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DV T7 7L YARAT =27V Tld, Python BFBDONEL., ? a7 eR2L~vr T4 7R IZOVWTEALET,
IOV =aTMIZoFROEZHLD LNFETAD, ERILERIEZEHLLTVET, BMETRWHAIAAL
7Y 27 MIRHAAHRBER. HAIAHEY 2 —NIZBET 5~ 2T 4 7 R, library-index TR BN TWE
3, FERE 520 Python SREAMICIE. tutorial-index #BR L TL 72V, C SiBHI2WE C++ Turo~
MU, 2O =a7 b idilicZo0~v=a 7985 D F3, extending-index Tlk, Python JLIREY 2 —
NEFELDDE LNV RERIZOWTHRRTWE T, F£/. capi-index Tl&, C/C++ Fu /7<=, HHTE
54V R—7 2= 2OV THHCEER L TV E T,







ONE

L ®HIC

OV T 7 LY AT=a2a 7 ME, Python 7R 75 I V7 EEAKICET 2R TT, Fa— b7 LTED
NbDOTEHY EE A,

IR =2 7N BTERRFIEMICEZ S £ 35—/ T, SUERFHAFNLIN O 2 TIZOoWT, Efbahizft
FRROAR TR S HRERES C2ICLE L 293328 Ty ZDRF 2 XY b EENRHEICE o TX DA
RFTL B TVBRIETTTY, PCRHVEVLRETDESTVWEIETL x5, (EoT. dLIEDDHRIBKE
PHRTVBANT, TORF 2 XY MEFD S Python ZHEFHEL LS LTWEDRS, Ak tHERILRITN
WBReRWZeddh, FRIEBZLELAOFHEEFEETIPHICTKRSTL & 5, #iZ. H7=H Python
ZFALTHY., Python SHEDH 2R EDERICBWT, BELHAIBMIEMICE - 758, Z0E2I13ZD
FFaXy b THECADILNZ2ZETLEY. dLEIDERMLENSHEEREBLEARS, RO %
FBEL TV TOLEVERA — DL, 7 —VAREETHREHAL TIZE W ),

FRICHT2FMEEEY 77 LY AD R F 2 XY PCHETEZ2DEMR I T — ERIILEEINLI DD
L3, FAUSETHORRIFERIBRLR S LHELZT 20 LARWHASHTT, —J7. CPython AL HbhT
W3 D0 Python F4 (MDD THI NI TV ETH) BOT. FHEDZRICOWTIE, FIZFHEIC X -
TS DHIRDIMZ 5TV BHEIE, M THE MMERDH D 5, EoT. TOTFRMRKITOL>TH
W 7 SRS 23R (imprementation notes)” 255 D IX® SN TVWE T,

Python EEIZWFhd, HADHARAEY 2 — L EEED 2 —ABMBELET, FAHITOVWTIZ,
library-index TR¥ 2 X ¥ MLEATOVET, WL DPOMABIABLEY 2 =MDV TIE, SEERCEERD
PHDEHoTVNEE ZWZDOVWTHINTVE TS,

1.1 5J® Python ®E*&

Python ®ZFEE Y LTiE, BEHRHWTHAREENVEOTFHELTVWET, ZhAoEECEL T, FFED
I —FRTHERO N TOE T,

F<HIENTWARFEEZEZIUTODNH D 5

CPython ZHIIRDBEFIN TV RHMRD Python FHET, C ZEBTHEINLTVET, FLAYDEA. SiED
FHEED VB R REXN T T,
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Jython Java THEEX N7 Python TF, ZOFEEX Java 7 7V 5 —>avDdDORAZ YT MFiEL LT, b
LG Java 7 5254 77V liole7 PV r—2 a VEERT21DMHERAT2IeMATEET, £
Joo Java 94 77 VDT A P RAERT 27012 LR LIXHEHIATVE T, T5R2ERICOVTIE the
Jython website ZZH LT 7Z&E W,

Python for NET Z DFEEIINHTIE CPython ZfFHALTWE$2, NET 7V /= a vicko TEHZ
NTVWBEDT, NET 74 77V %RBRT 2L PARETT, ZDFEEIL Brian Lloyd 12 & o TIERE L E
L7z. X5 5EMITOVTIX, Python for NET home page 2SR L TL 72X\,

IronPython .NET T Python Z#H 32772508 5 —2oDFEHETT, Python NET 13EAL D, LI IL %
BT EZ N TE S Python DFEEH D, E# Python 2— FE.NET 72> 7 Vicay 4L LET,
ZHuE Jython OFMROFAFEE TH % Jim Hugunin IZ X > TIESLNFE L7z, I HRZBEHRICOVTIE the
IronPython website ZZ8 L TL 72 & W0,

PyPy 5E£1Z Python THA M7 Python DEETT, MOEILIZIIR SNV, AKXy 7L ZDHKR— MR,
FATHF (Just in Time) T2 84 FREDEELEEZ I R—FLTVWET, 2oy =7 bo—>0DH
(3. (Python TEANTVS I LICk-T.) 4 Y27 ) ZEMPICEETE 2 £ 51 LT, SHAKT
DEBEHRLT S TT, X5K51EHIE the PyPy project’s home page I2®H D F3,

INLDRFHEI D=2 7V TXENMEINALZTELZZVEL>TVWS, b LLIE, D Python F¥F 2 X
¥R AR 5o TV B DR EDIZIFRPIRHENTVWETL & 5, dREPHERL TWESHEE LT, REFE
EHESRBEND 20D 0 EHNIT 2720101%, SEEOAEESHL TV,

1.2 AR Za7IIICEITFBREE

TN SO T 3R TIX. BNF SRR TFZMA 2302 F o TWE T, TOHETIE, LTk
iR e h 3

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

lc_letter = "a'..."z"

BADITIE, name 7 lc_letter DERAWCEX M EIZZFNLULED 1c_letter ¥ 7 VX —2a 7k 7T=d D
THHIZrERLTVWET, ZLT, 1lc_letter iT 'a' 5 'z' FTOMLIDXF—FTHEILERLE
T, (ZOHANE, D FF 2 Xy MR TV 2 FAHHI  BSCRANC BV TER STV 2401 (name)
T—HLTEDLDATVET),

FHANZ name (FHNC X > TERIN TV B b ODHRT) & ::= 1OIAE D T3, |ER (1) X, EHOERE
HEDhHEEXT 22 EfVET; ZORLEBIER. ZO0LECBOTREEEBLEDBRWEHETTY, 72X
A7 (%) &, EANCK 2EBZOL L EOEYRLERL ET; AfIc, 772 (+) E—EXL Lo HiRL T,
AL ([ 1) KHEbh TR, FaMhEaEr—EHRT 2 BosuhirTiud,. MuohoFaEt 7y a
VTHB) ZrERLET, *x B + HETOMAHFNIATRERR D L o TV & T, FHD 7 — Ficid

4 £ 1EFLOIC


http://www.jython.org/
http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://ironpython.net/
http://pypy.org/
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HFEMZENE T, VT IAFINE 7 A — P THbRET, ZEE =27 Y Z20E LTS L 2DAEREHD
9, BANGERE. —THIIND SN TWET; ZROERKD H 2 KA, BAIDITICODOWT, EEMDES
W& ARIOTE LTadiha g 3,

(LoBlo & 572) FAIEFRETIE. MIZZO0BEEIMEDATVET: =20 Fy FTRYILATVWE DD 7
FUSLTFE. ZDODXFD ASCI XFa— RiZBIF 3 (AEWNR) #i» LT — BRI ZRLET, &
By ARDFA] (<. ..>) 1F. ERFEADS YRV EELRT 2 IR L2 D »7TF,; FlZIL, O HilfEscs 2 F
ERITWVEND D ZRVWMONEZ DD ET,

FA MR OERDOE THON TV I RALIIIL A LR L TIN, ZOERICERELENDD D £5: F4)
EFRIIASY — 2Dl 2 DX F 2D £ 30, MCERIIFABHIICAER SN —ED +—27 > 2T D
WE Y, K (7 FHENTT) IS8T % BNF X TFHERDZDDSDTY; ZRLUFDOETIZ, MXXERD
TeDIZffioTWE T,

1.2. AYZa7IlicslradRgE 5






TWO

F R

Python TEHb» N7 7177 L& W= (parser) THAAENF T, N—FAND AL, FAEREE (lexical
analyzer) 2 ko TEREINTz—HD b—T > (token) 572D $3, TOETIE, FAMBHERNT7 7 4 V% b—
7 VINTES B ITIRICOVTHRH L 9

Python &7 022 47 % A b % Unicode 23— FKRA ¥V P LTHARAAET, Y—RT7 7 A LDy =T 4
YZRTva—F4 YJEETEZSGN, F7 4 ME UTF-8 TF, #ffllld PEP 3120 22 L T30,
V—=R7 7 ANPT a— RTERIFII, SyntaxError HEHENET,

2.1 1718&

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

2.1.1 17 (logical line)

AP T OMRE, b —2 ¥ NEWLINE TR 7, WX EFSNTWEEE (HE3C compound statement
D FFTL: statement) ZFRVT, FATSUIFREITHIC £ /2232 Z LI TE R A, sl TIE—1TER21ZZ2hL
o YIBIT (physical line) 7> 572D . VT OREBIEIHRIN £ 7213 IEH/RIN A 1T388E (line joining) $RIAME
ERE3

2.1.2 #317 (physical line)

PIEAT 2 1d, TR — FTRUIB M FID I TT, V=R 7 7 ARV —ALFHTE, &77 v b
74— LT OFEDITHa— FEFHT 2 2 TEE T, Unix JBR T ASCIT LF ({73 D : linefeed) X
. Windows FER Tl ASCII Bi¥od CR LF (f8%#: return 120 Tf7i%4 D) . Macintosh fEX Tl ASCII CR
(18F) XFTT, N2 TORRDa—RE B> T 79 7+ —LTHFELLMBHTZZ A TEE T, A
NORES. REOVHATOREN 2 L TOREZRLET,


https://www.python.org/dev/peps/pep-3120
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Python [Z#H DAL EICIE, FHED C SEOLEUTXFOZEEHFRI (ASCILI LF 2K L 723F 3 — F \n 217#&
UL 72D E£5) 1o T, Python APIIZY —Ra— FZETHENDHD 7,

2.1.3 OX> b (Comments)

XY MEXFINY T TN A S TWIRWA Y & aXF (#) HOME D, RICYETORGETKROD 9., JEHA
R AT RAIDSEH S TORWIRD . a Xy MEERHTZRESEE T, ax v MM bEf I E 3,

2.1.4 > 11— RFEE (encoding declaration)

Python 227V 7 s O—fTH2ZATHICH 2 a2 X > P HBIEHRH coding[=:1\s*x([-\w.]+) IK~v v F T35
G, AXYMIZVaAa—-FESL L TUEINET, ZORHDOBRYIDO I L — TRV —2a— 774 LDLY
aA—-RFEEELE T, Tra—- FESEAHOTICRITNIRD ¥ A, ZITHICH 245G, —fTHDaAX Y D
ABOFTHRIINUIRD F¥ A, Tra— REERL LTHRT 2T

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tidak CEE 3, F/2&

# vim: ftleencoding=<encoding-name>

Z4UE. Bram Moolenar & &k % VIM 28T 3BT,

Ia—F 4 YPEEPRAOPLRINUE, T AL DIy a—F 4 Y ZE UTF-8 T, B2, 77 41D
FHDNA FHID UTF-8 N A A —XE05 (b'\xef\xbb\xbf') 26, 77 A NDLYa—7F 4 71X UTF-8 &
HEEINTWEHDL LET (ZDHEREIE Microsoft @ notepad R ZDMO LT 4 X THR—-FENTVET),

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

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

2.1.5 BAREYZRITHER:

TOFRFENL LOWEITERITE LTORIT22DIE. Ny 2R Ty axFE (\) BFoTUTO LS
WLET: MHITHAXFEHNNY TFI5La Xy PO FETHEWAY Z X5 v d 2 TRboTWAIEE., BT 21T
YORTFT—oDMIITEMRE L., Nv 2R 9 aBrUONY I RT v 2aDBAIHBITRIEZHIRL X
3, Bz

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

return 1

8 82 B FaER
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NI 2Ty aTERDBTIZEIAY Y2 ANE I3 TEERA, T Nv 2725y a®kffioTaxy b
TR T A I TEERA, NI RATy T adXFINI T INRCHIIGEERE, N IR Ty a0k
A= VT2 Z LI X TEERA (TS, WHITHOXFINY T INVUND N =2 VN I ATy
SakffoTHMIT2 I TEERA), LRRUAHNDETIE. XFHNV T INNCHEZ N I RT v aldiy
ZRZHoTHPTIEERDET,

2.1.6 FEBAREYGRTTHERL

ALFEIN (parentheses). fAFEIM (square bracket) . ¥ X UHEHEIN (curly brace) NORUE, Ny 7 AT v > 2% #
ODFR—TU LOYITICHEIT 2 e BN TEE T, HlRIE:

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

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

FEHIRINICHEE S NZATICIE AR Y V2 EDE N TEE T, MHITOA V7Y MIEBETIED D ¥ A, 2D
WHATEEL e TE T T, EFRNRMETHICIZ. NEWLINE F—2 VI3FHEL E¥ A, FEHRINZITO
Wind, SEZ A — P INTH (TRRBHR) THRELET, COBAIKE. aXAY M 2ED 5 eNTEE
B A

2.1.7 ZE17

AR=R RT T H—BT 4 —F BEEAXY F OBEFUHITIER ST (37455, NEWLINE | —
2RI NEEA)e LEMEBRNCAS LT BT, ZETOMNZITEHAB-FHE-H S (read-eval-print)
N FOEEI Lo TRES Z L HH D £F, EHENEIEEA &2 7 ) X DEIETIX, 5ELRZHTTTE M
3 (F7bb, ZETFLAXY R BERVIST) . BEITY SR 5 XORMERLET,

218 17V

MEATOITHICH 5. HHHDZEH (AR—ABIUXT) O#RDIZ. ZOTDOA YTV MLV ERHET 5729
WKHEbNET, 4V F7 Y PR FITXOTN—ATERZRET 27DV E T,

X7 (ErSEDAIANC) 1 DIZDE 8 DDAR—ATEEMZ Hh, BEMZHROTHII 8 ofFucih %
T (Unix THEODNATOWBRHAIEFA IR S XHOEBERIATVET), 2L T, BRUIDIEZALFETDAR—ZAD
BRI, ZDITDA YT FERELE T, A VT Y ME N IR T v Y 2 THEHROWEITICHEITE EHA;
BAIONY V259 2 ETOEANA VTV M eRELE T,

V=R T 7 ANMBERT L AR—ZABREZE, ZOBEERISTIBEXTDAR-ZAMEBIKET 2 E586, £ 0T
VHIMEIREERZ DL LTHITENE T, ZDHAX TabError EHINE T,

2.1. 1788E 9
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TS5y b7 A—LREOE#EICEATSEE: JEUNIX 799 F 74— BIETFA T4 2oME . —
DODY —AT 7 ANHNTER I ATy M2 REIRTTHES DIFEHTIED D THA, T2 TI9v FT7+—41C
Lo TE, BRA VT Y LV EIRINICHIR L TWa0d LA ER A,

Td—bT7 4 — RXFEPTORBEICH > THHNELA; 74 —L7 4 — FXFRFLEDAL VF ¥ F LRILVEERIZ
BEREXNES, 74 —07 4 — RXFPRBEOZEATOMDIGHINICH 256, ZOHBIRERTT (Bl x12,
2R—ZDEE 012Vt FT30b LAEHA),

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

7 7 A VRO BHIOFERATHNIC, A&y ZiIc¥as—ofEN (push EN) T, Zo¥RIRRLTHRE
(pop) ENBZILWEHD EHA, AX v ZDEEICHENTO S HFIE. FICA X v 7 DRED &KL T TH
BWHEMT 2 X518 TVET, FiEITORBRMBICBNT, ZOTOA YT Y P LAUUENR A X v 7 DFEHE
DEE HRENET, EIPFLITNEMDBLERA. A VT Y FLNMEBRZ Yy 7 LOfEL D REFIUE, 4
VFEY P ULANUEIRAZ y 7 12fEE R, INDENT F—27 U h—2ERXNET, A V7Y FLUEDB AR v 27
FoEE D NI VEE, TOMEEFAZ Yy ZJHOVWTALOEE FLLBIFNUEARD FEA ; RXv 7 o4 >
TYFLANEL D S REWVEIZTRTREI N, BEX—DREZNS Z 212 DEDENT F—72 U —D4 KX
NEF, 77 ALVDOKRETIE, RZ v 7o T3P a k) KEWHEIESTHRESN, HR—2BREIRZ L
\Z DEDENT k—2 vhi—o4 S s,

HTOBICELL (LA LYRE®2L512) 427> F &7 Python 2— FO—#%RLE7:

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

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

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

p = perm(s)

for x in p:

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

return r

UTFoflZ, et rFrro—12zbE3:

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

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

return r # error: inconsistent dedent

(B, BAID 3 DDL7 =3 —FIZL o TRIESNET; REDL T —DANTFABHETROPD £5 —

10 82 B FaER
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return r DA YTV ME, REX v IRHLBERBEIN TV EDA YT PLNUEE =KL FHA)

219 F—JVHEDZER

AT DSEHHP S FINOWNERIC D 258 R E. ZANFTHELIAR—R, X7, BIUT7+—47 14— FId
b= ERETE2DICEHICHHATSZ D TEET, Z2D b= Y Z2URTELEHO =272 LT
ARENTLED X5 RBERIE. V=27 OMIEAPKEL D T (FIZIEX, ab id—2D b—=2 2 TIH,
abld=ZoD =2 b ET),

2.2 EDMD =T >

NEWLINE. INDENT. & DEDENT Ofti, M FOF—2>0h5a): BUF (identifier), F—T— K
(keyword), )T Z I, BEF (operator), T IR (delimiter) PIFEL T, ZHHAXT (L THANIATHUR T
DA IEr =2 v TRERHD ERAD,. b2V ERYUI2@E2BHDET, =2 VOTICHNE VI DET 5
G, PO B EPSHRCHATRETRW =2 VY EBRTEIIREOXFIZ2EL X5 BRI E T,

2.3 #AlF (identifier) 5XVF—T—F (keyword)

WANF (£7213 Bl (name)) 3. LTOFRAERTILAINE T,

Python (28 F 23+ DX, Unicode FEMEMRETELE UAX-31 IO, FH#M ZH AT TERL
F94, #L<IE PEP 3131 #ZR L TL X0,

ASCII #i[f (U40001..U+007F) NTWE, AT & L THEMACFIE Python 2x KB 25D FUTE, K
XFENXFD ADS Z, 7VX—RA7 _, HHOXFERIEF 0 5 9 T,

Python 3.0 1Z, X &1 ASCII &A1 26 X FEEAL ET (PEP 3131 2L TLEZW, ), INHDX
FIZOWTIX, 77T unicodedata Y 2 —/LIZE EN 5 Unicode Character Database DRRZ#WWE T,

WA FORSICEFIRLD D A, KX FREASHET,

identifier = zid_start xzid_continuex

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

ETEMK U7 Unicode A7 3V a—RNELITERL 3

o Lu - K3F (uppercase letters)
2.3. #AIF (identifier) B&UF—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 Ll - /X (lowercase letters)
o Lt - FEEEMN K (titlecase letters)
o Lm - BffisZF (modifier letters)
o Lo- ZDMhd3F (other letters)
o NI - Bz 53 3F (letter numbers)
o Mn - FIED WG (nonspacing marks)
o Mc- FIRD D FEEFE (spacing combining marks)
o Nd - 10 #£+ (decimal numbers)
o Pc - EiEHAAFHELS (connector punctuations)
o Other ID Start - Proplist.txt I2H 3. BAFEHEEE Y R— T 27D DORNZFDY Z b
e Other ID Continue - [Flfk
TANTOMA T FFTHIZEREE NFKC ic&fiah 9, @il FHEOEX NFKC Ko %7,

AT & UTHERL X T Unicode 4.1 DX F2HZE L 7=5% HTML 7 7 A LA https://www.unicode.org/
Public/13.0.0/ucd/DerivedCoreProperties.txt 125 D %9,

2.3.1 ¥—7—F (keyword)

PUT ol &, PHIEE. F721% Python SBICHE T2 F—T—F (keyword) & L TELN, EHOHHF L L
TS Z L3 TEREA, F—V— FREEICTRLOED SRS LTI D $EA:

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

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

12 82 B FaER



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

HBMED (F—U— F2FR<) BHlFICE FRZERZEDD 9, Zho 0l riEid, SLEPRECHZ T >~
X =27 LFDNRE—TRAIENET:

_*  from module import * T import EHNEH A, NahA ¥ X7V X TR, EIATHbAFHEORERZ
BT 2 7DICRRLEAT _ b T, 2ol T3 builtins £ 2 —APNCEESI N E T, A&
FE—RTRVWE E, _IRRIRERIEZ L, EBINTOER A, import X ZZIRLTL X W,

ER: AR0 _ k. LIXUIEERRL (internationalization) WS NET; ZOEFICOVWTOFEL WY
FRIZ, gettext FBIEL T EEL,

{

x__ YRAT LTERIN (system-defined) HRITT, JEAK T dunder” 7271 L MEEH E 3 (FRIE:
double underscores D), ZNHDHHIA Y EZ =TV &L (BHES LTIV 28) FELTERIN
TVWET, FUTOY AT LA TOHENT F5HAY v R RETHBERZETFOLNTVE S, Python OFFRD
N=a Y TIREDZLDAFPEREIND ZBRDET, ZORFa Xy MTHRIEN TV B HEICHE
b, B5WB __*x__ DHHNE, WAV TFRAMIBILMATY, BEHEJEELZIISEZT
ZehbHHET,

__*x U I7RATF7A4X—1 (class-private) BEHTTT, TOATIAVIIET 24H1Z. 77 AERDI Y TFA
FETHOVWONLGE, HEZ IREIREZ FRAD 7 T4 X— M7 BRI THRIEZEIE Z 2 0%
QSTDICEETEINE T, #AlF (identifier. £TIE%BET (name)) ZBIRLTLIZE W,

24 V737

V7 7 (literal) i3, WL DO OMBALMDER ZRIL LD DTY,

241 XFHNEXUNATRAIUFTSIL

XFHNY T INEUTOFHER TR SN E T

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

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

stringescapeseq := "\" <any source character>

bytesliteral = bytesprefiz(shortbytes | longbytes)

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

longbytesitem L= longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

FREEDAEBMAITRENTWRWIGEN GRS —2H D £F, VT ILD stringprefic X bytesprefic &
RO O ORICZEHZ ARTIRESRNIETT, Y—ARA— FXF+t v b (source character set) T a—

T4 VIEETERINET, Tva—74 YJEEPRFINUL UTF-8 T, i T>O—REE (encoding
declaration) Z#ZHRLTLIZE WV,

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

sequences below for examples.

NA PV T I HIZ b R B BHEHEHLET, INHICK o T, str BT bytes B 2%
VADBMERENE T, N4 MY T I E ASCILI XFDAZLZ e TEET, 128 LEOBEZ R N1 M
IR =7 UTRINRIFNUIRD FHA

XTI T INENA Y T IADMTE ERETYT 'r! £ R 2T LT 4 v JRARCFHOZ LN TERX
T ZD & BXFHNE raw strings LI, N VAT 9T a2k TIANLTFE LTIHRWE T, Z0FEHR, XF
) 7 Z 0Tl raw XFFIHFD "\U' & '\u' DTRF— TRV E ¥ A, Python 2.x @ raw unicode
U7 F)L%% Python 3.x LIFERRZIRE2F VAT 5720, 'ur' BV R—- S EEA

N—=Yar 3.3 TEM: raw N4 MU TFAD 'rb' L7 4 v 7 AM 'br' ORIFEFL LTEMENE L,

N— a3 ¥ 3.3 TBI: Python 2.x & 3.x MXEDI— RR—ZADX V7T F Y RAEHM{LT 272D, LTS —
unicode V7 7V (u'value') DY H— M PFHREASINE Lz, #Fllld PEP 414 22 L TS0,

£OEE F OEHEEMMT W XXFANY T IE T + —~< v MEAXFHNY T I ( formatted string literal
) TT, FHCOVWTIE 74—y FEAHXFFIITIIL ZBB LTIV, FEFO '£' & 'v' HAS
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DESLNETH, 'b' % 'u' ELHAEDELILETEFTEA, 2FED 74 —< v MEAD raw X5V 771
BRAITED, 74— v FEADANA MY 7 5 UEAATT,

SEZA— P FIARICE, SEOI RS — T ERRVS A — NCFTY FIAEKIELTLEbRVNED,
IRy — FENTORVEITR Y A — P 2B e B TEET (X610, 2RO T I UFHHFICHED 1),
(Z2TWS " Z7d— b7 vid, CFIOMARBAT 5L 2o FRRL, ' A " OVWFRDPTT, )

'r' F203 R BEHXEROPBROLED XFHELEIANL ) TFIARDIR Y — Ty — v A 3HEHE C
THELATVE D EFAREDEANC L - TR E T, ITIC Python TH#EN B TR —F> =5 VR
ZRLET:

IRT=To—5>R | BHK AR
\newline Ny JRAT vy a2 b BT FNRAINET

\\ Ny 727y ¥a (\)

\! —E5IHFF ()

\" —EGIRF (")

\a ASCII ###~L (BEL)

\b ASCIL N v 7 Z2X— 2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCII /734D (LF)

\r ASCII 1497 (CR)

\t ASCII /K% 7 (TAB)

\v ASCIL EEX 7 (VT)

\ooo 8 HERUE 000 % FFOLF (1,3)
\xhh 16 EXUE hh 20T (2,3)

NFHTDABREINDZ LR —F>—r Y AZFLU T EH TT:

IRT—T—5VR | BK AR
\N{name} Unicode 77— &XX—ZXHT name £\W\WIAFDTE | (4)
\UXXXX 16-bit O+7NHEHE 2zor 2 FFOXF (5)
\UXXXXXXXX 32-bit O+7NHEME zrzrrrer FOXF (6)

HER:
(1) 2% C AT, AT 3IHND 8 I TZHLET,
(2) HEHE C 2iZEWV, B x5 2 i 16 ER L »ZEIN T A,

(3) A4 FFIY 5 S AT, TAEB X O/GET R 7 — T2 5% BREED A4 FEELET, ) 75
TR, TR — TIN5 2 5 -{E% D Unicode XFEERL T T,
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(4) N—=Y a ¥ 3.3 TEHE: name aliases™ 1T 2% K- F2BIME N E Lz,
(5) 5 x5 ¥ 4 Hid 16 KL AZIHENE LA,

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

EHED C 2IHEV., BB B o mT AT —F S = Y RAFTRT, ZOEEXFHFIHED £5, Thbb,
NI RZy D abBRPICEDET, (ZOXHIT ANy ZOBIMERNTT: TRy =7 =7 Y ADPERAT X
N6, ZOHIFERBEBLTO2D0890 0T R ET, ) XFIHFTOLRBBEINE Ay —T>—7
YR, N MBI T IS, BEBENBRVWIRA T =T = R LTHHEEINZDTHEREL T X W,

N—a¥v 3.6 TEHE: Bi#shighro/z R —7> —4 > 3 DeprecationWarning 4K L £ 5
ZAUIPER D N—=T 3 > Tid SyntaxWarning 1272 D, W34 SyntaxError 272 D 3,

raw U7 7L Th, 5IAFENY VAT v Y aTIRy =T TEETH Nv 727 v > a AR CFEINHERD %
T B o \"" EEMBRLFAN) T IVT, Nv 7Ry o ZEIRARPLREXFINERLET; r"\"
WBHRNSCFEN Y 770 TT (rtaw V7 IAREREHELZ 5 /ey 7 AT v 2 2 THRDOOEZ I LI TEERA),
BRI, (Nv 7R Ty P aDBERD I I — M FE2T AT =7 LTLESDT) raw XFHZE—DNY Y
ATy aTRDODOEBRCLUIETERFEA SHIZ. XAV I ATy Y 2DBEBIIBITHE T, [THEZEKT S
DTIEBL, VT ILD—HTH2ENE_ODOFL LTHRINE T,

2.4.2 XFF T3 ILDFEE (concatenation)

XFHNRAL MV T IME, AVCERZ5AFEZH>T0Td (HEAXFTRY - TY) HHEEHEZE S
TEDNTEFT, ThREBRLOXFINEMHET 2O RILEMKZRH £3, Lo T, "hello" 'world' I
"helloworld" XEUTT, ZOWRERMES . Nv 7 XFvva%2@bL7zh, ROXFHEFRICHHEL T
BEATICE 230870, H20VEHA LI ICa Xy b eBEMT2 2832 TEET, Hl:

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

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

)

CORBEIISTEL NV TERSNTVWE T, A7V T 2ar 84 LT 3BOMM e UTHEBIENS Z L IZiE
BLTLES W, ETRICCFAIRBZREG LU, '+ ERF2EDRIIRD $8A, 0 VT IV
DREEICBNTIE, AT H2HERCEL 5T 2H -7 D (raw X7 e ZHFIANZEES 2 S AT
TEY) . 74—y MEATFIN T IALBEONTIN T INERELLD T LI TEETOTHERL
TLZE W,

*1 https://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt
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243 7=y FEHXFHIIVTII

N— g v 3.6 T

7 =< MEAXFEHNY 7 IV ( formatted string literal ) F721% f-string 1&, ¥EHEE '£' 2 'F' OfF
WXXFHN T IV TT, oD FHNE, BN {3 TRUILNZRXTHLEWR T 4+ — L FEEDZ I LH
TEET, thOXFHN 77 LOHEEFIAEDHEIC—ETED S Z e DIIH LT, 74—~ v MEAIFY
U7 I MFETRICA e LCRHis g 3,

IR =T = Y RFBEEOXFIN 7T IV ERMIITa— FENET (LY T 740 raw XFHITH H
BEBREET) , TR =TT —F Y R%ET7Ta— FLERIE XFHONEEIROGETHRRIhE 3

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

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

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

XFHND S B, FEAEINCTHENERSDSINISCFB D fEREnE 3, 7720, ZHEENL {{' BXY '3} 3H
—DHEIICEE I 5N E T, BB EEEN ' ZER7 4 — L FOBRE L ZEKRL, ZOFEX Python
DATIHED £, (T Ny FRACERLHEEEL LT) Ro7F R+, FHliROMEE OME 2 RR LI2WGEIC
i, RDORICEES '=' ZMATLEZI WV, ZOHAITIE, BEEF 1 ITX o TEHAINZEH T 4 —L R 2T
HZIENTEET, THIE " KHOTERIEEFZEMCTEE T, BT 4 — L FIZH—D CEHEN '3
THRDD £7,

74 —<v MEXFHN 7 ootz bR, FENTHENZERE O Python 0D X 5 1cfebi g3, v

KODDBNBDHD 55, £F. ZORIFFHSNELA, ZL T, lambda RBXTMAAR = FZIRIIHINT

FOREDH D T, BT 1 —L FADI (replacement expressions) & (il 21X, ZE7 A+ — s XFHk%®

)EHL‘“C) BATEBGIENTEETH, aXV b E2ELILETEEFEA, 74—< v MEXFHNY 77 LADA
VEBVTIOAPHEETA2a YT XA NCT, EPSEDIATIHMAEXI L E T,

N—Y a ¥y 3.7 TEHE: Python 3.7 X DREION—= 3 U Tld, await RB XY async for MZELWNEARTIX.
FEHES HEOTHEIC I DFHF SN TVERATL R,

5 = EEINE HAXTINE. ROFFZAVERB, F5 =, BIOFHiizh=Rz2EA% T, M
ZHAEL { oER, RO, BIY '=' ORECEFNZZEALFIINTRESNE T, HFIEETHEEL
BWRRD, = ZRE LGSR, RIS UT repr O @A LRSI 5, —H. EREETFHF
ET 258, BT 4 —LFT "' PEESNTVEWVWRD, F740L 8T strQ BEHINE T,

24. UF3L 17



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

N—T g v 3.8 TE: FE5 '=',

LEHT 4 =V 2R EShTWRGE, ROFMEHRIEZ7 +—~< v bORHICEfREINE T, £ '1s' X
str() . "' W repr() . ZLT "la' T ascii() ZMFFHLET,

ZFOERIZ, FWVWT format() OB Fa L T7+—<v FEhET, EREBEEFRIRNFT - EITHERD
__format__ () XY v RIZEINET, EREETHERINGEER. BEXFYIBEINET, ZLTT +—
<y FENEERIZ. XFEH BRI EICHAI T T,

Py FLNVOBERIEEFIEIARA N LB 4 L RZ2ELIEHNTEET, TAHRA ML 4 =L R,
ZNOHBICEE T 4 =V FB XU format specifiers ZZTH 2 e N TEETH, LKA MLALERT 4 -
FEETLZ 1T TEEH A, format specifier mini-language 2 OIHE str.format () XY v RTHELNRTWVWS
BOLFE—TY,

74—y MEAXFIN T I AVEMOX TN T IV EMETEETH, BT 4 — LV FZEBDOV 7711
DELTEL LB TEE A

7 A== MEAXFIN T INDE N ONETFET:

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed !

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

'line = "The mill\'s closed" '
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HEOXXFI 7oL etz T GREE @ OXFEY 7 I MB T 35 HFOIR N LRI, Bt
T4 =L FHRZ MDD T r—< v NEAXTFIN T IATHELRTWAEI AR EZED LI LIXTEETEA:

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

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

ROFTAY IR vy 2 3FHTET, =7 —%2EHLET:

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

Ny JRTy Y aTDIRY —THREIREE B0 20EDD 2 5EE. —HEREZER L TLZE W,

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

>>> f'"'nmewline: {newline

'newline: 10'

T+ =< NEAXTIN) TI30ME, e AREZEATORP o722 LTh, docstring ¥ LTI FHA

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

>>> foo.__doc__ is None

True

74— v MEAXTHN T F 1% Python [EMUZIER PEP 498 3SR L TL 23 W, EREET 2T
Hl7 4 —<v bOHHAZF > TWD str.format() BB L TLZX W,

2.4.4 BEVTSII

BiEY 77003 3 D D £9, BE (integer). FEI/NBUREL (floating point number). HEE( (imaginary
numbers) TF, EEHY 7 INVEIHFHELEHA. (EREBIFER L EBOME LTERE ),

BUEY 77 VICEFERFENTORVWI LICHERLTLEIW; -1 O X5 RANE, FEBIQTBEIEEE T (unary
operator) '=> £ V7 7L 1 BAEDEDDOTT,

245 BHIUTIIL

B T I NVEUAToFRAERTRLAINET:

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

digit n= oM., ."Q"

bindigit n= "o" | M1t

octdigit n= "oMr...nT

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

EAXEY ERINE 2085 e WS HEZRTIE, B 7 I VIR RSDHIRYEH D FE A

T7UR—=2a7EVTINADMHEEHMTA2ICh o THREANE T, 20D T7 VX —Ra7 ko THTE S
N—TT B THARPTLLTEET, 7R —R2a73BFLHEORIC 1 271, HB3 W 0x D &5 Lk
BUSEDERIC 1 P IFATEET,

B, E0 o THERDOETHICIE 0 2N ohERA, 2, Python 23— 3 > 3.0 DUTIC#H > Tz C
ROGEY 7 I OEKRZ ZEST 2720 T3,

B T LDEE N DR LF T

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

N—=Tar 3.6 TEHE: FV—FzBNE LY T IAVHOT VY X—RaT7RHFIND L5128 DE L,

2.4.6 FENBERBI)TIIL

PRI 7 2 VI T O FAER TRl e E 5

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

fraction = "." digitpart

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

B, BEEERC RRERTEIC 10 ZHEB e LTRREINE T, BlZIX, 077e010 IXIELWERFELTH D, 77e10 &
FICEERLE T, FH/MUERY TS5 L0D 5 2EOHFIZEBEKELE T, BRYTILERUT X512,
7R —AAT BTN =TI TEET,

B T I A DB DR L E T
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3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

N—=ar 3.6 TEH: JA—T{t2BNE LYV T IAHDT7 VX —RaA7BHEINDE LR E LI

2.4.7 E¥ (imaginary) UT 3L

RER) 7 7 VBT O & 5 i AlER Cidih s 9

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

RERD) 7 Z vk, EEERD 0.0 OEFEHERL £5, BRI O OFE/ NMNURRIOBIETR SN, 220D
BB MR W CEFIRO R 2 155 9, FEREA LY 0 TRVEB/NMUSZER T 2123, (3+4)) D
OB 7 I MSIFEVNIREEIE L 9. UITIERY 771 0fl2 0L DR L X9

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

2.5 HEF

UTD =72 Y 3HEFTT:

+ - * *k / // % Q@
<< >> & | - - =
< > <= >= == 1=

2.6 7 X4 (delimiter)

UTFDO =273 EEOTFTY) IR LTEHEET:

( ) L ] { }

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

VA FEFE/NRERRERY 7 IAPICHEBEITET, YUF F=2DFIFRF7 4 AKGTICHBIT 5 ERTS
(ellipsis) U 7 Z v & L TRIREMRZR S £ 9, ) X MEFORBRAHET (augmented assignment operator)
F. FARNCETY I X LTREVWE I, HEEBITVET,

T OHFAHE ASCII XXFE, o v —27 v o—Er UTRIRREREZ > T\ b, FHEHZRICE > THEHE
BEWEF->TWET:
2.5. BHEF 21




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

LUF o EIFA e ASCII 32F1d. Python TIRHEONTVWELA, THALDXFENXTFHI Ty kDA
Zh D56, EBEHFICZI—2ih E3:

1D
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THREE

F—RETI

31 #A72x Uk, E. BLUE

Python 28132 T2 x I b (object) i3, 7—XZMRINIKR LD DTF, Python 70 rJ L22BITS
T—RRBFET, A7V 27 VERBATY =7 FEOMGRE LTERENET, (HIEKRTIE. FnrJsa—F
bFERATI2 P LTREINET, ZHE 74>+ /4~ Von Neumann @ ” a7 7 A58 AFRa >
¥ 2 —&X: stored program computer” DETIVTHEL E T, )

FTRTOATY =7 M, FA—E (identity), B iz d-oTVWET, A—8 BERSh DL BLHEINEE
Ao CHEATO 227 bDT7 RLADES RBDELEZLNE S LNETA, is HETFIE 20047V =
7 b OER—HEZHEE L 3, id) BIBIIR—M2 R BKE2EL 7,

CPython implementation detail: CPython TiZ. id(x) & x M ENTVWEXEY LD7 FLR%ERL
7,

7227 VOENIA T 27 WY R— T ERIE (Bl len) ZHR-1F20) &, AT FHED S
ZMEERELE T, type) BIFIATY =7 bl BAKRD A7V 27 FTF) ZRLET, A—MrFEL L.
ATV 27 bOH (type) BEEARRETT, !

AT PCEoTREE2Z2EET LI EDARETY, HEAEETESA 727 FDI L% mutable L P
F5, ERRICEEZEETERVATI 27 DI % immutable L FENE T, (mutable A 7Y =2 bAD
SREZMNL TV S immutable 22> 7+ 4 7Y =27 M DI, ZOBMLTWEL 7Y =7 M DENZEILL /-
FRCZELLE T, av TR0 A 7927 PEBNL TV 20001 Z(LL RVDTHIUE immutable 722 &
ZABIZEDNTEET, Lo T, immutable 5 & 5 PIIMENEEAGEL S D ETBRIC—HT 2D TEHD
FHA) A7V 27 b mutable ¥ 5 2IFZ ORI Ko THRED 5, HlZ1X, BUERL, SCFFRl e 2 TRl
DA Y ALK > A immutable T, dict *° list i& mutable T3,

AT VEPIRINICIE T 2 223 TEERA; LA L, 7Y =7 MCEFEARHE (unreachable) 12745 &
HR—yav s ar (garbage-collection) I K o TSN E 0 LNLERA, IR—YaALryayz2ELHE

1RO INIIBE, A7V LD type REET 22 2H TEET » AL ELBbAr oG THEY
BEEEFIERITOT, RINCIBRVWEZ TS D A,

23
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720, E{TbRVEEIFINTVET — FFEAERA TV 27 bEUHELTLEDRWRE D, HR—Ta
LY arvkYHyFEETZNIELENEOMETT,

CPython implementation detail: JITE®D CPython EETIIZM A ¥ >~ b (reference-counting) 777\ % ff -
TEBH, (AT arye L) HERERET>-TWVWEIAF 7Y 27 P2BEBHILES, ZOEETIHIZLAY
DATY =7 b EFERRICK S LRI S 2 Z e A TEE I, ERBBEEDIAL 7Y =7 FOIE
DHEFITITOND XSRAEL TV B DI TIEDH D FH A, BRZREFOZAL 7Y = 7 MUEEOHITENZDOWT
iZ, gc BV 2= ESRLTL XV, CPython ADEEIIHD TN EfH-TE D, CPython & FFRIZFID
HREEI LD LNERA, A7V 27 FDEEREIC R o728 SICHIFBICKTIEIN S Z IS 0T
EEW (TT2S 7 7 A VIR TIHRINCEAT TS W),

FED P —ARER T NNy THREERH 2L, BEIZIEESIATLES X5 RA 7Y =7 FRAERFSIEL I N
HHEDOTHERELTIZE WV, F7 "try..ezcept’ XMoo THHNZHIETEL L51CF2L, A7V =2 M4k
BEEDZZEDBDHVET,

A7 MAE FPNIZT7 7 AR T 4 Y ET Vo Tz, "D (external) 7 VY —ZAANDBREELH D
BHNET, ZThHDYY—RZ, AT 27 MR HR=YaL 7y a yINEBRICRREINESD XN T
WETH, AR=YaLryayMMTONBRIEHIRNDT, 25 Lt 7Y =2 MISEY Y — R 2RISR
M 2771 KIKE close() XYy FRIEMELTWE T, 25 LA TV =2 MEIHRINZ close 35 &k 558<
HRXNE T, ZOHEETIHICIE. "try..finally X, ‘with’ XEMS L EHTT,

DA T 27 MW T 22 b4 727 b HVET; ZHid AV TF (container) EWHINE T, 2
YTFATI 2 bOflE LT, XN, YR, BEXUHEIBTFONET, A7V 27 bAOSRAKD Y
TFOEO—HFTT, FLALDHE, avT7FOfHL VI, AYTFIA-2TVWEA TV =27 bOEOZ L%
BL, ZNHA TV bDTAT YT AT 4 TREHY FEA; LELEDS, ary 7 FOEHEAGERICOVTR
NEZGE, GEIRAVTFRASTVEA TV 27 bDTATYTATADILERIBLET, LEdoT, (X
TADEIR) BERGERA TV = 7 "OPEHEARER L 7Y = 7 bAOSRBEAETEHE. ZOMPELT 2 DIFE
HA[RER A 7Y = 7 P BEEINIRE, L WVWS Tk T,

BMEAT7Y 27 FOEDIZEA LR TIIHELET, ATV DTAT YT 4 T ADEENE S PTS A,
HHIERTRENCEAEINET: ZETRZATE, Hn@z2itE T2 X5 R BE2T5 . ERICERITLE
HBefo7MFDOA TV =27 PADBREZIRT Z MDD £I25, AEATRERA 7Y =27 P TREZD & 5 REE
BEIDZAFEA, P2 a=1;b=1rT35L, atbBE]l2Z2ROFALATY=7 23T
HBHL, Z5TRVEEDDHDET, TRREREKFLEI, LrLl.c=1[1;d=[0 32 ctdld
ENEN"DODEL o, AWV —RR, FiFRESNZEZDY A 22T 5 2 EBRIEEINTHE T, (¢ =
d=1[ 32t . ctdOliARALATY =27 P2RALET)
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3.2 REEDERE

PATi& Python AR TN TWERIDY X hTY, (HREICL- T, C, Java, £BZDMDEFETELNL)
PREY 2 — LT, ZOMOBPERINTVWDI IR DHD 5, FiB (FEEP. BEENEMHET 2
B, 2 &) OBME, 720WTWEHES 4 75 ) 2@ L TIREINE T, RO NN—Y 2 > D Python Tid, &
DFEEREEICZ D X S 7B R EIN S b LOLEE A,

LITICEHT 28O WL O202id, " FkEMY (special attribute)” 232 L 7B H D £5, T o DFEHEIEHE
PADT 7 AFRER BT 2D 0T, —BILHRICHHAT 272005 DTIEHD $HA. FRBIEDEFRITNT
KREFXNZA[REEDH D £55,

None ZOENZIZH—DELDIHH ERA, ZOEEEOA TV 27 NI —DOL2FELERA, 20X T
Y= M3HARASS None T7 7 RAENET, TOATY =7 NI HRABRUTHESIFELRWI L
ZLOLET, HlZE HRWICEEZERS ZROBEIE None 2R L £F, None DEAH (truth value) (&%
(false) T3,

Notlmplemented ZDANIIZH—DEL»HH XA, ZOMEEFEOA TV 27 VEE—D ULOTEEL THEA,
ZDAT7Y =7 MiE, NotImplemented ¥\ 5 Python TIRD SN TWAHARITTY 7R ENET, BUH
XYy FEHRR X Y v FICE SN HHE T 2 U T 2 HETREEI ATV RWEGEE, ZOHEEZIR
TARETT, (TORITA &=V RIWHEAE T2 RESETHELZ T 20, ZOEEFICKET 2o
T A=Ay 7O EAL T, ) TOUHTIIERME > 7F X P TOFHMIE L TEWTEE Ao

FHE implementing-the-arithmetic-operations 2 L TL & W,

N—Ya ¥y 39 TZH: NotImplemented DFFffilZIFHER T, A THLFMMIATWVWTD
DeprecationWarning ¥ T, ZOEHIIFFRKD - 2 > D Python T TypeError XML 3,

Ellipsis ZOMICEHE—DEL»HD TR A, TOEZFOA TS 27 VIR =D ULIPFELEEA, TOF
TV NIV T I ... E720& Python TIR®D SN TW S %A Ellipsis T7Z 7 AT, HEYA
W3E (true) TI,

numbers.Number XfHV 77 Mk o THER N D, BEMiEESCHAAADOEMBEKIC X > TRENZ 4T
Pz bTE, BUEA TV = VILEERRETT; —EENEREINZ ., ZEELEEINLZILIEIHDE
Ao Python OFEA 7T 27 MIVWI ETHRIBETEI L ZADHYEL B BABRLTVWETA, 2
V¥ 2 —XNTEIEZ RIS 2BICHES IR 2213 TwE S,

