD £,

88 % 6 & 1 (expression)
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6.2.3 HIEMAR (parenthesized form)

FudEIEA e ik, Y 2 P O— BT, IERTH - 725D TT:

parenth_form = "(" [starred_ezpression] ")"

AFEMTHDONZRDY X MiE, [HA2DORDBEHT2HDICRDET: VX IO BRLL ey —o2DHhr~<n
A2 TWIEEE, RIVZEDET; 25 TRVES. ROVZAMEHEERL TV E—0XXERDOEIZKD
%9,

HFESHEDIIFMD RT3, DR IAA TS 22 PR LET, XIVILEERERDOT, VFIALLRL
HADSEA SN ET (Thbb, ZOXIANFEHTHELAL L, ZABEFALF 7Y 2 MckaZEd
BB, RERWILbHDET),

X T MIMFEMTEREN 2 DTIERL, YR EoTHERENS Z 2 ICHEE L TL W, fishizzo x
FIT, ZOHAIFIIEMD BETY — AUFEMDOH 70 7 i H 5k LW (nothing)” 2z % & 5
WCLTLES S, XEBDLPVWEVWRDIDIZH-TLEWL, D2 TFIAPBHINZIZoTLEY
7,

6.24 VX b+, &5, HEODOXRT
VRN, BE. HEZHET 572912, Python 1& ” £IR (display)” & FEHIN 2 FHl e 228 L TV T,
RO_FHTONDD 5
o AT FONEZHIRINCHIZES
o WEREC (comprehension) LWHIN S, N— TR 7 4 V&2 IO AE DT ZHWFHERR

NERFLDOIED L ERIZRDED T

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

NERLEFZITE—DOR, VTP D 1 {H D for Hi, X 5I1ZHWT 0 AU ED for Hid 2 if i
PHRDET, TOGE. 4D for Hi if Hix, ELHSEANES Lo TW R A M LT RY 7 AR
L. 2R FOBRNO T 0y ZIZE[ET 2 Z L ISR DOLHICDH 2 Nz fHili L 72 /iR0S, RAHNC T EH3
a7 FOEERITKEDET,

727 L. mBERDH B for HinA4 75 7LRERVT, W@ﬁ%dwﬁmm%xbéhkM%wx:~ff
EiTanFEzT, TOEHADBTT, ROV X FHNTRAZINLEIBIMID R a— 712 7 i s” 2
EHHEEA,

6.2. 7L, RFHNEZE (atom) 89
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ROTEWZDH D for HIDA T 770K, ZhZEHEMATWS 22— Tz FiHlich, BRI AN
FORA=FIZH e LTEINE T, Rk for fiit. RBLEWXDH S for HiD 7 4 VE—FMHEA T 5
TNREZEHEBATVEI A= TEFFETEEEA, VIO ZALEBRBEDATITIANHHEL
NBEITHKIFEL TV D5 LRV 5T, BIZIFRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

WKL HIWCHEY RO 2 > 7 HICk 2 DR RIAET 572912, yield X% yield from FUXMEET R At
FORa—-FTci3REEThTVET,

Python 3.6 22 5. async def BI¥{TId async for Hid® asynchronous iterator O RIAGWIRZF 2 DD
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHONITHI for Hid 2 IF async for
HITHREhTWVWE Z e, BIMOD for fid 5V async for HizFATWVWE I, £D I X await A%
FoTVWRZeH20d LERHA, NEKID async for HidH 2 WX avait REZFATWVWBHE, £
I FEERAERE LI E T, IERANEREE. 2hrBins ar—F VBB FETE Pk E 2 5
b LNEVA, PEP 530 3B L T2 X0,

N—a > 3.6 TEM: FAMNEERLPEAINE L,

N—Y 3z 3.8 TEH: yield BLU yield from IREERNZANTFDORa—STEEIEr D F L,

6.2.5 UX MR

U2 R, ARBITCTHLNERORY T, RINIZEDRINTHo> T rEVEHA:

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

VR RRRE BHLVURARE TV 22 FEEAET, VR FOWEE ROV R FEREY 2 F LR
(list comprehension) THRESNE T, # v TRUIGNLKD Y A I BRGZ N Eid, 205 DKEHE
BEDPSHANLINEHEZ ., ZOIHCY R PNIRELBE S E T, NERLBGZ 6N i3, NEXRELD
FEROBERTY R M AR ENE T,

6.2.6 £S5~

LERRIPFENCRES N, F—lEzT7T 230 R0 e THERH LXKl xd:

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

HLEFRRE, HLVWI 2 — XA REEF T2 252 %F, EEONERER. ROMLFZNERETIC
FoTHREEINET, o ~vXKUDDORDY R I BEZ SN i, ZOERITLED SENIEIFHE X .
HBEF T2 MIMZABNET, NEEREAGZ oML 23, NEELOBREOBEZETEEIER IR
73,

2 E {Y TR TEXERA. 2OV F I MIZOFELFER L E5,

90 % 6 & 1 (expression)


https://www.python.org/dev/peps/pep-0530
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6.2.7 EHEXRT

HEERTRE, BHEICHDbN, F—HDORT 26K 25RINTT, RINIEDRINITHoTHrEVEEA:

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

key_datum = expression ":" ezpression | "¥x" or_ezpr
dict_comprehension = expression ":" expression comp_for

HELRRE, FilknftEtr 7y =27 b2RLET,

F— T —XDoRZMDMINH XYY THEZ O Zld, ZOERAIE, SENGHliE N, FHED
IV —RERLET, Thbb, ZREAOF—ATT =7 bH, HENTHIET 27— X 2RFT 5
ForLTEDONET, ZACED, F—rT7—XDOVRAFDOPTRILF—2EHEHEET L2 TE, 2
DF 1T T 2 REIEFHFHDOMEIZ, &RRICGZOoNbDITED 7,

BTNTRARYRY % I HEDT VNI 2RLET, 0L EHFHEFIE mapping TRINIERD F
BA. ZNZND mapping DEHRIX, Fl-BFFICEBMENET, F—/7—200d LIEFHEDOT vty
WX o THRICEBME N EIX, B oBMENZEIXI->TEEXINET,

N—=ar 35 TEM: HERTRDT ¥ o8y 73R PEP 448 TRESINLE L,

FEENCRRIE. VR PRERESONTEE EIIIVIC, @EO Yor” 2 Vif” HiOHNC, an T sh
72 2 OOAXDBBET T, NWEKLVEHT 5 &, MROF— L HDERD, (ESNTNTH L WEFEICHA S
nE9,

F—DfEe UTHZ 2 8UCE T 2RI IREEDMEE HiTITIHELTVWET, (FETWo e, F—BE
WHARERA 7Y = 7 b2 THERR U7z hashable TRFIUIRD £HA, ) BER T2 F—[THEENEEXTD,
EHEPMEINDE L EHVERA; HE2F—ITHL T, RRICEINLT—X (v 7 67F X LTI
HFERILORDEHIEL 22 D) MMEDIET,

N—Y a3 3.8 TEHE: Python 3.8 X DATDONN— a »Tld, HHENERILICBVT, F— L HEOFHMGIERSF
FHREINTVWERATLz, CPython Tid, A F — X DECFHEXNTVE L, N—=Ta ¥ 3.8 b
& PEP 572 TRESINTVWS L5, F—»ELDRICGEHTZNE T,

6.2.8 L —43

¥ x4 L —&3 (generator expression) &, IFEMEEo7za 0 Miay =2 L — X KFIETT:

_ex i = erpression N
enerator_expression e comp_for ")"

Tz L —RREFBY 2 AL -2 AT 27 b EEXET, TOMINERLL L IXZFR T T, A
MR PEFRIN T3 72 < ARINCH T %5,
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Vrzpal—XADHFTHEONTVEERE, (BEDOY 2 XL —XEFALEIR) 2OV AL —XF TV x
ZMIMNLUT __next__ () XYy FHAMIND & X EF Tl ELEINET, 72720, &RDLWKCDH S for fi
DA TIZI7NRIELIFTHEEINET, 20D Z I THELLT I -k, RUIDMEIESNIRATITRL,
VxrL—RANERSINMRTHRELNE T, &Ik for fiir, RBEWXDH 2 for HiD 7 1 VX -5
HEA T 7 7V REEEAATVWA R - TEHFIHMETEERA, 2WVWIDIE. ZhHERDEDATTT
AP LHBLNBEIEFEL TR LARWDALTY, FIZIXXOMEH TF: (x+y for x in range(10)

for y in range(x, x+10)) .

B OME—D5 e LTETHEIE AENZEKBTEET, fFLAE HFURL (cwll) HizZRL TR
IS

VAL —XREBGOHRINZEERL TR VIZDHIZ, yield :? yield from FUIMEEICER Iz
AL —RTIEELEINTVETD,

YL —&XAD async for Hid 2\ await REFATWAHE, 24U IEREBAT TR —42R LT
NFET, FERPY =3 — &2 FFEEAA T L —FTHEIHLWIERMIS = 2L — &2 37V =27 P 2K L %
3 (GERHERT TL—4& (Asynchronous Iterator) ZZRLUTLIZE W),

N—a v 3.6 TEM: ERPY 22 L —2ANEAINE LT,

N— a ¥ 3.7 TZH: Python 3.7 X DHiTIX, FEFRIAS = L —&2HUZ async def a1 —F  TL2H
AFEATLR, 3.7 »oid, EEOBEBTHERABY = 2L —&AMEZ 2 X518 D E L,

N—Yar 38 TEH: yield BLU yield from EEHRNZANTFORa—FTEREIE R F L,

6.2.9 Yield =

yield_atom "(" yield_exzpression ")"

yield_expression 1= "yield" [expression_list | "from" exzpression]

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 gemerator function
yield 123

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

BENTWVWERa—TDEWER D720, yield MIIWEIICER IR a—-TF D~ L THEKLSY =
FL—RAZFET 20125 T FFFAI SN TVEE A

N—Yar 3.8 TEH: yield . BRULANTDZa—FTHERLERPY 2 2L —RXNE2FEETL29
DOFEANEEIICZ D L
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VAL —=REBICOVWTIET S P THASATOR T, JERMY = 2 L — X B, RS L —42E
¥ (asynchronous generator function) BIZ I THEINTVE T,

VAL —XERPIFIHENLRE, 22— LTOATLV—X%ZELET, YL —RIFZDE
Pz pL—XEROETEHIELET, VXL —XDX Yy RBPRPHENE e E TN E T, A
ENhd e, BAOD yield NE TUH L T—RHZIL L. FEOH LI expression_list DIEZEL$T, T2
TEI—FEIL X =WV EROFE, R4 Y EZPATOFMER & v 7, £ L THIMLED % & s
NTOB—HVIREPRIFENDE L Z2ERLE S, HE, YA L —XDX Yy FHRFFH IR TETZH
FIL 72, & =3 L —&Iid yield D3 7D N L TH o 72h D K 5 I 2Rk L £5, FB%ZRD
yield ROMHEIZFTZHET XY v FIKFELE T, __next__ () ZHHALLBE (—MIT for XM AA
HBAB next () 72Y) OFERIZ None £72 D, send() ZEHLHEIZZD XY v FIZHE S NEIFIRIC
ZhEd,

CHETHHLEAAEDLS, PR —RBIEZalr—F 22 TH L YUTVET, ¥z — XM
BEHAERL, 12 EO Y UKL Y MERL, ZOETE—RMEIEINE T, Vo3 — XX yield
LB THETOMRG 2 HIHTE RV L HE—DB T, ZOHIEIIEICY 2 2L —XDIERH LIEAB X
NEJ,

yield K& try BEANCHATEE T, VAL —&D (BBAIY Y bBEIGET 20, FA—YaAL Y 3
VX D) BTHNCHBEI AR WES, Y2 AL —X- A TL—&D close() XV v FHMIN, finally i
DFETEINE T,

yield from <expr> M L7:5A. GAoNLRIEA T 7 7L TRINERD E¥A, ZDATF T L%
A T7L—= T2 TERINIAMAZITEDOS 2 AL —ZDRAY v ROMUIH LITANEHEEINE T, send()
THEINDLWEMEE throw() TEINLDH W LHISNIRED A 7L —XIHEY R XY v F2HIUITE
NET, BHUIBXY v FAROWES, send() X AttributeError 7 TypeError %, throw() \&JEXh
75N 2 BRIz X U 5

WEDA 7L —XDFETH, 5l E#Z XNz StopIlteration £ ¥ A X ¥ 2D value JBHEIXZ D yield XD
fEx 72D £9, Stoplteration ZHEZFTERICIHRNICEY FENBZD, ¥ T4 TL—XBT 2321 —XTH
E (FT4TL—ADenRBHT) HBNCE Y F SN2H0 LS BHTT,

N—=Ya v 33 TEHE: 74 7L —RITHIH 70 —%2FET 5729DIZ yield from <expr> 25EN
EINnFH L7,

yield APRAXDHEMOEAXTH 2 & =, FHMFEWTE X,
2E:
PEP 255 - BfiaP xR L —4& Python "\DY zx L —&X ¥ yield XDEARZE,

PEP 342 - fliR SNz XL —EZAVWEIL—F> o nigar—F e LTHHATE 2 X512,
VL — RO Y APl ZILRT 2125,

PEP 380 - H7J T RL—RADEEEX V7V 2 AL —RORELHHITT 572DD, yield_from i
XDEARE,

PEP 525 - JERHEAS TR L—42 al—F VRO = 3L — X OEERE OB X 2 PEP 492 Ok
RIER,
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JIRL—E-ATL—EAXAV YR

COHTIEI 2 AL —RATL—=RDXY vy FIZOWTHHLET, ZHbi3Y = L —XEBOFEITHIENC
EHTE %7,

HMTOY 232 —&Z XYy FONUHELIZ. ¥zl —Z2BICETHDEE ValueError At 2 5H 3 2
FICHFRELTLEE N,

generator.__next__()

VAL —RXEBOETERGT 20, REIK yield ADPETINLL ZA2006HHLET, Y= %
L—XBIDY __next__ (O XY v FIZXo THBEINLF, ZORED yield OMEIZHIZ None &
FHiENE T, ZOBRRD yield REFTHETL, Yz rxL—XIE—RFIL L. ezpression_list D
% __next () XYy FOMUHLITIRLET, Y=L —XBRXDEE yield B3I T L7z
&, StopIlteration BIAt2SEH I E T,

ZOXYy FZER, BIZE for M—TRHAAAD next () BIRIC X o THEEICHF OIS %5,

generator.send (value)

Pz AL —XEBORNEANEE 7 ED 7, EITEHEBLE T, 518D value 137 DFEE D yield DG
RIZHEDFET, send) XYy FRRICY = 2 L —XHPERLEZIEL, ¥ =2 L —ZBRDERE
T2 Z e/ TF 5L Stoplteration ZEXH L X3, send() HIFIHEINTY = 2 L — XD
A5 58 XX, HEZZITINS yield RBTFELZ WD T, None 5|8 LTHROHEZIFNUIED £
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 value is not provided, the type constructor is called to get an instance.
If traceback is provided, it is set on the exception, otherwise any existing __traceback__ attribute

stored in value may be cleared.

generator.close()

Yz L — XD —RHE L U2 T GeneratorExit #HEAEIVE T, Z LT, Y=L —XEK
DEFICKR T T 50, Bt/ —XShTwah, (BINADBHR S LD 5 7272012) GeneratorExit
DR ENTGE, close WIFFHLITTARD £3, Yz L —X2MEZ AT 256 RuntimeError
DREAELE T, close) 3V = AL —XPPIIRIEHERETICE DB T LTV HEIEMD LE
A

94
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fERBH

UTOffBZEY Y INMET 22 —R P 22 L — XBEMOIR D BV A EBRISHENLET:

>>> def echo(value=None):
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:

print("Don't forget to clean up when 'close()' is called.")

>>> generator = echo(1)

>>> print(next (generator))

Execution starts when 'mext()' is called for the first time.
1

>>> print(next (generator))

None

>>> print(generator.send(2))

2

>>> generator.throw(TypeError, "spam")
TypeError('spam',)

>>> generator.close()

Don't forget to clean up when 'close()' is called.

yield from DA, "What’s New in Python.” @ pep-380 #ZMR L TL 72X\,

JERHEAY = % L — X E%K (asynchronous generator function)

async def AL TERSINZEBRLR Y v RIC yield R23H 5 &, 20T FEREAS L —2 B
ELTERSNE T,

FEFAY = L — XS E N2 b, A 2 2L —& 4TV 27 F IR S IERIAA 71— & H
BENET, LT, 2047927 IV = 2L —XBEROFEITE2HIBEL 3, @E. FRAPC 1 —%
A7z ME ar—F YEBAD async for XTHbDLH, ZHET 2 AL —FFTT =7 MDY for X
TEDN DR ICHEBIL 9,

RS 2 AL —XDXY y RO 1 DO T L awaitable A 7Y = 7 bHREN, ZOA T =7 b HH)
B o/ BWXRITHHBINE T, ZOL FXETIRAD yield NE TiHEA, £ 2 THUFH XA,
ezpression_list DEZFEFD AN —F NTELET, Yo xL—X R, e, BEOe -7
VRO, i mARA v & WEEHER 2 v 7. BXOBSMUEDIRER Y. TXTOu— AV RIRED R
NZZZBEHRLET, EAHIYD 22 —XDAY v RRLROA T 27 FREI N Z & TEITHHHZ
N, BBIEH70d yield APHEZIZNEIFCHLTH 2200 L5 UHZEDTVWE ST, HEKOD
yvield XDOMEIX, FEITEEALEZAY v FIZXk-oTEEZD ET, __anext__ () EH o755k, FRIX None
WD %3, 25T, asend) BEHINGER. HRIZZOXY v FITESNLMEIZRD £,

FEFEMY = 2 L — ZEHTIE, try MIENDOERDHZATT yield ABEHTE XY, 2L, FRAMY =%
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L—&W, BRIV IBRERIGET 20, HIRN—YaL 7y a ickd) KT LD ENCHEBE IR WS
AL try BENO yield IFKBE R D, ETFLE o7 finally BINETENET, Z0r—XTIX JF
FHAS 2 A L= DMEBI L TV AR ARY ML —=TRR 7P 2 —F08EHIX, FEEHS 2 2L —&D aclose()
XYy REMUOHL, BDDal—FrF 79227 P 2ETL. 2RUTK o TEITRFB R o7 finally Hid
FITTEBZLIICLET,

To take care of finalization, an event loop should define a finalizer function which takes an asyn-
chronous generator-iterator and presumably calls aclose() and executes the coroutine. This finalizer
may be registered by calling sys.set_asyncgen_hooks(). When first iterated over, an asynchronous
generator-iterator will store the registered finalizer to be called upon finalization. For a reference exam-
ple of a finalizer method see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyn-

cio/base__events.py.

yield from <expr> RiZ. JEAMIY = 2L —XBRTHONZ EHEL T -2 D £7,

R TR L —R AT L—R XYW

CO/PMEITIE, ¥R L —XBROFTHIEICEDN S FAMY = AL — X4 T L —Z DAY v FIZOWT
L5,

glﬂwz}

coroutine agen.__anext__()
Returns an awaitable which when run starts to execute the asynchronous generator or resumes
it at the last executed yield expression. When an asynchronous generator function is resumed
with an __anezt__ () method, the current yield expression always evaluates to None in the re-
turned awaitable, which when run will continue to the next yield expression. The value of the
ezpression_Llist 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 FIZEHE, for — & o THEBRIFFH N E T,

coroutine agen.asend (value)
Returns an awaitable which when run resumes the execution of the asynchronous generator. As
with the send() method for a generator, this "sends” a value into the asynchronous generator
function, and the value argument becomes the result of the current yield expression. The awaitable
returned by the asend () method will return the next value yielded by the generator as the value
of the raised StopIteration, or raises StopAsyncIteration if the asynchronous generator exits
without yielding another value. When asend () is called to start the asynchronous generator, it
must be called with None as the argument, because there is no yield expression that could receive

the value.

coroutine agen.athrow(wvalue)
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

96 % 6 & 1 (expression)
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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 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

il

T4 VIE, SRICBLVTRLESOBRWRIEEZR L E T, ERUTO X1k ) 3!

primary = atom | attributeref | subscription | slicing | call

6.3.1 BER

BHZRIE. 794 V0RARE Y I FeAHizERZSDTT:

attributeref = primary "." identifier

T A<V OFHE. BESREYR- NI 3MOA T 27 P TRITNUIRST. ZHIZIELAY DL T
P METEEDET, ZLTZOA TV =7 ME, AFIPIEE LEHINFHTH 2 X5 RBEEZERL
BUINIZD FEA. TOEMIT __getattr O AV Y FZ2A—RN=F A RFTEIETHRARXIAXTEZE
T ZOREMENESNRFIUX, HISt AttributeError BEHINE T, 5 TRITFNL, EREINE 4T
Pzl bORfEE, BUHERER LA T2 MCXDIRED £5, RUEESREEREFHMET 2. B
WICELZZEMEA T2 7 RN DD £,
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6.3.2 RFIREC (subscription)

The subscription of an instance of a container class will generally select an element from the container.

The subscription of a generic class will generally return a GenericAlias object.

subscription ==  primary "[" ezpression_list "]"

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

The primary must evaluate to an object that supports subscription. An object may support subscription
through defining one or both of __getitem__ () and __class_getitem_ _(). When the primary is
subscripted, the evaluated result of the expression list will be passed to one of these methods. For more
details on when __class_getitem__ is called instead of __getitem__, see __ class_getitem___ wversus

__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 se-
quences all provide a __getitem__ () method that interprets negative indices by adding the length of
the sequence to the index so that, for example, x [-1] selects the last item of x. The resulting value must
be a nonnegative integer less than the number of items in the sequence, and the subscription selects the
item whose index is that value (counting from zero). Since the support for negative indices and slicing
occurs in the object’s __getitem__ () method, subclasses overriding this method will need to explicitly

add that support.

