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







ONE

I ®HIC

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

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

HWICHT 252 BREY 77 LV AD FFa XY MCHE T ELDIEMA I L TY — HREIZLES N0 D
Lh?\ﬂbgﬁf%ﬁﬁéi EI R o TIEE T 20 LRV HTS, —F. CPython 23AL b T
W5 —D2® Python F# (FOEED RS NHIT TVETH) RDT. FEDZ LIZOWTIE, FHZEREICK -
TS DHIRDIMZ 5TV BHE L, M THE MMERDH D 5, EoT. TOTFRMRKITOL>TH
W 7 A2 S 2 1EMR (imprementation notes)” 235 D IEH LN TVET,

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

1.1 5@ Python MOE*

Python MY LTiE, BHEHRHWTHAREENVEOTFEALTVWET, ZhA0EECEL T, FFED
I —FRTHERS N TOE T,

F<HIENTWARFEEZEZIUTODNH D 5!

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

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

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

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

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

1.2 AKX Za 7B BKREE

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

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

lc_letter = "a'..."z"

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

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

4 £ 1E LI


http://www.jython.org/
http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://ironpython.net/
http://pypy.org/
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HFEMZENE T, VT IAFINE 7 A — P THbRET, ZEE =27 Y Z20EH L T\5 L 2DAEREHD
5, BANGEE. —THIND 5N TWET; ZROERKD H 2 FHNE, BAIDITICODONWT, EERDES
R ARIOTE LTadihEa g 3,

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

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

1.2. AYZa7IlicslraRgE 5






TWO

F A

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

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

2.1 171818

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

2.1.1 BT (logical line)

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

2.1.2 #3817 (physical line)

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


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

2.1.3 OX> b (Comments)

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

2.1.4 > 11— RFEFE (encoding declaration)

Python 27V X+ HO—fTH» ZATHICH 22X ¥ FDIERKRE coding[=:1\s*([-\w.]+) I~V v F T3
G, AXYMIZVaAa—-FESL L TUEINET, ZORHDORYDO I L — TRV —2a— R 774 LDLY
aA—FEEELE T, Tra—- FESEAHOTICRITINERD VA, ZITHICH 245G, —fTHDaAX Y bD
ADITTRITNIRD FEA, ZTrva—FESRe LTHRET 3T

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tieak CEE 3, /2

# vim: ftleencoding=<encoding-name>

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

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

Iya—F4 YIBESINIGE, TOTYya—F 4 V7 4& Python KX > TIRBTERIINIRD THA,
HEedhlzrya—74 2% FIZIECFEH 70, axy b, #ilFkeo, 2ToFancdbnz s,

2.1.5 BARBYRITHESS

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

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

return 1

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

2.1.6 FFBATREIZRITHESE

ALFEIN (parentheses). AFEIN (square bracket) . B X KEHEIN (curly brace) NDOUE, Ny 7 A5 v > 2% ff
OFTIR—T LOYIITIZHET 2 2 e B TEE T, HlRIE:

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

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

RIS NI TR Y DS I EHTEET, BHTOA > 7Y MAEETRD D 8 A, 20
WHATEEL e TET T, JEHRMNRMETHICIZ. NEWLINE F—2 V3L T8 A, FEHRNZITO
Wiz, SE2 A — FENECFY] (FBl) THRELET; COBAICIE. aXY M EEDEILATES
Ao

2.1.7 Z=17

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

218 17V

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

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

V=R T 7 ANAPBR T ZAR—ZARBEAEZIE, FOBERDITINR TDRAR—ABEMIKET I L5806, A VF
VHNEREEZ DL LTHITENE T, ZDHAIX TabError 2EHINE T,

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

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

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

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

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

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

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

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

p = perm(s)

for x in p:

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

return r

UTRoflZ, et rFrro—12bE3:

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

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

return r # error: inconsistent dedent

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

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

219 b= HEDZER

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

2.2 EOMD =T >

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

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

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

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

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

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

WA FORSICEHIRLID D A, MIXFREASHET,

identifier = zid_start xzid_continuex

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

ETEMK U7 Unicode A7 3V a— NELITERL 3

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



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

WAl T e L TAEMBR TN TD Unicode 4.1 OXXFZ2HNZEL 725% HTML 7 7 4 A28 https://www.dclhpi.
uni-potsdam.de/home /loewis/table-3131.html IZ®H D %3,

2.3.1 ¥—7—F (keyword)

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

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

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

12 % 2 B FOFER



http://www.unicode.org/Public/12.1.0/ucd/PropList.txt
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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2.3.2 FHIEHDHEIFTE (reserved classes of identifiers)

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

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

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

{

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

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

24 V737

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

241 XFHNELUNATRAIUTSIL

XFHNY T I NEUANOFHERCTRih SN E T

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

| Ilfrll I IIFI.II | IlleI I IIFRII | Ilrfll | |II.FII | IIRfII | IIRFII
shortstring n= "'" shortstringitemx "'" | '"' shortstringitemx '"!
longstring n= mrren longstringitemx "' | 'MUNY Jongstringitemx """
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq

24. UF3L 13
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shortstringchar ::= <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

stringescapeseq := "\" <any source character>

bytesliteral = bytesprefiz(shortbytes | longbytes)

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

longbytesitem L= longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

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

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

KOG RFHIR: 2oV 773, WS d 2 —EG AR (V) 3 ZH=HL AR (v) THbIES, Fi.
MIGT 2 = #HO—HF|FFC _EHF AN THS 2 dTEET (@BE. =BT X — MXXFH: triple-quoted string
EMHENET), Ny 7R T v va (\) XFT. BREAIRERZROXF. PIZIEEITFE. Ny 7R Ty a
BE. 74— bM{FhE, TRAT5—-TTEET,

NA PV FIZE HIZ b R B BPEHLET, INHICKo T, str BT bytes B4 2 &
YAPMEREINE T, NA M) T I ASCII XFDAELZ e N TEE T, 128 U EOE(EE DA M
IRy =7 L TREINRITFNUIIRD FEA

XTI T INENA Y T IADMTE, ERTT 'r! £ R 2TV T4 v JRFHOZENTEEX
T ZD XD RXFIN raw strings EFHEN, Nv T AT 92k VT IALFE LTHRVWET, ZOMR, XF
BV 70T raw XFFIFD '\U' ¥ '\u' DTRT —FERIRWEh EH A, Python 2.x @ raw unicode
V7 Z17 Python 3.x L3RR ZIRAZEENE T B2, 'ur' #UIVR—bIhFHA,

N—=Ta Yy 3.3 TBI: raw XA M) FT LD 'rb' T 74 v 7AW 'br' ORIFEL LTEMEINE L,

N— a3 ¥ 3.3 TBA: Python 2.x & 3.x HXED T — RR=ZADX V7 F Y A2 BT 57D, LIS —
unicode V7 7V (u'value') OHR— P FHIEASINE Lz, iHllld PEP 414 22 L TS0,

£ F OEBEHEEBMI N TFERNY T IR T + =<y MEATIN T IV ( formatted string literal
) TF, FMICOVWTIE 74—y FEAXFINITIIL 2L TV, HEHO '£' X 'r' tHAE
DELNETH, 'p' L 'u' LHAEGDELZZLWETEETA, DFED 7+ —7 v MEAD raw XFHV 7L
FA[TEH, 74—~ MEADAL MY 7 FZ USR] TS,

14 8 2 & FOEHh


https://www.python.org/dev/peps/pep-0414

The Python Language Reference, 'J!)—2X 3.8.20

ZHIZA-PUT IR, ZHOIR S T ENRVWI A - P XFTY T IR L TLEDRWRED,
IR =T ENTVRVEITR I A — P 2HE S ZENTEET (561 ENHIEFZDF FXFHFITHED £75),

(ZZTWVWS " IA=1 viE, XFHNOWAZRFET 2 ZIfHoXFERR L, ' D" DVWTINTE, )

'r' F721E R BEHXTFEROLBRWLED, XFHNEEAAL MY T IARDIR T — T — 5 v R 3R C
THELATVE D EFARDEANC L7 - TR E T, UFIZ Python TH#EN L TR —F> =5 VR

ZRLET:

IRT=To—r>R | Bk AR

\newline Ny ATy ¥ 2 bBATLFPERINET

\\ Ny 727y ¥a (\)

\! —EI A (")

\" ZEGIHF (")

\a ASCII $iiK~ L (BEL)

\b ASCIL Ny 7 25— 2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCIL /73D (LF)

\r ASCII #%# (CR)

\t ASCII /-2 7 (TAB)

\v ASCIL EEX 7 (VT)

\ooo 8 B 000 EFFOXF (1,3)

\xhh 16 HEEUE hh EFHOXF 2,3)

NFHNTOBBBEND TRy =T —r Y AU FDOEBHTT:

IRT=To—5>R | Bk AR
\N{name} Unicode 7 —&XX—ZXHT name £\WIAFDITE | (4)
\UXXXX 16-bit O+7NHEH 2orr 2 FFOXF (5)
\UxxXXXXXX 32-bit OT/NHEEE zrrrrrer & ROXF (6)

HER:

(1) % C AT, AT 3IHND 8 EMETTRZHLET,

(2) FHE C 2I3E V. B rO Y 2D 16 ERL»ZE XA

(3) XA NI T IAHFTE, FREBLV/EZRT — 735X 6NEDONL b ERLET, XFHV T 5
AT, TR T — TIN5 2 5 -{E% D Unicode XFZ#FERL T T,

(4) N—=Y a ¥ 3.3 TEHE: name aliases™ IZH T 2% K- b 2BIMENE Lz,

*1 http://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt
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(5) Bx5E 4 KD 16 EHMLPZHEINEE A,

(6) HHWEZI=a— FXFEIDEIRKLTZYaA—RT2I N TEET, EMEIC 8 LFD 16 EBFH 2
BT,

EHED C BIREV, BBENBD oI Ry =T —r V2 TRT, ZOFEXFFNHTIHERY T, Thbb,
NI RZy D abERPICTEDET, (ZOFEFIT ANy FOBIERNTS: ZRAF =7 =7 Y ADFRAN &
N6, ZOEIFERBIEBL TV 2008000 FT %D T, ) XFHHPTORRBENE A =T —7
YR, N MY T IR, BREINBVIRAS =T =5 R LTHHEINZDTHERE LTIV,

N—Yar 3.6 TEHE: BilIhighro/2T A7 — 7> —4 > 3 DeprecationWarning AR L £ 5
ZAUITPRD N— 3 > TlX SyntaxWarning 1272 D, \W3§4L SyntaxError 122D £,

raw V7 I ThH, SIAFEANY IJRT 9P aTIZRATF =T TEEFITDH, NI RT7 vy a BRS CFINCHED £
3 B, e \"" BENESCFAN TIAT, Ny I RT vy at “EH I HM»RAXFHN R L ET; "\
FEN R SXFANY T IATT (raw VT INERBEER 57Ny F R T a2 THROLESZLIITEETA),
BERNZIZ, (Nv 7R Ty 2 apBERD I A= XFETRAT7 =7 LTLESDT) raw XFFIZE—DNY Y
A7y aTRDOOEBCLIFTIEIFEA DI XY T AT v Y aDERIBITHETD, [T L EKT 2
DTREL, VFILDO—ETHLZNL OO FL LTHRENET,

2.4.2 XF5 T ZILDFEE (concatenation)

XFHNRANL MY T I ME, AWICEZZ5 A2 o T0Ty (HAXFTRY-TY) HEEEZE2
ZEMNTEET, ZHEIELXDOXFINERMET 2O LA UEKREZRLES, Lo T, "hello" 'world' &
"helloworld" Y RUTT, ZORERM S, Nv 7 2XF7vva%lo Lz, BROXFHEFRICHHEL T
BEATICET=N 8D, DAVEIEI XTI IZa X Ve BMT 23X TEET, HlRiL:

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

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

)

CORBEIISHEL NV TERSINTVE T, A7V T 2ay 4 LT 5ROMH e LTHEBIENS Z L2k
RLUTLEE W, ETRICFHIRBZRE LU, '+ HEFE2EDRIIRD A, £/ VT I
DFEEICBVTIE, MET2RERICELRSIAMER2fo72D (raw XFH e ZHIIHFEZEFS LS AT
TET). 74—~ MEAAXFINV TN EBHEDOFHINV T IV ERE LD T2 D TEETOTERL
TLEE W,

16 % 2 B FOFER
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243 74—y FEBEAXFHITIIL

N—a v 3.6 TE.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

B EMoOERIBETICE. A NTOBM T 4 — L F2EDZILNTEET, TNHDANRNTD T 4 —IiL RiZid.
HEOE#H 7 4 — LR ERIEET 2D EMNTEETH, EHRANTRER BRI 4 — L EE2ED D
I TEFHA, XFHD format() XV v FTHbI 2 FEXEE I =FFEMH THHRMKTT,

T+ —<v MEAXFIN T INBMOXFEHNI T I5ALLHEETEZTTHN, BRI 4 —LFE2EROY T
DEILTEL I TEE A

T r—<v MEAXFH T I LDHE N O % T

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

>>> f"{today:%B %d, %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 = /7r:20}"

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

WHEOXEFNY F I e BIHHEER DT (

1
&

CEEDONFIN T I MBI S5 HFOR N LRI, B

18 8 2 & FOEHh
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74— FHIZ, AMID 7+ —< v MEAXFINY T IALTHEON TV L5 HF2ED 2 Z I3 TEXEA:

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

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

ROHFTANY IR T v 2 3HHTEST, =7 —-%2EHLE T

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

N PRAT79yYaTDIRAT —THRQRBERERED ZREND Z5E1E. —REREERLTLEE W,

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

'newline: 10'

T4 =<y NEAXFIN) TI70ME, 72 AREEATORPo722 LTh, docstring ¥ LTIIHEX THA

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

7 F =<y MEAXFHNV 7 F 1% Python [EMUZ1EER PEP 498 3L TL 72X W, FH#EHT 3T
Bl 7 x—~<v bOAHAZHE>TWS str.format () S L TL X W,

244 BEVTIIL

BAEY 701203 3 D D £5, BE (integer). HHI/IMIREL (floating point number), R (imaginary
numbers) T3, HBMY T IVIIEELEV A, (EREIFER 2 BEROM Y LTERE ),

BEY 7 7 NVEFERZENTORNW I ZICERLTLEEW; -1 O LS 2a3, ERICITHIEEET (unary
operator) '=> £ U 7 7L 1 RAGDEZHDTT,

2.4.5 BRITIIL

BROY 7T I VU ToFAERCRdINE S

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

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

24. UF3L 19
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hexinteger n= "o ("x" | "X") (["_"]1 hexdigit)+
nonzerodigit = it o

digit n= "or..."o"

bindigit n= "0 | "1t

octdigit n= oM.

