The Python Language Reference
J1)y—2 3.10.13

Guido van Rossum
and the Python development team

11 A 14, 2023






B1E
1.1
1.2

B8
2.1
2.2
2.3
2.4
2.5
2.6

B3F
3.1
3.2
3.3
3.4

B4E

=]

IFC®IC
AD Python MFEZE . . . . . . .
ARe=a 7 MBI DRRIIE . . o

FEEN
FIMEIE . .

T—R2ETI

IV b E, BEOT L
BEERIDFERE . . . . e
FRERX Y w R .
TIL—F 7 e e e e

RTETI

TRZIADME ..
HAETO R (naming and binding) . . .. ... Lo
BUAE

TYVR—bRT L
importlib . . . . . e e

PN T T e

PRAR=R T 7 AV = Lo
BHED A Y AR— bV RATARBEEMRZD ...
Package Relative Imports . . . . . . . . . . e

main  WXTARBIREE . .. e

R



B6E

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

BTE

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13

B8E

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

T (expression)

BARZSHL (arithmetic conversion) . . . . . . o oL
7 M Ay FRTFIESR (atom) ...
TTARY
Await N . .
NERMHA (power operator) . .. ...
HIHBMTEE 2 €y P EAEE (unary arithmetic and bitwise operation) . . . . ... ...
ZIHBEMEE (binary arithmetic operation) . . . . . .. .. oL Lo L
27 MEE (shifting operation) . . . . ...
Yy MHAEE O ZIEEE (binary bitwise operation) . . . ... ..o
P

M3 (Conditional EXpressions) . . . . v v v v v i
LK (lambda) . .. ..
KDV AN e
FHENERE . .
HETOBEIEN . . . . .

BifliSZ (simple statement)

A (expression statement) . . . . . . ...
AL (assignment statement) . . . . . . ...
ASSETT v v ot i e e e e e e e

Field 3T . o o
Taise S . .
break S . ..o

continue S . .o .

global L. . . . e

N0N10Cal 3L . ..o e e e

BB X (compound statement)
LE 30

match 3 . . .

D IRTERE o o e s,

89

89

89

99
104
104
104
105
106
107
107
111
112
112
113
113
114
114

117
117
118
122
122
123
123
124
124
126
126
126
130
130




FBIE bFyTLRNILER
9.1 SER Python ZHZ T A ...
9.2 T ANATT « o
9.3 MREMIATT . o
9.4 R ATT . o
F10E FTREIEMLE
18 A &= HE
T BE CORFFa XY MIDO2VT
B.1 Python F¥a XYM EHEE . .. . . .
g CE BRS1E2X
C.1 Python DFERE . . . . . e
C.2  Terms and conditions for accessing or otherwise using Python . . . ... ... ... ...

C.3 Licenses and Acknowledgements for Incorporated Software
{38% D & Copyright
5|

]

157
157
158
158
158

159

173

193
193

195
195
196
200

215

217

217







The Python Language Reference, 'J1)—2X 3.10.13

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



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
https://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)—X 3.10.13

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),

IYaA—FT 4 VIPEFSINIGA, FOLYa—T 4 ¥ 74 Python IT&» TEEMTERIFIUIR D 8
A (standard-encodings ZZM L T 22 W), EEdhkzra—7 4 7 PIZEFEINV T I, 2
XV b, AT RED, ETOFAMIIEDbNE T,

2.1.5 BARBVRITHERS

TOFRBZEA LOYIRIT RGBT LTORITE7DIE. Ny 7 RT v aF (\) 2o T T &
SICLET: WEITHATFINY 7 IARa Xy PHOXTTRWAY 725 v aTiboTWaIHE, ki
TRTLORTT—20MBEITEMK L. N 72579 aBRUNY I RA5 v aDBAICHIITRLTE
HIERL £ 3, il 21

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

return 1

NYTRA5yYaTEDBITICIZaX P EANS I LIETEERA, T/ XNv 725y vaZffioTax
VIR T A LETEEBA, NI RAT v alXFHITIARIHLGEERE, Nv I RATy
TaDBA =TV EMHT I I LRI TEERA (THhbb, WHEITNOXTFHN 773 ADND =2 %

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 3.10.13

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,

Wl F & L THERZ T RTO Unicode 4.1 DX F 252 L 722%E HTML 7 7 4 V23 https:/ /www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt {2H H %3,

2.3.1 ¥—7—F (keyword)

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

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

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

232 VI bF—U—F

N— a3 » 3.10 TEH.

FEDaAYTXFAMOILTREI RSN F2HD T, Zhold VIF—J—F L THILAT
%9, #AlF match, case, _ 1, N =V FUIXICHBRTEZIaCTIFAIDOILTHF -7 — N LTH
RXIZH>TEHEFITH, ZOF—V—FIZRIZDPRLBZOVDPDEWVIIHE RN L NV THTL 23 DT, BA
fEMT ORFRTIZH E R A

match, case, . MBI TFHE L THE->TWERFOI—FRH-T, STHEEMEER->TVWTSH, Y7 b
F—U—ReLTARAR—V v F U I THRET,

12 % 2 B FaENR



https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt

The Python Language Reference, 'J1)—2X 3.10.13

2.3.3 FHIEHDHAIFHE (reserved classes of identifiers)

HHFED (F—v—FERL) WAFICE. FRERERSD D £3, 200 0#FFREIE, ZESPREBICH S
FUR—RATLEDARE — U TXRBXNE T

__*

Not imported by from module import *.
In a case pattern within a match statement, _ is a soft keyword that denotes a wildcard.

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

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

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

ER: An0 _ k. LI UIEEREME (internationalization) ¥ HICHWSNET; ZDEFICOWT DR
LWEHIZ, gettext B L T ZX W,

It is also commonly used for unused variables.

VAT LATEFEEI N (system-defined) HHITT, IFRKITIE dunder” R4 HTE FHENF T FRIE:
double underscores D), ZHSDHRFIA Y R—T VR (BHES 4 757V 2ED) BEELTERS
NTVET, BUTOS A7 A TOHEN FHHAY v P RETHEEICETF SN THE S, Python @
FERON=Y a VTR EIDZLDAMMBERINL ZLICBRDET, TOFFa XY PTHEEIATH
LZHBEIIED RV, HE5DB __x__ DHHENE, Wk TFAMIBIAHATD, BEEIE
ErlERITIendb ET,

75 RATF 4=} (class-private) BREHTTT, TOATIVIET 24H1E. 77 RAERDI YT
FA M ETHOONGE, EEZSALIESZ FAD " FI74 RXR=Mg” BERTHATEZEIEZ 5
DRI T-DICEETBEINE T, BAF (identifier. FTZIFRT (name)) BBRL T IEX W,

24 UT3ZI

Y7L (literal) £1E, W OhOHIAABHOEREELLEDDOTT,

24.1 XFHEXUNAT FFIUTSIL

XTI T INEUAT OTFHER TR SN X T

stringliteral n= [stringprefiz] (shortstring | longstring)
stringprefix = llrll | Ilull | IIRll I IIUII | llfll | IlFlI
| Ilfrll l llFrll | Illel I lIFRIl | Ilrfll I llrFll | "Rfll | IIRF"
shortstring n= "'" shortstringitemx "'" | '"' shortstringitemx '"!
24. UTF3IIIL 13
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longstring n= mrrrn longstringitemx M'''M | MUY Jongstringitemx """
shortstringitem := shortstringchar | stringescapeseq

longstringitem n= longstringchar | stringescapeseq

shortstringchar ::= <any source character except "\" or newline or the quote>
longstringchar n= <any source character except "\">

stringescapeseq := "\" <any source character>

bytesliteral n= bytesprefiz(shortbytes | longbytes)

bytesprefix n= "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes n= "'" shortbytesitem*x "'" | '"' shortbytesitemx '"'
longbytes n= "t longbytesitemx MU' | MM longbytesitemx '""M!
shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

FROERBAITRENTORWSGEN GRS —2H D £3, VT 71D stringprefiz X bytesprefiz
ERD DE T OMICZERZ ANTIRZRSRNI TS, Y—RAa— FX¥t vy b (source character set) (&
Irya—F 4 YJESTERSINET, 2ra—F4 Y JEEHZFNUL UTF-8 T3, fi T>I1—FEF
(encoding declaration) ZZHR LT I E 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 P T I MZE, FIZ ' R B BEEFAL 9., 62K o T, str BUTIER < bytes DA R
RYADBERENE T, N4 MV T 7 UE ASCIL XFDAZFL I e TEET, 128 LLEOKEEZ RO
A FMEZRF =T L TRSINRITUIRD T8 A,

XTIV T INENA MY T IADMGE, EETT 'r! £ 'R BTV T 4 v 7 RO IR T
XFET; FD XS BLFINX raw strings EMHIN, Ny F AT ak VT IALFE LTHRVET, 20
FEHR. XFHNY T Tl raw XFFIHO \U' & '\u' DTRF —FIERHIRVWE N ER A, Python 2.x
® raw unicode Y 7 Z LA Python 3.x L3RR ZIREFNE T 5720, 'ur' I R—-FShEHA

N—a v 3.3 TEN: raw XA "IV T ZLD 'rb' TL 74 v AN 'br' ORIFBIEL LTEMENE
L7,

N— a ¥ 3.3 TiEH: Python 2.x & 3.x MMED A — FR=ADX ¥ 7F Y A HHLT 27012, LA
¥ — unicode V7 7V (u'value') DY R— M BHPBEASNE L7, #Fillld PEP 414 22 L T2
gb\o
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£YOEE P OBEEES MW FRNY T IME T a—< v MEAXFFNY T 7V ( formatted string
literal ) T, FEICOVWTIE 74— FEAXFIIVTIIL 22U TSV, FHEEFO '£' 13 'r
CHABDESLNET. 'b' R 'u' LHAEGDEL LI TEEEA, D2ED 74 —7 v MEAD raw X
FHN T IZMIAITED, 74 —< v MEADAA MY T F VAR TT,

ZEZA-FVTFIARE SEHOIRS T INBRWI A — PFETY T I L T LEDRVWAE
D, ZRT—=TENTVRVEITR /A —F2HLS LD TEFT (THIZ. ZRAHIFZD T T FHIHITHK
DEF)e (ZTTWVS 7" 74— Lid, XFHOHEAZHIAT 2 L 2o XFERL, ' 2 " DVWIh

HTF, )

'r' 20X 'R BEXFEROPBROIED XFHNEZEAL ) T IAROIRA T =T — v AFNE

#C bR TVWBDEREDEANC L7225 TR E T, BUTIZ Python T

= AR LET:

WikEN B LR —7

IRT—=To—5>R | Bk AR

\<newline> Ny JRZy¥a b BATLFREHAEINET | (1)

\\ Ny ZZXF7v¥a (\)

\! —HE5IHRF (")

\" —HELHFF (")

\a ASCII SR~V (BEL)

\b ASCII Ny 7 ZR—Z (BS)

\f ASCIL 7+ — 47 4 — F (FF)

\n ASCII {72 D (LF)

\r ASCII % (CR)

\t ASCII k¥4 7 (TAB)

\v ASCIL FEf % 7 (VT)

\ooo 8 HERUE o000 ZFFOXF (2,4)

\xhh 16 HERUE hh ZHFOF ;

XTI TOHBMINDE LRy =T =7 Y RFLUTOBHTT:

IRT=To—=r>R | BB PE
\N{name} Unicode 7— X X—ZHT name &I ZHETOXE | (5)
\uxxxx 16-bit O+ /N zoze & HFOXF (6)
\UxXXXXXXX 32-bit OTINEME srrrrrzes ZFFOXF (7)

HER:

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

>>> 'This string will not include \

. backslashes or newline characters.'

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

24. UF3L

15



The Python Language Reference, 'J1)—X 3.10.13

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

concatenation.
(2) % C AU, KT 3HD S ERFTZHLET,
(3) HHE C XiXE W, HxH Y 2D 16 ERL»ZEIhERA,

(4) A P FIAHRTIE, TREBLIOEZR T - T35 2 5NTMED N P ERLET, XTIV
T INUHTIE, TR — 7 XFIEE 2 51 E%FD Unicode XFEFRLE T,

(5) "= 3 ¥ 3.3 TEHE: name aliases™ 1T T 2V K— FHEMINE L,
(6) B x5 4 Mo 16 EHLIZHIAFEA,

(7) HHWEL=T— FXFRID IS LTIy a— RT3 2 eHNTEET, EHIC 8 TFD 16 T
BRRETT,

BHED C LITEWV, BMEINB2 oI AT =T = Y REITNRT, ZOFFXFHHICED £T, Tk
bbb, Ny IRASYyDabBERPICEDET, (ZOFMIT Ny FOBRIMERNTY: Z A5 =72 =07 VAN
BMANEINTS, ZOHIFERPKBL TOEO08 00 DT B ET, ) XFEFHFTOATMEIN L TR
== Y RE, N MY TFIAE, BRENBROVIR ST R LTHEEINS DTHEE
LTS,

N—=Ta v 3.6 THEE: @B ole X —7F> =4 > X DeprecationWarning 4K L %
To ZAUIFERDAN— 2 Tld SyntaxWarning 1272 D, W¥Hh SyntaxError 1272 D £55,

raw U770 Th, 5IAFEANY VR F 9 a2 TIRF =T TEETH Ny 7 RAF v ¥ 2 BES XFINHK
DEF; BRI o \"" BENRXFINY T INT, Ny ZRTyya e “H AP ORI ERL ¥
T e \" RSN T I AT (rtaw U T I AT BIEE L 0T oNy J X5 v P a2 TROLE S Z LI
TEEEA) BEWICE. (Sy 225y aflEO 24— b LFETRS—FLTLES DT raw XF
FIZBE—DNYIRATv2aTEROLEZ LR TEIERRA 2018 Ny I RAT v Y aDERICEITHET
b, AT Z EIRT 2 OTIRABL, V7T 71L0—8THr 2N DO T LTHRRENET,

2.4.2 XF5) TZILDFEE (concatenation)

XFHNRANAL MY T I MG, BWVCRR 25T 2o T0TH (EAXFTRY > TH) EHHEEEE 2
ZEMTEET, ZNUIBLXDONFHNERET 2O A UE®REEEES, L7zh > T, "hello" 'world'
¥ "helloworld" YU TT, ZOEEZMS> &, Nv 7 X Ty ¥ a%@lb L, ROXFEHEFRICH
BEL THEEBATICE 2D 08720, B2V XFINZICaXy b EBIMTA2 I XATEET, flziL:

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

)

OB SRV NV TERSNTOVETH, A7V T b 2ar R4 L3200 e LTHEBEEAS i
FELTEI W, ETRICFIRBZHE LT AE '+ HEF2@EDRIIIRD FEA, £V
TINLVDFEITBNTE, MaT o8 ERICR 25 ITEL 2720 (raw XFH & =HF IR ZEE 2

*1 https://www.unicode.org/Public/11.0.0/ued /NameAliases.txt
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CYXXTEZEY) ., 74—y MNEAXTIV T INLBHEDOXTII T INEBELEDTEI LB TE
FTDOTHERELTL XN,

243 74—y MAEHXFIITIIL

N— a v 3.6 TEM.

74— v MEAXTFHN 7 7V ( formatted string literal ) F721% f-string (&, R '£' T 'F' O
MW7 FHNY 770 T, THbDOXFINE, BER {} TRYIGNAXTHLEHRT7 4+ -V F2ED S
TEDTEEY, MOXXTINY T I NDGERINEDRHICETEDS Z e EODITH LT, 7+—<v b
FEHFHN 7 72 VEFETRIC e L CIHic g 3,

IRy =T 2= Y RFBEDLTFHN T IV EFARICTa— RENET (7272 L Y 7 D raw XFHITH
HBGEIREET) . TRF =T —Fr 2% TFa— LRI, XFHNONEIROGETHRRSNE T

f_string = (literal_char | "{{" | "}}" | replacement_field)*
replacement_field = "{" f_expression ["="]1 ["!" conversion] [":" format_spec] "}"
f_expression n= (conditional_exzpression | "x" or_expr)

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

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

XFEHD S B, FFERTHE MM LSNISCFm D RI N E T, 220, ZEEEN {{' BT '3
BH—OBFEINCE S oNE T, B0 SHEEN {' 3B+ — L FOMED ZEKRL., 2o
& Python OXTHED £5, (T Ny ZVFRHCERZEREL LT) Ko7 F R b, FHE#ROME L Oli#H %R
RLEWGEIE, RORICES '=' A TLEI WV, ZO®RAE, BEERF 11 ko TEHAZII A
a7 4 — A FPEHRIZZENTEET, 5.2, ' WHVTERIEEFZEINTE XS, BRE7 4 —L R
H—DPA AN '} THRDOD £9,

74—y MEXTFHNY 7 orofucBnsRid, FHIICTH EAEE D Python ORD & 5 b x s
D WL O0NSEH D £F, $3. HORFFHFINELA, ZL T, lambde XB XTRARX = 3R
MNCFRIMCHRORER D D 5, B 1 —L FHNODI (replacement expressions) (& (Fl ZiX, =&EV A+ —
FFHNIZERHNT) BEITEZEV IR TEX TN, aAXAVPZ2ELI L3 TEERA, 74— MAX
FHY 72 ANORE, HZY T IABHET2aY 73X T, EroGOETIHiE %3,

N—Y a ¥ 3.7 TEHE: Python 3.7 K DRION—Y 2 YT, await RE L async for MEEHNER
. BEHESHEOHEIC I DFEINTVWERFATLR,

HF5 = pEESAE E HAXXFINE, ROTF R PERE, F5 = BIOHiZh X2 &A%,
FIEPFEIN ' DER, RO, BIY '=' ORICEFNLZEANFRIXRTREFES LTS, HFIEETD
FELZWRD, '=' ZIEELGERE. T LT reprO Zi@AH LRRSE N £5, —7, HFX
FREFHFET 2B 7 4 — L FT "' PHEESHRTORVIRD, 7740 b T str( 258 S

24. UF3L 17
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nEJ,
N—Tar 3.8 TEI: 5 '=',

S LA 4 =V EPEXINTOVGE. ROFHEifERIZ 7 +—< v bORNICEHINE T, £ '1s' 1T
str() &, "'r' T repr) &, ZLT "'a' F ascii() ZMFUFHLFT,

ZORERIZ, HWT format() DB barTr7r—~vy rEhET, ERXBETRIX T LEIEHEGERD
__format__ () XYy FiEEIhET, EXEETHEBINEEEE. BXFIHREENET, 2L T
74— v M ENTMERIE. XFHREORERMEICHAINE T,

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

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

73 ==y MEAXFHNY T I MBMD TN TN EREETEETH, BT 4 — L F2EBOV T I
WAELTEL LR TEER A

7 A=< MEBXFIN T INDH RN ONEFET:

>>> name = "Fred"

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

"He said his name is 'Fred'."

>>> f"He said his name is {repr(name)}t." # repr() is equivalent to Ir
"He said his name is 'Fred'."

>>> width = 10

>>> precision = 4

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

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

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

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

>>> f"{today=:%B %d, AY}" # 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 = /r:20}"

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

BH DTN 7 7N e X EZOT GREE D EH XTI 7 7 2B 25T e ARk, &
a7 4 =V FHIZ MDD 7+ —< v FEAXFIN T IALTHEDLDR TV S5 HFZED 2 L3 TEEEA:
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f"abc {a["x"]} def" # error: outer string literal ended prematurely

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

ROFTAY IR T vy 2 3FHTEST, =7 —-%2EHLEI:

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

NY TRATyYaTDIAY — THRRERERZEGDZVHEND BGET. —REREIER L T XN,

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

'newline: 10'

T4 =< MEAXTFHI) T I0E, e ZAREEATWEPL o2 LT3, docstring ¥ LTI X EHA.

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

T4 == MEAXTFHN 7 Z L% Python IEML721E% PEP 498 3B L T3V, $/-HHEHT 2
NFEHNT +—< v bOHFHARFE > TS str.format() HSMEL TL X0,

2.4.4 BEVTSI

BAEY 770203 3 D D 3, BE (integer). TREI/NMEREL (floating point number). HE# (imaginary
numbers) TF, HRHV 7 I NVIEIFEL FEA. (ERBUIFEH L E-OM e LTERET),

BAEY 77 VIR TFSHEENTOARVI LICERL TSI W, -1 O &5 2fJid, EERICIZEIEER T
(unary operator) '=> ¥ V7 )L 1 ZHAEGDELDDTT,

245 BRI TSI

BEY) 77 VBT oFAER Cilb S 3

integer RES decinteger | bininteger | octinteger | hexinteger
decinteger n= nonzerodigtit (["_"1 digtt)* | "O"+ (["_"1 "0O")*
bininteger n= "o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = n.oonon

digit n= "o, . vgn

bindigit = "o | "1

24. UF3L 19
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octdigit n= oM.
hexdigit n= digit | "a"..."f" | "A"..."F"
X EY EIRE 2028 528V HEZFRTIE, BV 77 VIKRBREOHIREH D £HA.

TR =Z2a7V T ILDEERNT I THAEINE T, 20D 7YX —2a7 %o THT%
IN—FT B THRARTTEET, 7UX—Ra 73 BFELHFEOMIZ 1 277, H2W0F 0x D &
ShEEBIEEDERIC 1 D7 HFATEE T,

7B, IE 0 DTHERDEHICIE 0 2T o EEA, ZHUd. Python 23— a > 3.0 DTz fioTwi
CHAD/EY TI 1 DEKRI ZEET 272D TT,

B T2 N DD R LET:

7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0Ob_1110_0101

N—=Tay 3.6 TEHE: JA—FLEHNL LY T INAHRO7 Vv E—2a7BFEINE L5k T,

2.4.6 FENEREITIII

FEV NIRRT VBT oFAERCRid S E T

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

fraction n= "." digitpart

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

el BERE L FEEBERIEEIC 10 2EE Y UTERINE T, HlZiE, 077¢010 ZIELWERELTH D, 77e10
YRICEZRUE S, BFE/MNUSEY 75 L0MD 5 3EOFHIZFEECHRELE T, BRYTFSLERL X
ST, TYR—=—RATTHFE I N =TI TEET,

BB 75 A OBIR N DR L E T

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

N—=Tar 3.6 TEH: V- tEHNL LIV T IAFDOT7 Y X—Ra7BFIN3 L5k EL,
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2.4.7 E¥ (imaginary) UT 3L

R 7 I VBT D &5 e Calh SN E 3

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

RER) 7 Fid. GRS 0.0 OEFRBERL £, ERBUEZooFE/ MR oRETR S, 21
ZNOBEZEFH/ MR [F UERIBOEIA 2 F 5 £ 9, FEEERDE 0 TRWEE/ MU Z LR T 2123,
(3+4)) D ESWWEEY 7 7 WITFRE MR IR L £ 5, UTICERY 77100l DR L £

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

2.5 HEF

UTD =7 V3EETF T

ok / // h Q

2.6 7 X4 (delimiter)

UTD =27 idEEOF Y I 2 LTEIE 9

( ) C ] { }

, ; < = -
+= -= *= /= //= h= 0=
&= = ~= >>= L= *k=

U RIEFENMNUEERERY 7 I9AHPIBEITET, EVA F=Z00FIER T 4 ARELITE T 2 AIEH
5 (ellipsis) V702 LTRIAIRE®REZRD £, VA MBEORBERAEET (augmented assignment
operator) &, FHIMNCIZT Y I X2 LTIREBVWE T, HEDITVET,

PUF o EliAfE ASCIL 3XFiE, o b —27 Y O—f8e UTHRHRREKRZ R > T\ b, FAEHidRIcE o T
HELERZR > TWET:

LUT OEIFAMEE ASCII XFi&. Python TEHLNTVWERA, TNSDXFHRLFHNY FILaX s b
DINCD B5E. BERFIcZ T - 5

$ ?

2.5. EEF 21
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bz 3
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THREE

F—REFI

31 #A72x Uk, E. BLUE

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

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

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

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

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

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

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

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

23
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WEEDHEFEIITON S XORAEL T A DI TRED D F A, ERSEEROIR—IF TV 27 MO
OV TIE, gc BV 22— BB L TL 72XV, CPython AN DFEEREIIBIOFREM->TE D, CPython
SRERIIMNOAFRZES D LNERA, A7V =27 bDPEERGRICKR o7z & JICAIEBICHR TIUEZI NS Z &
WHEORWTLEZZIW (TS 7 7 A VERTIHRINICEA T TL 22 W),

FEEED P L —AERER T Ny THRER AT, BERINESINTLEI L5847V =7 M 2AFSEL L
BHBEDTERELTLZE N, E, "try...ezcept’ XMoo THANZHIETESZ LS5 THL, A7V
FeEFIEDZIERHDFT,

FA7T 2T ME FAPNLET 7 AR T 4 Y RV, VHHED (external) 7 VY —ZANOZREE
DHOBDHHET, ZNOHDVY—RF, ATV MBI R=YaL 7y ayINLBIBRENE DD
CHBEINTVETY, ARN=—YaL 7y ayPMTbhaRFEHIRNDT, 25 LA 7Y =2 MISERY
YV — AR HIRINCIRIRG 2 ik, KIRIX close() XV v FHIMELTVWET, 25 LA TV 7 MIFAR
FNZ close T2 LM HERINE T, ZOWEL T AL, "try..finally X, ‘with X&EHS 2@
T3,

oA 727 MIXNT2BREDOF T2 b HHET; Zhbid AT F (container) &I E
T, AVTFATI 7 Dl LT, 2T, VA, BIUFEPBEITONET, 7V FADBIR
BAEBa Y 7T FDEDO—ETT, ZAYDHE. AV TFDEEVI ., AV TFITA>TWEF TV =7
FOEDZEZIEL. TNBF T YDTAT YT AT ATEDYERA; L2LEDYS, a7 FOE
HAREMEICOWTIAR B GE, SEZWCAVTFIRA-2TWEL T I 7 bDTAT YT 4T 4D RIEL
F9, LEDoT, (ZTNDEIR) BEERRERA TV =7 bPEFEARER T 7Y = 7 bANOBRBEETH
B, ZOMEIPZENT Z2DEFEHEARERA TV =7 PPEBEINRF, 20O Ik ET,

B34 7227 POBWEDIZE ALY ETIKHE LET, A 727 VDTATYT AT ADEEPE S NTE
A DEZERCEBEICAGEINET: ZERRRETIE, MREZFET 2 X5 27BEZ1T5 . EBRCE
AU R o BHFEOA 7Y 2 7 bADOZRERT e HD £3H, BEARERAY 727 FTIEZD
EOBEERIEIDZEFRA. flZIX.a=1;b=1F22, abbidfil Z2oRALA TPz %
SHRTZ2rEHHB L, ZO5TRVEELDHDET, TAEFFEEKFLES, L2rL.c=[0;d=0¢t
T2, ctdiFENENZO0DE KRSz, AWIR—ER, FIIEREINZEDY A N E2HET 5 Z MR
XN TVET, (c=d=1[1 2322, c2dDHARALATY =22 FERALET)

3.2 RER DR

PUTE Python ICHARAENATWE RO Y X +TY, (FEHEICX-T, C Java, $RBZOMOFIETED
N7e) PAREY 2 — LT, ZOMOTPERINT VD I DD £3, FilinBl (FEER. BEEMRN
WCEEIR T A, 72 Y) OB, 20 TWIRES 4 75 ) 2@ L TIRES N E T, Fkos—2aro
Python Tid, BORBEMEICZ D X5 REBMALENED LOEEA,

DITICHES 2B DWW o202, BN (special attribute)’ 2F|ZE L 7-B%23H D £5, Zho0EN
BREANDT 7 L ZAFEZRMT 20T, —RNGZHRICHHT 27200 DTED D FH A, FHRELED
ERIIFEREE I NS AREEDH D 5,

None ZOOHNZIZHE—DEL2»HDFEHA, ZOEEFROA 727 VERE—DO UL FELERA, 2D
F 7V 27 MIHAIAAS None TP 7 RAENFE T, ZDF TV 27 M. ALK TEDBITFEL
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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,

__repr__ () ¥ __str__ O POHBEINTZBYES 7 ADXXFHIRINIIRD & 5 RSN H H 3

o ZONFHNZE. ZIRAVAIIZRITELIE BT, TLOBIEOEZFFOA T = 7 P RAERT
LEMEIMEY 7 IV TT,

o TEZLH, 10 ZKELTRBISNET,

o IBUHORNCH B 1 DD uRBWT, hig#HEZ P ndFRRINERA,
o MUSDRICH D 1 DOEBRERVWT, FTiIHELZPnERRENEEA,
o FBRBEIEAKDL EDARRINET,

Python (388, FE/NIAEL EEBOB T ZITo TS

numbers.Integral (B#) I, B (EORB LIUVEOR) 2R ITBENEGITBIT 2 EHE
ERBT HHTT,

BRI 2 ESD £

Y (int) EHIROHPAOEZRIIL 325, MAFEELR () X€V ¥4 XOHIRD A% %2
JET, 7 MEEPTRAZEREOLDIC 2 ERRB 2RO AESN T T, AOBIIHS
By POEICHERICES TS K5 R 252 % 2 OMEBoER Tt T T,

7 —IL{E (bool) HEMAfED False & True ZXL %3, False & True &XKT 2 DDA 7Y =7
FDAWT—NMMEF TS 27 P TE, T VHBEBRIORERTH D, FLALDRNT
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ZFNZFEN 02 1 DESTREBBVETH, filsfe LTXFINCEBIN - B EATNh
"False" BX U "True" 2 W\WIS XFHIRINE T,

BREBUCHT 2 RAN, A0BRE &Ly 7 MERS Y X ZHEICBWT, R ARFLMBERH
TELLOENEINTVETS,

numbers.Real (float) (R¥) I ORIIFEKL N OEREEE/ NI KRB L £, KBARE
BEOHAR A —N—7 0 —DPVFFEED 7 —F 7 7 F ¥ (BLU, C* Java IZ X 5523%)
WHENE T, Python (ZHAEEZEN/ NIAZ Y R— P LEEA. —RIVICHEREEZE/ N Z
ES5HHETaty - XY ORHZHINT 27D FHHEINET, LrL, 5 LAHITE
Python TA 7Y 27 M Z2WHSBEDF — =~y FICHRNINEW L7122 DD TT, £/, 2 HEHD
FEVNBUGR B RO Z E THMIICR 2 EHIE D D £ E A,

numbers.Complex (complex) Z®DHNI, FHEML NV THEEE L SN TV FE/NNIEE 2 >
WU THBERERBL 3, FEVNURICOVWTHERNZO L A UHEI S TIdE D 3, HREM =z
DFEEFR B X CEEERIE. 2hehamsalt LEREN z.real 3L z.imag TIROHFT Z 2T
EE30

o=V ZB (sequence) ZDHNZ, HROIEFHES (ordered set) ZRIL ¥, BERIIIFADOEEKTA ~

T ZMEENTVET, HAAALBEK lenO 25, O—Fr Y AOEZRKEZRLES, -7 VR
DEEN 0 DFE. AT Z72F0,1, ..,n-1 DoRBZEETT, O—F YR a DEFE T ali] T
BEBIRLE T,

= Y AFRA T A ZHEE (slice) DY R—FLTOVET: ali:jl ¥ 328, i<=k<jTHBAVT
Ak EBHORTOEREEIRLET, ARBL LTRIA ZEHVESHAE, X794 AFFACEE S
ORIy =TV ABERLET, Filehy =T Y ARNTE, A VT I7AEED 0 OHBES X SI1TA4 ¥
T ADERIRD B LET,

=T YRZEoTIE, BED 7 ATy S (step)” 8T X XEFED T HRRA F A R (extended slice)”
HYR—PLTVET: ali:j:kl F x =1 + nxk, n>= 02D i<=x<jTHEILIBRA VTR
T ZROLO7% o RTOHEBZFNL 7,

D= A, BEARERDDL, T TROWA TR SN TVWET:

EERBERS —7T X (immutable sequence) ZEEANRELRS —F7 Y ABDA 7Y =7 ME. —EAMNK
TNBEZDMEEEETZIENTEERA, (FT7V 27 MDA TV 27 FADBEH A -
TWaHE., ZRINTVEA 7Y 27 MIEEARERA 79227 FThH KL, ZOHEIIEESN
ZHREMEDS DD 9 L L, ZEARERLT 7Y 27 FHPBEHBELTVEA 7Y 227 POEEH
(K3, ZHEFB LA TEERA, )

ITORIEEARER Y — 7 v AT

XFHIR (string) XFFE Unicode 2 — KR A ¥ bR KRBT 2O TT, XFFHFHDED
I—FHRA 2 bdH U+0000 - U+10FFFF O#HIPHITRIAZ NS Z £ 3T E %9, Python IX char
Bt A, RODIC, XFHFDEDa—FRA Y FHEX "1 OXFHNA TV =27 b
ELTRBTZINTEE T, MAALBEE ord() ¢ FFHIH % U+0000 - U+10FFFF
DEHIPADREENCEHL £, F/z. HARABBE chr() 13 0 - 10FFFF DO#iH DEEEZ 0
TEIEX 1 ONFINIEHL T, str.encode() F7FRAbra—F4 7 %52k
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T str % bytes AT 27015 Z A TE X T, /2. bytes.decode() IZLDZD
WPETTEZENTEETD,

27 (tuple) X FLOERIZEED Python 7Y 22 N TF, “oM LOBEN SR X
T, BxOBEHEEERT5REN VTR > THRLE T, H—0BEZE LR 52T
(HEA 'singleton’) 21F 5101, BHEEEHT 2 ROBERICH Vv EOTFET (H—0RET
TRETILEHRLERA. UL, RE 7 A—FF 3 OICHENE B2 2 X 51 LETh
BB BBV ETT), BEOEL BVAEMONE/ES L 2D 2 T B D FT,

bytes bytes 4 7Y = 7 MIAEREHTT, ERIE 8-bit N4 FT. 0 <= x < 256 OHFHDE
BTORBIENET, (b'abc' DK SR) bytes VT FARMHAAALD bytes() AV A M7 7
RufioT bytes 77327 FEETEE T, £/, bytes £ 7Y =7 Md decode() X
Yy Rl TN T a— FTEET,

EEARER S — 7 >~ B (mutable sequence) ZHAJRER S — 7 Y RE, fE LR TEEST 2 2 e H
TEET, AHEARERY — 7 Y AT, BFERILPRA T A ARL M o> THRE SN BERICRA L
79 2D TE, del (delete) XEfio THHEZHIRT 2D TEET,

Python I[ZHEAIH HHAAENTVWAIEEARER S —F Y ABE, 5D 2ADTT:

JZ L8 (list) VARFOERIMEED Python A 7Y =7 MITEE T, VR ML AFELOH
W Y TRYISNLEREZWMARTED 5, (RED 02 1 DY —7 Y RA%AES 701K K%
BEMTEDERN I LICHERLTLEZW, )

NA REEF bytearray A 7Y = 27 MIZHEAIRERELYI TS, HAAALD bytearray() I ¥R b
Z7 Rk TEREINE T, ZEARER I L ZRITIZ (0F D Ny > 2 b TERW), byte
array 1ZZHEARER bytes A 7V =2 7 P EEUA VX —7 = — A HRERREL £ 3

JLIREY 2 —JL array %, collections EV a2 — W&, I6KRBIa—R TNy —F 28
DD D F5,

£58 £/, HFEORW, 22— TAERA TV 27 VOBEREAERBLE T, 200, (FF]
D) IRFEFoTA YT IRAT 7 RRAITEEE A 122U, 47 L — MIATRET, MHAAARE
len() BWHESOEBHERL £3, BEHO—BRWRMENTIE BECEL TV 200EELT R b,
Y= AN S DEHEOYR, HBES - MIRE - 2 - WHE L Vo RECEN B O E TS,

ELHOERIZIT, HEOX— R ULEMICET 2L — N EH IR E 3, BUEENLE R OBl
N—IUIZHED T2 IHER L TL 22XV, L 2 D0FMED LEFERDFAMTH 2 (H 2 1 & 1.0) &
5, ZDHIBED 1 ODAEHERB[ICEDDLIENTEET,

BUE, 2 DOFMAAALEENBHD $5:

E£A8 AIERELATT, HAAAD set() VAT 7 X TERIN, %55 add() K EDWL
DOHRDRXY y NTEHTEET,

Frozen set B8 ARLELREESATT, HAAAD frozenset() AV A RS 7 XIZXk > TEREINET,
frozenset IZFRET Ny adEE 2D T, JIOESROBERICK 72D, FHEOF—ITTH IR
TEZ%E7,