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

following properties:

o FONFHINX. Z7I5RAVAFIZRIZEL-L ZIZ, TOBEOMEEROF T 2 7 b EERT B E
Shie BBy 710 TF,

o TEZ15H, 10 ZEE LTREEINET,

o /INEEDOFNIZHZ 1 DO aZRENWT, FIERAPOZRTRINEEA.
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o INEEDBIZHZ 1 DO aZRNT, PISERAPRIZERINEEA.
o TMEREBEIEHDYL ZDAFREINET,
Python (B8, HEVMNIUSE., HEBHOBTRANEZIT> TWET:

numbers.Integral (B#) BHME. B (EORB LUADR) 2R ITBENEENICB T 2 HEER
BT 28T5,

BRUIZ 2 S D £7:

B (int) WHIROHPHOBEZRIIL 2325, MAAEER ((E) X £V YA XOFHIRDOAZZT
To ¥ 7 MERRSTRAZHED /29I 2 ERRB 2 FHoO e MESN T T, A0S v FE
WWHIRICIES T W KO REERE 52 2 2 ORBERIOEMTREINE T,

7T —IJL{E (bool) EfED False & True 2K L £73, False & True K3 2 DDA 7V =7 bD
AW T —IMEF TP =7 M TF, T AREBEROTRERTH D, FLALDRNTENREN O
E1DEICRBIENT I, HISA e LTXFINCER SN L 222N "False" BLU
"True" W5 XFHIDPRINET,

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

numbers.Real (float) (R#) ZOARNIEIEBL NNV OEREEFE/NEBERFA L 3, RETRER
EOHARLA —N—7 0 —DIRWNIFEED 7 —F 7 7 F ¥ (BXUK C % Java lZ XK 55%L) 2w
%3, Python IZHREEFE/ NISBE VY R— b LER A, —MRINCEREEZE/ NI 85 FEHIE
Tty Y- XV OMEATHIWT 272D HHINET, LrL. 5 LAHIIX Python T 7
Pzl bEWMIBDOA = N—Ay FIZHARNUIMA 722D DTS, £ 2 BEOFE/MNURBE 2+
DI THHICR2HEEZH D FH A

numbers.Complex (complex) I DML, FHRIEL XA TEEEL STV EE/IMIEE 2 >—#IcL
THERERB L3, FE/NMUSICOVWTERNZO LA UHES Y TIEED £3, HEK z OFEK
BB L CBEERE,. ThrehiiAat LEREY z.real BX U z.imag THOHIT Z B TEE T,

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

2{LENTOE T, HAAABEE len() 2FES L. O—F Y ADEZEHEZRLET, >—F Y ADEIR
nDHE. AVTIRZ0,1, ..., n-1 PERZEETT, P—F YR a DER {1 ali] TERLFT,

V= Y RIFART A ZRME (slice) P R—FLTOVET: ali:jl T2k, i<=k<jTHEIA VTR
kb ORTOEREERLET, AKRBL LTRAIAREZHAVEGE. A7 4 RAFFACEE SO 7%
V=T VARRLET, FlRY =TV AATIE, A VT IREEN 0 POBEDL XDICAL VT 7 ADM
ZIROBLET,

= YRRZEoTIE, BED T ATy T (step)” T XKD T HRNRA T A A (extended slice)” &
RA—=PLTWET: ali:j:k] E. x =1 + nkk, n>= 00D i<=2<j THILIRA VT IR ¢ &F;
DX57% o BTOEELERLET,
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v AZ, BEARERDDR, I THROWA TR SN TVWET:

TEREELB D —7 2R (immutable sequence) ZHEARELRS —F Y RABDA 7Y = 7 NI, —EARI L
DYZDOMEEEETLHIENTEERA, (A7 27 VMDA TI 27 FANDBRBA T3
B BREINTVEA TV 27 MIEFARERA 7Y =27 b TH LKL, ZOEIZEEINZA[RENED D
DET; Ll ZERRERA 7Y 27 FMPEESRLTWEA 7Y 27 FORGEKIE, £ETSZ
LHATEEEA, )

UTORIEEARGER Y — 7 v AT

XFFIB (string) XFFNE Unicode 23— FRA ¥ b2 RET 2HOBES TS, XFFHFDOEYDa—
RHRA > bd U+0000 - U+10FFFF QHIFAITRILINDG Z e B TE F 7, Python i& char B &
HEEA, RO, XFFHFDOEDI—FRA VIR "1 OXFHA TP 27 b LTH
B2 enTEET, MHAABRER ord ) 33X FHIEX%Z U+0000 - U+10FFFF D#iPH DR
WEMBLES, /. HAAABE chrO & 0 - 10FFFF OHFHDOEHE ML T 2RI 1 OX
FHNTEHLL £9, str.encode() 37 FAPLya—7 41 Y7 %5 Z LT str & bytes IZ
BT 27-DIES5 e N TEET, £/, bytes.decode() IXX D ZDHNFEITT 2 Z BT
EXE8

RTILE (tuple) X TNVOBEZRIIEED Python A 7Y 27 +TF, oMU LEOBER»LLRZ XTI
., A OBEZERBTINE D VTR THKLET., BH—0ER»ORZ XTIV (HES
'singleton’) ZfE2 123, ERERRTLI2XOERICH <220 % T (H—oXLZFTidL T v
EEBMLER A, ZHUd. REZL—AT 2DIAFEREMEZ 2 X5 LRFIUIR SRV S
TY)o HROELBZOVAUFTIMON 21E2 L ZED R TN D 5,

bytes bytes 7Y = 7 MIFZELREANITT, EHRIZ 8-bit N4 T, 0 <= x < 256 OHIPHDEEELT
RIINEF T, (b'abc' DX I7R) bytes VT FILRLMHAAAD bytes() IVR T 7 X%&ffio
Thytes 7737 PEAENTEE T, F72. bytes #7227 Mid decode() XV v REMLT
XFHINZTa— RTEET,

LEARER S — 47 > X8 (mutable sequence) ZEHAIRER Y — 7 Y RE AFR LR TEET 2 Z 20T
XY, BHEARER Y — 7 Y AT, IRFRILRPRA 74 ARG R o THRESNBRIRAZITY Z
ETE, del (delete) XEMH > TEEZHIRT 2N TEET,

Python &M SMHAAENTVWBEERRER S —F Y 2IE, 508 2ADOTT:

JZ LB (list) VR FOEZIITEED Python A 7Y =27 MCTEE T, VA ME AfFELOFICH
YR TRYISNTREWRTED £, (RED 0 1 O —7 Y RAZMES DIRRRGE 7T
BRERWZ EIFERLTLIZE Y, )

NA REEF  bytearray A 7Y = 2 MIZEHEATRELFEAT T, HARAAD bytearray() I VA M52
ZIZKo TR ENE T, ZEAMRRR Z L ZFRITIE (DFE D vy ¥ 2{LTEXRW), byte array 1
EHERBER bytes A7V =7 beEUA VX —7 2 — R CBRER IR L F 5

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

3.2.
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£a3

HHHET,

H£EHNL, JHFORW, 22— TARERFT 7V 27 VOBREEGEREAL T, 2070, (BHD) ik
FERMESIA VT Y IRAT 7R RITEET A, 2L, 47— MIATHET, HAAAREK 1len() 135
BOEFHERL 3, BEHO—BIILRMHENTIZ, BECEBL TV I»DOEERT A M, =7 Y A0 5
DEFOPER, HEES - RS - £ - WHEZ Vo BENREE O ETE,

HEEOEREIZIF, HEOXF—rEICEEHICET 2L — BN T §, BEELEE OBE DL —
MTHED TR ICHFERELTLZ IV, HL 2 00HEDOHESERSFEMETHZ (FIZIE. 1 & 1.0) kb, Z
DIBD 1L DODAZEEFIIEDLIENTEET,

BIE, 2 DDMAAARRERNH D L5

£EE WAREAHTT, HAAAD set) AV AT 7 X THRI N, B S addO) KEDWL Op
DAYy FTHEHTEXT,

Frozen set B8 RELELSEITI, HARAD frozenset() I VAT 7RIk o TEREINE T,
frozenset [ IFZET Ny aTEE RDT, HOEEHMOERIZK 72D, HEDOF—IZTH M T
%9,

Y EVTR (mapping) EEDA VT IZAEETA YT ALEIN, A7 27 b2 oR2AMOEEER

BLEd, TR alk] 13 k TA YT RIBESNLERE a »o#ERL 7 BRI AL ERIZAO
TS 2N TE. AR del XOMRIZTHIENTEXT, MAAABE len() & vy ¥V I
DEFHZRLET,

Python WZEH» HHAAENTWE Sy BV 7B, 5D 25 —D71F T

EER (dictionary) EZTEDETA YT 7 RAINATI 27 v oRI2EROEAERLE T, F—
(key) & LTHEZRWVEDOHE—OENX, VR MPRE, ZLTAHT7Y =7 POFR—METRETHERE
N3 ZOMOEHEARERI TS, ZAU, FEENEIRMNMCFELT S LT F—D Ny ¥ 2fHEHFRET
BHLVEDND BT TT, BIENE X — 12556, F—HIEFEOBEHEICH T 2 HANHEN F
T ZOOEPEFELLRAHE (BlAE 1 ¥ 1.0), HORFRILHEOLY PV ERT A VT 7R L
THES e TEET,

HHIFADIERFZHFFLET, 2F b, F-EFHEFICGBMEAZEZTCERIhTHVEE T, BED
F—RBEMITH, F—DEHFREIEDLY A, F—ZHIRLZDOBICHFAT S &, TTOBHTIE
BAHZEoRBIGBINENET,

HEEREEARLATY; #ER {. .Y RETERLET (BERT 2R LTI W),

JEHREY 2 —/L dbm.ndbm , dbm.gnu /X, collections EY 2 —/LD XS, FlD~< v ¥ Z7H D]
ERELTVET,

N—= a3y 3.7 TEH: Python DN—Y a2 ¥ 3.6 Tk, FEXHAEFZHERLERATL,
CPython 3.6 T ANAF IR SN E L, ZRERESNLTHEOAERE VWS KD 2D Y
DEEDHMTFL L AR SN TVWE LT,
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MU LRTEERE (callable type) PBAETEOH LHRE (UL (call) Z2R) 21T5 2N TEZHTT:

I—HFERBH (user-defined function) L—WEREKA TP =27 M, BBEREITS 22 TERIH

3 (BHEE 2R), BEUE. K5IE (formal parameter) V) 2 b R UBOERNA - 7258V 2
P HITHIHENET,

Rk

B LS

__doc__ DO RF 2 X 07— ayXFHT, FxaXyr—ra | FXAATEE
VHBROVEAIE None IR D FT, 77 T RICHRINE
A,

__name__ B DHETTT, XA LA HE

__qualname__ B D qualified name T, EXAALTHE
N— a ¥ 3.3 TEM.

__module__ BB ERINTVEEY 2 —LDOLRITY, EVa—1% | EEXIALAEE
MRWEEIX None IZ4 D £,

__defaults__ T 7 4V MERFEOSIEITN T 27 7 + 0 MEDIND iz | FZIALARE
RINT, T 7 3V MEZFFOGIED 720 EITIE None (12
BOET

__code__ AV RANENTEBAEGERAT 23— F+ 7927 b HZIAAARE
T3,

__globals__ B D 7a —\VEBDA - 7fE (NDZR) TF - Z FAH LE A
OFFEZ. BBPERINTVEZEY 2 —1Dra— LR
M2 RE L £ 9,

__dict__ EROBEBEEZ Y R — 3§ 27D DHATZEBBIND 5T | FHZIAAARE
WY,

__closure__ None ¥7z13BIDME 4 D HHZE (5IBUNDLEE) el | #isal LEH
THEEZFELTWE L (cell) 26352 TN ¥
3, cell_contents BEIZOWVWTOEHRITTZSIEL TL
72&E W,

__annotations__ | T X—XDFERBA-HETT, HEZEOXF—FINTA— | FZAATEE
24T, B DEOFERD D 25513, 'return' BEDF—
e %35,

__kwdefaults__ | ¥F—Y—RFRHEARIX—-XDT 7 5L Mz ZUEHEHETT, HZIAAARE

FEZAAARE) L IRV ENTWEEEDIFE AL, RASNLEOEF =y 7 LET,

A 727 P3Ek, EEOBEZRELLZDIIS LD TE XS, ZOMEEX. Bl XBIRIT X
RTF =BG LI WGEREIH R E T, BB get % set 11, @HEOD Ny PRdz2HVE 3, ;]
FEORETIH. I EROEABTOHABEEZYR—FLTULWBDTERLTTEL, HHMAHBEHBD

BRERDE
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B RTR—FIBFETT,

A F TV 27 MIEMY cell_contents BHFioTWVWE T, ZAUILLDEEFRETZ2DIIMAT, &
NOEEBFZDICHHEZ LT,

BBUERICHE T 2 2 0MOBHREEBDOa - A7V 27 b oFonE s, HRBONEAE (internal
type) BT 2FHZ SR L T2 E WV, cell BIIZIE types EV a— 067 VLA TEET,

AVRARVAAYI YR A VARVAXY v RATIz2 7 NI VIR, VIR VAR VA LEEONEN

HLUAREA 7Y 27 b (BH T —PERBER) 22T F 7,

AN LEHORKEN: __self 37 IF9RAA VARV RAA TV 22 T, __func__ IZEEA T
P27 bTY; __doc__ BAY Y RDORFaXrF—yar7s (__func__.__doc__ FIL) T
3 __name__ 1&X Y v NOAH] (__func__.__name__ &FIU) TF; __module__ I&X Y v FIER

ENZEY 2 — VDGR, TY 2 —VEBRWIEGEX None 122D £3,

XYy Ry FEh, RECHZ2BEE 7Y 27 FOEBEOMBUENEI. (HOREFZTEEEAD) 77+
ATEEY,

75 2DENE BEICE>TRZEDZIADA YRR Y AENLT) BB T2 &, ZOREEN2—
PEBROBEBA T2 7V EREF I FARXY y RAT V27 2 THIUE, 2—FEBAY v FA TV
T IDBEREINDZ DD FT,

TIAMBA VARV RAERBHL TP ERBEBA 727 P ERIR T2 Z2IC&K>TAH Y RE Y
AXY 9 RFA TV 27 bEREIN-L &, __self_ BHEZFDA VARV RAT, ZTOXYy RET

Y MIFMETWVS (bound) EWVWWET, HILWXY v RO __func__ B L OBEA 7
7 MTT,

T IARA VAR VAMS T FAXY y RATV 27 bR T A LICEoTA VARV ARXY v
RATO 27 v ERIN- &, __self_ BMIEZZ7AZ0d DT, __func__ BHIEZ 72X
Vv FORBIZH2E8A T =27 VT,

AVARYARXY w RATI 27 MU ENZE, BIEICH 295 (__func__) BRI ENE
T, ZDLE, VIRA VARV R (__self__) H5IEYV R FokBICHAI N E T, HlRIE. ¢ 2H
IO DEBEZEVI A, x B2 CDA VARV AL T B, x.£(1) OFFOHLIZ C.f(x, 1) DM
UHLERIT T,

PIARXY 9 RATI 27 b MBEA VARV ARXY vy RATV 27 bBEHINIZE.  self  ITH
BXNTWVWE 7 75AL VAR VA FEBRIIZSAZFDHDHEDT, x.£(1) R C.£(1) OEFH L
1. RECH A E £ £ LT £(C,1) OFEURH L 2 Z%@T3,

BB BEBA T2 I ROA VARV ARAY v RA TV 27 PADERUE, 4 VYRRV A5 EED
WO HENZ7-CTOIET, A ko Tid, BEEZe—INVERIRALTEE, Zor-AL
ZRENOHT X5 1CT 2008 RMzEEICKRD £3, £/, EiloZfuza —yEREBICH L
TOATONET; ZOMOMIH LAREA 7V 27 b (BXUMUHLAEETRWETOL TV =7

30
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b)) i BT IIRO ST T, Z2hns, 7724 VARV ADBHICHE > TVWd I—HER
BIRE, A Y v FICEMEINE ¥ A; ZHSh 5D, BN ZRADBEETH 255 21T T3,

T L —H B (generator function) yield X (yield X OHiZSIR) 25 BB LIEXY v R
PIRL—FEY LN ET, 20 K5 REEAICH I L 2IEE . BBROREEFEITT S
DIMFZBATL—RA TPz b ERLET: £ 7L —&D iterator._ _next__ () XYV v Rz
CHF &, yield XMoo THEPRMEIN S FTHEBEZEITLE T, D return XEFEITT 20
FURICIZE L7z & Z1d. StopIteration IStV EHE N, 4 7L —XDRTARZEDRBETEREL T
WET,

J)L—F VB8# (coroutine function) async def ZEH L TERSINZBERXY v F2 JIL—FUE
8 (coroutine function) LWENE T, MR ENRE, 2D & 5 RBEBUL coroutine 7 7Y =7 b %
BUET, aL—F UBEIE async with X async for X2 TR await NERDOZ L HIKkE
T, AN—FoFTIxI bk EBBLTIEIW,

JEEHAS T R L — R B (asynchronous generator function) async def %ffio TERI N, yield X%
AL TWBEER XY v ¥ % asynchronous generator function ¥ MO E T, ZD K 5 2B, M
Oz & RIS 7L =2 ATV 2 7 P RIBRLET, DA TV Y M async for SLTH
BOKREZETT2DIMRET,

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

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

#EAIAHBREL (built-in function) MAAABIEA 7Y =7 ME CBEAD T v —TF, #HAALEED
Bl len() % math.sin() (math IFEDOHAABLEY 2 —) TT, OB C B TR
EEINTVWET, stAH LEHORKREN:  doc BHEBOFFaXrr—aryXFHTT, K
FaXVT—arPBRVEEE None 124D FF; __name__ IZBIBOHHEITT; __self__ & None

__module__ &, B ERINT

SRS RTWET (MAABA Yy FOMBBI LT E0);
WEEY 22— LDOHRITTT, Y 2 — LA RWIEEX None 1272 D F3,

HHAAHA KXY w B (built-in method) R AABLBEEEHOTETREM LD DT, Tb5DHEIC
3 C BECEE N2 M orDF 7Y =7 bR IEBRIZZART I8 e L THRoTWwE 3, fARAAX
Vv FOFNE, alist VA A7 227 b Lt 2D alist.append() TT, ZDHZAIIX Fik
HLEHADOEMN __self__ 13 alist TRENZ ATV MDD FET,

25X Classes are callable. These objects normally act as factories for new instances of themselves,
but variations are possible for class types that override __new__ (). The arguments of the call are

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

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

method in their class.

EPa—J)l Y 22— Python 22— FOEBNRMEREA T, import X H % WIiE importlib.
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import_module() i AIAAD __import__() D X5 KREAKEZMUIH T Z e TREEBIXN S import
system WX o THEMENE T, TV 2a—F 7V =7 MI, #FEAF 727 b (ZHE Y 2—-LHNT
EFRINZBEHMD __globals__ BN SHBRINIFHHTY) THEINLANEMEZR->TVET, &
oS, ZOMEOMRICHRENE T, HIZIE n.x dn.__dict__["x"] LFHTT, £ a—L
A7 ME. BV 2—-L0oPticfibhda—FA T 27 P EFATVERA (I LDV
b S DERNDLSTT),

EBHEORAZITS b, EY 2 - LVOAMEBB#EEONETELZEHLES, HlZIE nx =113 m
__dict__["x"] =1 &¢FULTI,

ERFAD (BEAATEER) BY: __name__ 13V 2 — NV OARTT; __doc__ FHMD FFa x>
T—=2arvNFHTT, FFaXyr—2aryPRVEEE None 122D £3; __annotations__ (47
PaF) FEY 2 LOREEETLTVREZINE L BHT /7—>3Y BA-HETT; £
Ja—ABT7rApbu— RINGEE, __file._ IR —FINEEI2—LT 74 ILDNRHTT,
A YRTYRIHCY V78N T0E CEVa— LD XS BRFFEOEEDEY 2 — NV TIE, __file _
BHEIFELREVDLD LNERA, HESA 77 ULS8NICe — REINLIREY 2 —LDFE, ZOE

BWiE EES A TS5V 774 LDRRZITHED £ T,
FiAH UEHORRBEM:  dict_ 1ZEY 2 —LVOZRIZBT, #EL TV 27 T,

CPython implementation detail: CPython 7€ 2 — LEZEZHIFRT 2 HEICL D, BY 2 —LEF
ENEEEBRERF > T LT ZOMERZEY 2 - R a— el n:d, oh
ZHET 212, HEZAY—F 230, HHEZEERES>TVAIHEY 2 -V 2RFFL TS0,

ARBLISRB HRAX L7 7 AZEE, 77 RAER (VFAERE 2H) TERSNET, 77 R3#

EATY 27 P TRESNTLAMERZ R > TVET, 77 2AREOSRIEG, ZOHEIIHT 5 K&K
(lookup) WCBIER XN E 3, HlZIE. C.x & C.__dict__["x"] BRI FF (L. BESEO
BEREZEZONDEOPDT7 v 7 RHDET), BUENZOERTHOP LR VWE E, ZORKS F R
THIRIHRIONET, BES 72D Z0HRIE, C3 XV v FERIEF (MRO=method resolution
order) ZFH L TWT, BHEOMABEIHLBEOMEIZ ORI Z X4 T7EY N MAMENDH > T
BELCHEEL %Y, C3 MRO IZ2oWTO X DEFMRERIE. 23 VY —RHET S FFaxX b
https://www.python.org/download/releases/2.3/mro/ iIZ&H D £3,

IR (CLLET) BESRBIIAXAY y RA TV 27 b RRES L TR XTI, 20X TP =7 b
3 __self _ BUMN CTHEIIIBA VARV ARAY vy RATV 27 MZEBEINE T, HIUXAY v B A
T MRRZS T BRI, BNUXY Y RAT Y27 Ty TEINA TV 27 MICEIENE
Fo TRV TE (descriptor) DERE FHizBHT 2. FRHNOBEBTY 5 A0 60D U EM & EIE
12 __dict_ WIRESINTWAHDOBRRZBZLRHIDB0H1D ET,

25 REMERAT B L, 207 5 AOMEBLIDEH SN, HES T 2OHELEH L EH A,
Y IRF TV 2y N EMOHT (LRESH) b, 7524 VYRRV ARERLET (FRLESH),

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

7 5 AT OLHIERBMA - 1258 ETT; _ _bases WBREIEIIAMLSREZATILVLT, HEZSZADY R

) ——
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MZERNBIEFTHATHWET; __doc__ 7 F7ADKF 2 XY M XFFIT, REFEDYEEIX None TT;
__annotations__ (A 7> aF ) B FRDREEETLTVE e ZINELL BERT /T7—23> B
)\’)7":3¥%VC\‘TO

P FRA 2R R (class instance) A class instance is created by calling a class object (see above). A
class instance has a namespace implemented as a dictionary which is the first place in which attribute
references are searched. When an attribute is not found there, and the instance’s class has an attribute
by that name, the search continues with the class attributes. If a class attribute is found that is
a user-defined function object, it is transformed into an instance method object whose __self __
attribute is the instance. Static method and class method objects are also transformed; see above
under ”Classes”. See section 7 X7 1) F & (descriptor) M2 for another way in which attributes of
a class retrieved via its instances may differ from the objects actually stored in the class’s __dict__.
If no class attribute is found, and the object’s class has a __getattr__ () method, that is called to

satisfy the lookup.

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

dictionary directly.

TIAAL VAR Y RE, BAIREDLEIDXY v FEE - TWABIES, BERS —7 v 2 H250E
<y THROEIICRES Z e B TEE T, FHAV YRR 2SBLTLIEEN,

kB ME: __dict__ WEMHOFHETT; _class__ A VARV ADI FATT,

/O FTZTOF (Z7ANTTSTI CDRIR) file object WEBADPNT=T7 7 ANVERLET, 7744 TV =
I YEERIDODMAR a— Ay bHBHD ET: open() MHAIAABEL, os.popen() . os.fdopen()
YTy ATV 2 bO makefile() XV v R (B2 WIIEREY 2 — Lk SR XN 2 o B X
Vv R),

* 7Y 27 b sys.stdin . sys.stdout BX U sys.stderr &, 4 VX TV XDEEXT), EHEHT), B
FUEHELS —HNA M) — 2B T 27 7 ANT TV = 7 MTHIEHELENE T, ThDHIETRTTF X
FE— R THA A, io.TextIOBase IR 7 A Lo TEREINIA VX — 7 = — RV E T,

REBE! (internal type) 4 ¥ X 7V ZDBPREBINICH > TV B WL 22 DBNE, 2—FIAFIhTVET, Zhbd
DEFRIIFRDA VX TV RZDAN=Y a Y TREHEINLAREMENDH D 35, 2 2 TEEARDTRMED
DI TEBEE T,

dA—RATSIzIV b a—FAT7I =27 NI NA ROAVNTILENT (byte-compiled) FEATRIRE/ Python
a—FR, Al N bO—F 2RELET, a—FA 727 beBA 7Y =27 boiEwid, BEECE
7Y =27 PHBEBO 0 —NVER (BIBEERL TWEEY 2 —1D 71— L) (26 U TR
SRERFS>TVBIDIIHM L, I—FA 7Pz MFary7F AP RVWEWVWS 2 TF; £/, B#
ATI 27 bTIRET 74N MIBEZEETEE TN, a—FA4AT7 P27 PTIEITEERA (TR
FHRINZEERBT 2720), A 7Yz eEY, a—FF 7Y 27 NIEERARET, 28
A[RERA 7Y = 7 b ADOSRE (EH, BHECEDLLT) EAEE A
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FeAH LEHORRIEY: co_name 1ZBA%H. co_argcount 1IMIES I E (MEHEMG L 77 + v b
EEFO518 2 BT) DI, co_posonlyargcount \FIBEEATIE (77 v MEZFO5 B x &
Tr) DL, co_nlocals IFBEEMES (BIBEEDZ) v — DNV EBDE. co_varnames IH—HILE
BHERN L 72X T (BIBG»H15% %), co_cellvars X4 R M XM TSEBBIhTWEr—
HNVEBDLHIERM L T=X L, co_freevars ZEHHZEBOLRTEBINLT7=Z 7. co_code 13N
A ha—FRHZRELTWBXFEH, co_consts 13NA4 Fa— FTHEDLATWBY FSLENL T
X 7L, co_names FNA b a— FTHEDLNTWBIHATDA 272X TV, co_filename (& /N4 b a—
RDa v AW Thiiz7 7 4 V4., co_firstlineno ZBIEDEHIDITESE. co_lnotab I N4
Fa—FA 7ty b OITEEAOMIGMN T2 32— R L7378 FEIcOWTIEA Y& —=FV 40
V—=Ra—FEZRBLTLZEWV), co_stacksize ZHAMTHERR Xy 734 X, co_flags I A
VRTY XKL TR T 7 7% a— FIL U 7B,

UTD7 778y bW co_flags TERINTWVET: 0x04 ¥y M, BED *arguments X%
o THREOBONMNET e ZHTEZ 25 THNET; 0x08 By M, BRI xxkeywords
XEMoTHF—V— NEHEZHTERHEBICUTOHNET; 0x20 'y M, BB =X 1L —&T
HEGHEITITHNE T,

TFREERE (future feature) EF (from __future__ import division) H ¥£7z. co_flags ¥ v b
ZMTHILT, a—NF 727 FHPREDKRBEZAMIL Tay "I LENTWE I Z/RL E
9 0x2000 ¥y ME, BIBOSRERESBEZ BN L Ta v RA L XA TWAEAIILTHNE T, LIAT
D= 2 »® Python T, 0x10 B X TF 0x1000 £y FHfEONTWE Lz,

co_flags OZ DDy MIFERICHNEINCHIA T 2 DIc PRI TWE T,

A—FFA T2 PPEBERFEL TWA5E. co_consts DRUIDERIFBEHMO FFaXr7—
ParNFEINCEDET, RFaXryi—aryWEFPRERINTVWRWEEIZIE None 1272 D
£3,

TL—L (frame) T b 7L —2047Y =2 MIFATT7 L — 4 (execution frame) ZH L £, F

T7Vv—LB3 L —ANy 7472 (TilZM) MICHBIL, Bk b L —XBBucEEN
9,

AN LHEHORHREN: £ _back IZFEFMOAXy 7 7L —4 (MK LAOTH) T, ZOADBRAX Y
77— LD NS None TF; f_code lZZFD 7L —ATHEFTEATWEZAa—RF TP R T
9 £_locals X R — W NEBOBERIZHEONLHETT; £_globals ¥ 7 a0 — ULERIHEDILE T,
f_builtins IFMARAAD (Python EH D) Luficfibi 3 £_lasti I FHERGDHI—F (a2—
FATY 227 bDAA P a—FXFINANDA Ty 7 R) TY,

f_code "D 7 7+t Al object.__getattr__ IZ obj & "f_code" ZE L TITVWE TV, BEEAN
Y ZREELET,

Rl EEAAFREREM: £ _trace 1X None THRWHEAZ. 2 — FOETHITKEL A X b THE
UHENZ2BETT (AN ADPHAHLED), BEIE. Y —XOHLWITZ ARy MBEFTESh
FIH, f_trace_lines % False WKRET B I L TANY FORITEHEILTEE T,
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521X f_trace_opcodes % True KREL T, i 2I—FZ DAY bPOEREFAILTWS H
bLhFtEA ., ZHE FPL—2BRIC K > TEHI N4 b L —RXhTw 3 BEciRh 72
B, REERAVR—TYZRDIRZBENTORNE IS LABWI EITHERL TL W,

f_lineno 37 L — aHIZBII 2 BIEDITHESTY - + L —RBIEL (trace function) I T Z OfEICE
TRBETO ., EELATEY y Y TLET (RIEOFETIL—LICVWDHEEDA), TAYHT
. f fileno ZEHZIAL Z T, ¥y 7w (Set Next Statement @i ) ZEEKTEF T,

TL—bFT7T 27 MEIXAY Yy F—D%R—-FLET:

frame.clear ()
TDOXY Y FE7L =L TW3 0 — I AEBAOBRE 2 THRLES, £/, 7L —A
MYz AL —RZELTOWEEEER, Y23 L —RICHRTUEI T E T, ZhUTk->TT
V=LA TY 2 VEBARERSESRIEING XXk T (FIZIE, FlistefeL. %T
572D L —2ANY 7 2 HRET 255).

7L — ADBRERITHODEE RuntimeError BEH XN E T,
N— 3> 3.4 TEN.

L=\ (traceback) ZTS I L —ZARNw 24TV 27 P RFINDRZ Y 7 FL—2%
RIELET, PL—ZANv 47T =7 MABISNDIEE - & ZITHEEMICER SN D, types.
TracebackType Z MO U CHRIVICBIER SN2 D LE T,

BEERANICAER S N dz b L — ANy 7 Tld, Bl Y R I OBBEDFITRAR v 7R o TOLE, o
LAJUVBIZ, PU—ANY 737227 MDPBED bL—2ANy ZORNIHAINE T, fIHANY RS
WASE. RZy 7 bL—=2% 705 AMITHHATEZ X5 ET, (ry X 23K, ) L —
ANy 713, sys.exc_info() DIRT X SNV DO=FHDEFEL, HEL MDD __traceback__ &
HrLciEonhxd,

Ta7 5 DMETIIEANY RIRRVEE AKXy 7 PL=R1F (D ELE AN T) FEEZF -2 b
V—RIZEEHINET; 4 VX TV XPFENICEITEIN TV S5, sys.last_traceback & L
T/R2ZLdHTEET,

BIRENCERR E 7z b L — 2Ny 7 TlE, tb_next BUDLV V7 XINAR Y 7 P L —ARREBKT
AHEOHEIF. FL—2Ny ZOEREIEEINET,

FiAH LEHOEREN: tb_frame BHEDOL NLICBIF2FEIT 7L — 2% L %9 tb_lineno IF
BINDFEAELATESTT; tb_lasti BEELRMHI—FTT, L=y Z7HNDITHESPRIRIC
FITEI N TR try XNTHIADFRAEL. 2OMIGT 2 ezcept HiX finally HiDIRWIHEI
F. 7V =047V MNOITESLIZERZ»D LILER A

tb_frame ND 7 7t A1 object.__getattr__ IZ obj & "tb_frame" ®E L TTVWE T, R
ARV N ZEHLUET,

HEAATRERFIRIEME: tb_next ZAX Y 7 L —ZADXRD L~V (FINDRELZT7 L —L20D)

3.2. FREROKE 35



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

M) 2. B2 WVIERD LN ELE None TF,

N=Pay 37 TEE: FL—ANy 7 F TV =7 M Python 2 — R SHHRINICA Y A& v 21k
TEZL21CkD, PHFEDA YRRV AD tb_next BIEIFEH TE2 L5 F L

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

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

AHLUEHORHKEM: start X TRTT; stop & ERTT; step ERAT v 7DMETTS; zhzh
BIEE NG None 722 TWVWETS, ZHHDEHEIMERORELFTET,

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

slice.indices(self, length)
TDOXY v FIZE—DBEGE length ZELD . RS54 RAFX TP =7 v length BEEDOS — 4 v R
WHEHSI N 2ICRBT D, A7 A RACHTAHEmREZHELET, 20XV v Fid 3 20K
MORBEATVERLET; ThZEN start BLUY stop DA VT v 7 R¥, step THROBRATA
ADERLERETS, 427y 7 RMENZ 0, BEMOETHIUE, BHEORI AL ZAEZEDLRW
R hplTHbhET,

XY v R (static method) ATV b #HIRAY v FIE ETHIHLL LS RBERA TV =7 25
AV RATI 27 "AOZEWEHIET 27200 EERMEL 3, #IX Y v FEF 7Y =7 Mo
fMorOFTI s b, BEFI—FERBAY Yy AT 27 V207 v —T7F, §IXY v %
TIARY FRAAL VARV ADLIET 2, EBIGRENZ ATV 27 VI Ty FENA TV
MZRD, AL LEEHEOMNGITIZRD R A BIUX Y v FF TV 27 MIBHEFECH LAIRER A
72Ty FLETH, HA T 27 FEHEBBFOET A TEEEA, #4722 b
IFHHARAAT Y A N T 7 X staticmethod() THEMINET,

VZAAXYYRATO IO I7I7AXYV 9 RATI 27 M XY v ATV =7 MITIT, Blot
TI2I RELT v R=THD, ZOATI 2T "I FTARY FARA VARV A 5D T
EPRELET, ZOXSRLTHIELALZ IAXY vy A7V =7 bOEIfEIZOVWTIE, LD 7 22—
PEFRA Y v F (user-defined method)” THHEINTWE T, FI7AXY v P4 7Y =7 MIMAA
ADAYANT Y X classmethod() THEKEINET,

3.3 HHAYVY R4

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

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

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

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

HARAABIZ T I 2L = 275 RZRET R 23, HHlir Ihs4 7Y 27 M o TEKRDYH 2HiMIC
KER L YD LONPEETT, HlZIE 2> —r RAMALDEZOIBEEHA LTS LAEEAD, R
FARADEBHAPEBERERIBZVILS LNEEA, (WIC DRFa XU A TP/ METAICH S NodeList A
VR—=T 2= ADZDO—HITT, )

3.3.1 EXNBHREZIAX

object.__new__(cls[, ])
75 cls DFL WA VAR Y ZARNELTDITIHENE T, __new _ O IFFHIXY v FT(ZDXY v
RIFFIHR NN TV 2 DT, FRINCEHIIR Y v R EETE2HEEH D FHA). 4 VARV RAERERK
THEIERSINTVWE I A2HE —5IBICE DT, RODIEIA 7= rDaryA 7720
(77 ADMUOHLY) KEESNET, __new () ORDERZFHLVATIS 27 bOA4 Y RAX VR (BHEIZ
cls DA Y ARV R) TRFUUIRD £¥ A,

W72 I TIE, 7 T RO A VAR AT 5 & 2121 super O .__new__(cls[, ...1) &
YRGB ERELTCRA—2%I 2D __new__ () XY v REMUH L., FilicEREINlzl v AX Y RIZ
WEREEEMZTHLHRLET,

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

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

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

__new _ () OEREMIZ, ZEHEARERE (int, str, tuple R E) DY TV FRXTA VAR Y AERE H AR
RAXTBILREDHDET, T/l VIREREIARZRA X T B0, HARLDRXER T 5 AT XKL
F—nN—F 4 FEINET,

object.__init__(self[, ])
A VAR YAD (__new _ ()W &KoT) ERSINB. ZADPUOH LITIGRENZFNIHFOIHINE T,
SI8E 7 2 20ar 277 ZRCELEDBDTY, BIKZ FREZDIREY 72D BT __init__ ()
XYy REROBE, IEZFRAD __dinit__ () XYy RIFEKEZ ZZX0D __init__ () XV v FEHRN
WL T, A YRRV RADEIEY 5 A @y Nc it d Z L RAEL 2T AU D £¥ A,
ZIX. super().__init__([args...]) ,

_new__ (O ¥ __dnit__ O WREHELTA IO VKT 2 (__new _ O DMEK L. __init__ () 2%

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

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

1 ot ] 10 50 by el te behavior £} . llahl
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ITIRHIC TypeError 8XHEINTLEVWE T,

object.__del__(self)

AVRARYADMBEEING L TRXIFUHERET, ZHAET7 74 F 54 ¥R EYTED D FEAD)
FRAMNIZREBMIINZTT, HEZIZAD __del_ () XV vy FEFH-TWAEAR. IREZ 72D
_del__ O XYy RiMATHN, HEZSAD __del__ O XY v FEBRWCFCHLT, 4 A&
ADHED T ARG TH A LHERICHIFR LR D 28 A,

_del__ O XYy RPWELEISIELTVEA YRRV ANDH LWBIREED, WEELESEZ I 21F
(HERXNZVHDOD) AIRETT, ZHEFA TV 27 b EE I ET, BELLA TV 27 M2 FHE
WEEINZERNC __del__ () PMUHINZ Y D 2IIEERTFETT,; HIED CPython DFEETIIHRY]
O—E LI ENEE A

AVRTYRPKT LI EIC, BELTWAF IV 227 D _del () AV v FRFFUH SN BHRAEZ
HHFEHA,

AR: del x WEHE x.__del__ () ZMUHELERA — HiEEZ x DSBAHITU b2 1 DS L, BEIX
X DBBIT VIR0 FTELRLEDARTCHEINE T,

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

references the locals of all frames caught in the traceback.
B

gc ETa— LD RFaXh,

BE: XYy P __del__ O BALKEBRKNTHIHEN D720, ETHICHEAE L LHSNIER SN,
KHDIZ sys.stderr IWEHHRREINT T, KT

o del O F. FEDODI—FAETIATVE X, FEDAL Yy FRLMNUHEE T,
__del__ ()T, vy %Mo, 70y 7330 Y —2MUEHLED T 208D 355,
_del__ () DEFFICEDHBIENT-a—RickD, 20V Y —2ABBREHEINATHT, Ty
Py 2R E20d LAEEA.

o _del__ 3 AYERTVEDY vy PRYVHIZFITTERT, Eo T, (HOET2—1%
B) TIRRATZREND B 70— IOVERIE T TICHIFRE ATV 5 22, None IZRRE S
TW3hy LNEEA, Python 13, B—D7 VX —R a7 THEILETD 2 — Lt 7Y <
7 ME, D7 e — A EBHIRINZFNCES 2 — L bHIBREIN S Z e 2RIEL E3; 2
D &S0 = VEEADMD S DBRBFIE LR VEE, __del__ (O XYV v FHAMRINT
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FERT, A Y R— P EINEED 2 —ADBELFHAGETH 2 Z e ZHRIET 2 DIEILO0 D L
NEH A,

object.__repr__(self)
repr () MAAABEBIZ Lo THEFHEN, A7V =27 b 2RT TRHKD (official) ] XFHNEEHL ET,
AR 6. ZhE (BEYIRRES G Z 6 0U) ACEOA 7Y =7 F2HERT201ER 5. B3R
Python RO X 5RDBDTHBERETT, TERWVWIRDH, <...some useful description...> JFHDX
FHIDRENBZNETT, EVEIEIXFINA T 27 bTRINERDETA, FTAD __repr _ (O %
EFLTOVT __str__ O WFERLTVWARINUE, 207 F7ADAL Y AZ Y AD TIERHKD (informal) ] X
FHIRBMNER I NIz 212D __repr__ O PEDLDIE T,

ZOBEIEZT ANy ZOBRICESFHWSLNZDT, 72 EADBEREEA, DVEVWTHRWVWE S RFKLITT S
e WEETT,

object.__str__(self)
A7V =22 bD BERAKD (informal)) 2 WIEFERITHE L7 XX FHIRBZEHET 572912, str(object)
E R AIAABBIEL format (), print () IZ K> THHENE T, R DHEIX string A 72 = 27 M TRIFIUIRD
FH Ao

__str__ (O DPAIMK Python RIEZRT ZeBHARINBVEWVWI [T, TDAXY v KX object.
__repr__ () LIZEZDFET: X0, FLEEEARALER T2 N TEET,

FHAAARL object ICX > TEREIN/ZT 7 4V MFEEIX, object.__repr _ () ZFFFHLET,

object.__bytes__(self)

bytes IZ Ko THUHEN, ATV 22 PO FPFFIRBZFELE T, 20T bytes A7V =7 b
ZIRFTRETT,

object.__format__(self, format_ spec)
format() MARAABEE. 2512 74—y FEAXFII TFIL OFFli. str.format() XYV v
FIZXo THUHEN, 7927 bD 7 71 —~<v MEENz (formatted)” XFHIRBEED £ 5,
format_spec 518X, BB T x—~< v MbA T a YO EELXLFYI TS, format_spec 51 DR
B, __format__ () ZHEIEFTZINCIDETH, FLAL DY I RAFHAAALD WINPT + —< v
MEEZELIZD, AL LSRR 7 +—<y M T Y a URECE BV E T,

BHED 7 —< v MEX DG, formatspec ZBR L TL 72 & W,
ROMEEIXFHN AT 27 b TRIFNERD FHA,

N—=Yay 34 TEHE: BTROWXFINEINTHEE object HHEHD  format XY v FliZ
TypeError ZiXHHi L %9,

N—=Y 3y 3.7 TEHE: object.__format__(x, '') I& format(str(x), '') TEAi< str(x) &Zffi
&:tc D i l./f:o
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object.__1t__{(self, other)
object.__le__(self, other)

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

object.__ge__(self, other)

IBiFVwbw 3 7 HLRILER (rich comparison)” XY v RT3, HAETFS YRLEXY v FHDONIHIE
DTo#EHTY: x<y & x.__1t__(y) ZMUFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
x.__eq__(y) ZMEFHLET; x!'=y 1Z x.__ne__(y) ZMFHLET; x>y F x.__gt__(y) ZMHUHL
F; o=y ik x.__ge__(y) ZMUHLET,

TRREB A Y v FREZONLIFIEMORTIIMNT A LZEL L TVWRVWE 2L, Y7L by
NotImplemented ZiR§ 0 d LI EHA, 1Bl LT, EFICHEITONI- L 2IZiE False » True %
BLET, LAL. ThoDoX Yy FREEOHEZEST I N TESLDT, HKEE TS 7 — M EDa >y 7
FAL (2 21F if XOZEMHEIT) TEbNEE. Python 132 DEIZH LT bool () ZM:-UH L THE
RoOEMBZHW L £7,

is 2HFHINS object D __eq () XY v FOTF 7 /L MEETIE, HBLTHERZGEIC. X
Da—FDESIZ NotImplemented %iR L £3: True if x is y else NotImplemented , __ne__ ()

XYy N __eq _ O WWHEEEEL, NotImplemented THWH SRR NIRXH LT, fho LL#iH
HFRT 7 40 FOFEEICIIEROBERIEID D F8 A, BRI (x<y or x==y) & x<=y &% D EHA,
—ODILE KRB HEED S HBHEE T2 HEIAK T %121X functools.total_ordering() ZZBIRL T2
ISAAN

HARXRLDHEEZIR—FLTWVWT, HEDOFXF—WHES W TEDZ Ny amgE A7 =27 +21E
ZYEOREERFERIZOVWT, __hash_ () DFFa XY FAIREINATVWEIDOTERELTL W,

CREDRA Yy FIE (FESAHEE K b LEns, BT £— 3258165 & 57%)
FIEANVEZ TNV a VIFEELERA, LA, __1t__0O ¥ __gt _OWBHEVWORS. __le _ 0
¥ __ge _OFHEVORS, BEXUY __eq_ Ot __ne_ O RZNOHEOKRETT, HERETIELR S
BICH OHEE T ORI OPHHE T O EHZN £ 72 BN 72 7 208586, AREE T O RKE X7z X

Vv ROBEHEENET, 25 TROVEEEDHEHETOX Y v RBEEINE T, KBV 727 7 2MIER

SNEEA

object.__hash__(self)

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

into a tuple and hashing the tuple. Example:

def __hash__(self):

return hash((self.name, self.nick, self.color))
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AMR: hashOQ A7V =7 MHED __hash__ (O XY v RHPIRTE%R Py_ssize_t O A Y1 b ik
HET, X 64-bit TENLFERTWSE 8 N4 T, 32-bit TEALFERTWVWSE 4 X FTT,
F 727 VD __hash__ () DBEKDB bit A4 XD R THAIENPKETH 551, BTETOY
R=FFTEELFD bit [BEF v 7 LTIV, 57 5fHE LA python -¢ "import sys;
print(sys.hash_info.width)" ZE{T3% 2L T,

TIAD __eq () XYy FZERLTWARWIRS, __hash__ () XYy FAERLTIIRD EEA; 77
AN __eq () BERELTWVTS __hash__ () ZEBLTVRVERL, ZOA Y AR Y RiI Ny ¥ 27]HE
AL avDBREBLLUTUHEIAERA, VIADI2a—RINRI T2 b EEFRLTED., __eq _ 0O
XYy FRFEEL TSRS, _hash. () ZERLTWERDERA, ZHE. Ny P afAffEal ryay
DFIEIZBVTHF—DNAY Y af DA I 2a—RXRTAVTHZ I EHERKINTVWENLTT (X727 D
Ny Y 2 EPET D 2. #olny 237! hash bucket IZA>TLEVET ),

I—HF—FERITRET 74NV IT __eq _ ()2 __hash_._ () XV v FEF->TVWET, 20 %, ([H—
THRWV) IRTOA TV =27 NI LU TEALZD, x.__hash__ () & x == y 2¥ x is y & hash(x) ==
hash(y) QWG ZEKT 2 X5 RBEYIREZEL £9,

_eq O EA=—N=F 4 FLTWT __hash__() ZEFRLTVRNVT T AT, __hash__ () 1ZIEEH
IZ None ICRRAESNET, 77 AD __hash__ () XY v N3 None DHE, £DI FADA Y ARV AD
Ny Y afl@EEFBFL LS 3 2 il TypeError A3£H| 241, isinstance(obj, collections.abc.
Hashable) TF xz v 7§ 2Ny ¥ afPERDDE LTIEL CBMENE T,