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

EXEY EITIRE 2008 5 25 MEZFRITE, BEY 77 VICREIOHIREH D £ A,

TR =R2aTEV T INDOEEHN T RICH o THEERAINE T, Z0DT7 VX —Ra7%2foTHTE S
N—AT 2 THRARPTLTEEY, 70X —Ra73BFEHFORIC 1 273, 303 0x D XS5k
BHEEDHERIC 1 D HEATE F3,

B, IE 0 OHERDEIEICIE 0 2o ER A, Z4UX. Python 23N— 3 > 3.0 DG - Tz C 2
RONEY 771 ODEMKI 2T 2720 TT,

B T IoL0HE N DR LET:

7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

N=Yar 3.6 TERE: JL—TezHBWNE LV TIAVHOT Y X—RaT7HhFIN2 LR DE L,

2.4.6 FERINERBITII

BV T 7 ML RO RIS LR T

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

fraction n= "." digitpart

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

B, BEGER HREERIIEIIC 10 2R LCHERE T E T, HlZiE, 077¢010 IZIELWRILTH D, 77¢10 &
RUEAERLET, FINGERY 750D 5 3MEOHPIEBIHREFEL T T, BEIYFILERIL X512,
TR —RATTRERIN—TFIITEET,

BN T 5 A DBIE N DR L ET

20 8 2 & FOEHh
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3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

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

2.4.7 E# (imaginary) UT 3L

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

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

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

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

2.5 HEF

UTD =2 Y 3HEFTT:

*

*
~
~
~
=
@

)

2.6 7 X4 (delimiter)

UFDO =27 3ELEOTFTY IR LTEHEET:

( ) L ] { }

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

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

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

1D

22 %2 B FamER




THREE

F—RETI

31 #A72x Uk, E. BLUE

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

FRTOEME, F—H (identity). T, %5 >TVET, A—M BERSW DL BLEHEINTHA, UL
ATV FDT RLADEIRDBDELEZLNEHD LWEEA, is BHETIZ 20047V 22 FOR—
Me L3, 1d0 BEER—H2 R TR EEL T,

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

7227 VOENIATY 27 WY R— T ERIE (Bl len) ZHVR-1F20) &, AT MWD S
2EZTELET, type) BEIIA TV =7 PR (BIAKRD ATV =227 2 TF) ZIRLET, A—HHETL.
F 7Y 27 bOH (type) BEEARRETT, !

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

AT FVEPRINCHET 2 283 TEERA; LA L, 7Y =7 MZEFEAREE (unreachable) 12743 &
HR—yav 2 ar (garbage-collection) IZ &k o TUH I N FF, FHETIE, TANERZELERLD, &£<1TD

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

23



The Python Language Reference, 'J1)—2X 3.8.20

BOWEKIICTHIENTERT — FEARRRA TV 27 b2 TANELE LT LEDRONED, ¥5FEETS
PIIEESEDOHET T,

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

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

A7l MZiE, EPNIT 7 AT 4 Y EY W oTz, VAR (external) @7 VY —AANDBREELD
DBHHNET, TNHDYY—RE, 7927 "D TANESINBFICERENS DO L HEFEINTOETH,
CANEPTONARAETZ VDT, 25 LA 7Y =2 MISERY Y — R BRI 2 775 KK
close() XYV v FHEHLTVWE T, 25 LA TI 2 MIFRIIC close T2 LMD FE T, Z DHAE
3 BBICIE Ttry.. finally 3CRR. Twith’ XRS5 LEFTT,

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

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

24 BIBET-RETIL



The Python Language Reference, 'J!)—2X 3.8.20

3.2 IZERDKEE

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

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

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

Notlmplemented ZDANIIZH—DEL»HH XA, COMEEFEOA TV 27 VEE—2D ULPTEEL THEA,
ZOF 7Y 7 MIAAA% NotImplemented T7 7R EINE T, FUEHEEBEIZR T 5 X Y v KRR
FE#R (rich comparison) X YV v Fid, SEEFIZAT 2HEAZITOLDDREZ B LR WEE, O
ZIBETRETT, (HEFITLoTIE, A VX7 X0HEOD 2HE LK LD, ORBFRIELITVE
F, ) BEfEIZE (true) TT,

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

Ellipsis ZOMICEHE—DEL»HD T A, TOEZFHOA TS 227 PR =D ULIPFELEEA, TOF
TV NIV T I ... FREMARAAS Ellipsis T7 7 RSN E T, BEEfHIZE (true) T,

numbers.Number BUHV 7 7 W ko TIEE N b, BEMEEPHAGALOEMBERIC X > TRENE X T
V7 FMTY, BUEA 7Y 27 VIEEARTY; —EEIERINLZ . TErEEINLZZIEHDE
Ao Python DBIEA 7S =7 MIWS FTRIRBFATEI L ZHDHUEL M BIRL TVWE T2, 2
Va2 —XNTEEZRIET 2B HIBZZITITVWET,

meth:  repr ¥ __str__ () POETEINLBIES 7 ADXFHNRTNNIRD & 5 RELRDH D 3

o ZONFHNF. VIARAVAL I RIPE LIz ZZ, TOBMBEDEEROA 7Y =7 VEAEKT 2H
W EEY 7 70T T,

o TEZRL, 10EETRHEINET,

o MBURORNCH 2 1 DD ERWT, NCEAEZ Y ndFRREINERA,

o MBURDKRICHZ 1 oD ERWT, NI Y nEFRREINERA,

o FEEIBEIEBOL EDAFRRINET,

Python (388, FEVNMNIUREL, ERROE T ZT>T0ET:
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numbers.Integral (B#) EHIII, B (EOBEB JVADK) 2RI BENEENITE T 2 HEL L
B3 28T,

BRI 2 ESD £

BHY (int) EHIROFHPHOBZRBIL 2925, FIAATRER (RAE) X €V 34 XDHIRD A% %1 %
To ¥ 7 MERRTRAZHE D720 2 ERERB 2 FHo e BESN T T, A0S v FkE
WCHERICIE T W2 K5 2R 2 52 5 2 OMBERBIOZMTREINE T,

7 —IUE (bool) EMED False & True XL %3, False ¥ True 2XT 2 DDA 7T =7 D
AWT—IEA TS =7 3 TF, 7 NRIIBBOUOIRETH D, FLALDRNTZERZR O
E1DEIRBEENFT I, Sl LTXFINCEM| SN 2iTZN LN "False" BLU
"True" & W5 XFHIMESNET,

BREINCHT 2 RANZ, A0BMEEL Y 7 MERPY X ZHEICBWT, RO AERRBERACE
5L RN TVET,

numbers.Real (float) (R¥) ZOARNIEEBL NNV OEEEFEI/NEBERAL £3, RETRER
EOHPARLA —N—7 0 —DIPWNIFTEED 7 —F 7 7 F ¥ (BXU C % Java lZ kK 25%) 12w
¥ 9, Python IZHKEFE/NEREZ Y R— b LE¥E A, —MRANCEREEFE/ NGB (5 BHE
Taty Y- XEVDMEHEZEHNT 27D eHHEINET, LirL. 25 LAHIKIZ Python TH 7
Dz PRWSBEDF — =~y FIZHARIIMA 722 DT, F/o. 2 FEOFE/NURET % #f
DI THMICEZEEIEIH D THA,

numbers.Complex (complex) DML, FHEML NATHEBEL SN TV EFENMUEE 2 >—H#icL
TEHEREXRB L3, FE/NMUSICOVWTERZO A UHES Y TIEED £3, HEK z OFEK
B X CEEERE,. ThrhiiAat LEREY z.real BX U z.imag THOHIT Z BN TEF T,

—ir > B (sequence) ORI, AROIEFES (ordered set) ZHRKIL 3, HRIIIFADEETL V77

ZILENTVET, HAAABEE len() 252, O—F Y RAOBEEBZELET, O—F VY ADEXA
nDFE, AVTI7RZ0,1,...,n-1 OERIZEETT, P—F VR a DEFE (X ali] THEIRLET,

= Y RFAT A RRIE (slice) DI R—PLTOWET: ali:jl £T2L, i<=k<jTHIAVTIR
EZ2bOLTOEREZRBEIRLET, REBHE LTRIAREHAVWEES, X974 REFECHEE S Oz
VU VRAERLET, BRI =T Y RANTE, A VT I7REARD 0 2OHBEZ X514 V77 AD(H
ZIRDBRBLETS,

=T YRR EoTIE, BED T ATy T (step)” T XX FiD T HRRA S A A (extended slice)” &
A—=PLTWVET: ali:j:k] X . x =i +nxk, n>= 0D i<=2<j THIEIBRA VT IR z &k
D& 97 0 BTOERZFNLET,

= v AX, BEURERDDL, I TROUHATRIIEINTVET

EEREER S —7 >~ X (immutable sequence) ZHEARER S —F Y ABIOA 7Y = 7 NI, —EERI N
DLZDOMEEEETLHIENTEERA, (A7 27 VMDA T 27 FANDBRBA TV 5
B BREINTVWEA TV 27 NIEFEARER A 7Y =27 b TH LKL, ZOEIZEEINZA[RENED D

26

BIBET-RETIL



The Python Language Reference, 'J!)—2X 3.8.20

DET; LpL, LEFERS 7Y 22 FAEHEBBLTVWA A 7Y =2 OBREHKE, £HT 5
EATEZEA, )

DUN ORNIZEEARE /R > — o v AT

XFHE (string) CFFNE Unicode 2 — KR A ¥ 2 RET 2HOESITT, XFFFHDOLrDa—
FARA >~ bd U+0000 - U+10FFFF OHIPITRILEZ NS Z e W TEZ %3, Python i& char 2% #F
bEHA, RbDic, XFFFOEDaA—FRL Y FHRI "7 OXFHATY =7 P LTR
W22 eDnTEET, HAAABE ord() 13XFHNEAXZ 0 - 10FFFF O#iPHOREI L L
5, E7o. MHAAABEE chr() & 0 - 10FFFF O#EIFHOERKEMNIET 2 RE 1 OXFINCE
#aL %9, str.encode() W7 FAMZra—T4 7 %f5Z LT str & bytes IZEMT S
7oDIES Ze 3 TEET, F/2. bytes.decode() ITL D ZDMWMWEITT LI ENTEET,

R FILE (tuple) X TNVOBEZRIFMEED Python #7927 FTF, ZODEOERPLREZ XTIV
., A OBZERBTEIXED VTR THKLE T, H—0BRE»OLRZ XL (HES
'singleton’) Z1E% 1213, ERE2RBT2RXOERICH <223 5T (H—oX TR A SV
ZERLERA, 2. REZ0 -T2 DIHFEMEZHZ 2 X5 LARTFIERSRVD S
T9)o BREOELBOVATEIRDONZNES LZED X SN D T,

bytes bytes 7Y = 7 MINZELEHITY, EHRIZ 8-bit N4 FT. 0 <= x < 256 DHIPHDELELT
RKIXNE T, (b'abc' DX S5K) bytes VT 7 ARHAAAD bytes() AV AT 7 XEfio
Thytes 7Pz 7 NEERTEE T, /2. bytes A 7P 227 Md decode ) XV v FEMLT
XTI Ta— R TEET,

EEAREL S — 7 > A8 (mutable sequence) ZHAAER S — 47 ¥ RAid, fER LB TEHE T2 2 22T
XFET, BEABERY —F Y AT, IRFERILPR IA ARG Mo THREINZERIRAZITS Z
EWTE, del (delete) XEMo> TEHEZHIRT 22 TEE T,

Python IZEMI2 AR ENTVWRIEBEARER S —F Y 2AHE, 5D 2AZDOTT:

JZ A (list) VARMOERIFEED Python A 7Y 227 MZTEE T, VR MI AfELOFIH
YR TRYISNLRELERTED T, (REH 0 1 O —F ¥ A%E2 DIk RGE T
BN EIERLTIEE N, )

NA MRS bytearray 4 7Y = 7 MIZHEATREREAIT T, HAIAAD bytearray() IV A M52
RIZEkoTERENE T, ZEARER Z EZRIFIE (0F D vy ¥ 2 b TERW), byte array &
ZHEAHER bytes A7V 27 PERUA YR —T7 2 — A HERER TR L £ 3

EBRE Y 2 —)L array %, collections EY 2 —/UZiE, 5K DB I 2 —RINET—7 > ZBIDH|
MRHHET,

EOR A, JHFOBV, 1m— s TREEL 7Y 27 N OHRESREHLET, 20k0, (AI0) K
FhRESZA VT IAT 7 RRAETEEVA, 72750, 47— MIFRET, HHARAALBER 1len() 1358
HOBERERLET. BANOBIRENTE, BECELTV2hOBERT 2 b, ¥ —F Y205
DEMOYER, HEEE - FIEE - 3 - WFFE L Vo ECEN R RE 0TS,
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BOERITZ, FEEOXF—RALEETICET 2L —ApEA SN T T, FERNGE T OBELE DL —
MTHED ZBITHERLTLEEI WV, b L 2 DOKBEDHEFERISFEMETHZ (I 1 & 1.0) %85, Z
DIBLD1DDAEEEREBICEDL I ENTEET,

BUE, 2 DDMBABEENH D 7

EE8E WZEREAATT, MARAAD set() YR+ T 7 XTERI N, HH 5 add) KEDWL DO
DRy FTHEHFTEET,

Frozen set B8 FRELEESHTT, HARAAD frozenset() IV AN T 7 RIZX > TEREINE T,
frozenset [ IAZET Ny 2T EE DT, HOESHOERICK 72D, HEDF—IZTEILHT
%7,

Iy VTR (mapping) EEDOA VT I7REETA VT 7 ALENT, 77227 b0k 2EROEAER
BHLUET, RFERIL alk] & k TS YT 7 RIBEESNLEHE L a 2 oFERL 75 ERSNLEREIKXO
T[S 2 TE, AR del XOMRICTZZ e TEE T, MAAABE len() X v BV IN
DEEHEZRLET,

Python &M HGMHAAENTVWE Yy BV 7HIX SD8 ZA5—D27FTT:

EER (dictionary) XFEEDMETA YT/ RINLATI 27 Mo 2HARODEEGERLET, F—
(key) & LTHAREOHE—OENZ, V2 F0BEE, 2LTHTY 22 b OR—MTH < THE
N3 ZOMOEEARERI TS, ZAUI, FFENEZIRMCHERET S LT, F—D Ny ¥ 2{HEHIFET
BHERBBEDRD D7D TT, BIENE X 12556, 3B OBHEHEICB T 2 HANHEW F
T ZODENFELL 2 2,E (BlRE 1 & 1.0), HOWRFEALHEOZY MV ERIA VT I7REL
THES e TEET,

HEIHADIEFZRFFL LT, DF 0., F-3HFBMESNIERERCERShTWE LT, BIFD
FoREZMIATH, F—DHEFPREDD XA, F—ZHIBRLZDBICHFEAT 2 &, TTOLFTE
ZARFEORRIENENET,

PEE A ARERATT B LY KRl TAERLET (FERT 22RLTIEEWV),

$E5RE Y 2 — )L dbm.ndbm . dbm.gnu &, collections EY 22— DX 52, HlOo= v ¥ 7HDH|
ZRELTHET,

N— a¥ 3.7 TEHE: Python DN—Y 2> 3.6 Tld, HERFAEFZHEFLELATL
CPython 3.6 TIXFAIERZFINE L2, FAUIRES N SEOMHE WS kD, 20 Yk
DEZEDMMI E AR TVWE L,