IYvEVTE (mapping) EEDA VT I REETA VT2 2MbENT, ATV 227 b bR 2EROES
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RIL LT, TR alk] 13k TA Y77 REESNLERE a 2 HBIRL 9 BIRSNH
RIFAOHFTHS ZeHTE, AR del XOMRIZT 2 I TEXT, HAAABI 1len() 13,
~y Y INOERHEIRL £,

Python &M HMHAAENTVWE Ty BV 7HIX SD8 ZA5—D2RFTT:

FHER (dictionary) XXEREDMETA YT 7 RINLA TV 27 b o 2AROEEGERLET,
F— (key) & LTHZBWVEOHE—ORIZ, VR FofE, 2L TH7Yx2 FOR—MTHL
fECHEIN 2 ZDOMOZEERTREZA TS, Z4ud, FFERZIIRNMCEET S LT F—D vy
Y AEBRETH 20BN H 5720 TT, BENEF—12f 558, F—(HIEEOBETEICE
FARHANCIENE T —ODENFEL LR 554G (BIRIE 1 & 1.0), HEWZFEUEHFOZ Y MY
ERIAVTIZRALLTHS 2N TEET,

HEHADIEF 2R L £, 2% D, F—@3HFICEBMI N IEFRCERIAThEET, B
FOXF—ZEZMZTH, F—DIEFEIZEDLD F¥A, ¥—ZHIRLZOBICHHAT S L, JTTD
LT3 R ORRIEMENE T,

PEE A ARERATT BT LY Rl TAERLET (BERT 22RLTIEZEWV),

$E5REY 2 — )l dbm.ndbm . dbm.gnu ¥, collections EV 2 —LD k52, Hlo~y ¥y /Al
DR TR L TV E S,

N—= a ¥ 3.7 TEH: Python DN— 2 > 3.6 Tk, HFEIFHAEFEZRFLEEATLR,
CPython 3.6 TIIFANEFIIAFF SN E Lz, ZRUIRESINLFEOMLEE VWS XD, 20Y
RFDOEEOHIE & AR ENTVE L,

U LATEERE (callable type) PBAEMEOH LE (UL (call) Z2R) 2175 Ze BN TEBHTT:

I—HEERBH (user-defined function) Z—VERBEEA 7 =7 NI, BEERZITS 2T TEK
TNET (BHERE 2R), B, K515 (formal parameter) VR + 2 [[A UMD EZED A - 75|
BURreedicMOHIhET,

Bk
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=R
__doc_ BBDRF 2 XY T —2ayXFHT, FFaXxyri— | EXAALARE
¥ a YPRWEEE None IR D £3, H 77 T RITHk
RENEH A

__name__ B D ARITS, £ X AAAH
__qualname__ BD qualified name T3, & ZAAA]H
N—ar 3.3 TE.
__module__ BB ERINTVIREY 2 —ILDOHHITTT, Y a— | HXAALARE
NADITR WS None 1272 D £35,
__defaults__ T 7 4V MEZR OGN T 27 7 40 MEDIND & | FEEZAAARE
NI=RTNT, 77 30 MaZF o510 e w5 E I
None 272D ¥7

__code__ AVRANINEBAREERRTT2a - N4 7Y 27 | HEAAARE
N T3,
__globals__ B D7 a— A VEBD A - 728E (NDOZR) TF — | AL LEH
COREZ, BBEIERINTVEEY 2—1DrE—
PNV GETZEE 2 TRE L E T,

__dict__ EEOBEBEEEZ Y R— b T 200K RIZERABIND & | FHXIALAHE
NTVET,
__closure__ None ¥7zI3BI DM 4 D BHZER (51BN DOER) 12 | HiAat LER
U THEZRBLTOS L (cell) B 5725 X TN
7D 9, cell_contents BHEICOVWTOFHRITT %
ZRLTLEE W,

__annotations__ | T XA —RDEMPA-FHEZFTT, HZFOF I F | FEXIAATRE
A =ZRHT, BYEOFERDD 25E1X. 'return' 3
ZOX—rnbxd, CORMEEH-oTFEET LI LD
&¥R1Z annotations-howto ZZM L TL X\,
__kwdefaults__ F—U—FRHARIX—XDT 7 5L MEZ SUEE & ZAAARE
T3,

B
R

MEZAAARE) L IRLENTWEEEDIFE AL, RASNLEOEF =y 7 LET,

BfA 7 27 M3 g/, TEORMEEHRELZLZDEUF LD TEE T, ZOMEEIE. B2 IXBEE
AR T —=RENE LI WGEREIHERET, BBOD get % set 1Zi&, BED Ky PREEEMHWV
¥9, HEDORETIE. I—HEEOBAHTOAEMEZHR—FLTVWIOTEFELTTEL, #d
HAHEBOBYIIHIRT K- FTBFETT,

YL F TP 27 MIEM cell contents BHioTWE T, ZHRRILDEERRET DDA
T, LLDEEBZIDIZHHEZET,

BMBUERICHE T 2 20O BERIZEBOa - ATV 27 b oG onET, HiRONEE
(internal type) 2B 2&HZZI L T 23V, cell BUTIE types €V a— A6 7 7 £ R
TEXJ,
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AVRARVAAYI YR A VARVAXY 9 RATI2 T NI VIR, VIRAL VARV RALTED

FECH LABEA 72 = & b (GEHIE 2 — PR BT E T,

A LUEHORREMY:  self W7 I7RAA VARVRAFTI 27 FT. __func__ IZEK

ATP2 7 bTT; __doc__ ERXAYYRDRFaXyT—>aryFH (__func__.__doc__ &

FU) TF; __name__ 1 X Y v FOHKH] (__func name__ [ L) TF; __module__ l&X

) ==

Vo RPRERINEZEY 2 — VORI, TY 2 —LEADBR WS None 124D F9,

AV RbFER RECHIEHA T 27 hOEEOBEEEMNEIC (EOREITTEEEAN) 7
7R RTEET,

25 20BN E BEICE>TIEZDI FADA VARV ZAENLT) BT 2 &, ZOEED
I—PEROBEBA T2 VERIWE T TARXY v FAT I 27 bTHUL, TP EEXY v K
FTI 27 PREREINZ DD FT,

IIADPBA VARV AL TV ERBEKMA 727 P2HUGT 2221k oTA VR XK
VARV RATI 27 PEREINI-L B, __self__ BMIEZEDA VARV AT, ZORXY v
FA7Y 7 MIREEIRTWS (bound) EWVWWET, FILWAY v FO __func__ EBHIED &
DOEEA T =27 M T,

TIARA VAR VADS T FARXAY 9 FATV 27 FRRBTAZI2EkoTA VAR Y AR
Vo RATO 27 " ERINZE =, _ _self  BHIZZIIRXRZFDHDT, __func__ B

FZARXY vy FORKRIZH A 7Y =27 FTT,

AVARYARAY w RATI =7 PHRROH SN B, RECH 288 (__func__) IR H SN
¥, O E IIRA VARV R (__self__) D5V R bDEFHIHEAIhE T, HlZIE C
PR IO ODEBEEDL 75X, x B CDA VAR YR T2, x.£(1) OFFFHE LI C.f(x,
1) OMFHL R TS,

IIARI Y RATI 2T IDHBA VARV ARV v RATI 2 7 MG XN BZEE, __self _

WA TWE 7" V9 RL VY REA VR IXFEBRIE 7 SRZDHDHRDT, x.£(1) R C.£(1) D
MEOH LI, BECH2EE £ ¥ LT £(C,1) OMUFHL 2T,

BB AT FDRHOA VAR YARXY y REAT I 27 PANDEE, A VARV ADOR
PEDE D HEN D RIATONET, HEICI o TR B2z o— IV ZBICRALTEE, 20
0 —ANVEREFOH T & 5127 2 DM RNLRELICARD £5, Fh EROZRT2—9E
HEB N L ToRTORET; ZOMONUIH LAJEA 7Y =7 b (BLUFOH LATBETR WL
ETOATY =27 b) B EShTICWMOEEhE T, Zhhs, 7724 Y RAEZ 20BN
%o TW2A—PERBIE, KXY v FICEBEINEEA; ZIN 2013 B2 720
BYHTH 256 21T T,

T T L— R (generator function) yield X (yield X OFi%ZMR) 25K LIEXY v F

B PR —B EEINE T, 2O LD RN It 2IdEIC, BRoARKEE
TT2DIMEZE ATL—F AT V2IBLET: /1 71 —&D iterator.__next__() X
Yy FEMREUHT ., yield X &Moo TEPIEHE XN 2 ETHBMEETLE T, BED return X
BFITT BRI E L7 21X, StopIteration FISABEHIN, 4 7L —X2NRTNE{HD
REREFTHELTVET,
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JJL—F E# (coroutine function) async def ZHHL TERSINLEKPX Y v F2 JIL—F
B (coroutine function) EWFNE T, MOH SR, 20 X 5 RBBUE coroutine 7Y =
M RIRLET, a—F VBBUL async with X async for X2 TR await REHDOZ
EHHRET, DN—FoFTII b ZBRLTIEE W,

JERHEAY = L — R EBEK (asynchronous generator function) async def %o TER X4, yield
XEMHLTWAHEE XY v K% asynchronous generator function WU ET, 2D X5
Bux, Mo Ehize = FREAATL—F A7 227 V2R LET, 2OF TP 22 M async
for XTHEMOARIEKEZITTE2DIMIET,

IEFEAA 7L —& D aiterator.__anext__ XYV v REMUHIT &, MOUHERRE-INTWVWS
Y&, yield REHEWVEZIEME ST 2 ZAF CTUEEED 2 awaitable BB L 5, DRI
22D return XEFETT S, d L IFNEOKD DICHE Lz L 21X, StopAsyncIteration ffl
SisEiE . JERIA 7L — XIS TR EEORRICEEL 2 81T D £7,

#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__
2. D EBINTVBREY 2 —LDOLHITT, TV 2 —LEDBRWEEIX None 124D F9,

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,

VR JI7RAEMUHELATEET T, Z2DA 72 =27 MIEE., 2OV T ADHIRA VAR ZAD
777 ) LTIREVWETHS.,  new () BZA—N—F34 LT, XNVZ—>arveH-¥3
ZeHTEET, PP LICHEDLNZEIBUX, __new__() &, HAWRIBETIE __dnit__ (O I
B, #Hirekst v 22 200 fEbE 3,

DSADAVRAAVAR FEDIZSADA VARV RIF, 7 FRAT __call () XY v REEHT
Z Y CHUHLUATREIC R D 3,

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,

ERFAD (FZAAAEERR) BN
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__name__ EY 2 — LD,
_doc__ EVa—NDRFaXY T, XFH», b LAFATERVEAIE None T,

__file.. B—FRINEET2—NT7ANDRALTT, 4 ¥R FY R 7 3hT
W3 CEV2—NDEIRFEDHEEDEY 2 — L TlE, __file BUHREELRVDRD

LhFERA, EIA TV SN — FEINEIEREY 2 —LDHE, ZOEMHIE &
B4 7510774 LDNRRZITHRY T,

__annotations__ EY a2 — VOKREKOETHINE L BHT/ T—>3a> 2HBAT 55
#HTT, __annotations__ ZFHTEIRA NI 774 AZDO0WTWE, 7/ 7—>a>y0d
HOWTO Z#ZHR L TLZ&E W,

AN LUEHOBEREN: _ dict_ 13EY 2 —LOLRIZERMT, BEL TV 22 T,

CPython RED##: CPython 23 EY 2 —VEEFHIBRT 2 HIEICE D, BY 2 —AFENEE
ZREF > TV LTHZFOMEBEEFEY 2 — A Ra— oM RICHIRENE T, ThzEklT
512, HEEFaVY—320, HEFEEF > TVWAMEY 2 -V E2HEFLTLIEX W,

NRBLISAE HRR LY S ZBNLER. 75 28R (F5ATE B3H) CERSNEZT, 25236

HATY 27 P THEESINLAHZEMZR > TWE T, 77 2ABHOZRIE, ZOREFIIHNT 2K
(lookup) ICEIERZX N E 3, BRI, C.x 1k C.__dict__["x"] WCHEREI N ¥ T (/=72 L. EBHESHKO
BEREZEZONZ2KOPDT7 v 70HD ET), BUENRZODERRTHROP LRV &, ZORKY 7R
THERPI ONFE T, BES 720 ZDHERIE, C3 XY v FERIEF (MRO=method resolution
order) ZHH L TWT, EBOMARBEIHBEOMEICOLD S X4 7EY F) MRREDN D - T
BIELCEMEL 9, C3 MRO iIZ2OWT D XD F iR ERE, 23 V) —ARXMNETS FFa X b
https://www.python.org/download /releases/2.3/mro/ IZH D £5,

A (CELET) BUESRY I IAXY Yy RATI 27 b RBRES LT HLEICIE. 204 TV =
7 hME __self__JBUNCTHEEIBAVARYARXY vy FAT Y =27 MIEBINE T, HYX
Vy RATI 27 bRIBES T 2L XU, BNIXY v RAT Y27 bToIy FINLA TV b
WEHEINE T, TAIUTAR (descriptor) DRE HizZRT 2. $RHMOMETY 7 A056HD
HUZZBMEL EBRIC __dict__ WREINTVERDDODREREZZERDHE2DODBTH1D F5,

7 AEMERAT 2L, 207 5 AOFHELINEHEIN, BIES 7 2ADFFEITEHL A,
JIAFTY 2 FEMUOHT (22 R) . 7524 VARV ARERLET (TiczZR).
R K 1

__name__ 7 7 A%,

__module__ 7 IADPERINTWVWBEEY 2 —LDHGHEI,

__dict__ 277 ADHAHIEMEEL TV 2 EEE,

__bases__ N—RZ7F7RVZAMIHNBIEFTR—RT FZAZENL TVWDE XTI,

_doc__ ZF7ADFFaXr T, X7, b LARERDE G None TS,

__annotations__ 7 7 RADOAKRMRDFATHICPE L] BRT7 /T7—> 3> ZENT 2HETT,
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__annotations__ ZHHTEIRA NS 77 4 RAZDO0WTWE, 7/ 7—>23 »® HOWTO
EZRLTEZ W,

V5 AA YRRV R (class instance) 27T AA YRRV RIE, 7I7AA TV 22 b (ERSR) 2U0HLT
ERLET, 7F7AA VAR Y AIFEETHEEINAHIEMER > TED. BESRORKICIZES
DFENREINE T, I TRUENRODLT. A VARV AD Y FRCZDHHIDEEND 5 & &=
W, MO T IRABMEERRLET, Rob o720 7 RABUN -V ERBABA 7S =27 Vo728
By VIARA VAR A% __self__ JBMLTEA VARV ARY vy RAT V=7 MICEHIL &7, #
XYy RATI 27 bR ITAXY y FAT Y =7 FBARRICERENET,; LiLD " 77 R” 25
LTSV, TRIVTE (descriptor) DRE HizBRT 2. FLMOBHTA Y AX 2%
BLTZIRAPLWMOHLEEE EBRIC __dict__ KRFEINTVWELDOPRERLZZBHLDN
BLDET, ZIABEBPRONST, »OF T2 VDI TAD __getattr__ () XYV v REH-
TV EIE. BROBHERLTDICZOXY v RHEAROHIWE T,

BHEORAPHIRETS 8. 4 VARV ADHERFHLEITN, 77 ROHEEFEHTIZEHD
FXHA, 7F7AT __setattr ()R __delattr () XY v FAERINTWBHE, EHEA VAR
VADHEREHTAIRDDICIASDR Y vy FANRCHINE T,

TR VAR AR, DEIFREDHKHDXY v REFoTWARIGE, By -7 28 H50»
B~y TR XS ICRES 8P TEE T, FHAYV Y RE 22 L TLEX W,

WkEME: _ dict__ W3BMEOEETT; _ _class. @EA VARV ADI FRATT,

/O FTTxOr (Z7ANFTTSU CDRISR) file object WEBDPNIZT7 7 ANERLET, 7744
T2 VEER DDA RSa— by DD ET: open() MHAAARE. os.popen() .
os.fdopen() . Y7 v ;A 7Y 27 M D makefile() XV v F (H2WVIEILIREY 2 —h HIEHEEX
NAMHOREEPR XY v F)

A 7Yz b sys.stdin . sys.stdout B X sys.stderr &, 1 ¥ X TV X OFEREA S, FHEH
. BIOHEELS —HHRA M) —2ZHIET 27 7 AVA TV 27 Mk ang 3, casidxd
NTTF X ME— FTHPN, io.TextIOBase iR 7 AT Lo TERE NI A ¥ X — 7 = — RITHE
WET,

REBE (internal type) £ ¥ X7 U ZDBNEIZH > TH BV OH» DL, 2—HFRZAHIhTVWET, &
NODERIIFRDA YR TVRDAN—Y a Y CRABSNLARENAH D 25, 2 ZTIEFBD5E
EHEDTDIfINTBEE T,

Jd—RATZzIb a—-F 477 Md N LAV NALILENT (byte-compiled) FEATATRER
Python 2 —F, % NA FO—F 2RBHLET, a—FA TV 7 e 7Y 27 P DiEW
F B 7Y 27 PBRO 70— VAR (BABEER L TWEEY 2 — 1D —oVk) 12
0 UTHIRN B2 R > TW DI L, a—FA 7Y 22 MAZary 73 X bAknwens 2
ETY; Fhe BBA 7Y 27 PTRT 7 AV MEIRUEZEETCEEZIA, a—FAT7Y=22 1T
BTEFERA (ETRICGHRINGHEEZ KRBT 570), A 7Y =27 P EEW, a—F4 79
7 MIEBEAFRET, ZEARERA 7Y =7 PAOZRE (HIE, HERCHEDLT) &4 %A

A LEHORKREN: co_name IR, co_argeount I EL I (NEHHI KL T 7 +
N MEZFFORIEE &) ORI, co_posonlyargcount IIfEHEMGIE (77 L MEZHO5|
Breat) O co_nlocals B S (512 &) v — A NVEHOR. co_varnames I
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0 —HNVEBG AL T2 2 TV (518> 5% %), co_cellvars (34 R P SNBBTSMK
ENTVWEa—HLEBEROLHIZEALT-X T L, co_freevars ZFHHZHOLHIZMAL 12X
TV, co_code 1FNA b a—RAIZRH L TWVWBXFF. co_consts N1 a2 — R THEbLAT
W3 YT INERMNLIZZ TV, co_names 3 N4 b a— RTHEDLATWBHETOA 72X T,
co_filename |INA ba—FDa Y 4 ApfTbhiz7 7 4 V4, co_firstlineno (ZRE DR
HDITHES. co_lnotab lZ N4 ba— K+ 7ty b 2STHESANONINFITE 3 — F{LL2XF
F FEEHIIZOWTIEA YR =TV EXDY —Ra—FEZBRLTLZE W), co_stacksize IJBIK
TRERAR Yy 7% A4 X, co_flags 134 VX TV XHDK AT 5 7% a— RILL 7285

UTD77 278y b3 co_flags TERSINTVET: 0x04 £ v M, B xarguments #X %
o THEEOBOMNES I BEeZHMTE 2581 THNET,; 0x08 ¥y &, BIEA *+keywords
W edioTHF—U— FE[HEZHTEBEAICTTOHNET; 0x20 ¥y M. BB Y 2 21—
RTHHHELTOHNE T,

TFoREEEE (future feature) HE (from __future__ import division) ® ¥7:. co_flags O
By FRVTHIET, a—FA7Y =7 POREDKREZ AINCL Tary fLrEnTnsd it
ZRLE T 0x2000 By ME, BIBDRRIEREZ ARNICL Tar A LS TV R HFITLTSH
NFET; LIETDAN—T 2 > @ Python T, 0x10 B LT 0x1000 ¥y F LN TVE Lz,

co_flags OZ DDy MIRERICHEBINICHIH T 2 DIc PRI TVE T,

A—FAT70 =27 "B ERBFL TWVWAIEE, co_consts DERAIDERIIEBDO KF 2 X
F—2a yNFICHEDFET, FFaXryi—3a Yy XEVBERINTVARWEESIZIE None 12
BHET,

TL—L (frame) #T2x I b 7L =247V 22 MEFEIT7 L — 4 (execution frame) ZE L ¥

Fo EFTT7L =23 L —2Ny 277V 2 b (TS AIcHBIL, Bikah L —2H
BUTEINET,

At UHHORREN: f_back WHEATORAX v 7 7L —4 (MOHLMOAH) T, 2D R
Ry 7 7L —hLDE FEMS None TF; f_code ZZFD 7L —ATHEITEhTWBEa— KK+ 7
Pz FTT; f_locals Eu— WV EHOFERIHEDLNZEFETT; f_globals 1370 — UL
Bicbh T3, f_builtins FMAIAAD (Python FEH D) AENcHb T T; f_lasti T
BRWHA—F (A—=FFT7I27 bDNA Fa— RXFHIANDA VT v 7 R) TH,

f_code "D 7 7t A% object.__getattr__ IZ obj ¥ "f_code" ZE L TITWVWETH, BEEA
NY b+ ZEBLES,

Rl E = AABBEREM: £_trace 1% None THRWEHEIX., 2 — FOEITHICHEARA R T
MOHXNZBTT (TN IBFALES), BHEIE Y —RADFHLWITI A XY b HFIT
INFETH, f_trace_lines % False ICHET DI L TANY FORITEEMLTEE T,

&L f_trace_opcodes % True ICRHEL T, HI—RI2DAXRY FOEREZFAILTVS
hrHLNFERFA . ZHF. FL =BT X > TEHEINZHNI L —2 X3 TW» 3 E8UCRN
H7=356. REFERA VRZ—T) ZORBFLNNZORBZ0H LAV LIZHERLTL W,

f_lineno X7 L —2HICBIF 2BHEDITHRETT — b L —RBE (trace function) T Z DA
CHEFRABEITO L BELLITY Yy Y I LET (RFEDETIVL—LIRVEEEDA), T
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Ny AT f_fileno ZHEZIALZ LT, ¥ v 7 d (Set Next Statement e b) ZHET
EREIC

TL—LF 7327 MEIXY Y F2—D% K- LFT:

frame.clear ()
DXV RE7V—BMFFR L T2 — IV ERANDOZBELTHIRLE T, £/, 7
=BT 2 AL —RXRZBLTOWEESE, Y2 Rx L —RIHERTUEMMTbEST, AU
FoTI7V =LA 7027 bV EBEARERSRAMIHEINS X512k D E5 (BIRIX. Flstz
WL, BTHS72DIC L =2y 22 ET 25H).

7 L — LDBEFEITH DY E RuntimeError 23 X 5,
N—a v 3.4 TEM.

FL—ZNw P (traceback) Z7J TV b FL—ANw 747V 27 NI OAR Yy 7 b L —R%
RHFLFET, "L —ANw 7 F TV =7 MIBIADRE T2 & ZITHEBRINIER S N7z D, types.
TracebackType Z WO U CHRIVICBIER SN2 D LE T,

BRIV S Tz b L =2 Ny TR, BIHAY FTDRRNFITRALZ v 7 2R o TV
RoZeUNVBIZ, PL—ANy 74T =7 FHBED L —ZANy ZOFNCHASINE T, fi
ANV RIICADE, ARy 7 b= 7077 AAITHRATEZ K51k DES, (y X %
S, ) FL—ANy Zid, sys.exc_info() PIRT XS NO=FHDERP, el M4 D
__traceback__ @ LTHELNET,

T T MTHEYIZNY IR0 & AKXy 7 P L =R (5 ELEFERAMINT) FEL T -
FU—AIZEEZHINE T, A X TV XHBWFENCEITEIN TV S5A, sys.last_traceback
LLT/B2ZIBTEET,

B RINICHER S Tz b L — 2Ny 7 Tld. tb_next BHMNY v 273N &KXy 7 L — A2k ETE
BT A HEOREIZ. PL—ZNy ZDERZICEENET,

FeAH LEHORREM: tb_frame IZIRED L RUIZBIFZEIT7L —L%Z$ELZT; tb_lineno
FBINDHEE L ATHS T, tb_lasti BHMERMHTI—FTT, L=y ZJHNOITHESS
RRICFETSNammE, try XNTHHNDIEAE L, 2OMIGT % except HiR finally Hin7z
WIEHIZIE. 7L =204 7727 FHNOTHESLIZER 22D L ER A

tb_frame "D 7 7 & A& object.__getattr__ IZ obj & "tb_frame" # i L TITWE TH.
BEHARY N BEHLET,

HEIABLFRERFRENE: tb_next ZAX Y 7 PL—RDRD L~V (FINDBFELIZ7 L — 210D
FE) 2 BB WVIERD LRV S None T,

N—=Yay 37T TEHE: PL—ANyZ7F 7Yz I Python 2— K2 SBRIVICA Y RE VR
fkcxz k51, BHFDOA VAR AD tb_next BEIXEHTEZ XS5k L

ATAR (slice) FTZTI b RFARF TV 27 NI, __getitem _ () XYV v RDDDRAT AR
ERTIDIMONET, AFAARFT7Y 27 MIMAAAD slice() BITHEREINE T,

AHLEHORHEMN: start (I TRTT; stop IE LR T, step ERAT v 7DOETT; 2h
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ZHAEM SN EE None Lo TWET, IhsDBBERIMEEOMZRTET,
AFGARXT TS 27 MEXAY v Fe—D%K—bFLET:

slice.indices(self, length)
:@nyF@$4®¥ﬁ%ﬁkwm%mb\x34xﬁ7917bﬁkwm%£®y—7
AWHEHEI N ZIZRBT 5. A7 4 RICHT2HEMERLET, 2OXY vy Fid3 o
0)*5‘@(%))"97&55?7}1/72 LET; Thz2N start BEUS stop DA VT v 7 Ak, step T7&
DHATAZADELTIETT ., 4 V7 v 7 RMEDB WD, #HHADETHIUI, BEHD R F A
A ZEDL LRV Y P THRDbOINET,

FHIXY v R (static method) T I b XY v P, ETHHALZL LS REKA 7Y 22 b
PHRXY Y REATV 27 "AOEWEHIET 270D ERRE LT, FIXAY v KF TV 22
MEIHOAS2DF T 27 b, BHEIEFI-—FERAY v FA T =27 b2dALT v 8TT, §HINY
AV KRBT TART FAAL VARV ANHEIGT 2. FRIGRENEG ATV =27 M3y IE
NieA T Mz, ZAYUEEEBRONFIEIRD ER A, BUXY vy FAF TV 27 MEE
WO LA A 7Y =27 b 2oy FLETH, YA 7Y =27 P BREMOH LATRET T, &
A7z MEHARAAT Y A M7 X staticmethod() THMINE T,

VSARYYRATSTI b II7RAXY Yy RATI =27 NI, #URAY v ATV =27 MUT, 5l
DATI =27 b @Y T v —THH, ZOF T2V V2T TRARI FTAAL VAR Y ADHH
DHITHEZRBELET, COXS3RLTHELEY FAXY vy FA TV 27 FOEEICDWT
F. LD 7 2—HEFRY v ¥ (user-defined method)” THHAINTVWET, F T AXY v R4
TVl MIHAAAD A A N T 7 & classmethod() THEMINE T,

3.3 %XV Y F4

77 A, FHRBARIORX Y v FEERL T, Rk (BEMEEPRATERL. A 74 AKGLARY) IT&
ZREEDMHAZHETEF T, U, Python OB T4 — Na— K (operator overloading) ~D7 71—
FTT, ZHCED, 77 ABEFEOHEETICHT2HMEORLI BV EZERTEET, FIRIE 277X
W __getitem _ () LWVWOZBIDAY v REEBRLTBD. x BIDITADA VARV ATHDL T,
x[i] X type(x) .__getitem__(x, i) &IXFFEMTT, FHTHERDIZWIRD | BEEIZRX Y v FHAERINT
WARWE X 2D XD REEEIRADS LHIS (720 T WX AttributeError 2 TypeError) 2k I E T,

kX Y v FIZ None ZFRAET 5 Z L id, ZAUTHET 2HENIMATERNZ L ZEKRLE T, IR 7
FAD __dter__() % None WHELLBAE., ZDF 7 RAFA T 7 7MUI LB T, %®4yx&yxmﬁ
LU iter() ZMUH T L (__getitem _ O WZUHEPRENTIZ) TypeError X L E T,

MAABIZ LI 2L — M52 7 7 A%FEET I 23, Bl SN2 A TV 27 ML o TEKRDN D % HiH
CRERLEDIZOPERTT, HlZIF 23 —r Y RIHALDBZORFEIEBLALEHI D LAY
A ATA ADEMAPERZ LI BRVDLH LAFEEA, (WIC DFFa2 XY ATV 27 FETAREDH D
NodeList f ¥ X —7 =z =AW ZD—HITT, )

iter__ (), __reversed__()

) —— F—

*2 _hash__(Q)

contains_ () X / v FIZZ o &SRRl Rb %2 L ET; ok
il HET 72 iR 2 # D W EET S
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3.3.1 EXNBHIEIAX

object.__new__(cls[, ])
I cls DFILWA VARV ARER DI EINET, __new _ O FFXY v FT (ZD X
Yy RIEFRRIRCENA TV 20T, FRINICENIX Y v FLEST2HEEH D ERA), A Y RE Y
AERT B EIBEREINT WS 7 I RZE -G IBIcL D EF, BDOFHEA Tz boary A b
F7Z2DR (ZF7RADHFUTH L) KEXNET, __new ) ODREVEEFHLVATS 7 FDL VR

ZYA (BHEE cls DA YRRV R) TRIFUILRD FEA,

R REETIE, 7T RO A VAR REHEKT % & 212l super ) . __new__(cls[, ...
D WGHEYIRFBEEELTRA=NI 2D __new () XY v REMFH L, FilzicERkIhiz1 >
ARV ARERETZMATHrORLETS,

L __new O N ATV =7 bDERFIFFETHIN, cls DA VARV RAERLEZHEITIE,
__init__(self[, ...1) DXL THLVA Y ZAX Y ZAD __dnit__ () DMFIHEIAET, D
L E self WHICEREINIA VAR VAT, BOO5IIEA TV 7 b arv Ry I 7 2CEINT
SIEERTCIZRD F5,

__new _ ()M cls DA VARV ABRIEBRWVEE, A VAXVAD __init__ () XYV v FIFFEEHX
NEH A,

__new _ () OEHRBEMNI. EEARELRT (int, str, tuple R E) OV T2 5 AT VAR RERE D
ARIARTZIIHDFET, o, VIREREDIRARZRIARTE72DI, HARLDRXRT TR
T A —N—F4 FENZET,

object.__init__(self[7 ])
AVARRYAD (__new _ () W&o T) BRI N, ZADHUH LITIGREN SIS H XN
F9, 5IBE 7 7R0a v A7 7 2ACELLDDTT, HREKI TR ZOIRES Z XML HIC
_agnit._ O XV REEOEE, REZSZAD  _dnit._ () XYy FIREEZ XD _dnit__ ()
Ay FEARINCHEIH LT, 4 YRR Y RADHEIEY 7 AFDHEUNHIA I NS Z & RFE LAY
b A, 2R, super().__init__([args...]) o

_new _ (O r __dnit__ O WFEELTAHII 27 bEWRT S (__new _ O DMERL. __init__ ()
MENE WAL RXTB) DT, __init__() »»5HIF None EZIRL TITWIFTERA; 25 LTLE
5 &, EITKHIC TypeError 2AEHEINTLEFVE T,

object.__del__(self)
A VARV ADWEINS L ZTLPEHENET, THET7 74 F 745 (HYITIID D TEAD)
TFALI7RXebMINET, BIEZ AP __del__ () XV v FERF->TWRHEAIE, IREZ 72D
__del__ (O XYy RiaThh, £IEZF2AD __del__ () XY v REPHRIWIIHUIH LT, 4 VR X
YADHIKY T A EH A LHEFICHIBR LRI AUIR D 8 A

_del__ O XYY FPHEERELEISELTVEA VARV ANDH LWBHREIED, WELXLGE S
i (HRIARZVWDHOD) ARETT, ZNUIA TP/ b EE MR ET, BIGE LA TV
FOABEEEINSERNIC __del__ ) BPFEEHINZ 2 S 2IFEEKFETT,; HED CPython ®
FETERIO—[O LLFECHINEY A

AVRTVEPHET LI ZIZ, BRIFLTWEATI =27 bD __del__ () XYy FBFIH IR MR
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AL D D XH A

AR del x FEKE x.__del (O ZFEUHLIFERA — &I x OSBIV 2 1 OS5 L. &
H3xx OSBAHV M0 ETEDB-E ZEOARIHINE T,

CPython RZEODF#: 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.
B

gc EYa— LD RFFaXrh,

BE: XYy F __del__ O BPLEBRKR TR ENS 720, EITHITIAE L =HI5HIEH X
N, Kb DIZ sys.stderr IWEELPERRENE T, K

o __del__ (O FEDa—FRFTEINATVWE L X2, FEDAL Y FRLFENHEE T,
__del__ ()T, By Z%Wokb, 7uv 2330 —X2MUHLED T 20EXH 5
BA. __del__ O OFfTICE W Eha—Fickh, 20V Y —XMBBUCHB I AT
WT, Ty Fay raiEEshd LAEEA.

o __del__ O AVETVEDY %y FRYUVHIZETTEET, oT. (flOED 2—
NBED) 7T 7HRTHRHEND D270 —r IOVEBIET TIHIBRE LT3 %, None 2
HWEENTVEDD LNLER A, Python i, B—D7 VX —Xa7 TIHEZ4FTDI B —
PNUVF TV 27 ME MO0 — SAVEBDHIFRENZFNTEY 2 —h bHIfREh s Z &
PRAELE T ZDX SR 70 — BB AOMD: S OBEBFEELBRWGE, __del__ ()
XYy RPMENTREE T, 4 Y R— b EINEEY 2 —ADEEFHAETH 2 2 & 2R
T DRI ODPD LNLER A

object.__repr__(self)
repr ) MHAAHBEBIC L o THUHEN, A7V 27 b 2RT TAROD (official)) XFINEFHAEL %
T AIAER B, ZAUT (EYIREREN G 2 5hhd) RICEDOA 7Y =7 b 2HAERT 2DIH 2 5. A
#h7s Python RO LS5 B bDTHEINRNETT, TERWVWAEDS, <...some useful description...>
EADXFHNHNPRENZRNETT, ROERXFINA TS =7 P TRINERD FEA, 75 AD
__repr__ () BERLTVT __str__ O EEBELTVWARINE. 27 F7RADAL VARV AD FER

A D (informal) | XFFIRBEDPERZI N 212D __repr__ O PMELNET,

ZOMBIEZT Ay ZOBRIZE L AVWSLNZDT, 72 TADEREZEA. DVWEVWTHRWE S XIS
TAZEPEETT,

object.__str__(self)
A7 27 +0 BEAKXD (informal)] H 2 WIEERRICHE L XFIRR LR T 2012,
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str(object) XHHAAABEE format (), print() XX o> THIENFE T, EDEIX string A 7Y =2
FTRFNERD FE A

__str__ (O 2B Python RILEIRT Z e PRI N VWE WS HT, ZOXY v FiX object.
__repr__ () YIFERZDFET: XO@EMLR, FREEELAREAEFERTA N TEE T,

HAAAE object 1K o TERIN/IZT 7 0 MFEEEIX, object.__repr _ () ZFFFHLE T,

object.__bytes__(self)

bytes IZX o THEUOHEN, A7 =27 FOANA PXFHIXRBZFREL T, T bytes £ 72 =
7 P RIBTRETY,

object.__format__(self, format_spec)

format () MARAALBEE., X HWKE T+—< v FEAXFH TFI)L OFFfi. str.format() XV v
FIzk o TIHOIEN, #7922 b0 7 75—y MLENF (formatted)” CFHIEBEMED &
Fo format_spec 51EUE. BT x—~< v MEA T a v DR EELXTFHNITY, format_spec 5l
BRI, __format__ () ZFEETZHNEIDEITH, ZLAED Y T RAIHAAALB DT AN
A=<y MLEZEELED, AL 5B T7+—~vy MEA T > a VBRIV ET,

BUED 7 + —< v MEX DML, formatspec ZBHL T X W,
ROEEXFIA T =7 b ThRINUIR D A,

N—=Yay 34 TEHE: ETROXFEIPEINLEGEE object HH®D _ format. XYV v KX
TypeError ZiAH L ¥ 7,

N—T 3 3.7 TEH: object.__format__(x, '') I¥ format(str(x), '') TiIH< str(x) &
Fffiice b £ Lz,

object.__1t__(self, other)
object.__le__(self, other)
object.__eq__(self, other)
object.__ne__(self, other)
object.__gt__(self, other)

object.__ge__(self, other)

InBiF bW 3 ” HEERIEL (rich comparison)” XY v RT3, HEFS Y RLE XY v FZHDON
JSEM T OB TS : x<y W& x.__1t__(y) ZMIHLET; x<=y & x.__le__(y) ZMUFHL £,
x==y ¥ x.__eq__(y) EMUHLET; x!'=y & x.__ne__(y) ZMUFHLET; x>y & x.__gt__(y)
EROCHLET; x>=y X x.__ge__(y) ZMUHLET,

JRREEE X Y v FIZEZA N5 BMORTICHT 2 HAZFEEL TRV E EFIZ, Y7Ly
NotImplemented ZiE3 2 LNFXRA, AL LT, EEICHEDTON L 21213 False »° True
ZIRLET, L2L., 20X Yy FIEEDEZEST e TEL20T, HEHEETFHN 7 —ED
AVTFRRAL (A if XOFEMH7) TEbhz5E. Python 32 DEICH LT bool() ZM-Uf
HUTHROEBZHIB L 5,

is ORI S object D __eq () AV vy FOTF 7 4V bEETIK L THBERLE
2. ROa—-FD X5 NotImplemented IR L E73: True if x is y else NotImplemented
o__me__ () XV v FIX __eq O WTIEEZHEL, NotImplemented TR WIFE IR % KL X

3.3.
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HET, MOMBHETFRT 7 40 b OFEZEIZIIHEROBERIEID D FRA, HlZIX (x<y or x==y)
X x<=y LIIRDEVA, —DODOILLRIEED SHBEE T BEIA KT 1213 functools.
total_ordering() ZZML T X\,

ARARLDOUBEEZ TR — P LTWT, HEDOF—IIMS A TES Ny Dafig A 7Y=7 b
Z{E2 L EQEELERRICOWT, __hash__ ) D FF 2 XY PARKFEPATVWLOTERLTLE
éL\O

INHDRAY y FiZid (E5lBHEEZY R—FL2VE, A3 8EYR-1r T 258 CHONS &
D7) BIBUE ANBZATN=Y a VIFFELER A, LA, __1t__0O ¥ __gt__ O FHVORE
_le._ Ot __ge. OWRBAEVORY, BXU __eq_ O ¥ __ne_ O BZENLHEDKETT, #
HE T 23572 2T TH OHHEE 7 O BN OHGHE T DIERER 72 3N 72 7 2056, A
BTYORMEINTAY y FOBEINET, £ TRVWEAEDOHEHEFDOX Y v Fﬁ)@ﬁ‘ﬁéhiﬁ“o
RIS 727 5 2{LFERINERE A,

object.__hash__(self)

HAIAAD hash () BIEP. set, frozenset, dict DL Iy v a%fliof-al vy a VAIOER
RS 2EL SO EINE T, __hash () AV vy FIEEBHEEZRILRTNIRD FHA, ZODX
Vo RIZREREE IR, BEERPFELVA TV 27 VEREIUAAYy Y afliR o2 WS 2T, 47
V7 bR TS ETHHAHINZEREX INCHED Ty Y 2fHZHET ST, 2h2h
DEZDON Ny Y 22 RAETEIE2BTITDHLET,

def __hash__(self):

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

FER: hashQ @FA TP =2 MREOD __hash__ () XY v FPIRTEZ Py_ssize_t DY 4 XY
DEEDE T, ZHF 64-bit TEALFEATWVDE 8 N FT, 32-bit TEALREATVWDEE 4 34
FCo A7V =2 2D __hash__ () DFI2D bit ¥4 XD FTHAMRIENBETDH 25513
BTETDOHR=1IFTHLLRD bit BZ2F =y 7 LTI, Z5F 2725 %IE python -c
"import sys; print(sys.hash_info.width)" 2573522 T3,

If a class does not define an __eq__ () method it should not define a __hash__ () operation either;
if it defines __eq _ () but not __hash__ (), its instances will not be usable as items in hashable
collections. If a class defines mutable objects and implements an __eq__ () method, it should not
implement __hash__ (), since the implementation of hashable collections requires that a key’s hash

value is immutable (if the object’s hash value changes, it will be in the wrong hash bucket).