_eq O BFI—N=—FA RLIEIIADBIZADED __hash__ () O EEERFLIZVER S, IR
IZ __hash__ = <ParentClass>.__hash__ ZET DI LT, ZN% A VX7 XIEBERBRFNIERD
FE Ao

_eq O BAFA—N=FAL RLTVWRWVI FIZANRNy ¥ a¥ K- bZMHELEZVWGAE 77 RERIC
__hash__ = None 2&®HTLFEW, 77 AHGTHH/RINIZ TypeError ik § % __hash__ () BER
35 ¥, isinstance(obj, collections.abc.Hashable) MEUMH L TiR-> T oy ¥ aAJREL #BIE N5
TLzx 9,

FER: T AN MTE XFEHE AL MO __hash__ O I TFRIRARER Z Y X LHT " YL R Eh
E3, Ny Y2 fEHIZHEMO Python 70t AN TITERTH D Kild £ 305, Python Z#E DR UESNT %6
2, FRITERSARD ET,

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

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

Ny T2 HOEBEIF, REDA T L= a VIEHFIZHEELES, Python X ZDIEFMIFZHRALL TV EH
A (Z L THEH 32-bit & 64-bit O THELZD F5),
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PYTHONHASHSEED » SR L TL 72 & W,

N—=Tay 33 TEHE: "Ny a7 VELMUMNT 74V b TEMZD L=,

object.__bool__(self)

BHET R N HAAABEE bool() #EET A-DICMUIHINE T, False F7/213 True ZIRX 21
NERDEBA, TOXY Y FRERINTVRNVWE E __len (O BPEEINTOVNIIHEN, Z
DIERDNIE 0 THIIE L ARINET, Z7ADN __len__ (O b __bool__ () BEFRL TORWIFIUL,
ZFDYFTADA Y AR Y RAFTRTHEARINET,

33.2 EMETYIVERZHREIA1XT S

LFOXY v FEERLT, 7 7R VARV ANORMET 71X (J@HEOHEM, JEMEMEADA, x.name
DHIRR) OEEKEHARTA XTI ENTEET,

object.__getattr__(self, name)

T7 AN FDEWET 7 A AttributeError TREMLE F (name 34 Y AR Y ADEM F 7213 self
DI AV —DBEHETRWEDIZ __getattribute__ () DS AttributeError %% L7220 name 7
087 4 D __get__ () A AttributeError ZiEM L L X)) KEFHEIhET, ZOX Yy FiX FtEX
Nn7) BHEMELZR T 5. AttributeError AL ZEH LRI D £8 A,

B, BEOBETEESRO»IE __getattr _ O FMEHINERTA, (T, __getattr _ ()
¥ __setattr _ () DPEKMWICERFICINATVEHATT, ) 2hiE. oD, Z5LAk0VE
__getattr__ () BA YRRV ZADMDBEHEMEICT 7 AT 2 ERRLRZ72DTT, /. Phitd
A YRR Y ZZERBATH L TR, HEZ A Y AX  AOBMHERECHALLZWI LT (Kb iftot 7y =
7 MZHATAZ2T), BHEMEZE2CHELTVWAA DB TER T, EBICENY 7 X252l
TBHEE. LUFD __getattribute__ () XY v FESBHLTLEE W,

object.__getattribute__ (self, name)

DIADA VAR YAIHT BIENET 7 R RET L -012, WEFCFIHEAET, 7 F7AN
__getattr__ () BERLTWVWBIEA, __getattr _ () &, __getattribute__ () THIRIIZIEIH T
7. AttributeError A ZEH LAWVEE D ENEVTA, 2OXY v Fid FHEIIL) BHEBEZIRT 2.,
AttributeError fISAZ RN LE T, TDXY v FHRBRINCIERRPEIHENTLES DZFI <o,
KEDBRICIXFIC, BDEREHEETAD7 7 AT, HlZIF object.__getattribute__(self, name)

DESWHEIERS FADAY v FEFEILEMAZH o THEHE R THEZRD $EA,

ER: SEESIRHAAABEED SEEERICE N I NEHRX Y v FOMEBTIE, 20X Y v F{EEX
NBZZeBHHFT, FHHEAYV Y FIEE 2B T30,

object.__getattr__ IC obj ¥ name ZEL THITT S, BEEANNY M ZEHLET,
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object.__setattr__(self, name, value)
BHEDRADGEA LN IO HEINE T, ZAUTEEORADBIE (T2b5. 4 Y ARV AFHEAD
EDORA) OO DU EINE T, name FBEH T, value 132 DFMEICRATZHETT,

__setattr__ () OHTA Y RAX Y AFBENORADKER S, BEES FADINEFRILARIDRY v K
MEOH X RIFAER D £8 A, BRI, object.__setattr__(self, name, value) & L %73,

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

object.__delattr__(self, name)
__setattr__ O WM TVETH, RATERLMEDHIFREZITVWE T, ZOXY vy REFEET IO, +7
Yz M 57T del obj.name HEMEKDH 2 HEFITLRIFIUIRD £EA,

object.__delattr__ I obj ¥ name ZE L THITT S &, BEEANNY M ZEHLE T,

object.__dir__(self)
F 7027 MZ dir(Q) AU IR ZIXNUOHEIRET, = Y APRINZRTNUIRD £ A
dirOQ FREINZT =T Y RE VX MIEWL, V—MLET,

ED2-IIDRRET I ERENAEZIAXTS

FRRARTD __getattr__ ¥ __dir__ b, EY 2 —NVEEANDT7 7R EHIARXSAXTE2DIMHRIET, £
Ta— L NLD __getattr__ BBUIEMRATH 2 1 51822 FWD . 5HE L{E%E S ) AttributeError
PEMLET, BESE S 2a— AT T Mo, BEOMK, DFD object.__getattridbute__ () THAT
B0 TG ER. AttributeError AT AN, EY 2 — D __dict__ »5 __getattr__ HPWEX
nNxd, A o75813. ZOEMATHOE A, MRMEINET,

_dir__ BEIFIEEZUIIRS T, TP 2 — VDT I ARRERGHIER T XTI DY — 7 v R &R T HUE
Y ERA. FETIAHESE. ZOBBIZEY 2 —ILOEED dir() R FEXL 7,

X DML VHETDEY 2 =L OEIE (BHESL T 0T 4 OREREY) DHARXTA ZADIDIT, EY 2a—NVFT
P x7 bD __class__ JBMEIC types.ModuleType OV 77 I ANRETEE T, HIZIEKRDLI WD ET:

import sys

from types import ModuleType

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

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

super () . __setattr__(attr, value)

sys.modules[_ _name__]._ _class__ = VerboseModule
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AR: TP a2—-010D __getattr__ BZEFLZD __class__ ERELZDLTDH., #EPHIDIEBHET 7€
2 DEXHPEDONBZRRZFITY —- TV 2—LD globals NDEET 7L 2AE (B 2—LHNDa—KhbHEE
Ta—®D globals DEHLLTH) WEBEZTEE A

N—=Tar 3.5 TEH: TV a2—LDEMY __class__ DPDEXAAAREICZ D F LT,
N—=Ta Yy 3.7 TEM: __getattr__ TV a— @My __dir__ Y a2—-EMN,
BE:

PEP 562 - €EXa—J)l® _ getattr__ ¥ _ dir__ EYa2—1®D __getattr__ BB XU __dir__ BBOD
AR,

TAXYU1) T2 (descriptor) DELE

DTDOXYy Rl ZOXYy RERDIZ IR (WbWwb TR TR (descriptor) 7 7 R) DA VAR VR
D, F—F— (owner) 7 7 RAIFET 2L ZWXDABHEINE T (FRZ Y FRIE. A —F—D 7 7 AFFEDR,
ZOHDVWITNDD Y 7 AFHEZZRTNIRD FEA), UTOHITIE. 7 EE L&, %t —F—2 72D
__dict__ O 7w %7 4 (porperty) DF—ThH 3 X5 REHEEZIRLET,

object.__get__{(self, instance, owner=None)
A —F =2 7R (I FRBWET 7 LRADFE) . VT ITADA VARV R (L VARV RENET 72 ADY
&) DREMEBUSFRICOCH X NE T, instance ZBUTREBMEZ 7 7 X F5002, A 7> a3 > D owner 5l
BIZA—F—2FRXTF, owner ZMUTEHET 7€ RXF 2L %X None TT,

ZDOXY v RiE, B EHEEZIR T2, AttributeError At 2EH L E3,

PEP 252 1% __get__ (O 3122 005 OM S LAJREA 7V 27 P TH I LERLTVET,
Python DfAAAHLD T A7V F I OHEEZ K= LTOVWETH, —F =7 1 BHOY —1oHIC
WD R ELT2bD5HD FF, Python @ __getattribute () FHEIIMNED X S 1 icBEb
53, WMAOFBEFEICELET,

object.__set__(self, instance, value)

F—F =T FADA ARV R instance LDBMEEFTZME value ITERET AETFERHINE T,

__set__ () HBWVIE __delete. () BT 2L, TRZVISRIZ F—RFRAI7 VTR XEDbYF
T, X TROVTEZOREUHL 2SR L TLIEEN,

object.__delete__(self, instance)

F—F—25ADA VARV R instance FOBHREIRT BBICCHINE T,

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

creation:

class A:
pass
descr = custom_descriptor()

A.attr = descr

descr.__set_name__(A, 'attr')

Al VS ZAF T DR 2SR L TS0,

N—3 g v 3.6 TEM.

__objclass__ JBMIX inspect EY a2 — LI Ko THRIREN, DX TV =7 bPERSINZT T AERET S
DIELNET (ZOBEEZHEYNCHEL TEBL . BINR Y 7 A0 BEHEEZFTRICHN 2Bk £3),
UHINZMICE 5Tk, COBUETIHEEINZZ IR (B LAEFZDY TV TR) DA YRR AN 1 HFEHDA
BB LTS LAREREIATVS Ze2mEEd (FlziE, CPython WHMXATWiRW C TEITEh
XYy RICZORMEFRELET),

TRV T2DOFUHL

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

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

BYT 72 ADT 7 2V DEEE, AT =7 FOFEELLEERD M LD MEEZFRELDHIBRLED T2
EWVIHHDTT, HlZIE, a.x KX2BEMHOMKRTIE, £3 a.__dict__['x'] . KIZ type(a).__dict__['x"']
. ZLT type(a) DEJES FATRAE YT FATRVWHDIZHK . LWV oBEITHEEIEZ D £73,

Lo L. BMEBENROMEDL, TAZYTERAYy FOWTNUHhEEREL TWEA 7Y =7 b THIUX Python 1F7
AN FOEEREA—N=F 4 FLT, RbDIKTAZ Y TERXYy REMUHLET, SLROEHOFD Y 2T
FRZVTRAY w FPMEHINZDE, EOTFRAZYTERXY v RRERINTVT, YO XS RKMEHEH
T2 ITHRAF L E T,

TAZUVTEZROHLOER[ L K2 DI, BEANOHEM (binding) . $48D5 a.x TT, 5B EDLI T
A7V T RIEEINDI DT a IWKFLET:

EEFUHL (Direct Call) HRDHHEMT, 220D o IMEDONLWIFIH LIREZ, a— FPTEET R Y X
XYy FOMUHL: x.__get__(@) T2 WV5 DT,

AR AR (Instance Binding) 79227 bA VARV AANFET 22, a.x EFFUHL type(a).
__dict__['x'].__get__(a, type(a)) WKEHINET,
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9 5 AFKE (Class Binding) 7 7 AAWET 22, A.x EMECHL A.__dict__['x'].__get__(None, A) IZ
EHEINFET,

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

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

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

dictionary. In contrast, non-data descriptors can be overridden by instances.

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

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

property () BIBUIT —X T AV FRE LTHEINTVET, MoT, A YAX Y RIZH 2 T a7 1+ OEIE
EA—N=F A RTHIEHNTEEH A,

slots

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

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

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

as well.

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

of __dict__ and __ weakref _ for each instance.

__slots__ ZzFAT3EDER

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

instances will always be accessible.

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

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

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

sequence of strings in the __ slots  declaration.

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

otherwise, the class attribute would overwrite the descriptor assignment.

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

slots).

H275AT, REZSATITRERINTVWS A0y F2ERLEEE. REZSADR0y FTEH
ENTVDA VARV RAERZ (TR T REHIKD 7 AP HEHZETIGLIRWIRD ) 772 A TR %
DET, ZHUCED. 77 LOBEIFECKR>TLEVE T, fFRIZ. ZOREERT 3720115
POF v ZPEBMENZD LAERA,

22 TR slots &, int % bytes X tuple D L5 "AIZERED” flAAAEIPBIREL 27 T AT
FEEL 8 A,

Any non-string iterable may be assigned to ___slots .

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

inspect.getdoc() and displayed in the output of help().
__class__ assignment works only if both classes have the same ___ slots .

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

TypeError.

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

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

3.3.
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333 VSREFEHREIALZTH

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

) ——

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

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

) -

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

classmethod object.__init_subclass__(cls)
ZDRXYy R, TODERINZT 7 AR XN BT EOHEINE T, cs EFHLWVWE T 52
TT. Bl TOXY Y FBA VYRARXVYARY » R L TERIND . BRI 7 ARV v RICEHX
NE7,
LW 725200723 —v—F3I8E. BHDY I 2D __init_subclass__ I XN F T,

__init_subclass__ ZFHLTWBdMD I IR 0 EHEED-DIZ, UTDa— RO XS5 CHER
F—U—F5rBE L6, MO5IEITREY 7 RICF|EETRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ O 7 7 4L M EEIMHITOVERAD, [M5005/8 e & dIIFIHEX
BEE. =7 -%E ML ET,

FR: XX 72D Yk metaclass 135D ORBMEIC X > TIHE XN, __init_subclass__ FIEICHE
XNBZLEBHD A, EBEOAXS S 2 (BRNEL Y FTE% <) & typecls) ¥ LT7 2 £ 2T
xFET,

N— ar 3.6 TEM.

AR SR

T 74N PTIE. 77 R type) o THEINE T, 77 ARBIIH LVWARIEBTETEIN. 75 240
type(name, bases, namespace) DFfERIZE —HIMIHREEIHE T,

I IRAER T ORI ARXRAL R TEE T, FDOROHITIXT T AEFHEITT netaclass F—7— Rl EET
P EDEIREIBERBRITICECHED 7 7 A2 HA L £F, KOHIT MyClass & MySubclass IFiligF L b
Meta DA Y ARV AT
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class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

77 REBRDOHPTIEINMOF -7 — F5IEE. BIBTE2ITRNTOX X7 7 2BECHEINE T,
7 5 REBNPFTEINBBIC, LUTORT v ITH4ET 5

o MRO x> k) ORRA THONS;

o WYX RT I AMREZIND;

o 77 ADHFZEHHHERS N L,

75 ADKEDFEITENS;

o« VIRATY U MHMELND,

MRO I kU Dfi##R

75 AERICHN D HIED type DA VARV ATIFRWVEE, ZDA VARV AD __mro_entries__ XYV v
PR INT T, R o725E6. FOHEKEZOHDEERIIHEOX L2 LT, __mro_entries__ X
Yy RARUCHEINTT, 2OXYy X, ZOREODLDICHEDNL 7 FADX TN ERIBIFIUILD T8
Ao TDRTNVIBETHZZdHY, ZDX5BLETIRZOREKIIMEINET,

BE.:

PEP 560 - typing € 2=l P2V v 7RI T 2 FFEATICLEZ P R—-1

BYRART S ZADRE
7S AERIIH LU CTEY A X7 5 20%, UTO XS CRESINE T
o HEBIRINIZA R F 252 5N TWRWERIE. type) fEbNE T

o BRIGZA X2 5 AHERBNTVT, 208 type) DA Y ZZX Y2 TRABW BE, Z2hEAXY 52
L LUCTEEEVWET;

o« RN XZ2Z 522 LT type() DA Y AR Y ADEZ olzh, BREFNERERINATVWESEEIE. &D
IRAEL 7z (RBGRTRD TO) XX 7 7 ZAM3MEbNE T,
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BROBRENL X 27 7 21F, (b LHIUL) IRNIIEEEIN XX 72, EEEINZITXRTOR=—RF TR
DRARZFADPLBEINE T, RDBIMENZAR I T RE, TNODRRX T T RMEMDIRTOY TXA T TH DB
E92bDTT, XX 7 FAMEMD S £ DHEMERH S RITIUX. 7 7 AERIT TypeError TERHRL %7,

75 ZDREZER D #EE

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

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

X &Y 5 AT __prepare__ JEBWMLWIGE. 7 7 ADAFEMIIED HFEMNEvy ¥y e LTHiikEh
ij“o

BE.:

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

77 AEXBDORT

27 AR (REHITIE) exec(body, globals(), namespace) & LTHRITEINXT, @HOMPIHL &
exec() DHEELEWIE, 7 7 RAERPEBNETITONLGE. LI HANVRA—TITLoTY 7 AKNK (EE
DXV FEEE) PEEDRa—FLAMUDZ a—Th o 4R BHTE2 WS HTT,

LU, 277 REBRDPEBNHBTITONIRTE X, 77 ANHTERINIZAY v RIZZ T AR a— T TEHRS
NZETE R IETEERHA, VIRAEBIIA VAR VAR RDTTARAY v ROBRPIDINT X — X5
5772 RT B, ROEHTHAT 2., BEANCEI R a— Y50 TWs _ class. B2 T77EALR
AR D £8 A

IS2FT U FDOER

I IARBRDEITICE 2 TY 7 ADHEIZEM Pt X725, metaclass(name, bases, namespace,
xxkwds) ZMUOH T I TI/IAA TV 27 PPERENET (ZZTEIAZEBMNDF—Y - NI
__prepare__ IZEINZHDEFELTT),

DY IALTTY 7 M, super() DEFIFIERICE > TSREINZDDTT, __class__ 1F. 7 7 AKMKH
DAY v W __class__ F72i& super DVWITHADESHLTWAIEEIC, 2281 12X o> TIERE T 25
D= % —ZHTT, T XYy FRESNTEIDO5IBICEDNTHIEO I LEITS 72D &
NB25RAENEA AR ADHBIN SN D)7, super ) DEFFIFADBL Fo ANV 2 a— A IHESWTER
ENTVWE 2 Z Az M 2 2 & ZAMREIC L £375

CPython implementation detail: CPython 3.6 DUE T, __class__ ik, 7 7 AKHIZERMICH B
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__classcell__ TV MU= L TRXRIZ FJRIZESINFE T, __class__ LIABPFELTWEREGEEE. 2075
AMIEL LK P Z N 572912, type.__new__ OMUOH LICEET 2 FC LIt E T, KR ZHEE.
Python 3.8 Tid RuntimeError 27D %7,

FTIHNEMDRXRT TR type PHRMINCIE type. __new__ RMUHIT XX 72 EFHoTWBE EIX, 7T R

A7V 27 PR LUBIZRO AR X MEOFIEEE S K T

o RWIT. type.__new__ » __set_name__ () WEBREINTWVE 7 7 ADHFMEMIDHELETDTAI VT
XEINEL FT;

o RIZ, FNHLTD __set_name__ XY v FH, ZDRAYV vy RBERINTVWDE I IR, BIXUZFIIWE
TEFRAZVFRIZED Y THENTOALHTES L LTI E T,

o WRRIZ, FILWITRADXY v FIRPEFTT S LIBT3 9 AT __init_subclass__ () 7v 7
MIECH N E T,

IAFTY 27 FIMEREI DRI 77 RAERIEGENTVWE 7 FATaL—& (b LHAUIR) IT7 FAA
T2 PBEEIN, TaAL—XPRTA TV PRI TEREINSZZ 722 LTa—HILDARTEBICH
mahEd,

LW 72 type.__new__ THEM Iz Zid. ARIZEMGIEE LTEZoNA 7Y 27 ME3H LWVIER
ffEo~vy U IcEEHIN, TOA TV 27 MIWEZINE T, HILIEHLZbORERGEAHLERHO X
TSy &N, Z7I9RAF 7V D __dict__ BHICRD £7,

BE:

PEP 3135 - New super HEERD __class__ 70—V ¥ SRICOWTEHRL TVWET

AR S ZADA®E

XRZ 5 ZFRY L WVBENAAMEZE > C0ET, TRETHINTELTA T 7R FIBEL o 73k,
AVER=T2—ADF v 7, BEIFTVr—> a3y, BE o7 4K, x>, 7V—2vV—2, ZLTH
Fyy—2uy 7/ Hrtwo2b00H D £,

334 AVRAAVADNREIIAREG T IS RAF VY

TDOXY vy FIdfHAAABEE isinstance() ¥ issubclass() ODF 7 4L FOEIER EEXT3DIFHL
£73,

FFIZ, abc.ABCMeta X X 7 J A%, HREE S 7 X (ABCs) &7 RIBEE Y 7 R (virtual base classes)” & LT,
fio ABC 258, EED Y 7 A% (HAAAHZET) BIEMT 272012, ZThAsDA Yy FEFEEL T
S

class.__instancecheck__(self, instance)

instance 25 (E#E, FIIBHEINC) class DA VARV AL EZ HNB5EIC true ZIRLE T, ERIN
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TWilX, isinstance(instance, class) OFEED-DICHIHEINE T,

class.__subclasscheck__(self, subclass)
subclass B3 (E#E, FFXMEINC) class DV TV T AL EZEZBLNLHEIC true ZIRLET, ERINT
WiiE, issubclass(subclass, class) OFEBEDDICIEIHINFE T,

BB, INHEDXY Y RiZ, Z7ADR (XZ7FR) LTRBEINET, EEOIZFRAICITFTAXY v e LT
ERTHILIITEFRA. I A VRZXVAZNEARE I FRATH 2 ZDHEITDAH, 4 VAR Y RN
HENZRHAY v FOMRL —BLTVWET,

BE:

PEP 3119 - HREEVSADEA MRHEKEI 7 R (abc TV 2 — L% SR) 2 FiBICEBMT 2 Xk
BWTOH D S, _ dinstancecheck () ¥ __subclasscheck () %@L T, isinstance() &
issubclass () WCHBEOENEEZ €3 7:57)0)&1%@53@7535 DX,

335 Py IB%EIZIaL—+T3B

When using type annotations, it is often useful to parameterize a generic type using Python’s square-brackets
notation. For example, the annotation 1ist[int] might be used to signify a 1ist in which all the elements

are of type int.

BE:

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

Generic Alias Types Documentation for objects representing parameterized generic classes

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

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

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

When defined on a class, __class_getitem__() is automatically a class method. As such, there is no

) ——

need for it to be decorated with @classmethod when it is defined.
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The purpose of ___class__getitem__

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

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

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

__class_getitem__Q().

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

purposes other than type hinting is discouraged.

__ class_getitem__ versus ___getitem__

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

if it is properly defined.

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

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

from inspect import isclass

def subscribe(obj, x):

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

class_of_obj = type(obj)

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

return class_of_obj.__getitem__(obj, x)

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

return obj.__class_getitem__(x)

# Else, raise an exception
else:
raise TypeError(

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

__class_getitem__ () being called:

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

>>> type(list)

<class 'type'>

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

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

>>> list[int]

list[int]

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

>>> type(list[int])

<class 'types.GenericAlias'>

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

different behaviour. An example of this can be found in the enum module:

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

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

BACON = 'bacon'

>>> # Enum classes have a custom metaclass:

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumlMeta defines __getitem__,

>>> # so __class_getitem__ s not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

BE:

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

lining when a subscription results in __class_getitem__() being called instead of __getitem__ ()
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3.3.6 FUHLAIGEA Iz b ZEITZal—+T3B

object.__call__(self[, args...])
A VAR YARH A LT 7 N BIIFOHENE T, 2OXY v FH x(argl, arg2, ...) &
BINTVWEEE, ZIKEPICIE type(x) .__call__(x, argl, ...) KEMXhFET,

33.7 A7 F%ZIZal—F93

The following methods can be defined to implement container objects. Containers usually are sequences
(such as lists or tuples) or mappings (like dictionaries), but can represent other containers as well.
The first set of methods is used either to emulate a sequence or to emulate a mapping; the difference is that
for a sequence, the allowable keys should be the integers k for which 0 <= k < N where N is the length of
the sequence, or slice objects, which define a range of items. It is also recommended that mappings pro-
vide the methods keys (), values(), items(), get (), clear(), setdefault(), pop(), popitem(), copy(),
and update () behaving similar to those for Python’s standard dictionary objects. The collections.abc
module provides a MutableMapping abstract base class to help create those methods from a base set of
__getitem__ (), __setitem _ (), __delitem__ (), and keys (). Mutable sequences should provide methods
append (), count (), index(), extend(), insert (), pop(), remove (), reverse() and sort(), like Python
standard 1ist objects. Finally, sequence types should implement addition (meaning concatenation) and mul-

tiplication (meaning repetition) by defining the methods __add__ (), __radd__ (), __dadd__ (), __mul__ (),

) —— ) ——

__rmul__() and __4mul__ () described below; they should not define other numerical operators. It is rec-
ommended that both mappings and sequences implement the __contains__ () method to allow efficient
use of the in operator; for mappings, in should search the mapping’s keys; for sequences, it should search
through the values. It is further recommended that both mappings and sequences implement the __<ter__ ()
method to allow efficient iteration through the container; for mappings, __iter__ () should iterate through

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

object.__len__(self)
MO U THAAAREE len() 2HELET, A7V 27 OEX%E 0 M LB TREIRIFUERD F
Bho Flw __bool__ O XYy FZERLTEHT. __len () XYY FRB0RETXSLATI=Y
ME, THE Y THF AT ARINE T,

CPython implementation detail: CPython T, #7227 FORXIEHAKTD sys.maxsize
TH2IeMPERINET, RID sys.maxsize ZBZ 25 E. (len() DK I R) WL DD DIERER
OverflowError #ZEH T2 TL & 5, BEfBfEEL L TOHET OverflowError ZEH LAAWE 51T 31
Z. 7P 22 Fid meth: bool AV v FEEZELTOWRITIRD THA,

object.__length_hint__(self)
FECAH LU C operator.length_hint() ZEEKLFT, A7V =7 FOHESINLIES (EEO DI R
Dol o/D T 2hd LOEEA) ZIRIRTNUIRD THA, B 0 U oK TRIFIR
DEHA, IRDEIX NotImplemented ¥ 2 25EDH D EI. ZDHAIX __length_hint__ XY v K
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DigipolHa ML efbhET, TOXY vy FEHMICHRELTH D, EMEEIBETIEIDD A,

N— a ¥ 3.4 TEM.

AER: R4V 7E DTD 3 XYy FIZk o THHERIZITOLE 3, RO K 5 RFFOH LI

al[1:2] = b

KD ESITHIRXH

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

UTHRETT, BELRWVWRAT A ZDHEZEIZ None THDH LN F T,

object.__getitem__ (self, key)

Called to implement evaluation of self [key]. For sequence types, the accepted keys should be integers
and slice objects. Note that the special interpretation of negative indexes (if the class wishes to emulate
a sequence type) is up to the __getitem__ () method. If key is of an inappropriate type, TypeError
may be raised; if of a value outside the set of indexes for the sequence (after any special interpretation
of negative values), IndexError should be raised. For mapping types, if key is missing (not in the

container), KeyError should be raised.

AR: for =TT =TV RADKEEEZIELSBMETE 2 X513 572012, RNIERA 727 225t
LT IndexError 23X EN2bDHIFFFLTWVWET,

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

instead of __getitem__(). See __ class_getitem___ wersus ___getitem___ for more details.

object.__setitem__(self, key, value)

self [key] I T 2MRAZFTEET 2D OEEINET, __getitem () LRUCEEFHEIDTIZE
DET, TOXYy FEEETEZZDIE, H2F—ICNT2EOLEEZY R—F LTS, Filchdx—%
BITE2 L5~y 7OGEL, HLEFLBEEIMALZ IV TELZ YT Y ADHEL I TS, FIER
key ixf LT, __getitem _ () XY v FERRDBISOEHZITHRITINILD 2 A,

object.__delitem__ (self, key)

self [key]l DHIBRZRET 27-DIMOIHEINE T, __getitem _ () EUEEFEIDTIED £,
TDORYy FEEETZZDER. ¥F—DHIRZYR-FLTWwWa~vy 7OHEL, BELHIRTE2Y—7
YRADGEEF T, PIER key WX LTI, __getitem _ () XY v RrEFEOHINDEHEITORITA
372D ¥ A
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object._ missing__(self, key)
self[key]l] DELEIZBVWTHENZF —DFMELEL o LEHEIC, dict DT 77 2DdIZ
dict.__getitem _ () WX X> THUIHINET,

object.__iter__(self)
ZDAY vy FiE, ary7FMLTA T L= ZPERINFCHOHENET, 2OXY v Fid, arv7
FHORTDOA TV =27 PS> TRIBIETE 2 X572, FikehA 7L =247 =7 PRSI Z2FHUL
BDFEVA, v YT, aY7FRNOF—IZE > TRIELHE LR TR D £8 A,

ATVL—RF T2 b THIDXY v REFEETZNENSDE T, A TL—XDGFE, HOEEZIRX
BRIUERDERA ATV —RF TV 7 MZBET % & DR ERIZ, typeiter %%ﬁ!ﬁb’c 7Z2& W,

object.__reversed__(self)
reversed() HHAABLBEBDHEAWMA T 1L —> a v EERET DI, ((FETUR) MUHLEST, av
TIHNOREREZWINCA T L=+ T3, FILLWATL—KZRIRNETT,

__reversed__ () XY v RREFRINTVRWVEA, reversed() HAABEEIZ sequence 71 + a1
(__len__O & __getitem__()) o/ FEIIT7 =Ny 7 LET, sequence 71 k 2)LZHR— 1
L7727 MlA, reversed() L&D dEERDVWEELIEMTEZILEICDA _ reversed. () Z5E
ETHINETT,

g7 A MEHET (in BEK not in) FEH. a7 FOERIINT L IEMUHD X 5 1cHEExNFT, L
L. aY7FF3 777 FTUTORHRAY v FEERL T, KOMEBHREELIToD. A7 =27 B4 7
FINTIRSKTHIVWEIZTEET,

object.__contains__(self, item)
IFE T R MEEEREET 2 1-DICCHINE T, item B self MIIFET2HEICEEER, 25 ThW
BWRBZRERINERD FEA, vy FTF 7V 27 FOHE, HPF—EOMETIIR, F—1T0T
IR T A N &2EZ IR D £ A

__contains__ () BEELLZVATI 7 MIIHLTE, ANy FTRAMIES, __iter__ () %ffio
ERIEZRAAET. KITEWS —Fr Y 2ARETa ranr __getitem () BfFVWET, EELT7LYAD
COE ZZRLTTEW,

3.3.8 HEREZITIaL—FT3

PTOXYy FEERLT, BERA TS 27 2232 — b5 TEET, REOHEOKERITIIY
A= FENTVRVE S REEISNST 2 XY v B (FEBOBEICHN T 2y FRAEEZY) &, RERD X
FILTEB2RITINEZRD £ A

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

object.__floordiv__(self, other)

object.__mod__(self, other)

object.__divmod__(self, other)

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

object.

_xor__(self, other)

object.__or__(self, other)

INBHDRXY y REMATZHBEMEETF (+, -, %, 0, /, //, %, divmod (), pow (), **, <<, >> & =, |) &
KELFET, BlIZE 2 __add_ O AV Y RDBHBEI FTADA VARV RATHIEE, N x + y 2
T5L x.__add__(y) PMEENFE T, __divmod__ () XY v P& __floordiv__() & __mod__() %{#
A320FEMTRINIRD FRA, __truediv__ () EBELTERD EXA, HAAALD pow() B
BOZHD S DT R— IR TORFIUIRSBRVGE, __pow O 3FTY a YOBE=5180% 2T
250 LTERINRIFNIRD £HA,

INHEDAY vy ROWTNLNE I N5 18I T 2 EZ M L TV WIGE. NotImplemented %K
TRETT,

object.__radd__(self, other)

object.__rsub__(self, other)

object.__rmul__(self, other)

object.__rmatmul__(self, other)

object.__rtruediv__(self, other)

object.__rfloordiv__(self, other)

object.__rmod__(self, other)

object.__rdivmod__(self, other)

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

object.__rrshift__(self, other)

object.__rand__(self, other)

object.__rxor__(self, other)

object.

__ror__(self, other)

INBEDRXY v REMATIHEMEE (+, -, *, @, /, //, %, divmod (), pow(), **, << >> & =, |)
D, WHAEFHIRMN L (AWEBZOI) bOREELET, 000K LR OHEEF NI
THHEAEZYR-PLTELTY | FHATPRELRZHOBECOAPIHINET, ! HIZE y»

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

WS EIKT S, AOPEHATFONERTRY vy FALBZEI L WHEIIE, XY v FIZ None ZREL TIIWFEEA—Z5F 2L
LA WRZESOZIRIC #HIFS LS IERNORRELELE T

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

L | which is why the reflected method i lled
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_rsub__ (D XYY RDHBETFTADA VARV RATHAEGE, RNx - y 2ZFHMliT 5L x.__sub__(y) 2
NotImplemented %R F & 2L y.__rsub__(x) DI NE T,

o2 L. ZHHEBEF pow() 23 __rpow__ () ZFERZ 23R VO THEREL TSV (AEfloMRAIDIER
WCHERIC T2 2 05T ),

AR AMOHEE T ORI EAOWEETOROY 77 IR THY, ZOVTI7FTATHEAY v RiZ
KT BRERAY v BRI ZFEEPERIN TV EGEICE. AOBTHE FOIERS X Y v RHBIHEIN S
AZ. ZDOXYy RRMEINE T, ZORBFEVICED, V77 IADBOEBE A —N—-F L FFT BT L
MHEREICR D £3,

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

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)
object.__imod__(self, other)
object.__ipow__(self, other[, modulo] )
object.__ilshift__(self, other)
object.__irshift__(self, other)
object.__iand__(self, other)
object.__ixor__(self, other)

object.__ior__(self, other)

INSHDRXY y FERMEUH LU TRBEMRA (4=, —=, *=, 0=, /=, //=, %=, ¥¥=, <<=, >>= &= "= |=) &
FELET, 60XV y RIZHEZA Y FL—ZT (self 2EET3) 175 X5ikAH. ZOMR (20
WEIEZH D EBAD self THHONERA) ZIREILUINEIRD FVA. FFEDRX Y v FBRERIN TR
WG, FORBEMEEILEEDA Yy FIZ7+—ANw ZXNET, MAIE 2D _dadd () XV v
FEEDZIADA VAR ATHEHE, x += y & x = x.__iadd__(y) LTS, 25 THWVE
B x + y OFFfi e FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKITIZ. BRENR
AFFHLRZVWZ 7 —1cb 2 d LA E¥A (fag-augmented-assignment-tuple-error ZZf L T L 72
W) AL ZOEFNIFERET - X ETLDEFHO—HTT,

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

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

33. BHAV YA 59



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

object.__abs__(self)

object.__invert__(self)

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

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAIAABIELD complex(), int (), float () DFEEISIFIHINE T, BMYIREOMEE IR X721 F UL
DEHA.

object.__index__ (self)
LN LT operator.index() #EEL 3, Python 2EA 7Y = 7 N REECE 7Y = 7 MiERL
BT 2REDND 225G (T ZERTA Y7, AAAD bin() | hex() . oct () BEEY) IXHIC
MUHINET, ZOXY Y RBHZ L ZORMEA TV = 7 bPBEBITHZ Z e RBINE T, Bk
RERTUIRD F8 A

L __int__(), __float__(), __complex__ () DEFRINTVWRWVWEE, HAAABEED int(),
float(), complex() & __indez__ () IZ7 4= Nv 7 LET,

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FMHAAABEED round() ¥ math £ 22— LEIHD trunc(), floor(), ceil() DEIEMSMIH X
¥ 9, ndigits 3 __round__() WKEINRWVEDIZ. TNOHDETD XY v i Integral (72 TWiE
int) WYIDEEDLNIAT I 27 POERIRTRNETT,

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

defined.

3.3.9 with XAV FF R MIR—T v

AT FRAIT = v (contert manager) Eid. with XOFETRII T VXA LAY T XA M2 ERT 24T
PV PCTF, AVFTFAIYR=V ¥, a—=F70y 7 2ETT 0L ERAD OB XUCHODNLE%
PnET, aY7FFR P2 —Y v 3@, with X (with X OEZZH) X DEHINE T, ZhdDX
Yy RREHTSHET e TREIT2 I b TEE T,

AVTFAITHF I vy DRFEWRMFNGF L LT, AR — UVEROEREB X UEH, VY —RDuyv 7
rrvvuav ., I77A40NDF—F e ru—IXkERBTFLNE T,

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

object.__enter__(self)
AVFTFRAIIYA—TI XY DDA OTEFTINZUIETT, with XiE, XD as HiTHEINEEZRT
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DXy REMUHELET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFFAMYA—Y Y OHAOTETENZNHTS, T RX—=KIF, aVTIFRAMPKT LERRE -
BN ONWTHAL TWE T, a Y7 F X Pt 2k 3T LB EE. 2 TO5 28I None 23
HEENET,

B L. PSR S, OoX Yy RHBISNZIIGIL 72WEE (Tbb, SRS N2 D2l E 70
BE). TDOXY v P True ZIRSBEBDHD 9, £5TRINE, ZOXY v FOK TR, st
WEDIEHET LTk £7,

__ezit__ () AV v FIIRTIWo Nz HEEETRETEDD A, ZHud, MO LROEETE
o TLTEE W,

BE:

PEP 343 - "with" XF— ;X2 Python ® with XD, BE. BIUFrEEHzhTnE T,
3.3.10 8% XY v F&EER
HARLT 5 ATIE, FFRA Y v FOBEROMUHLIE, 7927 DA VARV AFEETERL, ATV 22

FOBRITERINTVAR L ZIZOALELLKEET 2 Z e DMFEXNE T, ZOEED=D, ITDa— FidfilszE
EHL I

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

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

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

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

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

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

True

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

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

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

33. BHAV YA 61



https://www.python.org/dev/peps/pep-0343

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

7 IADEFEEXY v FEZDIIICLTEITLELS 35 Z 2iE, 'metaclass confusion’” ¥ MEINZ L H
D, FiEX YV v FEBRTA L ZWEA VARV ABANA RRAT B TN XS

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

True

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

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

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

>>> class C(object, metaclass=Meta):
def __len__(self):
return 10
def __getattribute__(*args):
print("Class getattribute invoked")
return object.__getattribute__(*args)
>>> ¢ = CQ)
>>> c.__len__() # Ezplicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__(c) # Ezplicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10

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

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

3.4 J)I—F>

3.4.1 FHFIREX 72 £ U b (Awaitable Object)

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

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

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

object.__await__(self)
iterator IR ERIFNZRD FH A, TDXY v FiF awaitable X 7Y = 7 F 2 RET 2DIfbI 3N
ETT, BHEDDIZ, asyncio.Future IZIEZ DX Y v FHEEIN, avait N HEHEEZROX S
BRoTWVWET,

N— a v 3.5 TEM.
BE:

FFATEEL 79 = 7 MIZOWTE DL I PEP 492 2L T 72X W,

342 JL—FoFT2zV k

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

exceptions.

IN—FVREUTRETFEZXY Yy FEHD, ThHET 2R L —RDRAY vy FrLOHMTT (PR —2-1
TL=ZXYy R ZBRLTIZEN), 7L, Yo Rx L —KREEST, 2 —F VIIREMHEZ EHT Y R —
FLTWEEA,

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

coroutine.send (value)
Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the
iterator returned by __await__ (). If value is not None, this method delegates to the send () method
of the iterator that caused the coroutine to suspend. The result (return value, StopIteration, or

other exception) is the same as when iterating over the __await__ () return value, described above.

coroutine.throw(value)

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

caught in the coroutine, it propagates back to the caller.
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coroutine.close()
AN—FUBHSEHFOBRAMNITIEZ LT LEY, al—F UhB—HEEL TWBEEE, aLr—F % —
FHEILZ B 7L —RIZ close() XV v FpHIUE, TR ZNCMEEZZELE T, 2L T—REFIkL
L /7-#igi75> 5 GeneratorExit AEH I, HEBIar—FUPHTEEOERA I EZITVWET, Kk
W FATHRBEI N TORD o GETS. aL—F VITETHET LEHZMNT 5,

AN—FUATY =7 PHWERSNDL L F X, LEHOFIEZETHIIICHAT SR ET,

3.4.3 JERHAr 7L —% (Asynchronous lterator)

EEEAATL—F O __anext__ XY v FHoI3IEFEMID 3 — FBFERET,
IEFEIAA 7L — &I async for XDOHTHEZE T,

object.__aiter__(self)
ERBAATL—R A 7027 PRI TERD FHA,

object.__anext__(self)
AT L —RORDEERT FHEAIGEA TS T b 2RI RIFNERD XA, KIENHENIET Lz &2
|3 StopAsyncIteration =5 —ZXHTNETT,

JEFRHAIA T I F TP =7 LD

class Reader:

async def readline(self):

def __aiter__(self):

return self

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

return val

N—a v 3.5 THEM.

N— a ¥ 3.7 TZH: Prior to Python 3.7 aiter__ () could return an awaitable that would resolve to

) ——

an asynchronous iterator.