MECAH LRTHER! (callable type) BHEMECNH LIRME (UL (call) BIR) 2175 2 e B TEZHTT:

- ERBIE (user-defined function) T—HEHRBBA 7Y =2 M, BIBERZITS 2 TEMSh
¥ (BHEZE 2K, BEUL. IK5% (formal parameter) V R + 2 [A] CBOERD A - 72515V R
P b ENET,

Rkl
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Bt =0k

__doc__ BBDRF 2 X7 —2ayXFHIT, F¥aXryi—ra | EXAAARE
YIRTENEEE None IZ72 D 9, BT T RITHRENLE
A

__name__ B D ARITS, £ X AANHE

__qualname__ B D qualified name TF, EXAALAHE
N—a ¥ 3.3 TEM.

__module__ BBPERINTVEEY 2 —LOARITY, Y 2—1% | HEXAAAHE
MRV EI None 1272 D 3,

__defaults__ T 7 4V MEZFOSIEICN T 27 7 + 0 MEDIN®D iz | FHZIAAARE
RTNT, T 7 4V MEZFFO5IEH 720 EITIE None 12
AN

__code__ AVRANINZEBAREERRT T 23— A7 =27 HXIAATHE
T3,

__globals__ B DI a — VERDA o EEE (NOZR) T3 — Z FLAHI UEH
OFEEIX, BB ERINTVEEY 2 —lDZa— Lk
HHIZEE ZIREL 5,

__dict__ EEOBEBUEMEZ Y R— 13270 DLHTZE/MBIND 5N T | F ZIALATRE
WET,

__closure__ None ¥7zi3BH DM 4 D HHBAZEE (51BN DOLEE) oL | sl LER
TEZREL TV B (cell) BHENBHRZXTNITIRD F
3, cell_contents BHEIZOWVWTOEHRMITEZSIL TL
72E W,

__annotations__ | T AXA—RDEMPA-LFHEZFETT, HZFEOF I 7X— | EXAALAEE
RGT, BRDEDFRDH 25513, 'return' BZDF—
bR

__kudefaults__ | ¥F—V—FHEHAARIRX—XDT 7 4L MEZ EOEETT, EXAALAHE

MEZAAAMRE) L IRLEINTWEEEDIFE AL, RASNLEOEF =y 7 LET,

BA 7Y 27 MIE, BEOBEMHZHRELLDEIG LD TEE T, ZoMKEEX. Fl 21X X
RF—=REMELIWEERYIHEZ TS, D get R set 1iE, BHEDO Fy PERLEFVWE T, IR
EDRETRE. - EROBEBTOABEZTHR—FLTVWIDTERLTTEL, HAAHAHEHD
BEIIRRYR—FTB3FETT,

YA T 27 MiEEM cell _contents BHioTWE T, THTELDEERFRETL2DIMAT, &
NDEEFZDIZHHEZ LT,

BIBUEFRICBE T 2 Z DO ERIEZEABD - A 7Y =7 P66 E T, BRABONER (internal
type) WCBIS 2FHZ S L T 12X W0, cell BITIX types £V a— 067 VA TEXE T,
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AVRABVARY YR A VRARVARAY Y RFATI 27 MiE VIR, 7R VARV ALEEDOEN
HUAREA 7Y =227 b (B EI—VERER) 2203,

AH LEHORKREN:  _self W3 II7AAVRRVAF T 27 FTC, __func__ BB A T
Pz MTT; __doc__ WEXYYFRDFRFaXrT—>arFF (__func__.__doc__ EFL) T
9; __name__ ¥XY v FOLHT (__func__.__name__ ¥[FU) TF; __module__ IZX Y v RIER

ENEY 2= VOAFID., EY 2 — VAR WVIEAEIX None 122D £,

AV vy F& ¥R RMECHLZ2EBA 7Y 27 bOEEOBEBEMNEIC (HOREIITEERAD) 77€
ATEET,

25 2DENE BECL->TREDIZ FADA VARV ZAEZNLT) BT &, zOBMEN 21—
PEBOBEBA T2 7 VERE T IARXY Yy RATI 27 P THIUR, T—FEBAY v RA TV
JIDBEREND ZeBHDET,

TIADPBA VARV AERH L TA—FERBEEA 727 bERE T2 22 I0&oTA VYRR Y
AXV 9 RATI 27 "vPERSINZ =, _self EBHEZZFDA VARV RAT, TOXV Y FAT
Y7 MIFEENTWS (bound) EWVWWET, FILWXY v RO __func__ BHIZS L OBEA 7
Tz FTT,

TIARA VAR VANE T FARXY v RATT 27 b 2HIET B3I LICE o TA VARV AXY v
RATV =7 v ERINzE X, __self_ BHIIIIRAZDHDT, __func__ EBHEIEIZ 7 A X

Yy FORKICH 2BA 7> =27 FTT,

AVRARYARAY v RATY 27 v T EIN 2B RECH 28 (__func__) BMPUOHINE
T, ZDLE, VIRA VARV A (__self__) M5V X MBI AINE T, HlzIX. c &M
BEO) DEBREEGDLISA, x B CDAVARYAL T2, x.£(1) ODECH LI C.£(x, 1) DI
UHLEZFETTY,

TIARY 9 RFATI 27 bMOA VAR VARXY v FA TV 27 MEHEINBZEE, __self__ IIF

BXNTNBE 7 5L VAR VR ZERIZZSRAZFDHDHRDT, x.£(1) ® C.£(1) OFFUHL
2. RECHIEHZ £ 2 LT £(C,1) OMNUHEL 2EMTT,

BB, BEEA T2 MDA VRRVRARAY y FATI =27 PADELUL, 4 Y ARV A EMEN
WMhHEINZ 20T ET, HBAEICE-oTE BEZe— I LEBIRALTEE, Zor—251
ZREROCHET X5 1CT 200 RA SRR D £9, /. LioZfuda—ERBEBICHL
TOATONET; ZOMOIFTHLAREL 7Y =27 b (BLXUMUEHLAETRWRTOF 7Y =7
M) iE. BRI TICMO I ET, Zhdd, FI3AAL VARV ADBHICR > TWE L —YEFH
BEIEE, HAEX Yy RICEI N FEA; ZfiSh 301, BEH T 7 20BN TH 2858 121 T,

TR L —RBE (generator function) yield X (yicld X OHiZSM) ZHESBKD LAIEAY v Ml
PIRL—FEH LI ET, 20 XS REEMAT O I L 2I3EI. BEBROREEFITTS
DIFEZBATL—RA T2 b2IRLET: 41 7L —&XD iterator.__next__() XV v RZMI
g e, yield X&fio THEIMEMEI N2 ETHBZETLES, D return XE2ETT 2
FEUITE LTz & Z1d, Stoplteration BIADEH TN, 4 T L — X PRI NEEORKLETEEL T
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W,

J)L—F »B8# (coroutine function) async def ZHH L TERSINZBERXY v F2 JIL—FUE
8 (coroutine function) LWFUE T, MM ENLFE, 2D X 5 RBEBUL coroutine 7 7Y =2 b %
BUET, aLv—F VBEIE async with X async for XIZW TR await NERDOZ L AHIKkE
T AN—FoFTITI bk ZBRLTIEIWN,

JEFEIHAS = - L — X RB8EX (asynchronous generator function) async def Z{fo> TER SN, yield X%
L TV BB XY v % asynchronous generator function P E T, D K 5 7 BRI,
cEhze & RIS 7L =2 ATV 2 7 P RIRLET, DA T Y=Y M async for SLTH
BOKRRZETT2DIMRET,

JEFBAA 71— XD aiterator.__anext__() XYV v FZIFUFHT &, MOMUEDIFELEhTWE L
=2, yield RZ W EZ R 3‘58 AETUHEED D awaitable IBLE T, ZDEBMNZED
return XxFET3 2. d LITLHDOKD D IZHZE L /2 & Zid, StopAsyncIteration FlFtH3EMH
S FEREAA 7L — 2B TR EEORRICEFE L2 2 2D £7,

#HAIAHBREL (built-in function) MAAABIEA 7Y =2 ME CBEAND T v —TF, #HAALEED
Bl 1len() % math.sin() (math FEEDHAABLEY 2 —) TH, ORI C BETR
EINTVET, wtAHLEAORKEN: __doc__ EIBBONFa Xy 57—y a rXFHTT, K
FaXTF—arhPRWEEIX None 172D £3; __name__ XD EHITY; __self__ I None

WHREZINTVET (HAAAXY v FOHIDBZIL TL X W); __module__ &, BB ERINT

) ——

WAET 2 —LDELHTTY, Y 2 — VLR WIESIE None 122D F3,

HAAH KXY w B (built-in method) EFHIIIHHAABLBEB RO TREM LD DT, TH5DHEIC
¥ C BECEI NI M Sr0F 7Y =7 bR IEBRIZAAERTE e L THR>TwE 3, %ﬂ&i&&x
Vv FOFNZ, alist ZVAMA 7Y 227 b LAt 2D alist.append() TT, ZDHAIIX. Fik
HLUEHADEMN  self X alist TRENZ ATz 7 Pz $5,

ISR ZI7RAFMUHLAIEET T, Z20A TV =7 MNIBE, 2DV 7 RADHIZRA VAR ADT 77
FYVELTIREBOVETS, __new () BA—N=—F4 FLT,. NV Z—>ar 2RI dTE
9, MO LIEbn 51803, __new O &, BBIRIGETIE __init__ O WZEIN Hiki
A4 VAR Y ZADYERICEDbNE T,

DSADA VARV AR FEDIZFADA VAR Y RIEZ, 75 AT _ _call () XAVy REEHZTBRIL
TPECH LATREIC R D 5,

EZa—Jl (module) EY 2—/Lid Python I — FDEBERZLMREN T, import X & 2 W& importlib.
import_module () RHAAAD __import__() O XD REEEMIH T Z & TRBIX NS import system
WEoTERENE T, EY2a— A7V M HFA TV 27 b (ZHUE EV 2 - LNTERIN
72BAE D __globals__ EBHNOZMEINEFHETY) TEESNLLHEM 2R > TWES, BEOSKR
. COHZEOMBICEERENE T, HlZE. m.x & m. __dict_ ["x"] &ZFHMTT, EV2a—1A 7V
7 ME BV 2 o@ilticfEbnsa— 47027 P EEATVERA (WIS 5 BE
BV HTY),
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BHEORAZITO &, EY2a—LVOAHZEBREFEONRTLZEHRLE T, MlZIE nx =113 n
__dict__["x"] = 1 kFILTT,

EREAD (FEXAATRER) BY: __name__ 1 FEI 2 —VOZFTT; __doc__ IFHEABDOFF 2 X
FT—aYNFHTT, FFaXrF—2arhRnigEaid None 12D E3;
YaFl) FEY 2 NDORKEEFTL TV ECNELLE BT/ T—>3> DA-HETT; £
Ca—RBT7 7 AAhbua— REINEEE, __file_  ER—RFEINLET 2T 7 A NVDNRRHTT,
AYRTYRICHINCY V7 ZNTWSE C EV2— LD LI RFFEDHEDEY 2 — L TIE, __file _
BHEEFEELRVDLD LAFEA; HESA 77 V08N — FINLIRNREY 2 —LOHE., Z0E
M HEEZAT IV 7 74 LDRRHZICRD 5,

annotations__ (47

FAH UEHORHREM: __dict__ IFEY 2 —VOARIZERT, #ELX 727 M T,

CPython implementation detail: CPython 23 E€Y 2 — VEZEZHIFRT 2 57EICE D, Y 2 —EF
EPEEESRER > TV LT ZOHERZEY 2 — 2 a—Fh o cHiRangd, oh
ZHET I, FFER A -3 50 HEZERE > TV AIMEY 2 — L2 REFLTIZZ W,

ARBLISRB HRAX L7 Z7ZABZEE, 77 RAER (VFAERE BH) TERSNLET, 77 RI3H
HEAX TV 27 PTERESINLANE# 2R >TVwE T, 77 XABEOSIIE. ZOFFEF TN T 2R
(lookup) WCBIFREh F 3, Bz, C.x 1 C.__dict__["x"] @RI NhET (7L, BESEOD
RREZEZONDEOPDT7 v 7 R3HDET), BUENZOERTHOP LR VWE E, ZOREKS F R
TERI I ONET, HEKZ 72D ZDHFERIFE, C3 XY v FERIEF (MRO=method resolution
order) ZFH L TWT, BB OMAREBEILBOHIIIORAN S X4 7EY N MAMIEDLND > T
BIELLEELE T, C3 MRO IZOoWTO X DafflizlERE, 23 VY —RHET S FFaxXxsb
https://www.python.org/download /releases/2.3/mro/ 1IZH D £5,

IR (CrLET) BESRPEIIARXRY Yy RATI 27 V2 RZES LT 2IIE. 204727 b
d __self BN CTHEEIBA VAR YARXY v RAT Y 27 MTEBEINE T, BIIXY v B A
T2 FRIBRED LTI EWX #URXY v FA T2 7 b THIy FENATI 2 7 MBS AN E
To TRV TR (descriptor) DRE HiESRT 22, FRHOMETY 7 A 50D HLUZEMN 2 EE
I __dict__ WREINTVEIDODBERZZeBHZ2D0B0HhD 3,

27 AENERAT 2, 2007 7 ADHERIVEH SN, HEKS 7 ADFHEFEIEHRL LA,

2IARFTY 2 bENUHT (LERLE2ZR) b, 772X Y AX Y RA2ERL £T (P2 BH),

KokEME: __name__ ¥/ 9 A%/ TT; __module__ X7 FADERINZEI 2 — VKBTI __dict__ 1
7T ADRFE ORI EEMA - 12 ETT; _ _bases_ WBREEIZIANSRZZTINVLT, HEIZFZADY R
MZENBIEFTHATOET; __doc__  EZ7T7RADFFaXy MFHT, REZEDEHSIX None TT;
__annotations__ (A7 a ) 37 7 ROARKREEITLTCVWA e ZWRELL: BH T/ 7—>3> B

]\ D 7: é¥%«c\\ j—o

VS RA VARV R (class instance) 27T RAA YRRV RIE, 77 AF TV =2 b (LFSHR) 2FFEOH L TERK
LET, 77 A4 VARV ARFFETRES N AHTEMER > TH D, BUHSHORCIZE T ZoffED
BRRINET, ZZTRENRODST, A VARV RADY F R ZDHHDEEHH % & Z1d, Ky Tr
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FRAENEMRLET, Rob o7 7 RABUDP -V ERBBA 7Y 2 7 V2o GE. 77 AL VAR
VA% __self _BHETIEIAVRRVARXY y RAT V27 PIZERLET, BNAY vy KA TV =2
FRYTARY y FATY 27 PHERRICEEINET; LD ? 77 R 2BRLTLIEI W, 7RI
TR (descriptor) DRE Hix ST 2. FLINOEHTA Y AXVRAZE LTI 7AW HLZE
P HEBIC __dict__ WRFENTVWEIIDORERDZZERDH2D00 0D ET, 77 RAEENRO»S