I —EEIFTAFT74NVDIT __eq_ (O & __hash_._ () XV v FZHF-TWVET, 2Dk
. (A—TRWV) IRXTOA 7Yz 7 MIHLTEALED, x.__hash__ QO ldx==ydx isy &
hash(x) == hash(y) QWA ZEKT % & 5 Q@Y REZEL £3,

_eq () EF—=N=F 4 FLTWVWT __hash__() ZERLTVWRWVWY F ATl __hash__ (O I
MEERAYIC None ICRRESNE T, 7 FAD __hash__() XY v F2S None DIFE, ZTDY 7 ADA
VARVADNy Y afBERBEBL XD 235 iR TypeError 2 41, isinstance(obj,
collections.abc.Hashable) TFxz v 732Ny P2 fRERDBDE LTIELSGRH#HEINTE T,
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_eq O BF=N=FARLEIIADPBI FADED __hash__ () O HEEZRFEL-VWES, B
/REJIZ __hash__ = <ParentClass>.__hash__ ZRETEZI L T, TNEA VX T RIBEZ 2T
IR D EHA,

_eq O EBA—AN=FAL RLTVWEWVWZ IRABNY ¥ 2P K- bEMHILZ2WIES, 75 AERIC
__hash__ = None Z&®HTL IV, 77 AHHTHRWIZ TypeError X 55 __hash__ () %
EFKT 5 L. isinstance(obj, collections.abc.Hashable) FEUH L TiR-> Tovy & 2 AJBE & ik
MENBTL &I,

FER: T AT XFHNeANAL MID __hash__ O X TFHEIRARER 5 > X L HT 7 VL R
ENFET, Ny ¥ 2 fHIFHEMD Python 7Bt AN TIZERTH D Hld £ 525, Python Z#DIRLE
B35, THTERIARDET,

COHINE, HEICEREIN AN TRHERAOKENRE O(n?) iHHERZEHT 2 e TiERIah3
Y —E25E (denial-of-service, DoS) 2% 3 2 R#&E T3, s#MlllE http://www.ocert.org/advisories/
ocert-2011-003.html 2B L TL 2 & W,

Ny YA HOEREIFZ, EEDAL T L —Y a VIEFISEEL T, Python X ZDIEFRFIEMHEIEL TW
FRA (7 LTEE 32bit & 64-bit DEITHRLD FF),

PYTHONHASHSEED SR TL 72 & W,

N—=VaY 33 TEH: "> adDFYRLMEMBT 7+ b THINZRD F L,

object.__bool__(self)
BIHYET 2+ fHAAAEE bool () 2EETZ-DICMUH XN T, False £721F True BIRX %
FAUER D ERA, TOXY v RPERINTVRVE E, __len () PWERBINTOVIUIFEUH X
N, ZOMEDPIE 0 THNIE L ARINET, Z7I7AD __len__ ()b __bool__() dEFELTWV
BWFIUE, ZDT FADA VARV RITRTEEAREINET,

332 BHET7IVEREHREIAXTS

DTFDORXY Y FEERLT, 7I7AAL VARV ANDEET 7€ ( x.name Offifl. x.name ~DLA.
x.name OHIFR) OBEMHE I RARXTA XTHI N TEET,

object.__getattr__(self, name)
774V DEMET 7 AD AttributeError THRMLZE & (name H34 Y A X Y ZADEMF 7213
self D7 T AV —DEWTRW=DIT __getattribute__ () A3 AttributeError %iEH L7=2:
name 7O XT 4 D __get__ () D% AttributeError ZiEM L7 F) WIS ENET, ZDOX Yy
FiZ GtEXN) BHEMEZEIR T2, AttributeError BIAFZ2EH Lizibhudz b 8 A,

BB EEOBRETEENEO»IUR, __getattr _ O WFMEFHEINERA, (TR __getattr__ ()
¥ __setattr__ () BEKINZIENFFICINTVWE/HTT, ) 2 $1ROEDE, 25 LRk0VeE
__getattr__ () DA Y ARV ZADMOBHAEIC T 72 2T 2 HEDRL KRB0 TT, £z, Pixl
YHA VAR AEBICH L TR, lHEA VAR Y 2ADBHERFRZICHALZN 2T (Rbbicto
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ATz VAT ZZ2T). BHEERZZ2CHBEILTOWA3 D TEET, EECEET 7€
FSERICHIE T 2 HEE. LIFD __getattribute._ () XV v FESBLTL X0,

object.__getattribute__ (self, name)

PIADA VAR Y RAWT BBNT 7 e A RET 5010, WMEFCHIEEAETS, 75
AW __getattr _ () DEFERLTVWBEHE., __getattr _ () &, __getattribute__ () THRINIZ
FEOH§ 20, AttributeError BIAA 2 X LARWR D IZN T E A, TOXY v Fid FHRE )
JEMEE %R T 2, AttributeError B2 EH L E T, 2D XY v FAFRIVICIERZ < FEUH X
NTLES>D%[ D, EEDBEICEHE I, RELZBEETADT 7 AT, HlZIE object.
__getattribute__(self, name) DX I ICEETI T RADXY v FEFEUBEHHAZMHE > TRHEEH X%
TR D £EA

AR SRS AA LB SREEICIF N SRR X Y v FOREKR TR, TOXY v FHE
BESNDZENDHD ET, FHHEAV Y FIER 22RLTIZIWN,

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

object.__setattr__(self, name, value)
BHEDORANRASNBFIENENE T, ZUEFEORADBRE (Thbb, 4 Vv RAX U RFHE
ANDEORA) DD D I ENE T, name FEHEHT. value \ZZDEHITRATZETT,

__setattr__ () OHTA YRR Y ZABHEANDRADRBER S, BIKZ 7 AD N FRICARDORXY v
FZIERH I ZTUSR D F8A. HlZIX, object.__setattr__(self, name, value) ¥ LET,

object.__setattr__ I obj ¥ name ¥ value ZEL THITT 3, BEEANNY M ZEHLE T,

object.__delattr__(self, name)
__setattr__ O WP TVETH, RATERIMEDOHIRZITVWES, TOXY v REFEETZDIL,
A 7Yz MiZE 5T del obj.name HEMEDH 2 HEFITLRIFIUIRD £HA,

object.__delattr__ IC obj ¥ name ZE L THTT S, BEEANRNY M ZEHLET,

object.__dir__(self)

F7Y 27 M dir() BMFH I 2XNTHEINE T, =7 Y ARRS AR TIUIRD £
Ao dir() WRENTS—r Y A% VA MIE#H L, Y—FLET,

EVa-IDEMET VLR EHREIAXTS

iR %EID __getattr__ ¥ __dir__ d, EV 2 —LEBEHEANDT 7 REDRRXIA X T EDICM
ZET, EYVa2a—ILLRLOD __getattr__ BABIIEMESATH 2 1 5| EZITWD., GFELLHELZERET
7> AttributeError ZE ML EF, BUENEI 2 -V F TPz 0o, BEOMEK, D% D object.
__getattribute__ () TR 5K H o 72551, AttributeError X T 2HIC, TV 2 —1 D
__dict__ 25 __getattr__ MR INF T, Afddr-oEEE ZOBEBEATHIHEIN, BERINIR
EhET,

dir__ BABUIBIEZZ TS T, BV 2a—LD7 7 AARERARIZR T LFHD Y — & >V A IR E770Y
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IR D FRA. FIETZHEE. COBBBEY 2 - 1VOFHED dir() HRZ FEZL T,

O VRETOEY 2 —LOEIfE (BERSTB T A DRERY) DIAXTAL XD/DIT, T a—L
F 727 MDD __class__ JEMEIZ types.ModuleType D% 77 I ANHKETEZE T, FlIZIERD L STk
DET:

import sys

from types import ModuleType

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

return f'Verbose {self._ _name__}'
def __setattr__(self, attr, value):
print(f'Setting {attr/...')

super () . __setattr__(attr, value)

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

AR: V210D __getattr__ BEFRLID __class__ ERELLDLTH, HEXHLZDIEMNET 2
L 2ZDELPEDN BRI T - £V 2—1D globals NDEHET 7€ A (EY 2 —LAHDa—FH
BLEY2—LO globals DYHSTH) BEEZI FHA,

N—U gy 35 TEH: £V 2a—1LDEN __class_ DNEZAAABEICRD T L7
N—=a ¥ 3.7 CBI: __getattr__ TV a2 —VEMkYE __dir__ Y a2—VEM.
BE:

PEP 562 - €Y a—I)L® __ getattr__ ¥ _ dir__ EYa2—® __getattr__ BB XU __dir__ M
DA,

TRV 1) T2 (descriptor) DERE

DTFDOXY Y Rid, ZTOXYy REFDOI IR (WbWwd TRI TR (descriptor) 77 R) DA VARV R
D, F—=F— (owner) 7 FAHIET S L ZWXOABHENET (FTRAZVFRE A—F—Dr 5 AFEH
P ZOFOWITNLD Y 7 AFFE IR IFIUIRD FHA), DTofITE. 7 BT i, Aivt—F—2
FAD __dict__ OFm,8T 1 (porperty) DF —TH 3 kI REEZIHEL £,

object.__get__(self, instance, owner=None)
F—F =032 (ZIRABUET 7 RRADEGE) . VIADA VARV A (L AR AT 78R
DEE) ODBRMEBISFICFF O XN E T, instance ZBUTELEEZ 7 7 AT 3, 7> a>D
owner 5183 * —F—2 5 X TF, owner MU TEHET 7€ RXF %L %X None T,

ZDOXYy RiE, BB ERZIRT 2, AttributeError At 2 EH L E3,

PEP 2523 __get__ () & 12o% 2005 ZRHOMOHLAGEEA 7Y =227 P THLEERLTVE
§o Python DMABIAADT A7) FRFZDMERRETR—FLTVWETH, H—F =T 1 HOY—
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NOHIZEMA OB ELELT25DbHD £F, Python D __getattribute__ () FEEIIHED
E3ELLT. WO EEICELET,

object.__set__(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEFTZ72ME value IZEET ABRICIEOH I E T,

__set__ () HBWVIE __delete__ () BT 22, TRZVIFRX 1F—=XFTRAZVTR| ZEDLD
F5, K TRV TROFVHL 2SR LT EX 0,

object.__delete__(self, instance)

F—F—TFADA VAR VR instance OB ZHIERT BRI EINE T,

__objclass__ JEMEIZ inspect EV 2 — X o TRRZ N, 2O TV 27 W ERINT7 7 AEFE
TH2DfEDONET (ZOBBMEZEUNCREL TEL &, BINRY 5 ADEMEZ FITRICHR 281220 %
o MUHZNZMICE 5 TE. ZOBHUETEHEEINTZZ 7R (B LAWZZDH T I I R) DA VARV AH
1 HHOMES F e LTRSS LRERINTVS Z e E3 (FlziE. CPython XA TN
CTHEITENIRAY y FRZOBEHEZRELET ).

TRV T2OFVHL

—RICT R ) TR KRR 7 RIS 2 8ifF (binding behaviour)” Zb0A4 7Y =7 MEED Z &
T, TAZ VT XIE, 7AZ VY TETm baj (descriptor protocol) DXV v K __get__ (), __set__(),
BLUY __delete_ ) EffioT, BET 7R EF—N=F 4 RLTVWEHDTT, ZTNEDAY Y FOW
THDPDATY 27 MITHLTERINTVWEHE, 7922 MITAZ VTR THZ L VNET,

BT 7 ADT 7 AN FOEHEE. A7V 27 FOHELSMEEZMD B LD, HERELLD. HIBRL
72D F220HbDTT, BRI a.x ICLZ2EHOMEKRTIE, £3 a.__dict__['x'] . KIZ type(a).
__dict__['x'] . 2L T type(a) OREI FRATRARI ZATRHRVHDIIHL . &\ o - BEEITHEHNE
ZhEd,

LA L, MBEMROMED, TRZYTRZAYy ROWTIULZERLTWE L 7Y 27 bTHIUL, Python
77 AN bOEEEA—N=F 4 FLT, RODITFTRAZV TRV v REMOHL T, edodEEoh
DEZTTARAZVTERXY w RPREFHENZE, EDTARAZYTRAY v FRERINTNT, EDKSD
WIEOH IR =20IRIFLE T,

FTAZYTRECHLOER 722 Di1F, BUEANOHFM (binding) . THDH a.x TT, 5B EDLS
WKTFAZ ) FRIGGEREEINDEIE a WKRIEL 3

BE#EMPUE L (Direct Call) D HMT, 20D o IO OIESH LEIEIX, a— N TEETZX 2
TEXYy FOFEFHL: x.__get__(a) 2{T52 W03 DT,

12 X2 AR (Instance Binding) 473 =22 b VARV AANRET 5L, a.x FFFHEL type(a).
__dict__['x'].__get__(a, type(a)) WKEMIhET,

25 2% (Class Binding) 7 7 AAKMT 2L, A.x PP L A.__dict__['x'].__get__(None, A)
WEAINE T,

super 5R#& (Super Binding) If a is an instance of super, then the binding super (B, obj).m() searches
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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__).

A VAR AFHETIE, TAZ ) TEZREUHLOBEIBEMIZEDT A7 ) FRPERIN TV E0IHKIFEL
T3, T—XTRIZUTRIE, __get__ () ¥ __set__() . __delete._ () DIEEDOHAEVEERT LI L
MTEET, __get__O) PERINBVEEFICIE, ZOBMICT 7R T22, 204727 DA VR
RUATFEZZOEI B IGEERIE, TAZVIZA T 27 VEEDPIR->TEE T, TAZ VTR
_set__() t __delete__() FRIFZOEELELLEZERL TV, T—XTRZVTReRDET; B
LA bERLRITIE IET—XTRAZVFRXTT, @HE., 7—XT A7V TXTIE, __get__O t
_set__O) BERL, — /5, ET—ZXTRIZVTRITE __get__ O XAV RL2HDFERA, __set__0O
¥ _get__ ) BERLET—RFTRAZVFRIE, 4 VARV AFEBENTEBEEIHERSINTD, HIZZD
%A —NF 4 FLET, M, EFT—2 7T 2270 F2OBEEIE. BEEIZA Y222l TH—1~T
A FENET,

(éstaticmethod % @classmethod % &¥9) Python XV v Fid, 7 =& TF R 7Y F& e LTEREIALTY
Y, ZOMR, A VARV ATEXY vy REHERLEDA—N=54 FTEXY, ZOZiZLh, fix
DA VAR YARRL Y TADMDA Y AR R BVCER 2L BET 2 e TEET,

property() BB T —X TRV F R LTEESINTVET, Mo T, A YRRV REHZ 087 4D
BEe A —N—5 4 P52 NTEEEA,

slots

__slots  EFS ., (FRANTADIIR) T—XAANEIHRICES L. (RIIZ _ slots ~ TE
FLTWEREI IRIHFEL TV E2TRWED) __dict__ ® __ weakref  ZEBLRBRVWESICTE
N

__dict__ 2D DITHANT, HIWTEZ XY ZEHE»R D KEVWTT, BEEROZAY—Fah»rkbAL
TZ%3,

object.__slots__
DT 7 AERIE, A VAR APV ERBHERT XTI AT 770, 3TN0 —
rUARRATEES,  slots &, HA YRR VRACKHUTES SN ERICHE A s EER 2
fERL. __dict__ & _ weakref  DHBINZER I BVWESICLETS,

__slots__ ZFBIIBDEE

o slots  EFREBRWIIANPLMKTIEE, A VARV AD __dict__ BEY _ weakref B
P E R HATRET T,

o __dict__ ZEDBZVHE. _ slots  ICHIESHTOROHIRER 2 A Y AR Y ZARAT S Z
LIETEERA, FESINTORVWERHZH> TRAL £S5 & LA, AttributeError AVEH &
NET, IR EREHNRALIZVWORS,  slots ZESTHBIC ' _dict ' 2ERZO
= Y RITEMLTLEE W,

o slots  EEBLTWVWDBRI TADEA VARV RIZ __ weakref  BREDBRWEHE, A VAR
VRN T 2592 (weak references) FV R — P ENEFH A, BFEROY K- BB ERS,
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~ slots  EEESTBHBIC ' _weakref ' BEERLDI — 7 Y RITEBIMLTL 30N,

_ slots E. P RADLRATEERICHNT 2 TRAOD TR 2o THEXNE T, ZORKE,
_ slots WEBRINTWVWBEA VAR VZAEBOT 7 L MERZZ S REM R #H > THRETE L
BoTWETD; 2o LARVE, TRAZVFSRICEBZRAR I 7 ABUP EEELTLES ST,

_ slots ~ ODEFSOERK. ZOADERINIZI7 IRZFICEBED FHA, HIZIRXATEFINE
_slots @3 FZ7 7ATHHMAAIEETT, L. F277RE. BES  slots (T ZI2id &M
D Ay FOAFDAEZDZNE) RERLEBEWVED __dict__ % weakref  ZFHE T,

BB AT, HEZFATITRERIN TSI Ry " 2ERLEEES, HEZ 7 ADARy b T
ERINTVEA VAR AERE (TRZVTRZEREY 720 5BHEIBLARVED) 727X T
ERARVET, ZHUTEKD, Tl LOBEITEILR->TLEVET, fRIZ. ZOREZ BT
57D HPDF =y ZHBMENE S LLER A,

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

"variable-length" built-in type such as int, bytes, and tuple.
Any non-string iterable may be assigned to ___slots .

If a dictionary is used to assign ___ slots___, the dictionary keys will be used as the slot names.
The values of the dictionary can be used to provide per-attribute docstrings that will be recognised

by inspect.getdoc() and displayed in the output of help().

ANDORAEZ WHDZ ZADBFET _ slots  ZFioTW2 L ZOAEMEL T,

__class_

BEDOAT Yy RO IR Mo ZEMWK I TEEITD, Ruy P TERINLEEZF O
77 AF 1 ORonET (MORES F 2D R0y MIETRITINUIRD FHA) - ZHUGERKT S
¢ TypeError MEH I N FE T,

HL  slots LT ATL—F 2FHT L. ATL—XDEITLIC TRAIUTE BEsn
3, L2l _ slots  BEHEEREDOATL—Z2REDET,

333 VSREMZENRAEIAZT S

T IADBMD T Z R EMAT B EITHT, B FAD __dnit_subclass__ () DFECHINE T, ik
FAT2E. Y77 5RADEHMELEET L7 7 RAZELILHNTEEY, ZHUE. 7I9ARTaL—keeT
HRAMPTVEITN, 7R TaAL =40, ZADEHAINLFHED Y FRZDAITHET DI LT,
__init_subclass__ &, 25, ZOXY Y REERLEZIZ FRADOFROY 77 5 ACHEHAINET,

classmethod object.__init_subclass__(cls)

DAYy Flid, FNDREREINT 7 APMKINZBICH IO EINE T, cs 3FH LW T2
FATT, DL, DXV Y RBA VARV ARAY v FE LTEREIND &, BRIIZZIZAXY v R
WEBINFET,

LW 725200 7F—v—F58X, DI 5 XD __init_subclass__ IZEINF T,

__init_subclass__ ZAALTWAMD 7 52 DHEHED D12, UTOa—FD X 5 ITHER
F—U—F5EEZEE L0, MO5IBITREKS 5 A5 ZEITNRETT:
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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__ OF 7 4L FEBEIMHITVEEAD, AS2D58 L & HIMESHE
N=581%, =7 —%2EHLET,

AR: XX 72Dk metaclass 13D OBIBEMIC X > TIHE X 4. __init_subclass__ ¥

KHEXND L EHD FRA, FBORAZ 252 (HRMZL Y FTIEZL) &, type(cls) ¥ LT
J w2 TEET,

N—Ya ¥ 3.6 TEM.

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

__set_name__ () hook.

object.__set_name__(self, owner, name)

F—F =237 5 R owner PMERINREETHIFNCHUOHINE ST, A 7927 3EDI S
AD name WZHH B THNET,

class A:

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

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

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

class A:

pass

c =CO
A.x =c # The hook ts mot called

c.__set_name__(A, 'x') # Manually invoke the hook

FANE VS RAF T FOER 2SR L TS0,

N—3 g v 3.6 TEM.
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AR SR

T 74NV FTE, 77 R type() 2o THEINE T, 7 7 AKRMKITH L VAFIZERTEITEHA, 75X
#7% type(name, bases, namespace) DfERICH —HMIHEINET,

7 RAERT AL REIHARTA R TEE T, TDOLDITIEY 7 RAEFITT netaclass ¥— 7 — N5z
Th. ED X RGIBEERITICEOCHMED Y 7 A2 MA L £5, RDBIT MyClass & MySubclass (ili/s
&b Meta DA VAKXV RATY:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

77 ZAERDPTIHRESNAMOF — v — PRI, BRET2ITRTOX XY F2ABFITEEINE T,
77 AERDFATEINIS, UTDORT v IBECET:
e MRO =¥ IV DfERDPITHONS;

o WYIIRARY FADRESNDG;

7o ZADHEIZEEBHER I NS,

27 ZADKEINETESNDG;

o VIRXTY =T MIMELNS,

MRO I kU DfER

7 7 AERICHN D HIED type DA Y ARV ATREBRWIGE. ZDA VARV AD __mro_entries__ XV v
PRI NE T, R o75E6. ZOREZDOBDEERIHEOX IV EFIE Y LT, __mro_entries__

XYy FRRCHINE T, ZOXY vy Fik, ZOHERKEDORDLDYIHDLNE T F72DR TV ERIRITIKR
DERA, ZDRTNIETHZZLdHH, ZDEIRGETEZORKIIEHINE T,

BE:

PEP 560 - typing €¥ 22—l I3V v Z7EIZWT 2 F5FEa7ICL B R—-1
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BB X R Y S ZDRE
25 ZEFH L THYRA X2 5 23, UTFOES CREsNES
o BELHITIRA XY 52852 5N TOAEVESE, type() b T,

o BRIIEA R Y 5 AHEZ BATOT, EHD type() DA Y AR Y 2 TIEBW BE, ZHEARY
52 e LTHEENE T,

o BRI X2 52 LT type() D4 YRRV ARG Z b, RESERINTOREEEE. &
BIRE LT (EBIRTRD TO) X X2 5 20 MEbh T,

BROIRENRA 227 T3, (b LHEIUI) HRINITIEESI NI XX 75 R HEEINLTRNTOR—-RI 5
ADRART I ANSRENE T, ROBIRENLXZ I 52, TNEDA XTI ABEHOITRTOYTXA T
THDBEIBRDBDTT, AR FRBEMO NS Z DHEMERTG- X R FHUE. 7 F RAEFKIZ TypeError TH
WML ET,

5 2D &BEIEHE D %EE

BEYIR AR 7 IABEESIND &, 77 ADHHEMPHAEINE T, D LXXT 7 AD __prepare__ JEE
o TWAHE, namespace = metaclass.__prepare__(name, bases, **kwds) 2SWHINFE T, B
DF—U—F5IEIE, DL TAEBRICHIUIRESINE T, __prepare__ XV v RIZF ITAXAYY R 2L
THRETIVLENRDD FF, __prepare__ DMEKR L TGRUZAHTZEMIE __new__ ICEINFETH, &Nk
JIRXTI 2 MEFH LW dict ITa¥—LTERZINET,

XR7 5 AT __prepare__ BN WIGE, 77 RDOGRTEMIZZED HFEffE~y ¥y 27 LTHEE
nEI,

BE:

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

75 AEEBDORIT

7 5 AKMEDS (REDITIZ) exec(body, globals(), namespace) & L TFEITEINET, BEDOHFUIHL L
exec() DEEREWVWIZ, 7 7 ZAERDPEBNITITONLIHE. LIS ANVZRa—T 2L oTY 7 AKNKE
(EEORXY v REED) PBEOR =T HUDOR =T hbA4/MESHTEL2 VWIS KT,

Ll 77 ZERPEBALTITONDIRTE A, 77 ANHTERSNLXY v P37 AR a—TTE
REINAHMERZ L3 TEER A, Z7IRAEREBA VARV AXY v FHRTFTARXY v RORAIDZ
A=BZNnoT7 72 RT 50, ROEHTHIT 5, BEREWICHR a2 —-72YonTnd __class__ Bl 5
77RALBITIIED FHE A

3.3. HHAV YA 49


https://www.python.org/dev/peps/pep-3115

The Python Language Reference, 'J1)—X 3.10.13

VSRFATS U FDIERK

7 I ARKRDEITICE o T 7 RDLFZEMPFIAL 725, metaclass(name, bases, namespace,
xxkwds) ZIMPUH T T IRA T 27 PBERENET (ZZTEIIZEMDF—7 - FNiX
__prepare__ WKEXNZHDLFLTT),

DY IAKFTY 27 M, super() DESIBIERIZE > TSREINZDBDTT, __class__ &, 7T AR
HEHD XY v A __class__ F72id super DVWIT L ZZBIRLTWAEAEIC, a2 %4 ZI2Xk o TEKRE
NBWEED /v -2y =TT, ZHE AV y FITEINTZRIDOFIBICE SO THEDESH LEITS
JoDIHFHEINDE 7 ZRAENEIA VAR AR E N5 —F, super() OEFIBEANL F> IV Ra—
TWEEDNVTERINT WS Y 7 A2 IEMICHKAST 2 2 ZATREIC L £ 35

CPython RZEM:FH: CPython 3.6 LI TIE, __class__ ®Lid. 77 AAHTZEMICHZ __classcell__
IYVPY =2 L TRXRIZIAZEENE T, __class__ BIADBRFEELTWEEEER. 207 7 ABIELLH
MbXh 272012, type. __new__ O LICELET 2 ¥ T LIcEHRENE T, KBLZEAEIE Python
3.8 Tld RuntimeError 272D £7,

TIFNIDRART TR type LEAEMNIZIX type. __new__ ZMUHT AR I 5 2% FoT0W3 L XL, 7
FIAFTY 27 P ERAFRLIRICRD A A X MEDFIRDPEH S £ 5

1) type.__new__ XY v FH __set_name__ () DEBREINTWVE 7 7 ADAFZEMH2L2TOREEE
INELET;

2) ZNHD __set_name__ AV v FH, ZDAY Y FPERINTVWEI IR, BIUZIRET SR
MICHID HToRTWaHAHETZ5 e LTSI ET;

3) HLWIIRADAY v FIFRIEFTT C LITMBET 282 7 AT __init_subclass__() 7 v 7 D
UHxh s,

JIARFTI 2 PIMEREINBRICIE, 7 TAERICEENTVWE 7 7ATaL—x (b LHIUR) 27 7
AFATI 2 "IN, TAL—XDRT AT 27 MBI I TERSINSZZ TR L TR —HILDGAETZE
R E N E T,

LW 7 A0 type.__new__ THERINLE ZiE, BETZEMsIBE LTEIZoNATI =7 MEH LWV
JEFEffE D~y B NCEBEIN, TOF TV 27 PEIEINE T, Il BHLEZbDEHAH LERD
TaFXFTTI7yvTEN, VI7RF T2 bD __dict__ Bk 3,

BE.:

PEP 3135 - New super BERD __class__ 70— % BRICOVWTEHR L TVET
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XRY S ZDE&E
X R T AR BWBENFAMEZ > T0E T, AT THENTERET A4 T 7IE, FIER, vl

k. A VR -T2 —RADF v, BHFIFVF—>ay, BEFuxT 44K Tuoxrs, JL—LAT—7,
ZLTHEYVY—2uv 7 At woizd b 3,

334 AVRAAVRADAREIIAREY T IS RAFT VY

MTFDAY v FIZHAAAREE isinstance() ¥ issubclass() OF 7 4L FOFfE%E FE X323 DICHIH
LE,

FFlZ. abc.ABCMeta X X7 7 Rid. fIREJES 7 X (ABCs) &7 RIEEJE S 5 R (virtual base classes)” ¥
LT, 0 ABC 28t (RO 5 2% (ARSI E &) BICHENT 372010, cRLDAY v FEHR
TLTOVET,

class.__instancecheck__(self, instance)
instance B (B, F2IIMEENIC) class DA VARV AL ZEZHNLHEIT true ZIRLE T, EFR
ShTwhid, isinstance(instance, class) ODEED-DICNUPHINE T,

class.__subclasscheck__(self, subclass)
subclass H% (E#E. FIIHHIERNT) class DB T 7 F AL EZ LN ZHEIT true ZIRL FT, ERS
ATV, issubclass(subclass, class) DFEED-DITFIHINE T,

BB, INSDAY Y R, Z7F7RADH (X2 FR) LTHRERENET, EEDIFRIZIITIAXY v FE
LTEHETDAZILIITEFRA, ZHE. A VRRVRZNEERDEZ FRATHE ZDEEITDH, f VARY
R XN RHEA Y vy FOBRRBE—BLTVWET,

BE:

PEP 3119 - MIREEV S ADBEA MREKSZ 7 X (abc Y 2 — L% SR) 2 SEICBMNT 3 XkicE
WT DD 5. instancecheck. () ¥ __subclasscheck () %@L T. isinstance() ¥
issubclass () WKHBOEHWEE ¥ 2 -DDIROILRRHD D £ 5,

335 JxxVyIB%EIZIaL—+T3

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

in which all the elements are of type int.

BE:

PEP 484 - > b+ 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.

3.3. HHAV YA 51


https://www.python.org/dev/peps/pep-3119
https://www.python.org/dev/peps/pep-0484

The Python Language Reference, 'J1)—X 3.10.13

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

classmethod object.__class_getitem__(cls, key)

key \CH 2RI TCRIMMLE N 22V v 2V FRZRT ATV =7 FRIELE T,

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

) ——

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

The purpose of ___class__getitem__

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

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

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

__class_getitem__().

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

class for purposes other than type hinting is discouraged.

__class_getitem__ versus ___getitem__

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

ject if it is properly defined.