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

else will result in a TypeError error.
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3.4.4 A TF XA Y H—T % (Asynchronous Context Manager)
EFBAIOVTEIMIR—T 9 13, _aenter XY v FE __aexit XV vy FHRETEITE—RKEILTE 3
AYTERAMNIR—T ¥ TT,

FEFAa > T F A b2 =T %13 async with XOPTHEZE T,

object.__aenter__(self)
EIZEZDRX Y v Fid __enter__ O IZBTWETH, FEAIEEA T ok 2RI ZITUE RS2
WE ZARUIDBERD £,

object.__aexit__(self, exc_type, exc_value, traceback)
SHENTIEZ DAY v RiE __ezit__ O WETOWETH, FHAIGEA T2 0 b 2RI RTFUIR LRV
ETARIDRLED £,

FERAI Y TFA IR =T % 7 5 ZADH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—Ta ¥ 3.5 TEM.

bz 3
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FOUR

RITETIL

4.1 7075 LDOEIE

Python 7027 a3a—F7ay ZaoflEnEd, 7av 2 (block) 3. —2DFEh e LTHEITEND
Python 7027 A7 %X FOWIH TS, £V a—, BEBARK ZLTIZ7RAERE 70y 7 THD, MEIC
ANENTlLEA DA< R TRy I TT, AZVT 7740 (A0 X=TY)RFEEATT e LTEZ LN
D, AV XR=TFVRIZavy oL VGeLTERbNET 74 L) ba—RKT7rv /TS, A7V havy
R(AYX=FVRDaAa<vY R4V LT -c A7 aryTiREINTa~Y F) 3a—-K7ay 7 T3, 518 -n
ZEALT, avY R34 Y26 by FLRNAVRZ YT (F7DBEY 2—)b __main__ ) E LTHETESNSE
Ja—NbELI—RFTay T, HAALBEH eval() R exec) WWEINIXFFHEIBba—-FTvy r
T,

a—-Fr7uay 7k, EfT7 VL —24 (execution frame) FTEITENET, ET 7L —201E (T Ay Zifibi
%) BEEERPND SN TVET, o BEOa—F7uy ZOETHET LEERK, Y0X527v27 40
FATEMHT 22 RELTVET,

4.2 &FiJlF £ R (naming and binding)

4.2.1 ZLRIDORE

%Hl (name) 3. A7 =7 bRSRLET, AHZEAT 2123, AETAOFM (name binding) #IFZITWV
£,

LIFofET, iR E 3 BEBOIR5IE (formal parameter) 578, import X. 7 7 ALHBMODER
(ERZTo7my 7T, 77 ARMBKZHREL£T). KATON S & 2ORANRDHMAF. for L—
TDNY X, with X except HiD as DA, "from ... import *” D import i, import ¥ 3
EV 2 VHATERINTWVWDS, 7YX —RaA7hoiEE5bDOLANADETOHRTZHEL X3, ZoBidE
V2= L NLTULMMEREE A,

del CCHE XN B 53, (del OB T, EBIZLAOMA (unbind) TF2%) XOEM L. FEEAD S
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DEAZEINET,

RASR import XidWihd, 77 ZAPEBER, TV 2— AL~V (by Tl a—KR7ay 7)) NTR
ZhEd,

HHEHB TRy JATHEMEIN TSRS, nonlocal R global E LTEFEINTVARWVRD, 2tz
0y Z7du—hNVER (local variable) TT o HBHRMEY 2 — L L LTHEINTWERE, ZOAENES
0 — LZEH (global variable) T3, (EY a2 —la—F7 0y Z7OZHIE. m—hVEKTH, 7u— LA
THbHHET, ) HEZLEDDH5a—-F7ay JATHEDLATHNT, 2078y ZJTERIZENTOWRVWAES, Z
AU EHZEE (free variable) TT,

Tar 7 AT XA MRCARBHET 2720, Z0HATBEON TV 2 RSNOBEE 7w v 7R TERE R
7= R¥& (binding) %> THATOSEBITONE T,

4.2.2 BEIEER

A a—7 (scope) \F. 70y JNOLHEOAGRMZRDE T, 0 —AWNVEBDNHZ 70y JNTERINTVWDSY;
A ZRBORa T3 20Ty 72 EARET, BTy JNTHHIOERZITo 758, 207y 7H
HENCHI DR EITORVIED . ER TRy Z7HOLETOT Ry 72 BL L5 IR a— T PIRINE T,

Hr4HDa— N7y JNTHEDNS &, ZOHHIZRGIEHEI O S X577 Ra—7 (&RNA 32— nearest
enclosing scope) Zfi o THMDERZITVNE T, 25 LARA=THh5R5, H2a—F7ny JNTSHTE
BAa—TERTOHEREGE. 70y 7 DEREE (environment) LI E T,

ZHIDEL B2 6o 728 21X, NameError FINDAEHEINFE T, HEOR a— BB DO s DT, &Hi
PEDONZBFTe — IANEHPELEICHBI N TWARWESA, UnboundLocalError fIAAEH X% 5,
UnboundLocalError & NameError O +72 7 A T3,

HHHRMa—FTay ZHDOY ZHTHRBIRESA TV S, 2070y ZNTHDLR S ZDHENITRT, B
Fo7ay 7O LTHROLNET, 20D, HI4HBZDOTny JNTHREIN IO Z T
S—ZOokMHET, ZOHANIBETS, Python IZIZEEL L, a— K70y 70¥ I TdARTREREN
TEFET, H2a—F7Rrv ZIBI20—AAERIE. 70y 707 %R b2 S 4idERErERT 5 Z
ETPHREINET,

If the global statement occurs within a block, all uses of the names specified in the statement refer to
the bindings of those names in the top-level namespace. Names are resolved in the top-level namespace by
searching the global namespace, i.e. the namespace of the module containing the code block, and the builtins
namespace, the namespace of the module builtins. The global namespace is searched first. If the names
are not found there, the builtins namespace is searched. The global statement must precede all uses of the

listed names.

global &, M7y 7 OFMIREL R LR a—T2Hb %57, 2 HHERMDOKRHNR 2 — 712 global X3
HBHGE. TOHHEERIZ I 0 — VBB AEINET,
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nonlocal XIZ & o T, XL T 2R HRANBEBMRA a— S TCEALENCRBIN-ZEBE SR T2 L5k &
T, b LAHIN E DRNBIB A 2 — AT HFE LR TAIUE. 3 >384 VIR SyntaxError 23 EiF o g9,

HBEY 2—VDLETERIE, ZDEY 2 — VPRI import IN/=RIZEHEINICERXNE ST, A2V D
FEY 22—V (main module) 13HIZ __main__ EMINET,

I IRAER TRy 7L exec() R eval() WIMT 2581, ARIREROXARTHRIANTY, 77 AERII. iz
FHSZr P ERTEZIEDTEIZETABERLTT, ZNSDBRIZ. BRIRDO 72D DBEE DL —MIHENET
D, FEEXA TRV = I VEBD 70— OV RAFTZEMDP SCMBEI N LW FIANBHD £, 7T RAERD
AT 7 7 ROBHEFHFICRD T, 77 ANTERINLAFORI-FE, 7572070y ZITREZN
F XYy FOa— 7y ZIZBIRNRINERT A, - NERLPLY = 1L — AR a—T2RMH L THE
LINTVWEDOT, Ra—7OIRHFESNTT, 2D, RO LS KRa— RIFKKL T

class A:
42

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

a
b

4.2.3 #HAH L FIFR{T S DRIT

CPython implementation detail: = —%!% __builtins__ XN ZNETWEHH FHA; ZTHITEEICE
HOFHMTT, HAAADOHHTZEBMOPDEEZF —N=F 4 F LWL —HIE, builtins €Y 2 —/L% import
LT, ZOBMELEUNCEFE T EZRETTY,

Hda—FrayrORTICHEET 2HAAALRTZERIZ. ERICEa—F7ay 707 a— L Hii2ER
5401 __builtins__ ZMKITZ I TRO2D E9; __builtins__ @EHZELEY 2 — A TRITNERD %
HFA (BREOGEEIEY 2 —VOFEMEDLNET), 77 4L F Tl __main__ €Y 2 —LHIZEWVWTI
__builtins__ IFHAAAEY 2 —)L builtins TT; ZNLADTEDEY 2 — BV TIE, __builtins__

X builtins EY 2 —VEHDHEDIZA VT ATT,

4.2.4 BHIGHEEC DD LD

HHZBDHRIRRIE 2 8 MFTR S ETRICTDRE S, 2F 0, UToa— M 42 2HALET:

i=10

def £():
print (i)

i= 42

£0O

eval() ¥ exec() BAEUZ. HHTOMRIIZ, BUEOREORTEZMEZ 2D TIED D FHA. HAENIMFCH LHAIO
0 — AR 70— OVHHTZER TR T & $5, BHREBIIERNARIZR T3 . 7a— OLHHTZER D & RTR

4.2. %EID1F R (naming and binding) 69
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XNET, *exec) ¥ eval() BEICIEZA TS a v D5IEDRH D, Fu— L o— L LGRIEEZ F—NF
A FTEET, BHIZEER—D ULrEE IR, mhHO4RZER e LTlbhEd,

4.3 s

BisEE, a—F7ay 70@EOHIE 7 a—2HkL T, =7 —2ZOMORBISNLRNEZUETES X 51C
T2DDOFETT, HlIINIT T —BHI N/ T R (raise) TNET; HIAHEZ. =7 —DRAEHLOELD
a—Fyay sk, TI7-pREAELLa- 7y ZJERELEEEZEVCTECHLTWSa—-F 7y 7T A8
(handle) 52 Z R TEET,

Python £ ¥ 2 7Y X%, 7YX 4 LT — (LafRERY) P Ens e st zEH L E S, Python 7m 25
LD 5, raise Lo THRIICHINZ RN T2 b TEES, HISt N> FF (exception handler) &, try

. ezcept XTHRET DI LN TEE T, try XD finally HixfE> 227V —>7v 73 —7F (cleanup code)
ZIETEET, 20a— FEEASHNILE L FEAD, EiTT2a—-F 70y 7 CHNPESTHRERITHHE
TENET,

Python X, =7 - ” 7’0275 LD T (termination)” EFTLEHVWTWET: AT FZE, Tus
T LD RE LR T2 e TE, AY R IO L OV i T 2 e idcE g 325, (M
BOHola— PR ZEN»6FETLEABTOTRVRD) 27 —DFRKZBEE LD FITITKRL 8
RPHEFTZLIETEFHA,

BIADBEMHEINLBVWE E A YR TVRE T TS LADOE[TERTSE LI, MEEX A L — T2 R L
$9, Ebo05ED, fISA SystemExit TRIFIUI, ARy 7D L —ANy 72 LET,

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

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

AR: FIADRX v -k, Python API HRRICIZEENRTVWER A, X v E—YDNAEIX., H2 Python
N=aVeRON—a VORI TEER LICEBEXNZARENDEHZD T, HEANA—Sa DA VR TYVERT
FET 2 &5 a— Rk X v E—DNBIKIFEZIEEIRETEDD TEA,

try AT DWTIE, try X fi, raise UTDOWTIE raise X HidD SR L TLZE W0,
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ii1p=3

4.3. fI5 71






H25 12D module 1IZH % Python A— K0 oMOEI 2 —L% A VR—F $528T, Z22IH2IT—FA
TI7RATESL XD DFT, import XIEA Y R— MEMEZEINTHRD —MRIVRAETT. 2O ME—D);
ETIEH D FHA, importlib.import_module () ®RFHAIAAD __import__ () WV oz ZH->TH, £~
A= MEMEZEDO TN TEET,

import X 2 DO ZHH L TITo TVET; HAKHTDEY 2 — NV ZH L., ZOMBH Rz —h L 23—
TOHFNCHE L £5, import XOMRNIE, FYIR513T __import__ O BFAZEMFUOH T I & LTESR
ENTVWET, __import__ () DR DEIZ import XD HFTHBUHDEITTHEONF §, HATHEUIE D B

ENE import XESBL TL 720,

__import__() ZEEMMUIHT L EY 2 —LDOMRDADTON, ROvo7HE. €Y 2 — VOERIE DT
ONET, By r—YDA Y FR—FX (sys.modules ZZL) HARF v v P 2 DEHREOEIWERAIILZ 2
DD LNFERAD, import XDABHFTHELEZITVE T,

import XFETEIN S L 2, EEOHAAALBEE __import__ () AMINE T, A Y R—- X7 LEM
O Z DD (importlib.import_module() BARD X 572) XA =X L%, __import__() DML %N
ARZALTHEDA Y R=1b - v r T4 ZRAERFEEL TV EA[EEEDSHD D 5

ED2—APPIDTA Y R—bEN3 L ZF, Python ZZDEY 2 —LERKL., Affo7GE, Y2 -4
T2 FRER L, I L 3 , ZOARDEY 2 — DB RAMAD S 1255 72355, ModuleNotFoundError
D ENEF T, Python 1i&, 4 Y HR— MEMOFEITIN/Z & ZICAHFITD HEY 2 — V2K T 2 k4 7RI H
FEINTVET, ChHOEIRIEE. ChMBOHI TSI N ML 7 v 7 2o T, BIELALDIEERELAED T
R

N=Y a3y 33 TEHE: A VR=- 27242 PEP 302 0% 2 7 2 —XDRERFELEATHINE L, D
FRHEEAY 2 A VR — MEMIED D FRA - £ VR — FMEHRAIL sys.meta_path ZiE L TAINATVWET,
MZ T, 3T 4 TOHAZEBNR Y 7 =YDV R— MIFEEIhTHET (PEP 420 25)

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

importlib EY 2 —/lEA Y R— MEME PR O D T2 7-DDMEMLR API Z#E#t L £3, 21X importlib.
import_module() . A ¥ HK— MEWEFITT22DDMARAAD __import__ () L&D b I THEaN
%5 API Z43t L3, K DFMARZ 21T importlib A 7S VD RFa XY P EBLTLZE W,

52 \N\yir—<

Python IZIFEY 2 — A 7P =7 F OREEIE 1 BELP L, Python . C. ZRLADE DD YN TEEXQ
TWBDICHE®RZEL, TRTOEY 2 — LI ZOEICZD 3, Y 2 —LOMBLZENT. LHikE 214t
%7912, Python 121X N o —2 2 W0WH BERLH D £3,

RNROT =R T 7 ANTATLADT 4L Z M), EV2— L@ TALIZMIRCHETI7ANEEZID LN TE
FTH, Ry F—IREI2a—VE T 7 ANVT AT LA HEFNZREIIRVOT, ZOHREEEED 122
o TEWITERA, ZOXEOHWDZDIZ, T4L 7 )T 74005 EAREREMES Zic LT,
T7ANTATLADT 4 L7 PUD KIS, Ny r—=JIFMEEEEZHR L., BEOEY 2 —L23 TR, 7
Ry r—I%80ZdHHET,

TRTORY T —JFEI2a— LTI, TRTCDEIV 2a—ABRw Fr—IIFRORWZ 2 ZNCEDTEL
DOPEETT, dLIMOEVEE T2, v Fr—JIFBR 2R EEDEY 2 -V ThHILEXFET,
2. __path__ BUHEZFOEEDEY 2 — L@y F—Y L ARINET,

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

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

521 BEONYT—2

Python Ti&, BED/N\v7—2 ¥ GEIZEE/NY T —2 O 2 BEOy F—IYPEBRINTVE T, BHEDO Ry
o — 2% Python 3.2 DIFTD HIFET 2R 8y =T, MBINIEE D Sy 7 —21F __init__.py
T7ANEELT AL P LTEEINEST, BEORy 7 —I P4 Y R—-FENE & 2D __init__.py
7 7 AVHBERINICFEITIN, ZNTERLTWEF TV 27 bHoSy & —IHRIZERNICH 2 ARNICHRBI N E
3o __init__.py 77 ANE HMOEY 2 —NIZFEIT S Python a—FEFRULDDEEFLI N TE, £V a—
ADA VKR— b ENIzE ZIZ Python FEY 2 —ViZgEzEBMLAD LET,

FIZIE LLTOESIRT 7 ANV AT AEEIE. 3 209 7%y =% Fi0K LD parent Sy 7 — IR iER
LET:

parent/
__init__.py

one/

(KDR=212%i<)
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HIDR— % 5D E)

__init__.py
two/

__init__.py
three/

__init__.py

parent.one % 4 ¥ K— b3 % L HEEIVIC parent/__init__.py & parent/one/__init__.py DFEITINE
T, ZDIRIT parent.two d L { I parent.three 14 Y K— T2 ¥, ZNEN parent/two/__init__.py
X° parent/three/__init__.py DFEITENE T,

5.2.2 ZEIZERANY T—

BHTZER ARy =Pk AT R— 3y 2HEEDZDIDT, FRAZNDR—Y a2 Y EF TR r—I%F Ry
FVIRBLET, K=Y aYRBI 7 AN AT LDHADEGRICHZ I bDHDFT, K= a vid, zip
T7ANDRRE Yy hT—2 Lo, ZRUND A VA — FRIZ Python BEET E ZHh DB TROM 2 I dH
DET, BATREARY r—JE T 7 AN AT LEDEF T 27 MTHIET 222 dH2L, Z5TRVWIL LD
DET; ZNSIEFFEROEROBRNMAEEY 2 —LTT,

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

ZATZER Sy 7 —DI2iE parent/__init__.py 77 A NVED D ERA, TNE AP, BREZ K- a vy
ZFNFNREET 2EED parent T4 L7 PUDRA VR—- MEROBICRODPZ2 223DV FET, Lzdo>T
parent/one (I¥/FEHIIC parent/two DEEDICH 2 LIFR D FH A, ZDHE. ZORy F—=IhH T8y Fr—
PD5H 1 DOhA4 KR— I F[ Python I3k LD parent v 7 —Y DD DAFZEM <y r—I %
ER L %37

ZRTZER Ry & — Y DHAEICOWTIE PEP 420 3B L TL X0,

5.3 &E

MBLIED 2 72DI12iE, Python 134 Y KR=FPZNBZET 22— (b LAWEARy Fr—=ITITH, 2T TOHM
DHMIZBOWTIREZIWRENWTT) O TLEM Hr 0B LET, ZOHAANEI. import XDk L 251505
importlib.import_module() B &L __import__() BBD I X—ZhbELNE T,

ZDHHNIA ¥R — PMRROHA L7 = — X CTfibi, ZHEHIZIR foo.bar.baz DX 57 Fy M TRYISIT:
PTEI 2 —ADRATE 572D LET, ZDHE., Python I $HHNC foo %, KIZ foo.bar . Z L THAIZ foo.
bar.baz A Y HR—FL IS LET, FEDOWTHLD A ¥ KR— MR L HEIX. ModuleNotFoundError
DIAH S NFET,

5.3. & 75
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5.3.1 EYa—-Ilxvyva

4 VR — MRBTEINCHNR 2 571F sys.modules TT, TDVy Y 7E FHDRZ2EL, ZAETIA
VAR—PFEINLEITRTOEY 2—-LDF v v 22 LEF, ZRDT foo.bar.baz 24 ¥ K— MEADGE,
sys.modules ¥ foo . foo.bar . foo.bar.baz DLV M) —%2EAE T, ZNENOF—IXZDfEE L THE
THEYa—NFATY 27 b ERBET,

A4 Y R=FTIFEY 2 — V5T sys.modules 2SI N, FELLGEE, HICT2EIA VR—-FENERE
EJ2a—NTHY, TOMBIFETLET, LD LIMED None 72 7235E. ModuleNotFoundError HikH X %
To EBY 2 —EZDBRMNDSRD - 725E1E, Python X EY 2 —LVOBRERITE T,

sys.modules 3 FH ZIAAABETT, F—DHIFRIEIMNICT 2EY 2 -V ZHEL LV (IOEY 2 -0 ZDE
Ja—NDBREROTWVS) b LNFEVTAL, HEINLEY 2 - LDF vy P2 ¥ N/ MY -2 W)
2L, ZFNDBRICA YR = &N/ & Python KZDEY 2 — L ERDTHMRIBFZ Ik EIT, ¥—%
None IZXEHIT 2 Z 8 b TEEITH, RICZDEY 2 —Lh A ¥V R— bEN3 L XIT ModuleNotFoundError ¥
BoTLEVWET,

TR ZAETa— VATV 27 PADOBRBRERELTBVT, sys.modules IZF ¥ v a SNz b)) — %R
WL, ZOIEELLEY 22—V ZHA Y R—bLAEELTH, 2200DEY2— VA T7P 27 PEFALTIE BV Z
PIZERLTL XV, ZALIINEBIIZ, importlib.reload() X AL Va2 —A4 7Y =7 FEFEFHML,
EV 20— FEHETT LI THICEY 2 —VONEEZEYELT 2720 T,

532 I —cO—4—

sys.modules WIEEINTZEY 2 =B ROD 5D o 75EE, Python DA ¥ R— 7w b aLhEs X .,
EVa2a—AEROIBR—-RLET, ZO7u barid 2 o0MENEA TV b, TrAVEA— 2 O—4— »
LEDET, 774 VX —DIEHFRE Ao TV ZHo TIHESNLES 2L E2ROF 5602508 5 04
WidzZr2Td, MDA VR —Tz—REFEELTVELF TV MNE A VR—2— 2MHENET - 4 VK-
R=FEREINIZEY 2—ADPR—RTEL oo/ E, BHHEHEZRLET,

Python QT 7 4L bDT7 74 Y X = 4 VER—R =PV OrHDET, 1 DOHDODDFMAAAESY 2 —L
DROFIFGEH>TOVT, 2 2HDO S DB S NZEY 2 —b FRIE: freeze Y — L TUHINZEY 2 -1 D
., IurlIIVIFAQ D Y5 L5 Python RZ V) M BRARY K704 FUEBENETN? ] D
HHZZM]) ORSTHEH->TVET, 3 DHODDWE A Y R—ENZ PHEV 2 - VERLET, 1 VKR~
FNZWET 7 AN AT DAL zip 7 7 A VOMEZRTVAPMTT, ZOYRXMEI, URL TRETZ%3
DDES7s, MEZRTIEDTESZEEDY Y —RAOMRICETINRT 22D TEET,

A Y R— MEBIIRAEER DT, Y 2 — VMR OEHH e Ra— 2R T272DICH LV T 7 4 Y X—%fF
Gz 32N TEET,

774V E—3FEBRICEEY 220 —FLERA, HHESNLEY 2 —AHROD GG, 774 V&=
module spec (B 2 —NEER), TROBEI 2 -1 DA ¥ KR— MEHEOEHRE D T L2 DEERLF T,
EYVa2—lOu— PRI Y R— MERIZZAZFIAL £ 5,
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ROHITE, 4V R— MEWEILRT 27200, LW I 74 Y X —n —X—DIE L BERREED, 774 VX —
rE—R—D7Fa Az OWTEDEFLLEHLET,

N—Y g 3.4 TEHE: Python DLRETDANA—Y a YT, 774 VX —3EHE O—4— ZIRLTWE LR,
BHfEEe—&—% 80 EY 2 AHEERLET, B —&X =134 Y R— R EEFELATHE T, BEFEITR
% L7,

533 1VR—+Tvo

4 ¥ R— MERRIRRATREZ £ S RGN T0E T ZOFE L RA2MHMHAET A1V R—bTvo T, £ VK-
N7y 2 2BEDDET: XETYT  AVR—FNRXTYYI TT,

AR T v 7134 Y KR— MLUEDOERES]. sys.modules ¥ v v ¥ a2 DMBUHND A VR — MLHE L DRI IH X R
F¥, ZHTED, sys.path OUHSPHEIN/ZEY 2 —ARPHARAADEY 2 — L TEZd, AXT7v 7 TE
FEEFTDIILDTEFT, XX 7y 73T THHT S5 X512, sys.meta_path IZH LW I 74 VX —F TP =
7 MBS 52 TEREINE T,

A4 Y R—= bR 7 v 7, sys.path (b L < X package.__path__) OUHO—F L LT, MiET 2 RAERE%
OS5 & ZHTHIHENET, 4 Y HR— %27y ZIEUTTHEHRT 2 X512, HILWIFCHLATRES 79 =
2 b % sys.path_hooks IZBHIT 2 Z &L THERINE T,

5.3.4 XHZNZX

BEINEY 2 —ILH sys.modules RO SR o722 X, Python IERITXRNRR + 774 VX — - %7
V7 FPBNENTVD sys.meta_path ZMBLE T, HHESNLEY 22—V Z2W/S LB TELIDE I D
BRNDT=DIT, K7 74 Y RX—IZHWEDEZITVWET, XXSR - 774 X123, Al 4 2R — FogR
(AT arD) B—Fy PEZ2a—1D 3 DD5HZS find_spec() EWHHHID XA Y v FHRHEEINT
WRITIUIWNIT R Ae XX R+ 774 VX —TR, FEESNLED 2 —NAVEWZAD0EI D ZHET 27200
HISIXMEREDOD D2 Mio THOWEE A,

meta path finder MEEXNZEY 2 — LD EH > TWBFEIE. 774 VKT spec 7V 27 F&EIEL
¥9, HESNLEY 2 -V EZWRRVEEIE None iR L 9, sys.meta_path IZX 3 2 AT spec &K
TRV A PDORRBICEGEL TL % » 7285813, ModuleNotFoundError 3% L %3, ZOMMDEL X n=Hs0
ZOFEFMUHLITIKEREIN, 4 v R— MUEEZRFERTIEET,

AXRNRA + 774X =D find_spec() XV v FIZ 2 DF/2E 3 D055 2L TMUHLET, 1 DHODFI
BixA Y R=—1PENZEY 2 —LDOREEMB T, Bl foo.bar.baz R ETT, 2 DHDFIHIZEY 2 -1
ORBTHEDONZ KR TT, HEMOEY 2—1Tld 2 DHDOFIHIZ None KL ETH, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy r—2 D __path__ BHEDMETT, #Y)R __path__ BHICT7 7 ATE
o 1235813, ModuleNotFoundError VA ENE T, 3 DHOGIIEI, HrTr—RENd3X—F v iR
BHFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI X2y PEV2—L Ly b
LES,
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AZANRFE, 1 EOA Y AR— FERTEBEEEENSAREXH D ET, FIZIE BEFRITZIEY 2 —Adh
BELFryvraZNTVRWVWE LY I foo.bar.baz 4 VR— 1+ T332, RIIIZFEXXRZA T 74~
X — (mpf) X L C mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ KR— MUHEETVE
3, foo B34 ¥ K— b EN/2RIZ. mpf.find_spec("foo.bar", foo.__path__, None) ZWEUH L TWL 2
B HDXZASRZDEEMTOI, foo.bar B4 VK- FXNET, foo.bar DA Y R— M ETITbILL, Bk
DFEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUHL TVWEE T,

HBERARNRA 77 A4V R=Im MDA VR=PDETR—PLTOET, ZNHDA VY KR—&Z—1F, 2 O0HD
51802 None UMD b DODEX - &, HIZ None ZIRL ¥,

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

N—=PaY 34 TEH: XZRR 774 >X—0O find_module() XY v Kl find_spec() ICEEMI 5N
¥ L7z find_module() XY v FIZIEHELE (deprecated) TF o BIED XY v RIS THEER LICEHI X F 355,
A YR=IEMIET 7 4 VX =2 find_spec() ZEEL TVRWVWEHEHIZOAZNEZHA L ET,

54 O—F

BV 2 MR ROD o GE A VR MR EY 2 AR —-F T ARICZER (BXUOZFRICEEN S
B—&—) Z2fVET, T 4 YR—rOr—FHITEZ 22 DELTT:

module = None

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

if module is None:
module = ModuleType (spec.name)

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

spec.loader.exec_module(module)

(RDR=I12HiL)
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HIDR— % 5D E)

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

return sys.modules[spec.name]

MITFOFEMER L TL 20

e sys.modules ODHICH X 6NZH/ATZROMIFDOES 2 =N A TV 27 "W H 5726, import 1ZBEICZ
NEERLTWETL &9,

o EVa—UE B—X—PEYa—La— FEFTT LA sys.modules ICFEL TVE T, EFa—L
a— B (EHIE BN BB %A Y E— T 2RSS 20T, JHUFEETT,; £V a—
L% sys.modules IZIBMIT % Z & T, WED 7 —ATIREROFEITS, Z L TRED 7 — A TIRERED
0— K2, fidoThHilbIhE T,

o O— FUIIZERKRLHE. ZORMUIZEY 2 —0IE - ZL T, ZDEY 2 —L721FH -- sys.modules
PO D RPN E T, sys.modules ¥ v v ¥ 2 ZBICE TN TVWAEITRTOEY 22—k, BIEAHE LT
0— R LIZTRTOEY 2 — UK, BIZF ¥ v P2 ICBEINET, ZUIV v — F2IdBT, v
0— FOEEIIRKLZEY 2 —1D sys.modules ICHERINFE T,

o BDEIIaY TENEINZ IS, EV2a—ADBELNTHLLREITEINZ ETTORICA ¥ R— M
AVR=I EEOEY 2 —VEWEZREL T (LiEHELa— FFIO ”_init_ module_ attrs”),

o BV a—ILEITREY 2 — VOLRTERMPHREINI 0 — FOEELRBE T, EITEn —X—IZ%RIE
X, R—X =2 XD LS IHERTINERET SR T,

o O— FOMIZIERENT exec_ module() ICEEINZEY 2 —UE £ Y R— 1+ OKDLDITRENLI DL
BRZZ2H LNFEA,

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

*2 importlib OFEHEIF, RO EEZEEES 2 2 IGHTITVWET, 20RbDIZ, YV 2— A% %EHHRT sys.modules H5EY 2 — A
TV VeBET, 2535 I L OMIENRMRE. 4 Y R—FENEY 21— sys.modules CWHHTHEZEZMZ 22
3 s £ S Wi WEIECS

3
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5.4.1 O—4—

EYa—rn—X—ik B—FOEELBETH I T 2 —VIFITERERTRM L E T, 1 08— M. ETL
9 FTBEY2a—NATI 2T PEE—DF# L LT importlib.abc.Loader.exec_module() XYV v K%
MO L %97, importlib.abc.Loader.exec_module() 20 5iRINEEDOMEIXEHRINE T,

H— & —Z M F OB R L TWRI RN $H A

o EV 2D (HARAAEY 2 —LREHNCHAA TN DIGREY 2 — L Tid7 < T) Python €32 —L
PEolGE, B—X—I3EY 2 — 1D — NVAETZEM (module. __dict__) T, Y a—lDa—F%
EITTNRNETT,

e exec_module() OFEH LHIZ ImportError AN DB EH XN, BIESNTER2 LTH, TV 2 —
AEa— R TERVEEE InportError ZEHTARETT,

ZLDGE, 774V R ==X —@RALATI27 P THOEEA; ZO LI RESTIE find_spec() X
Vo FIFHIZ self (R A7V =27 VEH) ZIRT7ZU T,

EYa2—lB—&—l%, create_module() XV v NEFEETZITR—-FHRZED 2 -4 TV =7 b EIERK
THIERBINTEET, TOXYy FE EY 2 —RRZSIBICH - T, m— FHIZESHILVWEY 2 — A
T2 FERLET, create module() IFET 2 — N ATV 27 FMCBUERETALEIIDDERA. B L
DAY v FHiNone B3 745, 4 ¥ HK— MEBIIHFLWEY 2 - L ZHSTHERLE T,

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

N—=T a3y 3.4 TEH: load_module() XV v Fif exec_module() ICX > THEEEZ SN, 1 ¥ KR— MEHED
0— FOITNTOERWRNIELF| 22T F Lz,

MEon—X—r OHEHEMED /-, LB —X—IT load_module() XYV v FREEL, o0 —X—H
exec_module() ZHEL TLARITIUR 4 ¥ K— MEHIZE —X—D load_module() XYV v FEFEVWET, L
77 L. load_module() & deprecated THH., @ —X—13fb D IT exec_module() #FHEFTRNETT,

load_module() XYV v FiX, Y 2 — N %2FETT 3 I 2 IMATLERE THHINTRXTOER N 0 — e
PEMLURTIUERD F8A. MUGRPEHENE T, DUTREMoRfELTts:

e sys.modules IC5 X OLNZHAFDEY 2 —ABFELTVWEIHE, B —X—EXZ0HRFOEY 2 —L%
FEORFUIITER A, (£5 LARWVWE importlib.reload() FIEL K EHRWVWTL x5, ) fEEZH
72®Y 22— sys.modules WFELARWIHEE, B—X—@3HLVWEY 2 — L F 7V =7 M EERL,
sys.modules IZEM LR ITAUIWIT FE A,

o MIROMIFE/IIERE O — FEFGIET 57010, B—X—HEY 2 —1a— FEFETTIHNTEY 2—
M sys.modules ZFEIE LR ITAUIIR D FH A (must).

o 1— FLHIZKRKL 7258, v —& —1F sys.modules (B LTS 2 —LERD BAZITIUIWIT EE
A, ZHEE— FIZRBRLEEY 2 —L DOFH 2, ZOEY 2 —A00—X—HHCHRINIIA— FEh
FHER D BRELRITFIUIRD £2A,
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N—= a3 3.5 TEH: exec_module() WEFEINTWVWT create_module() BEEINTWVWRWVWEA.
DeprecationWarning DA X N5 K52 D F L7,

N—= a3 3.6 TEH: exec_module() WEFEXINTWVWT create_module() BEE XN TWVWRWVWEA.
ImportError ZEH &N 2 X5 D F LT

542 HJ7EDa-)

PTEI 2N EB-FFTI2DIIEDEIBRAHD=X L (FlZIX. importlib API. import ¥7:1% import-from
AT —=FXY b, FREEL M VEBO __import__) BMELNIGETH. N VT4 Y TRBITEY 2
ATV 27 FEBEY 2 - VOAETZEBICEEL $3, FlZE dL %y 7 — span 3% 7EY 2—)L foo &
Fio TWieHA, spam.foo & A ¥ R— b L7#IE spam (3MADH 7 EY 2 — MK N JEN foo ZHH F
T UTOF4 L7 PUMERR o TwWd e LEL x5

spam/
__init__.py
foo.py

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

from .foo import Foo

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

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python QBB L ALAREFEL—L056FT 2 ZHUIEEZ 2D LAFEAD, ZREERA VKR— bR T 4
DEARWLHERET T, AEIKELRINUIRZSRVDIE (LD A VK- DHKR Y T) sys.modules['spam']
¢ sys.modules['spam.foo']l DFIET 2355, BEDFIFHD foo BN LTHFELRTNIRSLWVEWVS
ZeTT,

5.4.3 EZ a—)L{L4%

4 Y R— MEME. A 2R— ol (Fice— Foil) 12, H42DEY 2 —MIZOVWTOI FXFRMEHRE RN F
T HHDIFLALRBIRTOEY 2 — L THETT, TV 2 —AMEHOHWIZ, 201 VK- FEEHDERZ €
Va2 VOB TH ST ZZ T,

AVR=—PFDOBICEY 2 — A BZ2ES 223 A VR— I RATLaYR—32 ME, BIZIEEY 2 — TR
BT 27 74 VX - ZNEETTH20—X—DRTIRERIEETZ I ZARRICLES, RDEELDIZ, #
5.4, O—F 81
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UL o TA U R— MEWDY 0 — FOERNREEZFITTEL LXK LEVWS 2L TY, ZAHLT, £
Va— iR L e -0 ZzoEEzHoTVwE L,

EY 2 UM BV 2N FT T2 D __spec__ B LTREAINE T, Y 2 — U IERROAEDE
HIZ DWW T ModuleSpec 2SR L TL X0,

N—a v 3.4 TEM.

544 A VR—FEEDED 2 —-ILEM

4 Y R— MEHIZE — PO, €Y 2 -V OHBITHESNT, B —X—MWEY 2 —ANRETT ZENITLTOEEE
HEIAAZET,

__nhame__
__name__ JBHIZEY 2 — L DREBMIAICRKREINZITINIED TLA, ZOLHTZAHELTA ¥R—F
AT ATEY a— N EZ—EIZHINLET,

__loader__
__loader__ EBMIFEY 2 —u— FRHIZA Y R— MEEBIEALn —X—F 7T =7 MIRESINR
TUE b FE A, ZORMIIEHEIINEROSDTI N, n—X—[EHOBIEED7ZDICHWS Z &2
HRES, flZde—X—BED 7 — X OB TT,

__package__
TV 2—)LD __package__ BMHEIFFRESINRITUIRD FH A, HIEXXFHTRIFIR D FEAD,
__name__ XA CETHEOVER A, TV 2 =Ny =Y DEE. __package__ DfEIXZ D __name__
TRINIED FR A BV 2 =Dy F—ITRWEE, by TLULDEY 22— /LTl __package__
WBZEDOTH, 7Y 2= TIEEHDO Ny 5 —=IZTRITUIRD £ A, #FHfllld PEP 366 2L
TLEE W,

ZOEMEE PEP 366 TERINTWVS XHIT. XA VEY 2 =55 OHRINEMENA ¥ K-+ ZFH
T30, __name__ Db D IR T T, ZDEMIZ __spec__.parent R UHEFHOZ v 2 E
RaENhFET,

N—Ya ¥ 3.6 TEHE: __package__ DfHAD __spec__.parent LFEIUEZROZ L 2ERIND LI
BHEFELL,

__Spec__

__spec__ BHEEY 2o - FRIFEHAEINTZES 2 -V ARy ZIZFREINRITFERD T8 A
__spec__ EHEYNIHEET I A1V Z—TVREFHPICHEACLINZIED 2—)L ICHFERRICHEAINE
3, FIFNE __main__ T, __spec__ X HBEICK > TIE None ICERESNE T,

__package__ DEFEINTVARWVWE XX __spec__.parent 237 # —A N 72 LTHbIET,

N— 3 v 3.4 TEM.
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N—T a3 3.6 TEHE: __package__ DEZEINTWRWVWE X|Z __spec__.parent D37 4 —L Ny 7 ¥
LTfiibhad X527 bF L,

__path__
BV 2—H (BEDELIIHEIZER) Sy Y05, EY2—A4 TPV MO __path__ B
RESINZRENDD FF, HIEA 7L — FATRETRIIUIR D EEAD. __path__ KEKELRWVEE
BZETHMNER A, __path__ DZETRWEES. 4 7L — MRICXFHIZER LRI D $E A,
__path__ Dk~ 74 7 20X Fic ®@bH TF,

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

__cached__
__file__ @A > a v TT, dLFEINZIRLIEX, ZOBMEDEIICFINITHRITINUIRD FEA, L
ZD XD RIBEPEREZRLZZVEGEE (BIZIEEY 2B T —EZRXR=2Anbu— FEINLGEE) 4 VK-
FORTLE __file. ZARREDEFICLTHMOERA,

L __file_ ZRETDRKO. __cached__ EMEDa—FDar fr¥hiz"—yarorhn (flz
B AN PV RANENTT 7 AN) ANDRRIRET 5 ZEDWEYITL &S, CORMEZRET 2I12H
JeoTT7 7 ANDPIIET 2REEZDHD R A; CRIF, HIZary I Va7 7 AVHBTRET 20d LA
BOWGTER LTV 723 TT (PEP 3147 221),

__file__ DPWEINRVIEEICD __cached__ ZET S ZITHEYITS, LrL. 2O F VA iE»
) ZHINTY, FEMICIE, n—&—21d __file ¥ __cached D5 L2EREMAEHNHETS
HDTT, LEDoT, b3l —K=—2PFy v a2d8NkET 2050 —-RT35 =TT 7415k
0—RLAEVWERS, ZOZANESF U AHEHEYITL & 5,

5.4.5 module.___path__

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

Ry r—=y® __path__ BHEX. 2OV 705 —ID4 Y R— b ET, 1V R— MEBORNEETIX.
Z3UX sys.path LIFEAYHAUC IS WCHERELE S, 2D, A VR— M IED 2 -V ERTHFHOY A+ %
BEHELES, LrL. — MBI __path__ & sys.path & D dHly2EENTT,

__path__ lI3ZFFH|D iterable TRIFIUIWITERAD, ETHMOER A, sys.path &R CHAID Sy 7=
@ __path__ IKHHEHZ N, v Fr—ID __path__ ZEET S L& X2 (R TS %) sys.path_hooks 2%
Bl AN LNE T,

Ry r—=Y@ __init__.py 7 7AW Ny —ID __path__ BHEZHRED LI EET L ZedHh, Z
0 PEP 420 METO#FTZER Sy & — 2 QBRI 72 5 TTHET L, PEP 420 ORI X D 130 HAH122
Moty 7 —i%, __path__ 2fET 20— NETE2ET __init__.py 7 7 A VERBETIDEL IR EL
723 4 VR — MERIX. BETZEM Sy =2t U EBIICEY]Z: __path__ v P LE D,
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5.4.6 EZa2—JLD repr

T 7 ANV FTIE, TRTOEY 22— VIEFHHATRER repr ZFo TWE T, 2L IR, ZAFTIFHHALLE
HOREABIHKELTED, EV 2 —UMEBICE o TEY 22— A7V 27 bD repr & & b BIRIVICHIET 2
ZEMTEET,

b LEY 2 — bk (__spec__) ZFoTWiUR, 4 Y HR— MEHIZZZD S repr ZHEKL LI L LET,
LZNDERBT 200, FREMAHEDPFELRFIE, 4 Y R= b AT LIEEY 2 -V TAFURERD 50 515
BESTT 740D repr ZHEEEL £ 3, Z4U3 module. __name__, module.__file__, module.__loader__
7 (BYBWIERICOWTIET 7 4L MEZ o THIWRD D) repr NOANE LTHEEBS b ikAZ T,

DL TV S IEER AT

o EVa—Uh __spec__ BHEEF o TWIUX, ERRICEEN 2 TEWD repr ZAEKT 272D IflbI £ T,
"name”, "loader”, "origin”, "has_location” EBHNSREI N E I,

o« EVa2—UWZ __file__ BUDDZLEIE. TP 12— D repr D LTI E T,

o BV 2L __file__ WA __loader__ 2B D, ZDED None TERWEHEHIX, »—K—D repr
MEY 22— D repr D—HE LTHEDLIE I,

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

N—3 a ¥ 3.4 TAH: loader.module_repr() DOHAHIZIFHELE (deprecated) TF, 4 ¥R— MEMIZK D E
Va2 = UERRDIE Y 2 — )L repr AR T B 7-DIHHINZ K518 D E L,

Python 3.3 ¥ D% HIMED 722, B —&X—®D module_repr() XY v RRERINTWVWAEZL, EVa—L
repr KT 272D LELOVTNLDO7 T —FZHITHNCZDAY v FORMENE T, 7275L. ZDOA VY
K& deprecated T3,

547 v vadhf-/\1 d—FOEMIt

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

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

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

--check-hash-based-pycs flag.
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N—=a v 3.7 TEHE: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

55 NAR—=R « T4 —

LT z@D . Python IIEWLK DD FT T ANV EDRARRZ « 774 Y B=WWiboTVWET, ZDI35HD 1
D NAR—=Z « T7A >4 — (PathFinder) LN, NZAIZV U DV R MTHZ 1 VR— N2 2HER
LET, ZRZFADAZLY FVIE, BV 2a— L2 FETHHEHELTOET,

PNRANR=A + 774 Y E—BIREAIDPDA Y R= b HEEH > T0W2HDI TR FEA, Z2ORODIZ, LD
NRAZY MY EEEL, ZRZPNCFREDEEDO SZADPTNEH > TWENRAZY MY « 7 7 4 VX — 2 BENT
9,

FIFNVEDRRALZY MY » 774V R=E, 77 ANVTATALALEDED 2=V EROF 220D FTRTDE~ Y
T A ABRREELTVWET, 20U Python Y —R2a—F (.py 774 /) . Python X4 ha—7F (.pyc 77
AN), HESA 7570 (BIZE so 77 AN) REDFHZR 7 7 ANEA T2 LEST, BES A T75V0
zipimport €Y 2 —NMICX o THR—- P ENBGEE. TT7ANLPDRRAZY MY - 774 &% (HESA
T7VEHND) TRTDTZ 7 ANVEALTD zip 77 A A2o50E— RHPNFE T,

NAZY PVET 7 ANT AT A LEOGFICIRES NS HEEDH D A, URL T —ZRX—Z7 LU Z A
XTI TIRETZ 2L BT 2 Z L ARETT,

PRAR=R + 77 A VE=IZNI7 v 7702 baALZEMNT 2N TE, ZRUTK > THRRATRER ATV MY
OFBETIIRL, WRARXIARXTEHIeHTEET, flRIE *vy b7—2 LD URL Z# %A bV 2L TH
A= FLEWEGE, web LOEY 2 — % BO1F 27512 HITP RO TN EFEE L7 v 72 EL MR T
XET, 2O (MUHLAREA 7Y 27 b THB) 7y 2k, TTHRHTZ2TararzyR—-1r5% NAIVE
) e D748 — %2 RLET, 2078 Faild web DHET 2 —10u—X—%2RiET2DIEbILE T,

HHOSE: COHCHOMOMAT J7AYH— WIS FEN, AENZ T4 V8 — ¢ XAV -
T7AVEA— L WHORHBTRANERTHEDRTVWES, Zhs 2 EHDO Y 7 4 Y X =13IEF LTS, M
O halzdR—bL, £ R— MUETHUT XS IHEEL £355, MIICEZ s TV 202D TEL DI
HETT, T, X&ZRR - 774 v R=134 ¥ F— MUBEORMIARE., sys.meta_path OEBEDE & ZITEIE
LE9,

ZREFHIINC, RZALY DY« T 74 VX —BDHIERTHNAR-R + 774 X —DFEFHATH D, FHEBE
sys.meta_path 265 8ANR—=R + 7 7 4 Y X=DWD BRpN5E. RAZY MY« 774 Y X —DREIIMD
FIFIhRBWTL kD,
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55.1 XXI2V kD « T 24—

INANR—=ZR « TpA V= ZiE, XFH NZAITY ) TIEEEINZIGHO Python €Y 2 —/L% Python <y
F—I%FO. B —RI3EERHDE T, IZLALEDRNRAZY FVIET7 7 ANVT AT A EOBAIEIEEL TV
FIH, ZIHIRIN2BEIIHD THA,

ARRR + T7 4 X = LT, WAR—=R « T7A & — IZEANCMEH L7z find_spec() 71 b a sk
ENTVETH, ZHARMAT AYR=—ENZA PLEZ2a—LERD}, = FI2HEEDIRAEXA XT 57
DIEZ 27y 7 2R L TVE T,

INAN—=2Z « 7744 — 13 sys.path . sys.path_hooks . sys.path_importer_cache ¥ \5 3 DDZEH
EHVET, IRy r—UA 7Y b __path__ BHEBEVET, CRHICKoT, [ v H— ML
HARART B HEPREINET,

sys.path IZ1&, BV a— ARy =Y 2RIGATINDO—H20H D £9, ZHid PYTHONPATH BRIFAL &
ZOfkE L TR A VA NV HIERRBICKTET ST 7 40 METHIIL XN E T, sys.path NOERIZ, 77
ANSATLALEDT A L7 FURzip 77 A NREZOMEY 2 — VT RE VAT LD 555D (site E
Va—NEBR) BETILBTEET, LFHBLIUANS MDA E sys.path ICANSZRNETT; o7 — X
MImHAIhET, A MIOBEZOTLYa—FT 4 7F & NAIV ) - T4 04— ko THREIZ N
S

INAR=ZR « T7AVE—=1F AZNRZ « T7AE— BDT, 4V FE— MM, BITHRHL7ZRAR—Z -
774X =0 find_spec() XY v REMUHT LT A YR—FNZX OBMEBZBED E T, path 518D
find_spec() WKEINZ L ZFik, ZAIEE T2 ZAXFHDY A b - BEINZIZZD Ry ¥ = DOHTA
R=FLTWVWBE Ry =YD __path__ JEMHICH D £9, path 518D None 72 - 7255, ZHEHE LMD A >~
R—=FTH2Zr%ERLTWVWT, sys.path b FI,

NRANR=R + 7 74 Y X —FRRARADT RN TOERBITOWTRIELHEZ L, Z2h2hD s 20 L TEY)R /¥
ALY kY« 7744 — (PathEntryFinder) Z#RL 3, ZAUIKE D20 20U (FIZ21X. ZOBWERDO-0
D stat() MEH L DA ==~y F) IZRDVBEZDT, RAR=R + 77 VXIS RABEHPBHLNRAZY MY -
T7 A4V R=A"DWIETTFEFXF v P22 LTHR>TEBEET, ZOF % v ¥ ald sys.path_importer_cache
W TWVWET (BETCK LT, 2O0F v v ¥ 2 3EBIKT M1V R—4— KEHIREhTES3, 774 X —
AT PERFEELET) . TOLIIKLT, REO»»2KED NZAIY R OBRFODHD NZATY
77408 — OBBE—ELRIBRRTUEIRIRDET, RAR=—R - 774 Y X—IZRAT Y M) OB
PHRETODE 22D, 1—¥ a3 — FTIXEMHIC sys.path_importer_cache 25 F ¥ v ¥ 2 ZH D BROTHW
FHAS,

path entry 3% ¥ v & 2 OHICHED - 72555, path based finder 1% sys.path_hooks O ORI L ATRES 7
Pz EETULET, ZOVRMDENEND path entry 77 &, KT 3 path entry £S5 1D
ZELTHECHENE T, 2O LATGEL 7Y = 7 M path entry 2R % path entry finder %3R3 D,
ImportError #3AH U ¥ 3§, ImportError (&, 7 v 725 path entry D7z D path entry finder ZEHEIR VT

*3 LAy —7a— FTld, sys.path_importer_cache IC imp.NullImporter D4 Y AX Y AMBWVWB I HAH D £F, Zhofbhic
None #f#i5 k5 ica— R®ZHEFT 2 Z b hfiEExn 3, L ha¥LwZ ¥ portingpythoncode S8 1 TL 22X\
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¢ 2 % 72D path based finder 23HEVWE T, ZOHBSMINE XN T, import path %5l - T\  ALEDHELT
LBNET, 7y 7358 LTXFINEREIAL MNIA T2 7 V2R LET;, N MIA 7Yz box v
A—F 4 YT v 7IUEIRTOT (FlRE. 774NV AT LDy a—F 4 7D UTF-8 2tz ey
TY) . 7y P51 8%7Ta— RTERDP-ZE5EE InmportError ZEHIRETI,

sys.path_hooks ZMZ I NZATZV R « T A VA — 2SRRI T 15E. NAR=Z - 774
Y& —® find_spec() XY v R, sys.path_importer_cache IZ (ZD ALY FYIINFT 27 74 VX —
DEELRNZ L ERT /D) None ZIRTFEL. XFNR - T7AVE— FEYV 2a—ADBHO0 LR o/
PALR 5 720IT None IR L £,

sys.path_hooks kD NAIY VT vd HMOEHLAGEA 7Y =27 FORDVEOWTAL NZAIT R -
T7AE— THoT e, BTHTL 3EY 2R EHET2H0 7 n b arpffibi, ThBEY 2 -1
ZHa—RF572DIfbNET,

(ZBOXFINT Lo TREND) BIEDT 4 L2 FVIE sys.path DO LY MV & ZZDERR 2 TETUHE
NEd, 3. BIEDT 4 L7 PUDFELR VI LI L 735, sys.path_importer_cache (ZI3fil % 1B
MmENERA KT, BUEDT 4 L 27 P VIS 2MHIIMEL DEY 2 — VDV y 77 v TTHEHIZITHRR I E
3, 3FHE I, sys.path_importer_cache IZffH 41, importlib.machinery.PathFinder.find_spec() A%K
FTRRF, EBEOT 4 L7 MY THo TEHDLFINTEDH D FH A

552 NAIV kY -TwpaV4—--OFaL

EYa— eI Ny =Y DA VR YR TS0, BIULHTZEM Ay F—YDR— 2
YELTRMET 272012, SRRV MY+ 774 X —IF find_spec() XYV v FEELELRTFIUIWITTEA,

find_spec() & 2 DOFIBEMD £T, A1 VHR—PLESELTWVEEY 2 - LDOELEHMiKHE, (X TP a v
D) MREY 2 —NTT, find_spec() FEY 2 —MIHIET 25722 (populated) S 7ALbkZIE L %
T, ZOfEE (1 2DBISNZERNT) HIZ "loader” £y FEFoTVWET,

EBY 2 — MR ERTZER R—>ay 2RLTVWAR IR VR— MEEIORT DI, "RV Y - 774
VR =IFEY 2 — D "submodule search locations” Z&RTZEMA— a2 S A MIHKELET,

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

HWSRZZY MY - 77 A4 X —0FZIE, find_spec() DO DIZINS 2 DD deperecated 72X Y v FD S
HLOWITNHPZEELTVWEIDONDH20d LNAEEA, ITNHDX Yy NIRRT EBMDL-DICEZEESH
TWET, LHAL, NRAZY MY« 774 ¥ KX—=IZ find_spec() DEEINTVIE, HRA Y v FIFEHRI N
S

find_loader () takes one argument, the fully qualified name of the module being imported. find_loader ()

returns a 2-tuple where the first item is the loader and the second item is a namespace portion.

fthd A >R — MERD I T 2 BT AMRED DI, ZLDNRRAZY MY - T 74 0 H =13 XXX - T 7
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AR =Y R— b T2DLFEICEHNA find module() XV v FHHFR—FrLTVWET, LHL, NRATYV
Y+ 774X —0 find_module() XY v Fid, LT path 3 CRFUHINFEA (ZDAY v Fid.
NRAT v 7 DRAIOMEUH L2 &Y S R EHE iR T 2 8ERR I T0ET),

NRAZY MY« 774 &= find_module() XY v KiZ deprecated TF, BRERS, ZDHIETII R
IV - 774 VR =DPHEEMANy T —=JIN LTR=— a Vv ERBET 2B TELRVWHLLTT, dL
find_loader() ¥ find_module() OWFTHNRALY Y « 774 VX —ITHFELTDH,. 4 VY E— P RTFT AT
#1C find_module() & D% find_loader() ML THUHL X7,

5.6 FEDAVR— b ATLEZEBEETHTRZD

AVR= P RAT LR EEERZ 57-DORGFEENED D 5 {LHAIZ, sys.meta_path DT 7 4L FDHNER
HIBR L. REEHIRARZLDRAZASRAT v 7 TEHEMZZHDTT,

% L. import XOFMELITEZEEL, A VY R— P ATFLLTZ7ERATEMD API ICI3EERL 527 Td X
AU, HAAAD __import__ () BAEZEXIZ 2720 TT AT, ZOFEE 25 1 2D 2— N2
T import XOEEEXZEET2DIZbHVWSLNET,

(BFHEDA VR — P 2T ARBEEIET 2D TIERL) TTRAXASRIZVWDE I v I RoHZET 2 —NDA ¥
R— P EBERINCH < 729121d, find_spec() 75 None %3R3 1R D iZ, E#E ModuleNotFoundError % 3%
T2 THI TS, None ZIRFTDIIX X ASZADEBEZHTIRNETH 2 I 2HKL F 325, IS Z2XHT 2
EFQITERZITHBYID £9

5.7 Package Relative Imports

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

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

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

In either subpackagel/moduleX.py or subpackagel/__init__.py, the following are valid relative imports:
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from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

Absolute imports may use either the import <> or from <> import <> syntax, but relative imports may

only use the second form; the reason for this is that:

import XXX.YYY.ZZZ

should expose XXX.YYY.ZZZ as a usable expression, but .moduleY is not a valid expression.