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.
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6.3.3 X511 ZAKREE (slicing)

AFGAARARGRY =T Y RAATI 27 b (XFH ZTNVERITVARN) BT 2H28HOERTERNL F
T, A4 AKELEFRE LTHWZD, (RAR del XOXMRELTHWEDTEE T, A7 4 AKLOMEX
WD LS1I2kh £5:

slicing m= 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

FREDOANBZHSGRIZIZDVEWREZADBDHDFT: AVAMIRZ2bDIE RF74 AV R MIHHRR
270, IWFRILIFATA AKFHLE LTHRNENS2L 0528 TT, (RF7A4 RV R MPEYIRZAT A4 R
EEERVIER). ZhLU EORCOEMIZE T, A5 4 AKLL LTOMRE D BHRFTRILL LTOMRR
PEEIND ESRXEHRTZIE T, DVEVIERDBRVTVWETD,

AT A ARGITH T 2 BHRMNFIE. UTOXS122D %3, 774~V OEFMHRIE. UTIKdR2 X5
WLTAIFARYV R IM2OERSINF—IXkoT (BHEORTFRILEFL __getitem _ () XV v Faflio
T A YT I7RIBETERITINUIRD EH A, ATA RV A M2 LEDI A EENTVEIHE, F—
BHEARATA RABREMEIL b Oh SR X TVCKRD T, ZHLAOBE, BH—DR 74 ABZRBKE
AL OBF -1l D ET, ~HORTHZR T4 RAERIE, ZoRIcEShE T, BURZAT AR
F RATARFTTY 27 (BEEDMEE SR) ITE# XN, ZD start, stop BX U step BIEF, 22
MWEE L TEHER, LER BXUEL UE (stride) 14D £3, RABRVIEFTIE None TEEX#Z SN FE T,

6.3.4 IEUH L (call)

MECH LI, MEOCH LAIREA 72 = 7 b (B 21X funclion) % arguments DRI & IR L ET, R
FNIZEDRINTH > THDLEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

("," "x" egpression | "," keyword_titem)x*
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keywords_arguments n= (keyword_item | "*x" ezpression)
("," keyword_item | "," "xx" expression)*
keyword_item n= identifier "=" expression

BEOMETIEPLF -7 — FIBORICH V<22 THhFVERA, MXOBEKRMINCHELZRIZT L
BEHHEXE A

74 <) OFHEIME O LATREA 7Y = 7 P TRITNUIR D $ 8 A, (2 -V EXRBK. HAAALBEK.
BIABE T2 VDAY 9 R, VIARXTTI=2 I b, VIAA VARV ADAY v K, BXL __call__0O
AV Y FeFORETOA 7Y =7 FBMUH LATRETT ), 518N R T, MOH U ZilA 2 AlCEHE S AL E
3o IRGIEL (formal parameter) VA » ORESITOWTIE BEER 2L TS W,

F—7 — FEIBMPFET 255, UTD X5 UTHERINSALESH (positional argument) IZZEINE T,
¥3. HOAoTWRWAR Yy POMRGIEITH L TAERINE T, N EHOMES LD 255, (EL B3k
O N Z2ny MIEESINET, K2, FF—7— FEEICOWT, @l 72 o TS5 2my b 2R
ELET GRATOPBRIOFEIEHEFETRS, BIIOARY b 2#5, LWotBATT), ARy T T
WHERTHE o TWe/2 6 TypeError FIA R E N E T, ZhNDEHE. 5I18EZ R Ty M TW»
Z%¥73, (XN None THoTdH, ZOXRTRuy 2O ET), £ TOFIRPUEINTLH, E1EED LN
TWARWAR Y b2 ZRZAIIGT 2BBERRO T 7 + L METH®D £ 3, (77 40 MAZ, BEDE
BINLLZW—ERIHEINET; o T, VA INLHBO XS REFERRERA 7V 27 MR TFT 7 4L b
A LTfibhz e, MEFs20y MIGIRZIELRWRD, 20472 =27 PR TONUH LA o
AEINFT; 2OXBRRREEHERT Z2XRETT, ) 77 40 MEAMRFES QL TVWARYL, HOED 5T
BWAT Y FHTK o TV E5E TypeError fINADEHENE T, 25 TRVWHA, [HoM®»shiz2m v b
P55 VA NBIECHL D518 LTELDRET,

CPython implementation detail: 523 Tid, BT 2R OWALES 502 52T 5 HH AGA A B R it &
NEPHLNERA, ZOVoEHDB FFa Xy MEDZDIZ " Ao T Wik LT, ERICIESH
I o TVRVDOTHF - — FTIHREEX N FE A, CPython TlX, C SEETHEREINLBEKD. H4HiE
Rl WES % 8— A3 572912 PyArg_ParseTuple() ZffHL 3,

REIBAr Yy ORI D bZ L DAUBSIEDD 256, ¥ *identifier Zfifio TIHE /ARG EH W
MED | TypeError FIADEH I NFE T; REIH *xidentifier 23D 2HFE. T DIRGIEIIR D RALES [FH
Ao BT (b LLIE. RABMEIHAZCEEIZZD X L) #ZIMD £F.

F— 7 — FEIBOWT N2 MRS EAITHIE LR WIBE, 3 **xidentifier & ff o THHE SNz
DLW D | TypeError BIAAAEH S K F; IRG I **identifier 23D 2H/E. ZORGIBII R L F—
=Rl Ao (F—V—FeF—r L, 5l8EZ ¥ —1CHET 2MHE L) BERZRZITID $5, /Y
B¥ =T — PR VGEITIE. 2BO (Fiels) HEEZZIWD £7,

BAEE U LT *expression & WO MXOHN 255 1E. expression OFHifERIE 1 7F 7L Thirh
BaD EEA Z2DA T 7 7NVDERZ, BIMOMESF IR TH 20D &5 1FbIET, £(x1, x2, *y, x3,
x4) LWIOITH LIZBWT, y OFHEFERI S — 7 VR yl, ..., yM o 7=385813. ZOMUH LIZ M+4
o &SI z1, 22, yi, ..., yM, 28, v/ TOMFHLEFEICIZRD £35,

C DRt e LTI, *expression M0 F — 7 — F5lD 83 K22 dDHDFTH, F—V—F5lH
(LEE D *xexpression 518 - TZZM) kDD G XH 2O LTUHEINET, [toT. ZDk5%R
Bz h £35

100 % 6 & 1 (expression)
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>>> def f(a, b):
print(a, b)

>>> f£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

¥—U—F5# ¥ *expression WX EFRIUMUHLT—HIZHES 22 @EHEHRVWDT, EBICELD XS
RIBALDELC R Z DD EH AL

BAEUE N LT #*expression WX 0MHE LN E. expression DFHlifERIE Y v E> Y TRIFAUIRD
FtA, TONFITBMOF—T—F5lEe LTHRONET, F—v—F» (ARNEF—Y—F5[¥x LT,
HBVIMD 7 oy 7 OHIZ) BUCTEIET 2855 A . TypeError fIAtpSiEl &g 5,

xidentifier % **identifier M B {# - 7RG 151X, MESIE A Yy bF—T—FEIHZICTZ R
TEFHA,

NP a > 3.5 TEHE: BEIFOCH LIZMEEDD x 728y 28 *x 728y 27 2RZIFWD ., (E55iE4
TITNT YRy 7 (%) DBRAICET, F—7— FglHIIFHFET vy 7 (xx) DBRAICEIT S L5124 D %
L7z, ®UIC PEP 448 TIREXNE LT

PR L 21T & BISNAZXH L7RWR D HIZh S0 0fE%2KE L $£9, None ZIRTHEDH D 5, ED
ERE D XS ICHHEN D003, MOHLAJEEA 7Y =7 FDIERBIC K o TREZD 5,

BILRETIE---

I—YEZREH: FEOa—-F7uy 75V R M PEIN, FTENhET, a—-F7ay 7id, £3Rk51
BoeFEslBuckEa (bind) LET; ZOEFICOVWTIE BHESE T L TVWEST, a—FK7nv /T
return XWETEN IR, BEEIFCH LDOEDHE (return value) RESNE T,

HHAABBEIETIIAV YR BREIA VXTIV RCKEFLES;, HAAABRES XY v FOFEMIX
built-in-funcs 2L TL 72X W0,

DSRATOxIb FDII7RDHFHLVA VARV ABREINET,

ISAAVRARAYAXY Y B ST 32 —FEROBENNOHINET, 2oL =, HEHLEOS[EY
AP ED—D2EWVGIHY A NTRROHEINET: 4 VRAEX UV ADE|Y X FOEEIENENE T,

VSRAAVRABVR: 7 FAT __call__() AV v FHRERSINTWRITIRD $HA; __call__() X
Yy PO ENGEERCHRE D6 LET,

6.3. 731<V 101
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6.4 Await I{

awaitable X 7Y = 7 N TD coroutine F4T7% —FHFIEL £F, coroutine function NTDAFEHTE X3,

awvait_expr = "await" primary

N—a v 3.5 Tl

6.5 NEFEEHE (power operator)

NEEHEX, FANCH 2 HIEFEEF XD DROWESELIEM 2D 3, —H, G2 HIEHET XD
FIWEESEIEMN IR > TVWE T, XTSIk T3

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

o Ty NEREHE T & BIHEE 75 & 2 2 HASSHFENTH O TR WG, HE I3 SEAN LT
iz Ed (ZOGERIEETOFMIIETF ZEH L EEA. DFED -1:+2 13 -1 1TRDXT),

NEREHEFORERE, —oD5 TR XN 2 HAAABK pow() LRI T, ZE5lEHFIEEERL TS
ZFT, BES IR xS @I h, HRIEZDRTT,

BB OWHBE T T, FE5I1BDPETRWRD, BREISEE TR UEICR D 5, 51808 D5EE.
2TOFIBUTFE/ NS RN E XN, FE/MNUSTIR XN E T, Hl 21 10%x2 1 100 1R L F 35,
10%x-2 1% 0.01 ZIRL 3,

0.0 2BDTREFET L Y ZeroDivisionError ZiEH L3, ADEE/NMITRERL -HERIIESREK
(Complex number) 12k h £3, (J«Xﬁﬁ@)\*—‘\/ a > ClX ValueError ZEH L TWFE Lf:)

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

6.6 HIEFTEE L Ew FBEADEE (unary arithmetic and bitwise oper-

ation)

ETOHREAMERE L vy MRAERIL, RUCELECZR> TWET:

u_expr ==  power | "-" u_ezpr | "+" u_ezpr | "~" u_expr

The unary - (minus) operator yields the negation of its numeric argument; the operation can be over-

ridden with the __neg__ () special method.

The unary + (plus) operator yields its numeric argument unchanged; the operation can be overridden

102 % 6 & 1 (expression)
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with the __pos__ () special method.

HIEHEE T ~ (KE) &, BEGIEEZ Yy PEAKES (bitwise invert) L7z DE 52X %3, x DYy M
RERIE, -(x+1) ELTEREINTVET, ZOHEETFIIERS __dnvert__ O FFRX Y v &L —nN—54
REBHREZLF TV =27 MZOAEAINE T,

EEEo=213wind. 5IEDPELVWETRWEEIZIX TypeError St PEH I E T,

6.7 ZIEEMEHE (binary arithmetic operation)

TIHBEMEE . EEWREEEMEERL TR, HETOWITA»R, FEOIFEERIIC b EH &
NBDOTHERLTLEI WV, NERE (power) HEFZRE, HEFICE =201\, ThDLRAN
(multiplicatie) HEF L AR (additie) HEFLA2DH D TEA:

m_expr = u_expr | m_expr "x" u_expr | m_expr "@" m_expr |
n n n n
m_ezpr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

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

* (R multiplication) HE I, SIBFALOEEEZ $9, 18 WHEDBIETDH 0. AT HEE
THAHS =T Y ZApDEE LPTRIFIUIRD £/ A, HIEOSE. BUHIEHEORICA I hRRER S
NET, BREOHE, —F Y RAOMDIBUIMEITONE T, MDBRLBEZAICT ., DY —F VA%
52 %73,

This operation can be customized using the special __mul__ () and __rmul__ () methods.
0 (at) HETFIXTHIOREIH LERASNET, Python OMAALIIZ - OBETHEEL TV EE A,
N— g > 3.5 TEM.

/ (BRE: division) BE // (VIDHETRRE: floor division) 1. 51 FEILOMZ 52 £3., BESIKITET
HigE R b:%iﬁé NFET, BROREMRIIZE/NURICRD 235, BREOY DG THRERKRIIBRICR
DET, FERIFEFEII R BRENC foor BI R LD DI D ET, ERICX2BREZITH &
ZeroDivisionError ffIiff 2 X H L %3,

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

h (%Jér% modulo) HE I, H—BIEEE IR TRE L ZOFRICRD 39, BE5 B FH@EoR

XN E 3§, A5 IBENY O DEEIZIE ZeroDivisionError BB EH XN E T, 5IREIZFEI/ N
'5“6‘% K <o BIZIX 3.14%0.7 1% 0.34 1T/ D FF (3.14 1 4%0.7 + 0.34 5 TT), BEREE TIIH
WHEZSIBEFRU/AE (£idEn) ORIk D £3; FREFEOMROMEMNMEIL, HI1H 5ot
Iyl kb Ed, 7!

*1 abs(x%y) < abs(y) FEFMIIIE L 2D 234, FEVMUSICH T 2HEOEHEIIE. ALY (roundoff) @7z ICKUHEEH
CEZ R BRWHEED DD £5, FlziE. Python OFE/NMIUEED IEEETH4 SREEBENCR > TWE T Iy b7 43— L %R
ia‘ét -1e-100 % 1e100 Lat 1100 ZHLHEK@%@T@@L :Hr%ﬁfﬁ%ci -1e-100 + 1e100 ttﬁbia‘ Lm;&fﬁ
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YIO B CRAME  BREAE, EERL x == x//y)*y + &hy) OBRRICHD 9, YD IETRESER
FFE 7, HAAABE divmod ) divmod(x, y) == (x//y, xhy) LdEBRLTVE T, 2

% HEETIE, BEIN ST 2RREREZITS DIMAT, X5 (string) 7Y =7 MZA—n"—m—FZN,
HRXOxFHoEAXL (Wb ) Z21TVWET, XFHOFALOWIE Python 74 75V 0 771>
A old-string-formatting f#iZz SR L TL 2 X W,

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

GIY S CRRAEE T, FREE T, 3L divmod O BRI, EEHISH L TRERS LTV EEA. HIVIZ
BI7%561 KOOI abs() 2o TEHEEVNIGITEI L TLZE W,

+ (In5R) #EE, SR LOMZE X £5, FIEER0T & S BERA, BT bRITCED Y — & > 2 TR
D FE A MEOHEG, BEFEORICZRS A, MREShET, REOHE, ¥ —F Y AR3HE
(concatenate) XNFET,

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

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

6.8 =7 EHE (shifting operation)

¥ 7 MERER, BEMTEE XD S EWELIEM 2R o TV kT

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

Iho3BHEsIBuc e b 15, slBudt@EORIcA R hE T, > 7 MERRE -5 E. B 5 TER
bty MUY, Exki3AEy P 7 FLET,

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

nEy bOAETT M pow(2,n) ICXZ0RBEL LTERSINET, n Ly FOES 7 M pow(2,n) 12&3
REHY L TERINET,

3 -1e-100 ZRL¥T, ¥5507 Fa—F @Y. 77V r—ya VITKELE T,
*2 x 75) y @Eﬁﬁf; &ﬁ{ﬁk#mk:&h\t il&)@t&)k x//y B (x=x%y)//y &0 1 71&)‘7(%(7257 lﬁﬁ)%bi?‘ ZD &

HACIT L 72 Z

104 % 6 & I (expression)
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6.9 Ev FEALEREDTIEER (binary bitwise operation)

UTo=>20ty MMHEFIZIX, TRZNRZ2EBLIEML XAHH D 5

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_ezpr | zor_expr "~" and_expr
or_expr =  gzor_exzpr | or_ezpr "|" zor_ezpr

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

SiE2#E - T, Python 2B 2 HEBHEETIXF UELIEMNE D > TED, 2 TCOHEMEE R, > 7 MEE
Fo By MEMEETED BERoTVET, /2 a < b < ¢ WHETERNCHVLATVIDLRAL
AR/ 2 M8b C SRELBEVWE T

comparison = or_expr (comp_operator or_expr)*
comp operator cee ngn I nsn | [[p——] | ny=n | ng=n | np=n
| "iS" [Ilnotll] | [Ilnotll] llinll

Comparisons yield boolean values: True or False. Custom rich comparison methods may return

non-boolean values. In this case Python will call bool() on such value in boolean contexts.

HEIZWS O THEHT AN TEET, FlZIXx <y <=zldx <y and y <= z EFEMICKDET,
722 L ZO%E, BiETR y B3l —ERIFHMEEN 2S8R D ET (Eb5D5HETH. x < y BMBITR
¢ z DEEFE o7 FHESNERA).

R, a, b, ¢, ..., y, 2 BPINT opl, op2, ..., opN DLHEIEE FTH2%A. a opl bop2 ¢ ... y
opN z 3 a opl b and b op2 ¢ and ... y opN z EFHICARD £F, /2L, WIETEERIZLTH
—E LI EEA,

a opl b op2 ¢ EEFVLHAE. a 26 ¢ $TOHAICH 205 0DT A M E2IETOTIERVWI LITERL
TREEW, PR x <y > 2z (FAWREZHTEDD FEAD) FRICIELWIIETT,

6.10. LEE 105
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6.10.1 fEDLEE

HET <, > ==,>= <=, BLF 1= 3220047 =7 bOEEHMBLEST, A7V =7 bR CEEROH
B A

ATV b, B BEUVE 0BT, A7V =27 M (B id K2 T) e L 2R TwET, F
7Y 22 b DffIZ Python TIRERRMANLMZTT: IR A7V 22 FOEICT 72 23 3 1IEHRAIE
BHDERA, £y ZORTOT—XEWEDP OMEINDZREDREDHIET, A7V 27 + OIEEET
ZRENES DD FHA, WEHE T, 79227 PO LI OWTOREDHSEEFEEL TVE T,
COHBDFEREIZE > T, BENICA TV 27 FVOEEZERLTVWEEEZD I TEET,

ETOIX (BN D 2 VIEMENIC) object DI T 7R Ro>TWVWEDT, 77 4L bDOHKDOHRS
% object OHMEKRLTVET, BEANABNIAZTA X THRFTEINTVWS L Hi2, BEMH 5T rich
comparison methods TH2 __1t__ () BREDXY v REEET LI LT, ORI FWEDIALXY AL XT
=¥,

ML (== BLXU 1=) DT 74V FORBFE\NE, A TP =27 FOF—HICESOTVET, EoT. [
—DA VAR Y ZADFEMHILOFEFRIZFE L WD, F—TRR\A ¥ A X 2O HEROFERIZEF L < 720
EBRDET, TIANIOMBBNEZDIIC LD, BTOATI =7 bEKHN (reflexive DF D x
is yRLWE x == y) BRBDWK L1275 T,

T 7 40 DIEFLEL (<, >, <=, >=) 3REXhETA; HRL X5 & 3% & TypeError kN E 3,
COIRDIENE T 7 AL N DIRDFENC LEIRIR, FHPE LRI C & S BAENSRRIT TV S 76T,

Fl—ThW\WA YRR Y RIFICEMTROE T EHEMLEBDOT 7 0 bDOIRZBVIE, WBRKEr T 24T
Tz b DEREICHE SN MO RN ER L IXHBWICEZZ2TL &5, 2D &5 RETIREEBOIR
DENEHWRAZTA XTEZREPETET, EERITL SADHAAATITZNLITONTVE T,

KDY R +Tid, mEHEDHAAADHEBDOIRS B NEHH L TVWET,

o WL DO DHAALDIIER (typesnumeric) HEHES £ 75 Y DB fractions.Fraction B XU
decimal.Decimal (&, T oHDMOHPITRELZ 2L KT E F 30, HHEBTRIEF DY
A= PSR TORVEWSHIRAD D $3, B2 ROHIBROFEHFA T, FEEO T MUK
(7ATV L) ELWHEEA IO E T,

JFEBUETH % float('NaN') ¥ decimal.Decimal('NaN') IR TI, B IFEE OEEDIEF
TS, BRI 2 E LT, BB EE LS MTIdRvwZ itk £3, Fl2E
x = float('NaN') 251, 3 < x,x < 3,x == x [F2THT. x '= x TETT, ZOIRZFVIZ
IEEE 754 It > 7= DT,

e None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should
always be done with is or is not, never the equality operators.

o NAFVUT—5 YR (bytes 7213 bytearray DA Y AX Y R) IF. Zh DR OHF TR M
LI TE T, HRIEROK L LTOfz - ENEE CITbh 3,

o XFH (str DA VARV R) DHBIE, XFD Unicode Da— FKRA ¥ O e LTOME (fAAA
B ord () DR D H) 2o 2-FERNEFCiTbhE s,

106 % 6 & 1 (expression)
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XFHNE AL F Y =5 v RFEBIIB TR A,

o ¥—7 VX (tuple, list, or range DA Y AKX Y R) OHEIL, F LY S5 LTLAMTA T, range I
IERF L Z R — P LTOVWERA, BRI S LOFMLBOFRIIEM TR VLR, BisHY
5 L DIERFLLENE TypeError ZiEH L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in
containers typically assume identical objects are equal to themselves. That lets them bypass

equality tests for identical objects to improve performance and to maintain their internal invariants.
HARABD AL 7> a ) LOFERLBIEZRO X5 CEEL £