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

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

from inspect import isclass

def subscribe(obj, x):

"""Return the result of the expression “obj[xz] """

class_of_obj = type(obj)

# If the class of obj defines __getitem__,
# call class_of obj.__getitem__(obj, x)
if hasattr(class_of_obj, '__getitem__'):

return class_of_obj.__getitem__(obj, x)

# Else, i1f obj 72s a class and defines __class_getitem _,
# call obj.__class_getitem__ (z)
elif isclass(obj) and hasattr(obj, '__class_getitem__'):

return obj.__class_getitem__(x)

RDOR=I 1% L)
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(RIDR=I D5 DREE)

# Else, raise 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:

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem__,

>>> # so __class_getitem__ ts mot called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

PEP 560 - typing EZ 2= xRV IBIINTZEEBIAT7ICLZYHR—bF Introducing
__class_getitem__ (), and outlining when a subscription results in __class_getitem__Q)

being called instead of __getitem _ ()
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3.3.6 FUHLAIGEA Iz I b ZEITIal—+T3B

object.__call__(self[, args...])
AVRRZYZABPEBE LT 7 RENT BIIBEOHEIRET, ZOX Yy RBRERINTWVWEIHE,
x(argl, arg2, ...) EZKE»ICIE type(x).__call__(x, argl, ...) KEHIIhFET,

33.7 A7 F%ZIZal—F93

U TRBFEAYy REERETZILT, AV 7F+-4 7927 M 2RETEZET, ary 7 HIEHEE (VXK
REATINDESIR) D—TV2A R (BHE DLO7R) IvEYT TIH, MoaryFFbHEU XS5 ITKET S
CEDVTEET, RAIDAY v FREZY =7 YA LB~y BV 728l T 2 -0 1fibh 7, & D&
Wik, =T YR THF— LTEXAZDIE. N ZS—Fr YADRILLTO <=k < NZm388 L, L
QBERDOHHEERT S slice A 7227 FTF, v v BV, Python OEHED HE 7027 bDX
Yy R REZBANETEAY v F keys( | values() | items() . get() . clear() . setdefault()
. pop() . popitem() . copy() . update() ZHEftd 2 Z & HHERE XN TV E T, collections £ 2 —
U, MutableMapping MREEST TR T4 L. __getitem _ () . __setitem _() . __delitem__() .
keys() EWHEEE B XY v FHEPLHHIXTET XY vy FEERT20Z2IF T NET, AL —
7 v 213, Python OFFEHED list A7 =27 FPRUT LS. XY v F append() . count() . index()
. extend() . insert() . pop() . remove() . reverse() . sort() EIHEIRZTT, HRIZ, ¥—7F
YARNZ GEFSEERT ) AL MOIBRLZ2ERT 2) ®REZ, UTRHHATEIXAY v F __add O .
_radd__ ()« __dadd__ () __mul__ O __rmul__ (. __imul__ () BEFRLTEEIRETT; 2L T,
ZHPANOBIHHA T IZERITRETED D TR A, vy BV 7y —F Y RARMA L H. FEORL in i
BPWMEZ 2 X5 __contains__ () XV v REEEFTRETT; vy Y TR in kv Yo% —%
MRIRETT,; =T YATREZRRITRETT, vy Iy by =72y, av7FOMEORVK
BUENTED XS __diter__ () XYy FZREITRETT, vy B/ TlE __iter__() 34 7Y =2}
DF =10 L TRIBAUES; > — 7 ¥ A TIIMELEO KGR 21T 5 RETT,

object.__len__(self)
MEOUH U THARA AR len() 2EELE T, A 7927 FOEX%E 0 MIEOBETRIZITUER
DERA. £/ __bool__ O XYY REERLTELHI. __len._ () XYy R0 ZRTXS5KA
TV M TVEBEaAY T XA MNTIRBEARINET,

CPython E#EOFH#: CPython TlX 7Y 22 FOKRIIIHFEKTD sys.maxsize TH S Z L DE
RENFET, RED sys.maxsize ZHZ 255, (lenO) D X5 7%) WL OHhDHEREIX OverflowError
PEMTETLE S, BEAEYX LTOHET OverflowError ZZEH LAWE ST 2I1E, A7V
7 ME __bool__ () XYy FEERL TWRITIIRD A,

object.__length_hint__(self)
MEXHI LT operator.length_hint() ZFEELET, A7V 7 FOHEINZEX (EEODHD K
DEDPoZVEP-7DT20b LAERA) BRIRITNUIRD EVA, BX1E 0 Y Lo TRy
UL D F¥AL IBD X NotImplemented LR 25EDH D T, ZDHAEIX __length_hint__
XYy Rk olzHarRICL b E T, ZOX Yy RiFMPcRELTH H., EMEIZHETIE
HYFEEA

N— a ¥ 3.4 TEM.
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AER: R4 70E PITD 3 XYy FIZ&k o THHERIZITORLE §. RO K 5 RO LIE

al[1:2] = b

{{

RDESICHREH

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

MUTHRAETT, BELRWVWRA T A4 ZDFZEIX None THD LN E T,

object.__getitem__ (self, key)

self [key] DfHFHE (evaluation) ZFEHT 27D IEINE T, -T2 BoKE -t
LTEBBERIARF T 27 X TERTNEIRDERA, (V=T YA BEZIaL—F
B) BOA VT 7 ADMRINE __getitem _ () XYV v FREL D F£F, key BABEYIRETH -
72358, TypeError ZEH L THDLEWVWERA; (ADA V7 7 ZEICH LT S0 DR Z1T - 72 1
T) key B =7 Y ADA 77 AEENDIETDH 5355, IndexError ZEH LRTAUIRD £E A,
T T BIDEGEE, key DD B5E (YT FTEENTOVRVES)., KeyError Z%EH L7

FUIIRD TR A

AR for V=T TIE TV ADKEGRZIELSRIETE 2 K512F574DI1T, RERA VTR
IR U T IndexError 23EHINZ D LHIFLTVWE T,

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

instead of __getitem__(). See _ class getitem___ wersus ___getitem___ for more details.

object.__setitem__(self, key, value)
self [key]l I TE2RAZFEET 2-DICMIHEINE T, __getitem _ () LEIUEEFEND X
EDNET, TOXY Y FREETZLZDIE, HEIF—ITWHTRHOETEZYRK—FLTWE, FHkiR
F—ZBMTELZ L5~y TOHEL., DIERLBEEZNADZILNTEL S -7 Y ADHERIIT
o PIER key I L TIE, __getitem _ () XY v FERBROHSNDEHEZITORINUIZD EH A,

object.__delitem__ (self, key)
self [key] DHIFRZEET 27D EINET, __getitem _ () LRIUCERFELHTUIED F
T ZOAYy FRFEETEZDIE, F—0DHIRZYR-—FLT0E<y 7OogGL, BRELHIFRTE
53— Y ADEEIZTTY, TIER key MU T, __getitem _ () XY v R EFKOHINDIETL
ZATORFUIRD £8 A

object.__missing__(self, key)
self [key]l] ODELICBWTHEIENIZF —DEFELEI o LHEIZ, dict DI T 7 7 2D7DIC
dict.__getitem _ () WX Xo> THUIHINE T,

object.__iter__(self)
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TDOXAYy FiE, ary7FINLT ATL—F PEREINLEBFCHFIHEINAET, 20XV v Fid,
AYTFFIHNORTDA TV =27 PS> TRIBABEITE 2 X5, M4 T L —2A 727 b 2K
SRTNEZRD FEA, vy BV I TR ary7FADOF -1l TRELHE L 2T $EA,

object.__reversed__(self)
reversed () MAALEBDTAMA 7L —>a v 2FEET 012, (FETHUR) BEHELES, 2
VT FADOREREZHIACA TL— P2, HLWATL—XERINETT,

__reversed__ () XYV v FREREINTVWRWIEA, reversed() HIAABEIL sequence 71 b
al (__len__() & __getitem _()) Bffio7z/fIEC7 + =Ny 7 LET, sequence 71 k2
NP R—bLA Tz M, reversed) kD HMEBOVWELE LM T XI5 [ICOA
__reversed__ () BERTHINETT,

BT A MEETF (in BEE not 4n) ITEBH., 23T FOERIIHNTIREMHEDO XS5 IcEEENET, L
Pl, AYTFF 7T PTUTOREAY v FEERL T, XDMRNRELELIToD, ATV =7
MATITINTRELTHBIVWESIZTEET,

object.__contains__(self, item)
JFE T A MEEZHET DI EINE T, item B self NITIFHET 2HBAIWCIEER, 25T
BROWEHEIZRBZRZRINIRD ERA, vy A7 T2 FDEGE, Eed—EOMETIER L,
FIINTRRET A P EEZRITIIUIRD EEA

__contains__ () BERLEZVWA T2 MTHLTIE, XNV FTAMNIET, __diter_ O %
o/ RIEZHAF T, KW —Fr U 2ARE e banr __getitem _ (O 2ffVEd, EEBLI7
LYZDZ O 2L TTFEW,

3.3.8 HERZITIaL—+TB

DTOXYy FEEHRLT, BEEA TS 27 M2 TI a2l — T332 eNTEET, HEOEHEOMMEREIT
Y R=FEIRTORVE S REBIHET 2 XY v B GEBKROREICHT 2Ly MEAEERY) X, K
EROZTFICLTBIPRIFIUIRD THA,

object.__add__(self, other)
object.__sub__(self, other)
ul__(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[, modulo])
object.__lshift__(self, other)
object.__rshift__(self, other)
__(self, other)
__xor__(self, other)
object.__or__(self, other)

object.

object.
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INHEDXY vy REMATZHBEMEET (+, -, %, 0, /, //, %, divmod (), pow(), **, << >> &,
) RFEELET, AR 2 d __add_ ) AV Y RDDHEZIITADA VARV ATHE5E. A
x +y ZiMidT s x.__add__(y) PMINFE T, __divmod__ () XYV v Fi& __floordiv__() &
_mod__ () BEHTZOLEMTRINUIZD TRA, _ truediv__ () EBELTIERD FXHA. H
HIABD pow () BBD=ZIHD D DY R— b INTOWRIFIUIRSBRVEE, __pow _ O FAT> =
VOEZRIBEZIMEZBDOL LTERSINRITIUIRD E8 A,

INHEDRAY Y FOWT DS N5 8L T 2 F 224 L TWiWnWiE, NotImplemented %
RFARETT,

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)

INHDXY y REMATZIHEMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, ~,
1) O, WEHAETHIRKE L (ANBZo0) bOEEELE T, o0, AlowEE T
DRIEFT ZHEAEZTR—PLTELTY | JFHHATFHERZMOLECOAFTHEINET, ™
ZB .y __rsub__ () XV RDHBEIFTADA VARV ATH3HE. RNx -y 23T 3L

x.__sub__(y) 2% NotImplemented %iB$ & Zid y.__rsub__(x) DI E T,

722U, ZIHEET pow() B __rpow () EFERZ 2 EARVOTHER L TL XV (BBRH 0 BN
IEH R 25T,

AR LAWOBIEEF OB EROBER FOROY 77 7 ZATHD, OV T I IATHIAY v
Rz 3 2 RE A Y v R B ZEEPDERSIN TV IHE I, AHOWEHEFOIERS X Y v KH3
IHINBHNS, TDXAY v FPENET, ZORLZ|VICED, 77 7 A0POHEHF 2+ —~N—F
A FF2ZEABEICARD 5,

object.__iadd__(self, other)
object.__isub__(self, other)

BZZTO " HR=FLTORL? EVIDE, ZIRADBZDRAY v FEFESTWARLE, £DXY v K NotImplemented %K
TV EKTY, AOWEHBEFONERT XY v FALEEZE L WBEIIE. XY Y FIZ None ZFEL TIEWITERA—Z
5322 LA, WHERETOZIRIVC T3 WS IERMOMREEAE T,

* FE CBOWEHETICOVTIE, BRIZOX Y v R (22 213 __add__ ) PREMLEGE, ZOEBEREYR— PIATORVE A
REANET, Ak FELZXYV v RAMESHENZRWEHTE

3.3. "HHXVYFR4A 57




The Python Language Reference, 'J1)—X 3.10.13

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)

__ior__(self, other)

INHDRY v FEMEUHUTREEMRA (+=, -=, *=, 0=, /=, //=, =, ¥x= <<=, >>= &= "= |=)
RHELELET, ZNHDXAY v RIFEEL A VT L —XT (self ZEET 5) 175 X 58A. 20HR (%
DRFNZDH D ERAD self THHOERA) BRI ZTFIUIRD ERA FFEDRA Y v RBERINT

WRWIEE, ZORAFEMBEEIGEEDAY vy RIZ7+ =Ny 730 T, flZid D iadd O

AV REFEDIITADA VARV ATHAHEE, x += yid x = x.__iadd__(y) ¥FffliT3, %5

TRWES, x + y OFHlie [AFEIC x.__add__(y) & y.__radd__(x) ’EBIN T T, FEDKN

Tk, BERARTHLARVWZ —1ci&b 20 LN FEEA (fag-augmented-assignment-tuple-error

ZSIUTIZEWN) B, ZOEEFIFEREZT —XETLVOEFHO—ETT,

object.

object.__neg__(self)
object.__pos__{(self)
object.__abs__(self)
object.__invert__(self)
MO U CHUIEBMEE (-, +, abs ) B ~) 2FELF T,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAIAHBIED complex(), int (), float () DFEEI LU EINE T, HWYILMOEZRX LiITH
372D F8 Ao

object.__index__(self)
MO LT operator.index() %% L ¥ 3, Python PEA 7P =7 b EEEKA T 2 7 M
RGBT 2RBEDR D B5E (T2 ZIER T4 2 7%, HARAAD bin() « hex() . oct() BIE)
WEHICOHEINET, ZOXV Y RBH2 ZORMEA TS 27 v PEBATH L Z e BRBEINFE
T, BRERIRIFNIRD FRA,

L __ant__(), __float__(), __complex__ () WEBZRINTVWARWVWEE, HAAABEED int(),
float (), complex() & __indez _ () W7+ —NA"v 7 LET,

object.__round__(self [, ndigits] )
object.__trunc__(self)
object.__floor__(self)
object.__ceil__(self)
FHAABBEED round() ¥ math EY 2 — LEIED trunc(), floor(), ceil () DFEEEH HIENH X

58 EIET-RETIL



The Python Language Reference, 'J1)—2X 3.10.13

NET, ndigits B __round__ () WKEINLRVEDIEZ, ZNA5DRTD XY v Fid Integral (72T
Wi int) YD EEDLNIA T I 27 POHEEIRTNETT,

The built-in function int () falls back to __trunc__ () if neither __4nt__ () nor __indez__ () is
defined.

339 withXeadAYTFXAIR—T¥

AV TFRA A= % (context manager) 1. with XOETRHIS Y XA LAV THFA M2 ERT 54
T2 b TT, AVTFARAIMYR=Ixd, a—F 70y 7 2F (T3 27DICHEZRAD OB ICHOOL
HERNE T, aYTFA 32— v I3lEH, with X (with X OEEZSMR) Ik hEHBxhE T, 2
NHEDORXY y REEEMNMOHT I TRETZ2 2 TEE T,

AVFTFAITR =Yy DREWRFEVTE LTE, A R7e— " VEROEREBLUEH., VY —AD
Dy 7oay ., I77A4MDF—F e ru—XkERBToNET,

AVFFRAIIF =T IOV TDE 57 BHEHRICOWTIE, typecontextmanager ZZ L TL & W,

object.__enter__(self)
AVFTFXFAMIEA—Y Yy DDA AOTETINZWIHETT, with XiF. XD as HiTHESNIEE
BTZOXYy FEMEHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAMNREI=I Y OHOTEITINAZUHTT, RIX=KF, aV7TFAMPKT LIEREE
BoleBHIOWTHHLTWE T, a v 7F X b2 R TR T LG8 £To5 &8
None 23X E SN E T,

b L. BB EHERN, 20X Yy FRFSEIIHIL 72W0WEE (bbb, BIADPEHEEINZDRHE
72WIGE). TOXAY Yy Fid True ZIRSDERDH D £, ZITRITUE. ZDXY v ROKTH.
ANTEEBYEIBET 2212k 9,

__exit__ () XYy PRI P e HEEHTRETREDHD $HA, Zhid, OB LAIOEE
TEBIRoTLEZ W,

BE:

PEP 343 - "with” 27— kX2 Python @ with XD HF. BLXUOBILPEEHEI AL THE T,

33.10 SANZ—2RyFOMUBSIBDHNZIZIAX

NRE—VDOHRTr A% 2FAT 256, MEIIBIEZT 7+ TEAMHTE $H A, MyClass THE
A7 R — b2V, case MyClass(x, y) IZHEEEIN T, ZD LI RAAX—-VZMAT 21213,
__ _match_args  JBWEE T T RICERT IRLENRDHH T,

object.__match_args__
ZDTTAEBICWEXLFINDRTNADBTH A VAJBETT, DT TANT T AR — Y DAEF D
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TR ENE . 2R ENOMNBESIFIINIEST S _ match_args  ODHFOEEF—V— N2 T 5,
F—vU—FylucERENE Y, ZOBMELRVEHE. O PEREINTVWEDLRFETT,

il 21X, d L MyClass.__match_args__ IZ ("left", "center", "right") DBERINTWVWLIHEA.
case MyClass(x, y) & case MyClass(left=x, center=y) Y [HZETT, XX — Y D5 DI
_match_args  DBEZRBEFAFIZNUTTRINELZLLVWAICHFERELTLEZI W, L, Zho
72HEIiE, & — < v FId TypeError A L E T,

N— 3 v 3.10 TEM.
BE:

PEP 634 - #&8/N2—>< v F match XD,
3.3.11 %AV Y FIEER
HARNLD AT, FEX Y v FOBEROMOIHLIZ, 77927 DA VAR AFFETIERL, 7

V7 PORTERINTVDEZICOAELLINET 2 ZeMRAESNE T, ZOEFEDRDH, UTDa—
[ ESGIPA R e e R

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

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

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

ZOEEOE R R 2EHIX, __hash__ (O & __repr__ () EWVWoltype ATV 27 b EFLINTOL T

V2l FPTEBINTVBRHXY vy I ET, ZhA6DXY v FORBRORBNBE Y OMR a2 %
oG8, type A 7Y =7 FEMRIIH L TETEINZ e 2ICEMLTLEVET:

>>> 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

T IRADIFEEXY v FEZDEIICLTEITL LD &35 2 2id. 'metaclass confusion” EFEINZ Z & B
HH, BHEAY v FERRTB L ZIEIA VYRRV RAEANL RRT R THBINET

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

True
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IEFEMEDT=DIZA Y ARV RAEHEEZRAF Y TT2DITMAT, FHRX Y v FRRBEEZA T2 bDXXRI TR
HEHT, __getattribute._ () XV v R ANLRRLET:

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

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

ZD XD __getattribute._ () BHEEANA SR FTEZ T, FHEXAY vy FORWVCHET 2H2BEDOEH
Yol EHz I (A Y vy R34 X7V @6 —B L TETEINDI DI FIRALFT TV 27 MRE LR
TNRESHBWV), 1 v2—T7) e 538t T 2-DDORKERFMDPFICTAD £75,

3.4 JIL—F>

3.4.1 5#AIEEX 7 2 ¥ bk (Awaitable Object)

awaitable 7Y = 7 ME—BINIZIE __await__ (O XV v FREREINTVWET, async def FAKIIRT
Coroutine Z 72 =0 bk 3RHFFERTRET T,

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

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

object.__await__(self)
iterator ZRERIFIUIRD FHA, TD XY v Fi& awaitable 7 7Y = 7 M & EET Db b
NETT, fHHOZDIT, asyncio.Future IZIZZ DX Y v ROPFEEXN, await & AL RO X
IR -oTWVWET,

AM: The language doesn’t place any restriction on the type or value of the objects yielded by
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the iterator returned by __await__, as this is specific to the implementation of the asynchronous

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

N—ar 3.5 TEM.
BE:

FHERTREA 70 2 7 MIZOWT I DFLKIZ PEP 492 2B L TS0,

342 JIW—F>FTTxI k

Coroutine Z 72 0 b & awaitable X 7Y =7 FTF, __await__ () ZFECH L., ZDR D fEICH LKIE
WHEFTZ2ZeTal—FrOEGEHETEE T, al—F Y OFETHET LHHER L2 &, £ 71—
&% StopIteration ZXHIL. ZDHISD value BIITE D EZF /2 E T, aL—F Vs XL L
HEEE, AT LRIV ElREINET, 2—F 205 Stoplteration FIAfEAMIEHTNETIXH D
FH A

IN—F VIZEMTIRETFEZAYy R HD, INHR@3 YA —ZDXY v R2pLOHEMTYT (PRl —
BATL—=EXY Y E ZBRLTIIEZN), L, Y2xL—XEEST, aV—F VIIRENEZ EE
BHER-FLTOERA,

N—a ¥y 352 TEHE: a)L—F T2 HLEFH (await) 35 & RuntimeError 72D %9,

coroutine.send (value)
IN—FDOFETEHEBLEZDEBELED ULES, value 25 None DIFEIE. __await__ () 2 HIRX
N4 TL—2%HED LD ERFTT, value 23 None THRWEHEIX, ZDal—Frr—FFEILxH
7oA TV —8D send() XYy FIIHEZREL 5, #R (R DED StopIteration % DD
) k. ETHSL X5 __await__ () ORDEICH L TRIBNUWE 2T/ 2 2R TT,

coroutine.throw(value)
coroutine.throw(type[, value[7 tmceback] ])
AN—F U THESNEHNZEHLE T, ZOXY vy Fid A ?I/—& WZanr—Fre—REi3 3
throw() XY v FO3H25EWCNHERELE T, £5 TROWIHEIIE, Hl Lm0 & fil5ko3ix
HENET, R GRD{ED Stoplteration 2% DfDFIN) X, J:“Cﬁ@nﬁﬁbﬁ 57 __await__ ()
DDA L TRIBLEZ{To 72 F LR U TY, fistdar—F o Tt o 5E
FECH Lt BiRS £ 5,

coroutine.close()
AN—FUBHTEHOBRAMNIZ LT LET, aL—F UHR—REILL TWA5EIE. ar—F v
FHEILXB7oA4 7L —&IT close() AV v FBHIUE, EFTEZEEZZELET, 2L T
RHEIE U7z s D> & GeneratorExit MiEH I N, 7272 BIcal—F U AETEHEOHA T 2TV
T, mRIZ. EITVHBEINTORDP o IGEAETD, AN—F VIZETHET LA ET,

AN—F I 7Tl PRSI NDL L ZIE. LEROFIEZRZETHIICPAL 5T,
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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 TEHE: Python 3.7 X DHITIX. __aiter _ O X IEFEEAA T L —42 1243 awaitable %R
% L7

Python 3.7 22513, __aiter__ (O WZIFFEMA 7L —2 A TP 27 P 2RI BZITINELD £EA, 2SO
b D%iRY & TypeError 272D £3,

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 __aexit__(self, exc_type, exc, tb):

await log('exiting context')

N—a ¥ 3.5 TENM.

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

— for loop header,
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— after as in a wi th statement, ezcept clause or in the as-pattern in structural pattern matching,
— in a capture pattern in structural pattern matching
o import X.

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

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

del XTHEINDE MR, (del DEHETF X, EEIAFOMAL (unbind) TITH) XOHW L, FEHKA
DHDEARBRINET,

RAXS import KIZWIFNhd, 7 7 ZAREBER., EF 22—V (by LD a—Fryay 7)) A
TEIDET,

HrH4EB Ty JNTHEEINTWSR S, nonlocal X global E LTHEHEINTWARWVWRD, Ziudz
D7ay 7 ou—ANVER (local variable) T3, HIHAMMNEY 2 =L LNV THEINTVWEIRS, ZD
HETE 7 0 — VA (global variable) T3, (EYa—Na—F7ay Z70ERIE. v—hLVEHTSH, 7
B—NAZEBTH DD ET, ) D2EBDDL2a—F 7y JWNTHOATWT, 2070y V7 TERISN
TOVWRWIES, ZAUIHBZEER (free variable) T3,

I07T LT HFANRCKRIDHET 272002, ZOEEHELRTWAHRDNHEIOEE T 1 v 7 HTIrER X
N7z R (binding) %> THATOSEITORE T,

4.2.2 ZAHEIERIR

A a—7 (scope) &, 70y 7 NOLFTORAHMEZIROE T, B—INEKNDHZ 70y JNTERIATHL
256, ZRORAa—-F3x07ny 7 2E5s%3, B0y JNTHRIOERZITo GG, Z20Hh0 7
0y ZHENCHOFFEZITORVIRD, EET7vy JNOERTOT Ry Z72EL X 5ICRa—IPhksh
EEa

Hr4HMNa— RN Ty JATHDbONS &, ZOAFIZRGEHE,ILHS L5k Aa—F (BRNRa—7
nearest enclosing scope) Zffio THMOERZITVWET, TS5 LRI —T0oiks, H5a—-F7ay 7y
NTZRTEZ 22272 TOEFRE. 7u v 7 DEE (environment) EFHINF T,

LHIDEL B S0 o 72 & =X, NameError B EHINE T, HIEORa—TPEEDOH DT, %4
BIMHEDN B G TO — A NVERDN A EICHE XN TR WESR, UnboundLocalError Bk EH X
3, UnboundLocalError & NameError OF727 7 XT3,

HLHFPA—- R TRy JHNOE I THREREINTVWES, 2078y JWNTHDLNLS ZDARNI TN
T, BEDO 7By Z7ADBHe LTIRbIUE T, 20k, HIL4HNZDOTH vy 27 NTHRMX N ZRIHD
NZrL5—1ZoRBDET, ZORANIBUEKTY, Python IQIZESHRL, a—F70y 7Y ITtdd
RIHRERENTEET, HB2a— N7y 2ICBI30— AL ERE. 70y 2707 F 2 20 o 4niHE
BEZEBE TS e THREXINE T, fllZ UnboundLocalError I22OWT® FAQ JHH #SHL TLZX W,

global XM 70y ZJNIZH B ¥, ZOXTIHEINLENIFEIC N v L0V DEGRIZEMTHRE X W =45
EHRLET, TNOOAFNE. by TUNIVOARIEMTHRRINE T, Z0DIT. 7Fa— ULEEHEZE
M, $hbbZ0a—F7ny 22E&0EY 2 — LOLHIZEM Y., HARAALHIZER, ThbbEI2—1
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builtins DHLETEMPMBINE T, BN/ B —NVEFIZEBPIRBINE T, ZEID 71— LK
I Aod &R, HAAALRIEMEIMEBEINE T, global XiF., ST NLALHIVRINH DN
HHENCEEIRE T Wi D 8 A,

global XI&, ML 70y 7 ORERIELRICL R a—T2Rb £3, 2 HHEBOKRMNR 2 — 71T global X
BHIGE. TOHHERIZ 0 — N AVEBE ARINE T,

nonlocal XIZ &L > T, MIGT 2HFPRANBEHMA 2 — S TCZALRNCHBEINEBESRT 2 X512k D
E5, b LA OENBIBA 2 —FAI2HFE LR IFIURX, a2 A LFIZ SyntaxError B LIFo N £,

HBEY 22— LOELHTZEMIE. ZDEY 2 —APRINC import INRACHENWIER SN ET, A7V 7
FDFEEY 2 —)V (main module) IFFIZ __main__ EIHEINET,

JIREFERTHY 7Y exec() R eval ) WM FT 258K, ARRIROXIRTHRANTS, 77 AEREIE. %7l
S e ERT DI TELZFEITARBERLTT, INHDOBHIL, AEIRIRD -0 DEH DL —IHE
WETH, HEIATORVE = VERDN 70— OV RGHIZEM D GMBIN2 2 WHBINBH D 5, 7
T AERDHFEME Y 7 ADEUFHFICLDET, 7 I ANTERINLAFDORI-TE, 7 FADT
Oy ZIRESINET; XYy ROa— 7y ZIZIRRENER A, - NEKRELY = 2L —X A DB
RaA—=FZHMHLTEEZIATVWEDT, Ra—FOIREIFANTT, DFE D, XD X577 a— FIFKKL
3

class A:

42

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

a
b

4.2.3 #HAH L HIFR{T S DRIT

CPython RZEODFM: = —¥d __builtins__ N IZNETEH D FHA; ZTHUIHEICEREDFFMT
T MHARAADHFEMOFDEE A —N—=F 4 F LWL —HI, builtins £V 2 —/L% import LT,
ZOREREEHYNCEET ERETT,

Hra—K7ny 7 OFETICHET 2HAAABATZERIZ. EECIZa—-FTay 207 a— ILEEZE
72 5401 __builtins__ ZMEK T2 TROHD EF; __builtins__ EFHEIEY 2 — L TRIFIIE
B FEEA (BREDHEREY 2 —LOHEMEDNET), 7744 TR __main__ EY 2 —LHIZB
WL, __builtins__ EHARAAEY 2 —)L builtins TT; ZRALUHNDEEDEY 2 —MIZBWTIZ.
__builtins__ i¥ builtins EY 2 — LHEDFED T A V7 X TT,

4.2.4 BHIGHEEC DD LD

HHZBDHRIRRIE 2 8 VTR S ETRICITDRE S, 2F 0, UToa— M 42 2HALET:

i=10

def £Q):
print (i)

i= 42

£0
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eval() & exec() PAEUZ. HETOMIIC, BIEORBEORTZMEZ 2D TEDD FEA, LHIEFFOHL
Hloa =2 ra— OVEGFTER TR T E 9, BRZBIIRENGATZEBTIZR . 7 — UL HTZERH
PORRINE T, ! exec) ¥ eval) BIEICIZA T2 a D5 H Y., Fu— Lk b — BV ARETZER
BA—NTA RTEET, ZHTZEMI—D ULrFREZNRITIUL, W OARTZER L LTEDNE T,

4.3 fIs

Bl ek, a—F7ay 7 0@EEOHIEH 7 v —%2Hl LT, =7 —ZDMOFIANNRKNEZ W TE S X5
KT 27DDFETT, NI - B SN T EY (raise) SNET; BIFNEI. =5 —0FEHLO
Foa—r 7ay ok, 7= ELZa—-F7ey ZEZELEMENCESHEL WS a—-F ey
7T W8 (handle) $25Z P TEET,

Python 4 ¥ 27V RE, FV 84 x5 — (LulRBRY) psHich s LN ZER L 3, Python 71
T Lh 5, raise XMoo THRINICHINZEL T2 dTEES, fISf > FF (exception handler)
I, try ... ezcept XTHHETAIENTEF T, try XD finally HiZM5>52 7V -7 v Fa—F
(cleanup code) ZIEETEET, ZDa— FIIHBMNIME L AN, FITT 23— 7oy 7 THlF =
THERERSTHETEINET,

Python &, =7 —LHIC ” 7’025 2D T (termination)” EFAZHAVWTWET: s> K7k, 7
0275 MAAPFE L2 2 RT3 2 e BN TE, A R TOIMUD LAWY E T 2 Z 23 TEE T
. (MEDH->7za— R EROPLFITLERBTOTRVIED) =7 —DFRREZEBE LD, FITICRK
L EERDETI LI TEEEA,

PISH RIS NIZ N E, 4 2TV RET 0T 5 ADFATRRT SR L0, Mahix 4 2 v— Tz
RLET, E556D588., 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 WL ET,

BIsE, 725924 VAR A K> THAIEINE T, except HilZA VAR ZADZ 5 AITH L OWTEIRX
NFEFT: ZHEA VAR ZAD I T2, ZD FREEEISR 2SBLET, ZOAL VARV REIAVFR
T X o TSN, FINFMICET 2 BMEREZERA S Z B TEET,

AR Mo X v =T, Python APT {EHRICIEEEN TV ERA, X vE—JDHNAEIX. H5 Python
DN=Ya Y ERDON=Y a YORTELER LCEE SN AL H 5 DT, BRAN-—Y 22D ¥ 2T
ZCEET 2 L 57%a—FE, fISX Yy t—YONFIKESEIRETEDHD $HA,

try T DWTIX, try X fii, raise XUTDWTIE raise X fid SR L TLZE W,
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bz 3
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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 Nvir—

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

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

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

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

521 BEONYT—2

Python Tid, BEO/NY T —2 ¥ GEIEZERANYT—2 O 2 EO Ay r =Y PERINTVET, &
WDy r— 213 Python 3.2 LRI 5 FET 2572 8y =2 TF, BBRZERE DSy 7 — 21
__init__.py 77 ANEBLT AL PV E LTEEINET, BED Sy =YW A4 Vi R—-FENiL &,
2O __init__.py 7 7 A ADEERINICETEIN, ZRTEELTWEA 7V 27 M8y & —IHHITZEMIC
HHHENCHMINE T, __init__.py 7 74L&, MOED 2 —icFHIF % Python a—FrFEILDD%E
LGN TE, EV2—APA U R— FENE =2 Python 13EY 2 —MIZEMEZBIMLEZD LET,

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

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

RDOR=I 1% L)
72 EBSEAVR—FRATL




The Python Language Reference, 'J1)—2X 3.10.13

(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,
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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

74 BEESEAVR—FIRTL
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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

53. &% 75
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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 VKR— MEBIZT 7 4 > &= find_spec() ZFEEL TORWEEICOAZNERL T,

N—Y 3> 3.10 TEHE: {4 VK- MM find_module() Z{#HH L 7235A. ImportWarning M HEA L
S

54 O—F

EY 2 =MD RO o TGE. A VAR— MBI EY 2 -1k u— RTARICZEN (BXUZNCEEN
Za—X—) BHEVET, ZHUI A VER—bOBR—FHEITRIZZDAMTT

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 import-related module attributes get set here:

_init_module_attrs(spec, module)

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

try:

RDOR=I 1% L)
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(FiDR— 25 D %)

del sys.modules [spec.name]
except KeyError:

pass
raise

return sys.modules [spec.name]

LITFOFMERL T 20

e sys.modules DFIIE X HNAHIEFOMFEDEY 2 — AT =7 V235 %72 5, import X
ZNZBELTWBTL & S,

e EVa—E B—X—DEYa2—a— FEETT LA sys.modules CHFMEL TV T, £
Ya—)ba— FH (EENELEHENC) B2 A YR R— T 2A[8EAH 20T, THUIEE
T9; £V 2—/L% sys.modules [ZEBIMT 5 Z T, FEDF —ATIIEREOHEH, 2L THRED
=2 TIIEREORr— FA, #id o THilkh %,

o O— FUEIZKRMLZHE., ZORBLAEEY 2—0IF - ZL T, ZOEY 2 =T H - sys.
modules 2> 5H D RN E T, sys.modules F ¥ v ¥ 2 ZBICEFNTVWALITRTDEY 2 —L L,
EWFHE LTE—FREN LT RTDEY 2—0E, HiIZFr v P2 lZEEhEd, ZhidVe—F
CIEHIET, Ve — FOGERRRL7ZEY 2 —1'd sys.modules ITFRENF T,

o BDEIUIIY TEHNINBE LI, EV2a—NIELRNTHLOLETINBZETTORNICA VR — M
HiEA R— MEEOEY 2 - VEMZREL 3 (LMl — FFHIO 7 init. module attrs”).

o BV a— ILETREI 2a— LOELHZERMIHREINZ 0 — FOEERREH TS, ET3o—&X -5
REEEIA, 0—X =132 XD X HERTEIPRRETEI 2R T,

o O— FOMIT/EMZNT exec_module() WCEIN/ZEY 2 —UE. 4 Y R—1+ DD DITEREINS D
DLIFEBRZPDHLNERA

N=Yar 34 TEH: A VR= P RT 230X —DERNBREEZIIEMEE L, THHIELHNE
importlib.abc.Loader.load_module() XY v FIZX o THEITEINFE Lz,

5.4.1 O—4—

EVa—ln—X—ik, v— FOEEZEETH SEY 2 — L FEITHEERIRM L T3, 4 VK- Mg, 5
TLESIETBEY 2 — VAT Y27 P 2H—D5[4 ¥ LT importlib.abc.Loader.exec_module() X
Yy FEMOCHLE T, importlib.abc.Loader.exec_module() 225K NI EOMEITEHRINT T,

0 — X — M F R L TuRIFEWT £ A

o EVa—W (HARAAKEY 2 —LLENCHAAEN ZILREY 2 — LT3 < T) Python €Y 2 —
NZoTBE, B =KX —=13EY 2 —1D 7 a— N LAFTZER (module. __dict__) T, EY a2 —1D
a— REFITITRETT,

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

= -
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e exec_module() DOFEUH LHIZ ImportError AN DHIASEHR I, BEINTERLELTDH, £
Ya—l%ku— FTERWVEAIE ImportError AT NETT,

ZLOHBE. 774V X -0 —X—@EFAILCA T 27 P THOVERA; 20 X5 RGEETIE find_spec()
XYy FIFHIC self ((RIF: 7Y =27 VEE) ZIRTZI T,

EYa2—B—X—{I, create_module() XV v FEZEEFTLHZTa—NZEY 2 —-LFTIz7 + %
ET 2 e 2 BIRTEE T, COXY v FiE, EY 2 — M EEZSIEICH - T, v— FHIZESHLWE
Ja—A TVl FEIRLET, create_module() WEEI 2 — ATV =l MIEMERET ILEEDH
DEBA, DLIDXY v K23 None ZIRTRSH, A Y FA— MEBIIHLVWEY 2 -V ZHETERL 5,

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

N—Ya 3.4 TEHE: load_module() XYV v Fif exec_module() IZX-» TEEMI SN, £V K— M
W0 — ROTRTOERWLRUHEZS | EZTF Lz,

BfFon—&X—rOHEHEMED =D, Lo —X—IZ load_module() XY v FREFEHEL, »oR—&X—»n
exec_module() ZHEEL TWWARITIUE, 4 >V R— I T — & —D load module() XY v REfVWET,
L2 L. load_module() & deprecated THH., m—KX—dfkbH D IZ exec_module() ZHETRETT,

load_module() XY v Fi&, B a2 — I 2FTT 2 WMATERTHHINZIXRTOER N e —F
KREZ EM L 2R D 8 A, RUHIRSEAZXNE T, UTIXEMOIRMETS:

o sys.modules CHEZABLNLHAFMDEY 2 —AHFELTVWEHE. B —X—3ZDOHMFOET 2L
PREDRFIUIOITER A, (£5 L7RWVE importlib.reload() XIEL K ED7RWTL & 5, ) HEE
SN/EY 2— V8 sys.modules WCIFELBRWGE, B—X—3HLWVWEY 2 — LA TP =7 F2AE
L. sys.modules IZEM LR FIUINT ER A,

o HROFIFEZIFEME DO — REHIET 27D, B—K—=2EY 22—l a— FEEITTBR1ICE
¥ 2 —UJ sys.modules IZFFTE LR ITFAUIIR D TR/ A (must).

o U — NUHIZKKLUIZHE, B —X =% sys.modules IZBML7ZEY 2 —LE2ED R THIEW
GERAD, ZRUER - RICERLEEY 20 OH &, ZOEY 2 —A0 08— X —HEBIHARNIC
0— FEINGERRD. BRALZTIRD $H A,

N—3a v 3.5 TEH: exec_module() DEEINTWVWT create_module() BEBINTWVWARWEE
DeprecationWarning XM I 2 KD DFE L7

N— a3y 3.6 TEHE: exec_module() BDEHREXNTWVWT create_module() NEZRXIN TR WES
ImportError 2SEM &N 5 X 51Tk bk L7,

N— 2 3.10 TEH: load_module() Z{HfH3 % & ImportWarning 23FEAEL £9,
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542 HJ7EDa-)

PTEY 2120 —-FFT25DREDEIBRAH=X2L (FlZ1E. importlib API . import ¥ 713
import-from A7 —hFX ¥ b, FREENL ML VEKD __import__) BEONIBETDH. XM VT4 v
3B TEY 2a—NF TV VEBEY 2 - VOARIEMICEEL $3, flZIE. LSy — span 23
P TEY 22— foo o TWGE, spam.foo &4 Y R— bt L7 spam IXENY 7€ 2 — M HKE
SNTEYE foo ZRBET, UTOT 4 L7 FPUMEZFR o TWHELEL & 5

spam/
__init__.py
foo.py

Z LT spam/__init__.py ZUTD XS HRoTVEELET:

from .foo import Foo

ZOrE, DITEETTZZ21C&D spam Y 2 —LDHIZ foo & Foo WICHME XML EINE T

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python DENBLAZHAIRBL— A5 2 ZHREEZ2D LAFTEAD, TREEEREA VR—-F
VAT LADEARNBREET T, FEIRZRTARZRLBZVDIE (LFEDOA Y R—- 1+ DHEIZRET) sys.
modules['spam'] & sys.modules['spam.foo'] BEIET 25E. BEDHIEFD foo B LTHELR
FHUIZRSRNEWNS ZE T,

5.4.3 € a— L%

4 VAR — MEMIE. 4 2 R— PO (Frce— PO 12 4 DEY 2 — IOV TO S F X i Ele )
WET, [BRDIZFLALIEIRTOEY 2 — LV THETT, TV 2 —NMIHOHMNZ. 204 Y R— FEED
EREZEY 2 —LDOEMNTH TEMLT B Z 2T,

A VER=—POBICEY 2= IEEFS ik, A1 VR— b RT3V R—F Y ME, FIZEEY 2—UE
BEERT 27 74 VX —2 202 T30 — X —DOMCTIREZINET 2 2 2AHEICLE T, RODEER
DI, ZRCE 5 TA Y R— MDD o — FOERWRIEELZFITTEL XSRS 22 TY, Zhi
HLT, EY2a— AL TR - Z0EEEH>TVWE L,

EV 2 RRE, BV 2 ATV 27 bD __spec__ B LTRAINE T, Y 2 —ULEHONED
FEHIC DWW TIX ModuleSpec 2B L TL 72X W,

N— g v 3.4 TEM.
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544 4 R—FEEDES 2 —-ILEMK

4 Y AR— MERBIZE — FOM, EY 2 —LOARRICESVWT, B—X =D EY 2 —ADFETT SHNCU T DR
MeHEEAATT,

__hame__
__name__ BHEXEY 2 — L ORLEMACHRESINLRINIRD FXA, ZOAFMERHAL T ¥
B O RTFATEY 2— N2 —BICHIL X3,

__loader__
__loader__ BHIEFEY 2 — v — FRICA Y R— MEEXIFRHLIn —X—F4 7V =27 MIERESN
RUIFNERD EFRA, ZOBEMEFEEEANEHODDTITD, v—X—[EHDBIEED7ZDITHW 2
: Ziﬁtﬂ%i?‘o 1&”%—6£D"‘§"‘S§3@@?“&@H¥f%fj‘o

__package__
EY 2—LD __package__ BHIFEREINRITINIRD FRA, HEXFITRINIRD FRA
2, __name__ YFICETHHONELA, TV 2 -y 75 —I DA, __package__ DfHIZZ D
__name__ CRIFNIZD FHA, TV 2 -0y F—=ITRVWHE, by TLNLOEY 2—1LT
¥ __package__ IIZEDOXFF|, ¥ TED 2 — L TIEEHD Ry =B TRIFIRD $H A, FHMIX
PEP 366 2SR L TL1Z& W,

ZOEME PEP 366 TERINTWVWS XIIC, XA VEY 2 =105 0HRNEBHENA > R- %
HET 27202, __name__ OO O IHHINET, ZDEMIE __spec__.parent ¥ FUEZHD

ZrRERINFET,

N—Yar 3.6 TEH: __package__ DfHD __spec__.parent YFUMEERHOI LR ERIN B &
ST D FE L,

--Spec__

__spec__ BHEEEY a—u— FRICHERAINZZEY 2 -V ARy ZIZFEIWRITER D 8
Ao __spec__ HBEYICHRET S A 02— ) ZREBHPIZHEHELINDZIED 2—)L b FERICHEA

XhFEF, HISME __main__ T, __spec__ & HBEICK > TIE None IZRESNE T,
__package__ MERINTVARWVWYE &k __spec__.parent 37 # — Ny 7 LTEbLAET,
N— g v 3.4 TEM.