5.8 main X9 BH5RREE

__main__ EY a2 —MZ, Python D4 Y R— b¥ 27 LICEET 3827 — X TF, DB TERIATW
5 & 512, __main__ EY 22—l sys X builtins RE L FERRICA VX SV X -2 & — 7 v I THEEML
SNET, LAL, fi#E2O00FEY 12— LES T, __main__ BHFECEEL M YOEY 22—l LTOEK
ZRoTVWERA, ZHUE. __main__ DPIHHLEI N B TTEDA X 7Y X3RS ND L ZDT7 5 7R ZEDMD
AT a VIRIFT 5729 TT,

5.8.1 __main___.___spec___
__main__ D XS IHILEINZIHKIFEL T, __main__.__spec__ IFBEYNICHREINE Z b HIL
None X2 Z2dH D FT,

Python 2% -m 7> a Y2 TEITINLBEICIE, __spec__ IIMIETI2EY 2 —VFERE v F—YDE
Va— UIRRICEREINE T, 2. TAaLZ MU zip 77 A0, FEMD sys.path T2 U RETT B
WEDO—EE LT __main__ TV 2 —A0R— FINZLEICD __spec__ DMK (populate) TN FET,

ZRLA D — A TlE, __main__.__spec__ & None ICHEINE T, T4, __main__ AR (populate)
T 5720 biza— ¥4 Y KR=bAIEEREY 2 — L BEE L TWRWEZDTT:

o MWEEFB YT b
o ¢S av

stdin 72 S X NG5

o VAT 7 ANRNAAL baA— 7 74 ApbEHFEH NS

RBOr —2ATiE, 728 ZEMNIE 7 7 ANADPES 22— LTHEEA YKR—-+TEk 2 LTH __main__.

5.8. __main__ I T 34 AERE 89
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PRAERS -m AL v FE2FSTL XV,

__main__ 2’ Y K= PAREREY 2 — 2 —H L. __main__.__spec__ BZHNRIGLTREIN TV LT
b, FNTIRB, ZD22O00FEI 2 — V3L ARINZ ZLICFELTLEX W, 2L, if __name _
== "_main__": Frzv ZICXoTRIEXIND 70 v Zid. __main__ HA1ZEMZ AR (populate) 35 7-DITE
Va—MEHIN BRI ET SN, BEOA VR — MRAICEETINRL, L0 FRCERLTHET,

5.9 EXO#EH D PDREE

XXX M23& 2 e ThHRUL,

XXX * (import_machinery.rst) €Y 2 =L 2 %y 7 — I OEMHED HIHKE % El W7 iz 3% 2 DTAIT L &
507 BLALELT—XRETVICOVWTDERY 7 7 LY ADR—JIZHLMHT2NRZIR LD, BE
Z2E52bDITRB2PHLNEEA,

XXX 7477V x=271® runpy % pkgutil DfFFHDFEITRNTIZ, 7 255 H S| (See Also)” tWH, Z
DHLNA Y R= b AT LOFADY ¥ 7 BELRE,

XXX __main__ BHHEEI N Bk 4 2 T5TEICOWT L D 2 < OFZEMNS 57

XXX __main__ OFEM/TEL LIICOWT X DZL OEREEMT 2 (%D PEP 395 2253 —F3)

5.10 &N

Python OFHOE»R ST 5, 4 Y R— MEBEIEHR I LWRERZZRT I L, —E#llIrVE ZAB FFaxy
FEPNIE EDOEDL o TIRVWETH, BAMD v r =Dtk BELEHRL I e TEFT,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#kr ik 296555 PEP 420 T3,

PEP 420 % Python 3.3 12 BEIZEM/Nv T —2 ZEALTWE T, PEP 420 3%/ find_module() 1I2f\b
52D LT find_loader() Yo Fa L ZBEALTVWET,

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

PEP 328 3ffiff 4 > R— b, BURIZAHET A > R— b, B, H¥) __name__ TIRZEL. I PEP 366 2
__package__ TEDMAKZEALE L7

PEP 338 I3EYa—L%B2AZ YT LTHEITTZLZOHEZEDTVET,

PEP 451 13, Y 2a—AHAMA T 227 VIBIFBEY 2—1BDOA4 v E— MREDO S SR A LZEIML TW
T3, T, X —OFEHNLBETEDIFEALEA VR—- MEHICERDD ZHTVET, TNOHDEHICK
D, A YR=FZRAT LDV DD API 23 deprecate T, £V 74 VX =B —X—=Z3FH LWV XY v R
PBIMENE L,
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SIX

7 (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHH L 35,

RCEICHTZEE: ZOHELLFOETOHIR BNF (extended BNF) ik, FAMHTHAITIEZ <. HUH
Az g 2720 IcHVwo N TWE T, 2RI (DH 2 RETIE) . LUFolR

name = othername

TN TWT, ZORECRFE ORI (semantics) 2R XN TWRWIES, name OFERE & 2 X DOE
RAFF 1 othername OEMATIF LRI LICRD £3,

6.1 HfiZ# (arithmetic conversion)
PUT o G E ¥ OB T TRES [Bud@oicZfizh 3 e ErL TV & &, HARAARUTHT 5 H
BYOFERILTO@ED ICEEL £9:

o N DOFIBMPERBATHII, M7 3ERBENCEBmI N E T,

o ZNLSDHET, AT OFIBAIFH/ NS ET HAUI, M7 3FE I NRRNCE R E R E T

o ZNLUMEEIR. W O5IBIEERTRINILRS T, ZROBEIDH D £X A,

REEDHET (% HEETOESEE LTOXFY) ik, X5 HloMAERINE T, R, ZhEED
BIEWD S FVWEERL TORITIUIRD HA,

93



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

6.2 7 kL. EFMEZE (atom)

atom X, RO—FHEANLRERTT, do & dHHMAR atom X, #KA T E7213) 77 0TF, AFEIM. AFEL &
T2 BEAEICH bR (form) & £z, X E7 b ARHSEINE T, atom OFEUILTO XSk £9

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

| generator_expression | yield_atom

6.2.1 #HAF (identifier. F7cId%H (name))

7 b ADBITH o T 3iAI1F (identifier) 13470 (name) T3, FAEFRTOWVTUX #EIF (identifier) BX T
F—T—F (keyword) ik, HEHTITRHREICONWTIX BEIDTERE (naming and binding) HizZHL TL
72EW,

ZHIDRHZATY 27 MIHEEINTWEEE, %4 atom ZFHET 22 2047027 Mk b 3, LHID
HEXhTWRWEE, atom ZFHMliL &5 ¥ 3 & NameError HISEEH L %7,

TS3AR—=bBEFDIVIT IV 77 AEBNIEINLBINT T, 20U ED7 Y X —2a7»oBED,
KED2OUEDT7 VX =237 THboTOWRVWHDIZ, 2DV F7AD TS5AR—MEREHE LARINET,
TIAR=FREGENE, a— FBPERINAZFNC LY EVWERCERIhE ST, ZOERICL-> T, 727 240%
BIZ7 v X —=Ra7n3HbIBREL., KBHICT X —Ra7% 1 OfL. ArioFicHAINET, fIZIE 7
7 2% Ham O OF#AIF __spam (3. _Ham__spam ICE#E N E 3, ZHUIFHAFoEHI ATV 2D a v
TEAMDPOIFML L TOVE T, BN EAIDIEFICE Y (255 XFEHBZ %) HhH, FEHEITK > TEARTD
YIDFEDBITHONZ20b LNETA, ZIRERT VE—Ra7DANPLHKZHBEEZERIIITOhEEA,

6.2.2 UF3ZJL

Python Tid, XFHRNA MY T I, RRALEBIEY 77123 R— b L TWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 2 VDFHEE. GA oA ST N4 ML B VMR, EER) oG Ao @e oAt T
Vv eHZAET, BE/NUSRRE (ERE) VT I 0nE EIGELMEICR 2 5E8H D F5, FEL I
T2 2BRL TSN,

VT IV TEBERRRT — 2N LE T, ZOkdD, ATV VOTATYT4T 43 F T2+ 0

94 % 6 E 3{ (expression)
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EIZCEETIEDD EHA, ACEZFEOEBDOV 77V L 2HE. (FA6DV TIABTarJ LD
UKD S DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEIHDA
T2 MDD F T,

6.2.3 HIEMAR (parenthesized form)

fdEIE A ek Y 2 b O—BET, IERTH - 725D TT:

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

FFEMTHEHOLNTZRDV X ME, L2 DORXPRHET 25D ET: VAMNNIDARLL e —D2Dh < Ao
TWBE, BTN DET: 25 THRWES, ROV A M EBRLTW2E—0XBEROEIZZD 5,

FEHZEDOIIFMDRT E, HDRTIAF TS 22 MERLET, X FMIEERERDOT, V750 [ LR
PREAENET (Thbb, HOXRIADPEFCHbNE L, TRSEALA TV 22 MR L8B3 L,
RERNIEbHDET),

ZFNVFHFEIMTER I N B DTIERL, IV EoTEREINE Z 2 ICHERE LTI W, fliAIZED & 71
T, ZOHBAEIBIIEND BETY — AUHMD2H 20 7 b Eld LW (nothing)” Z{EZ 2 512 LTL
58, EPDHVFVRDBDIZK>TLIEY, XL DXL TFIxPMHBEINLRLB-oTLEVE T,

6.2.4 VX . 5. HEDRT
VR b, A, BEEEHEET 27291, Python 13 7 #r (display)” & 3N 2 8B HSORIREE L TWT, KD
“RET OB £ T
o AV TFONBEEIRINCHIZET S
o REREC (comprehension) LWHIN D, N— T L 7 4 V&2 I OFHAEDEZHWEH HER
WERFELDOHBEOM X ERIIRDED T

comprehension = asstignment_expression comp_for

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

comp_if n= "if" or_test [comp_iter]

NERTLEFZEFTEH—DR, W THRd 1D for Hi. X HIZHENT 0 LD for Hid 2 W if Hin o
O ET, ZOBE, K4D for Hiv if Hiz, ELOENEL Lo TW A A M LTy 7 2ARL, XX b
DEAD Ty ZICEET 2 Z L ICHERLOLEICH 3R 7ML SRS, BRINICTESN3a0 575D

6.2. 7 kL. FEFHER (atom) 95




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

BHERITRDET,

L. mBECDHD for HiDA 77 7 AKEFRNT, NERELIIHEERINA R b EN@50 R 2 — FTET
ENET, ZOHMADENTT, ROV R FATRASNZAFIDBHMIDZ a—F12 " i z” ZLiddbh &
Ao

ROECH B for HIDA 77 70N E, ZNEEEHATHNE 20 -7 TZDF il h, BEERNBZANLT DR
a—FITHHe LTEENE T, RICHI for fHik, RBEICDH 2D for HiDT7 4 VX —FMHEA T 77V EEH
HEHATWE R —FTIEFHETE EHA, LWVI DI, ZRLIERDEDA T 7 705/ EICKFEL T
WENH LAV RSTT, HIZIERDED TS : [x+y for x in range(10) for y in range(x, x+10)],

NERELEISHEY RO a > 7 FI2R 2 DEIRIET 5 72H12, yield A yield from FUIIFERN LR ANTF D
A a—=FTIEELEEINTVET,

Python 3.6 7*5. async def B TIZ async for Hih3 asynchronous iterator ORIFNIH % 3 2 DIfHibirs
DB F LT, async def BIEUICE TN 2 NTKGD. LHOKITHIK for Hid 5 IE async for HiTHE
MENTWBZ e, BIMOD for HidH % Wi async for HiZEATVWAZ L, DI X await REMo>TWNWS
DD LNEEA, NEUKID async for Hid 2 WI avait X2 BZATWSHE, ZhUd FEREARNE
KL LN T, JERPINERTLIEZ. 2AXEN2 aL—F VEBOETEFW S E 206 LALEEA, PEP
530 BZML TSV,

N—=a v 3.6 B ERHINURELPEAINE L.

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

6.2.5 VX +RTR

V2 MERRIE. AL THONRDRINT Y, RINIZEDORITHoTd T VEEA:

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

VRAMRTRIE FILWIRAMNE TV 27 b2 52FEF, VAMOWNER, KOV R M ERLIZV R FHNER (list
comprehension) TIRESNE T, I TRYLNLRDV R IHEZ SN T, ThoDRERIENPS
ANCIRCFHII S AL, 2DIHICY A FAICELE SN E T, NEURILHGA oM7L Eid, NERLOMROERT
VA SRR ENE T,

96 %8 6 & 1 (expression)
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6.2.6 £EXRT

EAFRIPAEMCERSN, F—LEZDT 230 RN e THERR  Khlah g3

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

BEFRZ, LI a—ZINVEEEA T2 7 25257, BEOARIE, ROMXFLIIAELRTLICE -
THRESNE T, Ar<RXYDDRXDOV R I HEZ SNt 2, ZOHEZBIErSEANHICHHixh, £E54 7
V7 PIMASGNET, NEKRELHGA oML Zid, NERLOMEROERTEEIHREINE T,

et Y TR TEXERA. 20OV F I MIZOFELHR L E T,

6.2.7 HERT

HEEATE, BEENTHDON, F—CEHORT 152 5RINTT, RINBZEORITH o THhLFEVEEA:

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

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

FERRE, ik EAr 79227 b 2RLE T,

F—T—RDORDIMDUOH A KXY THEZ BN Zid, ZOERILE,LAENTHiZh, HEOL Y
PV—ZERLET, T4DE, TNZNDF—FT I =27 +H, HENTHIET 27— X 2RFT5F - LT
Ebhxd, THUTED, F— T XDV A TIORTRLF—2EREHEET 2N TE, ZOF—1TNT S
R ZRFFEOMEIZ, RRICGRAONTDDITRD T,

RINVNTRARYRY % | HEDTUNYYI 2RLET, ZOL ZHWHEETIX mapping TRIUIZD FH A,
ZNZND mapping DERIZ, FRFHFFICEMEINET, F—/7 200 LAEHFHZFO 7 v 71tk -
THRITEBMEINIEIZ, BhOBMEINZ EHCE> T EEEINET,

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

FEEANTRLIE. VR MRESONTERE LIRS, @HEO "for” 2 Vif” SiOHIZ, avr TR shik 2
DOAPBETT, NUKLIEHT S &, MROF—HOEREN, fFonLIHHF L VHECHASINE T,
F—DfEE LTHZ BN 2HfRIZ IREEDMEE HiTITIHELTVET, (—ETWo e, ¥F—13LEH
A[RER A 7Y = 7 P 2R THRR U7z hashable TIRFIUIRD ¥ A, ) BEET 2 F —MTHEEIREZTH, HE
PREENZ e BHD FEA; H2F I LT, RRCHEINLT—X (Fur747F X ETR FFEXR
ORLENEE 22 D) LT T,
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N—= 3z 3.8 TEHE: Python 3.8 XD ETDON—Y a U TlE, HENTERLICBWVWT, F— & EDFHIbEFZHH
RENTVERATLz, CPython Tlid, {HAF— X DECFHEXNTVWE Lz, N—Y ar 3.8 22561k PEP
572 TIREINTWS L51T, F—MEL D RICHHiE N E T,

6.2.8 L —43

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

generator_expression = "(" expression comp_for ")"

Txpb—RRBHABRY 2 AL —RF T2 M5 E T, TOMUINELRL L IZZFR T T2, AFHINRP
BARINTIE72 < AFRIM TR £ T,

VxAp L —XAOPTHEOLN TV I ZERIE, (BFEDOY 2L —XEFLEIR) 2DV =2 H VL —RA T =7 b
WH LT __nezt__ () XYy FPENS & EXTIMiABLEINET, 2L, HOECDHS for HiDA T F
TARIFEBICFHEENE T, 2DRDZITHELLT I —Id, BRYDEIRONLRATIERL, Y211 —&
ADERSINLRETHEEONE T, BRICHIK for fHiit. BRDLEWKLD S for HIDT7 4 VX —FHEZA TF7 TV
REZEEHATNE RS TRIMHTEZTEA. L WI DI, ZNLRBRGLEDA 77 TV 5ELN B HEIC
KELTWE0d LARWELTT, FIZIERDMED TF: (x+xy for x in range(10) for y in range(x,
x+10)) o

B oME—D5 e LTETHEIE, ART2EBTE X3, fELAIE MUBL (cwll) BizZRL TS0,

VAL —XXEBHGOHRFENZFELHT R VDI, yield X yield from IIREINICER SN =
FL—ZTREEEEATOET,

Y pb—XAM async for HidH b WIE await REBFATWEHE, 2 RS T RL—42R LIFZN
9, EFAMAY = 2L —&2KRE, FEFRAA 7L =X THLAHLVIEFRIIY = 2L — &4 72 = 7 b RIRLET (3
B 7L —4 (Asynchronous Iterator) #BH L TL 12X W),

N—=ar 3.6 TEM: FEFAPY 1L —2ANEASINE L,

N—a ¥y 3.7 TAHE: Python 3.7 XD HEITIE. JEFEIAS = %L —&Ki& async def a—F O TL2EZF
BATLR: 3.7 203 EEOBBTIERY = 1L — &KX R 2 K512k E L%,

N—Yar 3.8 TEH: yield BLU yield from FEHNWZANFORa—FTlEEILe R DL
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6.2.9 Yield =

yield_atom n= "(" yield_exzpression ")"

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

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

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

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

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

BENTVRRa—TORIWEH Do, yield RIIEHEMICER SN R a—-T O~y L THNEKLPLY = &
L= RXZEET 20125 2 FFFF SR TVuE R A

N—=Ya ¥y 3.8 TEH: yield . BWENLANFORI—FTHERLLY 241 — AR FEET L7001
MDEEIRIC72 D Lz,

Tz r b= REBICOWTRE TS P THAESATOE T, JERMY = & L — XL, FER#Y =+ L — 2 EH
(asynchronous generator function) B} TEHAI N TV E S,

VAL —REBPMUH IR, V2 x L —RELTOATL—X%ERLET, Yz AL —REZDHEY = *
L—ZBBOETERIELE T, Y22 —XDX Yy RPFIH I L ETHMBINET, HmaIns L,
BHID yield R FCTUE L T—R{EIE L, FEFH LIT ezpression_list DEERLET, I ZTF S K
ke iE, a =W VEBOFME, B RA Y XPHHOFMRA X v 7. Z L THIMUED 2 &3 X Tor— ik
PR EINZ I RERLET, HE, D2XL—FDX Yy FRRUCHINTETEHBALEZRK, Y21 —
213 yield R 7Z DAL L TH o 72h D K S5 IBRZ R L £ 3, BRD yield XOMEIZFEIT 2 HHT
BRYy FIKIELES, __nezt__ () ZHEALLEGE (—HRIC for XPHAALBEE next() &) ORI

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

INETHALLEABZDLS, Yo rx b =X aL—F e TH I BPUTVET, ¥z —XEHIXMTED
AL, 12 LDy PURA ¥ Mefib, ZOFETE—REIEEINE T, ¥ =2 L —XBEBUE yield L& T
FAT OB HIHTERVZ L DME—DENT T, ZOHIENIFEICY = 2L — X DO LIiABENE T,

yield i try HENTHEHATEET, V=2 —X0 (BRAY Y PBERITGET 20, IR—YaLryay
12k 2) ZETRICHMAZARVWEES, P2 XL —X-ATL—XD close() XY v FHBMIN., finally HiNHE
TENET,

yield from <expr> ZHHL7HAE. GAoNARIIA T I 7N TRINIRD FEA, ZDAT I TINEAT
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L— ;352 TAERINIEETHTREDS 2 XL =KD XY v FOMUHLITANBZEINE T, send() TEX
NrH6W2HEE throw() TEINLD LW BHIMIBED A 7L —KITHEYRX Y v FADRIES LT,
B XY v BBV, send() 1% AttributeError /> TypeError %, throw() &S N/=F5 % BlpEIC
EHLU T,

REDA 7L —2D%TH, 5|2 XN/ StopIteration £ ¥ XX ¥ AD value BIEIZZ D yield XDEE
7D %9, StopIteration ZiEEZ TRICHIRIICE Y FENDED, HTATL—XNY =3 L —XTHIUI (V
TATL—=XDo0Z5MET) BEINICEY P22 0DEE LT,

N—=Ya ¥y 33 TEE: 374 7L —XICHIH 70 —%2LiET 57201 yield from <expr> AEME
L7

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

PEP 342 - flER SN xR L—FZAWCILN—F> U Aiar—F e LTHHATES X512, Y=
I — XD Y API 2R T 2125,

PEP 380 - H 7S T RL—ZADERFEEN V7232 —XOFREEHHICT 270D, yield_from XD
BARE,

PEP 525 - JEEHEAS TR L—42 a L —F VEBADY 2 XL —XDFEIERE T OBINC X 2 PEP 492 OHLiE
B,

JIRL—R-ATL—EAYYEF

TOMTIEY 2R L —RATL—&ZDAYV Yy FIZOWTHHLET, 2h6iEY = 3L — X0 ETHIME
HTZ%7,

UFoY =L —2XYy FOMTHLIE, ¥ =% L —XHBBUCEITHO5E ValueError B4t 2k § 5 s
FEELTLEZW,

generator.__next__()
VL —XEROFET AT 20, BRI yield ADPE[TENL ZA00FHLES, YL —%&
B __next__ (O XV v FIZK-o THHAINK., ZORED yield ADEITHIZ None & FHili X 41 FE
o ZDHERD yield RETHFEITL, V= pr L —RIT—FHFIL L. ezpression_list D% __next _ ()
XYy FORFHELITIZIEL T, P22 L —XBRDEZ yield B FITHK T LA, StopIteration
BIst R TN E T,

ZOXYy FZ@EH, BIZE for v—TRHAAALD next ) BIRIC X o THEEICIF O S E 5,

generator.send (value)

L —XEBOWNEANEE 7 ED”, ETEEBLET, 518D value 13ZF DFFRD yield OFER
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WWHEDET, send) XYy FIIRIIY = 2L —XDVERLIEEZIRL, ¥z 2L —XBRDMEZEKT 5
Ze M T T 5L Stoplteration ZiEM L E T, send() DIFUHEINTI 2 XL —X DB T 2 L &
. HZZITES yield XHBEEL LR WD T, None #5188 L THOH S RIFIUIZD £E A

generator.throw(value)

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

different exception, then that exception propagates to the caller.

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

used.

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

stored in walue may be cleared.

generator.close()
Yzt L — REBHB—IHEIL U2 S T GeneratorExit ZFAEIHE T, 2L T, YL —XEED
IR T 50, Biczm—XSInTWa e, (BISMEIE E 8D 572 72912) GeneratorExit 23X H!
ENGE. close BFFOHLITARD £3, ¥ = 2L —X2MEZAKLT 258 RuntimeError 2354 L %
To close() B 2 AL —XPPIHNRERZKTICI DB T LTWR5HRIEMS LEEA,

fERBH

T oMY @Y = 32— Y = 2 L —XBBOIRS # V2 EEFICHMN L £ 3

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

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

>>> generator = echo(1)

>>> print(next (generator))

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

(Ko<= 1%i)
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HIDR— % 5D E)

>>> print (next (generator))

None

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

2

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

>>> generator.close()

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

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

JERHEAY = L — X% (asynchronous generator function)

async def B L TERSINIBEPL A Y v FIC yield 3D 2 &, 20T IEEH XL —4% B
LTERINET,

FEFHAY = 2 L — BB Eh b e, RIS 2 AL =2 A TP 2 7 b EFHEN B IEFEIAAL 7L — X 20K &
NEF, ZLT, 204727 PEIY 2 2L —ZBROETEHIE L E T, @, R 11 —2 470
7 M. a—=F YBEBND async for XTI, I AL —=F AT 27 23 for XTHDN SR
FIZELL £,

FERAY 2 XL —=ZDX Yy FO 1 DZBEHT & awaitable 7 73 =27 R EN, TDATI =7 FHH]
B R oT ZWZETHHBRENE T, 2O ZWETEIRYIO yield XETHEA, £2Z THIFH A,
ezpression_list DEZFREF DI N—F VITGRLET, YL —X RIS, e id. BIEEon— L%
B, iR A v 2 NEGEHER &2 v 7, BROBSMLEOIREZLR Y. $XTOa— A VREB RN S 2k
EEKRLET, A 2 AL =X DX Yy FROROA TV =7 bPIREN/-Z e THEITHEBEINS 2. B
EH70% yield KDL Z2MEFCHLTH 200 K5 W CUHZEDTHEET, HHEOD yield XOEIX, E
ITEEBEALEXY Yy FiIckoTEZD TS, anext_ () ZfHio735813. R None 22D FF, 5 TlE

%<, asend ) DEMSNLLGER, HRIZZDXY v NITHESNIAEIZHED $75,

FEFIY = 2 L — XRBETIE. try BENDOEEDBFIT yield RPEHATEE T, 2L, FERAMHY = 2L —%
B, (BRI IPERIGET E0, ARN—Yalrya ick?) KT L D ANCEBI AR VEE, try 1§
WA yield RUFEME 2D, EITRBE o7z finally SIPFETINE T, ZOFr—A TR, FEFAPY = x 1L —
ZPEEL TV BANRY PL—=TFRRT Y2 —FDEBKE. R 2 2L —&ZD aclose() XY v FEIFUMH
L. BODalv—FoF 7227 PEFEITL, 2T X o TEITFHEZ o7 finally ST TE 5L 51CL
N

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

see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyncio/base events.py.
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yield from <expr> RiZ. JEEMIY = 2L —XBIRTHONZ EIEL T -1 D £7,

R TR L —R AT L—R XYW

ZO/MHTIE, VAL —REBOETHIENHEDLNZIEFAS 2 AL — XA T L —FD XY v FIZOWTHH
L%,

coroutine agen.__anext__()

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

StopAsyncIteration exception, signalling that the asynchronous iteration has completed.

ZDOXYy G, for =TI & > THEBRIFHEINE T,

coroutine agen.asend (value)

Returns an awaitable which when run resumes the execution of the asynchronous generator. As with
the send() method for a generator, this ”sends” a value into the asynchronous generator function,
and the value argument becomes the result of the current yield expression. The awaitable returned
by the asend () method will return the next value yielded by the generator as the value of the raised
StopIteration, or raises StopAsyncIteration if the asynchronous generator exits without yielding
another value. When asend() is called to start the asynchronous generator, it must be called with

None as the argument, because there is no yield expression that could receive the value.

coroutine agen.athrow(value)

coroutine agen.athrow(type[, value[, tmceback] ])

Returns an awaitable that raises an exception of type type at the point where the asynchronous
generator was paused, and returns the next value yielded by the generator function as the value of the
raised StopIteration exception. If the asynchronous generator exits without yielding another value,
a StopAsyncIteration exception is raised by the awaitable. If the generator function does not catch
the passed-in exception, or raises a different exception, then when the awaitable is run that exception

propagates to the caller of the awaitable.

coroutine agen.aclose()

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

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

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

awaitable that does nothing.

6.3 7513V

TI7A4RVIE BRHRCBVWTREGOHNMEEERLE T, R TDO X512k 9

primary = atom | attributeref | subscription | slicing | call

6.3.1 EBR

BHESRIZ. 54 VDBACE Y FeLhizERZdDTT:

attributeref := primary tdentifier

T4 <V OFHE. BEHESREYSR-1328OAF 7P 27 FTRIFNUIRST., ZHUIFLAEDA TV
ZEDBETEEDET, ZLTIDOF 7Y =7 MI, AFIPIEE LI TFHATH % X5 REEEAERL 2T
BhERA, ZOHERBIE __getattr _ () XAV Y REF—N=F3 4 FFTEIETHREARAXTEET, ZDFE
HE2E SRR, FISt AttributeError DEMHENE T, 25 TRIINUIR, AREhEZ ATV 27 bRy
fElx, BHEZAER LA TS 27 MCEDIRED £F, FAUBESREEREFHES 2 8. BEWVICRZEEL T
Pz "B OENBIERHYFET,

6.3.2 ARFIR5C (subscription)

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

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

subscription = primary "[" expression_list "1"

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

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

scripted, the evaluated result of the expression list will be passed to one of these methods. For more details on
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when __class_getitem__ is called instead of __getitem__, see class__getitem, versus getitem___.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the

expression list. Otherwise, the expression list will evaluate to the value of the list’s sole member.
For built-in objects, there are two types of objects that support subscription via __getitem__ ():

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

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

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

tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences
all provide a __getitem _ () method that interprets negative indices by adding the length of the sequence to
the index so that, for example, x[-1] selects the last item of x. The resulting value must be a nonnegative
integer less than the number of items in the sequence, and the subscription selects the item whose index
is that value (counting from zero). Since the support for negative indices and slicing occurs in the object’s

__getitem__ () method, subclasses overriding this method will need to explicitly add that support.

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

but a string of exactly one character.

6.3.3 X511 AKREE (slicing)

ATAARLIES =T Y RAA T 27 b (LFHN RINVEZFV AL KBI2H2HHOERELHEIRL 75,
A7 A ARLERE LTHWRED, AR del XOMRE LTHWAEDTEET, X714 ARLOWUILLT D
X2k Ed:

slicing n= primary "[" slice_list "]1"

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

slice_item n= expression | proper_slice

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

upper_bound n= exrpression

stride n= exrpression

LR B GEICEZDVEVRE ZAPHDET: KVAMIRZ2D5DIE, ATFARVAMIBHRZ S
B, RFRFLIIATAARLE LTHMRREINS2L0WI 2 TT, (RTARVRAMDHEYIRRATA R EER
WHE) T O OBMILIEE T, R4 ARG LTOMRRE D IRFLRIL L L TOMRBELEINS
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EOWREBTAZILET. HDOUEFVWXEIOBEOTVETS,

R T A ARG T 2 EHRHE, LTO X5k 3, 774 <V OEFHiFEFRIE. UTIKdRRZ X511l T
ATA RV A MDPHERSINF —ITXoT (BHORTRILLEFL __getitem _ () XY v F&fEioT) 47
JAFEETERIFINUIRD FXA, RTARVRAMI—DOUEDD B EEFNTVEIHE, F—FERXTA R
HREEEML 2D 57252 TR D 3 ZhLMOSGE, B—DR 5 A RERAREZELI LD DN
F—ZRDET, ~HORTHEZR I A RERIF, Z2ORREHBINET, BURIX IS REF RAFGARFTTI =
7 b (IZEEOEE 1) 1c&Eh, 0 start, stop BXU step BIEIX. T2 E L THEA, L5
R, BIOLUIE (stride) 1272 D £, XAV None THEEHZ SN ET,

6.3.4 IFTFHL (call)

MEMH L, MEOH LATREA 7 = 7 b (B2 function) % arquments DRI £ HIZHEFH L ET, RINE
ZORINTHoTDILEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

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

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

RERDMEGIHPF -7 — FDRIZH VI ZDTTHENFEVEL A, BMXOBERMNITICHELKITT I LI
HHEEA,

774 =) OFHEIIF O LATREA 7Y = 7 P TRINIRD FR A, (2 —VERBEK, HAALREE HAA
BETI2T DAY Y R VIRFTI 2T b VIRALVARYADAY v B, BEUE __call__ () XYy
FEROETOF 7Y =27 b LAJRETT ), 5IEGENEET, WU L2 A 2 iRl L E 3, 515
(formal parameter) V 2 b OFELIZOWTIE BEESE 2SR LT X0,

F—U— F5lBDFET 256, UTDO XS IC L TRINIHLESIE (positional argument) ICZ#INE T, %
T fEDO Ao TRV ARR Y FOMRGIEBUCH L TERENE T, N HOMES B2 D 255G, MEBE5IBITEHEHD
N z2mey PCEEINET, K2, FF—V— 5ot #ilTEH-oTHET 220y FERELET
FENFLRYVIOREIBEERALRZSL, RFORAa Y b Eff5, LWVWoBETT), A2y BT TIIINTH

106 %8 6 & 1 (expression)



The Python Language Reference, 'J!)—2X 3.9.19

%o T\ 5 TypeError fINABEHENF T, ZHLMOGE, 5IEZZr Yy MO THwEE T, (KA
None TH-oTh, 20X TRuy M 2D FET), 2TOFIEPUIHX NS, EEDLNATVRVAR Y b
ErxhrCHRT 2BEBERKOT 7 4L METHD 3, (77 40 MEZ, BEDERIN L TIC—E
JEIHRSNE T, o T, VAMRHED XS RELHEARERA 7S =7 W7 7 4V MEE LTELNS & MG
T2A0 Y MIBIBEBELRWVRD, 2047927 b2 TOMUHL2ALHEEINET; 20 X5 RIKN
FEFEERTZRETT, ) 7740 MEPTEES A TOARWL, HOHD LA TWERWRT Y M35k TWA5E
TypeError BRI ENE T, 25 TRVWEE. HOEDONZA0 Yy b2 57225V A AT L5
LTfEbnE T,

CPython implementation detail: FEX T, AR R WAES [$02 Z IS HAAABE 2Rt S 5
DA LNERA, ZI5Vo75I BB RFa Xy MEDDIZ HTToNT Wiz LTH, HEIZIEENToh
TVWRVDTHF—7 — FTRIEMENFEH A, CPython Tl, C SETEBEINLBERO. LRz VE
5%k 8 — 23 3 729IZ PyArg_ParseTuple() ZMHHL E I,

R RT Yy FOBED % DMET DD 255, # xidentifier 2o THE S NGB RV E
D. TypeError BIADLEHINE T; K514 *identifier D BIFHE. T DIRGIBUIRD RAIES BDA - 7= &
T (B L&, ROBRMESIBHIRVIBEIIZED R V) 22D £5,

F—V— F5EDOWThr RGBT LR WSS, M xxidentifier 2o THE S N5 ED 720
FRD . TypeError B X4 E 3 (R515L *+identifier 3D BHFE. ZOREIFIIRDHF—7 — F5E
BAoT (F—V—FrX—t L. 518HEL2F 10T 2 L) BFEEZZUWMD £9, ROKF*F—V— K5
BN GEIIE, 22D (Fi7ez) #EF 22D £9,

BAEE O LIC *expression WO HHIN 258 1E. expression DFHIifERIE 175 7L Thirhudiz
DEVA, TDA T 7NVDOERIZ, BMOMBESIETH 20D L5 Wb FET, £(x1, x2, *y, x3, x4) &
WIOMPHLIZBWT, y OFHERERS S — 7 VR yl, ..., yM 72572855, ZOMUH UIE M+4 EofrEs|
Boxl, 22, yl, ..., yM, z3, 4 TOMUTHLEFTIZRD £5,

Z DfEEmE LTI, *expression XD F —7 — F5IHD 83 TR b HDETH, F—7—F5l (L1
HOD **xexpression 58 - TZZMW) Db Gl KH2dbD LTUHEENE T, [>T, ZD &I REIEICR
DE3:

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

F—7—F5|#t xexpression MXZRUMIH L T—HHIMES 2 EZHE D RVDT, EBRICLED XS5 RIE

63. 731<V 107
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ELAELZZidHD EEA,

BARIFE N LT **expression WX MEONZ5E. expression DFHififERIE v EVY TRIFEIRD &
BAo TOWNFITEMDF—v— gl LTHRbONET, F—V— D (ARNZRF—V—-FglE LT, 3
WD 7 ¥ 28w 7 0HNZ) BUCIAES 2 56 TypeError flSfosEil &g 3,

xidentifier % **identifier WX B o 72 R51EUIX, MES ATy bRFxF—TU—FE|BKICTE LT
XFEHA,

N—Pay 3.5 TEHE: BHITFCH LIEEDORD *+ 728y 78 xx 78y 7 E2ZIFWD ., @Es18idA 75
TNT Yy 7 (%) DERAICET. F—U—F5lIIEET 2%y 7 (xx) DBRAICEIT S X512k, &
#IC PEP 448 TREIhF L7,

FEH L2175 &y BIA 2R LR WERD . B2 H20EZKRL $3, None ZRFHELH D £3, RO ED
DX R ENE2E. O LATREA 7Y =7 FDIFREIC X o THRERD %7,

BT

I-YERBEHK: BEBOa—F 7oy 215V R MAEIA, FITEhEd, a—Fr7ay 2 $3IR5I18E
FHBHESE (bind) LET; ZOEFICOVWTE BHEESR CididLTnWEd, a—F7 vy 7T return
XWETENZERC, BEBIFCHE L DR DE (return value) DRESNE T,

HAABBERERLIEIAVYER: BREBA VXTIV RCEKFELE T, HARAABEBESAY v FNOFHMIX
built-in-funcs 2L TL 72X\,

DSRATOxIb FDOIIRDFLVA VARV ABRENET,

DAL VARV ARXY Y R WNET 22— ERZOBBPIMHIHEINET, 20 &, BUHLIFDOFHY 2
FED—DORWVEEY X FTIRERHINET: 4 U RAX VAP FY X FOSEHEICEME R E T,

TDIRAAVRABVR: ZFRAT __call__ () XYV v FPERINTOWARITINZRD FEA;
FOROHENTGE R CHIRED 6 LET,

call__() XV v

6.4 Await =,

awaitable X 7Y =7 N TD coroutine FEfT7% —HEIL U E T coroutine function WTOAMHTE £35,

await_expr = "await" primary

N—a ¥ 3.5 TENM.

108 %8 6 & 1 (expression)
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6.5 NEFEHE (power operator)

NERERZ, ARANCD 2 BIHEE 7 LD O EEIIEM e 2 b £5, —J7. GRS 2 BIHERE 7 X D 1355
W EBFEIEAIC R > TVE T, XU TO X512 D £

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

Ty NERWELT L WIHEL T & 75 2 BEFIAHTIICI AT W VIS, BEL TG D & A & FHl S
NET (COBERER T OMIEFEHE LA, DFD 102 13 -1 122D FF),

NERERFOFKIZ. D D5 B THFOHE N2 HAAABK pow() EFRUT, EilzE58RLTE5AF
I BES RIS @0 RIc AR, KiRIEZ DR T,

BHOWEET T, B IEDPETRWRD, BRIIEETERCAEICZ D 3, F 5180805 E, 2T
DB IRNTIFE NS AN E X A, FEVNUERIMR I N E T, B2 10%%2 1% 100 ZIR L F 303, 10%%-2 1%
0.01 ZRL 7,

0.0 xEDETNRNERT S L ZeroDivisionError ZAM L X3, BOEZ/NITRERLLHERIIERK
(complex number) 12720 £3, (LD N— a > Tid ValueError ZEH L TWE L)

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

6.6 HIEBHATEELE Y FEAIEHE (unary arithmetic and bitwise opera-

tion)

ETOHEAMER e vy MRAERIE, FCELEZR > TOET:

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

with the __neg__ () special method.

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

the __pos__ () special method.

HIHHE T ~ (KHR) 13, BEGEEE vy A KEER (bitwise invert) L72d D% 52X EF, x DL v b HA KR
L -(xH1) PLTERINTVET, ZOHEFIIERSL __dnvert__ ) FFEA Y v FEF—N—=F 4 KT 3
AARLA T 27 MTDOHBEHEINET,

EREo=2i3vwFhd, 5IHBDELVWRETRWESICIE TypeError BIAA2EH XN E T,

6.6. HIEBHTEHE L E Y FHEAIEE (unary arithmetic and bitwise operation) 109
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6.7 —IERfTEHE (binary arithmetic operation)

TIARANESNE, EENREEEM 2R L ThE T, HETOWTA,IE, FEQIERICHEH SN2 DT
FEEL TSIV, REFE (power) HAFZIRE, HEFIIEI 201U L, T40BEER (multiplicatie) {8
BT L INER (additie) HEFL2H D FHA:

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

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

* (FH: multiplication) HE I, SIBALOEEG X 3, 5180, WAL EIETH 20, FPEETH
FBRY =T Y APDEE LR TRIFNERD FHA. BIFEDEE. BEILEORICERIN-BREEINE T,
BEDGE, =T Y ADEDIRUIEENTONE T, BOIBLEEARRTZ Y, BO -7 2A%252 %7,

This operation can be customized using the special __mul__ () and __rmul__ () methods.
@ (at) HE TIXTFIOFRFEICH LEA XN E T, Python DMAAARNIZ OB T2FEEL TOER A,
N—¥ ar 3.5 TEM.

/ (BRE: division) BX T // (VI D& THRE: floor division) 1. 5I¥FELOME 52 £ 3, #fE5 ¥ 3HED
BNCEHR I N E T, BHOREMBIXIZE/NUITR D 3205, BEOUI DI TREMRIIERICRD £3; 20
B RERIFBEAN R REIC floor’ B ZEAL72d DI D £, Eric L A0RBE %175 & ZeroDivisionError
st 2X L £3,

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

% (Bl modulo) AKX, F—5BEHE g TRELL ZOFIRITRD £3, FEs BT ETHmoIIcE
B F ¥, H58E»RE 0 DEEICIE ZeroDivisionError HIAAEH I NF T, FIEETZFE/NUS TS &
o BIZIX 3.14%0.7 1% 0.34 1T D FF (3.14 1% 4%0.7 + 0.34 25T ), FIREE TIIEICHE 58
FUAE (Fi3En) oRIcR D £7; FIREREOMROMMEIL., #ITE g HoMiEL b /&R
5, !

Y0 B CREER CFREE I, HEKX: x == &//y)xy + &hy) OBRICH D 9, YUIDIECRESCRERIE
7oy MAAHBIE divmod O divmod(x, y) == (x//y, xhy) L dBBLTVET, 2,

*1 abs(x%y) < abs(y) EEEFEMICIZE L 2D T2, FEVMUICN T 2B OHEICE. i) (roundoff) 7B
BRZRLBWEERD D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHERAEICR > TWE 77y b 74— L% HETS &,
-1e-100 % 1e100 i 1e100 L [FAULFFBICR 21T TR DI, FHEMEIZ -1e-100 + 1100 & & D ¥ 3, ZAUIKIEEBEINIIEE
12 1e100 L HHTF, B math.fmod ) ¥, BADFIBEFEL—BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EBE507 7u—FAEYIPE, 7V r—>a VIKIFLET,

*2 x 7}) y @ﬂiﬁﬁti%’é%&fﬁk#ﬁ?kﬁm}: }‘L@@?‘ka x//y 7b> (x -xhy)//y & D % 1 tﬁjt% < f;éT Iﬁ?ﬁ% DET, ZD L%

110 F6E X (expressnon)



The Python Language Reference, 'J!)—2X 3.9.19

% AT, BUEIN T 2 RIREREZITO DIIMA T, XFF (string) A 7Y =7 Mgt —"—p—-F &, |H
RoOXFHOERME (Wbw 2 Hil) Z21TVWET, XFHOERXMLOM T Python 7477V V771 VR
old-string-formatting fiz S L T 72X W,

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

IO FECRRAEHE 7. BREAE . BX O divmod O BIRUE. RIS L TIERIN TV EE A, HIIZE
7251, RO DIT abs () 2o THFE/MIAICEH L TLZE W,

+ (hNE) HER, IR LoMELE R $3, 50T & S BUEE D, T bR LR S — 5 ¥ R TRIFAUIZ
DEE A, HIEDOHE, BiEZHEORIZE X, RSN E T, BREDEHE. > — 7 » RIFHEE (concatenate)
ShET,

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

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

6.8 > 7 LEE (shifting operation)

7 MEREE, BMTEE XD HIRNERIEMN 2o TV T

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

IR EHESIRICE D 3, FIEIIEOTRNCE XN E T, O VEEFFE5IBE. F5IB TSI 6N
28y V. EEREFAECEY YT FLET,

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

nEy bOETT ME pow(2,n) IKEXZBREY LTEHRINET, n By FOEY 7 Mid pow(2,n) ITXZEE
CLTEESINE T,

6.9 Ev FEAMCEEOZIEEH (binary bitwise operation)

UTFD=>20Vy FHEAMNEHEICIZ., ZRZNELRZBRIEMLABH D 3

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

6.9. Ev MEACEREOTIEES (binary bitwise operation) 111
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The & operator yields the bitwise AND of its arguments, which must be integers or one of them must be a

custom object overriding __and__ () or __rand__ () special methods.