~ ORI EMY 25 2003 L2y 3 vk, AU, AR, MET2EELS LoKEKD
HRABMCTRFIURD LA (B2, [1,2] == (1,2) BEPFALTROOTHTT),

— JEFtE R R— b L TWwdalL sy a yOlEFik. BRPOEMTEVWERDEFEFLCIIRD F
T (FZE [1,2,x] <= [1,2,y] idx <=y EEUCMEED £T), MECTI2ERNFELRL
BaE. Buhoar sy ayorhkolEFe b 3 (FlZX [1,2] < [1,2,3] ZETT),

e ¥V VYT (dict DA YRR R) DHIROFERBEME 722 DIE FT (key, value) 2+ > T3
EEPOZOE FIIRD FF, F— LEOFMILE TIZGHEDTREFI S K T,

IEFFELER (<, >, <=, >=) & TypeError %#EH L 3,
o 5 (set ¥7213 frozenset DA YA XV R) OLBIE. TS DMOFPTRL ML BITRA X T,

BFIE, BEEDH 2V EEELE I e AL TREFHBEPERSINTVWETS, ZOBK
BRIEFZERLEEA BIZIX {1,2) & {2,3} LW 20DEEREH DD 5 —HOEHTEAT
b EEETHI DD FHA), o T, EEFRMEFEIHKTFT 280518 LTHEYITIEH D
FHA (FlZIE ninQ, max(), sorted() FHREDV X M2 AN LTEZ 3 REZRBRIERE D
£79),

£EOHE T, ZoERORME»EHENE T,

o MOMAABLRDIZL ALIZHEX Y v FHEEINTELT, 77 4L OHEOIR 2 FEW 2K L
\ij—o

HBOIRZ BN H AR A A L=V ERS 7 A, Al O RO —BEMEORANCHE S BEHDH D £5:
o FEMHER B TRINZRD FRA, 2FD, FA—DA 7Y =27 MIFELLRTIUIRD T2 A:

x is yZ&bld x ==y

CAPITAL LETTER A”) Z#XAlL £73, Unicode DIFL ALY OHMEXLFIE 1 DDA —FRA VM2 2MHo TREASINE
T, DA - F RS Y bOFEfoTHRIATEIMRENFH 1 EADHD T, HIRIE. R XF "LATIN CAPITAL
LETTER C WITH CEDILLA” 32— F{i U+00C7 iCH 23 EREHXF (precomposed character) 1 D721 T HRE
TEE3 L. a2— F@# U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
& U+40327 (COMBINING CEDILLA) 125 % $#&§&XF (combining character) i 5l LTHRITEE T,

XFHN O B #ERIEE Unicode ®a— FRA Y FOLALTITORET, THRAMICE > TRERWTIEZZVAS LLE
Ao BIZIE. "\u00C7" == "\u0043\u0327" ¥, ¥'H55DXFdFELMRET "LATIN CAPITAL LETTER C WITH
CEDILLA” 2&XBILTW2IZdhhb o3, ZORRIL False D T,

MREXFOL LT (DF D, AEICE o THEENRAFET) XFFH & LT 51213 unicodedata.normalize() 2{fio>TK
72X
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o HEBUIXFHI TR NI FEA, 25D, UTOROFERIZF L THRIFNIZD $HA:
x==yltys==x
xl=ytyl=x
x<y&y>x
Xx<=ylky>x

o HEBUIHERHITZRINZRD FEA. UTO (EHFEITRW) BIHiZ DT :
x>yandy > zhE5Ex >z
x <yand y <= z&Z5Fx < z

o HBROWIIEMBEOBTETHRINIERD A, 2F D, UTOXOHEREFE L TRINUIRD FHA:
Xx ==y &not x =y
x < y ¥ not x >= y (ZIEFDEE)
x >y ¥ not x <= y (ZIEFDHE)

BEO2AFLMEFAL 7> a YIS TREDET (LR —7 Y RAIIETUIED 305, £
Ry EYAEETIED £HA), total_ordering() 7aL—XHBIRLTLZE W0,

o hash() DRRIFFEMMELE —HLTWIHENHD £, FifikA 72275 LEAL Y ¥ 2fH
BROD, Ny Y 2 HEIFETERND DL SNIZRERDHD T,

Python & Z O —EMRAIZEH L /A FHE, IFUED ZORBANIED R WHle 2 b 5,

6.10.2 FIEREERE

HETF in BEY not in IZFABEBREZIANE T, x in s OFHfilE. = A5 s DBEHZETHIUL True &4 D,
Z5TRINUE False D EF, x not in s x in s DEEFRLEFT, TR TOHABIAADY —F
VAR EETNIIA T, #ED in THENEGEZONLF 2R o TV AP ERNZEETE LTHR-1
LTVWET, VA, 270, £E, BHEESG. §FE. collections.deque D Xk S5 ary 7z nwT, A x
in y I¥ any(x is e or x == e for e in y) Xl TI,

XFHNRNAL PHPENZOWTIE, x in y W& 2D y ORI XLFINTH R X, HhOZDE ZIZRD True I
ZDET, T y.find(x) '= -1 LEHlTT, XTI MOERBDOXFHNOE T XTI ARRENE
Fo €oT " in "abc" X True 2RI Z IR D ET,

__contains__() XYV v FEFEEL/-2—PEFRT 7 ATIX y.__contains__(x) DRV EIE L & 25
A x in y OEDEIX True £72 D, Z£5 TRWEEE False £72D 7,

__contains__ () BERLTWVRWVY __diter _ () WFERLTVWEL—PERY 7 AT, x in y X x is
zor x ==z PELRDELIRDHEMEz Dy NTbibRIETERINZIGE, True 2BV ET, d L.
FIEoRIzINBFETIUR, in DRI EFHEEZRIZEIICAZET,

108 % 6 & 1 (expression)
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BRI, IHRoRETa b aLoFEITeilAaES, b L __getitem () ZERL TS X I RI—HE
#77ATE, x in y iE x is y[i] or x == y[i] ¥ R2 XS RIFEDKEA > F 2 R i HFEL, Zh
KD/ WEEH A > F 7 AH IndexError ZEH LARVWE &, OZDL ZWIHED True R D F T, (5l
DA S D DFINDEH X NG E, BIFHE in DHREMENTLD X SITRDET),

AT not in X in OEMHEZKIELHEE LTERINTVET,
6.10.3 FE—1DLEER
HET is BEUY is not & A7V 27 FOFR—HICHT 27 A M 2TVWET: x is y & z & y DAL

FTO 2 bERIBETEE, POZOLXROEICEDET, A7V =27 bOR—MIX id() BAEE - TH
EXNZET, x is not y X s DEfHEKIZL2bDICRD 3, ™

6.11 7—)JL;&H (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—NEBEDa YT XA e, A7 v — DX THDLNZFITIE. RO L RIS E T False
. None . TNTOENCBI2HMED 0. ZOXFH. ZoarTF (XFH. 27N, VAL, ##E, £4.
BREEEG R ), TRLANOMITEZLBRENET, T—FEROLF T 27 MI. __bool__ () XY R
5252 T. BEBEEHARZRTAXTEET,

HEET not 1%, 5IEBHPMAETH 25E121E True . FRLA DG EICIE False IS D £9,

KXxand yid, £3 2 ZiMliL 5 2 2735 ¢ OEZEL X5, ZRLUIDGEICE v OEZFHE L.
ZORGREZRL ET,

Xxoryid F3 2 ZilMilxd; 2 2ERS 2 DEZELET; ZALSDEEICIX, y OEZFHEL.
ZORGREZRL ET,

BB, and b or b, EITH% True X False IZHIRE T, HBRICFHE L 72582 R L 5, Z DHRRHER
REEHDHDET, BRI s BXTFHIT, BXFINEST 7 4V bOEICEEZHZ 20w &, X's or 'foo!
WBEAREEGEZET, not BRBTHLUWMEZIERT 20T, 5IEOEICEFRR 7 VEZERLET (BlZ
I3, not 'foo' iF '' T3/ < False IZRD FT),

PR AIR—Yarrvay, 7V—UR b, T4 A2 FROBRERD DI, 4 YRRV ARXY v RRERDHEZITS
LR EIZ s HETOMHIZ, —RI2HETERVIEZBENZ G LERA, FHZZAZTRDO RF2 X2
FHERL TLZX W

6.11. J—JL/EH (boolean operation) 109
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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 TEDFHFLCIE PEP 572 25 L T &,

6.13 &= (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

M (LIELE ? ZHHEE T LRI E ) 13 S BIEHMEW Python DB T,

x if C else y Y WIHREERANC z TRRLGEM C ZFHEL 3. C 2% true OHE ¢ M FHl & N EDNHE
EhFET, 2L OHEIT y PFHliS LRI E T,

SMFEBEICE LT DELLIE PEP 308 22 L TL &\,

6.14 5 L4 (lambda)

lambda_expr = "lambda" [parameter_list] ":" expression

FLREKX (FLXEREBMPIENFET) IZEABABEIFERT 2D VWEF, X lambda parameters:
expression IZBHA 7O 7 MIThRDFT, TOEX/ATI 2 PEIMTRERINTVWEIEBA T =~
REIBRICEITEL £ 5

110 % 6 & 1 (expression)
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def <lambda>(parameters):

return expression

FIEO—EBoM I BHES 2L T3V, JAXKNTHERINZBEBEXRT /) 57— a v 28
TEDNTERVAIREERELTLEZ WV,

6.15 KDOJU X +

expression_list n= expression ("," expresston)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

Y2 FFRRPHFEFIRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, ETNLOEXIER, VAMZHEZ2ROBITHELL D FET, RIELSAENTHIXNE T,

FTARYVRY * X3 ATFSTINDTIYNYY 2BRLET, CTOWEETFIX 1T TRITFAUIRD I8
o ZDATTITNET Ry 7 ENMETEREOS —F7 Y AZERIN, FiLwa I, VRN, £EIZ
ATVAENE T,

N—Tay 3.5 TEM: RVAFNTDATIINDT Uy 21BN PEP 448 TRZEXNE L,

MR T (G4 BESE (singleton) ) ZIED Iz, RKECA Y ~PRBETT, H—DHAZ1)T.
KREIWZH = EDFRVEHEIE, XAV TERL ZOXOMEIZRD T (BDOEX TV EEDIzwizs, Y
DZEDQHIFEMAR7: ) ZHENE T, )

6.16 FTHlE~

Python &, RZ2ELSHEANCIACHHMIIL £9. 72720, RARXZFHES 2 & 2i&, AIHEL XD &SI
iz E g,

PUTISR T EITLDRATTOFMENERF X, IRAFORFIEF LR TICRD £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

6.16. FHEIEF 111
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6.17 EEFDEIELIRML

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).

& it s T b X5, i . A—MEo 7R MIRTHE CEEIEMZ# > Tn T, Er bt
WHBHT 2 L WO R R R o TWV0 A Z R ITIER L T2 W0,

BETF B

(expressions. . .), AR EFEMA VR MR, BE

[expressions...], {key: value...}, {expressions...} | /R, BELER

x[index], x[index:index], =x(arguments...), x. | NFHE. A 74 AEBE FUHL, B

attribute TS

await Await 3

*k -3

+X, -X, ~X B8, &%, vy MM NOT

*x 0, /,//, % RE, [THIRE, BRE. YD TREA,
R0

+ - LS X R

<<, >> 7 MERA

& t'y MEAL AND

- vy FH{Z XOR
vy ML OR

in, not in, 1s, s not, <, <=, >, >= = == FiEeR—HD 7 2 ~ 2 &b

not 7 —)ViEHE NOT

and 7 —)ViEHE AND

or 7—iEE OR

1f -- else ES L5

lambda 7 LEZR

= RAK

5 ONEREET o+ 13, AHINCH 2 BIEEMEE TS 2 WVIZHEEL v MEET X DITCVEABERIEM R D 3, OF D 2xx-1 1%
0.5 1TkHET,

SESRIEN TR E D T
112 % 6 & 1 (expression)
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bz 3

6.17. EEFOEEIRML 113






SEVEN

B e iX, B—omBEfTci®d 5 s Ty, B—0fTAE, BROEMXEZtIan Y TREY-TA

B2 (SIMPLE STATEMENT)

NZZENTEET, HMXDOMUILLTOED T

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIHFENREWTTR) EHE2ETRE L THAT 2 201cffioz b, (@EIRX) B> Y+ (procedure:
BRAERTIRE R VEKO Z 2 TF; Python Tld., B> Y %3 f# None ZIRL ¥£79) ZFFUHI T /29I
FVEd, ZOMOENTTOAXZMS ZeBTEETL, AARILDDHD 5, AXDOHUILIT D@

HhT3:

expression_stmt =

starred_expression

115



The Python Language Reference, 'J1)—2X 3.9.19

AXBEHDV AN (H—DHXDZeddHbh £7) Z{HFEL £7,

WFEE— F Tl fH2 None TIFAUI, HZMHAALBIE repr () TXFINTEIL T, Z DFERDLFH
N7 o TEHEEZH L 3, (None IR Z2 XX DHEREFEEHINRVDOT, ooy »DIFUHIL
EHoTHHAEENERA, )

7.2 KAX (assighment statement)

RASE, BETZEIC () HEL72D, BEHAGERA 7V 27 PORBHERERZZEE LD T501Ifb
NE7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= identifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRESUIOWTIE 74T HESRLTLZEW, )

RAZEARD Y 2 b (ZARHE—DRTH, ¥ TRYLALRY R P Th I, BERX IR Y
EEWHLTLESV) 23HliL, BoRH—0fEL 792 b 24—y b (target) DY 2 MZHLT
EblneRALTOEET,

RARE =7y + (VA b) OFRH > THIRNIKITDRE S, X—7 v bIZREARAEA 7D =2 (B
B, RTRL, FREBAIAR) O—HTHLHE. COLEARERA 7Y = 7 MIRMINIA 2 FEIT
LT, ZORABENGEIETDH 2 20Wr Lz UIa b 8 A, RADPATRERGE BN EFITT 5
LB TEEY, B ikaoh s BHP, BEEh 26503, 20472 =227 MIERTEZONTVET
(IREEDEE HizZRLT{EEW).

A—4y FUZME, FFEARATENCTHENTOTH XL, ZRUTHTE2 A 7927 FORAER. UTO X
SIEHRMICER XN TVE T,

e R o F)RAMNDR—F v+ 1O Tary<siEnTEs 3., ECHENCTHELA TV
B AT NIFEDOR—Fy PMITRAZIHRE T,

o Else:

-V EMNX DXy beIND, BHIZT AR YR B—DMNWR =7y v BRR—=F v P U R
MZ—DREENTVESE: ATV MIATI7TLT, PR —Fvy PV D
=79 FOEEID b —D2DRVERELELZITINUIEZRD EEA, BNZOX—7y M X DHEID
R—47y M, 4TI 7NVDEHOEREN LG SEANMAINE T, BFZ20&—r v P EXD#ES

116 % 7 & BHiX (simple statement)
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DRy M, 4T 7 TLVOKRBOEESMAZhET, BFEDX—Fy M2, 477710
Ko BHDY A PHRAINET (VR L ETENEVERA),

— Z3TRVES: A7V22 M3, Z—F v FURMOR—Fy F LA LBOBEZREHESA 757
ATRINER S F, BRIEDS SEANET 52— v MIAIhET,

H—=D&X—=7y PAOHE—DF 7Y =227 FORAIZ, UTOLSICLTHBINZERSNTVE T,

. X—2y MAREIT (%) OBE:

— BHIPBEDaA—F 71y ZHD global R nonlocal ITEPNTWARWIFIUL: HENIIRED
0 —ANVAHEBNOA 7Y = 7 MICHIEENE T,

— ZITRITNE: AEidZEhzhr o — N VEGRTZERIND, nonlocal THRD &A% ETZE
BIANDA 7Y 27 MIZHEBEXNE T,

ZHIDT TR ADEE, HHRE (rebind) 2B b E 3, FHIEIC X > T, LETZDARIC
FEINTWA TV 27 FOBRA T b (reference count) BERICKR o 7H/E. 7027 I
FRIN (deallocate) X4, T A b T 7 & (destructor) 23 (TRETHUR) MU H I E T,

=7y FHRBMEZROGE: ZREINTH L —KEEOXPMEFHT S N £ 5, EFRARTRERENZ
SFATT 2l PTIRIFNIRD FEA; Z 5 TRIFAUI, TypeError XM INE T, K. TOF 7
V7 MIHLT, AL 7Y =7 FRIEELLZBHECRAL TIupBuwEbE 3, KAZET
TERVWESE, A GBFEE AttributeError TI 2, SRTIEDH D FVA) 2iXHLET,

FE: ATV 27 W7 724 Y AR AT, RANEETOMUEESRY S 5 & &, HiIURAD a.x
342X ADEEE (A Y AZ Y ZADBUSFELZTNL) 77 ABHOEE 51 7 78R
ZAREMEDS DD £, AHDX—F v b a.x WEIA YRAX Y ADEEL LTEID Y THA, HER
LIEREINET, 20eBD, N3 -20 a.x EAUEEZSHT 2 LIIRY LA H4:UE7 7
ZEMEESRL, EAE3H LA Y RARX Y AEEERADEZ =7y P LTERT 2 L5k &:

class Cls:
x =3 # class variable
inst = C1s()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ i, property() TERINLTR T 4 DI BRTRIZ Y FREHICHLTE, HITLIH
TWEE 2 IR FEA,

Z—5y FRRFREAS: BREINATV S —XEXDPFMEIN T T, BRSPS (VR FDXSR)
DA RTARY—HFVRAX T2l M, (HEBEDESR) vy Yy TV 2 s FHELRRTIE
D A, T, FFERLORTRITMENE T,

—KFEB (VAIDEIR) I 2a—RTNRY—r Y AX TV 227 b THNI, RTFERDIERE S X
RIFIIRD FRA. BEIARSL, Y= Y AORIMMAINE T, BHIERENIZ, >—F >R
DEX XD H/PNXRIFADEB TR TIRSL T, ¥—Fr Y RE, 204 ¥ F 7 AHFHOBERITHAA
7927 PERALTIVBWEDEONET, 477 ADHHAI L S, IndexError 23k X
NFT BWEEESN Y =7 Y RRAEIT> T, VA MNEROHZRBIMITEZEA)

—RFED (HEDLOR) v TA T2 VOGE, ETHTE~y 7OoXF—Rr HfDH 27T

7.2.
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BTIERED EFRA, RIS, FFEHNRALT 7Y 227 MCEEFT 2 X5 kF—/F— 2O 24EKT
2X5<yTATI 2 PBWEDEE T, ZOHRMETIE. BHFOF —/EOXEF U F— L HlofHE
THEEMZTH XL, (ALEEFROF—DEELRVES) HizhF—/HONEFAL T2 EVE
A

I—YPERDA TV 27 MiZlE, BWYIRSIET _ setitem () XY v ROBPMEUHINE T,

o« B—F v IDBRIA RS BERINATVE—KERDFTME AT, —KGERIZ. (VR TDE5%R)
Ra—RINKBRY =TV RA T2 V2B ZRITAERD FRA, BIRAL 7227 MEIFECHRD
ST VARF TV FTRIFIERD FHA, KT, AT 4 RAD TR ERZ RT3 B UEFHM X
NET; F7AVMEIZNRZN 0 2o —F Y ADEXTY, LR FROFMTER TR IERD
FHA WINDLDEANERLS, O —F Y AORIPMEINE T, KM, BREZ 026> —
FUADRIETRINES X5IMD 2En s, BB, AT RZWRAA TV =7 PTEEHR
TEDY =5 2TV 27 VZWEDEET, 2= v b —F Y ATHEINTWBRD, X5
A ZADEZFPRAY —r VZADEX LB E>TWTEL, ZOHARBE—F v by —Fr VADEX
HEBEINET,

CPython implementation detail: HEDFEETIZ, ¥—5 v bOFEUIXOEX LR U TH 2 L AR E
NTEHED, WEIRMAUIa— FER 7 = —XHICEElIRT 7 — X v b=V %o THEE SN E T,

RADERIC I, EAeGADF —n"—=F v A3’ [l (simultaneous)” T3 (flZiX a, b = b, a i
ZODERE ANNWEZET) . RANRE B L2E-EE €5 L OF—N—F v F3ENLSHEANEI D, EIL
DILTS, PlZIE, UFoFer 5 a0d [0, 21 ZHAOLTLEVWET:

x = [0, 1]
i=20
i, x[i] =1, 2 # 1 1is updated, then z[i] is updated

print(x)

BE:

PEP 3132 - Extended lterable Unpacking *target Di5EREHE,

7.2.1 EHRAX (augmented assignment statement)

RKEAAE, “HERERAXZHAGDE T 2O LZbDTT:

augmented_assignment_stmt = augtarget augop (expression_list | yield_ezpression)

augtarget n= identifier | attributeref | subscription | slicing

augop = Nyp=n | n_=n | W= | ne=" I u/=n | ||//=n | "%=" | Wyse="
I nss=n | ngg=" I ng=" | n~—_n I |||=||

(BRRD 3 DDOWMLERICOVWTIE T5307) Z2ZRLTIEEW, )