N—Yar 3.6 TEH: __package__ WEFEINTWVARWVE X|Z __spec__.parent M7 4 —/L\v
zeLTEbNd X5 LT

__path__
BV 2N (BHOFLEHAEM) Sy r—SOBA, EVa—AA4 TV =7 bO __path__ BIE
HRESNBBENRDD FF, {34 71— PAFETATIURR D A, __path__ ICEHKAZW
LBAERFZETHIHNEF A, __path__ BETRWVEE., 4 7L — MRRCXFHIRER L ZTFUI LD
¥ Ao __path__ Ot~ 7 4 7 ADFAMIIE F5E D@D TY,

Ry r—=ITHRVWEY 2—)UZ __path__ BUEZFi> TEWIFEEA

__file__
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__cached__
__file__ FA 7> arTT, dLFEINZLELHIE. ZOBEDEIELFIITRINERD THA,
b LED XD RBEDSEREFLLRVES (FIZIXEY 2 —ADBT —EZRX=Xh 50— KINTEHER)
AVKR=PTRATLIE __file__  ZRFBEDFFICLTHHVERA,

L __file %®FETBK6. __cached EMIHI—FDarfLENA—Jaryoran
(BIZAE, 54 baYRANENTT 7 4 0) NOSRUHET 5 T L AHITL 5 50 ZORIEEIE
T2 HToTT 7 ANDFIET ZREEH D FHA; ST, BIZa V4 VENTT 7 4 AHTEE

T30 LARWEFTZTRLTWAEITY (PEP 3147 25K),

__file_  PEEINRVEEICDH __cached__ ZRET S I LIEHEYI T, LorL. 2O F VX
i D ZRTT, JMICE, n—&—rld __file__ ¥ __cached__ DYH 52 F 721 /5% Fl
HA325DTT, LEdoT, bLE—ZX—0Fr v ad8NEY2a—A25bR—RTE2—HTT 7
AADBEe—RFLARWES, ZOZERINGS -V AHIGEYITL & 5,

5.4.5 module.____path___

ERED. EY2—IC __path__ BUADIUI. ZDOET 2 -3y r—2 2D %7,

Ry r—I®D __path__ BHIZ, Z2OF T Rvr—I D4 Y R— b ET, 4 ¥ R— MEHOANET
&, Z4Ud sys.path LIFLAERUEEIITHREL £ T, DFED. 4 Y R— M ZES 2 -V Z2EITHHDY
ZbERELET, UL, —IIC __path__ & sys.path & D dHFIDRNTT,

__path__ IIXFFHD iterable TRIFIUINF ERAD, ZHTHHOWER A, sys.path &R UHAID Sy 7 —
D __path__ IZHHHXN, Ry Fr—ID __path__ ZEET S & XX (AT T 5) sys.path_hooks
BERIZANSNE T,

Ry r—=I® __init__.py 77 AME, v —ID __path__  BHERED LI WFEETLZZeH D,
Zhht PEP 420 DETOHTZEH Ry 7 — 2 QBRI 72 ZEETTET L7z, PEP 420 OFIC X D, Hide
ZHI2ER Sy r— D3, __path__ ZHFT 23— FEF2ET __init__.py 7 7 4 L ERHT 2 B E
D F LTz 4 v R— MERE, BRIy 77— L HEIICHEY)7Z2 __path__ kv FLET,

5.4.6 EZa2—ILD repr

FI7 AN MTE, TRTDEY 2 — VEFHATEER repr 2Fio TWE T, AL I, ThETIHAL
FEEOBREANBTIEFLTED, EV 22— UMIKICX>oTEY 2 -4 7T 27 D repr % & D I/RINIC
T2 TEET,

b LEY 2 —UhRE (__spec__) ZFio TWHUE. 1 VKR — MEBIZZ DS repr AR L LS LE
T, b LENDERRT 20, FREFEHEPEFEELRITNE A Y R=1PP AT LIEFEY 2 -V TAFAHE
BRHLWBEREMHS>TT 74V D repr ZHEL 3, Z4UIE module.__name__, module.__file__,
module.__loader__ % (D RWIHHRIZOWTIET 7 4L MAZRMH o THIVWARD D) repr NDAS & LT
BoeilBET,

IhDFEDLN TV S EMERRRITT:
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o EYV2—h __spec__ BEEFF o TWIUL, EHRICE E N2 1HHDS repr ZAEKT 272D IfibiLE
3, "name”, "loader”, "origin”, “has_location” EBIENSREI N F T,

o« EVa—WZ __file  JBUSHZLEIE. TP 2—LD repr O—H# LTHEDLAE T,

o EVa—)UIT __file__ i&7WAH __loader__ 2’HH. ZDfED None TIEHRWVWEHAIK, »—X—D
repr 3EY 22— D repr D—EE LTHEbLNE T,

o ZHTHRINX, HICEY2—LD __name__ % repr D THENET,

N—3 a ¥ 3.4 TZH: loader.module_repr () OFAIZIFHESE (deprecated) TF, A ¥ K— MEHIZ KD
EY 2= IUEREDE Y 2 — b repr ZEKT 27-DIEHINS K512k DE L,

Python 3.3 ¥ DB G HIMED72H12, B — X —® module_repr() XV v RPERIN TS, TV a—
Vrepr ZAERT 27D LEEOWTNLDO7 T u—F 2l THICZD R Y v PRI ET, 7272l 20
XY v FiX deprecated T,

N—=YaYy 310 TEH: module_repr() DMUHLIX, Va2 —1D __spec__ EBHEDT7 7RIk
L&, 2o, __file.  BUHEERIHOXA I 7 Tiibhd X512k b £ L7, Python 3.12 TiX
module_repr () IIMHH SN2 RZTFETT,

547 ¥vvadhicnN4d bOd— FOEME

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.
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55 NAR—=X « Ty IH—

LT ZE D, Python IZIZWLK DD F T 4L FDRXRNRR « 774 Y R—WiiboTWET, ZD5H
D1 2WF NAR—=Z « T7A >4 — (PathFinder) EMHEN, NZATZVFJ OVRMTHZ A VHR— RN
2 EZMRLET, THZADRRALY P VR, EY 2 — V2R IGHEHELTVET,

NRAR=R « 774 YE—BHERZMAD»PDA VR—FHEEH>TWAERHOITTEDD EHA, ZORDDIC,
A DRZTY N REBEL, 2PN EDEEDO R ZDINEZH > TWVWBENRALY MY - 7754 VX —
REEMT F T,

TIANIDRALY MY - T 74V R=F V77 ANTRATLALEDEY 2=V ZBDF27DDTRTD
e T4 P AREELTVWES, 23 Python Y—X3a—F (.py 77 A/) . Python N4 Fa—F
(.pyc 774L) . HEFA475V (BlIRIE .so 774L) REDFRNR T 7 A NVEA TR L %3, S48
477 VD zipimport EY 2 — M Ko THR—-PENBIHEE. TI7AVFPDARRAZY MY - T7 A
= (FKEFA T VLHND) TRTDT 7 ANEA TD zip 77450 E— FHIFOET,

NRAZY MV T 7 AN RT LA EOEICBEINZNEIEZHD THA, URL T —EXR—AT7 T YRZ
DM FFNTIEETE LM ESRT 2 Z L bAJEET T,

PRANR=R + 774 VX =7y 7% 7B baLEBMT2IeNTE, ZRUTL > THREAJRER AT Y

MU OBEHEINRL, WRXTAXTEZENTEET, HlZIE 2y P 7—2 D URL 2R bY L
LTHR=FLEWEE, web LOEY 2 —LE /O 372012 HTTP OB RN RFEE LT v 7 %2H
e TEZT, 20 (MUHLAEEA 7Y 227 b THB) 7v 27k, TTHRHTZ2 70 barzdR—h
T2 NAIVR) « T4 04— %2RLET, 2078 balid web 2HEY 2 —lOn—X—%2EET 2
DITHEbNET,

LZLEOSHE: ZOHiHiOHOMG T I7AE— LW FED, AEZNZ - T7A 48— 2 NIV
e T7A2A— LW HEBTXHINTHEDNTVET, b 2 ED Y 7 4 Y X—I3IEFIMTE D,
Bliz7a rarzdR—bL, 4 Y R—-MUETHU XS ITEEEL T30, BIDICER->TW20%.0ICED
THBLDEBEETT, FHI. XEZRR - 774 X =34 VK- MU OFEK, sys.meta_path OEED
B 2ICEEL £ 9,

ZREIEMBINIC, RZAZFY - 77 A VR —EDHZERTRAR=—R - 774 VX —DEEFHEMTH D,
FFE sys.meta_path D2H8ANR—=R + 7 7 4 Y X =DM D FRpNIHE. RAZY MY « 774 VX —DF
LIS FETEINRNTL & D,

55.1 XAV kY « T7A 24—

INAR=RZ « T7A A= 12&, XFF NZAITY b)) THEESINZ5F® Python €Y 2 —/L% Python
R —Y%RADF, B—RFI3BEDLDDET, FLALDRALY MVIE T 74 VS AT 4 DGR
FELTWETH, ZZHIRXINZDBEIEDD T8 A,

RBRRR T 74V R= LT, NAR—=R + T74A VA — IR L7z find_spec() 7’81 k 2 /LH5E
BINTOETH, ZHUWMATAYR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIREZTA X
T2DHZ2 7y 7 REHELTOET,

INANR—2R « T7A A — % sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DD%
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BEFoEd, Iy r—IF7Y227 D __path__ BEHEDFVET, ZhdiZk->T, 48— ML
HEHRARR AT 5HEPREINE T,

sys.path IZld, BV 2=y r =Y 2B IGMLTFHIO—EHH D $9, Zild PYTHONPATH BRIEZ
e zofibk 274 Y 2 b= VTIERFECKET 27 7 4L MATHIIL I N E T, sys.path NOER
., 774NV RTLALEDTF 4 L7 bR zip 77 A AMREFDOMES 2 — N EHFEITRE " 72D 529
D (site EY a—L2ZM) 2T IV TEXT, XFINBLUANA MDA%Z sys.path ICANENE
TY; o7 —XBIEE XN E T, N MIOBEZRDZYa—F 4 Y&, % NATV L) « T 08—
KXo THRIENE T,

NAR=Z + T7AVE =13 AEZNZ » TrA A — DT, 4 HF— MEMIE, AT CTHBL 7 SZAX—
A+ 774 YX—=D find_spec() XV v FEMFUHT I T A VR— /N2 OMREZIHDE T, path 514K
S find_spec() WKEINZL Tid, ZIUIEET 2 8AXFHD Y A b - HHIIZIZZ Dy =P DHT
AYR=PLTWVE Ry s —TD __path__ BT D %£3, path 518D None /2o 7285E. U3 L
DAYR—=PTHBZEERLTWVT, sys.path BMfELIE T,

NRAN=R + 774 VX —BFBRBEARZADTRTOERICOWTRENIEE L, 2hZ2ho 2123 LTy
% INZAIT> kY« 774 >4 — (PathEntryFinder) Z¥ L £3, ZAUIKRFHE D5 20 (fl 21X, 20D
MRD7=DD stat) FEPHL DI —N—Ay F) IZEDBEDT, RAR—Z + 774 YR —Z A AHEH
MHRALY MY « 774 VR =ADNEMT T EF ¥y v a2 LTH-TBEET, 2OF vy v ald sys.
path_importer_cache IZHfo TWE T (ARNIK LT, 2O F v v ¥ 21 3FEBICE 1V R—2— IQITHIRR X
NTELT, 774V —F TV 2RFLET) . ZOLIZLT, KBHEO»22FED NZATV R
DEGFIDIzDD INATZY R« T7A 28— ORBE—ELRTRRITNUIRL LD E T, SAR—ZR -7 74
VE—ZRALY M) OMBEHETOEZ40HIC, 2—¥ a3 — FTIEHMHIC sys.path_importer_cache
DOFry T a WM RN THVWEEAY

path entry 23 ¥ v > 2 OHIUZED 5 72358, path based finder 1% sys.path_hooks OH DL L ATHE
FT7T 27 Ve TUDET, ZOVYRAMDZENZEND path entry 77 &, MWET 3 path entry W5
B3 1 DRELTFFUCHINE T, ZDOFEUH LAJREA 7Y = 7 i path entry 23X % path entry finder
%3R3 5. ImportError %A U ¥ 3, ImportError &, 7 v 725 path entry ®7z®®D path entry finder
PEHERWIZ & 2HE 5 7-01C path based finder BV E T, ZOFISMNILIE XS, import path %Zill-
TWLHEDS T oNFE T, 7y 7358 e LTXFINE @3N, MlA 7Y =7 P2 L £, N4 M
ATz MOV A-T 4 Y TE 7y 7 EERTOT (BIRIE. 77 ANV AT LDy A—T 4 VT
D UTF-8 R 2NN R ETT) . 7y 7251 %E T a— FTERD 75513 InportError ZAH TR E
T3,

sys.path_hooks Zill 2 LA WZAIZ U R « T7A VA — 2RI FTIKDboHE. NAR—-X -
774X =0 find_spec() XV v K&, sys.path_importer_cache IZ (ZDNALY MY KT Z7 7
A VR =PIFELIRNZ L 2R /2DIZ) None ZIRFEL, ARNZ « T7 AV — BET 2 —ADHRODS
B otz Z e BIRA % 729IC None IR L £7,

sys.path_hooks L NAIYEUT v MIHLAGEL 7 =227 FORDEOWTALH NAIY +
)« D744 — THof HBAE. BTHTL 2EY a—EREHET 20070 ardfibh, ZhsE
Va—Nku—RFI5DIfEbhET,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ
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(D LFHN k> TEIND) BUEDF 4 L2 b 1 id, sys.path OHOT Y b ) 2 I3BHRAE B HTETM
HXNET, £3, HEDT A L7 PURBRFEELROWI L HHIHL 72354, sys.path_importer_cache i
BB EMENTEA KT, BEDT 4 L7 VISR BHIEHLDESY 2 — Dy 77 v T THEHT7Z
IR EINET, 3%FHIC. sys.path_importer_cache (ZffiHr4l, importlib.machinery.PathFinder.
find_spec() DR T RRE, EBEDTFT 4 L7 MU THo TEDOLFHITIEDHD XA,

55.2 XXIV k)« TJ7A4>8—-7OR3

EYa— et ENTy r =P DA YKR= b2V K= T B0, BIUKETEMEAAY 7 —I DR—
Sarve LTIRET 2012, RAZY MY - 774 X —iF find_spec() XV v REFEELRZFIUINT
FE A,

find_spec() F 2 DDFIEEMD ET, A VE—-PLEIELTWVBREY 2 - LDREEEHiKL, (X7 a
YD) MREY 2 =TT, find_spec() FEY 2 —MHET 3522 HIHAL (populated) X A7z {LkE% K
LT, ZOMERE (1 20FISZFRNT) #IZ "loader” v &> TWE T,

Y 2 HA RN R—> 2y ERLTWA R4 vl MEHICRT I, SRS b -
T 74 U E—IFEY 2 — D "submodule search locations” Z#ZRIZEMAR—S a v Z2E8T U X M
FELET,

N—=Y 3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() Z @& X#1X ¥ L7z, MHIX
deprecated TI B, find_spec() WEZBINTOWRIFIHEDOIE T,

HWARRAZY MY - 774 YR —=DHIZIE, find_spec() DL D IZZNE 2 DD deperecated 72 XY v K
DOIBEDVWITNDEHEELTVWERDDH20d LNERTA, TNOHDA Yy NIIBRFTEHEDI-DICERLE
RBENTVWET, Ll MRV MY - 774 Y& —IT find_spec() BELEZATVIIE, VXY v ¥
FEHENET,

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

pace portion.

D A4 > R— MO IR T 2B HIEDFZDIC, ZLDRRAZY MY - 774 VX =1, XRNRZ -
T2 A VX —BIR— T 23D LR CEHNA find_module() XY v FHHR—FLTVWET, LaL, S
ALY Y« 774X =0 find_module() XY v Rk, RLT path 5ITIIMIHEINELA (ZDX
Yy RiE SR Ty 7 DBRAIOFFECH L2 H#E Y% S R ERZ LS 2EEP IS T0ET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R S, ZDHFETIE R
IV MY - T 7 A R =PHEER Ny T =W LT R=a Y 2T 2 22BN TERVILLTT, B L
find_loader() ¥ find module() DWHMNRRALY Y « 774 VX —IKIEELH, A VER— T XF
LITHEIZ find_module() & D3 find_loader() ZELELTHUIHLE T,

N— a3 3.10 TEHE: Calls to find_module() and find_loader() by the import system will raise

ImportWarning.
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5.6 FEDIVR— b ATLEZEETHTRZD

A VR= P RTLARRZEZIRZ 27DORSEEND D 2 LA, sys.meta_path DF 7 L DN
BEHIRL, 2EHEIRRLDRAZNRRAT v 7 TBEWWZ 25D TT,

b L. import XOFHEL T ZEEL, £ Y KR— MY RTLHIZT 7 E2RTHMD API IZIXEEEL 5242 TH
iR, HARAAD __import__ () BAEZE XHZ 272 CTHH TS, ZOFKE. % 1 20FEY 2 —
JVNZZITT import XOEHEZZEE T 2DICbHVWLNE T,

(BFHED A Y R—= P RT LR EEILTE2DTIFRL) TTIRAXRRIZNVWE Iy IPBHEEY 2—1DA
VAR — b EEIRIICH < 72 ®1Cid. find_spec() » 5 None %R FTbH DI, [E#E ModuleNotFoundError
ZEMT 272 THATY, None ZIRTDIIX X ARZADEBEFGTIIEZNETH D Z L ZEKLET T, Hist
ZREHT 2T QWERBRITBYID £9,

5.7 Package Relative Imports

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

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

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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.
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5.8 main XTI BB ERE

__main__ €Y 2—/UZE, Python DA Y K=+ 27 LHEET 2R 572 r — XT3, MDIFA TEMZH
TW3 X512, __main__ EY 2—/li& sys ® builtins RELFARRICA VXSV X -2 —}+7 v S TE
Bt hEz s, LaL, B 2 00V 2a—ILEE-> T, __main__ FEEICEEL L VDEY 2—L
ELTOERZRF > TVWERA, ZHUE. __main__ PHIEHLEINZ5ENA V& 7Y ApEEch s 20
77 TREDMDF T a VITKIFT 272D T,

5.8.1 __main__.___spec___

__main__ XD XS5 L E N2 0IHKIFL T, __main
None X5 ZdHH FET,

spec__ \ZHEYNCREINZ Z 2 b HIUL

Python 2% -m * 7> a Y 2T TEITINLEEICIE, __spec__ W EWIETEEY 2 — L FRF v Fr—
DEY 2 - NMARICRESINE T, Flo. T4L 27 MU zip 7740, £ MDD sys.path =V MY Z2HE
TT20UEDO—H e LT __main__ EV2—ha— FEINBI3HEICDH __spec__ PAEM (populate) T
RN

ZRLHN DI — R TlE, __main__.__spec__ I None ICFRE I NE T, Z4UE. __main__ 4K (populate)

FEDiIffibi/za— R4 VR— MAREREY 2 — LV EH L TWRWHTT:
o MEETE T b
o cATvav
o stdin »SEBXNHE
o V=RT77ANRNA A=K7 7 A A LEHZEHINTGE

BEDT —ATIE, 728 ABMINCEZ 7 7 AAVDBED 2 — L2 LTEHEA VAR—FTE~ LTH __main__.
__spec__ IXHIZ None I 5 Z L ICHEELTLZE W, L __main__ KBWTHEMREI 2 — L AXAXT—
BRI -m R v FREoTLEE W,

__main__ 2’4 Y R—PAEEREY 2 — L& —HK L., __main__.__spec__ DBZNRIELCTHEEINTL
2 LThH, ZNTHIREB, TD 2 200FEY 2a—VEMeARINE I ICERLTLLEIN, Zh
¥, if __name == "_ main ": Frzv I XoTHIEENZ T ay 7. main_ _ FHE1TZER =4
(populate) §272DITEY 2 —AHIEH I N LR FEITS N, BHEOA Y R— FMRAIZIFFETEI ARV, &
W HRITER L TWET,
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5.9 SE&K

Python OFIIDOEN ST 2, 4 VY R— MEMIEIEHR I LWREEZZRT I L, —fflrnwe IA508 FF a2
AV IEPNTE EDROED > TRWE T, BRID v 7 — PO 3R I e N TEET,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#kr 7k 29055850 PEP 420 T3,

PEP 420 1% Python 3.3 1 &EIZE/NY 7 —2 ZEALTWE S, PEP 420 3% 7% find_module() IZ
Kb2dDE LT find_loader() 7B FaNZHALTVET,

PEP 366 1%, XA YEY 2 — L TOIRNZHENA > R— 1+ DDITBM LT __package__ BIEDME%
LTWVWET,

PEP 328 i&#ixf 4 >R — b, BRI A > R— b, BXU, H¥) __name__ TREL. %I PEP 366
» __package__ TEDMAREZTEALE L,

PEP 338 l3EYa—LB2AZ YT LTHEITTELZOMHEZEDTVET,

PEP 451 1%, YV 2 — A TV 27 NZBIBEY 2 — L EBOA Y R— MRED S 7 bEBIML T
WET, ¥z, X —DEHNLRETDIZLAEEZA Y R—- MEBICERDD I TVET, ZNHDEH
IED, 4 VR= P AT D0 D0D API 78 deprecate 2, /2774 VX —2 a0 —X—ZEH LWV
XYy FABMENE Ui,

1D
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SIX

X (EXPRESSION)

ZDETIE. Python ORTHBIT 54 DEEDOEKRICOWTHHR L 5,

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

name = othername

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

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

o N DOFIBMPERBATHII, M7 3ERBENCEBm IR E T,

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

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

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

6.2 7 kL. EFMER (atom)

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

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

| generator_expression | yteld_atom

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

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

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

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

6.2.2 UF3ZJL

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

literal := stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

VT IV TEERRLET —ZBNTHELE T, ZOkD, AT DTAT YT 4T 434 TI =7
FOMEIEEHEETEDD F¥A. RLEZFHOEBOV 77V E2FELEG. (Eh6D) T4k Tar
Z LORICHBFIHKRD S DTHoTH, ZITRHRSTH) FALATY =7 P2IELTWE 0, £ok<FUH
EROBOA 7Y 27 MITHRD 5,
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6.2.3 HIEMAR (parenthesized form)

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

parenth_form = "(" [starred_ezpression] ")"

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

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

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

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

NERFLDOIED L ERIZRDED T

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

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

727 L. mBERDH B for HinA4 75 7LRERVT, W@ﬁ%dwﬁmm%xbéhkM%wx:~ff
EiTanFEzT, TOEHADBTT, ROV X FHNTRAZINLEIBIMID R a— 712 7 i s” 2
EHHEEA,
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ROFEICH S for HinA 77 7R EAZEHHATVWS Za—TZ2D % kil h. BEEVR AN
FORA-TWZHIBe LTEINET, #IcHi{ for fiiz, mdLEWLDH S for HiDT7 4 VX —FMHEA T 7
TNREZEHEBATVEI A= TEFFETEEEA, VIO ZALEBRBEDATITIANHHEL
NBEITHKIFEL TV D5 LRV 5T, BIZIFRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

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

Python 3.6 22 5. async def BI¥{TId async for Hid® asynchronous iterator O RIAGWIRZF 2 DD
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHONITHI for Hid 2 IF async for
HITHREhTWVWE Z e, BIMOD for fid 5V async for HizFATWVWE I, £D I X await A%
FoTVWRZeH20d LERHA, NEKID async for HidH 2 WX avait REZFATWVWBHE, £
N JEREARERE N E 3, FEREANTERGEIE. 20BN % L —F VRO FE Tk X % 5
b LNEVA, PEP 530 3B L T2 X0,

N—a > 3.6 TEM: FAMNEERLPEAINE L,

N—=Yay 3.8 TEHE: yield BXU yield from IZEEWRZANT ORI —F T3 F LT

6.2.5 UX MR

U2 R, ARBITCTHLNERORY T, RINIZEDRINTHo> T rEVEHA:

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

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~

LERTRBPFEMNTRS N, F—l2T T2 a0 U0 e THERB L XKl E 3!

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
%9,

2 E {Y TR TEXERA. 2OV F I MIZOFELFER L E5,
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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 ":" expression | "¥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:

generator_expression = "(" expression 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" expression]

yield i =L —% BB JEREAS T~ L —& B2 ER T 2 L 2ifibh Ed, o T, BIEUERD
KETOAMHZET, BAHOARET yield X ZHHT 22 ZOBEIEY =+ L —XBBUICR D, async def
BB OARKTHEAST 2 20 ar—F YEAKIIIERIY = 2 L —XBICR D £9, FIZIERDLHITRD
£

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

94 % 6 & 1 (expression)
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VAL —=REBICOVWTIET S P THASATOR T, JERMY = 2 L — X B, RS L —42E
8 (asynchronous generator function) BN THHAINTHE T,

When a generator function is called, it returns an iterator known as a generator. That generator then
controls the execution of the generator function. The execution starts when one of the generator’s
methods is called. At that time, the execution proceeds to the first yield expression, where it is suspended
again, returning the value of ezpression_list to the generator’s caller, or None if expression_list is
omitted. By suspended, we mean that all local state is retained, including the current bindings of local
variables, the instruction pointer, the internal evaluation stack, and the state of any exception handling.
When the execution is resumed by calling one of the generator’s methods, the function can proceed
exactly as if the yield expression were just another external call. The value of the yield expression after
resuming depends on the method which resumed the execution. If __nezt__ () is used (typically via
either a for or the next () builtin) then the result is None. Otherwise, if send () is used, then the result

will be the value passed in to that method.

CNETHALENEDLS, P23 L —XBEaL—F e Th BTV ET, VL — XEBIM
EHEML, 1 22U EOZY FYERL Y MEFRDL, ZOEFE—REILINET, =L —XEI yield
L7 CERITOMBERIEATER NI L HAME—DENTT, TORHIEANIFICY 2 AL —XDOIEIH LItAB X
nE9,

yield d try MENTHHATE XS, =X L —X0D BRIV Y PRERIET 20, AR—YaAL T a
2k D) BTHNCHBEARWES, Y22 —&X- A4 7L —&D close() XY v FOIN, finally Hi
PEITINET,

yield from <expr> M L7=5A. A 6NALRIEA T 77NV TRINERD EEA, ZDATFTN%
AT7L—=1FFTEZTERINMBREIEDY 2 AL —XD XY vy RO LITAEZEEXNE T, send()
THEINDLWEHEE throw() TEINLDHSWLHISNIRED A 7L — XIHEY R XY v FBHIUTTE
ENFET, BHYRXY v FBRVWEE, send() & AttributeError 2 TypeError %. throw() XEXh
75N 2 BRI E N U 5

WEDA 7L —XD5ETHE, 5| & Z X7z Stoplteration £ ¥ A X ¥ AD value BHIZZ D yield XD
fEX 72D %9, Stoplteration ZH Z THUCHARMNICE Y PENdD, $TATL—ENRT 2R L —XTDH
E (FT4TL—AponRBHT) HBNCE Y F SN2H0 LS BHTT,

N—=Yay 33 CTLEHE: 374 71L&l 7o —%2 & T 27:0I1C yield from <expr> PV ENN
EhFE L%,

yield XKPRAXOEMOLGAATH 2 L &, FHNFEBTE XS,
BE:
PEP 255 - B L —4 Python "NOY = XL —&X ¥ yield XDEARSE,

PEP 342 - ik NPz L —2%ZBWOIL—F>Y o akar—F 2 LTHHATE S X512,
VL —ZOMN Y API 2R T 31EE,

PEP 380 - U7V T RL—ZADEEENY V7023 —XOFELMBICT 27200, yield_from
XDEAIRE,
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PEP 525 - (RIS TR L —4 L —F VEHEADT = 2 L — X DEIEEE S OB X2 PEP 492 Ok
RIER,

TSI —R-ATL—EXY YR

TOMTIET 2R L —ZATL—ZDXY vy FIZOWTHIHLE S, 2hoidy = 2L — ZBEBROETHIMEIC
fFHTE %3,

UToOY 2321 —& XYy FOMRUTHLIZ. ¥z —XBBRCETHDEE ValueError Hl4b 2 EH 3 5
BIHEREL T EXW,

generator.__next__()
VrxL—REBOEITERAT 20, REZRIC yield XPBETEINZL ZA205HALET, Y=t
L—RBBD __next__ () XYV v FIZXo THHINK, ZORED yield ADEIXHEIC None &
XN F T, ZDOHBRRD yield REFTFEITL., YL —XIF—FHFILL. expression_list D
% __next__ () XY v FOMUHLITIZGRLET, Y=z L —ZBRXDEZ yield BITITHET L
%, StopIteration fIAf2EH I E T,

DAYy NE@EH., P2 for 1—7RHAIAAD next O BIBIC X o THERICIFOHI R E T,

generator.send (value)
VAL —XBEBOWEANEE 7 ED Y FATEBEMALE T, 51D value 13Z DR D yield DR
RO ET, send) XV vy FIZRIZI 2 AV —XDPERLIEEZRL, ¥z 2L —XBROELAE
KE BT T 5L Stoplteration ZIEH L F T, send() BPIFFEEINTY = 2L — X236
B35 Eid. HERZTES yield RPFELRWDT, None 518 L THUH X RIFIIRD ¥
A,

generator.throw(value)

generator.throw(type[, value[7 tmceback] ])
Tz AL —XHK LM ETHNERESE T, 20V 2 2L —XBBDERT 2 XDOMEZE L %
To VDAL —EWEEERTEZ KT T 5L Stoplteration BFHEAELF T, Pzl —XH
W NTHIHN 2 L, L IZES IS 2R ESE 245, ZDRSMNIFEOH Lt Ml
NE7,

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

is used.

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

stored in walue may be cleared.

generator.close()
Yz L — REBHS—FHEIE L 72R T GeneratorExit ZHAIEET, 2L T, Y=L — XK
PIEEICK TS5 20, BRICZn—XENTWa 0, (BIAIHHIE S 8D 57272 012) GeneratorExit
DA ENTHGA, close BIFOHLITARD £, ¥ =4 L—XHMEZAKT 555 RuntimeError
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DREAELET, close) FY = AL —XPFINPEFELK TICIDBUTR T LTWAHERMS L E
A,

fERBH

UTOHEZRY Yy IMET 22— RV 2 3L — ZEBOIRZ BB EBRICHENALET:

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

JEEHAS = = L — 2 B8# (asynchronous generator function)

async def ZHEAL TERINZEER R Y v FIC yield RD3H % &, 2O IEFREAS L —2 B
ELTERINET,

JEFY = % L — REBDIFE O SN2 v, RS 2L —X 4 7Y 27 b 2 FHEN B IEFIAA 71— & 28
BENET, ZL T, 2047V =27 MIP 22 L —XBEROETEHIEL £3, @, FERPAC =L —&
FT7P 27 ME, a—F VEBAD async for XTEbI, ZhETP =XV —XA TP 27 bW for X
THEDONDERFITHEML 5,

FEFRAY 2 AL —ZDXY v RO 1 DM T L awaitable A 7Y = 27 bR EN, DA TV =7 + )
CEWLCR ot BRXEITHHBEINE T, 2D L ZIXETEBRID yield XETHA, £ THUEHHE A,
ezpression_list DIEZFFEHT O AL —F ITELE T, Y=L —X LRI, Hireid, BifEon—%
NVERRE, i mARA v & WEFHER % v 7 BXOBSVLEOIRER Y. TXTDa— AV RIRED R
NBZZZERLET, A 2R L —ZDAY v FROHRDF TV 27 MR ENIZ 2 TETHHHZ
Nz, BEBIEHHY yield XPHEZ T CHLTH 200 X5 ICTNHZED TNE X T, HEHED
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yield RDMEIX, ETZHEHB LAY Yy FITXoTEREDET, __anext__ () o755k, #RIX None
WRDET, 25 TIERL., asend) PMEHINIZEEE, BRIZZOX Y v RICEIhEIIKRD £3,

If an asynchronous generator happens to exit early by break, the caller task being cancelled, or other
exceptions, the generator’s async cleanup code will run and possibly raise exceptions or access context
variables in an unexpected context--perhaps after the lifetime of tasks it depends, or during the event loop
shutdown when the async-generator garbage collection hook is called. To prevent this, the caller must
explicitly close the async generator by calling aclose () method to finalize the generator and ultimately

detach it from the event loop.