T, POF T2 VDT TRAD __getattr _ () XV v FER->TWAEAIE, BROBHEZR-T/29
IZZDRAY Yy RREFHEINET,

BHEORACHIREIT 8, A YRRV ADHEREHLE TN, 77 ADHELZEH T LI EH
ho ZIART __setattr ()R __delattr () XV v RBRERZINTWVAEL, BHIEA VARV ADE
EEREHTH2RODICINLDXY v RBRTHINE T,

TR VARV RE, BIRFEDEZRIDAY v REF-TWBIEE, BiERSY —7 v 28 30
<y D LIRS N TEET, HHEAV YRR 28U TLIEZ W,

k@ ME: __dict__ WEMOEETT; __class__  BEAVYARYADI FRATT,

O ATSTH b (TPANATS LY FORR) file object ZHPNET 7 ANERLET, 77 ANATT =
M eER 10Dk AM Y a— b Ay 3B D £ open() MHAAABE. os.popen() . os.fdopen()
YTy ATV 2P bO makefile() XY v F (HBWVIEIREY 2 — b SRS N2 OB X
Yy R),

A7 Y27 b sys.stdin . sys.stdout BLY sys.stderr 1. 4 X7V XDIFUEA S, FHEHS, B
SUEELS —HNZA MY =BT 27 7 ANF TV =7 ML E N E T, ThHIETRTT* R
k€ — FTH241, io.TextIOBase IR 7 AT Lo TERSNIA ¥ X7 2 — ARV E T,

RERE (internal type) A ¥ X7 U XDBPREBANICHE > TV EZ WL O0DHE, 2—FIAHIATVET, Zhbd
DERIIFERDA VR TVEZDAN=Y 2 Y TREEBEINGAREENH D 55, Z ZTERRosEeMtos:
DI TEEET,

A—RATSIzIVbF a—FATI =7 NI NA ROAYNTIILENT (byte-compiled) FEATRIRE/ Python
a—F, BN FI—F ZRELET, a—FA 7927 bl 7Y =7 bOEWIE, BEA
7Y =7 PO — VR (BIBEERL TWSEY 2 —10 7 m—oUL) 130 L TR
SBERFES>TVBZDIIH L, a—FF 7V 22 MFary7F AR RVWE WS 2 TF; £, B
ATV P CRET 74N MIBUEZEETEE I, a—FA 7Y 27 PTETEFEA (TR
HEINZEERIAT 2720), AT 27 Pe#EW, a—-FA4 7Y 27 MIEERARET, £H
A[RER A 7Y = 7 b ADSRE (E#H, BHEICBEDLT) BAEE A

AN UERORREM: co_name 1ZBE%%4. co_argcount IIMEF I (MEHMHGIKE 77 4L b
EERO5I18E BT) DL, co_posonlyargcount IFMEEMATIE (77 + v MEEFO5 B &
Tr) O, co_nlocals IFREEMES BIEEED2) v — I NVEBDH. co_varnames IH—HILE
BEEWA LR T (58D HIRE %), co_cellvars d A R b IR TSI TS —
HIVERDARI RN L T2 R TV, co_freevars [ ZHHEBDLHIZEM L 72X 7L, co_code &N
A ba—RHERHFEL TWBEXFH], co_consts FNA ha— FTHELATVWE Y FILE2RAL T
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KX 7). co_names INA b I — FTHEOLNTVWEHAFIDA>72X TV, co_filename 1FNAf Fa—
RFoa vy L AdfThbhlz7 7 A V&, co_firstlineno I OEWDITHE. co_lnotab 13 N A
Fa—FF 7ty F2OITESAOMIGMN T Z 3 — P L 23FF FEHlICOWTIEA Y& =TV X0
V—=RAa—=FRESRLTLIZEWV), co_stacksize B THERA X v 7% 4 X, co_flags 1A
YETV RO AT 5 7% a— FLL 8L

UTRD7 7278y bW co_flags TERINTWVET: 0x04 ¥y M. BED *arguments HX %
fifio THEROBONMBS M2 ZHTE 2LGAIITOHNET,; 0x08 v NI, BB **xkeywords #
Koo THF—U— F5HEZMTERLAICTTHNET; 0x20 ¥y NI, BEDNY 221 —&T
HEGHEIITONE T,

FFRESHE (future feature) 5 (from __future__ import division) b F£7z, co_flags DY v b
ZAUTSHIET, A= FA TV 27 M REDHEEZAMILTay A LI TVWE I 2R E
3 0x2000 By ME, BIBOFEREEREZ AL Ta vy 4 LI TV AL EICLTHAE T, DU
D= 3 Y@ Python TiE, 0x10 BLF 0x1000 ¥y bHHELNATWE Lz,

co_flags OZ DDy MIRERICHERRNICHIH T 2 ZdIc PRI TVE T,

A—FFT7T =7 PR ERIL TWEHE. co_consts ORMOERIIBEBDO FFa X T —
arvXFEINIKEDET, FFalXyi—a yXFEHNPERBINTWRWVIEEIZIE None 1IZ72 D
9,

ZL—L4 (frame) TSI b 7L —2£47Y =7 MIEIT7 L — 4 (execution frame) ZRL 3, F

T7V =23 L —ANw 7477 (FELEBH) PICHBI L, BRIk b L —2BBcEE N
9,

wiAH UEHORREN: £ _back IZERORAX Yy 7 7L —24 (BUHLEIO ) T, ZOAHRRAEX Y
77V =20 NS None TF; f_code lZZFD 7L —ATETEINTWEIA—FATI 27 T
3 f_locals 130 — WL EROBERIHONAHETT; f_globals &7/ v — VAR DLOIE T,
f_builtins FHAAAD (Python FEH D) ZAlicflibiig 3 f_lasti EHELMHI—F (23—
FATT 27 b A= RXFHANDA VT v 7 R) TH,

f_code "D 7 7t Al object.__getattr__ IZ obj & "f_code" ZIEL TITVWETH, BEEA N
b BEHLET,

Rl & 2 AANgE/R JE@ME: f_trace & None THWHEEIX, 2 — NOEITHICH A4 X b THE
CHENZBTT (TN ITDBRALET), BER. VRO LWITZ LA RV MR TEN
F ¥, f_trace_lines % False IKET DI L TANY FOFRITEEMLTEZ T,

F4EL f_trace_opcodes % True IKFHEL T, B I—RFITDANRY FOEREZFAILTVWDS D
bLhFEA ., 2L PL—=RABRKIC L > TEHINZHI42 b L —REhTwv 3B 2
BE. REBRA VEZ—=—TVRDIBEBENIORNE0DH LKW EITHERLTLEX WY,

f_lineno 37 L — MBI 2 BEDITHESTT — L — B (trace function) I T Z OfEICE
TABETI ., FEELEATEY y Y LET (RMROETIL—LIVWBEEDA), TAYHT
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i, f fileno #FHZATLZ T, ¥ ¥ Fiid (Set Next Statement i d) ZHETE F T,
TL—bF 7Yz MIXYy R2—DH K-+ LET:

frame.clear()
TDXAY Y FE7L—MRE L TWB 0 — AL ERADOBRBRE 2 THIRLES, £/, 7L —A4
NIz —RZELTOVWAEEEE, V2L —RICHERTUEI T E T, ZhUuck->T7
V=LA TI 2 VEBGARERSEPMEIND XDk ¥ (B, FlisteieL. %T
F572DIC L —2ANY 7 2 RET 255).

7L — ADBEETHOBEE RuntimeError B SN E T,
N—T 3 v 3.4 GBI

FL—XNwP (traceback) Tz Ik PL AN 74T 7 FPRBINORAZ Y 7 PL—R %
RELFET, PL—ANv 7 F 727 FRBINDPEE L ZITHBRIICERSNLD. types.
TracebackType Z WO U THRIICBIER SN D LE T,

BEBRANCAERR S e b L — ANy 7 TlE, BISANY BT OMERNFITAR y 72 Ro TV Ko7z
LAUVHZ, PL—=ARN9 I AT 27 FHBBED L —ANy ZOFNCHAINE T, fISAANY F S
WCABE, ARy 7 =R 70l AMITHEATES XS5V ET, (ry X 258, ) PL—
2NNy 713, sys.exc_info() PIBT X N D=FHDEEL, e L7HISD __traceback__ &
HrlLtlEohEd,

T0Y T YN RN E ARy 7 P L= (D FLEFAMLENT) FHELS—X
V—2IZEETHINET; 4 YR TV XENENIZEITIN TV BEE, sys.last_traceback & L
TR TEET,

BIRANCERR XNz L —Z Ny 7 Tld. tb_next BEHNY V72X NRA X v 7 F L — ALK EBERT
AFEOHEF. FL—ANy ZOEREIEEINET,

FeAt UEHORREM: tb_frame IXHED L NUIIBITZRIT7L — 2% EL 5 tb_lineno &
BISADIAE L 7ATHS TS th_lasti BHE LM HI—FTT, bL—2ANy Z7HNOITESPRIRZIC
FITEINT2m B, try XNTHEANDREEL, DOMNIET S except HiR finally DR WEEIC
3. 7L —uAT7Y 27 PADITESLIZRLR 22D LOAEEA,

tb_frame "D 7 7+t X% object.__getattr__ IZ obj & "tb_frame" ZIE L TITVWE T, EE
ARV ZREELET,

HXABATRERFFRIEE: tb_next 3AX Y Z L —Z2DRD L~V (FINDFELT7L—2DF
) 200 &% WVIERD L ANADBHENE X None T,

N—=Yay 37 TEE: FL—ANy 747z ME Python a— FhHBHRIICA Y 24 221k
TERZE512RY., BFEDA VARV AD tb_next BHIZEHTES L5122 D E L,

AFAR (slice) AT TI b RIARFATI =7 M, __getitem _ () XV v FDZDDRAT L A%
BIOXHEbNET, RIARF TV 27 MIHARAAD slice() BETHERINFT T,
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FeAa LCEHORHEM: start X FRTT; stop 1Z LR T step 13X T v FDIETT,; 2hzh
HIEINTHEE None Lo TWVWET, ZOAHDEBHRERORZHFTET,

RAFGARFT TS 27 MEIXAY Yy F—D¥R—FLET:

slice.indices(self, length)
DXV FIZH—DOBEE L length ZEID. A5 4 ZF T 227 b length BED S —7 > X
WHEA SN 2IEBT S, A7 4 AT HEMEAELET., 20XV vy FNid 3 2OEH
MOERBEATINVERLET; ZREFH start BX stop DA VT v 7 RE, step TiRHOHBRATA
ADEREETT, 427 v 7 AP WP, HENADETHNIE, BEDR 74 R ZEDLIE0N
ROl THRONE T,

EFRIX Y w R (static method) T Ok #X Y v R, ETHALLE IS BRBEHA 7Y =7 b2 5
AV RATY 20 bADZEWZIET 2700 FEzR~ L F T, #UX Yy FATY =27 MEMO
MerOFT7TTcr b, BHEIELI-FERBAY Yy RAF T2 v 20L T v RTT, BXY v FE7
FTARY FAA VAR Y AMOHUFT Db, FBRTGREINLE ATV =27 PETy TSNt T =7 b
WD 2L RIZZEHONGRITIER D FH A BIX Y v FA TV =7 MGEHEFCH LATRER A 7
Pl eIy FLETH BNATY 7 FEKREECHT IS TEERA, BINA 7Y 27 M
MAIAB TS AN T & staticmethod ) THEMINE T,

DSAAVYYRATOTOF 77XV FATV=27 M XY v FA TV 27 MUT, BloA
TVl PREL T v NTHD, ZOATI 2T YR I TRARY TR YRR AW D MR
RELET, ZOXSQLTHEILAEZ ZARXY v FATY =227 FOEFIZOVWTE, Lo ” 22—
EFEA Y v F (user-defined method)” THIHINTWE T, 7 I7AXY vy FATY =7 MIMARAA
DavRA L2 X classmethod ) THEBEINE T,

3.3 FHHAVY R4

752, FHRBARORXY v FRERL T, FARREX (BHHESPHRATFRIL, A 74 AKRLRY) 10X
DREDHEHE T EIETEZET, Zhid. Python OEETF A — "1 — F (operator overloading) ~D7 70—
FTT, THAZED, 77 RARFHEOHEAFIINT 2HMADIRS BNEERTEET, FIRAIE H27 7 A0
__getitem__ () EWVWIAFMDRY v REERLTBD, x NZIDITADA VARV ATHDLT b, x[i] &
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHERO LR WRD, BY)R XY v RPAERINTVRVE X,
ZD XS REFEEZEA B LHIF (20T AttributeError 7 TypeError) iR E N E 3,

KR X Y » FIZ None ZERET 2 Z ik, FAUSHIETAHEENFHATERVWI L ZEKRLE T, HlIZIE. 77
D __dter () % None WKELGE., ZFDIV IR IFATI7NMIEFRELT. ZDA VAR RIHL iter()
EMUHTE (__getitem _ () WCHAUEDPRE XN TIC) TypeError #EH LT,

HAAABELI 2L — T30 7 RZ2FEET L EE. HHAL SN F 7T 27 ML o TERKRDYD 5 HiPHIZ

*2__hash__(Q), __iter__(), __reversed__(), __contains__ () XYy FZZoD & ?Hﬁ%@ﬁ&bﬂﬁ%bi? HOFETER Y v F
3 . YT A G L s i e 7ML HET 2 A% AR - SOV AL LGS
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RERPLEDIONEETT, HIZIX, 2> —F7 P RAXMAL2DBEZROTURFEEHALEL 2D LAFTHAD, X
FARDBEBRANEKRERZRVIS LNEEA, (WIC DRFa2 XY ATV METNAICH S NodeList A
VER=T 2= APED—HITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
7R cls DFIL WA VAR RARNEDT=DIMEIHENE T, __new _ O IFFHHUIXY v RT(ZDRXAY v
FIZFIRNENTWB DT, HRINICEHIX Y v REEETA3HEIEID D TRA), 4 VAKXV RABERK
THEIBERSINTWE I ZRAZH 5D %T, RODIIIA T =7 bDaryA 727 20R
(77 ADMUH L) WKEEINET, __new () ORDEEZHLLATI 27 bDA4 Y AR VR (BHEIE
cls DA VAR Y R) TIRIFUIZRD £EA,

BRI FRETIE, 7 T RADH T2 A VAR RAEERT 5 L Z2iZid super O .__new__(cls[, ...1) &
BRI EIEE L TRA—T 2D _ _new () AV v REFRUIH L, FilcEREINz4 v A& 2RI
PEREEZIMATHhHRLET,

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

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

_new_ ()W cls DA VARV RABIRIILWVIGE, A VAXRYAD __dnit__ () XY v FERUH I F
Ao

__new__ O OEBZHINE, LEFRERE (int, str, tuple ZY) DY T2 52T Y AR Y REREH R X
SAXFTBILEBDET, Ky VIRERENALYAXT BLDIT, HARLDARY 5 AT &L
A—N=F4 FEINET,

object.__init__(self[, ])
AVRARYAD (__new _ () IZ&->T) ERZNB., ZRPEEH LITIGRE NS IHE N E T,
G 7 A0a v A5 7 2RCELLHDTT, BIEZ SR ZOIREZ Z AN HIT __init__ ()
Ay REFOGE, IREZZAD __dnit__ (O XV v RIZEKZ 72D __init__ () XV v FERHE
WIEOCH LT, 4 Y AX Y RAORIRY 5 AR5 A @Yyt n g Z e REAEL R b 8 A, fi
ZIX, super ) .__init__([args...]) o

_new _ (¥ __dnit__OIFEHELTEI I 7 VMK T S (__new _ ) PMEK L. __init__ () D%
NEHARTARXFTS) DT, __init__ () »5HIE None HZIRL TIEWIFERA; Z5LTLES &, E
fTIRFIZ TypeError A ENTLEVE T,

object.__del__(self)
A VARV ADWRIND L ZRXMPTHINET, ChE 7747745 (@EUTIEDD FEAD)
TRAMNIIZREDBMINET, HIEZFRADN __del__ (O AV v FEF-TWAHAEX, IREZ 7 RD
__del__ (O XYy RidIchh, BEZFZZXD __del__ () AV vy REHRMIIFFOIHELT, 1 > RX ¥
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ADIIERT Z AE7 % &5 A LHERICHIFR L 2T UER D $8 A

_del__ O XYY EPWELIILLTWVEAL VARV ZANDH LWSRBEED | WEEESEZ I
HERENHE NS OD) AIETT, CHEF 7V 22 b o 85E LIHINET, @ELA 7Y = 2 FpEE
WEEIXNZERNC __del__ () PIEUHINEE D 2IEEERETT,; HED CPython DFEETIXHRY]
D—E LRI EE A,

AVETVERPET LI EIC, BIELTWAF T2 2D del () AV v FANRRH SR HRIEZ
HHERA.