The ~ operator yields the bitwise XOR (exclusive OR) of its arguments, which must be integers or one of

them must be a custom object overriding __zor__ () or __rzor__ () special methods.

The | operator yields the bitwise (inclusive) OR of its arguments, which must be integers or one of them

must be a custom object overriding __or__ () or __ror__ () special methods.

6.10 LbE

Sah L& - T, Python ICH1) 2 HER FIIF CEEIRMNZ S - T D, 2 TORMEE . > 7 MEREF,
Ly MEAEET I D BELRoTVET, $/a < b < ¢ WEATEHINITHW STV S O &R CHERICK
b C BB EVWET:

comparison n= or_ezxpr (comp_ope'r'ato'r* o'r‘_e:z:p'r)*
comp operator o ngn I nsn | [[p—] | ny=n | ng=n | nyp=n
| "iS" [Ilnotll] | ["not"] "in"

Comparisons yield boolean values: True or False. Custom rich comparison methods may return non-boolean

values. In this case Python will call bool() on such value in boolean contexts.

HEZWLS S THEEITZZIeNTEET, flRIdx <y <=zldx<yand y <= z EFEMTARDET, &
ELZoHA, BiETE y BRE—ERIFHMMEI N2 AR ET (EE6D5ETH. x < y DMAIIRL L 2
DEEFF o 72K FHEZ N FEEA )

FBERITE, a, b, ¢, ..., y, 2 T opl, op2, ..., opN DHEHEEFTH 55, a opl b op2 ¢ ... y opN z
!¥a opl b and b op2 ¢ and ... y opN z LFHHICRD 5, /2L, HIETEERIZ L TH—E LI
X E A,

a opl b op2 ¢ EEHFEWVWLREE. a Db ¢ FTOHPNIIH I 0L I DT AP ZIETOTERVWI IIFERELTK
IV, BRI x <y >zl (EAVWLRFZATEDD FTEAD) BRICIELWVWIHETT,

6.10.1 fEDLE

HET <, > == > <= BIF 1=32200F 727 +OEEZKELET, A7V 27 bR CEZFOQRE
X A

FITTxU b, B, BLVE 0BT, A7V 27 ME (B id @A) HizR>2Z e 2R TVWET, 47
Y =7 b Offilk Python TIZRRHMRNAMERTT: HlRE A7V =227 VOMEIZT 72 AT 3 IEMBHEED D
THA, T TOETOTFT—REUI ORI N R EDREDHTIET, A7V 27 FDIEEHRET 2 0E 1D

112 %8 6 & 1 (expression)
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HDEVA. HEHETIZ, 70227 FOBECIIAPICOVWTOREDIERZEE L TVWET, ZOHKRDHEE
ICE->T, MEENICAH T2 POEEERL TWEAEEZIDZ LD TEET,

ETORZ (BH#ND 5 WIERHHENIZ) object DV T 7 T AR oTWVWEDT, 7 7 4L b DHEEDIR 2 Fw
% object MOMKLTWVWET, BEAWNBHRAEZTA X THHXNTWS XS, B% - T rich comparison
methods TH2% __1t__ () REDRXY v F2HEET LT, KRRV EHIZAXI A XTEET,

B (== BXE 1=) DF 7 AL FORBEVIE, ATV =27 bOR—MICHEISVWTVET, E-T, A—D
A4 VAR ZADEMLEEDFERIIFLVERD, A—THRVA YRR ZOFEMILEDOERIIFL L RVERD
3, 774N IDIRBFNEZZDISICLADIE, 2TOXATI =7 M E2KHW (reflexive DF D x is y &
Hidx == y) BHBDR Lo bTT,

77 A4V F DIEFFLE (<, >, <=, >=) i3RI A, WKL X5 T% & TypeError 25X NE T, 20D
REENE T 7 40 b DIRZ N LB, S F U X 5 BAEELRRITITWE06TT,

Fl—ThW\WA VAR Y ZTEICEMTRVE T 2EMELEBDT 7 3L b DIRZ TN, BBAREL T2 70
7 b DERMEICHE W EMiPEDFEANRER C IEHRINICEZIZTL x5, ZD X5 BETIXLBOHIR 2 FHuv
BHARTA X THZRERETET, ERIC L XADHAAATITZAITORTVWE T,

KDY R FTid, REEDMHAAAUD B OIRS FENZ MR L TWET,

e WL O DHAAALDEMER (typesnumeric) L 1EHEF 4 7 F VY DR fractions.Fraction B L U
decimal.Decimal (&, T H DM OHIFH TEZ 2L IR TE E I, HBBTIIIERF LD
A= FINTOVRVEWSHIESH D £3, Bb2HOFIROEHNTIZ, HBED T M UICBEENC (7
NV X LNC) IELWHEB TORE T,

JFBMETH % float('NaN') & decimal.Decimal('NaN') FHRAITF, B IFE L DIEREDIEF L
BB TY, BEBICK TG LT, FEUEIZE B S E FMiTIidR VI ez 3, flZE x =
float('NaN') 251X, 3 < x,x < 3,x == x I THAT. x '= x XETT, ZORS\EVZE IEEE 754
o 72dbDTT,

o None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should

always be done with is or is not, never the equality operators.

o N FVU—4r YR (bytes ¥£721d bytearray D4 Y AKX Y X)) IF, IO HDOROHFTELZ 2T LT
BMTEET, HRIFEZOBE LToEZ - &ERNEF TITb k3,

o LFH| (str DA YRRV R) OHEBIE, SLFED Unicode Da— KEA ¥ O e L TOME (FlAAAREE
ord() MR H) &ffioBEXIEFTITbhES,

*3 Unicode ##TX, A—RKARA >V b+ (code point) (fl 21X U+0041) & #HRXF (abstract character) (il 213, "LATIN
CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMRELFIE 1 2D a— FRA ¥ M EM> TREINETH, E
BOa—FRA VrOFEFoTHRIATEIZMBLFED L EADD 3, HlRX, 5 F "LATIN CAPITAL LETTER C
WITH CEDILLA” (33— R U4+00C7 25 % EMREHNF (precomposed character) 1 D723 THRHFTEET L, a— ML
{# U+0043 (LATIN CAPITAL LETTER C) 2% 2 BEXF (base character) D12, 2— K U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 235l LTHRHTE LT,

XFHN O EBIRIEE Unicode ® 3 — KRS ¥ FOLRAUVTITOAET, ZHIAMICE > TEERNTEZVAS LU EEA, H
Z1E. "\u00C7" == "\u0043\u0327" i, ¥ D [A] 1 AR ATIN

HIZR ¥
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XFEHNE AL F Y =4 v RFEBICIHB TR A,

o ¥—/ VA (tuple, list, or range DA Y A XV R) Ok, FUAEY S LTLRTZA T, range JJH
P Z YR —F L TWEEA, BAHE S LOFMLEBOFRIZFMTLVE 2D, BiesRES5 Lo
I LE# 1 TypeError 35 L ¥ 35,

Sequences compare lexicographically using comparison of corresponding elements. The built-in con-
tainers typically assume identical objects are equal to themselves. That lets them bypass equality

tests for identical objects to improve performance and to maintain their internal invariants.
HAABDAL 7> a5 LOFERLBIIRD L5 CEEL £

— R OERPEMiE 725 200aL 7y ayid LA, FURE, MST2ERLY S LOHEKOMER
HEEAECTAFAUXR D A (BRI [1,2] == (1,2) 3D FEUCTRVDOTHTT),

- EFEZYR— L TWwWsalL 27y a YOIEFIE, BYOFEMTRVWERDIEF R UCIZKRD 3
(BlzR, [1,2,x] <= [1,2,y] i x <= y EAUMEICRD £7), MIET 2 ERNFEELRVEE.
HWhoavryayoa»EoEFezD £3 (Bl [1,2] < [1,2,3] BETY),

e XY BV (dict DA YRRV R) DLEOFERBEME 722 DI, FU (key, value) ZFRioTnd & &
MOZDOL ZICRWD 3, F— LHOFMLLECIE R R S %5,

IEFFELER (<, >, <=, >=) & TypeError %#EH L 3,
o 5 (set ¥7213 frozenset DA YA XV R) OLBIE. TS DMOFPTRL ML BITRA X T,

ARE, FREEDE2VIELMNEALE I 2R TAEFILEPERINTVE T, ZOMRFRIT2IE
FEERLIEA BIZIE {1,2} & {2,3} W0 200G EAADD 5 —HOHDEATH 72 L
HEATHDDERA) o T, BERRIEFHIKFET 2K 0518 LTHEYITIED D A (BRI
min(), max(), sorted() XEED VXA M2 AN LTHZ S ERERBMEREZDET),

B0 TIX,. ZOEZED SRR XN E T,

o MDMHAABLRDIZE A LTI AY v FORRELINTESL T, 7740 b DHBOIRS BN Z AL
£7,

WO FNE D AR A4 AL Te =P ERT 7 RE, AIRER HRO—EMEOHANCHE > BEHNDH D 5
o FHHBIIKMITRITIUIRD FHA, 2D, FA—DA 7Y 27 MEFELLRITIRD FEA:
xis y#oldx ==y
o HBIINFMIITRIIUIZRD $¥A. 2% D, UTOROFREFA L TRIFIIRD FHA:

X::yty::x

KELT02IZd0bbF, ZORRII False LD X9,
HMBEXFDOL LT (DFD, AMICY o THENAZGIET) XFH 2 HET %1213 unicodedata.normalize() % ffio T 7
A

114 %8 6 & 1 (expression)
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xl=ytyl=x
x<yly>x
X<=yly>x
o BRI TR D FEA, DUITO (EFETRY) B3 Z OFHTS:
x>yandy > zhE5lEx >z
x<yand y <= z%56Fx < z
o HBOMIIEMEOBTETRINERD ERA, 2F D, UTOROHERIIFE L TRIFIIRD - A:
=y ¥&mnot x !=y
x < y ¥ not x >= y (RIEFDHE)
x >y & not x <= y (RIEFDHA)

BEO2ABFEIEFAL 72 a YIZYTREDET (L RAEY—Fr YR ETUIED 325, H£E
Ty EYITIYETIEED $¥A), total_ordering() 7L —XHBMML T LI,

o hash() DOFRIIFEMEE —HLTW2RBEND Y FF, FMiRA 7227 b5 LIERFAL Y & 2 HZH
OO0, Ny Y afEPFETELRVDHDE EINLZBERD D T,

Python 13 Z o —BEERAIZHHRHIL A, FHE. IFUED Z ORANIED R WEIE 72D %5,

6.10.2 FAEKREER

HEET in BE not in BHIBBREFANRE T, x in s OFHfilE, = 2% s DBERTHIUL True 22D, Z5
'C“fotbhﬂﬂi‘ False £72D %73, x not in s ¥ x in s DHEZRLE T, TRTOMAALDS —F v 2FlL

BRICIMA T, #ED in 2HENGAONEF 2R o TV ZHNZHEFL LTHR—-FLTVET,
V2L, 2T, BE, WEEA. BE. collections.deque D k5% a > 7 FEIZBWT, K x in y I any(x
is e or x == e for e in y) XTI,

XFHNRAAL PHENZOWTIE, x in y & 2 B y OEAXFITH 2 L &, HDOZDL ZIZRD True 124D
$9, 2 y.find(x) !'= -1 T, XTI MDEREDOFINDER I XTI AIREINE T, o
T "" in "abc" X True ZIRT I 2ITR D E T,

__contains__ () XY v FERELLI-VEFKS 7 XA Tld. y.__contains__(x) DRDEIFEL LR IHEIC
x in y DR DfEIZ True ¥72 D, Z5 TRWHAIX False 2D £3,

__contains__ () ZEFZELTVRVDY __dter _ ) WERLTVERL—FERKIIATIE. x in y & x is z
or x == z HEE KRB EIBRDH L z 2y NITb7 2 RIETERINZGE. True ERDET, L. KED
RN FAETIUR, in DFINERESIEIZLIICAZET,

6.10. LtE 115
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RAEINCIE. HRXORE 0 b aroFEiTeilsEd. L __getitem () ZERLTVS K RI—PER
25 2T x in y i x is y[i] or x == y[i] ¥ 725k 5 BIFADEEA ¥ 77 2 i BHHEL. 2R D/
SWEE A V77 A% IndexError ZXMH LARWVWE EF, DO ZDL ZII0ED True LD E T, (HlOME2D
BISADEH X NGBS, FIANE in ORI NZrD X 5ITR D ET),

AT not in X in OEMHEZRIELMHEE LTERSINTVET,
6.10.3 FE—1DLEER
HET is BELY is not &, A7V =7 FOR—HIZHT 27 A M 2TVWET: x is y & z & y BREILCA T

VPl bEETLE, POZOLERRVEIREDET, A7V 27 POF—MEX id) BABE#HE-oTHEXINE
Fo x is not y & is DEMEEKIEL b DI 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 VEEDOa Y 7 XA MR, A7 v — O THEDLN B BRITIE, ROMEIIHZE LRI N E T False |
None . INTORNIET 2HIED 0. ZEDFH, ZZDar T+ (XFH, 2T, VAL, §EE £E, Bk
BRE)e THLHNDBERAELLERENET, 2P ERDAI T 27 NI __bool__ O AV F25ZX5Z
¢ T, BEBfEE AR A X TEET,

HEET not 1%, 5IEBHPAETH 25E121E True . ZRLA D EIZIE False IS D F3,

KXxand yid, T 2 ZiHELET; 2 MBS 2 DEERLET; ZhANDEEICE, vy OEZFHEL. Z
DFERERLET,

Xxor yld £3 2 2fHMliLET; 2 ELS ¢ DEEZERLET; ZALBOEEICIX, vy OEZFHEL. £D
FRZIELET,

2B, and b or b, RKF{E% True X° False ICHIRE T, RBICFHME L 725182 L E5, I DHEREBMERR
LELDHDET, BlRIE s BXXFAHNT, BXFIRLT 7 4L bOEICE ZHZ /0w %, R s or 'foo' IFH
ARTEZGZE T, not 3BT HLUWERIERT 2 DT, 5IBOBICEFRLR S 77— VEZRL E3 (Hl213, not
"foo' IX "' TII#< False IR D ETF),

 HENRAR—Yarryary, JV—Y R, T4 X2 ) FROBWEEDLEDIZ, 4 YRR VAR v RREBDHEZIT &5
R EIC is HETOMEZ, —RT3 e HETERVIRIBOLE LM LA, FHlEZEAZAD FF 2 XY P EHERL
TLIEEX W

116 %8 6 & 1 (expression)
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6.12 KAR

assignment_expression = [identifier ":="] exzpression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

N—=ay 3.8 TiEM: AR L TEIDFHFLCIE PEP 572 25 LT &,

6.13 &= (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

MR (LIELE ? ZHHEE T LRI E ) 13 s BIEHMEW Python DHE T,

x if C else y L WHRIIHRMNT ¢ TR EM C ZFHHEiL 5, C 23 true DHE = 25l S AUED R S H
¥9, ZhDANDEE T y pFHliE LRSI E T,

SMEBEICBE LTI DELLIE PEP 308 28 L TL &\,

6.14 5 L4 (lambda)

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

FLEKX (FLXxBRXedMINFT) FELEBEZERT 2012 vwEd, X lanbda parameters:
expression ZHMA T2 7 MITEDFE T, TOEXLFTO 27 PEIMUTRERSINTOVIHEMA TV =

6.14. 5.4 (lambda) 117
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27 FRRRICENEL £ 9

def <lambda>(parameters):

return expression

SIBO—EOR T BHESE 2R LTIV, FAXRTHERINLERIIIR 7 /) 7= a 282t
DTERVAEICERLTLEX WY,

6.15 XU X+

expression_list n= exzpression ("," expresstion)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression = ezpression | (starred_item ",")* [starred_item]
starred_item = asstgnment_ezpression | "x" or_expr

YR PRRPFHEERRO =TI > TR HDERE, Py —2oDhrv2E0ADY A VIR Lick
DET, ZTLOEXIE, VA MIHAROBICELL LD FF, RIFErSLAENTHEINE T,

FTARVRAZ * X ATZTINDTYINYY 2EHRLET, ZOWEETIZ 1757 TRINERD F8A.
IDATSITNIET Uy ZENSMBTEZDY -7 Y IRIZEHIN, ilnwE T, VR M, EEICAIUAE
nEI,

N—= a3y 35 TEM: RKVRXMNTDAFSITLDT ¥y 7 3EIIC PEP 448 TIZEX N F L7,

H—BROX T (Hl% BESE (singleton) ) ZIED 723 UE. REICH Y= BRETT, H—oX 2T KE
KA Y <ZD23 R0HEEIE. 2TV TR ZORDMEICAZD T (ORI VEIED I20R S, HEDZEDIL
fEIRRT: () ZHENET, )

6.16 FF{IER

Python &, XZ2EPSHNEICFHEL £9, 7272 L. RARXZRHET 2 & &, A2 /E0 & D b el iHil S
nxEg,

PUTISR S EITXDRATTORMENER X, IRAFORFIERF LR TIRD £35:

exprl, expr2, expr3, expré4

(exprl, expr2, expr3, expr4d)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

118 %8 6 & 1 (expression)
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6.17 EEFDEIELIRML

The following table summarizes the operator precedence in Python, from highest precedence (most binding)
to lowest precedence (least binding). Operators in the same box have the same precedence. Unless the
syntax is explicitly given, operators are binary. Operators in the same box group left to right (except for

exponentiation, which groups from right to left).

thE @it T WS K52, Bk FiE. F—Mo7 2 P 3R THECELIEN ZF > TWT, ErshIC
HEH T 2 L VORI ERF o TV Z BICER LT ZE W,

BETF Bk
(expressions...), AN E 3N VR PR, BER
[expressions...], {key: value...}, {expressions...} T~ BEFRR
x[index], x[index:index], x(arguments...), x. | W™FHE. X 74 A#EE. HOHL, B
attribute 2
await Await 3
*k N E O
+X, -X, ~X IE#L A% vy FEAL NOT
*x 0Q,/,//, % PR ATHIRE, FREL U1 D 5 CTRREL, FIR"
+ - IE s X OEE
<<, >> > 7 MER
& vy MHAL AND
- vy MHAI XOR
vy ML OR
in, not inm, is, is not, <, <=, >, >=, 1= == Figer—D 7 &2 + % &tk
not x 7 — A NOT
and 7 —)ViEHE AND
or 7 —EE OR
if - else LSRN
lambda 7 LXK
= KA

B NERFEET o+ X AHICH 3 BIERMEE TS 5 WIEHEIEY v MEET XD HOREEEEMN 2D T, OFD 2%+-1 13 0.5
b EY,

*6 g BT 1 —= Gl U BRI A TidE h 3

6.17. EEFOEEIRML 119
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ii1p=3

120 %8 6 & 1 (expression)



SEVEN

B#iZ (SIMPLE STATEMENT)

BRI e E, B omMEITRICIN® 55X TT, BH—DfTHIZiE, BROHEMXZtIany TRYI>TANS
TEMNTEFT, HMXOMIILTO®ED TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FITHEERREWATR) HZFTR L THENT201flioz b, (@HIE) oYy (procedure: H

BRERZIRZ2VEO Z 2 TF; Python TlE, 7B v Il None ZiIRL £F) RO T2
T, ZOMDFENVHTHIALEMS N TEEITL, BARZIZ DD FT, AXOWUILLTO@ED TS

121
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expression_stmt = starred_expression

AXBEHDV A (H—oAXDZeddHbh £7) Z{HHEL £7,

MEEE— F Tl fH None TRIFAUR. (EZHAALBEE repr ) TFHNIEHL T, Z DIERO T 2R
BT TEHEZH LT, (None I3 XN DEIFFZHINRWDOT, FuYyOUHLZIT->T
HHNIEFEOLNEEA, )

7.2 {AX (assighment statement)

RASE, BETZEIC () JELaD, BEARERA 7Y 27 POBUHSCEREZETE LD T 570Icfibh
79

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DFEXIZDOWTIX 754 HiESELTLEIW, )

RASZERD Y 2 b (ZHRE—ORTH, H VI TRUSNZRY A PTH EL, REERXINMCAL L ERE
WHILTL2EW) 27 L, BoN7H—0/EF 7Yz 2 b2 &—4 v b (target) DU X MIH L TAED S
HAALRALTOE £,

RABZBE =7y + (VA L) ORI > THRINICITDIWE T, 2=y NBEEA[RERA 7V =7 + (BHES
M, RERIL. FRERATAR) O—HTH 256, ZOLHEARERA 7Y =7 MIEEIMTRAZFEITLT, £
DRADENZBIETDH 2 0HMT L2 D 8 A, RADRARELRIGSICEBINEFHITTE 2 dTEE
T, M ricasn AR, EHE MM, Z0oAT7Y 27 MIERTEZ ATV T (IZEEDMEE &
EBRLTLEEW).

Z—%"w FY R NI, AFEMRAFFENTHEN TV T XL, ZRUHT 23479227 FORAR. UTo k51
HiFMIERINLTVE T,

¢« X—F 9 MJRIDER—F v FPB1DOFBFTar=HEVTELT. [EEICHEINTHDONTWARES, *
T2 MEIZFDE—Ty MIfRAENE T,

122 % 7 E Bl (simple statement)
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o Else:

- "ENEDX—Fy beMIRE, BHIZTRARXRYRIB—Df\WIzR =Ty bBRE =7 v FY R MZ
—ORFEFNTVEEE: A7V MIATI7IAT, PRI X—F Yy PIRMDE—=F v b
DEED =D R VERER-RIFNRERD FRA, BFEOX -7y FEDREIOX—7 v M,
AT I TNVDEBEOBEEDPEL OANAENET, BN ZOX—Fy P EIDBELIDX—-F vy M2, A
TITINDRBOBRPRASINE T, ENEDX—F vy M, A 7T 7NVDEST2HERD U 2 bHR
AESNET (VAP ETHIDLEVELA),

— F5TRWEE: A7V 7 M3 Z—F v FIRMDXR—% v FeRILKOEREZESA T 571 T
RIS T, BRIEILSEARLT 22X -7y MTRAZIhE T,

B—DRX—7y PANOHE—OF 7227 PORAE. UTO IS LTHRNICERXINLTWVWET,
o X—7y MOFRANT (H0) OEA:

— HEIDBHEED I —F TRy ZAD global R nonlocal XITHErNTWARWIFIUL: ARNIHEED
0 — A AHRIEMAOL 7Y = 7 PCHEIhE T,

— Z5TRIFAUE: ARidENEN T 1 — OV EETZERIND, nonlocal THD & 7=AMU D HTZERIAN
DA Tz MIHEEINE T,

LRI T TIRHEEADE S, BHHME (rebind) B I hbh Ed, HBREIC K> T, LUATEDHANTH
XN TWATI 27 bOBRA T Vb (reference count) DX BRI o GE, A7 = 7 MIMIK
(deallocate) X4, 7 R& F 727 & (destructor) 2% (FFETIUR) MUHI N E T,

o« X—0 v FBBEBUBROELE: ZREIN TV DL —TEEORMEFHH S N E 3, EIXARRERBEEZ S A
TP NTRINUIRD FRA; 25 TR, TypeError DEHINE T, Kz, ZOF TV =7
M LT, AL 7Y =27 b 2588 LEBIHECRAL TIupunEgbE 5, AZEITTERWY
A, BiIsk GEHIX AttributeError T2, MATE DD FEA) ZXHL £T,

FE: A7 227 030524 222 2T, RAHEETFOMAZBENZRIEH 5 & &, HUKD a.x &
A VARV ADEEE (4 Y RAZ Y ADBUEDSFELRITINR) 77 RBHEOEE 512 7 7 R 5 AlHE
MRDHDFT, EADR—7 v b a.x FHEICA VAXVADEE LTHE DY Toh, HERSIFEMRS
NEF, ZoeBh, BN2 200D a.x FFAICEEZSHT 2 2RO LA HGURE7 7 A BEEZSHR
L. FEBEHLNA YRR REEEZRADR =7y P LTERT S LR %

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ kid. property() TIERM I N7 BT 4 DS RTRZ Y FRBEHIHLTE 3 LdHTIE
F2 LMD FEA

o X—7y PPRTELAS: BREN TV KX FHEiE N £, B2 (VAIDX5%) Ta—

7.2. fKXAX (assignment statement) 123
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RINGY =T VAT T 227 b, (HEOLIR) v B 7F 79227 PAGRLALRTRERD £8
Ao RIZ, IRTRELORTHDFHI SN E T,

—JGER (VA PDEIR) I a—RINRY—r YAF TV =27 P THNE, IRFERIDIZERE 5 2 7213
NER D FA. BEDERL, = Y AORIMPMAEINE T, BEEIEKIC, =7 Y ADEX X
DH/NERIFADBITHRLTERLT, =7 YR 204 VT 7 RAHRODERIHWAAL 7D 27 b
ZPRALTIOVDLWEDEOLNE T, 47 7 ADHPANR S, IndexError 23N SN E T (RFIEE
NSy = VAR AZIToTH, VA NEROMAZBIMITEEEA)

—XKEED (WHEDEOR) v~y AT 27 FOBE. FTHRFIE~y TOF M MO H 2HTR
TRERDEFREA, RIZ, BWEEWRALT 7Y =27 MCBEEM T2 X5 8% — /7 —ZOREERTZ X5
Ry TATI 7 MW EDEET, ZOBRETIE. BIFEOF—/fEOMEFR U F - HlOHETE S 2
TH &L, (ACEZROF —DBFELBRWES) Hilkhd—/EONZHAL THOLEVEEA,

I—HPERDOA TV =7 MiclE. BYIREIET _ setitem () XYV v RO EINE T,

o X—=F v IMBRIARAREL: ZRINTV S —RKEBEANFMENET, —KEBEREZ (VA FDEI%R)
22— RINKRY =T VAT T 27 VEEZRITNERED FRA, BIRAA T =7 VIR LB —4
VAXTY 27 PTRINERD EE A, KIS, Z74 ZADFRE ERERT RPN E T 7
ANV MEZZNZN 0 > —F Y ADREXTY, LR FTROFHEIEETRITIIERD FEA. 0T
NHrDERPEARBILS, =T Y ADRIPMAEINE T, BMEMC HRZ 025 —Fr Y AOEXZE
TRINEZ LS5 ZFhFET, RZIC, AT ZREHERAA TV 27 P TEEBRI TS —r v 2
FI7T 27 PCWEDLEE T, B—F v b —F VATHEINTVWBIRD, 254 ZOEXFWRAS —
FUADRILEBRoTVWTEL, ZOHARIEEX—F Y b =T Y RORIPEEINE T,

CPython implementation detail: FIEDEETIX, X—7 v PO IR OHBL LR L TH B L ARINT
B, BT - NERT = —XPRFEIR TS — X v b= o THEGINE T,

RADERIC LR, FHEHEADF ——=F v 3 [l (simultaneous)’ T3 (flRiF a, b = b, ald=>D
DEBE ANEZET) B, RANREBRDZERHE ES5L OF—N—=F v FTREISHENEI D, RELDOITTT,
BlzZIX, UTFosarZ L3 [0, 2] ZHAOLTLEVWES:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1is updated, then z[i] is updated
print(x)

BE.:

PEP 3132 - Extended lterable Unpacking *target DI5EREHE,

124 % 7 E Bl (simple statement)
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7.2.1 2B AX (augmented assignment statement)

RKERAE, ZHER RAXZHAGDET—2DXII LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e M| Mest | M=t | nEsN | /=N | N//=0 | MYt | st
I I I B N BRI

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BERALIE, X—F v b (BEORALLE-T, 78y 2B D EHA) LR X FEFMHL, 25—
SOWHETFHTHEORERARO “THEERITV. BREDLOX—Fy MIRALET, X—7 v M3
LRl X A Ao

x += 1 DX REBERERANIZ, x = x + 1 DL XEEMATUIIFERROEMEICTE 325, B ICFMiITI
RO FEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1T L—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y MITRAT 20T
3724, DHioA 7Y =7 PONBEEZEET 805 2L TT,

EEOMRA L ITE N, BRERASIGLZFHES 2 Al £0Z2FHEL £ 3, 2 21 alil += £(&x) 3%7
ali]l ZF#NR. £(x) ZFHE L TMEZITV, RRICHRZ ali]l KEHDHTHT,

RKERAXTITON 2 RAZ. ZTAANDRAR, — XD X =7y b BFET 2562k E, @HORA
ERIT &S b g g, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WMTbh s
ZrzRRE @EEO IHEREFELTY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRBRICOWVWTOEE LEMICEEORAEH XL
9,

7.2.2 FR(FEKAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERRENED T ) T—ar et 7 a v ORAXEHAEDLERHDTT:

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_ezpression | yield_ezpression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

RAGEE LTHHZZMES ., 75 22a—TFHLABREY 2— L 2a—7DBEE, FRIGFHMEXHA, 252 L
IFEY 2 —VOFRKEY __annotations__ I/MIENE T, ZOREMEE. BBH (774 R—= MEROEEIE

7.2. fKXAX (assignment statement) 125
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<7y ENTARD B HRHIEDERANOMIS T 2 FHOoMETY ., ZOREIIEZAALIETHD, TR
DEHHNAFEL TV AR HE, 772D LAIEEY 2 = LVOREKDFETOIETHEMN/ER I N E T,

AL LTREHES 2, 79223 —=F3 LTS 2 — VA2 —7FOEE, BRI E T, B h
EH A,

B A 2 — S THENTERPF O T WG EIR. ZORFNEZ OB a—Tte -1 kdoickh 5, FR
FHe R X T, BB a— FI2BBMHINERT A

G B 2%E. ERRAE7 77— a >y (BMIthiR) ZiHE3 280, EBRIKRAZITVWE T, MRk
ZRDOEEADBENIGEZ. £ V2T RIIRED  setitem () R __setattr () MERHLUANDOHEDOR
PEHMEHL E3,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y AR YV AZEBEEAT) ZROBEIRZMT 5.
aX Y PTRBT 2O TRV IEDBIRE,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY — % IDE THZ 287 ) 77— a v OFFHE
W70k RIS 2 1R

N—Y a ¥ 3.8 TZHE: Now annotated assignments allow same expressions in the right hand side as the
regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a syntax

€error.

7.3 assert X

assert &, 07T LAPNICT Ny FH 7 ¥ — a >~ (debugging assertion) % {:HhT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression I

if __debug__:

if not expression: raise AssertionError

LEMTT, HERIE assert expressionl, expression2 l&. ZhEFHfiTF

if __debug__:

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIEX. __debug__ & AssertionError 23, [FHADMHAAAZEZSR L TS 2 W HITED _LITHK
D> TVWET, FIEDRETIX, HAAAZI __debug__ XEH DR TIX True TH D, B ER XN

126 % 7 E Bl (simple statement)
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725E (axY FI4 47> ay -0) & False T3, BURD a— FAERSII., 2V A VRRTRGBE LA EER X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDY —2a—FELS5—X vt —IHITA
NZMEID D FRA; a—FIZRRY 7 FL—ANTERENET,

__debug__ NORARIANERPETT, HAAAZRKDMEIZ, 4 2TV XDHIBT 5L ZWCRESNLET,

7.4 pass X

pass_stmt = "pass"

pass [ XVIRIE (null operation) T3 - pass BETEINTH., MDEZFHA, pass 1F. HIENITIE D
WEEH, a—FELTRMABETLELRVWHED T L - KL X e LTHEHTTY, filz2id:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

A7 227 FOHIBR (deletion) (&, RADER L IEF I TETHRNCERI L TVWET, I TRESR
FEHNIEEARE T, W 2D Y FEBRRBICE YD ET,

X—7"y FYRMINT BHIBRIZ, FLDX—5y FREPSENENACHIRINCHIFRL £ 3,

HZHEIDHIBRIE. B —A N E 72037 m — VAFTZER D S ZOHATOREEZR D RE 3, 5 5 OHARITZER I,
HEIDFICI—F 70y Z7AD global XTHEENTWVWEREIPIZEDET, AHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFERL. BLUER T A ZOHIBRRIEIRX, NREZ L —KEA TS =27 PZESNET; X574 Z0OH|
FRIE—RANIZEY R DZED R T 4 A2RAT 2D EEMTT (2. ZOMMKBERDBRIA RSN AT 2
FTHEINTVET),

N—=ar 32 TEHE: DENE. H24HHBAA N LicT7ny Z70HHERE LTENLEGEE. 0 — b ILAREIT%E
25 Z DHHTZHIFRS % 2 LI ERLBT L 7,

7.5. del X 127
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7.6 return X

return_stmt = "return" [ezpression_list]

return &, BABUERN THSOEMNICA R P LTHNE T, 2 A M L7227 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOEZNET, ZAUNDEEL None TEZHZ ONET,
return ZfE5 . RV R+ (%713 None) ZEDfEHE LT, BHEDBEIFOH L2 ST L £3,

return IZX o TC, finally Hiz e bR try XOIMWED G| ZJE X N3 &, EFRICBEED 5T 21112
finally HiDSEITINE T,

VAL —RBEBTIE return XEY =1L —X DD D Z/RL. Stoplteration FIAZAHTIEF T, KX
N7={EZ (HAUI). StopIteration ZMM T 558D, StopIteration.value B D £,

R 22 L — BT SIMELD return XWRIERPS = 2L —Z2DKDD 2R L,
StopAsyncIteration ZEH XV E T, 5D H D return &, IR = 2L —XEKTIEEL T —
T3

7.7 yield X

yield_stmt = yield_expression

yield SUIXEBRMNC yicld X R T TT, yield XEHAWS ¥ yield A THELRIEIME EHEST 2 Z e BHKFE
3, il ZIR, yield X

yield <expr>

yield from <expr>

ELLT D yield 3 & FHliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZT, ZOERITEE OB TR Y =3 L —XBBITHZD 3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,

128 % 7 E Bl (simple statement)
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7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also
known as the active exception. If there isn’t currently an active exception, a RuntimeError exception is

raised indicating that this is an error.

ZITRINUE, raise WRHIORZ, FIANA 727 e LTFHMEIL £F, Z4UX. BaseException ¥ 7~
TRAFEREA VARV RATRIFNERD A, 7T ARS, fINA VAR ARDER Y & 75 25T
A vRZ AT Bz e TRLNETD,

FIAD B ZFIHA S RBEAD T 5 AT ME FA VAR RAFEDDHDTT,

A traceback object is normally created automatically when an exception is raised and attached to it as the
__traceback__ attribute, which is writable. You can create an exception and set your own traceback in one
step using the with_traceback() exception method (which returns the same exception instance, with its

traceback set to its argument), like so:

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised exception
as the __cause__ attribute (which is writable). If the expression is an exception class, the class will be
instantiated and the resulting exception instance will be attached to the raised exception as the __cause__

attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being handled.

An exception may be handled when an except or finally clause, or a with statement, is used. The previous

7.8. raise X 129
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exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from ffil None 2{§E T % Z & T. HlF0E#EZF/RINICIEFRRICTE F 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

FIAMCEE S 2 BMIEHRE IS B D F3, Tz FISMLEICBE S 2 B8 try X ENCH D F3,
N— g 3.3 TEH: None 7 raise X from YD Y & LTHZ 2 k51D LT,

N— a3 3.3 TEBM: __suppress_context__ JEMEORET. HlstDa > 7% bXEENIMNMCIERRITRD
5,

7.9 break X

break_stmt = "break"

break Xi&. #iXE LT for V—7% while L—7ONRITOAHITZ Z e RN TEE T, L—THNOH
BERS I 7 AEROARNCIIHEHTE X EA,

break X, XZHSHZEHNADONL—TEKTZIHE, L—FIF T a D else Hinh 3G EIITFNEAFX Y
FLET,
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for =" break XL -oTHRT TS, V—THlHlX—5 vy MNIZOROEZHREEL £73,

break B finally HiZfES try SXOAMINTIUIRZESTEICIE. L— T2 EBICKT 2R Z D finally Hidd
EITENET,

7.10 continue X

continue_stmt = "continue"

continue XI& for V—T7% while V—THNDIX R N THGENIZOATNE T2, L—THNOBEEERSS
REROHICIIIN T Ao continue XIE. X2 S RO WHIDIL— 7 DR JEHIN LI 2 /e L %5

continue B finally Al&Fioz try X&KklF 5 L &, Z0 finally AIBRON— T A 7 V2D B EIICHE
TENET,

7.11 import X

import_stmt n= "import" module ["as" identifier] ("," module ["as" identifier])x*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" identifier ["as" identifier]
("," identifier ["as" <dentifter])* [","] ")"
| "from" relative_module "import" "x*"

module n= (tdentifier ".")* identifier

relative_module "."x module | "."+

(from HiHs W) FHAD import XiE 2 DDRAT v S TEITSNET:
1. EVa— A2 EMNIFHL, RETHIUIE— FLAIHES 2
2. import XWRNDZRA A =7 Du— VAR THEIZEET %,

X (A= TREUIBN) HEOHIZEATWS E Z2E b x5 EZOHMMERID import U HEI SNz D
E912, 220DRT v IHEIZ LIEICETINE T,

EVa2a—AERMI. B=FF2 1 DHORT v FOFMICOVTIE, A YV R—F2 AT L OFICEDFFLEH
PUTVET, 22T A VR= b RTLDENEED AR A X T EDIMEZE2L2TDT v 7 DIAHAET T
2l MALBBEDOA VR—PFPTEIRY F—IVLEI 2 —LIZOVWTHHHINTVET, ZORT v ITHEK
THLWVWHIZLIF. BELLEY 2—ADRAMP LRV, HBIWE TV 2 —icH b a— FOFETEED, £
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T a—LOPIUEDBRF T —DEZ20DEEHPHRETNS Z EITEELTLIEE W,

FRLEES 2 —ABEHEICHETELEES, XD 320350 1 DOHETO—HALEIZEMTHEZS X512
g

o BV a2 —LEHDKIT as BHNTWHEIX, as DEADLHZERE. 4 Y R—FENEEY 2 —ADH
MLET,

o MOLHIPIEINTESLT. A VE—FINTVWARET 2a—NADRIOEI 2 —LEoskEE. FOE
T a— VB VR— P EINEET 2 —AADBIRYE LT, u— AL AHEMTHBINET

e AVE—PFEIRTVAREI 2 —APBREIVDET 2a—1L THEWEES, T2 —12E0E VD & —
MW, FDRy T —IANDSRE LT, n—IIVARIERTHREINE S, {1 VK- Xz 22—
1213, EfRETRELAELBHiGE#H - T7 7R LRTNUERY THA

from TBRTIE S 5D LEMLFIEE AL T
L. from BiCHREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHRE XNz 22RO TN LT DA% 4T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBEZ R > T\ 202 HERET 5

2. ZOHMATFHDBEBEEER > TP LFEE. ZOHBANTFHRTHTEY 2 —1DA VK- b ZilA,
AVER—PEINEEY 2N EDBMND 20 HEHERT 3

3. BHEL R 5 0IEEE. ImportError 6T %,

4. BYR RN 0725813, as HiBDH 2452 ZOHAHT. Z5 TRVWALEESAZ{ > T, ZOEAND
SH T — ANVARTZERICRIFE RS

f:
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

WATOV R HE (') KEZHDoTWAHEIE, EY2— A TERINTVLELRHINZETOARID.
import XW\WA A2 —7Du —IVHEIEMICHBE N E T,

EV 21— LTEHRINS BEAINLE X, T2 LOZRZEMICH S __all _ WO ELRIOLHEFANS
ZETREZINTET; TOEHEDPERINTVAREEIE, ZIUIEY 2 — L TERI N0 A VK= b IN4H]
MORDE, XFHNDY =7 Y ATRIFAIEDNITER A, __all__ THBEINLAHENL, 2 TREAINTWE R
BREN, BETZIHPERINET, __all__ BERINTVRVWES, A4 IE £V 2-10

BHIZE TR o7, 7YX —2270F (1) THEBRWETORMOZ L TF, __all__ IFRTONAM
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APl 280N ETT, ZHUd API O—HTRVHD (FDEY 2 —LTA YR—bEUHEOATVWE T4 T TV
BV 2a—ARE) B o DAL TLEORWDDIAHATT,

A YR=PDT AN KH—FER — from module import * -— i, EI 2 — L L~V TDAHFINET, 775
ARBBERT DR ZM B 5 £ F 5 . SyntaxError SN ET,

A VR=FTREI2—LEIEET L E. ZOEY 2 —LOffixt4 (absolute name) ZET 2 HEEH D £
BAhAo B 2oy r—=IRMD Ny F —IJIZFENTVEHAE, HED My IR0 r—IhHZD 0y r—
VHEFART B IR VR TEIENTEET, from DRIIEEZINZIEY 212w I —TD
FHICEBEDO My P25 2T, EMRARTZIEET 2 Z R LIKBTIED Sy 7 —JFEED» 5 WD Lo
BT DZIBEET AN TEF T, LHDO Ky b2 1 DOHE, import 2B IR > TWBEY 2 —LDTF
ETR2HED Ny r =Y % RLET, 32O Fy ME 2 DLDL~NLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FEITT 5 L. pkg.mod A4 ¥ R— b T3 Z iZk D T, pkeg.subpkgl
DOH2 5 from . .subpkg?2 import mod ZHE(TT % ¥, pkg.subpkg2.mod &4 Y R— ML ET, HNA K-
F DARRIE Package Relative Imports OFICEENTVE T,

CDET 2 —AhB0— FENEZREPEFEFNCRD VT TV 75— a D7Dl HAAABEE importlib.
import_module() DMEftx 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 3 1%, FERDRHE D172 A BEEEHE(L X 72 Python @V V) — XA THIFHFIREIC A2 % & 5 SR EIRAT
FEfioT, BEDES 2— LAY SANLEEELDHO, Y4 FIHF BIGTRA (directive) TF,

future IFHIED R WEBER XN/ D Python DAN—Y a VICEBICBITT 27-0DdDTT, future X
WK o THEREDIERE L 2 ) ) —RDRNCZNEEY 2 — VA THAT 2 Z e B HIKRE T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]
("," feature ["as" <dentifier])* [","] ")"

feature = i1dentifier

future 3. EY 2 — VORHEFIICEDPRITIR D TR A, future XDFNIZEVWTIVWABRIIULTTY -

e EVa2—LDRFaXyT—arXEH (HIUL)
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o« ZOMthd future 3L,
future X% 5 HEDH 2 HE— DHFEIL annotations TF (PEP 563 &L T X W),

future X THMIC TE 2B LMWL EEIRX 9 T3 Python 3 BB LFT I, 2DV R b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNHWEXBLICETHEMIIH > TWT, BAEHMED DT
BRI TWd D, JIRRZRIZTTE,

future 3X&, 3 XS4 VIR D TRl E . bR 5 SO E 72 TR (construct) (20
TEIRMNUINZEINTWEHE, ZEHTEILEILIERZ 23— F2ERT 2 e TERSATVET, #Hik
BHEBEIC & o T (B THAIRED & 5 7)) AEQ R WH LRI Ao e S 2HD 9., 20
By AV TIREY 2L ZHDOR D DI THENTT 208 R DH 20 LLERA, 25 Lka— FERICET 2
OB, FITRETRIEIL TSI ETEREA,

INFETODELTHOY Y —RIZBWT, a2, FIZEDEENERFBADEH > TED, future KA DFEHE
BEEFNTOURESIIEI Y A NS —2EH L ET,

future XD EATRHC BT 2 BRI 2 BRI, import X 2RI U TS, BEHEEY 2 —)L __future__ 23D D, Z
T OWVWTRRETIRNE T, __future__ &, future XWRITINZFRIEHE D LT import ENE T,

future XDFEITRAIZ BT 2RI BRI T, future X TEILE N2 FFEDHEEIC X > TEDL D £ 5,

T, MoRRZERIZZVOTHEREL TV

import __future__ [as name]

ZAUX future XTEH D FHA; ZOUIEF D import XTH D, Z DMDRFR I BEIEAT 1 RS 72 Hll BRI &
HHEEA

future XD A -72EY 22— M A THEDLNA TV SHHAAARE exec() R compile() IZ&->Tay (L&
53— FiE, 774 FOFRETE, future SUZBRT 2 H7 B ERMITIZMES K5 XRoTnET, Z
DR compile) DA T a VEIHTHIETE LT — FHIIZOBBICHET 2 FXFa X Y 2B RLTIE
éL\O

WEA >R TV EDOTa Yy T TRA AL future XiE. ZOBRDA VX TSV REy > a yRTEMTR
DET, AVETVER%E -1 AT a VTEILTEITINREZRZY) M EAZEL. X2V 7 FHIC future X%
ANTEBL ., Hil-EEEIZ A7) 7 I FETEINRICEBT 2ty > a v TEMICRD £ 3,

BE.:

PEP 236 - Back to the __future___  future &0 FHZR
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global i, BEEDa— K7 my 7 2R THEIINDIESXTT, global Xi&, FIZBL=@EAT%2 /v — L%
B LTS 2 X 58ETAILE2ERLE T, global b7 0 — L EBUITRAZITS Z 2 IZRARE
TIP., HEHZHZHEZIZZDERE 70— "L THELESEI R0 —r IV EHESRBT 2 TEE T,

global XTHIET 240N, RILa— 7oy 7T, 07 I 47F X I global XK DA - TIERD
FH A

global XTHIFET 2HHME. for —TON—THllIZ -2y bR, class EF. BIBUERE. import X, EH
77 7—=>aryTREEE LTH->TERD EHA.