BERALIE, Z—F v b (ERORALLEST, 7Y%y ZIFRI D EHA) LRV R FRFMHL, Zh
&~ O DL TRICRE D B AD “IEHE R T, SR LOX—Fy MIRALET, 2—4

118 % 7 & BHiX (simple statement)
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MEI—E LMl X R EE Ao

x += 1 LS BRBRERARZ, x = x + 1 DL CHF SR TIFAROIIEIC T E X925, HEHICEMIC
FRhERA, RERADOH T, x T—ELIFMEINERTA, £, EEOUHEE LT, AIEERSIE 1V
TL—=2R (in-place) TENFITINE T, ZhE. RARICHALRA 7Y 27 P2ERLTEX =5y MR
AT2DTERL. MEIOAT7Y =27 PONBEEZEET L0528 T,

HEORALITEN, RERASIAL 2T 2 BilC Az iiL 3, e 2E ali]l += £(x) &%
$ ali] 2@, £(x) ZFHIlI L TNE 2TV, RRICHERZ alil ITEDHTET,

RKERALTITON AN, ZTAANDRAR, —XHIEBDEZ =5y EHFHET 2858 2RE, @HOD
ﬁ)\&ﬂbi?k?&bﬂi?o FARkic, BREAATITON S “HERIZ, HARCIoT AT L—RER
Tz I zlkE, BEOIHEE LR U TT,

BUSHEOA -7y FOBE, VFABKEA VAR ZABEICOVWTOEE L RMRICHEE DR AL EA S
nxEg,

7.2.2 FRGERKAX (annotated assignment statements)

AR ARAE. 1 2OXDOFTEERBHD Y ) T —>are A7 a v ORAXEHAEDEZHDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_expression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

RALL LTHMAEES 2, 77 ARa—=TB LR EY 2 — VR a—-T7OHE, FREFHISHh, 7 IR
b LAIEEY 2 - VOFIKEN __annotations__ IS ET, ZOREMEE. EEH (774 RX— P2
DEEF~ 7V v 7 ENTATD) b5 FHEEROERADOM T T 2R OREET T, ZOBEMHIFE ZAATHE
THH, FRPEFNFEL TV AEE. 772 LIEEY 2 —VOREKDOIFATOINETHIIN/ER S h
7,

RALEL LTREFS L, 75223 —THLFEY 22— 2a—70HEE, BRI F 325, B
SINFEHA,

B A o — 7 CTHENCERBIF VT WS, Z0RMEFoBBRa—STtr—hrkdoickh i3,
ERITHHC M X S, B R a— 2 e h A,

Gl dH 255, ERRARZY 27— a2y (B THIR) ZFHI$ 200, EBRICRAZITOE T, MR
2 ROEDADBENGEX, 4 VX TV RIERED __setitem () R __setattr _ () MUH LA DT
ROAXZFML F5

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZEE A Y AR Y AE e G ATE) ZROBENRZ 1+
3, aXy b TRET 2D TIERWSHEDBMER,

7.2. XAX (assignment statement) 119
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PEP 484 - Type hints typing €Y a—/L%BIL. @Y —1% IDE THZX 287 /) 7—->a v
RN OE R R 2185,

N—Ya v 3.8 TAH: 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 Xk, 70277 AMNIZT Ny ZH 7% —2 a ¥ (debugging assertion) % {LH#MNT % 72 0 O EFIZ2 771k
T3

assert_stmt = "assert" ezpression ["," expression]

Hili7 5 assert expression i

if __debug__:

if not expression: raise AssertionError

L EMTT, WERIE assert expressionl, expression2 i&. Zh & FEfiTd

if __debug__:
if not expressionl: raise AssertionError(expression2)

LEE DM R, __debug__ ¥ AssertionError 25, HHZDIHAAAZESIRL TWVWB EWVWIHIIED L
WD > TVWET, BREDEETIX, HAAAZIH __debug__ 1TEFE DK TIX True TH D, Fd{bH
wWRENGE (A~v Y FI4 4T > ay -0) id False TF, BURO a— FARSBE. 2> 4 LK
HEHRERINTWD & assert XDIA—F2—4HALERA, FTCRKRLEADY —Ra—- 25—
Ayl —IPICANZHEZDHD FXA; 2— FIZRZ Y7 FL—ANTEREINET,

__debug__ NORABRERETT, HAABLERDMEIZ, 1 2TV XHFHT 5L 2ICHRESNET,

7.4 pass X

pass_stmt = "pass"

pass {EXVIELE (null operation) TF --- pass BFEITINTH, MDEEZEE A, pass 1F. FLGENITIE
XHBREED, a— R LTUIMSFET L BWIEED T L — AR LR e LTEHTT, flzi:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

120 % 7 & BHiX (simple statement)
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7.5 del X

del_stmt = "del" target_list
A 7Y =7 + DHIBR (deletion) X, RADER L IFFEICULAETHRMITERINATVE T, I TR
RRFMIEEE T, WohDb Y P EARZIZEEDET,

R—2y P YR MINT BHIFRZ. 2 DX =7y MR LGN LIRICHIFINCHIFRL £3,

ZHTOHIBRIE, B— AV F7E 7 a— A HTZEM 2 5 ZOAFORMEZIDRE LT, ¥5 5 DA
M2 E, AEIAFACTa—RF7ay 7D global XTHEZINTWAE S22 D £F, HETHREHE
(unbound) 7% 5. NameError IS0 btH X% 5

BHSR, TR, BEXURTA ZDHIFRIEERX, MR —TEF T 7 MCEINRET, 2594 R
DHIBRIE—ANITEY 2R DZED R 5 4 A RAT 2D L EMTT (A, ZOER R T4 235 F
TV PCREIRTVET),

N—Tar 3.2 TEH: LIENX. DI2AFMNARA M LE70y 70OHBEZERE LTENZGEER. u—h 1%
AIZER0 5 Z D4R EHIR T 2 Z L IR ERUE T L 7=,

7.6 return X

return_stmt = "return" [ezpression_list]

return (&, BIBUERNTHSUENICH A F LTHAE T, 2 A M LAZ 7 RAERNIIFNEE A,
RVR D256, VA IPMEHEIShE T, ZHLIO5EIX None TEZZoNE T,
return Zff5 . XV R+ (713 None) ZEDfEHY LT, BAEDREIFOH L2 ST L £3,

return IZ X o T, finally Hiz Lt d7& 5 try XOIMINHEDG|EEE N3 &, FEEICEED kT 212
finally HiDSETEINE T,

Tz AL —XBTIE, return EY = AL —X DD D ZR L. StopIteration FISZ XL T EF T, K
ENTAfEHIZ (HAUL). StopIteration ZHERLT 551U fHHAL, StopIteration.value BIEICZD 5

FERBY =2 L —XEBETIE, SIBELOD return XWIHERARPI =z 2L -2 bD ERL.
StopAsyncIteration ZEXH I EE 3, 51D D D return E, JEFHIY = 3 L — XM TR AT
5'—‘/6?—0

7.6. return X 121
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7.7 yield X

yield_stmt = yield_expression

yield SUIERINC yield I AT TT, yield XEZHW3 & yield AL THERIEIMZ EMET 5 Z 2 25HIKk
£3, HlZIX, yield X

yield <expr>
yield from <expr>

BT D yield R & E T3

(yield <expr>)
(yield from <expr>)

yield & N 3E generator ZERT 2 & 22, ZORKANTOAMES Z e K FE T, BAKERAT yield
ZHMAT 2T, ZOERGEH OB TR =2 L —XBBUTRD 5,

yield DEROERRIIN. Vield 2 B2 BHLTEX L,

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.

Z 5 TRITNX, raise ZEMOX %z, fINAF T 27 e LTEHMEIL £3, Z4Ud. BaseException D
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLITA YRR 2T B e THRONE T,

FIAD B ZFIHNA D RBEAD T S AT ME FA VAR RAFEDDHDTT,

A traceback object is normally created automatically when an exception is raised and attached to it as
the __traceback__ attribute, 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 ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised

122 % 7 & BHiX (simple statement)
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

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 ezcept or finally clause, or a with statement, is

used. The previous exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

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 filC None 2{§E T % Z & T. IS 0E#EZFH/RINICIERRICTE 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

BISMZBES 2EMERE FIS BCH D £, K7z, BISMLEICEES 2 1HHIX try X BICH D 5,

N— 3> 33 CTZH: None 2d raise X from YD Y ¥ LTz A XS5k F U
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N— a ¥ 3.3 TEBM: __suppress_context__ JBEDIET, HlHDa > 7x X M BEHEINICIERRITR
hE3,

7.9 break X

break_stmt = "break"

break X, HX ¥ LTIE for L— 7% while L—7ONBITOARIRT 2 B TEETH, L—TH
DEFERS 2 7 AEZEDNANIZHBTE 4 A,

break ix. XEHIBRINAIOL —FEKTEXH, L= T arD else Hid 2GEIITENE R
v FLET,

for V—7% break CXoTHT T2, V—THIflIZ—7y MIZOROMEEREELET,

break B3 finally HiZfES try XOIMANTII 2 3FEICE. Vv— 72 EBRITIRIT 5 H0ICZ D finally Hi
MEITSNE T,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGENICOATINE T2, L—THNOBEBERC
7 7 AEBRDHPITEENEE A, continue UF, & S b WHID N — T DRO AL Z REFE L 5

continue B finally Al&Hiolz try XatkiI 2 L &, £0 finally AI2RDNL— T A 7L ZIED Sl
WHEITENET,

7.11 import X

import_stmt n= "import" module ["as" <dentifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier [“as" <dentifier])x [","] ")"
| "from" relative_module "import" "*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+

124 % 7 & BHiX (simple statement)
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(from HiM W) FAD import & 2 DDA T v S THEITSNET:
1. EYa— A2 RMTHL, RETHIUIE— FLIIHLT 2
2. import XWRNDZRAA—TDu— VAR THRIE ERT 5.

XH (hr=TRYILN) BREOHIZEATWS L XX, b x5 ¥ Z2OHEFO import I E| X 7z
DPDEDIZ, 20DAT v THEIZ L IEHINCETENRE T,

EVa2-ERMF v—=FT2 1 DHORT v 7OFMICOVTIE, M1V R—F2 X7 L OHFICEDFL
KEDPNTVETS, ZZTE A VE- I RATLOEEE N RARXTA X T Z2DIERZ22TD7 v 7 DIt
BEF TR, BAREHEDA VR— P TEEZR Fr—YLEI 2 —LIZOVWTHRHINTVET, ZDX
T TRERT 20w Z2id. BEOLLEY a—BRA»SRW, HBEWVWE TV 2—1ichbda—F
DFE[TEEZD, EY 2a—LOFPLORPTL I —DPREZDDELELPPFEETVE ZLICEFERLTLE
W,

BRUIZES 2 —NADPEFICEHETELSGE, XD 32D BED 1 DOHETH—IILVLHETZEBTHZ 2 &
21272 h F3:

o EYVa2—NFADRKRIC as DKV TWGEIX, as DRADARIEEE, 4 Y R— bINZEI 22—
L ET,

o MOLHIPBIEINTELT. A VE—FEINTVREY 2 —ABRIDEY 2 LB osEE,
DED 2 —NVENAL VE—FINED 2 —LADSBY LT, —h VLR cHEBIxhET

e A VE—FINTVREY 2—ADBREFIIODES 2—L THWIEES, EY2—L280RE Dy
T, FDONRy T —IANDOSHEE LT, a— L ARIZEETHREINET, £ v R— Sz
Vo=, BETERSEL2BHiGREH-oT 7 7 A LRTFEIRD $HA

from BR TS 5D LEM L FIEZ A E T
L. from BiCIREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHRE I/ T2 OFAITF I LU T OB Z1T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBIEZ R > T\ 202 HERET 5

2. ZD#BIFHDOBEMEZR > TV o 7581, ZOMAITFHTY 7EY 2 —1DA VFR— b &
By AVR=PEINZED 2 -V ZFDENDLD 2 0 FHEMET S

3. BHEL R 5 0IEEE. ImportError ZiEH T %,

4. BUEDB RN 0 7581, as HinH 24562 04T, £S5 ThRVWIELENESLZE-> T, Z0fE
NOBMEH B — HNAFIZEEIRFE NS

fl:
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
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WATOVZANHRE ('x') KEEHD> TVWAHEIE., EY 2 — L TERIN TV IR I N2 TOAR
D, dmport XAV BRAA—T DA — A NHHTZEICHEINE T,

EV 21— LTEHEINS REINELH 3. TV 22— LOZRTEMICH 2 __all 2 WS HAROEE % H
RNEZETHREINFET; ZOEBDPERINTVEERIE, ZUIEY 2 — LV TERSI NP A VR—-FX
NZHL SR L, XFHINDY =7 Y ATRIFIUISVITER A, __all__ THIEINLAFNZ, 2 TRAX
NTVBERREIN, FET I IEHERINET, __all__ 2ERINTVRWVWES, [N 4ARTE
Z. BV a2 LOAHEM TR P o7, 7YX —2a7 T (') THESLRVWETOHRDZ LT,
__all__ iZRTORM APLI 2 8LRETT, 24U API O—HTHRVHD (ZDEY 2—LTA VE—-}

SIEDNTNDEFTA T FTVES 2—NRE) 25 o DINRICA L TLEbRWEDDIEHATT,

4 YR=bDY AN RH—FEA — from module import * — &, TV 2 — N LNV TOAHFINET,
7 I AREBMERTZDOIBEA LML S £ T 5 &, SyntaxError BEHINE T,

AVR=ITBZEYV2—NEHETLL E ZDEY 2 — L OHEXN4 (absolute name) ZHEE T 2 LI D
DERA, ETV 2= Ry Fr =IO Ry r —JWZEENTVIHE. HLlD by TRy r—=I D620
Ry =% T2 RHGA VR-— P TEZNTEET, from DRIHEESINDEEY 2 —L%
Ny =Y OFEBITEEEDO Ky bR 22T, EMRAREZIEE T 2 e R LIRBUED Sy o — DREE
POV D LOREBANTS P ZIEET 2 N TEXT, SLHDOFy A 1 DDA, import 2B 78> T
WVWBEY 2= ADPFETZBED Ry =Y ZRLET, 32O Fy ME 2 D EDLXAVERLET, &D
T, pkg X T =Y DHDEY 2 —/LT from . import mod #HEITFT 5 &, pkg.mod A Y R—FrF3Z
L2k D £9, pkg.subpkgl OHH S from ..subpkg? import mod %173 % ¥. pkg.subpkg2.mod %
A YR=PLET, A R— DX Package Relative Imports DEICEFNTWET,

EDEZ 2 —ADp0 - FENEREPZHNCRDVT TV r—>arploic, HAAHLBEK
importlib.import_module () 2MRMtE N TV E 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 X W&, FERORE O 7= 2 HEREDEUE(L X 72 Python DV V) — A THIHRIHEICE 2 & 5 BEXPE
WA Z2ffioT, FEDES 2a—NE2aAY A LEEZ0D, a4 FIHT 248RA] (directive) TT,

future T HIED R WVEER XN D Python DAN—Y a VIZBBITEITT 370D DTT, future
I & o THREREDEHEL 72 2 )V — ZADHNCZENEEY 2 —VHENTHEHT 2 Z e R E T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature n= identifier

future XX, EY 2 — VOEHFEDCE I IR D FH A, future XDFNZEHEFWTIWABIELITTT -

126 % 7 & BHiX (simple statement)
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o EVa-NADRFaRXyT—va X ( HhUL)
o OXVEH,
o ZHT,
o ZOAMhD future X,
future X% 5 BED D 2 HE—DHKAEIL annotations TY (PEP 563 &L T X W),

future X THMIC T2 BB HKEIEX. 5 TH Python 3 PEHLETT., 20V 2 M
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNOHWXBIZETHEMIIK > TWT, BAEEMED D721
WKHREINTWE D, JIRZIZTTY,

future i3, = A SVIRHZRIIZA R D TR . b £9: FFEOHTKZ 725 UK (construct)
W 2EERNINZEINTWEHE, ZEEPIILELVRERS2a - F2ERT 2 e TEREIATVE
Fo B7BHEREIC X o T, (e PRGED & 5 72) BIMED R WMD) Ao b e X ZAHD X
To ZOHE. AV AL FRBET 2 A EHIDOR D PITHRNTS 208D 20b LM ERA, 25 Lkza—
FARBICBT 20EIR, EITRETREIL TS ZLIETEER A,

TRETOETOV Y —RIZBWT, a2 F1FEDEBENERFADZH > TED. future ST RETDOHE
BEREENTVAEBICE Iy A VLS — 2 EHLET,

future X DOFEITHRIC BT 2 EHENRZEHRAFIX, import X R U T, EH#EEY 2 —)L __future__ BH D,
AU DOWVWTIIRTBRNE T, __future__ &, future XHET XN B EIEE D FIET import T3,

future X DFELTHRIC BT 2 RERIZ BRI 1. future X TEAMLE N ZFEDKEEIC L > TEDD £ 5,

Toxix, MSRRZERIZZVOTHERL T W

import __future__ [as name]

AU future XTEH D FHA; TOXXEFD import XTH D, ZDOMMOFFR LB TR 22 HIR
IHHFEHA

future XD A-72EY 2= M NTEDR TV S AIABREE exec() % compile() ITXoTary (L
ENDda—FiE. 7740 FDORETIE, future UTBART 2 H 7 LR ERM T 25 K512k oT0E
o ZOMERIX compile() DA T a VEIKTHIBEITEE T — I ZOBKICET A2 RFa X b 2S
LT,

WEEA 2 TV R2DFay PR TEAL AN L future X, ZOHBOA X TV EE Yy a P TH
IR DET, AVETVRE -1 7> a vy TREBLTEITIRNEXRZYUTIMNEEE L, X2V T M
future XEANTEL b, HBEREEZ A2 Y 7 M PETINRICHBT 25y > a Y TEMICRD
%9,

BE:

PEP 236 - Back to the __ future__  future &0 FHZR
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global Xk, HEDa—R7uy 7 2R THRINIES LTS, global &, FIZELL#FE v —
NVERE LTINS 2 K5HETZZ e 2 EKL 7, global Zfb 3270 — VEFITRAZITS Z
CIIARARETT A, HEZBEHEZIZZ0E 2 70— "L ThHi L ESE T/ —r\VERESET 2 2
EMTEZET,

global XTHIET AN, AMa—F7vey 7T, 7urJ57F AL global X & DENIE-TiX
ZHEEA.

global XXTHIET 2HHZE. for —TDN—THIHIZ -7y bR, class EFR. PABUER. import X, &
U777 —>arTREIE LT TR D 8 A,

CPython implementation detail: IEDFEETIZ, NS5 DHIRD 5 BEOPITOWTITERIL TV E
BAD, 7077 LATIORMEINIALREELHTARETED D $¥A, FEROFEETIE, ZOFIRZ5E L
7. BEROSHICTu s I AOEKRMNIIEEE LD 3T 20REMESH D £3,

TOJIRDIEHDEER: global 1FX—H I3 25714 (directive) TF, Z DIERAIE global L
RIS ARAENZ - RN L TOABHINE T, R, HAALD exec() BAKAICA -T2
global Xi&, BHBOMUIHLE BATWS a—F70y ZNIZHIBEEZRIFT I 23R, ZOX I BT
B FENRTWS a— i, BROFCHE L2803 — FND global ITHELZ T EHA, FkDOZL
B, B eval() BE compile() IZHHTWEED 75,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal &, FIE X NGB F23 70 — L EERL —DAMAID R a — S CRICHEBEI N E e SIRT %
XowLEd, ZhE. HEOT 7 4L FOEENE T 0 — D NLVAFEBEZHRET 2OTEETT, ZOX
. FIHBa—Fp, ZFr—nL (Y a2—)L) Ra—TPUANDOBr— AR a— T OO LR E HFET
X5K9ICLETS,

nonlocal X THIEZINIHHNE, global XTHIESINAATLEWV, SMIDOR 2 —FTTTIKHEET IR
MEZRLRTNUIRD FEA (FLOWREMMES N2 RERa—TOEIRNPBERS Z2HRTEEEA),

nonlocal X THIBXINEHNE, B—HINLRA—FTITTCWREETAIHBEE L CIERD A,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XD,

128 % 7 & BHiX (simple statement)
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EIGHT

#& (COMPOUND STATEMENT)

WO, MOL (D7 A—T) BAD EF; WA, FIZA 5T 2 O LOEFOHEA &5 D= D
FeHBERIELET, —MRICIE. A OIERITIC 27055 TEANE A, RHOE—FFicHERr
MBBEHLBDET,

if v while, BEY for 3, HMAVRHIE 7 o —MREFEB L £5, try ZBSMLEES X O/ F 703 —H#
DT 227V =7y Fa—RF2EELET, ZAUIHN LT, with XIZIT— FDOR7% D OFiETa—
FOMPFHLE R T ZEITTE 2 L5 L T, B 7 7 RERD £, MXHNCTIIEEXL T,

BEXIZ., —2 LoD " i (clause) 225720 £, Hild, Ny XL T AL —1 (suite) HLEDEF, —D
DEEXERTHHONY XX, ETRLA YT FLRLVIZEINE T, SHOAN Y ZIZ—BIHAT %
F—U—FTHED, aunrTROIET, 24— M HIICX-> THIAZN 2 XDEZH T, 24— M,
ANy ZXWHBHTDaARYDRICE I an Yy TRY> TEPNz—DOL EOHM, F21k, ~Ny XK LITT
—OELA YT PENELDEEDTY, BREOHADZAA — MRD, HITEEXEZF A PTEXT,
TFDE, else HiBEHHD if BB T 20032 D LAVWRYOHENSAIEICRD £

if testl: if test2: print(x)

T, ZOAVFFAINPTE, LIan iliafaanr X h@WTT, ifo T, BT OFHITI,
print () OMEUFH LIRIFETEITEINSG D, ELETINRVHIOEE LN TT:

if x <y < z: print(x); print(y); print(z)