AR del x I3EHE x.__del ) ZMUHLEVA — FiEEZ x DSBEIT Vb2 1 DS L, BEIZ
x DBWAT I 0 FTHEDLZLZDANUHINE T,

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

references the locals of all frames caught in the traceback.
BE:

gc EVa— LD RFaxXVh,

BE: XYy N __del__ O BPLERRNTHIHENS 7D, EITHCHEA L AN ER S h,
KO DIZ sys.stderr ICEHDPERINF T, KT

o _del__ (O F FEDI—FREFTINTVIEEIZ, FEDAL Y FRLEFHEE T,
__del__ (O T, By Z%WMo7b, 787323V Y—RZMRUHLLD T2HEXH LG5,
__del__ () OF T DHBiENza—FRickd, 20V Y =AM EhTVT, Ty
Foy oz shd LAEEA.

o _del OB AYRTVRDY vy XY VPRFTTELT, fEoT, (MOEY2 -3
BDT) TR RT BBEND D 20— VBT TICHIRE ATV S, None KR ESH
TWahbLTEE A, Python i3, —07 ¥ & —237 THEZHHDI/R— LA TV =
2 M, D7 e — OVERAEIRENBENCEY 2 — b bHIRS N2 Z e R L ET,; 2
DE SR UVERADMD 5 DBEMBEELRVES. del () XY v RRMEIHT-
Ty A Y R— PSR EY 2 — VB ELFMHARETH 2 2 L 2 RIAET 2 DITRILOHD L
NEEA.

object.__repr__(self)

repr ) HHARAALBEEIC L > TREOHEN, A7V 27 v ERT RAKD (official)) XFHEFHEL 55
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AR 6. TR (BEYIRRES S Z60NUI) ACEOA 7Y =7 M 2HERT 2DIEZ 5. A%
Python RO X5 RDJDTHZNRNETT, TERWVWRS, <...some useful description...> JEHDX
FHPRENZINRETT, EVEEIXFINA TS 27 P TRINIRD ERA, 7 FAD __repr _ 0 %
EFELTOVWT __str__ O WFEBRLTVWRINUE, 207 FADA Y RAEZ Y ZAD TFERHKD (informal)) X
FHIREADBERINZE ZICH __repr_ _ O DELONLFET,

ZOBBIET ANy FOBRICESHVWLNE DT, 72 ADEREEA, DVWEVWTHRWVWE S REKLITT S
ZEWEETT,

object.__str__(self)

A 79227 bD BERKD (informal)) 2 WIEFERITHE L XX FHIRBZEHET 572012, str(object)
EAHAAABBEE format (), print () WX > THEN FE T, EDEIX string A 7Y =7 N TRIFNUIRD
FE A

__str__ () A Python BRIEERT Z e PPAFINBVEWVWIRT, TDXY v Rk object.
__repr__ O LEELRYET: X0EAL, FREEREEBREHTL I8 TEET,

HAAAE object I Xk > TERIN/Z2T 7 0 bFEEIX, object.__repr__ O ZMFUTHLE T,

object.__bytes__(self)

bytes Ko TR EN, A7 27 PO FPXFHRBRZFIRELE T, T3 bytes 7P =2 b
ZRFTNETT,

object.__format__(self, format_spec)

format () MHARAAHBEE. X510 T#—T v FEAXFI 7 F)L OFFHi, str.format() XY v
FIZXo THUIHEN, £ 72227 D 7 74—~ v MeEhi (formatted)” XFHIERBEZIED L5,
format_spec 518, BER T+ —~< v MLt T a Y ORBEELXFIITT, format spec B DR
PUE. __format__ () BFEETZHNCEID FTH, IFL A DY 7 RAFMAAADNTNPITT +—<
MEEZELAED, FAC LSBT+ —<y M 7> a VSRV E T,

BHED 7 —~< v MEXOfEFIZ, formatspec 2SI L TL E&E W,
ROERXFEINA T =27 P TRINERD T8 A,

N—=Yay 34 TEHE: BTHROXFINPEINZEE object HEHD _ format XYV v FiX
TypeError ZiAHI L %7,

N—=Y a3 3.7 TEHE: object.__format__(x, '') I& format(str(self), '') TIERKL str(x) &
Ffiic iz b L7z,

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

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

3.3.
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object.__ge__(self, other)

IBiFvbw 3 7 HLRILER (rich comparison)” XY v RT3, HAETFS YRLEXY v FHDOHIGIE
DTo#EDOTY: x<y & x.__1t__(y) ZMFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
x.__eq__(y) ZMEFHLET; x!=y IZ x.__ne__(y) ZMFHLET; x>y F x.__gt__(y) ZMHUIHL
F; o=y ik x.__ge__(y) ZMUHLET,

TRREB A Y v FREZONLIFIHBMORTIIHMT2HAELZEL L TVWRVWE ZIZ, VIV bYy
NotImplemented ZiR§ 2 d LNLERA, BRI LT, IEFEICHEITONI- L 2ITiE False » True %
BLET, LAL. ThHDX Yy FREEOEZEST I N TESLDT, HEE TS 7 — M EDOa Y T
FAL (2 21F if XOFEMHETT) b5 E. Python 132 DEIZH LT bool () ZM:-UH L TH
RoOEMZHW L ET,

is 2HFHINS object D __eq () XY v FOF 7 /L MEETIE, HBRLTHERZGEIC. X
DaA—FDXS5IZ NotImplemented #iRL £3: True if x is y else NotImplemented . __ne__ ()
XYy R __eq O WHEZREL, NotImplemented THWHA IR E KInX ¥ 3, Motk
HFRT 740 b OFERBIZIIHEEROBABRIED D T8 A, HIZIE (x<y or x==y) ¥ x<=y IR D FHA,
—ODILL L BEED S HEEE 7% HEIAE T %121 functools.total_ordering() ML TL 7=
ISAAN

HARXRLDHEEZIR—FLTWT, HEDOF—WHES W TEDZ Ny argg A7z 21k
R EOBERTESICOWVWT,  _hash. ) DEF XY FAREIAPNTVWEDTHBLTLE X,

INHDRAYy R (LEIBDHEEZ Y R— 1 LRV, G5 RE-MT2358CHWLNE X5 7R)
G2 ANEZ TN a VIFEELERA, LA, __1t__ 0O ¥ __gt _OWBHEVWORS. __le _ 0
¥ __ge O WEHVWORE, BXU __eq Ot __ne_ O WBZENSBEONFTT, HEAETHHER S
BICHDWEE T ORDE DWGEE T DEEMN £ 72 XBHRNY 77 5 20545, FHEE T O KRS &7z X
Vo ROBEREINET, 25 TRVWEEEDHEETFOX Y v R hE T, REY T2 7 2M3EE
INEEA,

object.__hash__(self)

40

HAIAAD hash() BRI, set, frozenset, dict DL S BNy v a®ffo/zalL 7 a VEIOBERITNKN
TAREN SO ENE T, __hash__ O BEHZEIRITINIRD EEA, TOXY v FICBREREH
F HERERIFEL WA 7Y 27 MER Y S 22O WnWS 2T, A7V 27 bl T 2 %
THRHINZEREZ X T NCGHED TNy Y 2 ldZ2it BT 2 2T ZHENDERD Ny > 2 HZIRET
5ZtBITTHOLET,

def __hash__(self):

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

AMR: hashQ 34TV =7 MHED __hash__ (O XY v FHIRTE%R Py_ssize_t DI A XY b ik
HET, U 64-bit TELRINTWBSE 8§ N4 FT, 32-bit TEALRFRINTWSE 4 34 F T,
FTV 27D _hash. () BEX S bit 4 XD RTHAMERHETHEHEEIE. BTRTOY
/S_ \\}1/ > . E I\‘ _;\ L\ - N 7 N _ "
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print(sys.hash_info.width)" 25735 Z 2 T3,

IR __eq () AV v REEZELTWVWRWVWERS, __hash__ () XYy FHERLTEIRDERA; 75
AH __eq O REFELTOVTSD __hash__ () BEBRLTOVRVEDL, ZOA4 YRR Y RF Ny ¥ 2]k
ALy avDERL L THEAERA, VIADI2a—RINBRFI T2 bEERLTED., __eq 0O
XYy REFELTVWERE, __hash__ () ZEFRLTUIRD FHA, ZHUE, Ny T arffaltryay

DFEFEIBVTHF—DNY ¥ aflihi4 I 2 =KX TNV THEILHERINTVELLTT (A7V 271D
Ny T alBPEIT B, oty a2 s Y hash bucket IZA>TLEWVWET),

I—H—ERZTAET 74V IET __eq (O ¥ __hash _ () XV v FEF>TWET, 2O &, ([H—
TRV) IRTOF 7V 27 MILUTHEAR D, x.__hash__() ¥ x == y 2’ x is y ¥ hash(x) ==
hash(y) QW ZEKT 2 X5 KBV EZEL $9,

_eq O EA—=N=F4 FLTWT __hash__() ZERLTVRNVWST F AT, __hash__ () 1ZIEEM
IZ None WREEINZE T, ZF7AD __hash__ () XV v FH None DFHE., ZDIZFADA VARV AD
Ny Y a@EIFIGL L5 &3 2 il TypeError A%EHi 41, isinstance(obj, collections.abc.
Hashable) TF xz v 72Ny Y afERDBDE LTIEL CBMENE T,

_eq O BF=—N=FA R LI IADPEITIZADSD __hash__ () O EERRERFRELI-WER S, BHRM
!Z __hash__ = <ParentClass>.__hash__ ZWET BRI LT, ThE 4 Y27 XA BRFIRD
F¥ Ao

_eq O RF=N=FALARLTVRVIIZANNy Y aP K- bEMFHILZVWEE 77 RAERIC
__hash__ = None #&®H T XV, 7T ZAHETHRMIC TypeError 2%t 32 __hash__ () ZEFHK
35 ¥, isinstance(obj, collections.abc.Hashable) MEUMH L TiR-> T oy ¥ aAJREL #BIE L5
TLZx 9,

AR T AT, XFFNe AL MO __hash _ O HZFHARAEER S Y X LET " YL R Eh
E3, Ny Y2 EIZHEMO Python 70t AN TITERTH DKl £ 325, Python Z#E DR UESNT 5 E
2. FHITERLIARD £,

COHIE, HEIEIN AN THERAOREMRE Om™2) sTREZEMT s e il h
%% — B 2#E (denial-of-service, DoS) 123 2 fRF#E T3, F#MIX http://www.ocert.org/advisories/
ocert-2011-003.html 2SR L TL Z&E W,

Ny Y2 BOEHEIZ, BAEDATL—Y a VIEFICHEL 3, Python X ZDIEFMFZRIEL TV EE
A (Z LTl 32-bit & 64-bit DI THELZD 7).

PYTHONHASHSEED » SR L TL 72 & W,

N—=VaY 33 TEH: "> aDFYRLMEBT 7+ L b THEINZRD F L7,

object.__bool__(self)
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BHET A N HAAABE bool() #EET A-DICMUHINE T, False F7/213 True ZIRX 21T
IR ERA, TOXY Y RPERINTOVRVE X, __len__ ) BDEBRBINTOVNETEUTHEN, £
DIERNIE 0 THIUIE L AREINET, Z7AD __len__ (O b __bool__ () BEFRL TORWIFIUL,
FDIITADA VARV AZTRTHEAREINET,

33.2 BHETY IV ERZHRETA1XT S

LRORXYy FEERLT, 7 7AL VARV ANORMET 7t X (BHEEOEH, BIEMEADRA. x.name
DHIER) ODEEREHNARTARTEIENTEET,

object.__getattr__(self, name)
T7 ANV DENET 7 A AttributeError TREL & & (name 34 Y AR Y ADEM F 7213 self
DI IRV —DEWETRNZDIZ __getattribute__ () A% AttributeError %#iEH L7220, name 7
07 4 D __get__ () P AttributeError XM L7z L F) KMEPHEINET, ZOXY v Fif FtEX
N7) BHEMELZIR T 2. AttributeError FlIALZEH LRI D £8 A,

BB, BEOBETEESROPIUL __getattr _ O WEMHFHINERTA, (T, __getattr _ ()
¥ __setattr__ () DPENKMICERFICINATVEHATT, ) ZhiE. oD, Z5LAEVE
__getattr__ () DA YRR ZADMDBHEEICT 72 R T 2 5ENRLRD7DTT, £/ Pl d
A VYRR ZZEBIITH LTI, HZA YA X AOBMHEHECHALLZWI LT (Kb it 7y =
Z MZHATAZ2T), BHEEZZE2CHELTVWEA DD TER T, EBICEMNEY 7+ X2l
T2HEE. LIRD __getattribute__ () XYV v FEBRLTLEE W,

object.__getattribute__ (self, name)
I IADA VAR RN T BT 7t A FET 01, WEFCHFTHEIAET, 75720
__getattr__ () BEBRLTWVWBEHE, __getattr__ () &, __getattribute__ () THRINIFFOHT
7. AttributeError FIAZEH LAV DIIENEVTA, 2OXY v Fid (FHEEIL) BIEMEZIRT 2.,
AttributeError fISAZEM L E T, TDXY v FHRBIRANIIERZ SPIHENRTLES D2 <o,
REDBICIXF I, BDERBEHEETAD7 7 AT, FlZIF object.__getattribute__(self, name)
DEDIRIRSZ FADRXY v PR UBEELZMH > THROHS ZTUIRD TH A,