FEFRIMIY = % L — ZBIETIE, try BN DERDOHFT yield ABEHTE X9, XL, JERIEY = %
L—&, (BRAT Y I PERIGET B0, IRN—YaL 7y avick?) KT XD FHICHB QR0
&, try BENO yield UFKEE R D, EITRELRE o7 finally BiXFETEINET, 2D —R T, FE
FHIY 2 A V=X DMEBIL TV B A RY ML—TRRT Y 2 —FDEBIE. EFRIY =21 —XD aclose()
XYy REMOHL, BDDaL—FrF 79227 P 2EITL. 2RUTK o TEITRFB K 57 finally Hidd
FITTEBZLIITLET,

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

in Lib/asyncio/base__events.py.

yield from <expr> id. FEFIHIY = 32 L — KB TEDLI 2 L AT 12k D 5,

FEHAS TR L —FATL—EXY YR

ZO/NEITIE, ¥ x4 L — ZBROETHRIENCEDN S IR 2 AL =X 4 T L —Z DAY v FIZOWTHL
L %9,

coroutine agen.__anext__()
Returns an awaitable which when run starts to execute the asynchronous generator or resumes
it at the last executed yield expression. When an asynchronous generator function is resumed
with an __anezt__ () method, the current yield expression always evaluates to None in the re-
turned awaitable, which when run will continue to the next yield expression. The value of the
ezpression_list of the yield expression is the value of the StopIteration exception raised by
the completing coroutine. If the asynchronous generator exits without yielding another value,
the awaitable instead raises a StopAsyncIteration exception, signalling that the asynchronous

iteration has completed.
ZDOXYy FIZEH. for — & o THEBRIFF 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

98 % 6 & 1 (expression)


https://github.com/python/cpython/tree/3.10/Lib/asyncio/base_events.py

The Python Language Reference, 'J1)—2X 3.10.13

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
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

TIARVE ERHEEBVTRMEEOHNEEZRLE T, SURIUTDO LI D 7

primary = atom | attributeref | subscription | slicing | call

6.3.1 BMESE

BUHZRIE. 7594 V0RARE Y I FeAHiZERZSDTT:

N

attributeref = primary "." tdentifier

7A=Y OFHliE, BHESEEY R 2HOA TV 27 FTRFNIRS T, TARIKEEAY DA T
T IHPETIIEDET, ZLTIDOATY =7 ME HHIBTRE L@ FHTH 5 &5 wEEEAmL
BRI FHA, ZOERIE __getattr O XV Y FEA—N—F A FFLZILTHRAXTAXTEZE
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T, FORBRMEMRESNLIFIURX, FIt AttributeError EHEINFE T, ZS5 ThITFUIE Al h s 47
D7 ORI EF. BEYEEREKR LA T 2 Mk hRED £F, FAUBUSHREERRGMIT 2, A
WIZEBRBRLZEMA TS 27 VPR ONZZEBDHD T,

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.

MAAABT 7Y 27 TR, __getitem _ () KXo THRFRILEFR—bT2A 7V M 2 D
=

1. ;v YT, o940 TvEYS ThHUX, RV R OEFMFEREE~ Yy THOWThh D F —
EICHY T ATV 227 NIRRT RD TR A, WERLIE., Z20F -T2~y Y7
DfEi (value) Z3EIRL £ 3, HAAADT Y ¥ 77 F Z2DHZ dict 7 7 A TT,

2. V=T VR, TIA=VN =22 THIF, Y R+ OFHiFERIE int F713 slice (T O
THLET) TRINERD TRA, HARAADY —7 227 5 ZADHIZIE str, list, tuple 7 7 R
PEENET,

R =T V2 DADA YTy 7 220D R2FHIb 52 F8A. LEL., TXTOMEAAAD
= VAN Z% __getitem _ () XYV v RE BOA VT IR%E, A VT YIRS =T Y ADRE %
MZTHRT 20T, BIZEF x[-1] 1F x ORBOERZERL £ 5, HROMEIES -7 P ROEEK XD
NS RIFADEBTHRIIERD A, BFFELE. (0 »OHAK) 4V F v 7 AEHOERLBINL £
T ADA VYT v ZADYR=MI, A7V 27 D __getitem__() XV v FIZHNSZDT, ZOXY v K
BEA—N=F4 FFT2H 727723 HRMICZOYR— BT 208N DD 7,

XFF) 35CF (character) #EEZY T 3HABEEOS — 7 Y 2TF, LAZENOBCERL . 1 LFE
BB B XFHTF,
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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 n=  primary "[" slice_list "]1"

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

slice_item n= expression | proper_slice

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

upper_bound n= exrpression

stride n= exrpression

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
WCLTATIARAY R MDPOAERINZF—ICEoT (BEORFRIL AL __getitem__() XY v FEflio
T A YT I7RIBETERITINUIRD EH A, ATA RV A M2 LEDI A EENTVEIHE, F—
WBHERTARBREREERLI2D D082 X2 TN D £ ZhLBOBE, H—DR 74 2ABERBKE
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= tdentifier "=" 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.
BIABFT T2 FDAXY Yy R VIRAAXTV 2T b, VIAA VARV ADAY v B, BXU __call__0O
AV RZHORTOATY =7 P BT LATEETY ), sIEEIE 2T, MOl L Z2idA 5 Al aHli 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 EEDFHM: FHETIE. BATERRWES [ BEZ IS HAAABEBEIRtEIN 00 LOLE
BFAhAoe ZOVORGIEBMRRF 2 XY MO DT AT o T Wizt LTH, ERBEBEMITsATHR
WOTHF—T— FTEHIREINEE A, CPython T, C S THEINLBHMD, AHixFilzRViIES]
BER— 2T 572D PyArg_ParseTuple() AL £ 7,

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
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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, TOARIEMDF—T - F5[Ee LTHRLNET, F—IZ~ v F T 5580 (HRNERF—Y—F
FIEIC Ko T, H20VEMDO 7 28y Z7OHT) BRIz 52 5N TWi 6, TypeError FIA2EH X
S

When **expression is used, each key in this mapping must be a string. Each value from the mapping
is assigned to the first formal parameter eligible for keyword assignment whose name is equal to the key.
A key need not be a Python identifier (e.g. "max-temp °F" is acceptable, although it will not match
any formal parameter that could be declared). If there is no match to a formal parameter the key-value

pair is collected by the ** parameter, if there is one, or if there is not, a TypeError exception is raised.

*xidentifier % **identifier M & {Hi o 72RGI1EIX,. MESIFH AT Yy bF—T— FEHZICTEZ R
TEXFHA,

N—Ta v 3.5 TEH: BEINCHUIMEEORD x 7o v 78 xx 7%y Z7%ZITED . MES|IEiA
FSIANT YAy s (x) DRI, F—7— FEBUKEB 7 2%y 7 (xx) OBRAICET S 510740
L7z. B¥IC PEP 448 THRZEXNE LT,

P L2175 & B2 LR WRD . B[S0 0fE%2KE L £7, None ZIRTHEDHD T, ED
ERED LS CHEHENE20E, MO LATEEA 7Y =7 FOJEIC X o TR D %7,

BIERETIZ---

A—YEREH BEROa—-F 7oy 2 158Y R MREIHA, ETEINET, a—-F7ry 2id 3K
¥k E51HUCkES (bind) LET; ZoEEIcOVWTE BHESE Tl L TwEd, a—F7av s T
return XOFEITIN LB, BIEIECH LORE DA (return value) 25TRE SN E T,

HHAAHBIRETIIAV YR BREIA VR TV RICKEFELES; HARAABEES XY v FOFEMIX
built-in-funcs 2L T 72X W0,

DSRATSTOF ZOVF3RADHLWA VAR APRENET,

DSAA VARV AAY R WiET 22— ERDOBEBDFOHINET, 2O &, BUOH LEEDFIEY
AP ED—D2EWVE|IEY A NTRROHINET: 4 Y RAEX AP35 50U 2 FOREIENENE T,
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VDIAAVARARAVR: VAT __call__() AV vy FPEFRINTVWRITNIRD FHA; __call__() X
Vv ROPMPHEINGERCSMRES 5L ET,

6.4 Await T

awaitable X 7Y = 7 N TD coroutine F4T7% —FRHFIE L £F . coroutine function NTODAFEHTE %3,

await_expr = "await" primary

N—Ya ¥ 3.5 TEM.

6.5 XNFFEEHE (power operator)

NEREFL, LANCDH 2 BIHEE T LD WS ELAML L 2D £3, —75, ACH 2 HIHEER T XD
FESVFTEEIEIRMIC R o TV R T, XU TO X512 D £

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

BT, NEREET L MIEHE T 5% 2 MESAHEN T TOR VS, HETIZAD AL T
HENET (Z OBAISHE T OFMBIEF 2 BH L ¥ A, DFD —1ex2 & -1 12K D F5),

NEREHETFOREWKE, o051 T XN 2 HAAABEY pow() LRIT T, E5lEHFIEERL TS
AFET. BEIHE T FH@EoRIcE R, MRIZZORTY,

BROWHE T TIX. F5I8PETHRVED, FBRIIEE TR IR Y £3; F5 1808055,
2T OFIBTFE/ NS AN E I N, FEVMNUSEIPIR XN E T, HlZI1E 10%x2 X 100 1R L F 353,
10%x*-2 1% 0.01 ZR L ¥,

0.0 ZEDITNERT 2L ZeroDivisionError ZXMH L £ 3, BOBZ/NUTRNER L LMERITERIK
(complex number) 127D ¥3, (MATD/ N—Y a3 ¥ Tl ValueError ZEH L TVWE L/2)

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

6.6 HIBHANER L E v FEMEE (unary arithmetic and bitwise oper-

ation)

ETOHEAMEE 'y MRAEEE, FCEERMLZR > ThES:

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

ridden with the __neg__() special method.

The unary + (plus) operator yields its numeric argument unchanged; the operation can be overridden

with the __pos__() special method.

HIEHEF ~ (Ri5) 13, BEG 1z vy M EAKRES (bitwise invert) L7z D252 %3, x D v MHf
KERIE, - (x+1) E L TEBRSINTVE T, JOBEETFIIERS __invert__ () FFAX Y v K& —nN—F 4
FI2HARLA T 27 VICOABEHEINET,

FRRo=Z210wdhd, 5I8PE L WETRWESIZIE TypeError B 2EH I E T,

6.7 ZIEE#EH (binary arithmetic operation)

THBMEE G, BEWRELEMEEREL TR, HETOWITA»E, FEOIFEERIC b EH &
NBZOTHERLTLESI WV, NEFE (power) HEFZRE, HEFIE -S5O L N, TROLERREN
(multiplicatie) JHEF ¥ MR (additie) HEFLA2H D TEA:

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

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

* (HE: multiplication) HE X, 5IBFALOEE G X 3, 518X ML DBIETD 30, F IR
THERS — 7 V2D E 5N TRITIUIRD XA, FIEDHE. BUEZLEORNC BRI N-BRA X
NET, BEDOGHE, >—F7 Y ADEDBRLUBENITTONE T, BORLEERAICTEZ L, O —F VA%
52 %73,

This operation can be customized using the special __mul__() and __rmul__() methods.
@ (at) HAETIXTIIOFREIIN LEH SN E T, Python OAAARNIZ DA FZHEEL TVER A,
N—a v 3.5 TEM.

/ (BRE: division) B&L T // (YIDIETERA: floor division) X, FIBEALOMEE 52 3, BESIBIEE T
HEoRIc A I N EF, BROREMRIZFE/NMNRICR D £330 BRoY) D & TREMBIZBER IR
D¥ET; ZOEE. BREBEENRREIZ oo’ B ZEAL2d DR D EF, Tl k3BRELZITO L
ZeroDivisionError flb 2 L E T,

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

% (BIA: modulo) HEIZ, H—5IEHE S THRELL 2ORRICRD $3, BESIBIIE THEDOR
WCEBXNE T, A5IBEDRE 2 DIEEIZIE ZeroDivisionError AW EH XN FE T, 5IEEIZFEI/NL
MTH &L, BIRIF 3.14%0.7 1% 0.34 172D FF (3.14 1& 4%0.7 + 0.34 ZH 5 TY), FREETIIH
WETIBERLAE (F3En) offRICkR D $3; BIRHEEOHROMMMEZ, FITH 51 oM
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IbhdphElbEd, !

IO B CRAEEE  FREEE, EERL x == x//y)*y + Ghy) OBRICH D 9, YD ETRESLER
W E 7, HAAABE divmod (): divmod(x, y) == (x//y, xhy) EHBERLTVET, 2,

% AT, BUEICN T 2 RIREEZIT S DWMA T, XFF (string) A 7Y =7 Mt —N—m—FZh,
HXOxFHoEXL (Wb 5 Ml) 21TVWEd, XFHoHFALDOWE Python 74 75V V 771>
A old-string-formatting Hiz S L TL Z&E W,

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

Y10 CRAEHE T, BIREE T, BLK divmed O B, ERBUCH L TEERS LTI A, HIIZ
Ao KHDIT abs() 2o TEREVNMIURITZEIR L T ZE W,

+ () HEEEE, %lﬁlﬁli@*ﬂ%'@-ii?o GG & S BUER . BT e SRICBD Y — & » A Tiply
NF D FEA, WiZFOLE, MEREOICER A, MAEIhET, BREDLA, ¥ —F Y AEHME
(concatenate) TN E T,

This operation can be customized using the special __add__() and __radd__() methods.
- (BRE) A, SIEMETHERIToERR L E T, BESF BT E THEORICERINE T,

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

6.8 7 MEHE (shifting operation)

> 7 MERER, BEMEE LD S EWELIEM 2R o TV E !

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

IS ESIBICE D 25, SIBEILEORNCERENE T, ¥ 7 MEREIRSE—5IEE. B5IBTE X
BNy M. EEREFAICEY RO T FLET,

This operation can be customized using the special __1shift__() and __rshift__() methods.

n By POETT7 ME pow(2,n) IZKBRBEL LTEREINE T, n By PDEST M pow(2,n) 12L3
AL LTERINET,

*1 abs(x%y) < abs(y) BEEFMITIZE L 72D 325, FE/NGICH T 2 ERE QLA I, B (roundoff) 7= B IHEFH
MCEIZR S RWEEDH D £5, FlZ1E. Python OFEINIEAS IEEETH EREERINCR - TWE T Iy M7+ — 2%
FET DL, -1e-100 % 1e100 1k 1e100 XA UFAFBICR 21E TR DI, FHEMEIX -1e-100 + 1100 & D ¥, ZAUIHIHE
FHREMICIZREIC 1100 L FHTT, B math. fmod() &, BAIDFI LB —HT 3 X5 RHEERETOT, LELOHZAEK
1 -1e-100 ZIBL E T, £¥H656D7 7 —FBHYI»E, 77V 5 —>a VITKFLE S,

*2 x zp y @Eﬁﬁf; Wﬁumm&ma ;w)@tm_ x//y M (x-x%y)//y DD 1 mﬁ:% < t;zui lérb)a‘é ) i?o D&

HATIE L T2 2

106 % 6 & 1 (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 __xor__() or __rxor__() 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,
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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__ () BEDXY v FEEET LI T, ORI FVEDIALXY 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,

108 % 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 XYV (dict DA YRRV R) DHUBDIERHIEME 722 Did, FU (key, value) ZHio>TW
LrENOZOLFIMD 5, F— LIEOFEMILE CIIEHED Rl S E 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

6.10. LEE 109
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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__() XY v FEEHEL-Z-FEHRT 7 ATIE. y.__contains__(x) DRHENE L 255
A x in y OEDEIX True £72 D, Z£5 TRWEEE False £72D 7,

__contains__ () BERELTWVARWVY __iter__ ) WEERLTWVWEL—VEHKI 7 AT x in y i x is

zor x ==z PELRDELIRDHEMEz Dy NTbibRIETERINZIGE, True 2BV ET, d L.
FIEoRIzINBFETIUR, in DRI EFHEEZRIZEIICAZET,

110 % 6 & 1 (expression)
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B, IHRoRETa b aLoFEiTridAaES, L __getitem__() ZERLTWVD X I RI—HFE
#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.
HREEE R ), TRLANOMEITEZLBRENET, T—FERDOLF T 27 M. __bool__() XV v K
5252 T. BEBEEHARZRTAXTEET,

HEET not 1%, 5IEBHPMAETH 25E121E True . FRLA DG EICIE False IS D £9,

KXxand yi&, £7 2 ZfHliL £, 2 287425 ¢ OEZEL ET; Zh LD E I, y 27l L 724
REZEL £3

Rxor yid, ¥3 2 2FHMiiLE3; 2 ERDS 2 DERIRL FT; ZhMNOEGEICIE, v ZFHlli L 7-M5E
EEERELET,

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) 111
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6.12 KAR

assignment_expression = [identifier ":="] expression

An assignment expression (sometimes also called a “named expression” or “walrus”) assigns an

ezpression to an identifier, while also returning the value of the ezpression.

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

Assignment expressions must be surrounded by parentheses when used as sub-expressions in slicing, con-
ditional, lambda, keyword-argument, and comprehension-if expressions and in assert and with state-
ments. In all other places where they can be used, parentheses are not required, including in if and

while statements.

N—ar 3.8 Tl RAKICEHLTIDEFLLE PEP 572 23 L TS0,

6.13 %3 (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" expression]

expression n= conditional_expression | lambda_expr

R (LU ? ZHHEE 7 LRI E ) 13RS IRV Python DE T,

x if C else y EWHIRHNC x TRARLFEMN C ZFL £ 3, C 2 true DHFE ¢ H3FHM & ALEDHR
EhET, 2N OHBEIT y PFHliZ LRI E T,

SMFEBEIICE LTI DEHLLIE PEP 308 22 L TL &,

112 % 6 & 1 (expression)
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6.14 5 L4 (lambda)

lambda_expr = "lambda" [parameter_list] ":" exzpression

FLENA (FLXEREHMPENFET) FEAABEIFERT 2D Vg F, X lambda parameters:
expression IZBHA T2 MIThDFET, ZOELA TV 27 PEIMTIRERIN TOVWIEBA T =7
M EBRICEIEL 25

def <lambda>(parameters):

return expression

FIEO—EoM I BHES 2B LT3V, JAXKNTHERINZBEBEXRT /) 7—>a v 28
CEDBTERVEIIHEERELTLEX Y,

6.15 KDOU X +

expression_list n= ezpression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

Y2 FFRRPHFEFRRO IR o TR DDERE, PR b —20Dh <2 ELRDY X NIRRT NI
BHhET, FTNVOEXEX, VAMZHZ2ROBUCEFELLI DTS, RBELSANTHIX N F T,

TARYVAYZ * B3 ATITNDOTNYY 2EKRLE T, ZOMEETE 1777/ TRIFUIRD £
Ao TDAT T ITNET 8y 7 INIMETEROY -7 Y RAERSH, Hilwx 7, YR, £EHIC
AR ENET,

N—Tay 3.5 TEM: RVAFTDATIINDT Vv ZIZBINC PEP 448 TRZEXNE L,

MR T (% BESE (singleton) ) ZIED 7z hE, REICA Y ~BRBETT, H—DAZ )T,
KEWZH = EDFRVEEIE, XAV TR ZOXOMEIZRD T (BOX TV EEDIzwizs, HY
DZEDQHIFEMAR7: O ZHENE T, )

6.15. XOUZX b+ 113
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6.16 FF{IER

Python &, Rz 6HGNEIMCFHEL £9, 2720, RARXZFHES 2 & 2, GUPEL XD IR
i E s,

MR T RITLOBATCOFMINETF X, IRATFORFIEF LR TITRD £3:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

6.17 EEFDRITIENL

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).

e Hi TR ST WS K512, iR ATE. FA—tEo 72X M3 THE CEEIEM 2> T\ T, Ersh
WHHT 2 L WO R R o TWVWE Z 2 ITHEREL T ZEW,

114 % 6 & 1 (expression)
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EET

Bl

(expressions...),

[expressions...], {key: value...}, {expressions...}

Fi A E 723 FEIN
TR, BAFR

VR MR, BEE

x[index], x[index:index], =x(arguments...), x. | RFEE. A I74 ABE HEHL. B

attribute M

await Await X

*ok N EFHD

+X, =X, ~X B, 8. vy M NOT

*x,.Q,/,//, % FEL, ATYIRA, FRE. YD TEREA,
PO

+, = A S X E

<<, >> 7 MERE

& vy ML AND

by MEAI XOR

v MEfZ OR

in, not in, 1S, s not, <, <=, >, >=, |

)

FiE=E—MED 7 2 + 2 & e thig

not z 7 —VEHE NOT
and 7 —)iEHE AND
or 7 —EE OR
if - else EJUSY
lambda 7 LA
= KA

i:1pE 3

5 NEREET +x 13, HAICDH B3 HIEEMEET 52 VIEHIEL v MEET XD FHOESERIENE R 5, OFD 261 1

0.5 1TkHET,

N il

—

6.17. EEFOEEIRML

MY E D 5

115







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

117
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AXBEHDV AN (H—DHXDZeddHbh £7) Z{HFEL £7,

WFEE— F Tl fH2 None TIFAUI, HZMHAALBIE repr () TXFINTEIL T, Z DFERDLFH
N7 o TEHEEZH L 3, (None IR Z2 XX DHEREFEEHINRVDOT, ooy »DIFUHIL
EiToTd AR EzRA, )

7.2 KAX (assighment statement)

RASE, BETZEIC () HEL72D, BEHAGERA 7V 27 PORBHERERZZEE LD T501Ifb
NE7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)x [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "]"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRESUIOWTIE 74T HESRLTLZEW, )

RAZIERDOV Z b (ZARHE—ORTH, HYvTRYLALRY Z M TH &L, BEEFZ IR L L
EEWHLTLEEW) 23HHEi L, BoNthehod 7Y =2 FeZ—4y b (target) DY 2 FSH LT
EblneRALTOEET,

RARE =7y + (VA b) OFRH > THIRNIKITDRE S, X—7 v bIZREARAEA 7D =2 (B
MBI BT FRBAIAR) O—HTH2GE. ZOEEAERA 7Y = 7 MIRIRINTRAZELT
LT, ZORABENGEIETDH 2 20Wr Lz UIa b 8 A, RADPATRERGE BN EFITT 5
LB TEEY, B ikaoh s BHP, BEEh 26503, 20472 =227 MIERTEZONTVET
(IREEDEE HizZRLT{EEW).

Z—4y FUZ M, HFEMRLATFITHERTOTD XL, ZRICHT A7V 27 FORAR. LT X
SIICHRINCERINTVET,

e R o F)RAMNDR—F v+ 1O Tary<siEnTEs 3., ECHENCTHELA TV
B AT VEEDR—Fy MITRAZIRET,

o Else:

-V EMNX DXy beIND, BHIZT AR YR B—DMNWR =7y v BRR—=F v P U R
MZ—D2RIEENTVEEHE: A7V MIATITINLT, PR X—F vy PURTIOD
=7y bOEID S —DDRVEREELRRITNE R FHA, B ZDX—-57 v M X DHTD
R—47y M, 4TI 7NVDEHOEREN LG SEANMAINE T, BFZ20&—r v P EXD#ES

118 % 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.

KAX (assignment statement) 119
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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—PERDA 7Y =7 M, BYIREIET __setitem__ O XYV v FAMFHINET,

o X—U v FMHRTARIRE: BRENTV L —TEEADFHTiE N E T, —GEERE. (VA MDD XS %)
Ra—RINKBRY =TV RA T2 V2B ZRITAERD FRA, BIRAL 7227 MEIFECHRD
=T URFTI 27 PTRIFNIRD ER A, KT, AT A4 RAD TR ERZRT A HIULFHMG X
NET; F7ANMERZNRENR O 2= Y RAORXTY, ERE FROFHMIER TR IFIUIRD
FHA WINDLDEANERLS, O —F Y AORIPMEINE T, KM, BREZ 026> —
FYADRIETINES LS MY ZEhET, BRIC, ATAREHRAA T 27 P TEE#Z
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
DEBINET,

CPython REDFM: HEDORETIE., X—7 v FOMXBIROEIX YR U TH 2 ARINTED, ER)
BHEE 2 — FAERY = —XFICEIR T S — X v =V %o THEG 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 (exzpression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop = Nyp=n | n_—n | Ng=" | nE=" I u/=n | ||//=n | "%=" | NWyop="
I nys=n | ngg=" I ng=" | n=~—n I |||=||

(BRRD 3 DDOWMLERICOVWTIE T5307) Z2ZRLTIEEW, )

BERALIE, Z—F v b (ERORALLEST, 7Y%y ZIFRI D EHA) LRV R FRFMHL, Zh
&~ O DL TRICRE D B AD “IEHE R T, SR LOX—Fy MIRALET, 2—4

120 % 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)]

HHED KA (assignment statement) ¥ DFEWIX, fRAED 1 DRBEXN S Z e ZF T,

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,

GADD 256, FRRARY 7/ 77— a >y (BTHUuL) it 2ic. EBRCRARITOE T, MR
i3 RNOEAPENGEE. 4 VX Y XEHEED _ setitem () % __setattr__ () FEUH LAkt
RO EFM L F 3

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,
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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—Y 3 3.8 TEZHE: Now annotated assignments allow the same expressions in the right hand side
as regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a

syntax error.

7.3 assert X

assert Xk, 70277 AMNIZT Ny ZH 7% —2 a ¥ (debugging assertion) % {LH#MNT % 72 0 O EFIZ2 771k
T3

assert_stmt = "assert" expression ["," 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)

122 % 7 & BHiX (simple statement)



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

The Python Language Reference, 'J1)—2X 3.10.13

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
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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" [expression ["from" ezpression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also
known as the active exception. If there isn’t currently an active exception, a RuntimeError exception is

raised indicating that this is an error.

Z 5 TRITNX, raise ZEMOX %z, fINAF T 27 e LTEHMEIL £3, Z4Ud. BaseException D
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLITA YRR 2T B e THRONE T,

FIAD B ZFIHNA D RBEAD T S AT ME FA VAR RAFEDDHDTT,

L —ZARNy Z7X T Y27 MEERE., FINAPEHINZRFICEEITELN, ZOHIMICEEIAARRED
__traceback__ @MYL L TG XN & T, with_traceback() flISA XY v K (L —ANy 7 &5 BUIEE
L7F AR L ET) 20, fIAEEoTHED ML —ANy ZEFET 205 —HICHRET, 20
Loz

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

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
7.8. raise X 125
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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 &, ML LTIE for L— 7% while L—F7ONEITOAHE T2 Z A 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 2% finally HiZfED try XOIMINARIEZ I FEIIE, V— T2 EBIZHT 2F1ICZ D finally Hi
BFEITEINET,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGENICOATINE T2, L—THNOBEBERC
27 AEBOFNTIIHNE R Ao continue UE, X2 5 b ARIDL — 7' ORO I LB Z k5 L %57

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]
("," identifier ["as" <dentifier])x*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "x*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+
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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" <dentifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])=* [","] ")"

feature = tdentifier

future XX, EY 2 — VOEHFEDCE I IR D FH A, future XDFNZEHEFWTIWABIELITTT -
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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" <dentifier ("," 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 XTHIZT 2 EH0E, R5IEE LT, 7213 with X except HiOX -4y b2 LTERINZD,
for DX —%"v YR b, class EFK. BEGERE. import X, BT /77— a VOHTERINLDLT
372 h EEA.

CPython REDFM: BEDFEETIE., o DHIRD S BEOPITOWTIIHFI L TWERAD, Tus
7 LTI DBMENTMAREELAITANETED D FHA, FROFETIE, ZOHIRZEHIL72D, BEHED S
BIZTR 77 AOBRMN I Z2EE LD T2 REMENDD £75,

TOJSIDIHDFEER: global [F 8—FIZHF 2457-4) (directive) T, ZDIERANII, global X
LRFICHARENTz 2 — FICH L TOABHENE T, Fiz, #HAAED exec) BIRMNICA -T2
global 3%, BAOMUIHLE SATWVWS a—F7uy ZJNIZIEERIZT 22 d R, ZO LD BXF
FheEEhTwda— P BEBOCH L2883 — FAD global XITHEEZRZITEEA. FkOZ ¥
2, B eval() BL Y compile) KD HTIEED T3,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal XX, FNBEINZANTF 237 0 — L EERL —2AMIlD R a — FTHRICHKREI N ZHESIRT 5
XowlLEd, ZhE. KHEOF 7 4L OEEAR T 10— A NLVAFEMEZRRET 2O TEETT, ZOX
. FIEH2a— KR, Fr— UL (Y a2—L) Ra—THUANDOR =L Ra—T OO LR EFHFEET
X5LK95ICLET,

nonlocal X THIEEINTHENE. global XTHIEINHARIEE WL, IMIDOR 3 —FTITTIFET HH
2SR LURFUIRD EEA FTLOHREIMELNZNEZ - TORRPBEHR I ZHERTEEEA),

nonlocal X THIEINZHATFNE. B—HNL R —TTCITTCREETIREEEEL IR FXA,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XDk,

130 % 7 & BHiX (simple statement)


https://www.python.org/dev/peps/pep-3104

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
| match_stmt
| funcdef

| classdef

|

async_with_stmt

131
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| async_for_stmt

| async_funcdef

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

B, XIFHIZ NEWLINE 2>, Z D12 DEDENT 230 /=d D TR T LE T, £ 7Y a v OIS
T XEFBTERWTRETHE 20T, BRI EFEL £2 A, (Python Tid, * X5 T2 (dangling)
else’ MIZ. A A PEINKL 1f XEA VTV PEEDZZETHRREINET),

T ofNcBT 3 3ERAOTRARIZ. BHEX D012, &HEizhl4 DITICEL X3 ILTVWET,

8.1 if X

if E, FMFETIREETT 5D IfEbNE S

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xk, X2—2>—DfHfiL TWE, HITR 2 ETHT T, BIZRoLHDRA — FETZERL 3 (H:
true ¥ %: false DERICOWVTIE, T—ILEE (boolean operation) fix S L TL ZEW); KT, #RL 7%
A4 = FETLET (ZLT, if XOMOEDZE, EITPHIZ SNEEA). ETORMIMBITZ - ZHE.
else finibhIUX. ZDARA — FHRFETSNET,

8.2 while X

while &, ROMELETH 5MH. ET2#EDETLDIHEDNET:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while IFN 2D IRLEGBM L. ETHIUIRMDAA — b 2FTLE T, AMMBTHIUT (B2 S5
WKHoTWBIdHDZAET), else HiDDH2HLEICRZNLETL, V—TZ2KTLET,

BHIDAAL — FHNT break XWETENZ L., else HIDAAL — b 2RITTEI RN —TEEKTLET,
continue XHBRHDAAL — FATETEINZ L, AL —FAIHLIED DXDETERFy FLT, ROE
BEMHICRE D £ 3,
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8.3 for X

for &, =7 VA (SUFHN ZBTNVERIZVRAT) . ZOMDIERIRE/R A 72 = 7 b (iterable object)
WNOEZRIZTE > TRIZILEE 21T S 7D i2fibh 3

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suitel

RVAPMEI—ELIFMENET, ZOMREIATIINATI 27 P IRLRBRFINERD £H A
expression_list DFERICNT 24 T L —XDBEREINET, 2R, A TL—XNBEX 321 E0LD
FRIIHNL T, 4 7L =D HRENLJEC—E DD, AL — EPE[TFTEINET, ZAPhOBERIIFEDN
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

Names in the target list are not deleted when the loop is finished, but if the sequence is empty, they
will not have been assigned to at all by the loop. Hint: the built-in type range () represents immutable

arithmetic sequences of integers. For instance, iterating range (3) successively yields 0, 1, and then 2.

8.4 try X

try &, O FeDDOUIH LT, ML X/ 572327V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [exzpression ["as" tidentifier]] ":" suite)+
["else" ":" suitel]
["finally" ":" suite]
try2_stmt o= "try" ":" suite
"finally" ":" suite
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The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the ¢y clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, that expression is evaluated, and the clause matches the exception if
the resulting object is “compatible” with the exception. An object is compatible with an exception if
the object is the class or a non-virtual base class of the exception object, or a tuple containing an item

that is the class or a non-virtual base class of the exception object.