Feowde, UTDLST72h £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
|

async_for_stmt

129
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| async_funcdef

suite n= stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2>, ZD%IZ DEDENT 252 b DTRT L E T, T A7 a v OIS
T XEMBTELRWTRETHRE 20T, BIRSEFEL 2 A. (Python Tid, > 35 23D (dangling)
else’ fIZ, FA SN if XA YTV FSELIETHRREINET),

PUT ofic 81 2 3GERAIORER T R, HES Oz, ZHizhl 2 DfTICE LS X5ICLTVWE T,

8.1 if X

if E. TR ETT A0 fEbET:

if_stmt = "if" assignment_expression ":" suite

("elif" assignment_exzpression suite)*

["else" ":" suite]

if XiE, Xe—2—OFHli L TR X, HIZRZFTHIT T, EIXRoLHIDAA — METZHERL 5 (H:
true &A%: false DEFITOWVWTIE. T—ILEE (boolean operation) HizZR L T ZEW); Kz, #IRL
AA—PEFATLET (ZLT, if XOMDERDE, FEITPHliz ESNEEA), ETORMIBITR o HE,
else iU, ZDAAL — MWETINET,

8.2 while X

while &, RDENETH B[, EITEHEDRT-DIfEbNLES:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while XIFNEED IR LEBHE L. ETHIUIRIID AL — b E2FEITLET, ADPBTHIUE (BROID» S5
WKHEoTWEIbHHZET), else HiNH2G5EICEZTNEETL. VL —TE2KRTLETD,

BHIDZA A — FAT break XWFETENB L. else HIDAAL — b 2EITT2I RN —TE2RKTLET,
continue IHBTHIDAA — FATETENE L, AL —FARDLIEDOXDETE Xy LT, ROE
BEMEICR D £9,

130 % 8 & 88X (compound statement)
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8.3 for X

for &, =7 VA (SUFHN ZBTNVERIZVRAT) . ZOMDIERIRE/R A 72 = 7 b (iterable object)
WOEZRIZE > TRIBIHE 21T 5 T icflibi k5

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suite]

RVRAMEI—ELIFHMMEINET, ZOMREATITINFI T 27 PTRLRINERD ¥ A
expression_list DFERICNT 24 T L —XDBEREINET, 2R, A TL—XNBEX 321 E0LD
BRI LT, A 7L =220 RINLIHI—EDSD, A4 — MHETENET, Zh2OERIEEDK
AHR (XA (assignment statement) ZZH LT ZE W) T target_list ITRAZT N, ZDH. AL —1
PEITENET, ETCOBEZEZHEVY o & (V=7 Y ADETHo72D, 4 7L —&D Stoplteration
Bt L7 & i3, BIEEZ), else HiA DU EANF TS, V—T 3K T LET,

BHIDAAL — b DHT break XBFETEIND L, else HIDRAAL —F2EITTBA3ZI B A—TE2RTLE
3, continue XHBRHIDAA — FANTETEINZ L, A4 —FARDIEDDXDETERAF Y FLT, X
DBEZDIIIZFE 20, ZHL ERDBENENIGEE else HIOMIIHED £,

for V—F1EZ—2"v b A FADERADRAZITVE T, ZHUTED, for L—THBED T, ZHLHTD
2TORAREEETXINZ T

for i in range(10):
print (i)
i=5 # this will not affect the for-loop
# because © will be overwritten with the next

# index in the range

N—TPRTLTHE—="y PV XA MAOAFNIHIRENERAD. 4T 7 TANEDEHEITIE. V—TT
DRANFELITONERA, BV b HAABBE range () &, Pascal @ for i := a to b do DXHE%
T2l —b+TE3DICHLI, BEOATL—XERLET; $4b5, list(range(3)) XV A+ [0, 1,
2] ZIRL %9,

AR: V—THTOY—r Y ZADEEIIIWIREELR DD FF (ZEI 2 =KX TR =T Y ADH, f
ZBFVRAITRIDBET), COBEZBLIRMEONZ»EBIT 27012, NENRA Y Y 23 HbhTE
D, TOHY Y RIREDZRITMBEINET, COATVERS =T Y ADREXIGET S 2, L—T3KT
LET, COZenH, AL = DOHTY =7 Y ADLBED ((713LHTD) BEERET S 2. (ROEZH
DNBH, BIEEADIIEDBERZD A ¥ F v 7 AWK Z10I2) ROBEDPRIZEINZ Ik 5,
FRRIC, AL = bOHTY =7 Y AHOBIEDERZDFNCERZZIHAT 2 &, BIEOEREINL—TDRDET
BEHRONZ Z IR D ET, 25 LEAERIE, JENRANZORED T, UL, =7 VY ABRkDRZ
ARAFoT—RNRaY—2{E2 2 THRITIONE T, FIZIERDESICLET:

for x in al[:]:

if x < 0: a.remove(x)
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8.4 try X

try XIE, O FeDDOUITH LT, MBS X/ 572327V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [ezpression ["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 try clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, 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.

BISDE D except HITHEBR LB oG, BUEO I — N2 5 X 51IMIlL ZLTHOHLARZ v 7
R ET, !

except HiD~Ny ZIZH BN HHIT 2 & 2IHIADFEET DL, TLADANY FIRREZF v LI,
Wiz BIanz it 3 25982 K 7 OB EZBED except HiDAMAID 2 — FRBERH LR X v 7120 LTITWD
T (try X2EPPINEFETLELD XS bk T),

$IHT % except i HOM 3 &, except HiD AL — P WEITEINE T, ZOME as F—U— F2FEETH
. ZORTHEESINTWVE X =7y MHIADBPRAZIHNET, RTD except HUIEITARER TR Y 7 %
FoT0WRIFNWIRD FEA, 207 ay 7ORREIZFEETS 2 &, @EIE try XEIRDERD 5 FET 2Rk L
F9, (ZDZ k. AR PINTZ0DFIHNY RIDFEUHIINCH L THEEL, AloANY RIHD try
I CHIANDRE L HE, MUY RIZEZOFIN BB L AN E2ERLET, )

BISEDS as target Bffio TRAZINIZE T, ZHUX except HiOKbLDICHEINE T, ZhiEHE x5 ¥,
UToa—F:

except E as N:

foo

*Lgshg, Mo ERET 3 & 5% finally BIBRWBEICOAITTHLRAZ v 7DD £5, HLWLHSHI X - T, HWHA
Sdkbih g

132 % 8 & 88X (compound statement)
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M, UToa— RIZBEREN=Z2DE5R2BDTT:

except E as N:
try:
foo
finally:
del N

o T, Hil4%E except HILETSIRTE 2 X 5123 27012F, FIOAFNHTRAZIARZITNERD T8 A,
BINADHEREINZDIE. FL—ANy ZRFE5XNBZ L. ZORXy 7 7L — A LERBBEEEIED. ROH
R—VINEFTED 7L —LHAD TR TORFERZEFEZIETLESI LHTT,

ezcept HiD A A — P YEITINZ AN, BIFNCEET 251D sys EY 2 —LIRIEE AL, sys.exc_info()
MET 7 ATEET, sys.exc_info() & fINZ 7 A, 4 v 2E VR, 2 LTHIANDFEL TR
Z 5 EOMBEZBHTE FL—ANy 7 AT 27 b (IREEDMERE 22 L TEIV) O 3 EEIPLKS
R TNERLE T, sys.exc_info() DEIX. HIF R L 7-B%h SR 2 & =ic. DAl (RIS O HY L Af)
DIEICRSNE T,

T arod else fild, avbu—nr7a—0 try 24— hEHRF, FADPEHINT, return X,
continue X, break XDOWITNDMPRITEINL L oG EICFETINE T, else HiORRE-H5M. Fai
WZH 3 ezcept BITIFUIHXNET A,

finally 8ind 2HEE. " RIEK OMUEIBELE T, F3 except HiX else HixE®D. try HiHFEST
EhET, TNoOHOHPTHAIRE, ZOFINAPUHEI A TVRWEEICIE, AIAMNI—RNICREE L
9, R finally HIBFEITINE T, RESNLONDGD - 725E13. finally BIOREBTHENINE
3o finally BICHIOBIAIEH N B5EIE. RESOTOLFAINIFT LW O Y 73 R 2 LTERE
ENFET, finally BT return XH 3 WIiE break XEFITLIIGEIX, REINLBISNIBEINE T

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42

finally BizEITLTWAHIE. 707 J 2003 HIAMEREFIHATE XA,

try...finally XD try AL — bHAT return | break . F£721& continue XHBFEITINEHE. finally
fis, ZoXE N KITFHLZ@EPID FITShET,

B DR D EIIRBRICEITEINS return XITX > TRED £9, finally BB TEITEIND =D,
finally HiTHETE N return IFEITREICETEINZ Z LR D 5

>>> def foo():
try:
return 'try'

finally:

(RDR=I1Z%i<)
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(RIDR=I D5 DREE)

return 'finally'
>>> foo()

'finally'

BIAMCEE S 2 Z oo FHiE FI9 &#icd b £33, /. raise XOMHHIC X 2 HIHDERKICEE S 2 1FHRIZ.
raise X FCHH F3,

N— 3 v 3.8 TEHE: Python3.8 MRITTIE, EEFOMBEICKD finally BiTOD continue SUFFIET
L7z,

8.5 with X

with &, 7Ry Z7DFETE, AV TFAIIF—I ¥ Lo TERSNEAY v FTTv FT570I1C
HbhET (with XEAVTHFARIZ =T v 2272 arvEBRLTIEIV), ZHCED, £<H53
try...ezcept...finally FIH X =2 & h T2 THERMICHAHST 2 Z e A TE T,

with_stmt = "with" with_item ("," with_item)* ":" suite

with_item := expression ["as" target]

—D00D " ER BHEO with XOFEITEUTO LS ITHEITLET:

1. a7 %A MK (with_item THRAONALRA) 2FMT2 22T, aY7FA b2 =Y 2 ZHIFL
7,

2. AVFTFRAIYARA=I YD __enter _ () XY v FW, BTHILdIcun—RFEINFET,
3. AVTFARIL =% D __exit__ () XY v RP, BTHE>SdDicu—rFanEd,
4. AVFTFRAIMIA =T %D __enter_ _ () XYV v RBEINF T,

5. with XIZX—7 v bDEENTWE=SH, ZHUT __enter () OHDRERDEBIRAZINE T,

FRR: with XE. __enter _ () XYV v RPZIT—RKT LGS __ezit__ () BTN
BIeEMIALET, TTDT, bLEX—F v FYRMORAFIZE S —PRELELEIE. Z
NEZFDRAAL — b OHFTHELEZZ I —LRIL LS ITDNET, UTORXRTy 7 6 2L T
W,

6. A — FPBFETEINET,

7.aAVFFRAMIR=I%D __exit__ () XYV v FBMEENET, 24— FBFIMCE > TRT XN
DS, ZORFISDOEL, H, FL—ANw I ezit O B LTEXINET, £S5 TRIN
X, 3 DD None 5B EZ 6N F T,
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A4 = b E DI T N, __exit__ () XYV v FrHDRDELM (false) o013, FlISH X
HEhxd, ZORVENE (true) 725 XHISNIIMFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHFINTHRNMIS OB TR T L72GE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE L T OREITE U 7zl O E D Skt L 3,

PIFoa—F:

with EXPRESSION as TARGET:
SUITE

ZAUIR k FEffT 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)

BHOBRERDHD L E, aAVTFAINTA=I Y IIEBD with XPFRX M IN20D X S5IETLET:

with A() as a, B() as b:
SUITE

ZAUIR k FEfT T

with A(Q) as a:
with B() as b:
SUITE

N—Tay 3.1 TLHE: BHOa 73R MNP R—-FLE LT
BE:

PEP 343 - "with" XF7— ;X2 b+ Python ® with XDftHE, HR, BIEFIMELHNATHET,
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8.6 B ESR

BIBUEFRIT, 12—V ERBA 7Y =7 P2 ERL FT (IREREDMEE HiSHK):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators = decorator+
decorator n= "@" assignment_expression NEWLINE
parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| 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 [","]]]

| "*x" parameter [","]

parameter n= identifier [":" expression]
defparameter n= parameter ["=" exzpression]
funcname n= identifier

BIRUERIIFATAIREL LTS, BREREZHETT 2 &, BUEO B — AV RARTZEBN TR 2Bt 7Y =
7t (BABOETAREa— N2 287 vo8—) CHMLE T, ZOMBE7Y =2 Micdid, BIBAIFOH
DRSO S 7 a— OV RARTZER . LT, BED 2 v — L RARTZRANDO BB A > TV ET,

BIRUE R BB A AT U E 8 A BIBARBEBEB O S h-IcoAFEITINE T,

BRERE oMU LD 7OL—%2 XTIy FTEFd, TaL— ARz ERT 2L &, BBERD
A2 TWVWBRa—FTiHliEnx s, ZOMRIE, BEA 7> =27 b 2eE—058Ice 20 LATEEL 7
T PTRINILD FHA BTV 27 bR DIC, BENMESBEEHCHEZ AT T, EHD
FTalr—XiEF AP LTHEHERES, FIZIEE UMToXS57%a—F§:

ef1(arg)
ef2
def func(): pass

. VW 0nWRE EMTY

def func(): pass
func = fi(arg) (£2(func))

7272 L. HIED 3 — FTIIIe 4 OBE %R func & WO HBHEIN—RINIRET 2 Z 213k, 2 W0WH 2 2 A%k
XFET,

N— a ¥ 3.9 TEHE: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

2 M OAKRDRIIOT L LTERLNZXXFHNY 75 M3, ZOMED __doc__ BIICEREIN, ZOBMD REaxXyF—va
VYER ek ET
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1 DL LD REIE Y parameter = expression DB ZE->TW5 & =, BEIE 7 77 + 0 M EI8E” 2FoL
SWVWET, 774 MEZROIRGIETIE, FFOH LFRCZRICHIE T 2 518 3B TE, 2085813K
SIBDT 7 4V MEMEDNE T, DE5IEBT 7 40 MaZF - TWBEE, ZHLIE " BHTL 5%
TOFBEFETT 74V MEZF > TORITNUIRD A - ZHUITEERETEIRIFA SN TOWRWIE
RT3

T 74 FEIBEIFERERDRITEINIESICEDSEATFHEINE T, 24k, 77 40 b5 IIRE
BOERINDG L B —ERIFHEIE A, AU 7 HERAD” HEXFIHLOLRIEHINE 2R
WLE T, ZOMBEHEMRLTEL 28RS, 7740 bEIEEDS Y A M RFEED X 57 I 2 — X TVt
TPz bTHIEZWREETT: BN ZIOATI 7 FEEE (FIZIEXY R MCEREEZEM) 358, Z
DT 7 4N MEDEEOHE 2 Z I TLELET, —MICiFE, TAEERILRVENETT, 2O X5 REIfEx
B BI12IE. 77 4L MEE LT None ZfH\, Z DfE%BEEAKROPTHRINICT A M LET, fIZIXUT
DEILET:

def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin.append("property of the zoo")

return penguin

REEURE O U 0 BRAH U ICRE S 2 5R0E. RPN L (call) BiTHRROSNTOVE T, BBFFOCH L2175 &, 3
FRARY A MIELRENTETDRT AR, MEFIE. F—7—F518. 771V MEOWT I o ED
RAZINE T, "xidentifier” ERMPHEETIUR. Ro LT XNTOMBES I EZITH - 7o & T HII L X
NFEFT, ZOT 74V MAEZXED X TNVTT, "*+identifier” WADPFETIUL, Ro7TARTOF—V—
P20 RIEFMEO~y B 7A 7Y = 7 Vit antd, 2O7 7 40 MEAZRI CBOZED
XYY I T2 b T, "*7 R "kidentifier” DBD NI X XFF—TU— REFART A —-XT, F—
T— REIFIC L > TOAREINT T, /7 DRIDRT X XINMBHH T X=X T, MEFIEBICE > TOAE
INET,

N—Y a v 3.8 TEHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

SIEGIE. FIEAIHT T 7 expression” BRD 7/ 7—>3 > 26N ET, xidentifier X
s+¥identifier DR TH. TRTOFEICIEZT /T —> aryE2oFohE T, B, 518Y 2 +okic
7-> expression” JERAD "return” 77— arvEDOo6hET, INH6DT T a vk, EEOER
7% Python OXBMFRZE T, 7/ 7—>arhPhHoTh, BROEKRIIAZDD VA, 7/ 7—>a YOI
X, BIA 7Y =2 PO __annotations__ EBMED. 5lEEEF - T2HEE LTHEONET, __future__
@ annotations 4 ¥ R— M2 EX. 7/ 77— a VIIFETRRQEICFY e LTRFFER. 2tk
D FHMDIBIEDFIREIC IR o TVE T, £ TRWEHGIE, 7/ 77— a VIFBEERNFEITI Nz & 2 I2FH
ENFET, TOF—ATE, 7/7—>ayidY—Ra— RZENZDOLIES HFTHEMINE BB D
£,

K2 HRHCEH T 2 72010, AR (BANCHEI N TORVER) 2/E T4 dTEES, 2t 5
LA (lambda) DEICHEHINTVS 7 AX XMV E T, 72X SMEIL X7z BECER OISR I
ERVIEIHERLTLEIW; "def” XTERINLBHD 7 XX THERSINZERD X5, 515 L
THEERED, MMOBENICEH D H TN TEET, BRORET /) 7 - a VHETTEZ0DT, "def” &
KoKk DEBITT,

8.6. FAHER 137
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TOTSIADXRE: BB WA 7Y =7 P T, BBERNTREITSNE "def” d, B Y ERTIEL
ELTHEEZn—ANEBZERLET, * R LEEBATHEDN 2 BHZRIZ, def ZEA TV 2 HHD
O—ANVERBIZT 7R A TEET, FllllE BRIDITERE (naming and binding) EiZZM LTI E W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DILOHAEE,
PEP 484 - Bl b 77— a v OESRNLEEKRMNITHZH L~ FDERK,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH & 4 Y AR Y AERZ EUEBIH e v P EFT
ERY - i:14

PEP 563 - 77/ 57— 3 VOBHESHME FEITHRICTY /7 —3 a YR EMRHET 2 D Tld 7 SLFEHIR TH%
Biazricks, 75— ayiZBI3RFBRBOYE—T

8.7 VS AER

05 REHE. FIRAF TV 2y M RERLET (BEROKE HIBHR):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERIZETAIRER L TY . MRV X MEE, BRI AV M 25257 (XD@EREWHIE X
BUSA 2BRLTIEIWV), TI»H, VA IMDOENZNDOEZDFHIIY 727 7 Z{LLTHRWT T X
THBHERETT, MRV RFDRWT FRIF, T 74N T, BJKS 7R object KT 5D T:

class Foo:

pass

. T eRFETT

class Foo(object):

pass

RIZT TADRA — I, FleRFET 7V — o (BRIDTERIE (naming and binding) ZZRL T2 I W)
NT, FiliclEbnzu — LV ERTZER E Tt A D 7B — VTR Z - TEITINE T (EE. 20X
A= PR ECHEBERDIETENET ), VIRADRA = IPFETLKEZD L, FIT7 L -2 HEIIET
D B —FVIRAETERE RSN E T, T, KD R P RRES 7 RS, RIEFS e — VAT
ZEMESEIC. TNZIUE s TO I RAA TV =27 PHAEREINE T, RIRIC, DO — A NLARIZEMICE
WTC, ZIREBIDY FALE TV =7 PICHBINET,

75 AKRETREBENERINEZERFIIFH LW 5SRO dict_ IREFINET, CoMERHETE 30D

3 75 2DKRKORYIOXE LTHLAZ XTI 75 ME. ZORMZEED __doc__ BHErAED, 2OV 5AD R¥aXyT—
2 aVVFH RN FET
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. 77 AMPMESNTERP OEBRM L 2o TERSINL I FATHHLEDATT,
75 2. AE TS5 ZRHLTRIBICAHARAZA XTEET,

R 7L — FF20LALESIC, 292 FaL— T3 2 L DHKTT,

ef1(arg)
ef2

class Foo: pass

. VW0 REe EliTF

class Foo: pass
Foo = f1l(arg) (£2(Foo0))

7 alL —ZXAOFHIRANIEER T2 L — & LA T, fiRIE7 7 AHRICH BN ET,

N—=Y a ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

TOUSIDHDER: 77 RAERNTERSINLERITZ 2 ABETHD, 2 TOA Y A2 ABTHA
ENFET, A AR AEMIX. AV v FOHT self.name = value ¥ TA3I ¥ CRETEET, 77
B A A2 AEND "self .name” Rl T7 7L ATE, ZORLTTZ7LALLELE, A VARV R
BEEFAAD 7 7 AEEERMLE T, 77 ABMEE. A YAV RBEWEDT 7 + 0 M UTHER £ 325
FIIWRIa—RINRMEEMES £ PHIRDMERICORDD 5, B F 25 v, FMlAREENRLR LA~
AR AR AEFNTEE T,

BE:

PEP 3115 - Metaclasses in Python 3000 XX 7 S XDEZSEBHEDIEL, XX I TAGED I FAPY
D ED RSN OEMmE A E L IRR

PEP 3129 - Y3 27aL—% 7727 alL—XzBMLERER, BETalL -2 XYy FFar—xi
PEP 318 TEAZNX L,

8.8 JIL—F>

N—a v 3.5 Tl

8.8.1 JIL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python TETLTW3al—F B EZL ONRTMREILEHMAITEXS (JL—F> 2BRLTIE
W),
8.8. JI—F> 139
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Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
IN—F VEBOEREDHT yield from NZ AT % & SyntaxError 127D %73,

a)L—F B DB

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable V&, @ __anext__ XV v N TIEREL a— FEFEITATRER, asynchronous iterator