AR SR AA LB SEEERICIF O ENRHRA Y v FOMB TR, 2OXY vy FHENRH
NBIeHHYFT, FHEAYV Y FRE 2L TSV,

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

object.__setattr__(self, name, value)
BEHEDRADGEA LN IO HENE T, ZAUTEEORADBIE (T2bb. 4 Y ARV AFHEAD
EDRA) OO DU EINE T, name XBHEH T, value 137 DEMEICRAT ZETT,

__setattr__ () OFTA VARV ABEANDRADDER S, RESZ SZADINEFRICLRIOXY v K%
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MEOCH X RIFAUER D £ A, B2, object.__setattr__(self, name, value) & LE T,
object.__setattr__ I obj ¥ name ¥ value ZEL THITT 3L, BEEANNY M ZEHLE T,

object.__delattr__(self, name)
__setattr__ O WKXPTWETH, RATRLZLIEOHIRETVWET, ZOXYy FEEETZOEX, 47
¥ x2 MTE 5T del obj.name BEMDDH 2HELFITLRITNUILD FEA,

object.__delattr__ IZ obj & name ZE L THETT &, BEHEA RV ZEHLE T,

object.__dir__(self)

F 7Y M dir() BEUPHEINZE ZIRPHINE T, O —F Y ABBRINRITFNIRD T8 A,
dir(Q) WREIN/=>—F V2%V R MIEBL, Y—MLET,

EVa-IDEMET VLR EHREIAXTS

FIRR IO __getattr__ ¥ __dir__ &, EYVa—LEUEANDT7 7R EHREZA XTHDIMEZET, £
Ta— L NLD __getattr__ BBUIEMERTH 2 1 518D, #HE L{E%IR TS AttributeError
EEHLET, BEPE Y 2 —1A TPz 7 v 5, BHEOME, DFD object.__getattribute__ () THRAT
Do R0 TGER, AttributeError AT 2N, EY 2 =D __dict__ »5H __getattr__ HPHREX
Nxd, o583 ZOEMATIHOHI A, MRMEINET,

__dir__ BEIFIEEZIUIES T, B 2 — VDT R ARRERGHIER T XTI D Y — 7 R ERE TR
BOFEVA. FETIHEESE. ZOBEMIZEY 2 —LOEED dir() BREP FEXLE T,

X DML VKETDEY 2 —LOBIE (BHESL T 0T 4 OREREY) DHAXTA ZADIDIT, £V a—NVFT
P z7 bD __class__ JBMEIC types.ModuleType OV 77 I ANRETEE T, HIZIEKRDOLD TR D £5:

import sys

from types import ModuleType

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

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

super () . __setattr__(attr, value)

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

AR EYVa2—LD __getattr__ BERLED _
ADHEXHPEDONZHRRIZFTT - TV 2—/LD globals NDEHET7 7 A& (EV2a— L ANDI— K25 L E
Ta—D globals DEHLLTH) WEBEZTEE A

_class__ EHRELEDHLTDH, BEPRDLIDEEMNET V1
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N—=ar 35 TEH: £V 2—LDEN __class_ DNEZIAAABEICRD T L7
N—Ya v 3.7 TBI: __getattr__ TV a— @MYy __dir__ Y a2—LEN,
B&:

PEP 562 - €Y a—J)® _ getattr__ & __dir_ EI2—®D __getattr__ BB LU __dir__ BHOD
EE\EHHO

TRV 1) TFA (descriptor) DRE

PIFORXY v Rid, 2OXY vy FRFEDI IR (WbWwd TRIUTH (descriptor) 77 R) DA Y ARV R
D, F—F— (owner) 7 7 RAFET 2L ZWZOABEHINET (TRZ Y TRE A—F =D F7RFHED.
ZOHDWTNDLD Y 7 AFHEZZTNIZD FEA), UTOHITIE, 7 BN tid it —F—2 72D
__dict__ ®F a7 4 (porperty) DX —T»H 2 X5 REEEIRL £,

object.__get__(self, instance, owner=None)
F—F =0 FR (VIRAEBWET 7R ADFE) . VITRADA VARV R (L VREXVREET 7 RADY;
B DEERISRICFECH XN E T, instance WU TEMEEZ 7 7 XT3, A 7> 3 »D owner 5l
BldA—7—2 RT3, owner ZMUTERHET 72 RXF 2 ¥ 23 None TI,

ZDOXY v Rk, BHEINEHEELIRT D, AttributeError FAtZEH L %5,

PEP 25213 __get__ O F 1202 0052 FH oMU LAJREA 7Y 2 7 P THE L ERLTVET,
Python OflBIAHLD TRV F2FZZ DHEEZ K= LTOWETH, = F—=F 1 BHOY —1OHIZ
WO ERELTE25DbH D FF, Python @ __getattribute _ () FHEIZIHLENE S 2D
55, MADOTIEZHEICELET,

object.__set__(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEHTZ72ME value ITEET ABRICMEOH I F T,

__set__ () HBWVIE __delete__ () BBIMTZ L, TRZVIFSRE 1F—XRFRA7 VTR XEDbLY F
o i TRV TZOFUCHL 22U TLEE W,

object.__delete__(self, instance)

F—F—TFADA VAR VR instance OB ZHIERT A RICHEOHEINE T,

object.__set_name__(self, owner, name)
F—F =237 7R owner PERZINIZRSTHROHEINET, T4 A2V T XX name IZHDH TS
NE7,

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:
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class A:

pass
descr = custom_descriptor()
A.attr = descr

descr.__set_name__(A, 'attr')

ARl VS ZAF T DR 2B LTLEE W,

N—a v 3.6 Tl

__objclass__ JBMIX inspect EY 2 — NI KXo TRIREN, ZDF TV =7 b PERSINZTI T AERRET S
DIEDLONET (ZOBEEZBEUNCRELTEL &, BINR Y 7 ADEEZ ETRICHAN IR D £3), P
UHEh3lic > Tk, ZORBTIEEESNZZ IR (B LIEZDH T I TR) DA VARV AH 1 HBHOOM
BIIEE LTRSS LARBERINATV S Z e REEd (B2, CPython 3R TWZRW C TEITEN
7oAV RIZZORBZHRELET),

TRV T2DOFTHL

=TT R Y TR e, Rk RIS 2 811F (binding behaviour)” 2 $ 0% 7Y 2 7 MEMEDOZ & T
T TAZ VT RIZ, TRAZVYTFXTEF ai (descriptor protocol) DX Y » F: __get__ (), __set__ (), B&
U delete. () ZffoT, BUETZ7ERAEZF—-N—F 4L FLTWVWEHDTT, TNHLDAYV Y FOWTALH
ATV ML TERSNTVWEHE, A7V MITRAZ VTR THE V0T,

BT 72 ZXDT 7 4N FOEWEZ, ATV 27 FOFHENLSEERDH LD  EERELD,HBRLZD T2
WS BHDTY, FIZIX a.x ITKZBEOMEBETIE, £3 a.__dict__['x'] . RIZ type(a).__dict__['x"']

. ZLT type(a) OREZ S A TR XY FZTHVLDITHE L. Lo BAIHEEIED D T,

UL L. MBENROED, TRAIZVTEZXY Y FOWTHLEZERLTWE AT =7 b THIUX Python &7
TN MOEHEEL—N—F4 RLT, RODITAZUTEXY y RERUHLET, SlRoE#EoFo Yy 2T
TARAZYNTEZRAY y FRMPHENZ DX, EDTRAIZ VTRV v RPERINTVWT, YO L5 RMHUHEH
P2 ITHRIF L E T,

TRAZVTREUHLDER 722Dk, BEANOHME (binding) . 37205 a.x TI, 5B rDLS1FT
27 FRIFEEGEINZIDIE a KWKEFELET

BEEFUHE L (Direct Call) HmHHMMT, 220D o 2IflLIROFENH LIREIX, o— FHRTEETAZ Y IX
AV FOMUHL: x.__get__(a) 2752053 DTI,

1A AR (Instance Binding) 47327 b A Y AX Y ZAAFKET 22, a.x EFETHL type(a).
__dict__['x'].__get__(a, type(a)) WKEMEINFT,

95 XK@ (Class Binding) 7 7 AAKMT 2, A.x IFMFCH L A.__dict__['x'].__get__(None, A) IZ
T,
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super 5R#& (Super Binding) a 2% super DA Y AKX VA TH 55E. Fid super (B, obj).m() 2752 FF A
AN T BIZXF LT obj.__class_.__mro__ ZMBE L, RIZMUHL: A.__dict__['m'].__get__(obj,
obj.__class__) TTRZVFRXREMNUHLET,

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 __set__ () and __get__ () defined always override a redefinition in an instance dictionary. In contrast,

non-data descriptors can be overridden by instances.

(staticmethod() % classmethod() ® &%) Python XV v Fif, EF—XFR7 ) Fxr LTHEEXLTY
T, FOMR, A VAXVATEXY Yy REHERLEZDA—N—54 FT&EXT, 2O IO, LA
VAR VAMEIL T T ADMDA VAR A AW B AEEREET A A TEET,

property () BIBUIT —X T AV TR LTHEINTVET, MoT. A YAX Y RIZH 2 a7 1 OEIE
A —=—N=F 4 RTBHZENTETEHA,

slots

__slots __ EfESr, (FuRXTADEIR) TR RXUNEHRINCES L. (/RIIC _ slots  TEHSFL
TWEDPHEZ 7 RACTFEELTOWE2TRWVWERD) _ dict % weakref  ZAERLRVEIICTEE T,

_ dict S OICHART, HIWTEZXEYZEEIEII L) REFNTT, BHEFEROAY—Fa 2k DALET
%9,

object.__slots__
DY I AERIE, A VAR APV ERHZRT. XTI A 777N, FBXFHIDO -7 >
AERATEET,  slots  1F A VAR AN LU TEES SNAEBICHE R L IEEIZ R L.
_dict___ ¥ weakref _ PHEINIERINZVWEIICLET,

__slots__ ZFIAT3EDER

o slots  EFRRWIIADOLMETZEE, A VRRVRAD _ dict @Y weakref B
WEEICHIHRTRET T,

o dict  EEDIRNGE, _ slots  ICHIESINTWIRWHITRERE A Y AZ Y ZTRAT B I i
TEFEHA, FIBSNTOVRVWERHAZMH > TRAL XS & LA, AttributeError WA ENE T,
Wl REBZEHINRALIZVDR S, slots  ZEET AT '__dict__' ZEBHDS — 7 VR
BIMLTLZE W,

o slots  EEBRLTWVWBEZIADEA VARV AT weakref  BEDIZWIEE, 4 VAKX 2 2I12x
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T 2592 (weak reference) XV R— M ENFERA, WSROV K- " DBBERS, _ slots  ZEHET
LRI ' __weakref ' BAEBHK DI —F Y RITEILTLIEX W,

o slots ¥ ZI7RADLNNVTEEBIINT 2T7R 7Y TR (TR VTR (descriptor) DEE %5
M) 2o THEEINET, ZOMRE. slots  WEBINTVAEA YRR Y AERDT 7 4 Ml
7A@ o TRETERLSBZ>TVWET; 25 Lixwnwe, TRZ Y FRICKX A% 7 7 X END E
HELTLES BT,

o slots  DESDOERHIX., ZTOAPERINIZZ IR TIKEEEVERA, BV JATEEIN
_ slots W3 F77RATHHAMAFBETT, 2L, FZ77R1F. BED __ slots (2 2123 BMD R
Oy FOAHOAEZDZNE) ZERLZWVED*  dict * % weakref  ZFRHBET,

o« HBZITAT, HEZFATITTWERSIN TS A0y FEERLEES, HEZ S 2D 20y FTER
ENTVDA VAR RAERZ (TR T REEIKD 7 AP HEHZETIGFLIRWVIRD ) 772 A TR %
DET, ZHUTED, 777 LOBEPTELK>TLEVET, FBRIZ. ZORMEEET 3720125
POF v ZPEBMENEZ»D LAERA,

o ZETHW _ slots X, int X bytes % tuple DL 5K " AIERD” flAAARN SIRELT2Z 7 AT
FEEL 8 A,

o slots  WZiE. XFHITRHROWRIEAREA 79 =7 F2RAT 2 eV TEXT, HEUHMHS Ze»T
TET; LUK, HEORF —ITHA T 2 I 50 DR FREERAEI D L Ton s b L TR A,

e class  ~NORAZE. WHDZ I ZAMNEL  slots ZFFoTWB L =DAEEL 75,

e BEDORT Yy N EROB I AW oL EMKIITEE TN, Any P TERSWBEEZ RSB
FAF 1 DB ET (MOEKZFAD AT Yy MIZETRITNUIRD FRA) - ZHUTERT S &
TypeError AXH SN E T,

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

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

333 VSREFENREIALXTH

I IAPMD T 5 R MKT B ZWZHT. MAITTDI 5 XD _ init_subclass__ BUOHINET, Zh
ERHAT2L. Y777 RDEHEEET L7 7 RA2EL LA TEET, ZhiE 77 R7aLr—&el
THRAYUTOWETA, 77 R7aL—&p, ZAPEHSNERED 2 7 2D AHITHET 2 DI LT,
__init_subclass__ ¥, dolEB. ZDAY v RZERLALIZ FADFEROY 77 5 ATHHAINE T,

classmethod object.__init_subclass__(cls)
ZDRXYy R, TODERINZT 7 AR I NI FERHEINE T, cs EXFHLWVWE T 52
TS DL, TOAV Y FBAYREZVYARXY v R LTEHRIND L, BERINIZZ 7 ARXY v RICEfx
NE7,

LW 725200723 —v—F3I8E. BHDY I 2D __init_subclass__ XN F T,
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__init_subclass__ ZFHLTWwWaMD I I 2 0 EHEED-DIZ, UTFTDODa— RO XS5 THER
F—U—F5rBE L6, O5IITREKY 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 P EEIIAHITOVERAD, [M5005/8 L & dIIFIHE L
BEE. =R LET,

AR: XX 72DV b metaclass 135D ORIMMIC X > TIHE XN, __init_subclass__ FIEICHE
SNBZLIEHD FRA, EEOAZS T2 (BTMRE Y FTIEEL) & type(cls) ¥ LT 7L AT
xFEJ,

N— g r 3.6 TEM.