CPython implementation detail: BIEDEIETIZ, Zh o DHIRD 5 BE OOV TIEHEHFIL TVWEEA
M. TarI ATIORMENTMAHEEHTRETIEDD A, FROFEETE, ZOFKIREZ@EHILAZD. B
BO55170 75 rOEKRMIEZEE LD T2A0EMELDH D 75,

TOJSIDIHDERR: global 3 —FIT0F 2H6RMf] (directive) T, ZDIERAIE. global X & [l
WHAAENTT— R L TOABEHEINE T, FHZ. HARAAD exec() BAFINICA o TV global i,
BREOUTHLZ BATWS a— 7oy ZAIMRZKIZT I i3k, ZOX5 BXFINICEENTVD
a—FiE, BABOMSHLEE 2 — FAD global ITHEELZ T EE A, FARDZ A, B eval() B &
O compile() IZHHTITED £,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal &, FIEINFATFH a2 — "L ERLE —2OMUlO 2 a— FTCRICHEIN-ZHESIRT S L5
WKWLES, ZHiE. BEOFT 740 b OBENE T 0 — IV EARIEBEHERTZ2OTEETT, ZOXE. FIZ
H2A—FH, Fa—oL (EYa—)) Ra—TFPNOu— AN R a—-TOIMIDZERZzHRETEZ5 X511
9,

nonlocal X THIEZXNTHAHNI. global XTHIEINARIEE WL, IMIDRAa—FTITTIEET 2 HEL
SRLRTNERD FEA FLOFEENELNEZNE R a—-TFORERPEHER X ZHERTEERA),

nonlocal X THIEINZAHFNE. B—HNLRA—TTCITTCREETAIHRBEEEL IR TXA,

BE:
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PEP 3104 - Access to Names in Outer Scopes nonlocal X DA,

136 % 7 E Bl (simple statement)
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EIGHT

#&X (COMPOUND STATEMENT)

BESUTE, DX (D7 —T) BAD £7; BEE, FIZA 2 TV 2 MOXDETORIENA S DD T
THEZRITLE T, —RINCIZ, BEUIEBATICE Z2hio THINE T, 2E D2 —TIER I Bl E
EHLDHDET,

if « while . BXY for i, EHZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WKCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO F D OFiRTa— KO
L TP FEITTEL LIICLET, B 77 RERD /2. #HNIZEEX TS,

BESOE, —oLL LD Hi (clause) » 572D T, fild, Ny XL AL — b (suite) 26K DFF, —DODHE
EXEHRTEHOANY XiE, BTRILA VFY FLRAUICBIAET, BHiONy KiF—BHICHNTBZF—7—F
THED., aurTHELIET, A4f =M Bk THIAIZNELDEED T, A4 —ME. AN XD 3
TOoar>yORICEIar Yy TRYJ> TEPNIz—DOD EOHMY, /213, Ny Rk ITT—2ZL 4 VTV
FENTLDEEDTT, BEDERADAAL — MR D, SHREEXEXA I TEET; UTOUI else i
BELELHD if BB 200 F-oZF D LARWVWREDHEL2STIEIZRD £35:

if testl: if test2: print(x)

Fio, ZOAVFTFRAMTE, EIan icksMEEanr X hEnTT, o T, UTOHITIE, print()
DIFH LIZERTEITEN B H, RLEFETINARVROL S S2TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
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classdef

|

| async_with_stmt
| async_for_stmt
|

async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2, Z D2 DEDENT 372 b D TR T LE T, £/ T 7 a > OGNS,
XA T ERWTHFETHE 2 DT, BIRZIITFEL £¥ A, (Python T, " X5 23D (dangling) else’ [
X, AANEINE if XEA VYTV FIBB I TRIRINET),

DUT offiic B 2 3GERAoFed T d, S D70z, BHizhl4 DITIcEL X5 ICLTnE T,

8.1 if X

if & RETIKREFETT DI lbh g

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xid, Xe—20—OfHliL TW X, EIZRZETHIT T, BEIZR-LHDRA — M2 ZENLET (E: true
A false DEFICOWTIX, T—ILEE (boolean operation) Hiz B L TL ZXW); iz, ERLZAAL — b
ZFEITLET (ZLT, if XOMDOETIE, EITPHEZ S NEEA), BTORIMBITR o YE, else Hidd
HIUF. TDARA — b DBFETENET,

8.2 while X

while &, ROENETH LM, FITZEVRI=DIELNET:

while_stmt = "while" assignment_expression ":" suite

["else suite]

while ERZRDIRLEBHH L, ETHNUIRMNDAAS — b 2RTLE T, ADBBTHE (B 51
BoTWbZedbDHDAET), else HINHLLAITITZTNEZFEHITL, L —T2KTLET,

RAIDAA — AT break XDFETEND L, else HIDRAA = 2RHTTHI B NN—T2KTLET,

138 % 8 Z #£83 (compound statement)
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continue XVBAIDAA — FATEITESND &, A — PHIZH 2D DXDETEAF v LT, ROEMF
fliicE D £9

8.3 for X

for &, ¥—=Fr YA (XFH. BT NVELIFV A L) . ZOMOKIEARERA 7Y = 2 I (iterable object) K
DEFRICTE > TRIBAIEZ1T S F=dicffibh g3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAMEI—ELEIFMENAEST, ZOMRBATITINAT I PRZALRITAERD X8 A
expression_list DFERIIH T 24 7L —EBEREINE T, 2OH. ATV —XDBEZ23ZQZhDHE
REIH LT AT L= 5RINLIEC—EDD, A4 — MBFETINE T, ZNZNOBEZIEEDOR AL
(XA (assignment statement) Z B L TLIZE W) T target list ITAA XN, 2Dk, AL — PIETSH
¥9, RTCOEREBVYo2 X (=T VADETH -7z, 47 L —X) Stoplteration filFEEH L7
CEX, HIEEIZ), else HivHhIUIZhDETSN, L—TF3HKTLET,

BHIDAAL — b DHFT break XHETEIN 2L, else HIDAAL — N EETTEI RN —-TEKTLETD,
continue XDWHRHID AL — "N TETEINEE, A4 — T HIRDBZEDDXDE[TERF Yy T LT, ROERD
RS B . T EROBEREDPENE SIS else HIOMMIZED £5,

for V=73 X =7y F VR FADEBADRAZITVWET, THUTED, for L —THHEFD T, ZhLHTOE
ToRARBEHFZEINLET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

N—=THRETLTH X =7y FU R MHNOARNIHIBRENEEAD, 4T 7 TANEDHEITIE. V—TTDORA
FRLITbtgRA, b b HlAAABEE range() 1&. Pascal ® for i := a to b do DFREZLI 21—
FERDISHE LT, BEOATL—XERLET; $7bb, list(range(3)) IV A [0, 1, 2] KL FT,

AER: V—THTOY =7 Y ROEFIEIMPLMES DD £F (ZHUII 2 -2 TNARS =T Y RAD A, il Z1E
VAPCEIDEET), COEBIRIMEDOND L EBIT 27012, NENRD Y ¥ 23fFbhTsh, 20
AUV RIREDRITNEEINE T, ZOIVYEBY —r Y ADEIICETI, V=T I3KTLET, 20
DB, AA = bOHTS =7 YA LBED (F/3LHO) BEEZRET 2. (ROBEZROMED, BEL
HEADBEDERDA VT v 7 AT/ 572012) ROBZEPRITENZ 22 %3, Rk, A4 —roHf
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Ty —r VY AFOHREOBERDMICEREZHAT S, HEDEEIIL—TOROBETHERDONS ZIZkD
T3, I LMARRIE, ENRAZICoknh s, UL, O —F Y ALERDR T4 R fio TR ar—
PEDZZETHIONE T, FIZIERDEIICLET:

for x in al[:]:
if x < 0: a.remove(x)

8.4 try X

try SF. DL FLHOUK LT, FSMLEB X O/ E73 2 ) —> 7y Fa— REIEELET

try_stmt n= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" sutite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the ¢y clause, no
exception handler is executed. When an exception occurs in the try suite, a search for an exception handler
is started. This search inspects the except clauses in turn until one is found that matches the exception. An
expression-less except clause, if present, must be last; it matches any exception. For an except clause with
an expression, that expression is evaluated, and the clause matches the exception if the resulting object is
“compatible” with the exception. An object is compatible with an exception if the object is the class or a
non-virtual base class of the exception object, or a tuple containing an item that is the class or a non-virtual

base class of the exception object.

BINHDE D except HICHDAB LB o 7BE, BEDI— RS 512, ZLTIHOHLRAZ Yy Z7AL
BMREHIET, !

ezcept IO~y XKIZH 2N EFHE T 2 & 2IHIANDIFRET 2L, TTADNY RIBRITF vy L EN, #H
TR BN T BN RS OBRBEZBED except BIDIMAID 2 — FRMIHLAZ v 712 L TITVWET
(try XEEBFNERITLI0D X S IThbiEd),

IS % except fiHOD 2 ¥, except HiDRAA — FPFEITEINE T, ZDIE, as F—V— RIFEETIUIL
ZOBRTIHEZINTVWE X =7y MIBIADPRAINE T, 2TD ezcept HIIETHRER 7y 7 Z2FK>TWw»

*LogIshg, Flofist R T 2 X5 7% finally HISEVIEEICOAFIHLRAZ y 7N EDD 5, HLWANC X > T, Hufilsh
kb

140 % 8 Z #£83 (compound statement)
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BRI D FHA, 2070y ZORRBIZEES 2 &, @I try XEEDOERL2SFETE2MELET. (20
ZriE AR PSR ODHIHANT T I HFE CBIINIH L THEEL. RlloAN> R SHD try BiITHISFELE
L7ea, MUY R 32BN R LB L s w2 t 2 BIRL 9, )

IS DY as target B> TRAZINIZE &, ZHUX except HIOKDO D ITHEINE T, ZhiEb x5, MUT
Da—Fk:

except E as N:
foo

U Toa—-RMEREN 2D L 5% DTT:

except E as N:
try:
foo
finally:
del N

Lo T, HilFt%E except HILIFETSIRTE 2 X 512T 2 72012id, BlOABNTRAI LRI D /A, At
DHIERXNZDIE, FL—ANy IW[E5EXNZ L, ZODREXY 7 T7L—ALTERSRBEZHED. XROFIR—IIL
HKETZDO7 L —L2HNDOITRTCORFAEREAEFSETLESI ST,

ezcept BIDAA — M BEITEN BN, BIFMCEI T 25303 sys EY 2 —VITRTFES L. sys.exc_info()
5772 ATEEXT, sys.exc_info() &, HIF7 72, P4 AL VR ZLTHIARRAE LT 0TS A
FOMEEZBNTS P —ANy 7 ATV 27 (REEDOERE 2SR TEIWV) 0 3 ERZPLRLIEX TV
IR LU E T, sys.exc_info() DfEIX. HIFZ M LB > SRS & 21z, DT (BRI LT OfEICE X
NEs,

A7 arvdelse fiiild. avbu—ra—n try A4 — bRHET, FINIEHZXNT. return X, continue
X, break XOWITNOEDETENRIP > TGEICETENE T, else BITRE/FIFNI. FRCH S ezcept
TR EIhEE A,

finally EiN3d 285813, BRIBR OMUEIEELE T, £ ezcept HiX else HizA®D. try HiNFETIN
F5, ZNOOHIOFTHADIEEZ, ZOHIAPMEI N TORWEEICIE, FIAHNI—FRNICREEIAE T, X
finally BIDEITEINF T, RESNLBINDGD - 75513, finally BIOREBTHENINE T, finally Hi

ThHloFABER E N 2HEE. RESOTORABNIF LW Oa Y 7HF A LTRESNE T, finally
HiT return X®H2\WIE break X FETLIGEIR. MESNLHASNITEEEI L E S

>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42
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Finally HiEFATLTVBRIZ. 70275 406 BUMERIFIHTE 24 A,

try..finally XD try AL — MHNT return . break . F721F continue XHBETEINIIGAE. finally Hi
b, ZOX% KT ERPIT ETSNE T,

BIELODIR D EIZRIRICFET SN return LK o TRED F9, finally HIMHTFEITSINS /0, finally
HiTHEITENT: return IFEITRRICFETEINDE Z IR T

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

BIAZ BT 2 2ot fBEHIE AN Bicd D x5, F7. raise XOMAHIC X AHIANDAERICEEF 2 BT, raise
X b5,

N— a ¥ 3.8 TELH: Python3.8 MIATTIX, EELOMEICKD finally #iTD continue UIRIET LT,

8.5 with X

with Xi&, 70y 7DFETE, AVFTFAMII—I PR Lo TERSNLEXY vy FTTI v I T2
b Fd (withXEAYTHFAMIRZ—Tv 272 aryz2ZRLTIEIV), ZARRED, £<{H53
try...ezcept...finally M Z =2 % h T2 THERMICHAHST 2 Z e A TE T,

with_stmt = "with" with_<tem ("," with_item)* ":" suite

with_item ==  ezpression ["as" target]
—Do0 " BHE” RO with XOFETIILUTO LS ITETLET:
1. a2y 7% A b (with_item THERHNN) ZFHiT 228 T, aV7F AP A—I Y ZHIRLF T,
2. AVFTFAIIAXA=T %D __enter _ () XY v EP, BTHESI dica—-FIET,
3. AVTHXFAIRR=I ¥ D __exit__ () XAV v FH, BTHES dicua— FIhET,
4. AVFTFAIII=IXD __enter__ () XV v FHRMPINET,

5. with XIZX =7 v " BEEFNTWEL, ZHUT __enter__ () OEORDEMUAINE T,

FRR: with UL, __enter () AV vy PRI =BT LEEEIE __exit__ O DHEITFEINE Z

142 % 8 Z #£83 (compound statement)
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YERMEILE T, TTDT, BLE—F v YR MODRAHFICZ I —BRELEGEIRIE. ZHRIEZDR
A—bPOHFTRELEZI—LREL ESHONET, UTORT v 7 6 2SR TLEX W,

6. 24— bPFETSNET,

7. AVTFRAMIE=I%D __exit__ () AV v FPMEEINE T, AA—’fIMC Ko TR T EIN=D7%%
5, ZOFMNDOTL H, FL—ANw IH __exit__ (O WXFIBE LTEINET, 25 TRIINI 320
None 5|BMEZ 6N F T,

A4 =DM K DIRT SN, __ezit__ () XY v FHLORDEHH (false) 7 H1E. BISHFEEH &
NEJT, ZORDMENE (true) 7251 XFINIIIHI S, FATIZ with XDRDXLP St E 5

B LEDAA — FHFSTRNMASLOMETKR T LGE. 20 __ezit__ () »HORDEHIZEHA S
T, FETRIEAE LMK T OIS U8 O ED Sk L £9,

BIToa—Fk:

with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit (manager, None, None, None)

BROBERPHDHLE, AV TFAMIRI—I Y IFEBD with XPFA L EINT=2D XS5 IETLET:

with A() as a, B() as b:
SUITE

ZAUIR ke FEfT T

8.5. with X 143
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with A() as a:
with B() as b:
SUITE

A=Y ay 31 TAE: WO 7 A PREFR—PLELE,
BE:

PEP 343 - "with" XF7— kX2 + Python @ with XDtk HR. BIOHIPREHINTVETS,

8.6 BAMER

BIREREZ, 2V ERBIA 7YV 27 PEERLET (IZREDMERE HiZK):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator = "@" assignment_expression NEWLINE
parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_posc

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| "xx" parameter [","]

parameter = identifier [":" expression]
defparameter n= parameter ["=" expression]
funcname n= identifier

BIRUERBFATAIRE R TS, BIBUERZHT T 2 &, BEO - AR ZEMAN TR 28 7o =2 +
(BABDFITARE — F 2L 207 v 8 —) KK L X5, ZOMEBCE 7Y =27 Micid, BB OH S 7B
bz ra— e ARiZ2ER 8 LT, BIED 7 m — VR AHTZEANO BB A o TV E§,

BIRUE R BB A AT L $ 8 A BABAREBEBEB O S -IcoAEITINE T,

BBERIZ—2OU LD 7OL—42 XTIy 7 TEEd, 7aL—2RFBMEERT 2 =, FBERDOA-T
W3 Ra—7TiHlidhE T, TOMEE BTV 27 b EHE—DOFBUCE 2O LAJREL 7Y =7 M TH
JIUERD FX A, BBA 7Y 27 FoRb DI, RINEPBEEGICREINE T, HEOTa L —XEA R
FLTHAZINES, Fl2E UTokS5ka—Fk

2 BEROAROBHIOX L L THONEZXFHN 7 71, ZOBEO __doc__ BIEIEISH, ZOMMD FFaxXyF—23a X
FH| kb FF

144 % 8 Z #£83 (compound statement)
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ef1(arg)
ef2
def func(): pass

1. VW WRE EliTF

def func(): pass
func = fi(arg) (£2(func))

L. BiEDa— FTRITA OBZ func LW ARIAN—RINCHRMA ST 2 Z L idn, twH e TA%kRE
£7,

N— a ¥ 3.9 TZHE: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DL LD R3IE 25 parameter = expression DJEEM->TW3 & Z, BIE " 77 4L b5IEUE” 2For &
WET, 77 40 MEZFORGIETIE, FEOH LRI ZSIB T 2 518 IZEKTE. 2058 MKE 18O
T 7 AN MEBEDONE T, HE5IEDT 7 4L MEZF o TWB5E. U 7" 2T 2 £ TO5 8
BTT 7 4V MEEZF > TORFIUIRD $EA - ZHEUEERTIEIRIS A TORWSIHIHIR T3,

TN LI BERERERBDPETINZ L SICEDNSEAFHEINE T, Zhid. 77 40 M5 IBOAUIE LD
ERINDE JWCRE—ELTFHEEN, AL " HEEAD” EHRFCH LOIHHENE Z e ZEKL ¥
T, ZOMERREEEL THL 3R 7740 FIEUEDS Y A FRFHED LI R I 2 —XTIARA T =7 b
THZLZWCHETT: D07V 27 b2EE (FIZIXY R MCERZEM) $28. ZO7 7 4L M
DEBOHELZITLELET, — M, ZEERLARVEIETT, 2O XS REIfELRT 2123, 77 4
L MEE LT None 2\, ZDE%EBAAROHFTHRINICT A M LET, HIZIEUTOLIICLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BB O L D BIRAHT WS 238, MU L (call) BiTHBRSRATVE T, BBECHLZITS &, <5
XZY R MIERINTETONT XK, MBI ¥—T7—=F 58 77 4L MEDW T HEBRA X
NETF, "xidentifier” BRADEFEETNIE. Ko TRTOMBES I EZITW - =2 IAcwiifbanzd, 2
DT 7 4V MEIZZED R FILTT, "**xidentifier” BADTFET X RoLITRTOF—V— F5HEZT
WolEFMNED~vy ¥y 7437 7 bWt EnE T, ZOT 7V MEAXFRUCRE DDy Y 74T
Yl FTT, "x” % "kidentifier” DBED TR RIFF—V— FEFARTX—KXT, F—U—F5l8uck->T
DABEEINE T, 7/ DHIDKF X ZFNEEH F X —XT, MEIBICL>TOAEINET,

N— ar 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FlIECIE. FIEAIICHIT T 7 expression” JTERD 7/ 7—23 Y 26 E T, *xidentifier %
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xxidentifier DR TH. TRTOS T /T —>ary22F6NET, BRI, 51V X D&
IZ 7-> expression” ¥R D "return” 7/ 7T —>a v EDIFILNET, INH5DT /) T—Yavid, EEOHE
#h7% Python ORXMMEZE T, 7/ 7= arhdHoThH, HBOEKRIIEDY ERA, 7/ 7—> a3 VOfHE
X, BT =27 D __annotations__ BHED., 518K EF—r T EHE LTELNE T, __future__ D
annotations 4 ¥ R— F 2o 725E1E. 7/ 7 — a3 VIFETRIQEIXFY e UTRFFE N, 24Uz & b FFfi
DEBEDATREIC R > TVWE T, £ TRWVWERIK, 7/ 77— a VIZBEBERPFEITIN- e 2 E 3,
DT —RATRE, 7/ 7= avidy —Ra—FiZBN0 L I3ES IEF Tz ZehdHb 3,

RERHCHER T 272012, AR (BRTCHBX N TORWVER) 2ERT2 2 dTEET, 23 SL4
(lambda) OEITHEFHENT VS T LXRZMHVET, 74X N BEREROMIREZINCHE L Wnw
PIHERLTLEXIW,; Vdef” XTERINZBED 7 2 XA TERINZBEO X 51, 518 LTiERED.,
HMOAFNICEI DB TE2 D TEET, BRORE 7 /7 -2 a UPEFTTELDT, "def” WROAMR K DiEN
T,

TOTIIADXRE: BHREBE N4 7Y =2 b TF, BBEERNTRETEINL "def” E, IRDERTIEE L
THEEZ20— VR ERLET, 2 A M LABEBATHEDN S BHZRIZ, def ZEATVW B O —-H 1
ZRUCT 72 RATEE T, sblllE BEIDITERIE (naming and binding) HizZR L TLZE W0,

BE.:
PEP 3107 - Function Annotations B¥(7 /57— a v DIt DR,
PEP 484 - B> b 7/ 5 —3 a v OMEENLERMNITITHEE LV FDEH,

PEP 526 - Syntax for Variable Annotations 7 9 2AZ L 4 VARV RAEREZ EOCEBICTIe Y P WEFTE
2 t&AE

PEP 563 - 7/ 57— 3V OBEESHME ETRHICY ) 7— > a YEENGHE T 2 DT XFIER TR T
ks, 7= avicBIARNASBRBOYE—

8.7 VS RAER

7 IREREZ, VIAFTY 2 P EERLTT (IREEOEE HiZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

75 AERIETARER LT, MKV A MIEHE., REZ7AVA M 25257 (XD EEREWHIZ. AZ27
SZAEBRLTIIEIV), TILSH, VA MDZFALHOBEREDFHEIIY 727 7 AL L THRWI TR TH BN
ETT, MRV ZFDRVWI T RIE, 77 4L T, KSR object ZMKT 20T

146 % 8 Z #£83 (compound statement)
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class Foo:

pass

. T eRFETT

class Foo(object):

pass

RIZY T ADAA — bW, FlrFAT7 v — L4 (BEIDTERE (naming and binding) 2B L TLEEIW) A
T, HiifEohize — VAR T4 D7 a — OVEFTZERZ - TEITINE T (B, TORL— b
BECBEBERDEENET ). V7 I7RADAA — IHFETLKZ D, FIT7L—L2B3HEEINETN, n—A1
RAMZEMIRESNE T, K, MR R P EEKY 7212, RIEFS v — A VARIZER & B EREE I,
ENEIUES T FAF TV 27 FPERSNE T, RFZIT, ORIV HERIEVT, 7724020
PIARXTY 2 MICHMEENE T,

75 ARKRTRBEDERSNLIEFEIFH LN Z 2D __dict__ RS E T, ZOMEBHRHFTE 2D,
7 AMMEL NI BRI DOEBE 2o TERSINL I FRATHLLZDATT,

77 2MERIE, AT SR ZHALTRIBICARZ< A X TEET,

R z7aL—1r320LRLEIIC, 77RBTaL—1+F5IehHRET,

@f1(arg)
ef2

class Foo: pass

. R WREEMT T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7al — X ROFHEREANIEE T a L — &2 LRI TY, MRIZ7 7 2B CHEEINET,

N—=Ya ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously, the

grammar was much more restrictive; see PEP 614 for details.

TOVSIDHDIR: 77 AEBRNTERSINIERIIZ FRABETHD, 2TOAL YRV ABTHEXH
9, A VARV AEMHIZ, XYV v ROHT self.name = value ¥ T35 CRETEET, ZI7AEBHEDA
VAR AEMHD "self.name” KL T7 V7 ERATE, ZORTLTT7 7 EALELE, 4 VAR ZBHEFRZD
I ABEEREMLET, 77 RBEMHEE. A VARV RABEDOT 7 AL MEE LTEZETH, 22183 a—%7
NRMEZES & PR RERICORAD £, ik F 25 &, FEMlREENRR D4 ¥ AR AR T
ER= 2

B 25 2DKKDRPIOX L LTHLNDZ XTI 75113, ZORRIZEHED __doc__ BHErkbh, ZOZ5ZAD R¥aXyF—o3
VXFR ik ET

8.7. VFXER 147



https://www.python.org/dev/peps/pep-0614

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

BE:

PEP 3115 - Metaclasses in Python 3000 X &2 5 ZDESEBIEDLEL, XX SAMEDIZ FAMNED X
IR I N2 D ORI E L L2 E

PEP 3129 - 327AL—% 7 J7A7aL—XZEMLERERE BHBTFTaL—Xe XYy FFar—&ig
PEP 318 TEAZNE L7,

8.8 JI—F>

N—a ¥ 3.5 TEM.

8.8.1 JIL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THEIFLTW2 2 L—F V3% ORFATHELL BHATEZ T (T—F > 2BMLTLEIV),

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
aAn—F VEBOAREKDH T yield from 2T % & SyntaxError 12720 £9,

a)L—F B DH:

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable &, Z® __anext__ XY v R TCIERL a— FEEITA[HE/R. asynchronous iterator %

EFRS  aiter X Vv FERIEHLTVE T,

async for XXX o CIHFEMLRA 77 TN ZMBICA TL—>a vy 32BN TEET,

148 % 8 Z #£83 (compound statement)
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ITDa— Rk

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & H T3

iter (ITER)

type(iter).__aiter__(iter)

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

AN adter ()X __anext_ () ZSBIRLTLIEE W,

aAN—F VEBOAREDIT async for xS % & SyntaxError 12720 ¥79,

8.8.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

MUToa— K

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEfT T

manager = (EXPRESSION)

aenter = type(manager).__aenter__

aexit = type(manager).__aexit__

(Ko<= 1%i)
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HIDR— % 5D E)

value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

await aexit(manager, None, None, None)

FMIE  aenter ()% __aexit () BBIRLTL W,
aAN—F VBB OAREKDIT async with X2HT % & SyntaxError 12720 ¥9,
BE:

PEP 492 - async X E &V await BXAZTDOIN—F > a1 —F % Python OFr d M IE LR
W2, ¥ R— bF2RCRBINL RS

ii1pE3

150 % 8 Z #£83 (compound statement)



https://www.python.org/dev/peps/pep-0492

NINE

ky FLARIVEE

Python £ & 7Y &%, BEEANR., 07720518 LTERZbNLRAZ Y I, WEENC A4 TATIE R
o, BV a—ADY =R T 7 ANVRKRYE BRARATEDPOANEZBI P TEET, ZOETIE, Zhth
DEEITHW LN BRI OWTHIAL TV E T,

9.1 2% Python 7O 3 L

SiBROF T, ZOFEEUETEA VR TV RBPED IS WCEFHEINS 0 FTHET Z2LEITZ VDT
M, TR Python 7077 20 & H > TEL e RITLBE T, E2K Python v 7 J Ak, &R
b XN B85E: R TOMAAAEHAEHEE Y 2 — L HFIHAHET, 2D sys (BA RS AT A% —E R),
builtins (FHAAABIEL . B XU None)., __main__ D 3 DEFRD2TOEY 2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FEITT I, a—ArB X7 0 — OV AREIT2ER %
RT3 DI NE T,

5E272 Python 7127 AD#Z. TOHITERSE 77 A VAHDDDHDTT,

A4 YR T) R MNEERE—F (interactive mode) TEEIZNZ I DD ET; ZOHE. A VX TV XF%ELR
BRIV T LEFHATEITTZOTIEIRL, —ERXE—DOFTL (HEXDLEbHDET) ZHAAATIEITL
9, YIHIREBOREEE. B2k 7ur I o 2R 732 ZORBELEFRILTY; £FETE. __main__ OHAHFIHE
FINTETENET,

ST 7T 8E 3 ODEATA VA - ) XEXET: -c string A~ K734 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 77 A REEAND tty 734 R
PolGB. A V=TV XIIMFEE— FICAD £F, ZhLDHNDOEEIE. 774 VEREeERTu I 68 LTHE
TLED,
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9.2 771ILAS

R 7 7 4 Vo 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

MEEE— FTE (Fy TLRLO) HEXDREBICZEATZ AL TRRLRVWI EIHERLTIEEW; ZTh
. HEXOKIEE =PI T 27D DF00 D & L TRETT,

9.4 IXAH

HKANIZIE eval O DD E T, ZHIREEHOEHZEMAL £3. eval O IZHF 23755 8, UT DK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*

152 FIE Py TLRNILER



TEN

FERRIGELER

BUTIZRS D& Python OFERLIET T, CPython O S—H 24T 2 7D OXIEER D S EHEEI N H D
T3 (Grammar/python.gram 22D ), TIIWRTDIF, a— FEKB O 7 —WHICBEFRT 255 %
fé\ﬂ]ﬁbf\:)\‘_:\/“ El yfj_o

The notation is a mixture of EBNF and PEG. In particular, & followed by a symbol, token or parenthesized
group indicates a positive lookahead (i.e., is required to match but not consumed), while ! indicates a
negative lookahead (i.e., is required _not__ to match). We use the | separator to mean PEG’s ”ordered

choice” (written as / in traditional PEG grammars).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE*x ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */*% but ignore them

type_expressions:

','.expression+ ',' 'x' expression ',' '**' expression
','.expression+ ',' 'x' expression
','.expression+ ',' '**' expression

|
[
[
| '%' expression ',' '**' expression
| '%' expression

| '#x' expression

|

','.expression+

statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

| compound_stmt NEWLINE

| simple_stmt

| NEWLINE

TKDR=1Z%E <)
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(AIDR=I 5 DREE)

| ENDMARKER
simple_stmt:

| small_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'.small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntazError.
small_stmt:

| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt
compound_stmt:

| function_def

| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
|

while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield_expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
| ("(' single_target ')’
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)

augassign:
| V4=

|
|
|
|
[ %=
|
I
I

(Ko<= 1%i)
154 % 10 & B2BICGEMLER
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(AIDR=I 5 DREE)

1<g="
1>>=!
Ugk="

I//=l

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'monlocal' ','.NAME+
yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
[ "from' ('.' | '...')* dotted_name 'import' import_from_targets
[ 'from' ('.' | '...')+ 'import' import_from_targets
import_from_targets:
| '(" import_from_as_names [','] ')'
| import_from_as_names !','
[t
import_from_as_names:
| ','.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','.dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]

dotted_name:

| dotted_name '.' NAME

| NAME
if_stmt:

| 'if' named_expression ':' block elif_stmt

| '"if' named_expression ':' block [else_block]
elif_stmt:

| 'elif' named_expression ':' block elif_stmt

| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:

| 'while' named_expression ':' block [else_block]

(RDR=I12HiL)
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(AIDR=I 5 DREE)

for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' [ ')' | ':")
| expression
try_stmt:
| '"try' ':' block finally_block
| '"try' ':' block except_block+ [else_block] [finally_block]
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
finally_block: 'finally' ':' block

return_stmt:

| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'

function_def:
| decorators function_def_raw

| function_def_raw

function_def_raw:

| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block

| ASYNC 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
func_type_comment:

| NEWLINE TYPE_COMMENT &(NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

params:

| parameters

parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]

| param_no_default+ param_with_default* [star_etc]

(Ko<= 1%i)
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| param_with_default+ [star_etc]

| star_etc

# Some duplication here because we can't write (',' [ &')'),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:

| param_no_default+ '/' ','

| param_no_default+ '/' &')'
slash_with_default:

| param_no_default* param_with_default+ '/' ','

| param_no_default* param_with_default+ '/' &')'

star_etc:
| '+' param_no_default param_maybe_default* [kwds]
[ "' ',' param_maybe_default+ [kwds]
| kwds

kwds: '**' param_no_default
One parameter. This *includes* a following comma and type comment.

There are three styles:
- No default

- With default

- Maybe with default

- Ends in a comma followed by an optional type comment
- No comma, optional type comment, must be followed by close paren

The latter form is for a final parameter without trailing comma.

oW oW W OB W OW W OWR R R R

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'

param: NAME annotation?

annotation: ':' expression

default: '=' expression

decorators: ('@' named_expression NEWLINE )+

There are two alternative forms of each, to deal with type comments:

ROR—SER)
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class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'class' NAME ['(' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT

| simple_stmt

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| '+' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| '"x' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression

| expression !':='
annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression

expression:

| disjunction 'if' disjunction 'else' expression

| disjunction
| lambdef
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect

# a colon, not a close parenthesis. (For more, see parameters above.)

(Ko<= 1%i)
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#
lambda_parameters:

| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_etc]
lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
lambda_param_with_default+ [lambda_star_etc]

lambda_star_etc

lambda_slash_no_default:

| lambda_param_no_default+ '/' ',

| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+ '/' ','

| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
| '+' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| '+' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ',

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| 'not' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

(RDR=I12HiL)
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noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

gte_bitwise_or

|

|

|

|

| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
|

is_bitwise_or

eq_bitwise_or:

noteq_bitwise_

(=)

'==' bitwise_or
or:

bitwise_or

lte_bitwise_or: '<=' bitwise_or

1t_bitwise_or:

'<' bitwise_or

gte_bitwise_or: '>=' bitwise_or

gt_bitwise_or:

notin_bitwise_

in_bitwise_or:

isnot_bitwise_

is_bitwise_or:

'>'" bitwise_or

or: 'nmot' 'in' bitwise_or
'in' bitwise_or

or: 'is' 'not' bitwise_or

'is' bitwise_or

bitwise_or:
| bitwise_or '|' b
| bitwise_xor
bitwise_xor:
| bitwise_xor '~
| bitwise_and
bitwise_and:
| bitwise_and '&'
| shift_expr
shift_expr:
| shift_expr '<<'
| shift_expr '>>'

| sum

itwise_xor

bitwise_and

shift_expr

sum

sum:

| sum '+' term

| sum '-' term

| term
term:

| term '*' factor

| term '/' factor

| term '//' factor

| term '%' factor

| term '@' factor

| factor
factor:

(Ko<= 1%i)
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| '+' factor
| '-' factor
[ '~' factor
| power

| await_primary '**' factor

| await_primary
await_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')’
primary '[' slices ']’

atom

slices:
| slice !'',"

| ', .slice+ [',']

| [expression] ':' [expression] [':' [expression] ]
| expression

NAME
'True'
'False'
'None'

' __peg_parser__'

NUMBER

(tuple | group | genexp)

(list | listcomp)

(dict | set | dictcomp | setcomp)

|
|
|
|
|
| strings
|
|
|
|
|

strings: STRING+

list:
| '[' [star_named_expressions] ']'
listcomp:
| '[' named_expression ~ for_if_clauses ']'
tuple:
| '(' [star_named_expression ',' [star_named_expressions] ] ')'
group:
[ '('" (yield_expr | named_expression) ')'
genexp:

| '(' named_expression ~ for_if_clauses ')'

(RDR=I12HiL)
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set: '{' star_named_expressions '}'
setcomp:
| '{' named_expression ~ for_if_clauses '}'

dict:

| '{' [double_starred_kvpairs] '}'
dictcomp:

| '{'" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:

| '"#x' bitwise_or

| kvpair
kvpair: expression ':' expression
for_if_clauses:

| for_if_clause+

for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:

| 'yield' 'from' expression

| 'yield' [star_expressions]

arguments:
| args [','] &")'

args:
| ','.(starred_expression | named_expression !'=')+ [',' kwargs ]
| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

| ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| '"x' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| '#x' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

(Ko<= 1%i)
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| star_target ',
star_target:
| 'x' (1'%' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:
| NAME
| '"(' target_with_star_atom ')'
| '(' [star_targets_tuple_seq] ')'
| '[" [star_targets_list_seq] ']’

single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']
del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom
del_t_atom:
| NAME
| '(' del_target ')'
| (" [del_targets] ")'
| '[' [del_targets] ']’

t_primary:
| t_primary '.' NAME &t_lookahead
t_primary '[' slices ']' &t_lookahead

t_primary '(' [arguments] ')' &t_lookahead
atom &t_lookahead
t_lookahead: '(' | '['" | '.!

|
| t_primary genexp &t_lookahead
|
|
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):
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docstring 77 A, B, TV 2 - LORAIIONTHEIXFHV T INTT, ZDAA — b DETRHIIIER X
NETH, ar L Lo THAlEh, 20277, BB €Y 2—1D __doc__ B LTIRIFE R
FT, AV IRARI T a v TEL GRIE: B LTSBRTZX3) OT, A 79227 D RKFa X%
FH HERN IR GFTTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFF>TVEPERETZ2DICA T =7 FORER
BNTRTTIVITARANTT, RbDic, BilcA 7Y 27 DX Y v RPBBENIHEND bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEDEHTZI T, EFRL TS v E&Nfza—RE RVE—T7 4 v 7 RNRERH L TRRM M X
BET, Xy 7 XA type() X isinstance () I KB HEZ BT E T, (F72L. Xv &4V
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7% HMREEITA THETHIedTEXT, ) 2ofb b, HMAIZ hasattr ) HES FAFP 71
7oV 7RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S HHAES (easier to ask for forgiveness than permission, ~—7 4 —Dik
H))) OIETT, D Python TIAL LN TVWE =T 4 ¥ T AXALTIE, @EITERNR X —CEMED
FHETZ2DDEMREL. ZDIRED R TOWHGE N ZHRL T, COMBTFERSEIa—T 4
VITARANMZIE, try XBEY ezcept XD EADBLZOPFRETT, ZD77=v 271k, CDX>
REBETILIMHONTNVS LBYL 2AX A LBV S DT,

expression (R) MO LFM N2, —F & F D DML (a piece of syntax) TF, SV 2, AeixY
7 Z7b, 4l BT 7t A, HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FELEWV, Python TREFEORTOMMERI KL VI DLITREDD ¥ A, while DX ST, KL
BHEZZNWX DD %5, RABRTRERINXTT,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPar—F—a—-Feeheh LI,

f-string  'f£' X 'F' AEBITWISCFHNY T I 0L Pstring” & EER, 2T T A=Y MEAXFH
TZI OEMHEEOH/FTT, PEP 498 3B L TL X\,

file object (77 ANFTI =27 ) FRDY Y —ZAD T 7 4 LG API (read() % write() XV v FEF§
DHD) ZRALTWEATY 27 b TF, 77A4N0F 7027 ME, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDEXA TDOR L —=IRBETNA R (B2, BHEAHT, £ XEY
Ny T2 Ty b AT FE)ANDT IV RARZBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF TV 27 MTWEEBIQWE 3 BEDDET: EDO NAFU—=T 70, NvT77&0 N1F
=774, ZLTTFALT 7ML TFo A VX =724 RAF i0o EY 2 — IV TERINTVET,
T 7 ANTTY 27 AR BREHER 72 S7TRIE open() B EfES Z 2T,

file-like object file object & FFET T,
finder (774 YX) A YER=PEINTWVBET 2—LD loader DFEREZFRITTE2A T2 M T,

Python 3.3 T 2 D7 7 4 Y XD H D $7, sys.meta_path THHAEINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder T,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (YD & THRE) —FLWERICYI D T2 BAMWERE, VD TREEE T // T, flzE,
11 // 4 22”2 b, 2R I FMCEFE/ NS BOEDRRETIE 2.75 2V iB-oTE %3, (-11) // 4
F -2.75 Z INEWAIC Ao 2 (RIT: ADRERARANDOIDZITI) OT -3 IZK2 I LIFERELTLEE
W, PEP 238 ZZR LT,

function (BI%) PRV LANCEZ IZR T —HOX D Z & TY, BRICIZ 0 Lo E518 2T Z e rHkRE T,
FEEDEITRHICT e R T2 ek E 5, R3IE. AV v R, BEES 22RLTIZZ W,
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function annotation (B(7 /77— a ¥) BRD 5 X —=Z IR DED annotation TF,

By ) 5—yavid, BEEEEY Oodicfbxd: flziE, ZoBX 2 5D int Blo5%
ZECR L HFE SN, ¥72 int oKD EEREO LI ATHET,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT 77— a Y OXEE BHESR OFi oI TtuwET,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ future___ A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HFR—YavL 7> ay) ZLBEHbDIZ 2 DRWXEY ZFRT 20U T3, Python
BEAY Ve, BESHEEMH UBE T 2ERIN—aL 7 X2 o ThAN—YaL 7y a v &f7
WET, IN=YaL 7 XiF gc BV a—&ffioTHIETEET,

generator (¥ =% L —2X) generator iterator 2RI BT Y, EHOBEBUTLITOE A, yield RO
THRLED T, yield id, for L= THEHTELD, next() B THEZ 1 DFOMHE LD TE S,
fHDM N 2T 2 DI E T,

HEEY = AL —XBBEHELETH, RICE-oTE DxRL—RATL—F 28375508 HD 17,
BRSO BRI S 2 TirwgE, B LD e 2B iz A L £,

generator iterator (¥ = AL —X A T L —&) generator BEITHERENLE AT =7 FTE,

yield D7 RITRAFETRE (RFTEBPRUHO try i 2E8) 2L T WHIZ—RIc s
NET, VxRL—FA4T7L—& Hfchs . L EMNEZIEL 3 (@ OBEBIETOLTR
WZHT L WIRTE D 5 B4R S % D & IRV T ),

generator expression (¥ = #L—&X) 4 7L =22 BIXTY, HHORZ, V—TEREZERT S for fi
#HPH, Z U THBATEER if HiA OO0 TWwa X5 ICRA ST, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =3V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D S MRS L 2 BET 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATYVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

generic type A type that can be parameterized; typically a container class such as 1list or dict. Used for

type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL IZ&E W,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIFA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—D2RE3TH2 2 RiET 2EMATT, kD (dict
BREDEERMAAAIEEL) 7Y 227 NEFADRART 71 20230 U THRNICE RIS DT,
CPython OFEENS TR DET, A VXSV AR ERY 7 $T 52T, wAF T Ry
HAET ZMINLD TR G| MR, 4 V&2 T XREMRIIILF ALy FETE2 X512k D £7,

7272 Uy BEHED 2 0B D WL DD DIERE Y 2 — Uik, iy & 25t BR C O RO E W% 3
%X X2 GIL 2R T 2 X5 ICRGEI SN TWE T, %7, [/O0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Ld 2 7Y & (2R 7T — 22l vkETr vy 75 2) H5
HKINF LD, — BRI IATaty bOBEDRT =< Y ADEDP D THINLERATL
Joo TORT =3V ADOMBEEHRRL LS T2, EENIDEMICHRVRTFIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A ) IESHEZHHIT 27012, MET 2 Y =R 7 7 4 L ORMEERH
FEZIClE R Ny Y2 fBE2HHT 24 ba—FDF ¥y v a7 74 L TT,

hashable (/v ¥ 2 F[RE) Nw 2 adgE ATV =27 beid, EFHBTZEDO RNy Y2 fliZHD
(_hash._ () AV FABE)., O+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
P MCTF, FMERANY S af[fEA 7Y 27 MEBTRIC Y & 2 @2 ORERDH D 5,

Ny Y ab[RERA TV 2 7 MIFEDF —REEDA N LTHZET, H#ECEGOT — iGN
Ty v affzflioTndh6TT,

Python @4 2 2 =X 7T NVRMABIAALT TS =27 NI AR Ny P 2A[RETT, (VA MPHIFOK
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—& T )Niga
YTFIE BERNY Y ARETH I L EDHNY Y aA[RETT, TP —EEDI FADA VARV AT
HBEOIBATI I MEF T AL Ty Y 20fETT, ZRHEAT (HEERWT) HERRIZIES
flicH b, »y > afliid idO) XDELNET,

IDLE Python D#i&EBFERSE (Integrated DeveLopment Environment) T3, IDLE & Python OEHERYRAD
IZFE STV 2 BEANIBEEED T T 4 R 4 ¥ X T) R TY,

immutable (£ 22— 7)) BAEDEEFE-/A TP 27 b T, 4 I 2a—XTNRITY =7 MITE. A,
X, BIRERTIARENRDHDET, ThoDF 7Y =7 MIMEZZEZONFH A, HOEZIESES
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B3, ¥ A 79 =7 PR LETNEZRD FH8A, 4 32 —F TN EATY 27 M BED Y
YA @R 7 2NN CEHEREE 2R LT, BHEDOXF—BZOHITT,

import path path based finder %3 import 3 2 €Y 2 —VZ2REKT 251 (£7213 path entry) DY A b, import
H, 2OV R MIEE sys.path 25RETH, H TR0 F—YOHBEEHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — R THEX 23 X 5ICT 3UHETT,
importer TV 2 — A ELTH—-FFT 24 T7I 27 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GHY) Python ITIZXEEHIA > X 7Y XH3H D, XPRE2A 2TV E2O Ty T MTANT S
CRBICEITINTRHERE RS e TEEJ, python D5 ELS X TICETLTLEZ W, (av
Ea—ZDXA YA =a—7»5 Python DNGENA ¥ & 7Y X ZEETE S0 LOLEE A, ) MEEHIA >~
XTIV RE FILWTATT7ZHLTALED, EY 2=y r—YDOHZIHWTAS (help(x) ZHZ
TBWTLEZW) DI IHEF LY —LTT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a2 4 SEFOMNMIMEBELE T, (N ba—-—Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYXFFELIZ, Y—Ra—FD7 74l
. ETFETARERRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFFETERE. a2 4 FJBRDEF/LD DA TNy Z7OH A 7 V3 NbOD, Trs
7 LDFATIF—RITENT T, WEH BB TS W,

interpreter shutdown Python £ X =7V X =¥ v v PR YV REFEINLFIZ, TP 2RI RTDY
VT 4 IIVENEREE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 — AL
o ZO7x—RXF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— Ny IPELHENE ZeBHDET, Yy v PRV YT 2 —AHFICHE[TFENEa—F
. ENPMKET DV Y — AR T TIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISMNCER L £ 3,

AVER—FYERT Yy bR YT EREHIZ  main EYV a2 —AREFTEINTVWSEZAZY T FDHE
I3 T LI TF,

iterable (RIERATREA 7V =7 b)) BEE—EIC 1 DOFTOREEZ A7V 27 FTF, KEAREA 7Y 27 FDfilic
3. (list, str, tuple ¥ W oZk) RTOY =7 Y AP, dict R T7AINFATITIF tvok&ED
MO = Y RB B B0 Sequence BGmZEE L7z __diter__ (O XY v ¥ __getitem__ () X
Yy REFOEEDI FADA VARV ANEENET,

RAEAREA 7Y = 7 ME for V=T ARLZOMZL DS —r VR GRIFE: 22 TOY—FrrREid, ¥—
T Y ABITRR L T2 DF e v S BIR) BRE L 2 5K (zip (O, map (), ...) THATE X3, KIEAHE
FT7Y 20 M EMBAHBE iter) OB LTETE, A7V 227 PIIHT 24 7L —X%IRLET,
DA T L —RIE—HOMEE G| T EIERTT, BHIZREAREA 7Y =7 b 2[5 BITE, iter O
EMARDATL=RA TV 27 A THIET 208 EDH D A, for XTI I DOHMEEBEFHC
1o, —RNREAOEREER L TL—72B L TWAHA 7L — X 2R R LET, 17L—2 . —
TUOZA VIR —=F BTN,
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iterator (A 7L —%&) T —ROMNERET 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb

EUMEH S ($72 13 AR AME next O 12HT) L. HAOHOEEE —~OFORLET, 57— XH7%
{iz3t, b HIZ StopIteration fISf XL L £ T, ZORKT, A 7L —FF 7P =7 b Gi)i'%f
BY., LI __next__ () 2M[EMATD Stoplteration ZEHLET, A 7L —Xik, DA T
V=24 7Yz PAKEIRT __iter () XYy FEERELRFNUILRLRVDT, 47 L —XiEMoD
iterable 2T 2IZL AL DEFICTHHATEE T, Fo 2D LAFINIERORIEZITO X5 ka—
FTF, (list D&H7%) ary 7+ A7V =27 ME HEZ iterO) BIICA 7Y =7 MZELLD for
N—TRNTES 2Rz, FieRREHDOA 7L —XZ2ERLET, TheA 7L —2TITE5 35k, Hi
DA TL—>a Y THERABADRALA TL—RA 7Y =27 bERHIGRT 2D, ZBOary7FDE5K
BoTLELET,

FE 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIIIREREE X, ¥V — FRIEFLRD 72 OfE % IR 30 °H U AT HE

7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICMEZIX. v r — L KEFEDOY — D
BHEICDo oY=+ F—%2IRLE T,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7V — L2 EHRL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BEERL IRV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
FEFF—EBE L THES 22k ET, HBWIE, lambda r: (r[0], rl(2]) D XS 7% lambda
ReOF—BBEELZ B TEE T, £/, operator TY 2 — /X attrgetter(), itemgetter(),
methodcaller() £\5 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwao
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument FEF|H 2L T EE W,

lambda (5 4 %) BLDA > 54 VBT, BEHERHENEL SN 1 00 X 2E84FF, 4

LBYL

list

REABUEE A #01% lambda [parameters]: expression T3,

FZ2130R5EDH (look before you leap) OIETS, ZDa—7 4 Y7 AXALTIE, HUEHLPRRE
TS HNT. BIRICHIRSRME (pre-condition) HIEZITWE T, EAFP 7 7a—F L MBIYT, of XH
CEAMONZ DRI T T,

<NVF ALy MEENZERE T, LBYL 77 —F13 7 A2” #ffr 7 RR” BEOHEAIREL 5 =i
CFTVRINBHH ET, B2, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, BDAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIRTE X3,

(VA }) Python OFHBRAAD =TV Z T, VAPLWIHFITTA, V7 VR PTIERL, fio
BRETCE O HA (array) L FEEDH DT, HHEADTZERIF O(1) TT,

list comprehension (U A PANERKG) ¥ —7 Y AHOLRTH L2 WVIE—HOERLNHL T, ZOMELSRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHREL (0x..) LAEXFID»SRZ VR MEERL E
Fo if HildA T arTY, if BiRWIHA, range(256) DR TOERMNHINE T,

loader Y a2a—l%Zu— K334+ 7V 27 b, load_module() EWISHFIDOAY v REERLTWRITIER
DERA, B—X—IF—MINT finder 2 HRENF T, FEMIIE PEP 302 %, abstract base class 12w
Tl importlib.abc.Loader ZSIEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v YY) FEDOF—HFKE ¥ K- LTWT, Mapping »* MutableMapping D HHRHEEK >
FATHEINLAY y REREELTWEaYy7F 47T 22 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path 2K L THE SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, BT,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2 & L T /2
ISAAN

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 77 R4, 77 ADEFHL, HEKZ 7ADY X b
EEDET, XX I7RE. 206 3 %518 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX I FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY Z AR TERRTT, FLACDI—F =T - T, XX7 7RI DBEDRV
BDTY, Ll —HOBGBHETIE, XX 7 RAZBNTT LAY Mgk LET, e 3BT
JRADRTERSTD, ALy Re—=IWEEMLED, A 7927 POEREBIFLZD., > 270 b
VEFERETLIRY, ZLOBHETHHINE T,

FEllE XAF TSR ZBRL TS0,

method (XY v F) 7 7 ARKORTERSINEE, 2D 7ADA Y AR ADEEL LTHUHE N5
B AV Y FREA VARV ZAA TS 27 P RE— 518 L LTRIWD £ (Z0FE—5[BUITEE self &
IR E D), B & RA SN 3ZRLTIEZ W,

method resolution order (XY v RERIERF) BRERHFICEIK Y 7 ADHREREMRINZIEFTT, 2.3 LIED
Python 4 > & =7V XMEHT 2 713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 2 — FOMMHENM L LTERHATI 2 P T, Y 2 —MIIEED Python
F TV 27 VEEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAFEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec P 2 —A%k B —FFT5DIHbNd AV R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec D4 Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTI =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIHLUEEZ
foTD77RBTEZIREDHERLY FRCHEINTVET, ZORIPT 5 A IMOERED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHIN & X T TT, HOH
¥ sys.float_info TJ:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL O DHAHFIMT & X TV AABRTRNI R > TWE T, ZOMIZHHFITE X I,
WEDZ F AERT tuple AL, AFIO7 4 — L FZERL TERTEXT, Z20L5K7 5 REF
B TH Wz D, collections.namedtuple() 7 7 27 b VBIEITIERK L7 D TE £5, BEDOHEZ. FH)
TRV AFIT & X TV AABDGRIT X TN X Y v REBIMTEE 3,

namespace (FRTZEM) BRI E N2 LTS, ARTEMEHEL LTHEESIAE T, HAETEMCEA T
Pz bD (XYY RD) ANTFIRE-7bDRETTHRL, RFINAZRS D, KR d D, £ L THARA
HBDOLDOBHD FT, HATEMIIHAIOEREZC Z 2o TEY a— A HEEFR—- T3, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTEHEINTVWE T, Fh. EDEY 2 — 0K EFHEE
LTCW2 2R % Z i ko THATZEBIE A ZE e R 2 R L3, #lR1E. random.seed() *
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWVS Z L HHH
5, TT,

namespace package (#HIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package TT o HRIZERAS Y &= 3B RAEZFFLRWZ 223 CTE, __init__.py 774V
BRIZIWT2D, reqular package ¥IXELD F5,

module SR L TLFE W,

nested scope (F A FEINFRa—7)IMITERIN TV EERESIRT 2H8ET T, HlZIE. H 2B H D
EfohTERIN TV S5E. AHOBEIIMIOBRtOZ 2R TEEx S, A XA PSR a—7
377 4V b TREBOSRIZINTE, ZHORARFTERVOTERL T LEZ WV, a— VR,
RONHIOR 2 —FTEREHGAEFELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
MAFEXLET, nonlocal THHIDERICEZADET,

new-style class (HTRAXANT FR) GTREETDZ FAF TP =227 MZHEOLA TV BEM T D EWHARTT 3 LUAT
@D Python DNN—=2 a YT FIRRANDT FRADAD __slots__ . TAZ VTR, __getattribute__ ()
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I TARXY y B ZLUTHIXY v FED Python OF LWV, ZERZEREZFHTE E L

object (F 7Tz 1) KEE (BUERM) L ERSNIREED (XY v F) 222 TOF—K, dLLIE 2T
DHRAZAINTSA DFRBORIE T S 2D ¥,

package (Sv 7 =) BT EI 2 —RHRNZH TRy F—I 2 &L DMK S module DZ & TF, HM
NciE. Ry =213 __path__ B Z2HD Python A7 =2 + T,

reqular package & namespace package B LT 712 &0,

parameter ({R51%1) HAITOFEART BE (2 AV Y E ) OERICBOVTHENZT 2 Z5|18 2EELET, K
FIEIIE S EH D £

o IBFLEF—T—F: B THIWE F—T—F3 et LTEIT LN TEZ5/ e ELET,
ZRUITE ZIELLT D foo R bar DX HI1Z, 77 4V DREIFOEETT:

def func(foo, bar=None): ...

o fIEHH: MBEICX-oTDAGZONIEIMEEEL$T, MEHEHDT BT BBERDGIBDOV X
FOHTZNLDERAIL / 2BDB I TERTEE T, BIZIZTED posonlyl & posonly2 1INiE
HRGIEICRD £3:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETEICZ SAMEREOMES A T) EEOEBMOMES A E 2 5
NBZZeRIBELET, 2O LI RRFIEE. LT D args D & 5 IRGIBEDFNC * 2213528 T
ERTEFT:

def func(xargs, **kwargs): ...

o AIERF—T—F: (fOREFIBTEIIRZIOLNILERDOF -V — F5IEIMAT) EEOEED X —
U— REBEZONZ e EEELE T, 2D XS RE5IEX. EDBID kwargs D & 512K5 18
DHNC ** ZOFZ L TERTEE T,

REIEEA T a v e HEDFIBOE DB HBIFETE, A7 a D5 |BICEZF 7+ LV MEDIEETE
i\j—o

w5158 . FAQ D FHE5IE ARG IEDE NI TTH? . inspect.Parameter 7 7 X, BHIEE £/ > =2
v, PEP 362 2SR L TLZ& W,
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path entry path based finder 5 import § % €Y 2 —L 2T import path £D 1 DDGFITT,

path entry finder sys.path_hooks {Z# % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDFEHEEH>TVET,

NRALY M) =T 74 Y EPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder # S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =L BOF

5 J7iER > TWBIGEIT path entry finder 218 L %3,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMEL T,

path-like object (path-like #7327 b)) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 NI, 2%

PEP

KT str A7V 22 bR bytes 7Y =2 b, %713 os.Pathlike 7R ba L ZEEL AT =7 b
DENPTT, os.PathLike 7B FANZHR—bPLTWVWELF TP =7 M os.fspath() ZMESHT Z
©T str £721d bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICRDDERIALT 2DIMEZ T T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 XX L TIHEMEZRET 2. H 20k
Python OHHERES Z DBEFEPRIREEIC DWW TR T 23FH FHTT, PEP &, BRI DWW T OB L HM
IR 1R T 2 HEE DRI (BER) ZIRR 2 NETT,

PEP 3. #HHSHEDRBIChD 2, a3 2 =7 412 & 2 RHEIREOER & Python 1272 XN 2 3ZEHAWT DL
EDDDORENMOEHEL 223 2 2ERLTWE T, PEP OFEICIZ2I 2 =7 1 NOBEERELT
S5k, RMERZNEILTZ2ZLDEHEDHD 5,

PEP 1 2L T EX W,

portion PEP 420 TEFRI LT3, namespace package IZJET 5. HED 7 7 A 1D (zip 7 7 4 MTHEN

INTVEHE D D) 1 2DT 4 L7 MV HEHE I D,

positional argument (IE5|#) =E5|EH 2SMHML TS W,

provisional APl (& API) {485 4 75V D)7 HARMERALD HFHERICPRA SN DT, ZD LS4 A

VR —T 2 —ANDKEREHE I, WETHZ L N TV INTHERADL, a7HEREE I -
TREr ARINIUE, BAIEERREE (A VX2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHIZLRLAITONZDDTIEH D FHA - ZHUX API ZHAADENCIERE L SN TWi-&E
RiZRMDBEE L2 TIOATONE T,

BE APLIZoWTH, BTEMEDBWEHIX TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

ZO7RERITED, FHESA T VEMELR T4 V27— ICRVWHEALAD SN S Z eind, KX
zHEZ TR o Ed, FEllld PEP 411 22 LTI EZ3 W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU —Z54 D=y 73 —ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” tlsEhz2ddHh ¥,

Pythonic O FFET—MRNARE X THEDLNIza— F TR, Python OFHC—INRA T4 F LITfE- 7%
2R a— R, BlZiX, Python D—fIR A T 4 A L TlE for XEMoTATIITNDITNTOESE
K-> TL—7LET, oZ DFFEIIIZ DAL ND T, Python iIZEATWRWARKD DI
BIED Y > 2 =% E50b LR EA:

for i in range(len(food)):
print(food[il)

ZAuTH L. Ehwiz Pythonic 72 Ak

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT TR, BB X
Vo RAD, 7 RR” BRI Fy PRI TT, PEP 3155 TEREINTVET, by LB
79 ATIE, Bi%EA 727 FOAZRIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBBTHELNS . BRLEHR (fully qualified name) 1ZTXTOF Ny ¥ —I 2GR
DERy bEFEEL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV ) 2 ATV =7 NIRRT 22RO, ZRATV Y AR 0ICho & ZDA
727 NIWEINE T, SRI Y  MIEFIE Python @ a— F_ RN AR, CPython %
DEELBERTT, sys BV a—LZ, Fars<x—nEEDOF 7 227 OSBRIV Y N2 272HDD
getrefcount () PARZRALL TV T,

regular package m#HIIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAEZVABHOTEEZH O UDERL TBE, 4 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEACYDPHEREL 227 TV 75— a Y TA VAR Y ABKEBITFET 5.
EWVokt ZTZRE. HHORVDOBRA FTT,

sequence (=7 YV R) BEA VT R X BMENRBERT 72 R%E __getitem _ () FIEXY v FERMBEU T
FR-—PL. REZIRT __len__ O XYy FEERL iterable TF, fAAAY —F > ZANZIE, 1ist,
str, tuple, bytes REDH D FF, dict I& __getitem _ () & __len__ () dHFR—1IPLETH, BR
DB TR {MEED immutable B¥ =% 572D, =7 Y ATERL~ vy B2 (mapping) &
AREINTVDDOTHERELTLEE WV,

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem _ () and __len__ (), adding count(), index(), __contains__(), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set
of strings {'r', 'd'}. See UA k. £&. HEDRT.

single dispatch generic function D—FTHEEIZ—DODFI DA X HEIREINF T,

dice (R5A4R) —UZ S—T YR D—WEGOFTT =2 b R54 R, WERE [ THAHNMEHRO
BoMicaary2HEL e TEbhEd, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TVWE T,

special method (kX Y v V) & 2 BUTKEDRIE. BIZEINEZ § 572912 Python 7 HHEECH U Eh
LAV R, ZOFEDOAY Y R, XAV Y FEADBRAIERRICT VX —RA37 2 OBRDOVTVWET, F
FRX Y » RIZOWTIE F5%XAY Y R TR TVET,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, XF X »F—v—FroiIh
2HDDEELNTT, HBEIIZ if. while, for BHH X T,

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To

store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text

encodings”.

text file (F7XAMT7AN) st ATV 27 FEHAFETES file object TFo LIFLIE 7FRA 774
JNEEBIIAAL MEAD T =X AP =LA77 72AL, THFAMIYOA—T1 Y 2HBMCATVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 LTT,
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bytes-like 7T T b ZHAEETEL 77 AN T2 7 MZOWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D L2 4 — bElE (") 7R w7 4 — () THELL
FH, WED (—H) 74— PLFINHANTRIIT E 2 XFINTENEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FlBER TRy —FHLICELS Z e TEE T L. [THCE (\) %
bR THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FICRHICERT T,

type (&) Python #7227 ORI A TV 27 B D XS5 RDDOIERDET, HOWH A TP =7 MIA
ERoTVWET, A7V 27 FOBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
£9,

type alias (A V7 R) RDRHIHT, BEZFEANFITRALTERL £,

M4y 7R3 BeY b 2HMLT 2DICHHTY, HlZIE:

def remove_gray_shades(

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

CHERDESICEDFHARTLTEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (Bl > b)) Z8 7 7 XMW, BB O 5 X =2 PR VORI N BRI Z48E T 5 annotation TS,

Ble ¥ MIHETIER { Python TIEHITIED H THAD., HNEENTY —1ic o THEHATH D, IDE
Da—FfisEL V77272 Y Y TOFFITHED 35,

Ia—rOVER, 77 R, BT, o — AL ZEHTHEVHDDE L ¥ M typing.get_type_hints()
THRBTEET,

WREDERAADI®H % typing & PEP 484 S L T2 & W,

universal newlines T¥ 2+ 2+ VU — ADERED—DOT, UTFOIRTEZITRLBHML £ 3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHLZ. PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥(7 /7 —ay) ZRD 5037 5 REED annotation .

ZRDH BN 7 AREICERZ 728 23, AABTRERTT:
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class C:

field: 'annotation'

BT /77— ayi3@EEBEEY E OLdicfibnEd: fIZIEX. ZORBIL int OEZIS Z & Z2H]
fEhTwxd:

count: int = 0

ERT 7 T— a O OWTIE FRIGET A (annotated assignment statements) HiTHgEaR LT
WET,

Z DREREIC DWW TS L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 72X\,

virtual environment  (RARERED) HAAHENCYI D BES N FATEREE TS, 24T X D Python 22— &7 7Y 7 —
P aViFRUY AT A ETEWTWA D Python 7 77V r—3 a Y OEEFNCFH T 2 Z 7% < Python
Ry T —=IDA VA= VEBEHETIZENTEET,

venv 2SR L TL X W,

virtual machine (A=) BRIV 7MY = 7ICX D ERS N3 Y ¥ a—%, Python DRE~ > iE A
Aba—Rary A IHAHALE NA bI—F ZETLET,

Zen of Python (Python ®f&D) Python ZEELFMA S 5 L THEZ L7425, Python OFKEHHEAIL H¥% Y
2P LESBDTT, Mai7rm > 7+ T 7import this” ¥ T2 2DV A MEFDET,
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5z
B
CORFaXYHFIOWVWT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python F¥a Xk~ Bif&E

% D %A Python 38, Python f£# 5 4 751V, ZL T Python FFa Xy 7—yaYIZEMLTLNT
WET, V—REMAYID Misc/ACKS 12, ZRHEBAL T N AL ZEH AN TED D EITNIV AT v L
THHET,

Python 2 X 2 =7 4 225 DIEHRIEHE BEMARITNEZOEBL LV R Fa X7 —ya VidETNERATL
7o -HHHE S
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.9.19.

4. PSF is making Python 3.9.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.9.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12HE <)
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HIDR— % 5D E)

under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.19 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1%i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212Hi<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

(KDR=12%i <)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *
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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:

198 1 C & B >1E> X



http://www.netlib.org/fp/
http://www.netlib.org/fp/

The Python Language Reference, 'J!)—2X 3.9.19

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1%i)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1%i)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

KDR=12%i )
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

KDR=12%i )
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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..., 165
ellipsis literal, 25
L
string literal, 14
. (dot)
attribute reference, 104
in numeric literal, 20
! (ezclamation)
in formatted string literal, 16
- (minus)
binary operator, 111
unary operator, 109
(single quote)
string literal, 13
" (double quote)
string literal, 13

wun

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
BEEF, 110
%=
augmented assignment, 125
& (ampersand)
EETF, 111
&=
augmented assignment, 125
O (parentheses)
call, 106
class definition, 146
function definition, 144
generator expression, 98
in assignment target list, 122
tuple display, 95
* (asterisk)
function definitionm, 145
import statement, 132
in assignment target list, 122
in expression lists, 118
in function calls, 107
RETF, 110
*k
function definition, 145
in dictionary displays, 97
in function calls, 108
EEF, 109
Hok=
augmented assignment, 125

augmented assignment, 125

+ (plus)

+=

binary operator, 111
unary operator, 109

augmented assignment, 125

, (comma), 95

argument list, 106

expression list, 96, 97, 118, 126, 146
identifier list, 135

import statement, 131

in dictionary displays, 97

in target list, 122

parameter list, 144

slicing, 105

with statement, 142

/ (slash)

//

0b

Oo

Ox

function definition, 145

BEF, 110

BEF, 110

augmented assignment, 125
augmented assignment, 125
integer literal, 19
integer literal, 19

integer literal, 19

2to3, 165
: (colon)

annotated variable, 125

compound statement, 138140, 142, 144, 146

function annotationms, 145

in dictionary expressions, 97
in formatted string literal, 16
lambda expression, 117
slicing, 105

; (semicolon), 137
< (less)

<<

<<=

BETF, 112
BEF, 111
augmented assignment, 125
BETF, 112
BETF, 112

augmented assignment, 125

L)
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>

>

>

>
Q

[

\

\

\

(equals)
assignment statement, 122
class definition, 48

for help in debugging using string literals, 16

function definition, 145
in function calls, 106

EETF, 112

function annotations, 145
(greater)

RETF, 112
RBETF, 112
>
EETF, 111
>=
augmented assignment, 125
>> 165
(at)
class definition, 147
function definition, 144
RETF, 110
1 (square brackets)
in assignment target list, 122
list expression, 96
subscription, 104
(backslash)
escape sequence, 15
\
escape sequence, 15
a
escape sequence, 15

\b

\

\

escape sequence, 15
£

escape sequence, 15
N

escape sequence, 15

\n

\

escape sequence, 15
r
escape sequence, 15

\t

escape sequence, 15

\U

escape sequence, 15

\u

escape sequence, 15

__anext__() (agen DXV v k), 103
__anext__() (object DAYV v F), 64
__annotations__ (class attribute), 32

__annotations__ (function attribute), 29
__annotations__ (module attribute), 32

__await__() (object DAYV Y R), 63
__bases__ (class attribute), 32
__bool__() (object method), 55
__bool__() (object DX w k), 42
__bytes__(Q) (object DAY v F), 39
__cached__, 83

__call__() (object method), 108
__call__(Q) (object DAYV v k), 55
__cause__ (exception attribute), 129
__ceil__() (object DAYV v F), 60
__class__ (instance attribute), 33
__class__ (method cell), 50
__class__ (module attribute), 43

__class_getitem__() (object DI FAXY W R), 52
__classcell__ (class namespace entry), 50

__closure__ (function attribute), 29
_code__ (function attribute), 29
_complex__() (object DXV k), 60
__contains__() (object DXV v F), 57
__context__ (exception attribute), 129
__debug__, 126

__defaults__ (function attribute), 29
__del__Q) (object DX w k), 38
__delattr__(Q) (object DRV F), 43
__delete__() (object DAYV W), 44
__delitem__Q) (object DRV v F), 56
__dict__ (class attribute), 32
__dict__ (function attribute), 29
__dict__ (instance attribute), 33
__dict__ (module attribute), 32
__dir__ (module attribute), 43
__dir__(Q) (object DRV v ), 43
__divmod__() (object DXV v ), 57
__doc__ (class attribute), 32

doc__ (function attribute), 29
doc__ (method attribute), 30
__doc__ (module attribute), 32
__enter__() (object DXV v F), 60
__eq__Q (object DAYV k), 39
__exit__() (object DXV F), 61
__file__, 83

__file__ (module attribute), 32
__float__() (object DAYV v F), 60
__floor__() (object DAYV v ), 60

\v __floordiv__() (object DXV v K), 57

escape sequence, 15 __format__() (object DXV v K), 39
\x __func__ (method attribute), 30

escape sequence, 15 __future__, 171
~ (caret) future statement, 133

EET, 112 __ge__O) (object DAY Y F), 39
~= __get__Q) (object DXV ), 44

augmented assignment, 125 __getattr__ (module attribute), 43
_ (underscore) __getattr__() (object DXV K), 42

in numeric literal, 19, 20 __getattribute__() (object DXV v ), 42
_, identifiers, 12 __getitem__() (mapping object method), 36
__, identifiers, 12 __getitem__(Q) (object DXV v K), 56
__abs__Q) (object DXV F), 59 __globals__ (function attribute), 29
__add__(Q) (object DAY R), 57 __gt__QO (object DAYV W K), 39
__aenter__() (object DXV v F), 65 __hash__(Q) (object DAY v F), 40
__aexit__(Q) (object DXV Y K), 65 __iadd__(Q) (object DXV v k), 59
__aiter__() (object DAY v F), 64 __iand__(Q) (object DXV v F), 59
__all__ (optional module attribute), 132 __ifloordiv__(Q) (object DX w k), 59
__and__(Q) (object DAYV w F), 57 __ilshift__() (object DXV v F), 59
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__imatmul__() (object DXV v ), 59

__imod__() (object DXV w k), 59

__imul__(Q) (object DAY w K), 59

__index__() (object DXV v ), 60

__init__(Q) (object DXV K), 37
__init_subclass__() (object DI Z AKXV v R), 48
__instancecheck__() (class DXV w F), 51

_int__(Q) (object DXV v F), 60

__invert__(Q) (object DAYV v K), 59

_ior__(Q) (object DAY w F), 59

__ipow__() (object DR w k), 59
__irshift__(Q) (object DAYV v K), 59
__isub__(Q) (object DXV w k), 59
__iter__Q) (object DX w R), 57
__itruediv__(Q) (object DXV v F), 59
__ixor__() (object DAY w K), 59

_kwdefaults__ (function attribute), 29
_le__QO) (object DXV v K), 39
_len__Q) (mapping object method), 42
_len__(Q) (object DAYV R), 55

__length_hint__() (object DX v k), 55

__loader

82

)

__1lshift__(Q) (object DXV v F), 57

_1t__O) (object DAYV v K), 39

__main__

EYa-, 69, 151

__matmul__() (object DXV v R), 57
__missing__() (object DAYV v F), 56

_mod__() (object DAY v K), 57

__module__ (class attribute), 32
__module__ (function attribute), 29
__module__ (method attribute), 30

_mul__Q) (object DRV K), 57

__name__, 82

_name__ (class attribute), 32

_name__ (function attribute), 29

_name__ (method attribute), 30
(
(

__name__ (module attribute), 32
ne__(Q) (object DX k), 39
__neg__() (object DAYV w k), 59

_new__(Q) (object DAY v F), 37

__next__(Q) (generator ® XY v ), 100

_or__() (object DAYV K), 57
_package__, 82

_path__, 83

_pos__Q) (object DR v F), 59
_pow__Q) (object DAYV v R), 57
_prepare__ (metaclass method), 50

__radd__(Q) (object DAY v F), 58
__rand__() (object DX w k), 58
__rdivmod__() (object DXV w k), 58
__repr__() (object DX w k), 39
__reversed__() (object DXV v ), 57
__rfloordiv__() (object DRV F), 58
__rlshift__() (object DXV v ), 58

_rmatmul__() (object DAY v ), 58

__rmod__Q) (object DAY F), 58
__rmul__() (object DXV k), 58

_ror__() (object DAYV w F), 58

__round__() (object DX v k), 60

_rpow__(Q) (object DAYV v F), 58
_rrshift__() (object DAY v F), 58

__rshift__() (object DAYV v R), 57
__rsub__() (object DX w k), 58
__rtruediv__(Q) (object DX K), 58
__rxor__() (object DX w k), 58

_self__ (method attribute), 30
_set__(Q) (object DAYV w R), 44

__set_name__() (object DXV v ), 44
__setattr__() (object DXV v ), 42
_setitem__() (object DXV v F), 56
_slots__, 180
__spec__, 82
__str__Q) (object DXV K), 39
__sub__Q) (object DX w k), 57
__subclasscheck__() (class DXV v R), 52
__traceback__ (exception attribute), 129
__truediv__(Q) (object DXV v k), 57
__trunc__Q) (object DAYV v F), 60
__xor__() (object DXV w R), 57
{} (curly brackets)

dictionary expression, 97

in formatted string literal, 16

set expression, 97
| (vertical bar)

BEEFE, 112

|=
augmented assignment, 125

~ (tilde)
RETF, 109

i 7
asynchronous-generator, 103
Boolean, 26
built-in function, 31, 108
built-in method, 31, 108
callable, 29, 106
class, 32, 108, 146
class instance, 32, 33, 108
complex, 26
dictionary, 28, 32, 40, 97, 104, 124
Ellipsis, 25
floating point, 26
frame, 34
frozenset, 28
function, 29, 31, 108, 144
generator, 34, 98, 100
immutable, 27
immutable sequence, 27
instance, 32, 33, 108
integer, 26
list, 27, 96, 104, 105, 124
mapping, 28, 33, 104, 124
method, 30, 31, 108
module, 31, 104
mutable, 27, 122, 123
mutable sequence, 27
None, 25, 122
NotImplemented, 25
numeric, 25, 33
sequence, 26, 33, 104, 105, 116, 124, 139
set, 28, 97
set type, 28
slice, 56
string, 104, 105
traceback, 35, 129, 141
tuple, 27, 104, 105, 118
user-defined function, 29, 108, 144
user-defined method, 30

F——F
as, 131, 140, 142
async, 148
await, 108, 148
elif, 138

else, 130, 138141
except, 140
finally, 128, 131, 140, 141
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from, 99, 131
in, 139
yield, 99
E a-I)L
__main__, 69, 151
array, 27
builtins, 151
dbm.gnu, 28
dbm.ndbm, 28
io, 33
sys, 141, 151
ks

AssertionError, 126

AttributeError, 104

GeneratorExit, 101, 103

ImportError, 131

NameError, 94

StopAsyncIteration, 103

StopIteration, 100, 128

TypeError, 109

ValueError, 111

ZeroDivisionError, 110
RIREH

PYTHONHASHSEED, 41
HHAHA L

abs, 60

bytes, 39

chr, 27

compile, 135

complex, 60

divmod, 58

eval, 135, 152

exec, 135

float, 60

hash, 40

id, 23

int, 60

len, 26, 28, 55

open, 33

ord, 27

pow, 58, 59

print, 39

range, 139

repr, 122

round, 60

slice, 36

type, 23, 48

A

abs

HHHAHEH, 60
abstract base class, 165
aclose() (agen MAY v F), 103
addition, 111
and

bitwise, 111

HEF, 116
annotated

assignment, 125
annotation, 165
annotations

function, 145
anonymous

function, 117
argument, 166

call semantics, 106

function, 29

function definition, 145
arithmetic
conversion, 93
operation, binary, 110
operation, unary, 109
array
EDa-I, 27
as
except clause, 140
import statement, 132
F—7—F, 131, 140, 142
with statement, 142
ASCII, 5, 13
asend() (agen XYV vy k), 103
assert
X, 126
AssertionError
BIst, 126
assertions
debugging, 126
assignment
annotated, 125
attribute, 122, 123
augmented, 125
class attribute, 32
class instance attribute, 33
slicing, 124
statement, 27, 122
subscription, 123
target list, 122
async
F—-TU—F, 148
async def
X, 148
async for
in comprehensions, 95
3, 148
async with
3, 149
asynchronous context manager, 166
asynchronous generator, 166
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 166
asynchronous iterable, 166
asynchronous iterator, 167
asynchronous-generator
FTTxUk, 103
athrow() (agen XY v F), 103
atom, 94
attribute, 25, 167
assignment, 122, 123
assignment, class, 32
assignment, class instance, 33
class, 32
class instance, 33
deletion, 127
generic special, 25
reference, 104
special, 25
AttributeError
B, 104
augmented
assignment, 125
await
in comprehensions, 96
*—7—F, 108, 148
awaitable, 167
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bytes literal, 14
bll
bytes literal, 14
backslash character, 8
BDFL, 167
binary
arithmetic operation, 110
bitwise operation, 111
binary file, 167
binary literal, 19
binding
global name, 135
name, 67, 122, 131, 132, 144, 146
bitwise
and, 111
operation, binary, 111
operation, unary, 109
or, 112
xor, 112
blank line, 9
block, 67
code, 67
BNF, 4, 93
Boolean
operation, 116
FTTxIk, 26
break
3, 130, 138, 139, 141, 142
built-in
method, 31
built-in function
call, 108
72Uk, 31,108
built-in method

call, 108

A7V, 31,108
builtins

EYa-—I, 151
byte, 27

bytearray, 27
bytecode, 33, 167
bytes, 27

HAHIAAHEE, 39
bytes literal, 13
bytes-like object, 167

C

c, 15
language, 25, 26, 31, 112

call, 106
built-in function, 108
built-in method, 108
class instance, 108
class object, 32, 108
function, 29, 108
instance, 55, 108
method, 108
procedure, 122
user-defined function, 108

callable
FTT Uk, 29, 106

callback, 167

C-contiguous, 168

chaining
comparisons, 112

exception, 129
character, 27, 105
chr

HBAHAHEE, 27
class, 167

attribute, 32

attribute assignment, 32

body, 50

constructor, 37

definition, 128, 146

instance, 33

name, 146

TS TH R, 32, 108, 146

3, 146
class instance

attribute, 33

attribute assignment, 33

call, 108

7TV, 32, 33, 108
class object

call, 32, 108
class variable, 168
clause, 137
clear() (frame MXYw K), 35
close() (coroutine DX v k), 63
close() (generator DXV w k), 101
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 67
code object, 33
coercion, 168
comma, 95

trailing, 118
command line, 151
comment, 8
comparison, 112
comparisons, 40

chaining, 112
compile

fHAAHBIRK, 135
complex

number, 26

A7V U b, 26

HBAHAHEE, 60
complex literal, 19
complex number, 168
compound

statement, 137
comprehensions, 95

dictionary, 97

list, 96

set, 97
Conditional

213



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

expression, 116
conditional

expression, 117
constant, 13
constructor

class, 37
container, 24, 32
context manager, 60, 168
context variable, 168
contiguous, 168
continue

3, 131, 138, 139, 141, 142
conversion

arithmetic, 93

string, 39, 122
coroutine, 62, 99, 168

function, 31
coroutine function, 168
CPython, 168

D

dangling
else, 138
data, 23
type, 25
type, immutable, 94
datum, 97
dbm. gnu
€2 a—I, 28
dbm.ndbm
EDa-—I, 28
debugging

assertions, 126
decimal literal, 19
decorator, 168
DEDENT token, 10, 138
def

X, 144
default

parameter value, 145
definition

class, 128, 146

function, 128, 144
del

X, 38, 127
deletion

attribute, 127

target, 127

target list, 127
delimiters, 21
descriptor, 169
destructor, 38, 123
dictionary, 169

comprehensions, 97

display, 97

FITT Tk, 28, 32, 40, 97, 104, 124
dictionary comprehension, 169
dictionary view, 169
display

dictionary, 97

list, 96

set, 97
division, 110
divmod

#HAIAHEEL, 58
docstring, 146, 169
documentation string, 34

duck-typing, 169

E

e
in numeric literal, 20
EAFP, 170
elif
F—-7U—F, 138
Ellipsis
FTZxOh, 25
else
conditional expression, 117
dangling, 138
F—7—F, 130, 138141
empty

list, 96
tuple, 27, 95
encoding declarations (source file), 8
environment, 68
error handling, 70
errors, 70
escape sequence, 15

eval

HEAHIAAHBE, 135, 152
evaluation

order, 118
exc_info (in module sys), 35
except

*—7—F, 140

exception, 70, 129
chaining, 129
handler, 35
raising, 129

exception handler, 70

exclusive
or, 112

exec
HAAHEE, 135

execution
frame, 67, 146
restricted, 69
stack, 35

execution model, 67

expression, 93, 170
Conditional, 116
conditional, 117
generator, 98
lambda, 117, 146
list, 118, 121
statement, 121
yield, 99

extension
module, 25

extension module, 170

F:
£

formatted string literal, 14
f"

formatted string literal, 14
f-string, 170
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
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f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 26

file object, 170

file-like object, 170
finalizer, 38

finally

*—7—F, 128, 131, 140, 141
find_spec

finder, 77

finder, 76, 170
find_spec, 77
float
HAHIAFHEE, 60
floating point
number, 26
FISUk, 26
floating point literal, 19
floor division, 170
for
in comprehensions, 95
3, 130, 131, 139
form
lambda, 117
format () (built-in function)
__str__Q) (object method), 39
formatted string literal, 16
Fortran contiguous, 168
frame
execution, 67, 146
FTTxUh, 34
free
variable, 68
from
import statement, 67, 132
F—7—F, 99, 131
yield from expression, 99
frozenset
FTTTUhk, 28
fstring, 16
f-string, 16
function, 170
annotations, 145
anonymous, 117
argument, 29
call, 29, 108
call, user-defined, 108
definition, 128, 144
generator, 99, 128
name, 144
user-defined, 29
FITT Uk, 29, 31, 108, 144
function annotation, 171
future
statement, 133

G

garbage collection, 23, 171

generator, 171
expression, 98
function, 31, 99, 128
iterator, 31, 128
AUk, 34, 98, 100

generator expression, 171

generator iterator, 171
GeneratorExit
F%t, 101, 103
generic
special attribute, 25
generic function, 172
generic type, 172
GIL, 172
global
name binding, 135
namespace, 29
X, 127, 135
global interpreter lock, 172
grammar, 4
grouping, 9

ri

handle an exception, 70
handler

exception, 35
hash

fHA A BERK, 40
hash character, 8
hash-based pyc, 172
hashable, 97, 172
hexadecimal literal, 19
hierarchy

type, 25
hooks

import, 77

meta, 77

path, 77

I
id
EHAHEY, 23
identifier, 11, 94
identity
test, 116
identity of an object, 23
IDLE, 172
if
conditional expression, 117
in comprehensions, 95
X, 138
imaginary literal, 19
immutable, 172
data type, 94
object, 94, 97
FISxU N, 27
immutable object, 23
immutable sequence
FITxIh, 27
immutable types
subclassing, 37
import
hooks, 77
X, 31, 131
import hooks, 77
import machinery, 73
import path, 173
importer, 173
ImportError
FI5, 131
importing, 173
in
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*F—7—F, 139

BETF, 116
inclusive

or, 112

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v k), 36
inheritance, 146
input, 152
instance

call, 55, 108

class, 33

7TV k, 32, 33, 108
int

fHAHAHEE, 60
integer, 27

representation, 26

FTTTUk, 26
integer literal, 19
interactive, 173
interactive mode, 151
internal type, 33
interpolated string literal, 16
interpreted, 173
interpreter, 151
interpreter shutdown, 173
inversion, 109
invocation, 29
io

EYa—-I, 33
is

HEF, 116
is not

HEF, 116
item

sequence, 104

string, 105
item selection, 26
iterable, 173

unpacking, 118
iterator, 174

J

in numeric literal, 21
Java

language, 26

K

key, 97

key function, 174
key/datum pair, 97
keyword, 12

keyword argument, 174

L

lambda, 174
expression, 117, 146
form, 117
language
c, 25, 26, 31, 112
Java, 26
last_traceback (in module sys), 35
LBYL, 174
leading whitespace, 9

len
HHAAHEE, 26, 28, 55
lexical analysis, 7
lexical definitionms, 5
line continuation, 8
line joining, 7, 8
line structure, 7
list, 174
assignment, target, 122
comprehensions, 96
deletion target, 127
display, 96
empty, 96
expression, 118, 121
target, 122, 139
AT Uk, 27,96, 104, 105, 124
list comprehension, 174
literal, 13, 94
loader, 76, 175
logical line, 7
loop
over mutable sequence, 139
statement, 130, 131, 138, 139
loop control
target, 130

M
magic
method, 175
magic method, 175
makefile() (socket method), 33
mangling
name, 94
mapping, 175
FITTx Uk, 28, 33, 104, 124
matrix multiplication, 110
membership
test, 116
meta
hooks, 77
meta hooks, 77
meta path finder, 175
metaclass, 48, 175
metaclass hint, 49
method, 175
built-in, 31
call, 108
magic, 175
special, 180
user-defined, 30
F72x Uk, 30, 31, 108
method resolution order, 175
minus, 109
module, 175
extension, 25
importing, 131
namespace, 32
FISxUk, 31, 104
module spec, 76, 175
modulo, 110
MRO, 176
multiplication, 110
mutable, 176
A7 U, 27,122, 123
mutable object, 23
mutable sequence
loop over, 139
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FITTU b, 27

N

name, 11, 67, 94
binding, 67, 122, 131, 132, 144, 146
binding, global, 135
class, 146
function, 144
mangling, 94
rebinding, 122
unbinding, 127

named tuple, 176

NameError
Bgt, 94

NameError (built-in exception), 68

names
private, 94

namespace, 67, 176
global, 29
module, 32
package, 75

namespace package, 176

negation, 109

nested scope, 176

new-style class, 176

NEWLINE token, 7, 138

None
FITSxUk, 25,122

nonlocal
X, 135

not
HEF, 116

not in
RETF, 116

notation, 4

NotImplemented
FITSxOk, 25

null
operation, 127

number, 19
complex, 26
floating point, 26

numeric
FTSxUk, 25,33

numeric literal, 19

O

object, 23, 177
code, 33
immutable, 94, 97
object.__slots__ (#AHAHEH), 46
octal literal, 19
open
HHHAHEH, 33
operation
binary arithmetic, 110
binary bitwise, 111
Boolean, 116
null, 127
power, 109
shifting, 111
unary arithmetic, 109
unary bitwise, 109
operator
- (minus), 109, 111
+ (plus), 109, 111

overloading, 36
precedence, 119
ternary, 117
operators, 21
or
bitwise, 112
exclusive, 112
inclusive, 112
BEF, 116
ord
HHrHEE, 27
order
evaluation, 118
output, 122
standard, 122
overloading
operator, 36

P

package, 74, 177
namespace, 75
portion, 75
regular, 74

parameter, 177
call semantics, 106
function definition, 144
value, default, 145

parenthesized form, 95

parser, 7

pass
X, 127

path
hooks, 77

path based finder, 85, 178

path entry, 178

path entry finder, 178

path entry hook, 178

path hooks, 77

path-like object, 178

PEP, 178

physical line, 7, 8, 15

plus, 109

popen() (in module os), 33

portion, 178
package, 75

positional argument (fIE5|%), 178

pow
HAHIAHBEE, 58, 59
power
operation, 109
precedence

operator, 119
primary, 104
print
HAHIAHREE, 39
print () (built-in function)
__str__Q) (object method), 39
private
names, 94
procedure
call, 122
program, 151
provisional API, 178
provisional package, 178
Python 3000, 179
Python Enhancement Proposals
PEP 1, 178
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

Q

8, 113

236,
238,
252,
255,
278,
302,
308,
318,
328,
338,
342,
343,
362,
366,
380,
395,
411,
414,
420,
443,
448,
451,
483,
484,
492,
498,
519,
525,
526,
530,
560,
562,
563,
570,
572,
585,
614,

134
170

44

100

181

73, 90, 170, 175
117

148

90

90

100

61, 144, 168
166, 177

82, 90

100

90

178

14

73, 75, 83, 90, 170, 176, 178
172

97, 108, 118
90, 170

172

52, 126, 146, 165, 171, 172, 181, 182

63, 100, 150, 166168
19, 170

178

100, 166

126, 146, 165, 182
96

49, 54

134, 146

145

98, 117

172

145, 147

3104, 136
3107, 146
3115, 50, 148
3116, 181
3119, 52
3120, 7
3129, 148
3131, 11
3132, 124
3135, 51
3147, 83
3155, 179
PYTHONHASHSEED, 41
Pythonic, 179
PYTHONPATH, 86

qualified name, 179

R

r'

raw string literal, 14

"

raw string literal, 14

raise

X, 129

raise an exception, 70

raising

exception, 129
range

HHHAHBE, 139
rav string, 14
rebinding

name, 122
reference

attribute, 104
reference count, 179
reference counting, 23
regular

package, 74
regular package, 179
relative

import, 133
repr

HAAHEEE, 122

repr() (built-in function)

__repr__() (object method), 39

representation
integer, 26
reserved word, 12
restricted
execution, 69
return
3, 128, 141, 142
round

HAAHEEE, 60

S

scope, 67, 68

send() (coroutine DX w ), 63
send() (generator DXV v ), 100

sequence, 180
item, 104

FIT Uk, 26, 33, 104, 105, 116, 124, 139

set
comprehensions, 97
display, 97
FIT Uk, 28, 97

set comprehension, 180

set type
ATV, 28
shifting
operation, 111
simple

statement, 121
single dispatch, 180
singleton

tuple, 27
slice, 105, 180

FITTTVU bk, 56

HHHIAHEEE, 36
slicing, 26, 27, 105

assignment, 124
source character set, 8
space, 9
special

attribute, 25

attribute, generic, 25

method, 180
special method, 180
stack

execution, 35

trace, 35
standard

output, 122
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Standard C, 15
standard input, 151
start (slice object attribute), 36, 106
statement, 180
assignment, 27, 122
assignment, annotated, 125
assignment, augmented, 125
compound, 137
expression, 121
future, 133
loop, 130, 131, 138, 139
simple, 121
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 36, 106
stop (slice object attribute), 36, 106
StopAsyncIteration
FI, 103
StopIteration
F4, 100, 128
string
__format__(Q) (object method), 39
__str__Q) (object method), 39
conversion, 39, 122
formatted literal, 16
immutable sequences, 27
interpolated literal, 16
item, 105
TS Uk, 104, 105
string literal, 13
subclassing
immutable types, 37
subscription, 2628, 104
assignment, 123
subtraction, 111

suite, 137
syntax, 4
sys

E2a—-J, 141, 151
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 77
sys.modules, 76
sys.path, 86
sys.path_hooks, 86
sys.path_importer_cache, 86
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 70

T

tab, 9
target, 122

deletion, 127

1list, 122, 139

list assignment, 122

list, deletion, 127

loop control, 130
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 70

ternary
operator, 117
test
identity, 116
membership, 116
text encoding, 180
text file, 180
throw() (coroutine MXY v F), 63
throw() (generator MXY w k), 101
token, 7
trace
stack, 35
traceback
7TV, 35, 129, 141
trailing
comma, 118
triple-quoted string, 181
triple-quoted string, 14
True, 26
try
3, 35, 140
tuple
empty, 27, 95
singleton, 27
FITSx ok, 27,104, 105, 118
type, 25, 181
data, 25
hierarchy, 25
immutable data, 94
fHAHAHBIR, 23, 48
type alias, 181
type hint, 181
type of an object, 23
TypeError
I, 109

types, internal, 33

U

u'

string literal, 13

string literal, 13
unary

arithmetic operation, 109

bitwise operation, 109
unbinding

name, 127
UnboundLocalError, 68
Unicode, 27
Unicode Consortium, 14
universal newlines, 181
UNIX, 151
unpacking

dictionary, 97

in function calls, 107

iterable, 118
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 29

function call, 108

method, 30
user-defined function

FTT Uk, 29, 108, 144
user-defined method

FTTxUk, 30
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Vv

value
default parameter, 145

value of an object, 23

ValueError
Fa, 111

values
writing, 122

variable
free, 68

variable annotation, 181

virtual environment, 182

virtual machine, 182

W

X
assert, 126
async def, 148
async for, 148
async with, 149
break, 130, 138, 139, 141, 142
class, 146
continue, 131, 138, 139, 141, 142
def, 144
del, 38, 127
for, 130, 131, 139
global, 127, 135
if, 138
import, 31, 131
nonlocal, 135
pass, 127
raise, 129
return, 128, 141, 142
try, 35, 140
while, 130, 131, 138
with, 60, 142
yield, 128

while
X, 130, 131, 138

Windows, 151

with
X, 60, 142

BEHT
% (percent), 110

& (ampersand), 111

* (asterisk), 110

*x. 109

/ (slash), 110

//, 110

< (less), 112

<<, 111

<=, 112

1=, 112

==, 112

> (greater), 112

>=, 112

>> 111

@ (at), 110

~ (caret), 112

| (vertical bar), 112

~ (tilde), 109

and, 116

in, 116

is, 116

is not, 116

not, 116

not in, 116

or, 116
writing
values, 122

X

xor
bitwise, 112

Y

yield
examples, 101
expression, 99
*F—7—F, 99
3, 128

VA

Zen of Python, 182
ZeroDivisionError

IS, 110
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