PEHET _ _aiter_ X Vv FEEMHLTVET,

async for I Ko TIHEABRA 75 TN ZMHHIIA TL—2a v TH5IENTEXT,

IToa— Rk

async for TARGET in ITER:
SUITE

else:
SUITE2

KRNI LUT & E T3

(ITER)
type(iter).__aiter__(iter)

iter

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITE2

AN adter ()R __anext_ () ZBIRLTLIEE W,

IN—F VEBODOAREDIT async for XZfHT % & SyntaxError IZ/2 D £,
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8.8.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

PIFoa—F:

async with EXPRESSION as TARGET:
SUITE

ZAUIR & T

manager = (EXPRESSION)

aenter = type(manager).__aenter__
aexit = type(manager).__aexit__
value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:

if not hit_except:

await aexit(manager, None, None, None)

HHE  aenter (O % __aexit_ () BBIRLTLE XV,
I —F VEBDOAREDIHT async with XZ2MHF % & SyntaxError 124D %73,
2E:

PEP 492 - async X H &V await BXHEEFTOIN—F> a1 —F V% Python OFr dRMHIH L
Ry PAR— T IMECEBEML R,

8.8. JI—F> 141
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bz 3
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NINE

ky FLRILVER

Python £ X 7V X, fEHEATR, 07 I 0D58e LTHEX6NRT7 Y T b, WG x 4 AN
ENMH, B2 —NDY =R T 7 ANRE, HARANENPSANEBZ N TEET, ZOETIE
ZFNZNDEEITHVONZMEEICOWTHAL TV E T,

9.1 2% Python 7O4 3 L

SO TIX, ZOFELZUET A VX TVEZRED XS ITEFXNEDETHET 2HEFIRVDT
TH, FEEK Python 7077 2 DR EH > TEL e RICEBE F T, 582K Python 7027 4%, &R
WL I N85 2 TOMBIAAER L IEEET Y 2 — A DFHAIRET, 20 sys (AR AT o9 -1
A). builtins (fHAA AR, HISb. B XU None). __main__ D 3 DR EBTDEY 2 —LHBHIHHLE
NTORWIRETEHIELE T, __main__ &, BERIR T 72T, e—LrBXU 77—
R 2R T 2 0 IcH s E T,

5E272 Python 7127 A D#E. TOHITARSE 77 A VAHDDDHDTT,

42 FTY ZF, MEEHE—F (interactive mode) TEEZNZ2ZLdHDET; ZOHAE. A1 VY& TV X
BB TAT T LZGATEITTEDOTRERL, ~HEIIH-DETY (BEXDLETHHDET) &2iiks
AATEITLE S, PIIREBOREE, BRI 2 2RTT 2L EORBELFEULTY,; FRTUL
__main__ OHHTZEMANTIEITEINE T,

BRI T I LE3ODERTA VX —T Y XIERET: —c string AV RIA AT a > T, aw
VREIAVOE 1 5IBTHEEINE T 740, HEIVIIEEANT L LTELES, 7 7 A VREHEAND tty 7
NARE S THE AV E=TV REMFHFE—FITAD £F, ZHLUOBER. 77 A V22T nrs s
LELTHEITLET,

143
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9.2 771ILAS

R 7 7 4 Ve SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

ZEDET, ZOMGEZ, UToORKTHWONET:
o (77 ANRXEHIND) 5847 Python 7’0 27T M EEURITT % & &;
o BV 2 NVEMRNIT S L &,

o exec() TEINIXXFHNEMEXEN T 5L X,

9.3 XFEHAN

WEEE— FTOANE, LIFOSGED TITHXX T S E 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

HEEE— FTIE, (Fy LN 0) BEXDORRICEATZ ANL S TIRS RN LITHER LTI W,
UL, BEEXDORIGEZ AS—FDRE T 270D FH0D & LTHETT,

9.4 IXAH

HKAINTIE eval O MMEDNFET, ZAUILHDOZEHZWAL $5, eval O 1ITHT 2 FH5 181X, AT D
Bz 53 de b 2 A

eval_input = expression_list NEWLINEx*

144 FIE FYTLARNILER



TEN

FTERRIGELER

TR T DX Python OEEBXIETT, CPython D 8—H 2T 2720 DOIEEFRD O EREI» NI
H DTF (Grammar/python.gram 2ZRDOZ &), ZZIRTDOK, 2 — FERB LT 7 NIRRT
LB LI2N—=2 a2 VT,

The notation is a mixture of EBNF and PEG. In particular, & followed by a symbol, token or parenthe-
sized 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* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */** but ignore them

type_expressions:

','.expression+ ',' '*' expression ',' 'xx' expression
','.expression+ ',' '*' expression
','.expression+ ',' '**' expression

[
[
|
| '%' expression ',' '**' expression
| '%' expression

| '#x' expression

|

','.expression+

statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:
| compound_stmt NEWLINE
| simple_stmt
| NEWLINE
| ENDMARKER
simple_stmt:
| small_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.small_stmt+ [';'] NEWLINE

(RDOR=I1%i )
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(RIDR=I D5 DREE)

# NOTE: assignment MUST precede expression,

# will throw a SyntazError.

else parsing a simple assignment

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 ':
| ('(' single_target ')'

' expression ['=' annotated_rhs ]

| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
)+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)

| (star_targets '='

augassign:

global_stmt:

nonlocal_stmt:

| =
V=1
1@="
iy
1=
rg=1
=t

[
[
[
[
[
[
[
I
[ <<=

[ '>>=

[ k=

| =

' NAME+

', ' NAME+

'global' ',
'nonlocal'

RDOR=I 1% L)
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(RIDR=I D5 DREE)

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 !','

|
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]
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 &(',' | ')' | ':')

RDOR=I 1% L)
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(RIDR=I D5 DREE)

| 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]
| 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]
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| kwds

kwds: 'x*x' param_no_default

There are three styles:
- No default

- With default

- Maybe with default

HOW oW OB OB OB R OB R 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 )+

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:
| '"x' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']

One parameter. This *includes* a following comma and type comment.

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment
- No comma, optional type comment, must be followed by close paren

The latter form is for a final parameter without trailing comma.

(RDR=I1%i L)
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star_named_expression:

| '"+' 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 mo comma after a parameter, we ezxpect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_
—etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
|

lambda_star_etc

lambda_slash_no_default:

| lambda_param_no_default+ '/' ',!'

| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+ '/' ','

| lambda_param_no_default* lambda_param_with_default+ '/' &':'
lambda_star_etc:

| '+' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]

| '+' ',' lambda_param_maybe_default+ [lambda_kwds]

| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:
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| 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
| noteq_bitwise_or
| 1te_bitwise_or
| 1t_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

[ (*'=') bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:

| bitwise_xor bitwise_and

| bitwise_and
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bitwise_and:

| bitwise_and '&' shift_expr

| shift_expr
shift_expr:

| shift_expr '<<' sum

| shift_expr '>>' sum

| sum

sum:
| sum '+' term
| sum '-' term

| term

term 'x' factor
term '/' factor
term '//' factor
term 'Y%' factor

term 'Q' factor

factor:
[ '+' factor
[ *-' factor
| '~' factor
| power

power:

| await_primary 's*x' factor

| await_primary
awvait_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')’

atom

slices:
| slice !'',"

| ', .slice+ [',']

| [expression] ':'

| expression

| NAME

| 'True'’

| 'False'

| 'None'

| '__peg_parser__'
| strings

| NUMBER

|
|
| primary '[' slices ']'
[

[expression] [':'

[expression] ]
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(tuple | group | genexp)
(list | listcomp)
(dict | set | dictcomp | setcomp)

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 ')'
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
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| 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 )+ [',']

| star_target ',
star_target:

| 'sx' (1'x' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME
| '(' target_with_star_atom ')'
| '(' [star_targets_tuple_seq] ')'
| '[' [star_targets_list_seq] ']’

single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

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 genexp &t_lookahead
t_primary '(' [arguments] ')' &t_lookahead

|
|
|
| atom &t_lookahead
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t_lookahead:

e

|[|
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>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 27 =y 7 TEMMEIFTH o 7= D WIITIR S (BI 21X magic methods DFE) JrAITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5ELUAD5H, METIBIITIEY XA P OFFICHES ZeHTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

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

EL I BIIBBOERIIBVWTHEMT O =V ZEICE D B ToNE T, D Y TZ2IT5HEICDOV
T FUHL (call) BBRLTLESV, Y&y 7 ACBOTEIRERTHDIH 50 5 Akl
SR ET, FHMliX NI - ERIcE DB TO hE T,

REIE . FAQ @ EBIE ARG IBOBE NI TTH? . PEP 362 2SR L TLZE W,

asynchronous context manager (FER2 > 7F X b~ —I %) __aenter _ () & __aexit__() XV v
FZEHRET I LT async with XNDEREZEH T 52472227 b T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEFEIHY = L — &) asynchronous generator iterator %R 3B TS, async
def TERSI Nz —F VEABITYUTOE T, yield RERHORTRELRD £, yield Rid async
for —FTHATE2EOWM U ZAEKT 2DIHFHINET,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

FEFRAY = 2L — X BRNTIE. async for XX async with X2 TR await R&DHBZ b
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
53727 T,

I, __anext__ () XY v FEM o THUPIH XNz ZIZ awaitable 72 =7 F ZiIBT asyn-
chronous iterator T3, D awaitable & 7Y =27 M, RD yield NETOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield IZ 272N, ZONMETOFITIRE (v — 2L EH REIRED try ) W —REIE X h
£33, __anext () TRINMD awaitable 12Xk > T RIS T R L —F2 1T L —42 DPERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRIHIA 7 5 7L) async for XOHRTHMATEZ A7V 227 T3, HHOD
__aiter__ () XY v K5 asynchronous iterator R I IFUER D FH A, PEP 492 TEA X
NFE L7,
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asynchronous iterator (FEFAA 7L — &) __aiter _() & __anezt__ () XY v REEREL A TP
=27 N T3, __anext__ & awaitable 79 = 7 N R BIFNIERD £X¥ A, async for &
StopAsyncIteration 4t 2 XM § 2 £ T, JFEMAA 7L =KD __anezt__ () XV v FHIRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#F¥RTEE) await X THHT 2R LA TP 27 VTF o coroutine 2>, __await__ () X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,
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coercion (A&l M UHD 2 5IZEHE S HAEDORTITON S, HEBDA V2R ¥ ZADH|DRIANDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BUMEIL D (—OFEE — D3 FEV N I % 3 2 A A URUC AT 27217 4UE TypeError
BIS DT SN E T, BREID R o/ 6. TRTOFIEIE, 7 R EHLREITH - TH, HIC 3+4.5
T3 < float(3)+4.5 ¥ W5 k51T, Fr I < =R CRICERILL ZFIENT EE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (I 7 FAbMYAr—T %) __enter _ () & __ezxit__ () XAV v RZERT DI LT with
XHNOREZEET 247927 b TF, PEP 343 28 L TLZ& W,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
OD&J(HL L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (AN —F V) L—F Y E VTN —F DI — KWL TT, ¥ 7L —Fricdkdohi
A2 HAD, BlORDSHMEISHET, aL—F VICFZL OABMEI» B NS, H2, B
BT 2ZeDNTEET, IV —F VX async def XTEETEZET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBAE) coroutine A 7Y =27 M B THETT, ar—F VBT async
def XTHEEXN, await, async for. BLY async with ¥F—T—RFZ2HFOZ ek ET, 2h
513X PEP 492 THAXNE L7z,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def f(arg):

f = staticmethod(f)
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@staticmethod
def f(arg):

FUHERD 2 7 RACBFIELETH, HDEDEDLDNELA, 7AL—RIZOWTH LR, BHEEE B
FUIFAFR DFFa XY P2BRLUTITEE N,

descriptor (FRZVTX) XAV R __get__ (), _set__(), HBVE __delete () BEFRLTVEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
FbEMRBRLESTD. b BTAZ VIR THENIZNEZNDT RV TERXY v FHAFTHEINET,
FR2 ) T ROMERIZ, Python 2R AT 2 ETHERDET, 20O DE, TARAZY TR ZD,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DIEBED BB/ H 6 TF,

TARAZUTEZDRAY v RIZBELTOFMIE. 7RAZUTE (descriptor) DEE R Descriptor How To
Guide ZZHL T2 &V,

dictionary (H3F) EED X — ZEINIST I 2 HABESI TS, __hash__ () XY v F& __eq () XY v R
ZRELLEBEOA 7Y 27 M eF—ITTEE Y, Perl Tld Ny > a (hash) eI TVWET,

dictionary comprehension  (FFEMN@RGL) iterable NDETH 2 WVIE—HMOBERZ UL T, ZORERH» S
RBHEHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n BfHn s 2 TSI EEEEERLET, VAR £85. BEORT 2SRLTLE
X,

dictionary view (&Y 2 —) dict.keys(). dict.values(). dict.items() 2NRFTA TS =7 M TT, &
HOHHOEF At 2 — 2R L ET, Thbb, HENLEINL e a—3ZhERKIML $5, &
FHE 2 —Z2HIICTERIRY A MITT 51213 1ist(dictview) ZEHL TSV, dict-views 2%
LTSN,

docstring 77 R, BIfl, EP 2 —NVORIIDOATHZXFH T I31TT, DAL — b DETRICITIE
HEINFTH, a4 FRL-oTRAIIN, 207 7R, B, Y2 —1D __doc__ EHEE LT
REINET, A baARIZZ a2y TES REE: BEXLTERTES) OT, 7Yz 1DF
Fa Xy b aE ARENRIGITT,

duck-typing H2A T2V W DBELVA VR —T 2 — 2% o TWERERETLZIDICA TV 27 DY
ZRZNWTIO TSIV TRARZANTT, RbDIiC, Bzt 7Y =27 boX Y v FREESIFIEN 7
Dbz LET, (FILDIICREZIT, 7ADESRKEITIE. ZRUETEALTH S.1) A~
=7z —RERIWEHTZ T, LFELTFTHIvEanza—FiEk, RUVE—T7 4 v 7 BREEF
LTEBMEErALEIEET, Xv 7 XAL Y73 type() X isinstance() WX X 2 HEZ#IT E T,
(7272, B2 R4y 7% MREEI TR THTETI2IdTEET, ) 2obh., A
hasattr() f|ES® FAFP 7a7 oIy 7%2FHALE T,

EAFP T[G8R]%Z Y 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ¥—7 14 —®
AN OBETT, 2D Python TIEL b Tnwda—7 4 Y FRXA LT, BEIENRX—%
BUDPTFET 2D EREL. ZORED B> TORGEFINERELE T, ZOMRTFERLFY
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53—=T 4 VT ARANMIE, try XBIY except XD/ SADLDPRE TS, ZDT77=v7
E. COXIARFHETIIMMbITWS LBYL AZ A L MRINR S DTT,

expression (X)) AILDELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWEZ 3, ik
U7 I, Al BET 72X HEFPEBIFOH LR Y, HR2RTRKOEROBAERTS, o
Z < DEFFELEV, Python TEEFEBOETOMBERLRE WIDLIITIEDH D A, while DX D
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API ZFH LT
Python a7%a1—#—a—FeRhehLET,

fstring "' % 'F' DRI W SCFES Y T Z R fstring” 2 FHER, AU T A—T v FEAXFT
73 OFEMEOAFTT, PEP 498 3SR L TL X0,

file object (77 ANA T2 b)) THUDY Y —AAND T 7 4 LHEHA API (read() % write() XV v K
PROLD) ZRHALTWE AT bTT, 7740 F 7Y 7 NI, MBI LFRICK - T,
FEDT 4 R LD T 740, ZOMDEA TDOR ML —IRBWET AL R (FIZIX, EEAHT,
AVAEYUNY T 7, VT v b AT, FE)ANDT VRN TEET, 77404727 ME
file-like objects R streams & MM F T,

T7ANT T 27 MBEBRICE 3EBELDEST: O NAFUV—=T 71, Ny 7 7ENi= NA
FU=T7A, ZLTTHFALT7A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 b EAELIERENLTIEX open () BIEEES Z 2T,

file-like object file object ¥ AT,
finder (774 Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 27922 b T,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 2 path entry finder TF,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division (Y] D& TRRE) —FILWERBICYI D # T2 BEENRE, YD CREEE X // T, #Hlx
11 /7 4132120 ZRIEHMCEFEE NG BOEDRRAE T 2.75 23 B> TE %3, (-11)
/] 413 -2.75 Z INEWAIC I b (R ADERRANDINDZITS) DT -3 127225 ZLIKFEEL
TL 77XV, PEP 238 2L TLF&X W,

function (BI%) MFOCHE LANCIEZIR S —H O D Z & TF, BB 0 LD E518 2E 3 2 3 HIKE
T FERORITRHTT 2 HH T2 Z e BRI T, REIE. XV v B, BEES 23R TS0,

function annotation (BI#(7 /77— a ¥) BD T X =X RRDED annotation TF,

B/ 7—>aid, @EEEECE o-dfbhEd: FlE ZoBEE 2 20 int o]
P2 e fFEn. £72 int BoRY{EEFO I TVE T,

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

return a + b

BT 77— a Y oEE BHESR O TSN TVWET,
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HEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

_ 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 (A R—yalL 7y ay) ZAlBEELNS Z 2 DRWVAE Y ZRRT 5T, Python
AT Y e ERZREZEE LR T 2ERIR—YaL 7 & effioThAR—YalL s ay
EIVWET, IR—YaL 7R ge BV a— L E2Hio TRIETE X T,

generator (¥ =% L —2X) generator iterator 23X 3BT, WEOBBITEITHNR A, yield REHO
MTERDET, yield L. for L—FTHEHATERD, next() FAKTIEZE 1 D3 OWMbDH LD
TE5, HOMPZERT 2 DIHERENET,

BAEREY 2 AL —ZBEBERLETH, MICE>TR PxRL—F1TL—2 2E53580HD %
T, BRISNLEE®RDPHS TR VWEGE, LD DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINEZ A TP 7 VT,

yield D7 KIZJHFIFATIREE (BFTEERAR LD try Xz &) ZacfEL T WHIZ—KIIcHh
WrEahExd, DoRL—FATL—2 HFEHEN L, FMLMVEZIFL X3 (BHFOBEBDFET
DI LWIREED S FAR S 2 D & R TS),

generator expression (¥ =t L —&ZK) A 7L —XZ2RITATT, HFEORIT, V—TFTE-EERT S for
fii, #iPA, Z L CHBEAIRER if iAo 00nTWw2 k5IHA%d, 25 LTI nzd. 4Mllo
B TEZAMR L £ 9

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

generic function (Y =V v Z7BE) B2 28N0 LRI CREL 3 2 BB SRS h 2 BT, U
HURICE DEEEZHAVE2IET 4 Ay F7LTY RLC XD RESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T 72X 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 LT EE W,

global interpreter lock (7B — N Af Y &X 7Y &y ) CPython £ ¥ &X TV ZBPAHLTWS, —FIZ
lwmmuDAfh: h%%ﬁ?%xv/hm ORI THBZ z%%ﬁiéﬁﬁ&fio:hm;
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12725 DT, CPython DEREN S VNIV EFT, A VR TV E2MEEQ Y 7 T2 8T, ILF
Taty e Rt a R b E#RZIZ, £ V2T REFHRIITLF ALY METE
55912k ET,

7272 L. BEER 2 W0IEANEED WL D DIIRE Y 2 —iE, EHiRe Ny ¥ 238 R C O E O E WL
35 EGIL ZRRT 2 X5 RSN TVET, £k [/O L %Z 5 2586 GIL XH IR
INET,

WEC? HHESAF ALy ME” LA V&2V 2 (SRS T —X i WiETe Yy 75 5)
DPHEINE LD, —BINES Y IV Tety FDGEDNRT + =< Y ADREL - 2O TR L 4
ATLs ZOXRT7 4+ —< Y ADMEEZRRL X5 2328, HEN X HEMICR DRI R 28
THELEZOLNTVET,

hash-based pyc (Y > a2X—X pyc 7 7 A V) IELEZHRT 27012, WIET2Y -7 7 A VORHE
BEHIRFZICIE RNy Y 2 iR EHT 24 Pa—FDFxFvx v 2277 4LTT,

hashable (v > 2FJRE) Ny a®gE KA 7Yz 2 b i, ERABPEDS R0y > 2 flie kb
(__hash__ () AV v RHBE), MO+ TV x 2 b L HEDSTES (_eq (O AV v FARE) +7
V7 bTT, ARy P abREA T Y 2 7 FEBTE Uy & 2 HERORENDH D £3,

Ny Y ARBERA TV 2 7 PEAHEDF —REEGDRA AN L TR ET, HEPERSD T — 2 MiE
BENETA Y ¥ 2 ffZflio Tn2 25T,

Python DA I 2 =X T NVRHAABALA TS 27 NI IZLAEDNY Y 2aR[RETT, (VR MREHEFED
£97) I2a—FTNBRAVTFIENY T aPAEET T, (X T NR frozenset DEIR) £ I2a—KT
NRAYTHE BEIPINY T ablETHLEZDAHNY Y 2ARETT, T—F—ERDI 7ADA »
ARVATHDEIBATI 27 MEIT 74NV FTAY Y 2A[RETT, £A5IE 2T (HHZRWT)
PG RIZIEFMTH D Ny ¥ afllid 1id0) KDE6NET,