AT SR

T 74N PTIE. 77 R type) o THEINET, 77 AKRKIIH LWAFIZEBTETEN. 75240
type (name, bases, namespace) DFERIZT —HICHEEINE T,

I 2AERTOCRAZIHIRARTAXTEET, ZDEDIZIET 7 AEHEITT netaclass ¥F—V— FE|[HEET
P EDEIREBEEBRITICECHED 7 A2 HA L £F, KOHIT MyClass & MySubclass IFiliF L b
Meta DA VARV ATT:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

75 AEBROFTIEEINZMEDOFXF— T — FEIEIZ. BRI B3 ITRTOXEX T I RBIEICEINE T,
7T AERBNFEITINBEC, UTFORT v IHELFT:
e MRO = Y OfRDITONS;

o B AR T T APPEING;
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o« 77 ADGHIZEMMBUERIND;
o VIRDEWEMETENS;

« VIRATY U FHMELN S,

MRO I > kY DER

7 I AEFRICHEHNDEED type DA VAR Y AT RBRWES, ZDA VAKXV AD __mro_entries__ XYV v
FOMBINZE T, AfdD o288, ZOREZDOHDEZERICFHOX IV R E LT, __mro_entries__ X
Yy RARUHEINE T, TOXY Yy FiE, ZORERODLDICHEDNG 7 7 ADX TN ERIBIFIUIAD T8
Ao TDRTNIETHEZLDDHD, O LI RGHETIEZOERIMHINET,

BE:

PEP 560 - typing €Y 2 — 1Pz v 7RI 25Ea7ICE 29 R—+

BNRRA R T 5 ZDRE
27 RERIIH U THEYZAXAZ 2 7 2F, MTFD LS ICRESTET:
o HEHHRIALAXZ FAHEZ 5N TWRVWEER, type() Db E T

o BIRHIZZA R S ANEZHENTWT, 20D type() DA Y ARV R TREW HE, ZHEXX T TR
ELTHEEZEEVWE T,

« BWRIHZRX X252 LT type) D4 YRR Y ZANG R bhih, BENERSHTORBEE. B
TR LT (RBIRTRD FO) X &2 9 25 lbh T,

ROIRERNLRA X7 Z2F, (b LHIUL) HRINIHRESINAEZ T 5 A, FEESNLTRTOR—RT TR
DARI FZADBLEINE T, ROBIEMNBRX R T T RE, TNOEDRART FZAFEMDOITXTOY T RA T TH?
EI9RBDTT, XXI ZAFEMDO NS £ DHMER - I RIFIUL. 7 7 RERIE TypeError TEKL 3,

75 2D %Az D%

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

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

A RYF AT __prepare__ BN WS, 7 7 ADOARZEMIEZED JHEHFEfME<wy ¥y e LTHEbE R
£73,

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

U5 AEKFDORIT

7 5 AERMEH (KEHITIE) exec(body, globals(), namespace) ¥ L THEITINET, @EONIEL &
exec() DEEREWIE, 7 I RAERPEBAT TITONIHE., LI HILRA-FITLkoTr 7 ARK (EE
DAYy REBY) PBEEDRAT =T MDA 2T o801 2B TEL 20 RTT,

L L. 77 AEBRDPBEBAEHTITONLIRTI A, 77 AN TERINLAY v FId7 7 AR —TTERS
NAHZER2 I3 TEEFEA, ZIRAERIEA VARV ARV v RIRT T ARy ROFRAIDINT X — X
5772 RAF 30, ROHITHHT 2. BEANHNR 3 -2 60 Tw5s __class__ ZRPL7 7 A LR
TR D £ Ao

VSRATS LU FDIERL

I IRARKDETIC L o TI 7 RDOLRIZEBMBHIL N7z 5, metaclass(name, bases, namespace,
xxkwds) ZIEUH T I TIZIRAF T 27 PHBEREINET (ZZTEINZEMDF -7 — FiX
__prepare__ IZEINZHDEFRILTT),

DI IARFTY 27 NI, super() DESIBERICE > TBREINDEDDTT, __class__ 1. 7 7 AKKF
DAY v W __class__ E721d super DWVWIT N EBR LTV ARIHEIL. T 281 12X o TIERE L 2 EER
Dru—Y % —ZWTT, UL XV v FITESNTRIOTBITEDSWTHRED O L2175 DI
NBTITAEREA VAR ZADHANENE—T, super ) DESIBERBL FI AN R a—FIZESWTER
SNTWVWE Y 7 A% IERICEHAT 2 Z L ZA[REIC L %55

CPython implementation detail: CPython 3.6 DI TIE., __class__ ®iX, 7 7 AKHTZERICH 5
__classcell__ =Y MU= L TXRI ZJRIZEINE T, __class__ LABFHELTWEESE. 2075
AMEL L I Z N 572912, type.__new__ OMUIH LICERET 2 FC LB E T, BB ZHEE.
Python 3.8 TIX RuntimeError 127D %7,

T7 AV MDA RT TR type LEAMMNCIE type. __new__ EMUHTRAX I I AZ[F-oT0BR L EIX, 7T R
F7V 27 bERERLZZRICRO D AR MEOFIESEE SN F T

o FANZ, type.__new__ 2% __set_name__ () DERINTWVWE T 5 ADLAIEMIIHE2ETDTRAIZ VS
REIELFT;

o RIZ, FNHLTD __set_name__ XY v FH, ZDRXYV vy RBERINTVWDE 7 IR, BIXUZFIIWE
TBEFRZVFRIZED Y THRTWALHTES L LTI E T,

o RIZRIZ, ILWVWIZ T RDRAY y FFIEF TS S LICMET 287 2 AT __init_subclass__ () 797
PIECH N E T,

IARF T 27 FIMEREI DRI 7T RAERICEGENTVWE 7 IATaAL—& (b LHIUR) IT7 FAA
TV MBEIN, TAL—ZPRT ATV PRI I TERINSEZ 7R LT — BV DOGFTZERICH
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MEhEd,

LW 72 type. __new__ THEMINIzE 213, HEIZEMEIEE LTEZ N4 7Y 27 MEH LWVIER
MEDO=y BV B EIN, TOA TV 27 MIBEEINET, HILIEHLZD0EHAR LEHDO X >
To2v7EdN, JIRF TV D __dict__ BHEICRD 5,

BE:

PEP 3135 - New super HEERD __class__ 70— % BIRICOVWTEHR L TWE T

AU S ZADRAE

XRZ 5 2FRY L WBENRAAMEZE > TVWET, CThETRHINTELTA F7IE, IR o7,
AR T z—ADF v 7, HBHIFV XA~ ay, B e s 14K, Fuxs, 7L—207—27, ZLTHH
Vy—2uvy 7/ JiHwo72b D085 D £35,

334 AVRAAVADAREIAREY T IS RAFT VY

UTDOXY v FiZHAAAREE isinstance() ¥ issubclass() OF 7+ FOEERZ FEZXT23DICHAL
9,

FHIZ, abc.ABCMeta X X7 5 R, HIREIES 7 X (ABCs) &7 REBEEK Y 2 X (virtual base classes)” & LT,
flid ABC 280, EEDZ 7 2% (HAAAMZ &) MITEMT 272012, ZhbDXY vy FREELTY
S

class.__instancecheck__(self, instance)
instance A (E#E, FIIMBEND) class DA VAR VAL ZEZHNBHEIT true ZIRLE T, EFEZH
TWiUE, isinstance(instance, class) DFEED/-DIIMIHINE T,

class.__subclasscheck__(self, subclass)
subclass 7 (EHE. F7EXBHEANC) class DY 77 TR EZHNB5EIT true ZIRLE T, ERINT
WAL, issubclass(subclass, class) OEEDDICFEIH IR E T,

BB, INOHDRXY Y RliE, Z7RADH (XX FR) ETREINET, EEOIZFRICITFIAXY v Fe LT
EETHILWETEFHEA, ZHE A VARV RAENEBERDB I FRATHZ ZDEFITDA, £ VAR AL
HENBZRHEX Y v FOMRBr—EHLTVWET,

BE:

PEP 3119 - HREEJVSADEA MHMRHEEZ 7R (abc TV 2 — V%2 SR) 2 FiEICEBMT 2 Xk
BWTO#EHHED S,  instancecheck () ¥ __subclasscheck () %@ L T. isinstance() &
issubclass() IWHBEDEELZ X B 20 DHHEOTLRRH D 3,
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335 JxxVUyIB%EIZIaL—+T3B

FikX Y v FZEHT 2T, PEP 484 T EES NP =3V v 7 7 7 A (B Z1F List[int]) ZH3E
TEET:

classmethod object.__class_getitem__(cls, key)

key \CH MBI TRIMMLE N 22V v 2 I FRZRT ATV =7 FRIRELE T,

DAYy RZIVIRF T2 FEEROLMEBIN, 77 ADKRIKIZEREINTWES, BERNIZZ I AXY v
Rz 9, 2O CHENZE L Y FTHS D12 iboTWVW3 DT, TR TOMHIZHERX A
Ao

BE:

PEP 560 - typing €Y 2 — 1Pz 3V v 7RI T 2B 71k 2% K- b

3.3.6 FUHLAGEA Tz I b ZEITIal—+T3

object.__call__(self[, args...])
AVARYAPH YA LT IR BSOS E S, TOXY v P2 x(argl, arg2, ...) &
FEINTVWEEE, ZEIKEPITE type(x) .__call__(x, argl, ...) KEMIhFET,

33.7 A7 F%ZIZal—Fr93

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

__getitem__() delitem _ (), and keys (). Mutable sequences should provide methods

) —— ) ——

append (), count (), index(), extend(), insert (), pop(), remove(), reverse() and sort(), like Python
standard list objects. Finally, sequence types should implement addition (meaning concatenation) and mul-

tiplication (meaning repetition) by defining the methods __add__ () radd__ () tadd__ (), __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 __iter__ ()

method to allow efficient iteration through the container; for mappings, __iter__ () should iterate through

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

object.__len__(self)
@UH:'I L“C?E&L&E@ﬁ len() ZFEELET, A7V 27 FOREZ 0 L EOBE TR RITNUIRD £
Fho Flo __bool__ O AV Y FEERLTELT. __len () XYY R0 ZET IS RATI=S
ME, T NVHE Y TFRAPITIABLARINET,

CPython implementation detail: CPython Ti&, #7227 FODEXIEHATD sys.maxsize
TH2IeHERINET, KD sys.maxsize TR 258G, (len() D LI R) WL D DIERER
OverflowError ZXXH$2TL x5, EMBMEY L TOHET OverflowError ZEHLAWE 51T 31
X, 7Y 27 MlE meth: bool XYV v FZEZFELTORITUIRD FXHA,

object.__length_hint__(self)
MEAH U T operator.length_hint() #FHEL T, A7V 27 FVOMEINIEX (EEOb DL E
Dot D%”?blof: DT 20 LNEEA) ZIREZITNUIRD FE A, BEF 0 U LOBETRITNUIR
hFEHA, RDMEHIX NotImplemented ¥ 2 2HEDH D T2, ZDHAEIE __length_hint__ XY v K
PR TGELRCEW/DNE T, TDX Yy FIFMPICREILTH D, EMEIEIHETED D A

N—a v 3.4 Tl

AR R4 20730 RO 3 XYy FIZko THHINCATbI E 3. KD K5 RIFCH LI

al[1:2] = b

RD &5 TBERE L

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

URBFEETT, FELRVWRAT 4 ADEZEIZ None THO SN E T,

object.__getitem__ (self, key)
self [key] OfEFHI (evaluation) ZFEH T 27D UHEINET, =7 Y RADOGE, F—t LTEK
CERTARA T 27 P RZMTERTINERD FEA. (—F YRR I2L—-FT558) BDA4
YT ADMRIRIE __getitem _ () XY v RREBLIZD T, key BRI TH 5 745G, TypeError
ZREHLTHDPFEVERA; (EOD/( VT ZMECH LT & 2 DR 21T 5 72 1T) key B3> —F7 Y 2D A
VT ZAEENDMETH 255, IndexError ZEM LARFIUIRD /A, v TRIDOGEEIE. key ITFR
DB LG (ayTHl ’Eihflﬂiﬁb\% ). KeyError i LTI D £¥ A

AR for V=TT, P—F Y ADKIGEIELSMHTE S XHICF 572018, RIERA 7 7 ATt
LT IndexError 23 EN 2D HIFFLTWVWET,
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object.__setitem__(self, key, value)
self [key]l I T E2RAZLRET 27D UIHINET, __getitem _ ) LR UFEREFEEIHTIEE
DET, TOXY Y FRFEETZZDII. %5%-—&5@‘3‘5@@ SEEYR—MLTWED, FikkkhF—%
BIMTES X5~y TOBEL, DIEERCEEMADZ IV TELY—F Y ADEHERIITY, RER
key XL T, __getitem__ () XY v FERRDBSOEHZITHRITINILD €A,

object.__delitem__(self, key)
self [key] DHIFRZELET 27-DICHFIHINET, __getitem () EFUEEFHEIDTUIED 7,
DAYy FERETZZ2DX, F—DHIRRZYR—-PLTWE Yy 7OEEL., ERZHIRTEX2>—7
VADFEIF T, PIER key WX LTI, __getitem _ () XY v ReEFROHIINDEHEZITORITA
372D £8 Ao

object.__missing__ (self, key)
self [key] DHRFEICEVWTHENRZF —DHFELEL R oG EIC, dict DY 727 53 2D7DIZ
dict.__getitem _ () WX XoTHUIHINET,

object.__iter__(self)
DAY v R, avy7FH ML TA T L= 2P EREINT BT EINE T, ZOX Yy Rk, av7
FHOETOA T 27 M- TRIBIETE 2 k57, FilthA 7L —X 47V =27 M RRE TR
BOFERA, v BV TR, a7 FHNOF—ICE > TRIELE L 2 TR D 8 A,

ATVL=RA T2 P THIDXY v FERETINENDDET; A 7L —2DGAE, BHOEHEZIR
RUIFNERDFEVA, A 7L —2F 7Y =7 MZBET 2 & D EMARBERIE. typeiter 2L T 72X,

object.__reversed__(self)
reversed() MAABLBEKD M4 T L — a Y EFEET LD, (FETHR) OB LEST, v
TFHNOEEBLZHIACA 7L — T2, FiLnATL—XZRIRETT,

__reversed__ () XY v RBPEBZINTVRWVWIEA, reversed() MHIAABEEIX sequence 711 + 2L
(__ten__ (O & __getitem _ () ZffioAEIZT7 =Ny 7 LET, sequence 71 b 2 )LZHR—F
L7247 Y22 b3, reversed() & D dNBOVWWEELIEMETE 2L E5ICDA _ reversed_ () %5
T AINETT,

fiE 7 A MEETF (in BXE not in) [ FlHE., 27 FOBERICHT IREWED LS icEEINET, Lh
L. v 7F 437927 bTUTORRXY v FEERL T, EOMRNREEERTo-D, A7 27 234 T
FINTHRATHEINWEIIITEET,

object.__contains__(self, item)
J'rﬁ):'TX MEREZFEET 27D RHINE T, item BT self PICIES 2HECIEEE. 25 TRVWE
WA RERTNERD ERA, vy TA 7T 27 FOBE, HPF—HOMTITRL, F—1Tx0F
JHETX FEEZRTIIRD FE AL

__contains__ () BEBLEZVA T2 ML TIE AUy T RAMIES, _ _iter () Zffio
FRIERRAT T, KiEWS—Fr Y 2ARE e b al __getitem _ O%@miT‘EE TJ7LYAD
COFE ESBLTTIFXW,
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3.3.8 HMEEZITIaL—FT3

MFRoXYy FEERLT, BIEEA 7Y 27 232 - b33N TEET, FEOMEOBER TIZY
A= FERNTOWRVE S REEISNST 2 XY v B (FEBOBEICHN T 2y FRAEEZY) &, RERD %
FRXLTEBPRITINEZRD £ A,

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

object. _
object.__truediv__(self, other)
object.__floordiv__(self, other)
object.__mod__(self, other)
object.__divmod__(self, other)
object.__pow__(self, other[7 modulo])
object.__lshift__(self, other)
_rshift__(self, other)
object.__and__(self, other)

object.