BISHE D except HIZD AR LA o 756, BIUEQa— P25 S 51Ml. ZLTHTHLRAZ v 7
CMRERTE T, !

ezcept BiDNy X2 H 2 N2 HFHE T 2 & ZITPINIRET L L. TLADNY FIMREFF v L Ih,
Fii= BT T 2E90N> BT DMBEBIED except HiDIMUID 2 — FRMUIH LA X v 7125 LTV
7 (try XEEPIFINEFEITLIDD X5 b x ),

BT % except HiINE D23 2, except HiD R A — MEFTINE T, ZOKE, as F—V— FPTFHETH
., ZOBRTHEEINTVWE X =7y MHIANPIRAZIIE T, BTD except HilEFEITAIRER T vy 7 %
FoTWRIFNUIRD EFRA, 2OT7uy 7 ORBEIZEFET 2 L. @EIX try XREOERD & FEIT2Rkii L
¥9, (ZoZkid. AR PEINLZODHIINY B IR CHSMH LTHEEL. RO R IHAD try
HICHIANDFE L G E, SMIDAY RS 320N E MR LN e 2 ERLE T, )

BISDS as target o TRAINZE T, ZAUX except HiOMDDICHEINE T, ZHEB x5,
UTDa—F:

except E as N:

foo

. UTDa—FHiREN2D X573 bDTT:

except E as N:
try:
foo
finally:
del N

X o T, B4 % except HiILIETBIRTE 3 L5123 3 =012id, JIOARICTRAZIARITIERD £/ A,
BIADHIERENZDIE. PL—ANy ZFE5EENDZ ., ZOREX Y 7 7L —ATERSBEEHAED. ROH
R—VIEFTED 7L —LHND TR TORALERZEFEZIRTLES LTS,

Before an except clause’s suite is executed, details about the exception are stored in the sys module
and can be accessed via sys.exc_info(). sys.exc_info() returns a 3-tuple consisting of the exception
class, the exception instance and a traceback object (see section {228 DPEJE) identifying the point in the
program where the exception occurred. The details about the exception accessed via sys.exc_info()

are restored to their previous values when leaving an exception handler:

GG, BIoBISEREHT 2 &SR finally HIBEWERICOATTHLZAZ v 7DD 5, LW X 5T, #WHl
Mikbh 3
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>>> print(sys.exc_info())
(None, None, None)
>>> try:
raise TypeError
. except:
print(sys.exc_info())
try:
raise ValueError
except:
print(sys.exc_info())

print(sys.exc_info())

(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
(<class 'ValueError'>, ValueError(), <traceback object at 0x10efad040>)
(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
>>> print(sys.exc_info())

(None, None, None)

F T arod else fild, avbu—nr7u—0 try 24— FEHRF, FADPEHINT, return X,
continue X, break XDWITNDDRETEINKR > 2B EICETEINE T, else HiTREE FIFMNK. Fii
2B % except HITIFNIHEINER A,

finally 8D 2HEE. T BRIEK OMUEIEELE T, F3 except HiX else HixE®D, try HiHFEST
ENET, TN OHOHPTHADIRE, ZOFINAPUHEI A TVRWEEICIE, fIAMNI—RNICREE L
9, R finally HIBFEITINE T, RESNLONDGD o 725E13. finally BIOREBTHEANINE
3o finally BICHIDOBIAIEH N ZHEIE. RESNTOLFAINIFTLWHS O Y 73R 8 LTERE
XINFET, finally BT return XH 3 W& break XEFITLIGEIE, REINLBISIBEINE T

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42

Finally HiEFATLTVBRIZ. 70275 40 6 BUMERIFATE 28 A,

try...finally XD try AL — bHAT return . break . E£72i& continue XHBFEITINEE. finally
fHis, ZoXE N RKIFHLZ@EPID FITShET,

DR D EHIZRBRICEITEIN return XX o THRED T, finally HIESTHITIN S 720,
finally HiTHETE N return IIFEITREICEITEINZ Z 2R D 5

>>> def foo():
try:
return 'try'
finally:

return 'finally'

(RDR=T1Z%i <)

8.4. try X 135




The Python Language Reference, 'J1)—X 3.10.13

(FiDR— 25 D %)

>>> foo()

'finally'

BIAMCEE S 3 Z 0o FHRIE Gl Eicd b £33, /2. raise XOMFHIC X 2B OERKICE S 2 1FHRIZ.
raise X FiCHH F3,

N— 3 v 3.8 TEHE: Python3.8 RITIE, EELFOMBEICKD finally BiTOD continue SUFFIET
L7z,

8.5 with X

with Xl&, 7Ry Z7DFETE, AVTFAPIL—I Y Lo TEREINLXAY v FTT v T T257DIIC
HbhFET (with XEAVTHFARIZ =T v 2272 arvEBRLTIEIV), ZHUCED, £<H53
try...ezcept...finally FIH X =2 % T2 THERMICHAHST 2 Z e A TE T,

with_stmt RES "with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents ) ":" suite
with_stmt_contents := with_item ("," with_item)x*
with_item n= expression ["as" target]

—DD "HEE” BHEO with XOFETIEZUTD L3 ITHEITLET:

1. ay7x A (with_item THEX 6NN ZFMfiT2 28T, aY7F A=Y ¥ ZHEL
£7,

2. AVFTFAITA=I%D __enter__() XYV v KD, BTHS7zDlcu—FIhET,
3. AVTFAIIA=I ¥ D __exit__() AV v FH, BTHES Ldicua—-FIhET,
4. AVFTFRAIIFA—I %D __enter__ () XYV v RHBFEINFE T,

5. with XIZX =7 v " BEEFNTWELH, ZHUT __enter__() OORDEMUAINE T,

FEMR: with XU, __enter_ () XYV v FHRL T —RLKRTLEGEEICE __exit__ () BHEICHIN
B BRHEIELET, TIDT, b LEX—F Y PYZAIANDODRAFICZ T —DHELEGEICE.
NEZFDRAAL —bOHFTHRELEZ SR LS TDNE T, UTORTv 7 7 2BRLTLE

S\,

6. A — FBFETEINET,

7. aAVFFAMTF—=I%D __exit__ ) XY v RHBFEENE T, 2L — b»FIAMNC K > TRT S/
D2, FTOHNDOEL flH, FPL—Z Ny 73 exit__ O WZHIEE LTEIAET, 25 TRHRITH
X, 3 DD None 5l EG 26N F T,
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A4 — b PHMCE DI T N, __exit__ (O XV v FrHDRDELME (false) o3, FlIStHHEIE
HEhxd, ZORVENE (true) 725 XHISNIIMFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHFISNTHRNMIS DB TR T L72HE. 2D __exit__ O 25 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

TG Z2icdk D, BROa Y TF A b2 —Y v 2B BITIE > TEL A TEX T, fi:

with (
AQ) as a,
B() as b,
):
SUITE

N—Yay 31 TEE: EHOaYFFRAIREFE—FLE L,

N—=Ya> 310 TZEH: {HITHtrZ » T, XEEBITIKHELTEFA2 LS5 FELE,
8.5. with X 137




The Python Language Reference, 'J1)—X 3.10.13

BE:

PEP 343 - "with" XF—F;X> + Python ® with XDk, TR, BXUFrEEHIzhTHET,

8.6 match X

N— g > 3.10 TIE.

match I E -2 <y F 72175 HIUTHDNE T, HX:

match_stmt = 'match' subject_exzpr ":" NEWLINE INDENT case_block+ DEDENT

subject_expr = star_named_expression ","

star_named_expressions?
| named_expression

case_block n= 'case' patterns [guard] ":" block

AR ZotvryarTid, —EHEFHATTHENATWR3DIE VI RF—TU—FK 2ELZT,

NRE—=U=2 v F V& KR — (case DHS) < v F U I HROM (match DRA) ZATTL LET, S
Ky (FTRE—VBBHD D) 1 Ty F Y IAROMCH LT, © v FF 55 L5 bOHEIFTONE
T MRELTROZENERID 3

o RYFHIL BLAFT Y FEK (SZ— VR - KL IR ET),
o X FLEMEOHNANOFM, BERGMIBBL £ T,

match ¥ case ¥—7— NI VI hF—T—F TT,

BE:
o PEP 634 - fEHI A Z—>~< v F: Lk

o PEP 636 - & X - <y F: Fa—1+U TN

8.6.1 #E

match XD REEDOTRNOEIZRDED T

1. ¥ 7Y =2 13 subject_expr DFHis L, 7Y =2 MERROhE T, 7V =7 bpar~
ZRUHA, WHOL—L > TR IADPMERESNE T,

2. case_block ADHE X=X LT, ¥ 70 =20 MRS FTE20EI0%Fzv I LET, ¥y
FRY - KBRDOBE BN —NVE3BIALF T, vy F U7 DF =2y 712Kk D, X = NDOHLFTO—ER
HBEZVETRTIMEDIFEINE T, BENRIEEL IR X - OB Ko TRR S0, &l
LET, IYFHBRIMLIENEZ—2OFRTERESINRFIF. EONE—>07 0Oy 7ARITTERL.
match XDETHEAITEZENTEET,
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AR ARy FHRRELLTRBLTH, ZORCEEND Y 78X — VD WIS 5 AlHE
Madh x5, RML~y FTRETDHAMHEZAEL La— F2ErR0L 3Kz 20
TSV, HIZ, vy FHRBLTD & TEBDENZED > TWIRVE WS DBEHRICLARWT
{IZE WV, FEEESWORDENITIR 2 01E Python OEEKETH D, FHEMTRR 2 AJREMED
HYFT, CARFENREILZITAS X5, BNINCEEKFL LTWET,

3. RE—UREINLIGE, ZEDOH— FH (b L) FHlicsh T3, TOHE, KX — Y NOHAH]
HIRTHMINTVWE ZEMBRIESNTVE T,

o H— FOFMIEMENRETHZh, dLIEHT— F2%2IFNURL, case_block WD block MHE/TX N
£9,

o ZIHTRITNX. XD case_block Xt L THI LA DUHENETINE T,

o ZHLLE case block BTEE L2 WIEEIX. match XA T LE T,

IR EARRIZ. match XD ARZ— VI NE L WHRTRTa— FEELIREZTEDID ERA, LV
R—TYRDFEHEICL->TE, FEREF v v 2T 3REDORELEITV, FHliz 22Xy T 28EERD D
x93,

fHH 72 match X OH:

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print('Case 1')
case (100, 200) if flag: # Successful match, but guard fails
print('Case 2')
case (100, y): # Matches and binds y to 200
print(f'Case 3, y: {y}')
case _: # Pattern not attempted

print('Case 4, I match anything!')

Case 3, y: 200

ZOfITIE, if flag BH—FTT, H— ROV TIERDE 7> 2 Y EBBLTL XN,
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8.6.2 H—F

guard = "if" named_expression

guard (case —HlE LTHNZ) DI LTELDH T, ZD case 7Ry 7 DaA— FHRFTEINET, H—F
Z i OBRIIAZELETRELSINE T,

guard & D case 7R v 7 DUHEOBIUIRD L BHTT:

1. case 7R Y ZDRR =Y DPRINT 20 I D% F v 73 5, KBRLUZEEX. guard IFFHlix 3.,
KD case 7R Y 7 DF = v 7Ty,

2. RR =PI L1553, guard OFHliMTHONE T,
o guard SRIFOFHIENETH 255G, B%HD case 70 v 7 HPERINF T,
o guard &FOFHBENABDEL G, ZED case 71 v ZIHERINFE Ao
o guard OFHIEHICHISNDEL X NT5HEE. 20 A ZD EFEHESNE T,

H—=PFEXTH27D, BIfFAZEZT N TEET, H— FOFHMIE. RHID case 71 v 72 5JHIZ,
RE=U PR LTz case 70y ZIIMRIL DD, —002fHIiENRIFNTVWITERA (DED. H—FOD
FHEIEFE PN TV BIEFETEITSINILES DD £T), £l case 70y VPRI NLMHT, H—FOD
iz 2 L BT o TRV R Ao

8.6.3 WBAHEELT—X7Ov Y

WM AEEE Ry — R 7oy 7 iE, MICTH~Y vy F T35 —2A7 0y 7DI ¥ TY, match XDOHFT, B
B — 270y ZIZ/RAK—2F T, DORBRIMNET Z2HERHSD T,

)

I

=270y ZHEBARRETH 272012, H— Foal, X -V TH 2 0 ENHD 7,
PNE— VDA AIRETH 572 DI2IE. ZDELDWED AN, ENDHITHINT 2 2 EHREHATE 54
EHHD £F, MBAARRAZ—VEUTOL SR DDATT:

o KD HBEAARETH 2 AS INZ—>

e BENBZRR=—VDIBDRLEH—DOHMBAARETH S OR NEZ—>
o ¥V ITFVvNE—>

e TAIRA—RNEZ—>

o FMTEDNT, FBAATREZR SR —
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8.6.4 NZ—>

IR ZotkryarTid. @EO EBNF 2B U EERZEHL 5,
e SEP.RULE+ ¥\ 3:ilX RULE (SEP RULE)* DOEE T3,

o IRULE B EHLHMADEMEERL T,

patterns @ kv F LV ORI T D@D T

patterns = open_sequence_pattern | pattern
pattern = as_pattern | or_pattern

closed_pattern = literal_pattern
capture_pattern

wildcard_pattern

|

I

|

| value_pattern
| group_pattern

| sequence_pattern
| mapping_pattern
|

class_pattern

UToOHATEDRDRTEDRD, -V ORIBVEMBEICEVWRLALBEOHNZ THHIZE S &)
DRIZEFVTVET (2D A Y. Raymond Hettinger KD F¥ 2 X ¥ MNZHEEEZ I TODDTT),
72U, SHUIHL STHEZITI 7DD TH Y, WEHLELZHTLORMLZSDTIE HDEEA
Elow EAFRER IR TOAR - U REEZ MR L T0 DI TIED D FEA,

OR N&Z—Y

OR & —iZ. HER | TRUSAEEROARR—U 25k %3, B

or_pattern = "|".closed_pattern+

BREDY 788 — DS @RAEE THo TRVWITERA, o, BIRSEED 20, KT 78K —UHH
W3 24ATOMABT DRI IRNTRLTHIMLENDHD 3,

OR & —rTlik, #7927 MERWLTIHIZES IR —2 DRy F U IR fTbi: s, ~ v FHRMINT
BZYZITHRTL, 2O OR RXX—YEBH LI AREINET, —H, EOFITREX—U WP LARTH
E. 20D OR SZ—dKRK LIz iz £9,

HEICES 2. PL | P2 | ... 2WVWIOIRE—VIFZPLZwvyFLED L, KBTI P2 #ALE S, VT
NDPDRX =<y FRENTHEEBIZEN 2D, ZRLUNDEERERE 2D £5,
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AS NZ—>

AS RE =2 @EH 7V 27 MEIHLT, as ¥—V—FDEMICHZ OR & —r~vy FIEET, M

as_pattern = or_pattern "as" capture_pattern

If the OR pattern fails, the AS pattern fails. Otherwise, the AS pattern binds the subject to the name

on the right of the as keyword and succeeds. capture_pattern cannot be a _.

fHICE S L. P as NAME 3 P 2~ v F €. I L7 EIC NAME = <subject> OfAAZITVE T,

DTFIILNg—>

V7 IR —=F, —#%ZFR< Python @ UFZI)L ITHIEL 3, HEX:

literal_pattern := signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER

strings

IlTruell
"False"

|
|
|
| "None"
|
|
| signed_number: NUMBER | "-" NUMBER

strings ¥\ 9 )L—)L' ¥ NUMBER ¥\ +—2 & Python OEMEE TERINTVWET, 74— 3D
THDLNZZSCFHNR raw XFHI, raw NA MIBEMAAEETY, 74—< v FEAXFI) 7F)L ZEHT
ZEFA

signed_number '+' NUMBER ¥ signed_number '-' NUMBER ¥ WS X EZEH 2 RWT 27D D
TY, 207, FANIEER., GHENCIIEREEIRELH D £F, fHl: 3 + 45,

fliHi1CE 5 &, LITERAL |X <subject> == LITERAL TH 3 L EDAENT 28— TF, ¥ IV T
% None ¥ True . False i is HET 2o Tt E N T,

FrTFrNZ—>

F¥ FF X RNR—VF BTT 2T MAZHENTRFE L 25, M

capture_pattern = !'_' NAME

TYR=RAAT7—XLFD _FEF X TFrRX =V TEDHDERA (V' BRLTVBIDEZOEHETT)
wildcard_pattern & L THbONE T,
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NRE—V—DDHT, = DDLENI—ELIrEE TN TEEHA, HlZIX case x, x: ... IFHEV
TIh. case [x] | x: ... XIELWVWTT,

Fo FF e REX—VIFEICHEILET, BRI ELEIORa— 713, PEP 572 T SR A N EEF
DAA—=TN—ILeFAULTT, ThbbE, HTIEES global X 2 nonlocal XBRWIRED ., ZDRETEE
DR aA—7F, ZHD match XE2ELHRDWNHOBEKE D 3,

fBHLUZE 5 ., NAME 1ZH I L, NAME = <subject> ODRADTHOI T,

TAILEA—RNE—>

TANRT— FRZ = EHEHEY (L ThvyF3%) L. AEIOREIIL R A, HX:

wildcard_pattern ::= '

& RV OFTHERINEZGEEXEC Y I RE—T7—F T, L2L., $X—=COFTHRWESIZY
T7hF—V—FTEDYEVA, 22X HTV27 bR guard | case 70y Z7OHTH, BHHEOEHK L &
DiTO

fHEICE S . _ WL E T,

BENE—>

il <% — & Python THHEIDMNIT SN fEz2 LKL 5, #

value_pattern = attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

Fy b0V Z D4R, Python BHED ZEIFERIL—IL 12X > THRIRINE T, ZDX—iE, Rk
SNTAEHY 7Y = 7 MEEFE LW (HREAE T == 1250 <) L 2he kb £79,

fifiH12E 5 &, NAMEL.NAME2 (& <subject> == NAME1.NAME2 TH 2 & EDAKINL £3,

AR —oOD match XTHUEPIEREHIT 255 4 X —7V XPRONIERENTEZ X v v
al, ARIRZMEDITS e ME2HBNMAT2@ELRHD £, TOF v v aid, £D match
XDZDFET—HDOMEZT THAHAIET,
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TN—TN2—>

A group pattern allows users to add parentheses around patterns to emphasize the intended grouping.

Otherwise, it has no additional syntax. Syntax:

group_pattern = "(" pattern ")"

In simple terms (P) has the same effect as P.

Sequence Patterns

A sequence pattern contains several subpatterns to be matched against sequence elements. The syntax

is similar to the unpacking of a list or tuple.

sequence_pattern = "[" [maybe_sequence_pattern] "]"

| u(u [open_sequence_patte'rn] u)n

open_sequence_pattern n= maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ",".maybe_star_patternt+ ","7?

maybe_star_pattern n= star_pattern | pattern

star_pattern n= "x" (capture_pattern | wildcard_pattern)

There is no difference if parentheses or square brackets are used for sequence patterns (i.e. (...) vs

[...1).

AMR: A single pattern enclosed in parentheses without a trailing comma (e.g. (3 | 4)) is a group

pattern. While a single pattern enclosed in square brackets (e.g. [3 | 41) is still a sequence pattern.

At most one star subpattern may be in a sequence pattern. The star subpattern may occur in any
position. If no star subpattern is present, the sequence pattern is a fixed-length sequence pattern;

otherwise it is a variable-length sequence pattern.
The following is the logical flow for matching a sequence pattern against a subject value:

1. If the subject value is not a sequence*?, the sequence pattern fails.

*2 In pattern matching, a sequence is defined as one of the following:
e collections.abc.Sequence ##kAEL7=2 T 2,
e collections.abc.Sequence & L THix SNz Python 7 7 X,
e a builtin class that has its (CPython) Py_TPFLAGS_SEQUENCE bit set
e a class that inherits from any of the above
The following standard library classes are sequences:
e array.array
e collections.deque
e list
e memoryview
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2. If the subject value is an instance of str, bytes or bytearray the sequence pattern fails.
3. The subsequent steps depend on whether the sequence pattern is fixed or variable-length.
If the sequence pattern is fixed-length:

1. If the length of the subject sequence is not equal to the number of subpatterns, the sequence

pattern fails

2. Subpatterns in the sequence pattern are matched to their corresponding items in the subject
sequence from left to right. Matching stops as soon as a subpattern fails. If all subpatterns

succeed in matching their corresponding item, the sequence pattern succeeds.
Otherwise, if the sequence pattern is variable-length:

1. If the length of the subject sequence is less than the number of non-star subpatterns, the

sequence pattern fails.

2. The leading non-star subpatterns are matched to their corresponding items as for fixed-length

sequences.

3. If the previous step succeeds, the star subpattern matches a list formed of the remaining
subject items, excluding the remaining items corresponding to non-star subpatterns following

the star subpattern.

4. Remaining non-star subpatterns are matched to their corresponding subject items, as for a

fixed-length sequence.

ATR: The length of the subject sequence is obtained via len() (i.e. via the __len__() protocol).

This length may be cached by the interpreter in a similar manner as value patterns.

In simple terms [P1, P2, P3, ... , P<N>] matches only if all the following happens:
o check <subject> is a sequence
e len(subject) == <N>
o P1 matches <subject>[0] (note that this match can also bind names)
o P2 matches <subject>[1] (note that this match can also bind names)

e ... and so on for the corresponding pattern/element.

e range
e tuple

AM: Subject values of type str, bytes, and bytearray do not match sequence patterns.

8.6. match X 145



The Python Language Reference, 'J1)—X 3.10.13

Mapping Patterns

A mapping pattern contains one or more key-value patterns. The syntax is similar to the construction

of a dictionary. Syntax:

mapping_pattern n= "{" [items_pattern] "}"
items_pattern n= ",".key_value_patternt+ ","7?
key_value_pattern n= (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern := "xx" capture_pattern

At most one double star pattern may be in a mapping pattern. The double star pattern must be the

last subpattern in the mapping pattern.

Duplicate keys in mapping patterns are disallowed. Duplicate literal keys will raise a SyntaxError. Two

keys that otherwise have the same value will raise a ValueError at runtime.
The following is the logical flow for matching a mapping pattern against a subject value:
1. If the subject value is not a mapping*?,the mapping pattern fails.

2. If every key given in the mapping pattern is present in the subject mapping, and the pattern for

each key matches the corresponding item of the subject mapping, the mapping pattern succeeds.

3. If duplicate keys are detected in the mapping pattern, the pattern is considered invalid. A
SyntaxError is raised for duplicate literal values; or a ValueError for named keys of the same

value.

EM:  Key-value pairs are matched using the two-argument form of the mapping subject’s get ()
method. Matched key-value pairs must already be present in the mapping, and not created on-the-fly

via __missing_ _() or __getitem__Q).

In simple terms {KEY1: P1, KEY2: P2, ... } matches only if all the following happens:
o check <subject> is a mapping
e KEY1 in <subject>
e P1 matches <subject>[KEY1]

o ... and so on for the corresponding KEY /pattern pair.

*3 In pattern matching, a mapping is defined as one of the following:
e a class that inherits from collections.abc.Mapping

e a Python class that has been registered as collections.abc.Mapping
e a builtin class that has its (CPython) Py_TPFLAGS_MAPPING bit set
e a class that inherits from any of the above

. aed, L | : 1 _ .
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Class Patterns

A class pattern represents a class and its positional and keyword arguments (if any). Syntax:

class_pattern = name_or_attr "(" [pattern_arguments ","7] ")"

pattern_arguments positional_patterns ["," keyword_patterns]

| keyword_patterns

positional_patterns = ",".patternt
keyword_patterns n= ",".keyword_patternt
keyword_pattern n= NAME "=" pattern

The same keyword should not be repeated in class patterns.
The following is the logical flow for matching a class pattern against a subject value:
1. If name_or_attr is not an instance of the builtin type , raise TypeError.

2. If the subject value is not an instance of name_or_attr (tested via isinstance()), the class

pattern fails.

3. If no pattern arguments are present, the pattern succeeds. Otherwise, the subsequent steps depend

on whether keyword or positional argument patterns are present.

For a number of built-in types (specified below), a single positional subpattern is accepted which

will match the entire subject; for these types keyword patterns also work as for other types.
If only keyword patterns are present, they are processed as follows, one by one:
I. The keyword is looked up as an attribute on the subject.

e If this raises an exception other than AttributeError, the exception bubbles up.

o If this raises AttributeError, the class pattern has failed.

e FElse, the subpattern associated with the keyword pattern is matched against the subject’s
attribute value. If this fails, the class pattern fails; if this succeeds, the match proceeds to the

next keyword.
II. If all keyword patterns succeed, the class pattern succeeds.

If any positional patterns are present, they are converted to keyword patterns using the

__match_args__ attribute on the class name_or_attr before matching:
I. The equivalent of getattr(cls, "__match_args__", () is called.
o If this raises an exception, the exception bubbles up.
o If the returned value is not a tuple, the conversion fails and TypeError is raised.

o If there are more positional patterns than len(cls.__match_args__), TypeError is

raised.
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e Otherwise, positional pattern i is converted to a keyword pattern using
__match_args__[i] as the keyword. __match_args__[i] must be a string; if not

TypeError is raised.
o If there are duplicate keywords, TypeError is raised.
BE.:
VIANZ—=2I Y FOMUBSIBDHREIAX

I1. Once all positional patterns have been converted to keyword patterns, the match proceeds as if

there were only keyword patterns.
For the following built-in types the handling of positional subpatterns is different:

e bool

e bytearray

e bytes

e dict

e float

o frozenset

e int

e list

e set

o sStr

e tuple

These classes accept a single positional argument, and the pattern there is matched against the
whole object rather than an attribute. For example int(0]|1) matches the value 0, but not the

value 0.0.
In simple terms CLS(P1, attr=P2) matches only if the following happens:
e isinstance(<subject>, CLS)
o convert P1 to a keyword pattern using CLS.__match_args__
e For each keyword argument attr=P2:
— hasattr(<subject>, "attr")
— P2 matches <subject>.attr

e ... and so on for the corresponding keyword argument /pattern pair.
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e PEP 634 - f&Ef 2 —>~= v F: {1k

e PEP 636 - #iify &2 —>r~vF: Fa—1+ V7L

8.7 BAYESR

BIRCERIT, 2 —PERBEA 7 =27 P2ERLFT (IREEDMEE HiZMR):

funcdef n= [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator n= "@" assignment_expression NEWLINE
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| parameter_list_mo_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]1]]

I Wy paramete’r‘ [u,n]

parameter n= identifier [":" ezpression]
defparameter = parameter ["=" ezpression]
funcname n= identifier

BIBUERIIFELTAIRER X TS, BABERZEITT 2. HEOn — VAR 2N B 2B 7Y =
7 b (BBOEFAEI—FEL 205 v 8—) KHREBLET, COBEEA 7Y 2 Mok, BEESTOH X
NIBfibILS 20— SR EHIZER 2 LT, BED 27 8 — LR LRIZERIA D BB A > TV E T,

BIBUE R IBIBAR R AT L S8 A; BIBRRZBEDIP O S 2 IcoaFE TS EF, ™

BfERIZ—2U Lo 7L —42 XTIy FT&E%d, 7aL— xR ERT L &, BEBERD
Ao TWdRa—FTiHlich x93, ZORRIEZ. BHEA 7Y =7 M Z2HE—DF UL 2FOH LAalREL 7
TV FTRINERD A, BBA 7Y 227 FoRbhic, BRINMENBEKG RS E T, BHO
TaAL—&EAXAMLTHEHAZINET, HlZIE UToLS%a—F:

@f1(arg)
@f2
def func(): pass

1. PO0E0nWREEMTd

def func(): pass
func = fi(arg) (f2(func))

4 P OARD RO LTEHLNZXXFHN 75 M3, ZOMED __doc__ BIICEREIN, ZOMMD REaxXyF—va
VER D T
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72720, BIEDa— FTIEIt A OBIE%E func & WO BEIN—RINIRET 2 Z 2 idwn, 2W0Wo 2 2 A%k
=ET,

N— a v 3.9 TAHE: Functions may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DD LD 1R31# 25 parameter = expression DG EH->TWb 2 =, BEIX " 77 4V FIEE” ZHot
SVWET, T4 MEEREORE BT, MUH LRI ZISHN T 2 B8 3B TE. 205HE8E3IK
SIBDF7 4V MEBEONE T, BEFIEMBT 7 4L MaAEFF > TWBEHE, ZHLEE "« BHETL %
TOFRIEETT 7 4V MEZR > TOWRIFAERRD FRA - ZATSHEERTIERHEIN TRV
HilfRT 3,

T7 4 FEIRERBERERLIERTEINDI LS ICEDSAANTHEINE T, Zhid. 77 4L 5o IZHE
BOERSIND L B ERIFHMiS A, FAL 7EEFEAQ” EXFIHL ORI 22 E
BRLEST, ZOMRREHEMAL TEBL ZIERIZ. 7740 F5IBIEN Y A MRHEED LI BRI 2 -2 TN kH
TV NTHDZZICEETT: BN ZOF 7Y 27 bEEE (FIZIX) A MCEREEEM) §58, 2
DT 7 ANV FIBIENEEDOHEEZZ I TLELES, —RIE. ZHRERLZRVWEETT, Zok542H)
PEREET 2121, 77 4L MEE LT None %ffiv, ZOfEZBEBAAOHTHRIICT A M LET, HlZIX
ITOXSICLET:

def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin.append("property of the zoo")

return penguin

BERAOE 0 L O RGBS 2 38, (U L (call) BTN SATOVE T, BEIECH LEITS &,
FRARYAMIEBRSINETDONRT AR, MEFIE. ¥F—7—F5l8 77+ MEOWT A2 S ED
RAENET, "*identifier” WD ETIX. Ro TN TONMET B ZIFI - 7o & T &
NET, TOF7 4V MERZEDX TNV TT, "*+identifier” ERPFETIE, KoL TRTOF—V—
FEIEZ M- ZBFNEO~y B 74 7Y =7 Mgt EnEgd, 2077 440 MEEFR CREDZED
RV TATI L FTT, " R "sidentifier” DED NI X RIEF—T— NEHRFIX—KXT, F—
T — R L > TOAEINT T, /7 DRIDNRT X XIMBHH T X=X T, MEFIEBICE > TOAE
INET,

N— 3 3.8 TEHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

SIEGIE. FIEBAIHT T 7 expression” BRD 7/ 57— 3> 26N ET, xidentifier %
x*¥identifier DR TH. TRTOFHICIEZT /T - avyE2OFohE T, BRI, 518Y 2 ok
”-> expression” JERD "return” 7/ 7= arvEDOohET, INHDT ) T a Vi, EEOER
7% Python OXXMFERIE T, 7/ 7—>arhPhHoThH, BROEKRIIZDD EVA, 7/ 7—>a YDl
X, BIA 7Y 22 PO __annotations__ EBIHED. 5lEEEF - T HEE LTHEONET, __future__
@ annotations 4 ¥ R— b2 GEX. 7/ 7 -2 a VIFFETRRQEICFY e LT RSN, 2Tk
D FHliDBIEDTATREIC I o TV E T, 25 TRWEEE. 7/ 7— a VIZBIBUERNET S N7 & ZIFH
SNET, ZOF—RTIE, 7/ 7=y ayidYy—Ra—RicBND L1385 IEF Tt s ZehdH D
3
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K2 RIS 3 2 72010, AR (BANCHEI N TORVER) 2ER T4 dTEET, 2 5
LA (lambda) OEICHEINTVS 7 AX XMV E T, 72 XS X7z BECER OISR I
ERVIEIRHERLTLEX W "def” XTERINLBHD 7 XA THERINZERD X5, 515 L
THEELD, MOBENCEH D H TN TEET, BRORET /) 7 - a VHETTEZZ0DT, "def” &
KoKk DBITTT,

TOTIIADRE: BBIEE —-RA 7227 bTT, BEEERNTETINSL "def” XUE. B D EST I
CLTHEEZu— B EERLET, 2 X M LIBEBANTHEDLA 2 BHERIZ. def ZEFATWRHEHD
O—AVERBIZT 72X TEET, FMlE BEIDTEERE (naming and binding) EizZR L TLZE W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DIEOHEEE,
PEP 484 - Bl b 7/ 57— a v OEENLZERMNITH2H L Y FDERK,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH ¥ 4 Y AR ¥ AE e LA e v FHEFT
ERaY {2

PEP 563 - 7/ 57— 3 VOBHSHME FEITHRICT /7 —3 a YR EMREFHET 2 O Tld e SCFFHIHR TSR
Bi3azricksd, 7/75—2avicBIaiASROYE— b

8.8 VS RXER

05 REHE. FIRAF TS 2/ L RERLET (REROKE HIBH):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = tdentifier

7 7 AERIIFATARER LTS, MRV X MIEHE, BEJSRAVRAMN252FF (KO EERFEVHIZ, X
BUFZ #BRELTLEIV), TF2E, VR FOZAZHOBEZDFMIY 727 7 ZALLTHRWY 7 2
THENETT, KV ZPDORWT FRE, F7 4L T, HEZ T R object ZHET 2DT

class Foo:

pass

. T ERIFETY

class Foo(object):

pass

RIZT TADAA — MW, il RET 7 L — Lo (BEIDITEERE (naming and binding) B L TL1ZE W)
AT, FilEs iz — A NVAHTZER e TTA O 7B — VA HETZEMZ - THEITSNET (@E. 20X
A — PR FERHHERDIEEINET), V77 ADAA — "PEFTLKZI 2, FT7 L — L2 3HEINET
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. B— AV RARIZEMIREEINE T, P RS, HEKY 2 EERES T 22, HEINE O — h LV ARTZER
PREMEREIC. TP -oTr 5237V 27 ¢RI E T, RERIC, dor— B L GRi%licE
WTC, ZIOREMIDIZ SAF TS 27 MIHEBEINET,

7 AKRETRENERINEZERFIIFH LW S XD _ dict_ IWREFINET, ZoMERHETESD
. 72 RAMELNTZERDPOEBM X Mo TERINIZITIRTHELEEDATT,

77 AMEBIE. AT FZ ZRHLTRIBICARAZI A XA TEET,

B z7aL—1 320 LRL LI, Z77RABTaL—1+F5 I ehHRET,

ef1(arg)
ef2

class Foo: pass

1. W0 E0WRE EliTF

class Foo: pass
Foo = fl(arg) (£2(Foo0))

7al — X ROFHEREANIEE T a L -2 LRI TY, MRIE7 7 2B CHEEINE T,

N—=Ta ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

TOUSIDEHDER: 77 AERNTERSINLERIIZ 2 ABETHD, 2 TOA v A2 ABTHA
ENFET, A1 VAR AEHIX. AV v FOHT self.name = value ¥ TA3I ¥ CTHRETEET, 77
B A 2R AEND "self .name” Rl T7 7L ATE, ZORLTT 7 LALILE, A VARV R
BEEFEAD 7 7 AEEERMLE T, 77 ABEE. A YAV RBEHEDT 7 + 0 MEE UTHEZ 355
ZIWRXI2a—RINKBMEERMES & PIARBERICORS D 3, 58 F 25 &, FFMREEIEL S 1 ¥
AR AR AFNTEE T,

BE.:

PEP 3115 - Metaclasses in Python 3000 X X275 ZDEZSE2HEDIEL, AR I FAMNED T FANY
D& IHREINZ0OEWMEZE LR

PEP 3129 - /5 XFaAL—42 77 R7alL—XREBIMLZRER, BTalL -2 XAV y FFalL—&ik
PEP 318 TEAXhF L7z,

*5 25 2DKKORYIOXE LTHLAZ XTI 75 ME. ZORAZEHED __doc__ BHRLAED, ZOZ5AD R¥aXyT—
S a WFH gk hEF
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8.9 JI—F>

N—a v 3.5 Tl

8.9.1 J/IL—FUEBES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THEITLTW2 al—F Y 3Z L ORRT—RHZF I BB TE LT (coroutine ZBH), await 1
TH? async for ¥ async with ZIN—F VEBOARKTUIMEZ EE A,

Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
aN—F VEBOAREDHT yield from Xz AT % & SyntaxError 124D %73,

a)L—F VB DA

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

N—Y a v 3.7 TEHE: await and async are now keywords; previously they were only treated as such

inside the body of a coroutine function.

8.9.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable V&, £® __anext__ XV v N TIEREIR 2 — FEZFEITATRELR. asynchronous iterator

PEBERYT __aiter__ AV v FEEMHLTVWET,

async for T X o CIFEIARA 77 7N EHBICA T1L —2a vy T 58N TEET,

ITFToa—k:

async for TARGET in ITER:
SUITE

else:
SUITE2

IR LT & E T3
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(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

N aditer ()R __anext_ () BBILTLIZE W,

aN—F VEBOREDIT async for X2EHT % & SyntaxError 12720 £73,

8.9.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager &, enter XY v K& exit XY v FNETHEITE —KH{EILTE 3 context
manager T3,

DIToa—Fk:

async with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT 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)
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FHANE _ aenter ()R __aezit_ () BESRBLTLIEX W,
aAn—F VBEBOARKDIT async with XZ2HHT % & SyntaxError 12720 ¥9,
BE:

PEP 492 - async X HE LV await BXFLAZFTOAI—F> a1 —F V% Python DF L dMbirE L7
B2IC L, ¥ R— T AECEBMLU RS,

ii1pE3
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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,
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9.2 771ILAS

R 7 7 4 Ve SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

P HET, ZOMKEZ UMTORETHWOET:
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*
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TEN

FTERRIGELER

DITWZRT D& Python DSFERKSGETT, CPython O X—H 24T 2 72D DOIEERD & EHEE» N2
H DTF (Grammar/python.gram 2ZRDOZ &), ZZIRTDOK, 2 — FERB LT 7 NIRRT

5B L IeN—2 a2 TT,

XIEDFEE EBNF & PEG X DREATT, FHZ. & ¥ YR, b—=2 Y ERIIHEMTL L b —7
PR BH. FARIEDKFHA (positive lookahead) (F7:b5H, R v FF 27 DITIEIBEED, < v
FRIHBINZV) T, —/ T, ! FEDKHA (negative lookahead) (THbH, v F LRV 7201
WHE) TF, PEG DOJEFAT %8R (ordered choice) DXYIH F & LT (IBRANCHEDIT NS / TE%L)

| ZHAL TS, EDFTLEICOWT, # LI PEP 617 2R T2,

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE*x ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */*% but ignore them

type_expressions:

','.expression+ ',' 'x' expression ',' '¥*' expression
','.expression+ ',' 'x' expression
','.expression+ ',' 'xx' expression

|
|
|
| 'x' expression ',' '**' expression
| 'x' expression

| '#x' expression

[

','.expression+

statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER
simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup

(RDOR=I1%i )

159


https://github.com/python/cpython/tree/3.10/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://www.python.org/dev/peps/pep-0617

The Python Language Reference, 'J1)—X 3.10.13

(RIDR=I D5 DREE)

| ';'.simple_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntazError.
simple_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
|

match_stmt

# NOTE: annotated_rhs may start with 'yield'; yield_expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
| ("(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)

augassign:
I V4=

Lo
L<gmt
I>5at
S

|//=|

global_stmt: 'global' ','.NAME+
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nonlocal_stmt: 'nonlocal' ','.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

| 'from' ('.' | '...')* dotted_name 'import' import_from_targets

[ 'from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:

| '(" import_from_as_names [','] ')'

| import_from_as_names !','

|
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
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| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &(',' | ")' | ':")

| expression
try_stmt:

| 'try' ':' block finally_block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block:

| 'finally' ':' block

match_stmt:

| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:

| star_named_expression ',' star_named_expressions?

| named_expression
case_block:

| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:

| "|'.closed_pattern+

closed_pattern:
| literal_pattern
capture_pattern
wildcard_pattern

value_pattern

|

|

|

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:

| signed_number !('+' | '-')

| complex_number
| strings
I

'None'
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| '"True'

| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:
| signed_number !('+' | '-')
complex_number

strings

|
|
| 'None'
| 'True'’
| 'False'
complex_number:
| signed_real_number '+' imaginary_number

| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '-' NUMBER

signed_real_number:
| real_number

| '-' real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:

| pattern_capture_target

pattern_capture_target :
| !u_u NAME !(l'l I |(| | |=|)

wildcard_pattern:

value_pattern:

[ attr 'C.0 [ (=)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME

group_pattern:

[ '(' pattern ')'

sequence_pattern:
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| '[' maybe_sequence_pattern? ']’

| '(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_patternt+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:
| 'x' pattern_capture_target

| '"x' wildcard_pattern

mapping_pattern:

| |{| l}l

| '{' double_star_pattern ','? '}'

| '{' items_pattern ',' double_star_pattern ','? '}'
| '{' items_pattern ','7? '}'

items_pattern:

| ','.key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

| tkx! pattern_capture_target

class_pattern:

| name_or_attr '(' ')

| name_or_attr '(' positional_patterns ','? ')’

| name_or_attr '(' keyword_patterns ','? ')'

| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')’

positional _patterns:

[ ','.pattern+
keyword_patterns:

[ ','.keyword_patternt+
keyword_pattern:

| NAME '=' pattern

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
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| 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:
| 'x' param_no_default param_maybe_default* [kwds]
| 'x' ',' param_maybe_default+ [kwds]
| kwds

kwds: 'x*x' param_no_default
One parameter. This *includes* a following comma and type comment.