IDLE Python O#tEBIHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfEHER
BEANCFAN S N TV AN BIEED T 7 4 XKL 4 > &2 T) REWETT,

immutable (£ I 2= 7NW) EEDHEEFi07cA T 27 b TT, A I2a—XTNREFTI =7 MTiE,
i, XFH BRUERTIAVRERDHDET, ThH6DA TV =7 MMEZZZ OGN T A, HOMEZE
BEIE LB, A7 27 P2ER LRI D F8 A A I2—KTNRA TV =T b
. EEDANY ¥ 2 @R 72 IR CTEEREEZRLET, HEDF—BZOHITT,

import path path based finder 7% import § 2 €Y 2 =V EMERT 250 (L7214 path entry) DV R b,
import 1. ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIH Yy Fr—2D
__path__ MRS HHKE T,

importing »2%EY 22—/ D Python 2— FAFIDEY 2 —)L D Python a— FTEX 2% & 5125 2 0L
T,

importer BV 2 —AZELTO—FT2XT7T 27 b, finder & loader DEHLSTHEHEFTI 27 b,

interactive  (XfEE[Y) Python ICIENGFEHIA &2 TV ZHH D, XRREA 2TV EZDTay T MIANT
5 EHIFEICFITEINTHIRZ R 2 Z e TE X9, python b MBEIMELGZFTICHITLTILI W,
(Y ¥ a—KDRAL Y A=a2—»b Python DMEEMNA ¥ X7V XERHTE 308 LLEEA, )
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MEEA > 2TV R, FILWTAT72R_LTAHEED, EY 2Py r =IO ZHNTHD
(help(x) ZHZTBWTLZXWV) OIZIEFICHER LY —LTT,

interpreted Python 134 ¥ 2 7V XEXDFFETH D, 224 FFFHEOMBMMEL 5, (Nf Fa—F
AR TNHBTDIT, ZOXFIEEKRTTD, ) TITTOA Y& FYXFiELIE, Y—RA2—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIc, BEHEFTTES 2 2 EK
LT, A V&2 7Y EZERDEFEIER. 2> 4 FBRADOFFEI D R TNy F7O¥ A4 7 VI3
WHDOD, BT T ADFATE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEFINLFIZT, T 2= TRTOD
VT 4 ANVIBNEREEZ 72D, TRTOMRLIY Y — R BRI T 2. KR 7 = — X2
ADET, 207 2—XF AN—=JOALIE ZEBEFIELET, ZHAREIDZI—F—ERDT X
b7 & —% weakref A — ANy IR IHEINEZZEBHDET, v v FEXY Y7 2 — IHITHE
fTanda—Rid, ZOPMRETZ2V Y =X T TIBRELARW (XL H2HEF74 757V —FET 2 —
L% warning HHT9) 7201kkA RBIFMCER L %9,

AVR=TVEPT »y P XY T2 ERMEZ __main__ EY 2 - ARETINTWLERZY T
DFATHHET L7z Z & TT,

iterable (REATHEA 7 227 b)) BRE—FEIZ 1 DF2OREZ A7V 227 v TF, KEARELS 7Y =2
F OBz, (1ist, str, tuple W o i) B TOY =7 Y AHP dict ° 7 7AINA TP Ik
Vo 2RO DIEY —F VAT BB WIE Sequence BEMRFRERE L2 __dter _ () XYV v K
__getitem__ () XV v REFOEEDI FADAL VARV AWEENE T,

FARRIREA 7Y = 7 ME for V=T HARZFOMEL DY —Fr v R (RiFE: ZZTOY—7r Y AL
St Y ZBITIRIR L T2 72 DFI L S B ASNBE Y 75 23R (zip O, map(), ...) THIATE ¥, K
EAREA 7Y = 7 P 2 AABBE iter ) DI LTET L, ATV MTWHT 234 7L —&%
BLET, 204 7L —RE—EDEZ 5| ZETERIERNTY, @EIIREAREL 7Y = 7 25 %
1ZiE, iter) ZMATEDATL—R ATV =27 Ve EATHIET 2XEEH D FH A, for XTIEZ
DIREZ HEIFNZATW, — R RGO ZBZF L TA— T ZE LTV AHA 7L — 2 2 RFEL %
FTo ATL—=R ., =TV DxxL—2 3BRLTIEXN,

iterator (A 7L —R) T—XOWNERFTEA T2 b TTo A TL—XD __next__() XV v K&
DIRURFNH S (F7213 AR BB next ) WCHET) . O DOHDOELZEZ —DTORLET, 7—
2937785, Kb DT Stoplteration FIAtZEH L 3, ZORKT, /7L —&A 7Tz
MIRETED., ZHLIEE __next__ () Z{JEMATD StopIteration TXHLFET, 1 71—
X, FDOATVL—ZA T =27 VEAWERERT __dter__ () XYV v FEFEELRIFNUILZSZVDT,
47U —XIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o 2k LAFIMIERD
KIE%FTS 5K a—KTT, (list D&LIR) avF7F 47V =27 M. HE% iter() BEucAH 7
7 MIHELED for —TWNTHS R, FilREHOA 7L —X2ERLET, ZhzA
TL—XTIIB e F5L, #iEDATL—>a Y THABADRIUA 7L —& A7V 27 b & HiHIC
BRIz, BOaAYTFDEIH->TLELETD,

BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIREREL Z. YV — FRIEFLB D70 DEZ IR TR0 H LT
HEA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FRICH 2. v o —UKED
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V—FrDEFICDo oY -+ F—%IRLET,

Python D% < @Y — it —HAHEZ IO EROW NER 7L — b2 EHL 9, min(), max(),
sorted(), list.sort (), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FHEHNHH T,

F BB ED HEITNL 2B D £3, HlZIE str.lover() XYV v RERKXF/NFEZ XA &
WY — b RATOF B LTS S HRE T, HBW0IE lambda r: (r[0], r[2]) ® &5
7% lambda R 6 F —BEZE2 Z N TEE T, £/, operator EY 2 — /LI attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2t L TV E T, F—BIK
DIED 2 NG DAL Sorting HOW TO S L TL &\,

keyword argument 5| 2SI LTI I W,

lambda (7 &%) EHDA4 > 74 VBT, BRI OHES AL 2IFHiizhs 1 20 X 284 FT,
7 LR EE D M50 lambda [parameters]: expression TJ,

LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 Y7 ZAXANLTIE, O LPHR
KeAT I AN BIRINCHTHESEME (pre-condition) HEZITWE T, FAFP 7 7a—F L 0flRIYT, if
X7z SAMEDON S DO TS,

WA F ALy MEENEREE TR, LBYL 77 —F1k 7 A%7 #fEr 7 RY” @EOHSIREL 5| &
BZTVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] ¥ \5 a— Fid,
HIEDHZ. DAL v ROBERLZRDHINIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTE T,

list (Y AF) Python ODMAABLD =TV TF, VAPEWSHEHATTTR, VY27 VYR PMTERL,
LD FFETE SELH (array) LFEFEDH DT, ERADT7 7 ERF O(1) T,

list comprehension (VU A FNEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDARMZIRS, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 32,055 255 X TOMBE 16 #ELHEE (0x..) LAEXFIN»H225 ) X b
EEBLET, if fildA 7S a > T, if iR VA, range(256) DL TOEENMMHEINE T,

loader TV 2—l%R—FF23547Yx7 b, load_module() LWVIHZRDRY v REERL TWARITN
2D EHA, B—X=E— MBIV finder D HIRSINE T, #HflllE PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method @ < 721} 7=FIFFET T,

mapping (R vy BV 7)) EFREOX—HFERKREZV K- L TWT, Mapping »* MutableMapping @ fHREE Y
TR TIHEINZXY v FEEELTVWEaYT7FA 7Y 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 & T3,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH E325 FIWTT,

meta path finder 25525 % XV v FIZDWTIE importlib.abc.MetaPathFinder #Z&MR LT 72
é L\O
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEllE XAE TSR ZBRLTLIES W,

method (XY v F) 7 7 AKKDOHTERSI NI, 207 7 2ADA Y A2 ZADEEL LTHOHI
T E. XYY FEA VARV RAA T 27 b 2f— 518 L LTRIITMD £F (Z0H—5BULEHE
self LIFINFET), B ¥ XA SN ZXO—T WML TIEZZ W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

True

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETEEOEEZFHAEEX L ET, nonlocal THUOERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, BHEID Python D N—=2 a YTl iREXA NI FRADAD __slots__ « TARAZ VTR,

__getattribute__() . 77 AXY v R, ZLTENAY v FED Python OF L\, ZEEZHERE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package (v =) VT EI 2 - LLHRICY T F =YV BL I L DR S module D Z ¥ TT,
BHNITIE, Ny =2 __path__ Y ZFD Python #7927 T,

reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

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

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

REI1E . FAQ @ FEBIB ARSI B DE NI TI H2? . inspect.Parameter 7 7 A, BAHESE &7
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

positional argument (fIEB51%) =518 2ZWL TLZZ W,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
LENTORERRRMEPBZEZR L 2IZOATOIET,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API ZZIRLTL7ZE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—MINNAE X/ THE D N/za— FTIE#R <. Python OFIC—IR A 7 14 F 212>
7B 2R a—Fh, B2 Python O—&kiV7RA 74 A LT for XefoTA T3 7ALDTN
TOBERIE->TL—FLET, tHoZL DEEICZZOAHARZZ VDT, Python IR TV
NERD D ICBIEDO AT v 2 =252 LOLEEA:

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

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

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

pass

>>> C.__qualname__

(RDOR=I1ZFE <)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D!

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 AANOBRTHDLNZ L. BREM® (fully qualified name) 3T XRTOENRY =% BT
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email .mime.text.__name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (=7 Y R) BEA VT I R KBMBNRERZT 7€ R% __getitem__ () FHAY v N&i@
CTHR—bL, BEEEIRT __len () XYV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem _ (O & __len _ () bH¥FKR—-IL
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE 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 ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See UR . £&. HEDERT.
single dispatch  generic function D—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X

NBEXY v R, ZOFBEOXY Y Fid, XYy REORAIEBRRIZT VX —2a7 2 OBOVWTWVWE
o FHEA Y v FIZOoWTIE %AV Y F& TRIIEATHET,

statement (%) SUEAA — b (A= KD 70y 27) KRARBERTT, L X 2% —7— FHSHARS

N2HD0DEHEHLHNTT, BEIWX if, while. for BHH ET,

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 (7FAMTZ7740) str ATV 27 bRGHAEEZTES file object TT, LIELIE. 7FA LM77

A MFEBIAL MEADTF =X A MY =27 72X, THFAMIY =T« 27 2 ABINAT
WET, 7¥R 774 LORE, sys.stdin, sys.stdout, i0.StringI0 4 Y AR Y AR EE T F
2 ]\“E"— F (,r| or lwl) "G\Bﬁb\f:77/f]l/wc‘\j_o

bytes-like 7T TV b BRAEETERZ I 7 ANVLA T2 7 MZOWTIE, N1 FUT71IL 35
LT,

triple-quoted string (=B 2 + — N XFH) 3 DD LIz 7 +— biEE (V) 27 RA b7 4 — () THE

type

N, BHED (—E) 7+ — P XFINHRTRETE 2 XFINTEVIEDH D TEAD, o0
OEHTEHTS, 12020 2200HK L7+ — B2 RS —FHLICEL ZDTEFETL, 1T
T (\) 2HHLRL CHOEBITICERDZ DB TEZDT, FFaXyi—ya ryX7EEL
IR I RHIC RT3,

(B Python #7927 VORI A T 2 7 v BED LSRR D0ZRDET, HHWE2F TV b
W - TWET, A7 22 bOBUX __class__ BET7 272 AL%D, type(obj) THUGL /-
hHRET,

type alias (A V7 R) RORHIHT, BEZFENFITRALTERL £55

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

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

pass

ZHERDES I VAT TEET:

Color = tuplelint, int, int]

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

pass

HEEEDFIHD D % typing ¥ PEP 484 2SR L TL X\,
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type hint (e > ) B 77 REW. BB T X —=Z2RDEDFF XN 8I245ET % annotation
T3

e » MIWEATIZR K Python TRFRHITIED D TRHAD, #HHVAEENT Y —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYNHTHRD 5,

Jua—NVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITRLEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 ) BB 2 0IE7 7 ZABED annotation .

ZRDH2H0E 7 7 ARMEICHERZ I 722 23, RARDRERTT:

class C:

field: 'annotation'

ER7 77— ayid@EIEBEEY L bbb ES: HlxiE. 2O int DEERERZ L
PHIREINTVWET:

count: int = 0

BT 77— a ORI OWTIE FRG ERAS (annotated assignment statements) BT figa
LTWEY,

Z DREREIC DO W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RARERER) WHAHANICYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—a BRI AT LA ETEIWTWAMO Python 77V r— a YOXRENCTHT 5 Z 2 7L
Python v 7 —Y DA ¥ 2 h—L L EFRITS 2 LATEFT,

venv 2SI L TL Z& W,

virtual machine (RIEE~> V) BRIV 7 by = 7LD ERSNza ¥ a—&, Python Dfifi~ >~
B N ba—=Fay L SBRHALE N RO—F 2FETLET,

Zen of Python (Python ®15D ) Python ZBfELFIH$ 2 L TOEZ L 725, Python O&aHEAI Hi%
Y2 MZLEDDTT, WigE 71> 7 b T 7import this” ¥ 3252 2DV R ETMDE T,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.19 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 3.9.19 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 3.9.19 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 3.9.19 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

3.9.19.

4. PSF is making Python 3.9.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.9.19, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

form and its associated documentation ("the Software").

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

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I 1% L)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 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.

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

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.19 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

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

C.3 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
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permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 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.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDOR=I1ZFE )
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SUCH DAMAGE.

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

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu 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
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and 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
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.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

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

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

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
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or modification of this software and in all copies of the supporting
documentation for such software.

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

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k 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:

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
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* 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
* 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
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* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes 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,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

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
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=I1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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..., 157
ellipsis literal, 25
L
string literal, 14
. (dot)
attribute reference, 97
in numeric literal, 19
! (ezclamation)
in formatted string literal, 16
- (minus)
binary operator, 104
unary operator, 102
(single quote)
string literal, 13
" (double quote)
string literal, 13

wun

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
EEF, 103
%=
augmented assignment, 118
& (ampersand)
EEF, 105
&=
augmented assignment, 118
O (parentheses)
call, 99
class definition, 138
function definitionm, 136
generator expression, 91
in assignment target list, 116
tuple display, 89
* (asterisk)
function definition, 137
import statement, 126
in assignment target list, 116
in expression lists, 111
in function calls, 100
EEF, 103
*k
function definition, 137
in dictionary displays, 91
in function calls, 101
EEF, 102
Hok=
augmented assignment, 118

augmented assignment, 118
+ (plus)
binary operator, 104
unary operator, 102
4=
augmented assignment, 118

5|

, (comma), 89
argument list, 99
expression list, 90, 111, 120, 138
identifier list, 128
import statement, 124
in dictionary displays, 91
in target list, 116
parameter list, 136
slicing, 99
with statement, 134

/ (slash)
function definition, 137
BEF, 103

//
EHEF, 103

//=
augmented assignment, 118

/=
augmented assignment, 118

0b
integer literal, 19

Oo
integer literal, 19

Ox
integer literal, 19

2to3, 157

: (colon)
annotated variable, 119
compound statement, 130132, 134, 136, 138
function annotatioms, 137
in dictionary expressions, 91
in formatted string literal, 16
lambda expression, 110
slicing, 99

; (semicolon), 129

< (less)
BEEF, 105

<<

WEF, 104
augmented assignment, 118
BEF, 105
BEF, 105

augmented assignment, 118
= (equals)
assignment statement, 116
class definition, 47
for help in debugging using string literals, 16
function definition, 136
in function calls, 99

BETF, 105

function annotationms, 137
> (greater)
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BHTF, 105
>=

BEEF, 105
>>

RETF, 104
>>=

augmented assignment, 118
>>> 157
Q (at)

class definition, 139

function definition, 136

EEF, 103
[1 (square brackets)

in assignment target list, 116

list expression, 90

subscription, 98
\ (backslash)

escape sequence, 14
\\

escape sequence, 14
\a

escape sequence, 14
\b

escape sequence, 14
\f

escape sequence, 14
\N

escape sequence, 14
\n

escape sequence, 14
\r

escape sequence, 14
\t

escape sequence, 14
\U

escape sequence, 14
\u

escape sequence, 14
\v

escape sequence, 14
\x

escape sequence, 14
~ (caret)

EEF, 105

augmented assignment, 118
_ (underscore)

in numeric literal, 19
_, identifiers, 12
__, identifiers, 12
__abs__Q) (object DXV F), 58
__add__(Q) (object DAYV v k), 56
__aenter__() (object DAYV v F), 62
__aexit__() (object DXV wR), 62
__aiter__() (object DXV v k), 62
__all__ (optional module attribute), 126
__and__Q) (object DRV F), 56
__anext__(Q) (agen MXAY v K), 96
_anext__() (object DAYV v F), 62

__annotations__ (class attribute), 32
__annotations__ (function attribute), 28
__annotations__ (module attribute), 31

__await__() (object DXV v k), 60
__bases__ (class attribute), 32
__bool__() (object method), 54
__bool__() (object DX k), 41
__bytes__() (object DXV v k), 38
__cached__, 78

__call__(Q) (object method), 101
__call__() (object DX w k), 53
__cause__ (exception attribute), 122
__ceil__() (object DX w k), 58
__class__ (instance attribute), 33

__class__ (method cell), 49
__class__ (module attribute), 42

__class_getitem__() (object DI F AKXV v R), 51
__classcell
__closure__
__code__

__ (class namespace entry), 49
(function attribute), 28
(function attribute), 28

__complex__(Q) (object DR K), 58
__contains__() (object DXV w K), 55

__context

(exzception attribute), 122

__debug__, 120

_defaults__ (function attribute), 28

__del__Q (object DXV v K), 37

_delattr__() (object DAYV v K), 42

__delete__(Q) (object DAYV F), 43

_delitem__() (object DXV v K), 55

_dict__ (class attribute), 32

_dict__ (function attribute), 28

_dict__ (instance attribute), 33
__dict__ (module attribute), 32

dir__ (module attribute), 42
_dir__Q (object DR w K), 42
_divmod__() (object DAY v k), 56
doc__ (class attribute), 32

doc__ (function attribute), 28

__doc__ (method attribute), 30

doc__ (module attribute), 31

__enter__() (object DAYV v ), 58

_eq__Q) (object DAY K), 39

__exit__() (object DXV F), 59

__file

__, 78
_file__ (module attribute), 31

__float__() (object DXV v k), 58

__future

__getitem__() (mapping object method), 36

_floor__() (object DAYV v F), 58
_floordiv__() (object DXV v ), 56
_format__() (object DAY v ), 38
func__ (method attribute), 30
__, 163

future statement, 126
_ge__Q) (object DAY K), 39
_get__Q (object DR w k), 43
_getattr__ (module attribute), 42
_getattr__() (object DAYV W), 41
_getattribute__() (object DXV W ), 41

_getitem__() (object DXV F), 54
_globals__ (function attribute), 28
_gt__Q (object DAY F), 39
_hash__(Q) (object DAYV v F), 39

__iadd__Q) (object DXV K), 57

_iand__(Q) (object DAYV w K), 57

__ifloordiv__() (object DXV v ), 57
__ilshift__() (object DRV v k), 57
__imatmul__Q) (object DXV K), 57
__imod__(Q) (object DRV v k), 57
__imul__(Q) (object DX v K), 57
__index__Q) (object DAYV v ), 58
__init__(Q) (object DXV v k), 37

__init_subclass__() (object DT FAXY W K), 46

__instancecheck__() (class DX v ), 50

_int__(Q) (object DAY W K), 58

__invert__Q) (object DAYV v K), 58

_ior__(Q) (object DAYV W K), 57
ipow__() (object DXV w F), 57

__irshift__() (object DXV v k), 57
__isub__Q) (object DAYV v F), 57
__iter__(Q) (object DXV k), 55
__itruediv__Q) (object DXV v k), 57
__ixor__(Q) (object DAYV K), 57

_kwdefaults__ (function attribute), 28
_le__QO (object DXV v F), 39
len__() (mapping object method), 41
_len__Q) (object DR F), 53

__length_hint__() (object DXV v ), 54
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__loader__, 77
__1lshift__(Q) (object DXV v F), 56
__1t__QO (object DR K), 39
_main__
EYa-), 66, 143

__matmul__(Q) (object DAYV v R), 56
__missing__() (object DAYV v F), 55
__mod__Q) (object DXV v k), 56
__module__ (class attribute), 32
__module__ (function attribute), 28
__module__ (method attribute), 30
__mul__(Q) (object DXV F), 56
__name__, 77
__name__ (class attribute), 32
__name__ (function attribute), 28
_name__ (method attribute), 30
__name__ (module attribute), 31
__ne__Q (object DR k), 39
__neg__(Q) (object DAY v K), 58
__new__Q) (object DXV F), 36
__next__() (generator XY v K), 94
__or__Q) (object DAYV v F), 56
__package__, 78
__path__, 78
__pos__Q) (object DX K), 58
__pow__(Q) (object DAYV v F), 56
__prepare__ (metaclass method), 48
__radd__(Q) (object DAYV F), 56
__rand__() (object DXV w K), 56
__rdivmod__Q) (object DX v K), 56
__repr__() (object DX w k), 38
__reversed__() (object DXV v ), 55
__rfloordiv__(Q) (object DXV v F), 56
__rlshift__() (object DXV Y ), 56
__rmatmul__() (object DAYV v F), 56
__rmod__() (object DAY v K), 56
__rmul__() (object DX w k), 56
__ror__() (object DAYV w k), 56
__round__() (object DXV v ), 58
__rpow__Q) (object DAY w K), 56
__rrshift__() (object DXV ), 56
__rshift__() (object DXV v F), 56
__rsub__() (object DX k), 56
__rtruediv__() (object DXV v ), 56
__rxor__() (object DXV w k), 56
__self__ (method attribute), 30
__set__(Q) (object DAYV v F), 43
__set_name__() (object DXy F), 43
__setattr__() (object DXV v F), 42
__setitem__() (object DAYV v F), 54
__slots__, 171
__spec__, 78
__str__Q) (object DAY v K), 38
__sub__Q) (object DAYV v F), 56
__subclasscheck__() (class DXV v k), 50
__traceback__ (exception attribute), 122
__truediv__() (object DXV v ), 56
__trunc__(Q) (object DXV w ), 58
__xor__Q) (object DRV F), 56
{} (curly brackets)

dictionary expression, 91

in formatted string literal, 16

set expression, 90
| (vertical bar)

EEF, 105

|=
augmented assignment, 118
~ (tilde)
EHEF, 103
i 7
asynchronous-generator, 96
Boolean, 25
built-in function, 31, 101

built-in method, 31, 101

callable, 28, 99

class, 32, 101, 138

class instance, 32, 101

complex, 26

dictionary, 28, 32, 40, 91, 98, 117

Ellipsis, 25

floating point, 26

frame, 34

frozenset, 27

function, 28, 31, 101, 136

generator, 33, 91, 93

immutable, 26

immutable sequence, 26

instance, 32, 101

integer, 25

list, 27, 90, 9799, 117

mapping, 28, 33, 98, 117

method, 29, 31, 101

module, 31, 97

mutable, 27, 116, 117

mutable sequence, 27

None, 24, 116

NotImplemented, 25

numeric, 25, 33

sequence, 26, 33, 98, 99, 109, 117, 131

set, 27, 90

set type, 27

slice, 54

string, 98, 99

traceback, 34, 122, 133

tuple, 27, 98, 99, 111

user-defined function, 28, 101, 136

user-defined method, 29
F—U—F

as, 124, 132, 134

async, 139

await, 101, 139

elif, 130

else, 124, 130133

except, 132

finally, 121, 124, 132, 133

from, 92, 124

in, 131
yield, 92

T a-lL
__main__, 66, 143
array, 27
builtins, 143
dbm. gnu, 28
dbm.ndbm, 28
io, 33
sys, 133, 143

kS
AssertionError, 120
AttributeError, 97
GeneratorExit, 94, 97
ImportError, 124
NameError, 88
StopAsyncIteration, 96
StopIteration, 94, 122
TypeError, 103
ValueError, 104
ZeroDivisionError, 103
RIREH
PYTHONHASHSEED, 41
#HIAHEIEK
abs, H8
bytes, 38
chr, 26
compile, 128
complex, 58
divmod, 56
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eval, 128, 144
exec, 128
float, 58
hash, 40

id, 23

int, 58

len, 2628, 54
open, 33
ord, 26

pow, 56, 57
print, 38
range, 131
repr, 116
round, 58
slice, 35
type, 23, 47

A

abs
# A2 AR, 58
abstract base class, 157
aclose() (agen XYV K), 97
addition, 104
and
bitwise, 105
BEF, 109
annotated
assignment, 119
annotation, 157
annotations
function, 137
anonymous
function, 110
argument, 157
call semantics, 99
function, 28
function definitionm, 136
arithmetic
conversion, 87
operation, binary, 103
operation, unary, 102
array
EDa-, 27
as
except clause, 132
import statement, 125
F—0U—F, 124, 132, 134
with statement, 134
ASCII, 4, 13
asend() (agen DAY v R), 96
assert
X, 120
AssertionError
B9, 120
assertions
debugging, 120
assignment
annotated, 119
attribute, 116, 117
augmented, 118
class attribute, 32
class instance attribute, 32
slicing, 118
statement, 27, 116
subscription, 117
target list, 116
async
F—7—F, 139
async def
3, 139
async for
in comprehensions, 89

X, 140
async with
3, 140
asynchronous context manager, 158
asynchronous generator, 158
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 158
asynchronous iterable, 158
asynchronous iterator, 159
asynchronous-generator
FITTxIk, 96
athrow() (agen XYV v ), 96
atom, 87
attribute, 24, 159
assignment, 116, 117
assignment, class, 32
assignment, class instance, 32
class, 32
class instance, 32
deletion, 121
generic special, 24
reference, 97
special, 24
AttributeError
B, 97
augmented
assignment, 118
await
in comprehensions, 90
*—7—F, 101, 139
awaitable, 159

B
b
bytes literal, 14
b"
bytes literal, 14
backslash character, 8
BDFL, 159
binary
arithmetic operation, 103
bitwise operation, 105
binary file, 159
binary literal, 19
binding
global name, 128
name, 65, 116, 124, 125, 136, 138
bitwise
and, 105
operation, binary, 105
operation, unary, 102
or, 105
xor, 105
blank line, 9
block, 65
code, 65
BNF, 4, 87
Boolean
operation, 109
FISxUR, 25
break
X, 124, 130, 131, 133
built-in
method, 31
built-in function
call, 101
T2z Uk, 31, 101
built-in method
call, 101
FIoxok, 31,101
builtins
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EVa-), 143

byte, 27
bytearray, 27
bytecode, 33, 159
bytes, 27

HAHIAAHEE, 38

bytes literal, 13
bytes-like object, 159

c, 14

language, 24, 26, 31, 105

call, 99

built-in function, 101
built-in method, 101
class instance, 101

class object, 32, 101
function, 28, 101

instance, 53, 101

method, 101

procedure, 116
user-defined function, 101

callable

TS Uk, 28,99

callback, 159
C-contiguous, 160
chaining

comparisons, 105
exception, 122

character, 26, 98

HAHIAAHEEE, 26

class, 159

attribute, 32

attribute assignment, 32
body, 49

constructor, 37
definition, 121, 138
instance, 32

name, 138

Ik, 32,101, 138
X, 138

class instance

attribute, 32

attribute assignment, 32
call, 101

F7TxUk, 32,101

class object

call, 32, 101

class variable, 159

clause, 129

clear() (frame DAY v F), 34

close() (coroutine DXV v ), 61
close() (generator DXy ), 94
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, 65

code object, 33
coercion, 160
comma, 89
trailing, 111
command line, 143
comment, 8
comparison, 105
comparisons, 39
chaining, 105
compile
HBAHAHBEL, 128
complex
number, 26
FISxUk, 26
HAHIAHEE, 58
complex literal, 19
complex number, 160
compound
statement, 129
comprehensions, 89
dictionary, 91
list, 90
set, 90
Conditional
expression, 109
conditional
expression, 110
constant, 13
constructor
class, 37
container, 24, 32
context manager, 58, 160
context variable, 160
contiguous, 160
continue
X, 124, 130, 131, 133
conversion
arithmetic, 87
string, 38, 116
coroutine, 60, 93, 160
function, 30
coroutine function, 160
CPython, 160

D
dangling

else, 130
data, 23

type, 24

type, immutable, 88
datum, 91
dbm.gnu

E2a-I, 28
dbm.ndbm

EZa-I, 28
debugging

assertions, 120
decimal literal, 19
decorator, 160
DEDENT token, 10, 130
def

X, 136
default

parameter value, 136
definition

class, 121, 138

function, 121, 136
del

X, 37, 121
deletion

attribute, 121

target, 121
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target list, 121
delimiters, 21
descriptor, 161
destructor, 37, 117
dictionary, 161

comprehensions, 91

display, 91

I Uk, 28, 32, 40, 91, 98, 117
dictionary comprehension, 161
dictionary view, 161
display

dictionary, 91

list, 90

set, 90
division, 103
divmod

HAHIAFHEE, 56
docstring, 138, 161
documentation string, 34
duck-typing, 161

E

e
in numeric literal, 19
EAFP, 161
elif
F—7—F, 130
Ellipsis
FITxIH, 25
else
conditional expression, 110
dangling, 130
F—7J—F, 124, 130133
empty

list, 90

tuple, 27, 89
encoding declarations (source file), 8
environment, 66
error handling, 68

errors, 68
escape sequence, 14
eval

HAHIAHBEE, 128, 144
evaluation

order, 111
exc_info (in module sys), 34
except

F—U—F, 132

exception, 68, 122
chaining, 122
handler, 34
raising, 122

exception handler, 68

exclusive
or, 105

exec
HAHIAFHEE, 128

execution
frame, 65, 138
restricted, 67
stack, 34

execution model, 65

expression, 87, 162
Conditional, 109
conditional, 110
generator, 91
lambda, 110, 137

extension module, 162

F
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 162
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
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, 25
file object, 162
file-like object, 162
finalizer, 37

finally

F—7J—F, 121, 124, 132, 133
find_spec

finder, 73

finder, 72, 162
find_spec, 73
float
HBAHBEE, 58
floating point
number, 26
FISxU kK, 26
floating point literal, 19
floor division, 162
for
in comprehensions, 89
X, 124, 131
form
lambda, 110
format () (built-in function)
__str__Q) (object method), 38
formatted string literal, 16
Fortran contiguous, 160
frame
execution, 65, 138
FISx UK, 34
free
variable, 65
from
import statement, 65, 125
*—7—F, 92,124
yield from expression, 93
frozenset
FISTUR, 27
fstring, 16
f-string, 16
function, 162
annotations, 137
anonymous, 110
argument, 28
call, 28, 101
call, user-defined, 101
definition, 121, 136
generator, 92, 122
name, 136
user-defined, 28

list, 111, 115 Iz Uk, 28, 31, 101, 136
statement, 115 function annotation, 162
yield, 92 future
extension statement, 126
module, 24
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G

garbage collection, 23, 163
generator, 163
expression, 91
function, 30, 92, 122
iterator, 30, 122
72Uk, 33,91, 93
generator expression, 163
generator iterator, 163
GeneratorExit
Bist, 94, 97
generic
special attribute, 24
generic function, 163
generic type, 163
GIL, 163
global
name binding, 128
namespace, 28
X, 121, 128
global interpreter lock, 163
grammar, 4
grouping, 9

r{

handle an exception, 68
handler

exception, 34
hash

fHAHAHREE, 40
hash character, 8
hash-based pyc, 164
hashable, 91, 164
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 73

meta, 73

path, 73

I
id
#HAHIAHBEE, 23
identifier, 11, 88
identity
test, 109
identity of an object, 23
IDLE, 164
if
conditional expression, 110
in comprehensions, 89
3, 130
imaginary literal, 19
immutable, 164
data type, 88
object, 88, 91
FITxIH, 26
immutable object, 23
immutable sequence
FTSxIk, 26
immutable types
subclassing, 36
import
hooks, 73
X, 31, 124
import hooks, 73
import machinery, 69
import path, 164
importer, 164
ImportError

B, 124
importing, 164
in

F—J—F, 131

EBEF, 109
inclusive

or, 105

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice XY w k), 35
inheritance, 138
input, 144
instance

call, 53, 101

class, 32

FTTxUk, 32,101
int

fHAHAHBIRK, 58
integer, 26

representation, 26

ATk, 25
integer literal, 19
interactive, 164
interactive mode, 143
internal type, 33
interpolated string literal, 16
interpreted, 165
interpreter, 143
interpreter shutdown, 165
inversion, 103
invocation, 28

io

®2 a-J, 33
is

EETF, 109
is not

EETF, 109
item

sequence, 98

string, 98

item selection, 26

iterable, 165
unpacking, 111

iterator, 165

J

in numeric literal, 20
Java

language, 26

K

key, 91

key function, 165
key/datum pair, 91
keyword, 12

keyword argument, 166

L

lambda, 166
expression, 110, 137
form, 110
language
C, 24, 26, 31, 105
Java, 26
last_traceback (in module sys), 34
LBYL, 166
leading whitespace, 9
len

HAFHAHEE, 2628, 54
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lexical analysis, 7
lexical definitionms, 4
line continuation, 8
line joining, 7, 8
line structure, 7
list, 166
assignment, target, 116
comprehensions, 90
deletion target, 121
display, 90
empty, 90
expression, 111, 115
target, 116, 131
72Uk, 27,90, 9799, 117
list comprehension, 166
literal, 13, 88
loader, 72, 166
logical line, 7
loop
over mutable sequence, 131
statement, 124, 130, 131
loop control
target, 124

M

magic
method, 166
magic method, 166
makefile() (socket method), 33
mangling
name, 88
mapping, 166
72Uk, 28, 33,98, 117
matrix multiplication, 103
membership
test, 109
meta
hooks, 73
meta hooks, 73
meta path finder, 166
metaclass, 47, 167
metaclass hint, 48
method, 167
built-in, 31
call, 101
magic, 166
special, 172
user—-defined, 29
72Uk, 29, 31, 101
method resolution order, 167
minus, 102
module, 167
extension, 24
importing, 124
namespace, 31
72Uk, 31,97
module spec, 72, 167
modulo, 103
MRO, 167
multiplication, 103
mutable, 167
FITTx Uk, 27, 116, 117
mutable object, 23
mutable sequence
loop over, 131

FITSxU b, 27

N

name, 11, 65, 88
binding, 65, 116, 124, 125, 136, 138
binding, global, 128
class, 138

function, 136
mangling, 88
rebinding, 116
unbinding, 121
named tuple, 167

NameError

BIst, 88
NameError (built-in exception), 66
names

private, 88
namespace, 65, 168

global, 28

module, 31

package, 71

namespace package, 168
negation, 102
nested scope, 168
new-style class, 168
NEWLINE token, 7, 130
None

FISxUh, 24, 116
nonlocal

X, 128
not

BEF, 109
not in

BEF, 109
notation, 4
NotImplemented

FISxUR, 25
null

operation, 120
number, 19

complex, 26
floating point, 26
numeric

FISx Uk, 25,33

numeric literal, 19

O

object, 23, 168
code, 33
immutable, 88, 91
object.__slots__ (##HAAHZEH), 45
octal literal, 19
open
A AHBIR, 33
operation
binary arithmetic, 103
binary bitwise, 105
Boolean, 109
null, 120
power, 102
shifting, 104
unary arithmetic, 102
unary bitwise, 102
operator
- (minus), 102, 104
+ (plus), 102, 104
overloading, 36
precedence, 112
ternary, 110
operators, 20
or
bitwise, 105
exclusive, 105
inclusive, 105
EETF, 109
ord
A AHBIRK, 26
order
evaluation, 111
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output, 116
standard, 116

overloading
operator, 36

P

package, 70, 168
namespace, 71
portion, 71
regular, 70

parameter, 168
call semantics, 100
function definition, 135
value, default, 136

parenthesized form, 89

parser, 7

pass
X, 120

path
hooks, 73

path based finder, 80, 169

path entry, 169

path entry finder, 169

path entry hook, 169

path hooks, 73

path-like object, 169

PEP, 169

physical line, 7, 8, 14

plus, 102

popen() (in module os), 33

portion, 170
package, 71

positional argument (fiLi&5|%), 170

pow
MK, 56, 57

power
operation, 102

precedence
operator, 112

primary, 97

print
#HHiAHBEE, 38

print () (built-in function)
__str__Q) (object method), 38

private
names, 88

procedure
call, 116

program, 143

provisional API, 170

provisional package, 170

Python 3000, 170

Python Enhancement Proposals
PEP 1, 170
PEP 8, 106
PEP 236, 127
PEP 238, 162
PEP 252, 43
PEP 255, 93
PEP 278, 173
PEP 302, 69, 85, 162, 166
PEP 308, 110
PEP 318, 139
PEP 328, 85
PEP 338, 85
PEP 342, 93
PEP 343, 59, 135, 160
PEP 362, 158, 169
PEP 366, 78, 85
PEP 380, 93
PEP 395, 85
PEP 411, 170

PEP 414, 14

PEP 420, 69, 71, 79, 85, 162, 168, 170

PEP 443, 163

PEP 448, 91, 101, 111

PEP 451, 86, 162

PEP 483, 163

PEP 484, 51, 120, 138, 157, 163, 172, 173

PEP 492, 61, 93, 141, 158160

PEP 498, 19, 162

PEP 519, 169

PEP 525, 93, 158

PEP 526, 119, 138, 157, 173

PEP 530, 90

PEP 560, 48, 53

PEP 562, 43

PEP 563, 127, 138

PEP 570, 137

PEP 572, 91, 110

PEP 585, 163

PEP 614, 136, 139

PEP 3104, 128

PEP 3107, 138

PEP 3115, 49, 139

PEP 3116, 173

PEP 3119, 50

PEP 3120, 7

PEP 3129, 139

PEP 3131, 11

PEP 3132, 118

PEP 3135, 50

PEP 3147, 79

PEP 3155, 170
PYTHONHASHSEED, 41
Pythonic, 170
PYTHONPATH, 81

Q

qualified name, 170

R

r'

raw string literal, 14

raw string literal, 14
raise

X, 122
raise an exception, 68
raising

exception, 122
range

HEAAAHBEL, 131
raw string, 14
rebinding

name, 116
reference

attribute, 97
reference count, 171
reference counting, 23
regular

package, 70
regular package, 171
relative

import, 126
repr

fEAHAHBIRK, 116
repr () (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 67
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return
X, 121, 133
round

#HHAHBEE, 58

S
scope, 65, 66
send() (coroutine DRV v F), 61
send() (generator DXV v K), 94
sequence, 171

item, 98

AT Uk, 26, 33,98, 99, 109, 117, 131
set

comprehensions, 90

display, 90

FITSxU K, 27,90
set comprehension, 171

set type
FICxU b, 27
shifting
operation, 104
simple

statement, 115
single dispatch, 171
singleton
tuple, 27
slice, 99, 171
ATTxoh, 54
HAHIAHEE, 35
slicing, 26, 27, 99
assignment, 118
source character set, 8
space, 9
special
attribute, 24
attribute, generic, 24
method, 172
special method, 172
stack
execution, 34
trace, 34
standard
output, 116
Standard C, 14
standard input, 143
start (slice object attribute), 35, 99
statement, 172
assignment, 27, 116
assignment, annotated, 119
assignment, augmented, 118
compound, 129
expression, 115
future, 126
loop, 124, 130, 131
simple, 115
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 99
stop (slice object attribute), 35, 99
StopAsyncIteration
Bist, 96
StopIteration
BISY, 94, 122
string
__format__() (object method), 38
__str__(Q) (object method), 38
conversion, 38, 116
formatted literal, 16
immutable sequences, 26

interpolated literal, 16

item, 98

FITTTU K, 98, 99
string literal, 13
subclassing

immutable types, 36
subscription, 2628, 98

assignment, 117
subtraction, 104

suite, 129
syntax, 4
sys

EYa-Jl, 133, 143
sys.exc_info, 34
sys.last_traceback, 34
sys.meta_path, 73
sys.modules, 72
sys.path, 81
sys.path_hooks, 81
sys.path_importer_cache, 81
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 68

T

tab, 9

target, 116
deletion, 121
list, 116, 131

list assignment, 116

list, deletion, 121

loop control, 124
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 68
ternary

operator, 110
test

identity, 109

membership, 109
text encoding, 172
text file, 172
throw() (coroutine MXY w F), 61
throw() (generator MXY v k), 94
token, 7
trace

stack, 34
traceback

FITSx Uk, 34,122,133
trailing

comma, 111
triple-quoted string, 172
triple-quoted string, 14
True, 25
try

3, 35, 132
tuple

empty, 27, 89

singleton, 27

F7Tx Uk, 27,98, 99, 111
type, 24, 172

data, 24

hierarchy, 24

immutable data, 88

HAAHEE, 23, 47
type alias, 172
type hint, 173
type of an object, 23
TypeError

208

3l



The Python Language Reference, 'J1)—2X 3.9.19

FIg, 103
types, internal, 33

ul
string literal, 13

string literal, 13
unary

arithmetic operation, 102

bitwise operation, 102
unbinding

name, 121
UnboundLocalError, 66
Unicode, 26
Unicode Consortium, 14
universal newlines, 173
UNIX, 143
unpacking

dictionary, 91

in function calls, 100

iterable, 111
unreachable object, 23
unrecognized escape sequence, 15
user-defined

function, 28

function call, 101

method, 29
user-defined function

Ik, 28,101, 136
user-defined method

ATV, 29

\Y

value
default parameter, 136
value of an object, 23
ValueError
FIS, 104
values
writing, 116
variable
free, 65
variable annotation, 173
virtual environment, 173
virtual machine, 173
W
X
assert, 120
async def, 139
async for, 140
async with, 140
break, 124, 130, 131, 133
class, 138
continue, 124, 130, 131, 133
def, 136
del, 37, 121
for, 124, 131
global, 121, 128
if, 130
import, 31, 124
nonlocal, 128
pass, 120
raise, 122
return, 121, 133
try, 35, 132
while, 124, 130
with, 58, 134
yield, 122
while

X, 124, 130

Windows, 143
with

X, 58, 134

BETF

% (percent), 103
& (ampersand), 105
* (asterisk), 103

. 102

/ (slash), 103
//, 103

< (less), 105
<<, 104

<=, 105

1=, 105

==, 105

> (greater), 105
>= 105

>> 104

@ (at), 103

~ (caret), 105

| (vertical bar), 105
~ (tilde), 103

and, 109

in, 109

is, 109

is not, 109

not, 109

not in, 109

or, 109

writing

X

Xor

Y

values, 116

bitwise, 105

yield

Z

examples, 94
expression, 92
F—-T—F, 92
X, 122

Zen of Python, 173
ZeroDivisionError

B4, 103
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