There are three styles:
- No default

- With default

- Maybe with default

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment
- No comma, optional type comment, must be followed by close paren

The latter form is for a final parameter without trailing comma.

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:
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| 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_stmts

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| 'x' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| '"+' bitwise_or

| named_expression

assignment_expression:

| NAME ':=' ~ expression

named_expression:
| assignment_expression

| expression !':='

annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef
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lambdef :

| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's nmo comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_
—etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
|

lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','
| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ','

| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
| 'x' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| 'x' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ',

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:

| 'not' inversion
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| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
eq_bitwise_or
noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

gte_bitwise_or

|
|
|
|
|
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('!'=') bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'nmot' '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

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum

| sum

sum:

| sum '+' term

| sum '-' term

| term
term:

| term '*' factor

| term '/' factor

| term '//' factor

| term '%' factor

| term '@' factor
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| factor
factor:

| '+' factor

| '-' factor

[ '~' factor

| power
power:

| await_primary '#*x' factor

| await_primary
awvait_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')'
primary '[' slices ']'

atom

slices:
| slice !'',"
| ','.slice+ [',']

slice:

[expression] ':' [expression] [':' [expression] ]

| named_expression

| NAME

| 'True'

| 'False'

| 'None'

| strings

| NUMBER

| (tuple | group | genexp)

| (1ist | 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:

| '(' ( assignment_expression | expression !':=') for_if_clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '{' named_expression for_if_clauses '}'
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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 | ( assignment_expression | expression !':=') !'=')+ [',' kwargs,
=]

| kwargs
kwargs:

| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

| ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| 'x' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| '#x' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

| 'sx' (1'x' star_target)

| target_with_star_atom
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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] 'l

t_primary:

| t_primary '.' NAME &t_lookahead
t_primary '[' slices ']' &t_lookahead
t_primary genexp &t_lookahead
t_primary '(' [arguments] ')' &t_lookahead
atom &t_lookahead
t_lookahead: '(' | '['" | '.'
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2to3
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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

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

complex(3, 5)
complex(*(3, 5))

LI BIIBBOERIIBOWTHEMTZEOu — AV ZEICE D B ToNET, HID Y TZ2ITSHAICDOV
T FUHL (call) BBRLTLESV, Y&y 7 ACBOTEIREXRTHDIH 50 5 Akl
5 Z e WHRET, FHMiXNzflidn —I AR DY To hET,

RE1% . FAQ @ FEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHET LI LT async with XNDEREZEH T 247222 b T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEFEIHHY = L — &) asynchronous generator iterator %R B TS, async
def TERSI Nz —F VEBITMTOE T, yield RERHORTRERD £, yield Rid async
for V—=7THHATZ2MEDU N ZAERT 2 DIEHINET,

EEFIERIAY = 2 L — 2R L 30, WRICK - Tid IEREAS T RL—2 1 TL—%& 25T
BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

FEFRIAY = 2 L — ZBIRUTIX, async for XX async with XZF TS await RbDH DI ehD
DED,

asynchronous generator iterator (FEFEIAY = 2L —& A 7L — &) asynchronous generator BETHER S A
53477 FTT,

L, __anext__ () AV v FEME T XNz 212 awaitable 7Y =7 b ZIBT asyn-
chronous iterator T3, D awaitable & 7Y =7 M, KD yield NETOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 272 NS. ZONMETOFEITIRE (v —H L EK REIRED try ) QW —RHEIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JERIMIA 7 F 7V) async for XORTHHATE L4 7 =2 FTT, HHD
__aiter__() XY v &, 5 asynchronous iterator R X713 D ¥ A, PEP 492 THEA X
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 bTF, __anext__ & awaitable 7Y =7 b ERIBRITNIERD £ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

B A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by &7
F (identifier) LUV F—T—F (keyword), for example using setattr (), if the object allows it.
Such an attribute will not be accessible using a dotted expression, and would instead need to be

retrieved with getattr().

awaitable (fFHATRE) await ATHHAT 2 Z e BHRKZ AT 27 M TT, coroutine 2. __await__() X
Vo RRHBEF T2V b TT, PEP 492 2SR L TL X0,

BDFL &AEIR = EMEE (Benevolent Dictator For Life) D& T3, Python O, Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b DHARAABLOEZRAALNTES T71ILAT
JIUVb TS, XM FV T 7 ANDFNE N4 FVE—F ('rb', 'wb' or 'rb+') TH»GNZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. D4 Y XX X
T3,

Str A7V 27 POGAEFEENTELZ 7 7 ANATI 27 MIZOWTI, text file BBILTLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT H#Hi L 72 contiguous Ny 7 7 — %2
HATREI A 7Y = 7 b, bytes, bytearray, array.array °. %< O—HY% memoryview 4 7Y =
7 b2 THE D £F, bytes-like 7Y =7 ME. T—XEHM. N4 FV T 7 A NANDRE. VY
Ty PERHLIZEERE, XM FUTFT—XZERTIVAVAREBECHAT 2 Z e BN TEET,

BOPOBIETEINA F VTR 2LEETILEDNDDE T, ZORMEOFFa XY PTIREL 75
»EH AR bytes-like # 7Y =2 b7 WERLTWE S, AHEARER ANy 77 —4 7Y = 27 M,
bytearray ¢ bytearray @ memoryview RENFENE T, F/o. MOEO»ORETIIANL R A
TV FHNDAAL F Y TF—& (7 HAHLEHD bytes-like A 7Y =7 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Pz FEENE T,

bytecode (N4 k22— F) Python ®Y —Z2a— Fi&, Python 7125 4 ® CPython A ¥ &% 7V X DR
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KITHENA ba—FAary M LrEhEd, N4 Fa—Fid .pyc 77408 F vy v ¥ 2SR,
L7 7 ANVH_EHIETENZ L ZR3IDEHEIRDET (Y—RI—=F2H6NL Pa—FAOH
Boay A VZE#ENET), 20 " HEEEE (intermediate language)” 13, &4 D N4 Fa— K
WHISS 2EMEEZ FEITS 2 REETS Y TEMET 2t wAE T, HELRERL LT, AN Fa—Fi&

72 % Python (Rffi~ > YHITENES 2 Z &%, Python VV —AMTHETH 2 Z L3R TY
FE A

)‘\/f }‘:]"—Fo)ﬂ %Ci dlS ‘:E./l"—/l/ &\.%bij‘o

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__ () method is also a callable.
callback (=N 2) FROD ZREETHEITIN S 2DIC5 8 LTHEXh 3B

55 (FFR) A—F—FHEF T 27 FEERT22D07 Y FL— FTF, 75 REHIILE, 207
FTADA VARV ALEDWERETEAY v FOEREEAET,

class variable (27 7 2AZH) 7 7 A LITEREN, 77 ALNLT (DFD, Z77ADA VARV R TR
L) ZHEIND I ZHNE LTV ARERTT,

coercion (BUREH]) RIUED 2 512> HEORFTIfTbNE, HIEDA VA XY ZADF|OBADIEERD
ZHCd, PIRIR, int (3.15) XIFE/ MR B 3 1AL 5, LA L 3+4.5 TR, &51EUZ
RUMEIR D (—OI3BE, — O FE/NBURE) % 5 2802 [F URICA#R T 272 13 AU TypeError
BInBET o E T, BERID P o726, TRTOFHIL, 728 ZHBABATH > TH, BT 3+4.5
Tl < float(3)+4.5 W5 k52, Fur o= =2 UCBICEFE LRI UIVT E8 A

complex number (HHFEE) K<HOLNTVWEEBERZILRL 72D DT, TRTORIEL L EHofE LT
RINF T, BRIIELHN (-1 OFHR) CE BRI 0T, —REFETIE 1 e FEDrN. ¥
Tl j eFEPNET, Python IEZEEBITHAAATHIG L, BEORILETWM->TVWET, BIRIIRE
2 O TCEEE Y, HlZIE 3+1j TY, math Y 2 — L OEIRFRZFIH T %1213, cmath Z{#
WE T, BREBOBRIE» LD BELRBYOKETT, DEEZEURTAUR, IFHEWR HEL
TLE>TEWTL x5,

context manager (A Y7 FA IR —Tv) __enter__() ¥ __exit__() XV v REERTSZI LT with

WHOERBELPEMTE24A 7927 T3, PEP 343 2L TL X0,

context variable (Y7 ¥ X MER) 2V T F X MKFL TRRZSEZFOLER, ZHUI. H2EBDED
BARDETAL Yy RTEEDEZAL Yy FOE—HLZA L —JIETVET, LhErLaryT*2 MEH
TR 1 DDETAL Y FIQWKD2Da Y7 F R MAH DR, v 7 F R RO LRI
FJEFPAR 2 7 DEBDBHFTF, contextvars 2SR L TL X,

contiguous (B, i) N v 7 7 BEEEIC C-8Ht £ 7213 Fortran ##t TH 25812, ZD Ny 7 7 135
BLTWDEAREET, XLy 7 71E C #ifipTH D Fortran @i TT, —RITOALHITIE,
ZOHEFLILFTAEY LTHET 2 X5 CHESN, RFHLaLLME VA THWEF TS %
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T ZRLO CHERRESITIE, XEVY 7 FLAIHICERZ 2K 2 FICERBROBIFVRINCED 2
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
HgEr s AD, BlodkdonHgmgro5HET, aL—F U IEZL Oks RS »S5 A%, HE, B
328D TEET, I—F VX async def XTEETEET, PEP 492 2L T Z& W,

coroutine function (/v —F Y BEEX) coroutine A 7Y =7 F IR TEA TS, ar—F YBEUIL async
def XTEEXN, await, async for. BLY async with ¥F—T—RFZ2HFOZ ek Ed, 2h
513 PEP 492 THEAZINE L7,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 A FEELETH, HENFONERA, TaAL—XIOWTFHLLIZ BHESE B
TR ISAFE DFFa XY F2BBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P2V NTT, HBEZIVITRABUERT A IR THBL e =, BHEERRICL T, HEIL TV A5I%K
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

TARAZUTEDRAY v RIZBLTOFME. TAIUTE (descriptor) DEE < Descriptor How To
Guide ZZHL T2 &0,

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
Y. F—n ZfHn #* 2 WHAMTF 2EEEFEEZERLET, VR £&. HEORT 22RL TR
ISAAN
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dictionary view (§f&FE 2 —) dict.keys(). dict.values(). dict.items() 2VRFTA TS =7 +TF, &F
HOHHOB a2 — 2R L FT, bbb, HENLEINLI b a—3ZhERKML x5, &
FHE 2 — 2 ERR Y XA MTT 5121 1ist(dictview) ZEH LTSV, dict-views 2%
LTSN,

docstring 77 R, BIEl, EP 2 -V DBRHIIOARTHE2XFHN T I31LTT, ZDAA — b DFEITRITITIE
HENFTH, av A JXoTHEh, 20752, B, €Y 2—LD __doc__ B LT
REINET, /Y bRART > a Y TE2 GRIEFE: BELLTBRTE2) OT, A7V =27 DK
Fa Xy b aEEENRIGTT,

duck-typing 247V 27 bWBELWVWA VR =T 2 —REFFoTVWEPERETIDICA TV =7 FOH
ERZWTO 75 IVTRARZANTYT, RbDIZ, BCAH 7Y 227 DX Yy RRREENIFEN T
DEOLNZDLET, (TEADESRCRZAT, 7LD XSCENE. ZHUIT L THB.1) [ ¥
=T z—RZRIDBEHT LT, EFRLITFTHFAS yEhka—FNE KVE-T 4 v I RRB LT
LTEBRETMAEEEET, Xv 72X VX type() X isinstance() & &K 2 HEZ BT £ 5,
(oL, B o247 % HMREEI SR TMETAIDTEET, ) 2oflbb, HARIZ
hasattr() HER FAFP 7u2'o 3 v 7%FHL £,

EAFP TEBR]%2 L 2 X DFHFLEFE D ADAES (easier to ask for forgiveness than permission, ¥—7 1 —®
ZHD) ) OBETE, 2 Python T bR Twda—7F 4 Y Z2AXA LTI, BEIEDNZF—S
BUENPTFETZ2DDEREL. FOREDR > TORGEHNEHIEL T, ZOffETTFRELET
23—=F 4 YT RARAMIZ, try XB LY ezcept XD TADZDPRHETST, ZDT77=v 7
. COEOIREFETILIMEbATWSE LBYL A XA XIS DT,

expression (R) MrDEEFMEN 2, —F ¥ FH DML (a piece of syntax) TI, WL 32, X
V7o, &l BT 7R, HETPEETCELRY, BRI ROEROEAELTT, o
Z < DFFELEV, Python TREFBORTOMBERNINE VWIS DIITEDD A, while DED
e RELTEHER RV X HD ET, RADBKTIIRIXTT,

extension module (#ERET 2—) C % C++ THPNZEY 2 —/L T, Python ® C API ZFHL T
Python a7®a2—¥—a—-F&ehr bhLFT,

fstring  'f£' % 'F' AR WESCEH Y T 5 LR string” EFRER. U T4 —T Y MEAXFT
UF3)L OEMEEOLMTT, PEP 498 3L T X\,

file object (77 ANF T =2 ) TDV Y —AAND 7 7 £ VEE[F API (read() % write() XYV v K
ZROHD) ERALTWEA TV 27+ TT, 774047V 27 M EREOLFRICE T
EEDTFT 4 R LD T 740, ZOMDEA TDR ML —IREET AL R (FIZIX, EEAHT,
AVREYNY T 7 VT v b AT F)ANDT I RRABHENTERT, 774047222 M
file-like objects X streams & SWMHENF T,

T7ANVF T2 MZRERE3SEEIDET: £ NA1F V=T 71l NvT77&hiz N1
FT=T74)l, ZLTTFALT 7ML TT, A VX =724 AF i0o EY 2 — L TEEINTWL
E35, 77ANVKATY 7 b REBIEHENLR AL open() BIEEMES 2 TF,

file-like object file object ¥ RIZFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

178 18 A & FB5E


https://www.python.org/dev/peps/pep-0498

The Python Language Reference, 'J1)—2X 3.10.13

the operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVBEY 2—D loader DFERERITTEA T 227 b T,

Python 3.3 MIBTIX 2 D 7 » £ > XD D 7, sys.meta_path THHAXND meta path finder
¢ . sys.path_hooks Tl X3 path entry finder T,

Iz OWTIEZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (Y] D& THRE) —FLWEBICYI D 5T 2 BEENRE, YD CREEE X // T, Hlx
11 /7 422D, 2R IENMMSFEVNIGE B OEDORRETIE 2.75 23 B> TE X3, (-11)
/] 43 -2.75 2 INEWAIC A B (RTF: ADOBRANOIDEITI) DT -3 12785 LITHERL
TL7EEW, PEP 238 2L T X W,

BEE (B9%) MOH LANCEZ RS —EDXDZ e T, FBRICIZ 0 LD E5|8 2T 2 LK ET,
EEDFATRIT IR EER T2 Z etk E 5, REIE. AV v, BEES 22U TSN,

function annotation (B#(7 /77— a2 >) BIED T X —XRRDED annotation TF,

B/ 7—>avid, @HREEY F okdifEbhxd: fl2E. ZoBKE 2 50 int Bo5]
Beis e WifrE . £ int MORDEEFO LT E T,

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

return a + b

BT 77— a Y ORIE BHEES O TSI TWER T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ 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)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

IRl —& (¥ zAVL—2&) generator iterator iR T BT T, EHEOBEEITLITVNE T, yield X%
FORTRLZD 5, yield i, for L — 7 THATELD, next() BITHEZ 1 DFOHWDHL
7D TE5, HOWM P ZART 2DIHHINET,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NICRFIFEITIRE (RFTERSPARUWED try R Z2ate) 2B L T L —FRicH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

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

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,

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 ZZHLTL 12X W,

global interpreter lock (Zv@— N4 Y& FYEuayw ) CPython £ ¥ X7V ZBFHALTHS, —EIC
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty =2 UELLUMHINLD AR PGl EHRIC, A V2T XEfHICTLF ALy FLTE
5X512%D %5,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L
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ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ U T
DFEATHET LIz T,

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEVREA 7P =27 ME for M=TARZDOMEZBL DS -7 Y X GlIFE: 22 TOY—r Y REIZ,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
EAEEA 7Y = 7 P AL iter ) DI LTET . A7V 27 MTWT 24 7L —%%
BLUET, ZOA 7L —RIE—HEOMEEF| W TFRIER TS, @EHEIIKERRES 7Y = 7 MRS B
12, iter() ZFEAZEDATL—RA T =27 V2 EHOTHRIETZ2HEEH D ¥ A, for XTIEZ
DEMEZ HEIINICIT V. — ARG OEBEZER L T =T 2R LTV AHA 7L —X 2R/ L £
T ATL—F T2V VxR —F BRLTLIEZZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
Tz MIHELED for —=TFNTHS T, HlbREHOA 7L -2 Z2ERLET, ZhzA
TL—=RTITB 35k, HiElOA 7L =2 a Y CHEHABADRILCA 7L —2F 7Y =7 bR B
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

Python ®Z < OV —MdF —BHEZZIIMD BEZOWM SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda R 6 F —BEEES Z e TE X T, £/, operator EY 2 —/LiX attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, RINCHTIESRM (pre-condition) HIEZITWEF, FAFP 7 70 —F L WIYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
EEBLET, if g+ 7> a v T, of HiHROVEA, range(256) DL TOEEIMHE XN F T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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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,

XYY R (XYY R) ZIRAKREOFTERSINEE, £D7F7ADA Y AR ADEERE LTHUHEH
72GE. AV Y FEA VARV AFA T 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@ET
self LMINET), B & RRALETNERXO—T 3BRL T X 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__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
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,

{IB518 (positional argument) 5% S L TLE X0,

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
EENTWIERBRRMEIPBE L 2ICOATHONE T,

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 SR LT EE 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__

(KDR=I1Z%i<)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D!

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
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 AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
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
NHeXY v F, ZOMEADRY v Fid, XYy FAORIIEWFKICT ¥ X =237 2 DPDVTVE
To RHRX Y v FIZOWVWTIR AV v & THRH SN TWET,

statement () XFAA — bt (Z—=FRD” 70 v 7") ITFAIRBERTT, I I ¥ —U— FHhr SR
N2HD0DEHEHLHNTT, BEIWX if, while. for BHH ET,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py_INCREF() when the

reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A 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 (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing ¥ PEP 484 2SR L TL 2 X\,

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

ZRT 77— a ¥ DU OWTIE ARG ET AL (annotated assignment statements) i TR
LTV,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RARERSR) HFARNICUI D BES M EITRE TS, 24T LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OXEENCTHT 2 Z 27zl
Python Xv 7 — DA YA b — L EHEITI M TEE T,

venv 2SR L TL X W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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8%

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
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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8%

BRe>1E>2X

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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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 3.10.13

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.13 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, 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.
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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 3.10.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

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

C.3 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, https://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
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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

(RDOR=1ZFE <)
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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 https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

[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

ROR=STEER)
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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

RDOR=I 1% L)
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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.]

*/

C.3. Licenses and Acknowledgements for Incorporated Software
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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,

RDOR=I 1% L)
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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

RDOR=I 1% L)
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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 )

212 1% C & B 1€




The Python Language Reference, 'J1)—2X 3.10.13

(FiDR— 25 D %)

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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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

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

jlee@smylex.uucp

Warranty and Copyright Policy

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

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

author.
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Boolean

operation, 111

FTTTUk, 25
borrowed reference, 175
break

3, 126, 132, 133, 135
built-in

method, 31
built-in function

call, 103

FTTTH R, 31, 103
built-in method

call, 103

FI7TxUk, 31,103
builtins

EDa-—I, 157
byte, 27

bytearray, 27
bytecode, 33, 175
bytes, 27

#AAHBEE, 39
bytes literal, 13
bytes-like object, 175

C
c, 15
language, 24, 26, 31, 107
call, 101
built-in function, 103
built-in method, 103
class instance, 103
class object, 32, 103
function, 28, 103
instance, 54, 104
method, 103
procedure, 118
user-defined function, 103
callable, 176
7ok, 28, 101
callback, 176

case
match, 138
*—7—F, 138

case block, 140
C-contiguous, 176
chaining
comparisons, 107
exception, 124
character, 26, 100
chr
A AHBEH, 26
class
attribute, 32
attribute assignment, 32
body, 49
constructor, 37
definition, 123, 151
instance, 33
name, 151
F72x ok, 32,103, 151
X, 151
class instance
attribute, 33
attribute assignment, 33
call, 103
F7Tx Uk, 32, 33,103
class object
call, 32, 103
class variable, 176
clause, 131
clear () (frame WXV w F), 35
close() (coroutine MAYV v R), 62

close() (generator DXV v ), 96
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, 176
comma, 91

trailing, 113
command line, 157
comment, 8
comparison, 107
comparisons, 39

chaining, 107
compile

A AHBIE, 130
complex

number, 26

FISTU b, 26

HAHAAHBEE, 58
complex literal, 19
complex number, 176
compound

statement, 131
comprehensions, 91

dictionary, 93

list, 92

set, 92
Conditional

expression, 111
conditional

expression, 112
constant, 13
constructor

class, 37
container, 24, 32
context manager, 59, 176
context variable, 176
contiguous, 176
continue

37, 126, 132, 133, 135
conversion

arithmetic, 89

string, 39, 118
coroutine, 61, 95

function, 31
coroutine function, 177
CPython, 177

D

dangling
else, 132
data, 23
type, 24
type, immutable, 90
datum, 93
dbm.gnu
EDa-I, 28
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dbm.ndbm

EDa-—I, 28
debugging

assertions, 122
decimal literal, 19
decorator, 177
DEDENT token, 10, 132
def

X, 149
default

parameter value, 150
definition

class, 123, 151

function, 123, 149
del

X, 37,123
deletion

attribute, 123

target, 123

target list, 123
delimiters, 21
descriptor, 177
destructor, 37, 119
dictionary, 177

comprehensions, 93

display, 93

I Uk, 28, 32, 40, 93, 100, 119
dictionary comprehension, 177
dictionary view, 178
display

dictionary, 93

list, 92

set, 92
division, 105
divmod

A HBEER, 57
docstring, 151, 178
documentation string, 34
duck-typing, 178

E

e
in numeric literal, 20
EAFP, 178
elif
F—U—F, 132
Ellipsis
FITTxI R, 25
else
conditional expression, 112
dangling, 132
*F—7—F, 126, 132, 133, 135
empty
list, 92
tuple, 27, 91

encoding declarations (source file), 8
environment, 66
error handling, 68
errors, 68
escape sequence, 15
eval
fHAHAHRE, 130, 158
evaluation
order, 114
exc_info (in module sys), 35
except
F—7—F, 133
exception, 68, 124
chaining, 124
handler, 35
raising, 124
exception handler, 68

exclusive
or, 107

exec
HBAHAHBEE, 130

execution
frame, 65, 151
restricted, 67
stack, 35

execution model, 65

expression, 89, 178
Conditional, 111
conditional, 112
generator, 93
lambda, 113, 150
list, 113, 117
statement, 117

yield, 94
extension
module, 24

extension module, 178

F
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 178
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, 178
file-like object, 178

filesystem encoding and error handler, 178

finalizer, 37
finally
F—T—F, 123, 126, 133, 135
find_spec
finder, 75
finder, 74, 179
find_spec, 75
float
AL, 58
floating point
number, 26
FITTUk, 26
floating point literal, 19
floor division, 179
for
in comprehensions, 91
X, 126, 133
form
lambda, 113
format () (built-in function)
__str__Q (object method), 38
formatted string literal, 17
Fortran contiguous, 176
frame
execution, 65, 151
ATk, 34
free
variable, 66
from
import statement, 65, 127
*F—7—F, 94, 126
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yield from expression, 95
frozenset
FITTTUk, 27
fstring, 17
f-string, 17
function
annotations, 150
anonymous, 113
argument, 28
call, 28, 103
call, user-defined, 103
definition, 123, 149
generator, 94, 124
name, 149
user-defined, 28
FITT Uk, 28, 31, 103, 149
function annotation, 179
future
statement, 128

G

garbage collection, 23, 180
generator, 180
expression, 93
function, 30, 94, 124
iterator, 30, 124
ISV, 34,93, 96
generator expression, 180
generator iterator, 180
GeneratorExit
B4, 96, 99
generic
special attribute, 24
generic function, 180
generic type, 180
GIL, 180
global
name binding, 130
namespace, 28
X, 123, 130
global interpreter lock, 180
grammar, 4
grouping, 9
guard, 140

H

handle an exception, 68
handler

exception, 35
hash

#AHIAHEEL, 40
hash character, 8
hash-based pyc, 181
hashable, 93, 181
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 75

meta, 75

path, 75

I
id

HAHIAHEE, 23
identifier, 11, 90
identity

test, 111
identity of an object, 23
IDLE, 181
if

conditional expression, 112

in comprehensions, 91

*F—7U—F, 138

X, 132
imaginary literal, 19
immutable, 181

data type, 90

object, 90, 93

FITOTU, 26
immutable object, 23
immutable sequence

FITxIk, 26
immutable types

subclassing, 37
import

hooks, 75

X, 31, 126
import hooks, 75
import machinery, 71
import path, 181
importer, 181
ImportError

B, 126
importing, 181
in

*—-7—F, 133

BEF, 111
inclusive

or, 107
INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v ), 36
inheritance, 151
input, 158
instance

call, 54, 104

class, 33

FISxUk, 32,33, 103
int

HHAHAHEE, 58
integer, 26

representation, 26

FITTIIk, 25
integer literal, 19
interactive, 181
interactive mode, 157
internal type, 33
interpolated string literal, 17
interpreted, 181
interpreter, 157
interpreter shutdown, 181
inversion, 105
invocation, 28
io

®Ya-Il, 33
irrefutable case block, 140
is

BEF, 111
is not

BEF, 111
item

sequence, 100

string, 100
item selection, 26
iterable, 182

unpacking, 113
iterator, 182

J
]

in numeric literal, 20
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Java
language, 26

K

key, 93

key function, 182
key/datum pair, 93
keyword, 12

keyword argument, 183

L

lambda, 183
expression, 113, 150
form, 113

language
C, 24, 26, 31, 107
Java, 26

last_traceback (in module sys), 35

LBYL, 183

leading whitespace, 9

len
HHHAHREE, 26, 27, 54

lexical analysis, 7

lexical definitions, 4

line continuation, 8

line joining, 7, 8

line structure, 7

list, 183
assignment, target, 118
comprehensions, 92
deletion target, 123
display, 92
empty, 92
expression, 113, 117
target, 118, 133
FIC Uk, 27,92, 99101, 119

list comprehension, 183

literal, 13, 90

loader, 74, 183

locale encoding, 183

logical line, 7

loop
statement, 126, 132, 133

loop control
target, 126

M
magic

method, 183
magic method, 183
makefile() (socket method), 33
mangling

name, 90
mapping, 183

FIT ok, 27, 33, 100, 119
match

case, 138

X, 138
matrix multiplication, 105
membership

test, 111
meta

hooks, 75
meta hooks, 75
meta path finder, 183
metaclass, 48, 184
metaclass hint, 49

special, 189
user-defined, 30
F72x Uk, 30, 31, 103
method resolution order, 184
minus, 104
module, 184
extension, 24
importing, 126
namespace, 31
Ik, 31,99
module spec, 74, 184
modulo, 105
MRO, 184
multiplication, 105
mutable, 184
FISx Uk, 27,118,119
mutable object, 23
mutable sequence

FITzU b, 27

N

name, 11, 65, 90

binding, 65, 118, 126, 127, 149, 151

binding, global, 130
class, 151
function, 149
mangling, 90
rebinding, 118
unbinding, 123
named expression, 111
named tuple, 184
NameError
Fusk, 90
NameError (built-in exception), 66
names
private, 90
namespace, 65, 185
global, 28
module, 31
package, 73
namespace package, 185
negation, 104
nested scope, 185
new-style class, 185
NEWLINE token, 7, 132
None
FITSxT Uk, 24,118
nonlocal
3, 130
not
BEF, 111
not in
BEF, 111
notation, 4
NotImplemented
FITOTUR, 25
null
operation, 122
number, 19

complex, 26
floating point, 26
numeric

FISx Uk, 25,33

numeric literal, 19

O

object, 23, 185
code, 33

meth0§ o immutable, 90, 93
bulltfllrl, 31 object.__match_args__ (MAHAHEH), 59
call, 103‘ object.__slots__ (#HAHEH), 45
magic, 183 octal literal, 19
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open
HHHAHEH, 33
operation
binary arithmetic, 105
binary bitwise, 107
Boolean, 111
null, 122
power, 104
shifting, 106
unary arithmetic, 104
unary bitwise, 104
operator
- (minus), 104, 106
+ (plus), 105, 106
overloading, 36
precedence, 114
ternary, 112
operators, 21
or
bitwise, 107
exclusive, 107
inclusive, 107
EBETF, 111
ord
HHHAHEH, 26
order
evaluation, 114
output, 118
standard, 118
overloading
operator, 36

F)

package, 72, 185
namespace, 73
portion, 73
regular, 72

parameter, 185
call semantics, 102
function definitionm, 149
value, default, 150

parenthesized form, 91

parser, 7

pass
X, 122

path
hooks, 75

path based finder, 83, 186

path entry, 186

path entry finder, 186

path entry hook, 186

path hooks, 75

path-like object, 186

pattern matching, 138

PEP, 186

physical line, 7, 8, 15

plus, 105

popen() (in module os), 33

portion, 187
package, 73

pow
#HHAHBEE, 57

power
operation, 104

precedence
operator, 114

primary, 99

print
#HHIAHREE, 39

print () (built-in function)
__str__Q) (object method), 38

private

names, 90
procedure

call, 118
program, 157
provisional API, 187
provisional package, 187
Python 3000, 187
Python Enhancement Proposals

PEP 1, 187

PEP 8, 108

PEP 236, 129

PEP 238, 179

PEP 252, 43

PEP 255, 95

PEP 278, 190

PEP 302, 71, 88, 179, 183

PEP 308, 112

PEP 318, 152

PEP 328, 88

PEP 338, 88

PEP 342, 95

PEP 343, 59, 138, 176

PEP 362, 174, 186

PEP 366, 80, 88

PEP 380, 95

PEP 411, 187

PEP 414, 14

PEP 420, 71, 73, 81, 88, 179, 185, 187

PEP 443, 180

PEP 448, 93, 103, 113

PEP 451, 88, 179

PEP 483, 180

PEP 484, 51, 122, 151, 173, 179, 180, 190

PEP 492, 62, 96, 155, 174, 175, 177

PEP 498, 19, 178

PEP 519, 186

PEP 525, 96, 174

PEP 526, 121, 151, 173, 190

PEP 530, 92

PEP 560, 48, 53

PEP 562, 43

PEP 563, 129, 151

PEP 570, 150

PEP 572, 93, 112, 143

PEP 585, 180

PEP 614, 150, 152

PEP 617, 159

PEP 634, 60, 138, 149

PEP 636, 138, 149

PEP 3104, 130

PEP 3107, 151

PEP 3115, 49, 152

PEP 3116, 190

PEP 3119, 51

PEP 3120, 7

PEP 3129, 152

PEP 3131, 11

PEP 3132, 120

PEP 3135, 50

PEP 3147, 81

PEP 3155, 187
PYTHONHASHSEED, 41
Pythonic, 187
PYTHONPATH, 83

Q

qualified name, 187

rl
raw string literal, 14
rll
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raw string literal, 14
raise

X, 124
raise an exception, 68
raising

exception, 124
range

HAHIAAHEE, 133
raw string, 14
rebinding

name, 118
reference

attribute, 99
reference count, 188
reference counting, 23

regular

package, 72
regular package, 188
relative

import, 128
repr

#HAAHEAE, 118
repr() (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 67
return

X, 123, 135
round

HAHIAHEE, 58

S

scope, 65, 66
send() (coroutine DXV v ), 62
send() (generator DXV v ), 96
sequence, 188
item, 100
F7Tx ok, 26, 33,100, 101, 111, 119, 133
set
comprehensions, 92
display, 92
FTTxUk, 27,92
set comprehension, 188

set type
FTSTUR, 27
shifting
operation, 106
simple

statement, 117
single dispatch, 188
singleton

tuple, 27
slice, 101, 188

FITSxOk, 55

#AHAHBEE, 35
slicing, 26, 27, 101

assignment, 120
soft keyword, 12
source character set, 8
space, 9
special

attribute, 24

attribute, generic, 24

method, 189
special method, 189
stack

execution, 35

trace, 35
standard

output, 118
Standard C, 15
standard input, 157
start (slice object attribute), 35, 101
statement, 189
assignment, 27, 118
assignment, annotated, 121
assignment, augmented, 120
compound, 131
expression, 117
future, 128
loop, 126, 132, 133
simple, 117
statement grouping, 9
stderr (in module sys), 33
stdin (4n module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 101
stop (slice object attribute), 35, 101
StopAsyncIteration
Bst, 98
StopIteration
B4k, 96, 124
string
__format__() (object method), 39
__str__Q) (object method), 38
conversion, 39, 118
formatted literal, 17
immutable sequences, 26
interpolated literal, 17
item, 100
F72x ok, 100, 101
string literal, 13
strong reference, 189
subclassing
immutable types, 37
subscription, 26, 27, 100
assignment, 119
subtraction, 106

suite, 131
syntax, 4
sys

EPa—I, 134, 157
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 75
sys.modules, 74
sys.path, 83
sys.path_hooks, 83
sys.path_importer_cache, 83
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 68

T

tab, 9
target, 118

deletion, 123

list, 118, 133

list assignment, 118

list, deletion, 123

loop control, 126
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, 112
test
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identity, 111
membership, 111
text encoding, 189
text file, 189
throw() (coroutine MXY w F), 62
throw() (generator MXY v K), 96
token, 7
trace
stack, 35
traceback
ISk, 35, 124, 134
trailing
comma, 113
triple-quoted string, 189
triple-quoted string, 14
True, 25
try
X, 35, 133
tuple
empty, 27, 91
singleton, 27
F7Tx ok, 27, 100, 101, 113
type, 24, 189
data, 24
hierarchy, 24
immutable data, 90
HAAHEEE, 23, 48
type alias, 189
type hint, 190
type of an object, 23
TypeError
Fs, 105

types, internal, 33

U

u'

string literal, 13
ull

string literal, 13
unary

arithmetic operation, 104

bitwise operation, 104
unbinding

name, 123
UnboundLocalError, 66
Unicode, 26
Unicode Consortium, 14
universal newlines, 190
UNIX, 157
unpacking

dictionary, 93

in function calls, 102

iterable, 113
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 28

function call, 103

method, 30
user-defined function

7Tk, 28,103, 149
user-defined method

72z U kK, 30

V

value

default parameter, 150
value of an object, 23
ValueError

FI5, 106
values

writing, 118

variable

free, 66
variable annotation, 190
virtual environment, 190
virtual machine, 191
B, 175
518 (argument), 174

wW

walrus operator, 111
X
assert, 122
async def, 153
async for, 153
async with, 154
break, 126, 132, 133, 135
class, 151
continue, 126, 132, 133, 135
def, 149
del, 37, 123
for, 126, 133
global, 123, 130
if, 132
import, 31, 126
match, 138
nonlocal, 130
pass, 122
raise, 124
return, 123, 135
try, 35, 133
while, 126, 132
with, 59, 136
yield, 124
while
X, 126, 132
Windows, 157
with
3, 59, 136
BHETF
% (percent), 105
(

& (ampersand), 107
* (asterisk), 105
** 104

/ (slash), 105
//, 105

< (less), 107

<<, 106

<=, 107

1=, 107

==, 107

> (greater), 107
>= 107

>> 106

@ (at), 105

~ (caret), 107

| (vertical bar), 107

~ (tilde), 105

and, 111

in, 111

is, 111

is not, 111

not, 111

not in, 111

or, 111
writing

values, 118

X

xor
bitwise, 107

Y
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yield
examples, 97
expression, 94
F—7—F, 94
X, 124

VA

Zen of Python, 191
ZeroDivisionError

FIs, 105
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