object.__xor__(self, other)

object.__or__(self, other)
INHDRXY y REMATZHBEMEETF (+, -, %, 0, /, //, %, divmod (), pow (), **, <<, >> & =, |) &
FHELET, HlZiE 2D __add O XV Y FDBHZIIADA VARV ATHBEE, X x + y Zilf
T5L x.__add__(y) PMEENFE T, __divmod__ () XY v P& __floordiv__() & __mod__() %{#
A3 20 FEMTRINIRD FRA, __truediv__ () EBELTERD EXA, HAAALD pow() B
BO=ZHD S DT R— IR TORFIUIRSBRVGE. __pow O 3FTY a vOBE=518% 2T
250 LTERINRIFNIRD £EA,

INHEDAY Yy ROWTNLNE S N5 BITN T 2 EZ M L TWR WA, NotImplemented %K
TRETT,

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

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

object.__rlshift__(self, other)
object.__rrshift__(self, other)

object.__rand__(self, other)
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object.__rxor__(self, other)

object.__ror__(self, other)

INBEDRXY Y REMATIHENEE (+, -, *, @, /, //, %, divmod (), pow(), **, <<, >> & =, |)
D, WHEFHIRMN L (ANBZON) bDrFEE Li?‘o s OBBUE, E@U@?ﬂi&ﬁﬁ?ﬁ)ﬁm
FTHRHEEFR-FLTELTY | FHEFHPRRZMUOBZCOAFCHEIAE T, ™ Hlzi y 2
_rsub__ (D XYY RDBHBEITADA YRR RATHBIGAE. fQX -y ZiHliT 5L x.__sub__(y) B
NotImplemented %iBF & Zld y.__rsub__(x) DI E T,

7272 L. ZHEEETF pow() 2 __rpow__ O BRI EIFRVOTERLTL 23w (BHloHAIIER
IR 2 0 HTF )

AR GHOPEE T ORI EMOWERE FOROY 727 52 THD, ZOF TV I5RATHERXY v FIC
T BRERAY v KB ZEENERIN TV EREEIE. EMOWEEFOIERG XY v FAMIN 3
A, TOXY vy RPMEEINE T, ZORB\ONICED, 77 I 2APPOEAE L —N—F 4 FTEZ L
DAJHEICTR D 5

object.__iadd__(self, other)

object.__isub__(self, other)

object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

object.__ipow__(self, other[, modulo] )
object.__ilshift__(self, other)
object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

object.

__ior__(self, other)

INHDRXY Yy FEUHUTREREMRA (4=, —=, *=, 0=, /=, //=, %=, ¥¥=, <<= >>= &= "= I=) &
FELET, ThoDX Yy RIF#HEEA YTV —RT (self #EHET2) 175 &HikA. TOME (2
WEIEZHD FVBAD self THHONERA) ZIREILINEIRD EFVA, FFEDXAY v Fﬁ’i%éﬂfb\zﬁ
WIGE., ZOREEMEBEIIEEDOXY Y FIZT7 4+ =Ny 727X NET, BIZIX D _dadd () XYV v
FEFFOIIRADA VARV ATHBGE, x += yid x = x.__iadd__(y) EFEMTI, Z5 TRV

B, x + y OFFfi L FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKTIZ. BER
A FHLZVWT 7 —1cb 2 d LA ¥ A (fag-augmented-assignment-tuple-error S L T 72

*3

*4

ZZTO " HFR=FLTOVRWY 2WVWIDIE, ZIADBEDRAY v Reffo TWRWA, ZD XY v ) NotImplemented ZiX3 &
WHEKRTT, GOWMEHETONERT XY v RALEEFE L WEEIKIE, XY v FIZ None 3R EL TEWIEEA—I5F 5L
LA, WEEETOEFRINC #5153 2 WS IERKNORRELEAE T,

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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W) B ZOREBIERIE T — X EFLOEHO—ETT,

7AFR: 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)
object.__abs__(self)
object.__invert__(self)

PR U CHUIHBM R (-, +, abs () BXU ~) 2FELF 5,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAABBEED complex(), int (), float () DFEEI SMUHINE T, HYLBOMEEIR X RIFIUL7z
DEHE A

object.__index__(self)
MM U T operator.index() #5%EL 3, Python 2fEA 7Y = 7 N EBECE 7Y = 7 MciERR
REWT 2REDRDH 255G (T ZERATA T, AAAD bin() | hex() . oct () BEEY) IXHIC
MUHINET, ZOXY Y RBHZ L ZORMEA TV = 7 bHPBETITHZ Z e WRBINE T, Bk
BERTUIRD £ A

&L __ant__(), __float__(), __complez__ () DEHFEINTVARWVWEE, HAAABEKD int(),
float (), complex() & __indez _ (D IT7 =N "v 27 LET,

object.__round__ (self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
HAAABEED round() ¥ math £ 2 — LB D trunc(), floor(), ceil() DEENLSLMHEUH XN
%9, ndigits % __round__ () IKEINRWVIEDIZ. TA5DETDXY v i Integral (72 TWIX

int) KHIDEEDOLNF TV 2 7 P DIEEIRTRETT,

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

defined.
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3.39 with XAV THFRAIHR—T v

AT FRA I R— v (context manager) Eid. with XOFEFTRII T VXA LAV T XA MR ERT 24T
VI FTT, AVTFRAIMIA—VUrE, A-FT7 Ry I RETTELDCBERAD OB XCHOONEE
PngEd, aYFFRA P2 —Y v 3lE, with X (with X OEZZH) I DEHIAE T, ZhdDX
Yy RREHETSHET e TREIT2 I b TEE T,

AVTFRA IR —=Y vy OREBMREVG & LTI, A2 R0 —OUVEROREB L CEH., VY —R0u vy
rryvav . Z7ANDF - ru—XRhENPBETLNET,

AVFTFRIRRI =TI X IZDOVTDE 51 BIHHRITOWVTIE, typecontextmanager ZZHR L TL 72X W,

object.__enter__(self)
AVFTFRAINTF =YY DDADAOTERITINZMETT, with &, XD as HITHEXNEERT
DAYy REMUHLET,

object.__exit__(self, exc_type, exc wvalue, traceback)
AVTFRA A=Yy DHAOTIEITINZUETS, NTA—=KIF, aVTFRAIPKT LEERE %o
BN OWTHAL TWE T, a2 Y7 F X Pt 23T LHEE. 2 TO5 28I None 23
WESNET,

L. BISNDEBEN, DAYy RN ZIIHIL-WEES ($2bb5, FIADNEEENZDZFER N
BE). TDOXY v Rl True ZIETHERDHD ET, 25 TRIFAE. ZOX Yy FOKRTHE, HilAdE
HEDEETsZ 22k £9,

__ezit__ () XYy NIRRT PN 2 HEERLEITRETED D FHA, Zhd HOHLHOEfETES
o TLTEEW,

BE:

PEP 343 - "with” X Python @ with XDEHE, HR., BIOHIPHEHIATVET,
3.3.10 8% XY v FIgER
HARLD Z AT, FFEX Y v ROBEOIETH LK, 7027 bDA VARV AFEETIERL, A 7927

FORITERINTVDE L ZIZDAELLEET 2 Z e PRAINE T, ZOFEDH, LITDa— RStz
ZEHLET:

>>> class C:
pass
>>> ¢ = C()
>>> c.__len__ = lambda: 5

>>> len(c)

Traceback (most recent call last):

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

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

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

ZOHEDOE R RZEIE, __hash__ (O & __repr__ () WV olztype 7V 27 b EELIXRNTOA TV =

I P TEBRBINTVAEHRX Y Yy FIZHDET, ThH6DXY vy FORBBROMBESBEHOBRE S a2 2 f- /-
BA. type A7 27 PEKICH L TETEINZE ZTIKKRLTLENE S

>>> 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

TIADIEEAYV v FERIZIDIIICLTEITLES 5252 i ‘metaclass confusion’” FEENZ Z ¥ d D
D, FiRX Y v FEBRITZLZREA VARV ABANA RZATE e CHE XN ET

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

True

EFEMD 72D Y AR Y RJEMZ AF 9 T T 2DITMAT, FiRAY v FRREIA T2 bDRX XI5 A%
EOT, __getattribute__ () XY v RHNL AL ET:

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

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

>>> c.__len__() # 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
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ZDEXSIT __getattribute__ () BEHEEZNANSRAFT BT, FEA YV Yy FOTWICHET 2 H 2BEOHHE
GIEFHZ I (FHA Y Y FI3A V2TV Zp5—B L TETEINI DI IR T 27 MZEE LEITHIE
BHRBW), A VX =TV XE2GEHLT 27-DDRERRMPIFICAD £5,

3.4 JIL—F>

3.4.1 ¥RIEEX T £ ¥ b (Awaitable Object)

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

def functions are awaitable.

AM: types.coroutine() 731 —%&% L {3 asyncio.coroutine() TF AL —XAfMFbhzd L —
R BIREND generator iterator X 7Y =7 F bIFHEATRET T A, __await__ O XEHEINTVERA,

object.__await__(self)
iterator R SIHITFIUIRD FHA, TDXY v FiX awaitable 7Y =7 b eFRET2DIHbIL b N
T, BHEDZDIZ, asyncio.Future ITIZZI DX Y v FPEEIN, aweit R BFEEZEFO LS 1T
BoTWVWET,

N— g v 3.5 TEM.
BE:

FAEATRELT 70 2 7 MIZOWT X DFEEL K 1Z PEP 492 2L TL X0,

342 JIW—F>FT>xI k

Coroutine objects are awailable 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—F EUATIRETFEAY vy FHHD, ZHBET AL —XDXY v R2RLOEMTT (PR —F -1
TL—=8XYyE ZZRLTIEIWV), ZEL, YA —&EiEST, 2)—F VIFREWEZ ERITT R—
FPLTWEEA,

N—=Yar 352 TEH: a)L—F T2 B LR (await) 35 & RuntimeError ¥720 %79,

coroutine.send (value)

aN—FDEITEHBLAEZDELEZD LTS, value 23 None DIFEX. __await__ () BRI NI
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AT L —Z%Z2EDLZDLHEZETT, value 3 None THWEEIX., ZOaLr—F 2 —KEILEXERA T
L—&D send() XY v FICIEZEL £3, #R (GRDED StopIteration 2»Z DMDAIS) X, Lk
TR LZES% _ await () ORDEICH LU TRIELUHE Z{To/- 2 2EUETT,

corou‘cine.1.:hror'1(1fype[7 value[7 tmceback] ])
aN—FrTHRESINLANEZEE LET, ZOX Yy RiE A T L —RiZar—F r2—kFiL3 2
throw() XY v FRHIGECNIEZELET, £ 5 TROVWEEITE, T LMD 5 FIA D5 &
NFEF, R B DED StopIteration 22 DMDHINN) 1F, ETHHLZ LS __await__ () DIED
I L TR 2T o7 e EERICTY, fStdiaL—F > oh T S hikd - 72358, WU LT
NERE N E T,

coroutine.close()
AN—FUHATEHOBRRINIZ LK T LET, ar—F yH—FFLEL TV 58, al—Fri—
FHE IS B4 T L —&IZ close() XY v F2HIUT, FTRZNUHEEZREL £, 2L T—KEIL
L7257 & GeneratorExit 2EH XN, 727261 al—F U BRETEHHORA T 2ITVWET, &E
W FATHBBENTOR» o GETH. aL—F VITETHET LEHZMT 5,

AN—F AT PRSI NDL L FIZE FRROFIEZETHIAICHT S E T,

3.4.3 JERHA 7L —% (Asynchronous lterator)

JEREAA TL—42 O __anext__ XYV v F25IEIEREAD a— FHAFERE T,
IEFRIAA 7L — &I async for XDHTHEZIET,

object.__aiter__(self)
EREAATL—2 A 7027 b RIS TERD FHA,

object.__anext__(self)
AT LV—RDORDERIRT FFERIREA T I b IR RTFIIR Y 8 A, RIBWEIE T Lz 212
!% StopAsyncIteration =7 —%EHTRETT,

RIS T 770 F 72 =7 b Of:

class Reader:

async def readline(self):

def __aiter__(self):

return self

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

KDR=1%i <)
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(FIDR=I 5 DfEE)

raise StopAsyncIteration

return val

N— g > 3.5 TEM.

_aiter__ 3 FJERAHEAA T L —4& 1872 % awaitable ZiREF

N—a ¥ 3.7 TEHE: Python 3.7 & D EITIE,
L7,

Python 3.7 22513, __aiter__ 3IEFAHAA 7L —& 47T =7 P 2RI RFNUIRD FEA, ThlSlodboz
K3 & TypeError 27D £7,

3.4.4 FEAEHAO>TF XA Y HR— v (Asynchronous Context Manager)

JEFEBAOYTFRAMIR—T 4 X, _aenter. XV v RE  aexit AV vy FNETETEZ —FEILTE 2
AVTHFRARIR—=T v T,

IR Y 7F A P22 =Y v async with XOHTHZET,

object.__aenter__(self)

XERITIEZ DX Y v Rid __enter__ O ITETWE 325, FEFIREA T2 T b 2RI LTI S R
WE ZARITNRELD T,

object.__aexit__(self, exc_ type, exc_wvalue, traceback)
XFERNTEZ DX Y v RiE __ezit__ O WETWETH, FEAIGEA T2 U b 2RI RITFUIR SRV
ETARIDRED FT,

ERHlayTFRA P2 =T v 7 5 ZADH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—a v 3.5 TEM.
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filE
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FOUR

HRITETIL

4.1 7075 LDWEE

Python 7025 2da— 7oy 2hofRENET, Tuv 2 (block) &, —2DFr:br LTHITFEINS
Python 7027 A7 %X O TS, €Y 2, BEEKR, ZL T SRERII 7Ty 7 THH, MEEHIC
ANEINTAA DAY R TR I TT, RAZVT 77400 (A RT)RKEEATT e LTHEZON/ZD,
AVERTYVRIIZaw YRI5 LTERAbNE7 74 0V) ba—-—FTay s TF, A7y Fba<wryF (A
VERTVEDARYRIA Y ET —c AT a yTHEZI N~V F) ba—-F7ay 7 T3, HAaALBEK
eval() % exec() WEINAFIFIHba—F7uy 7 TT,

a—Frnmy 2iE, FT7 VL — L4 (execution frame) ETHEITSINE T, EIT7 L —2ZE. (FAy ZiZfEbh
3) EEHBEROIND SNTVET, o, HEDOaA—-F 70y Z7OFETNET LI, YOLH3 78700
FAT RIS 2D RELTVET,

4.2 ZEIDIT L R#E (naming and binding)

4.2.1 HEIDRE

20 (name) 3. A7V =27 FRZRLUET, AETZEAT 2123, LETAOFM (name binding) #IEZITWV
S

DT ofET, AMHEMINE T BRDIRSIE (formal parameter) $8E. import XX, 7 7 AR DER
(ERZEToT7my 7T, 77 ARMBKZREL£T). KATON S & 2ORANRDHMAF. for L—
TDNy X, with XX ezcept HiD as DA, "from ... import *” JED import i, import Th 3
EV 2 AATEREINTVDE, 7YX —RAT7hLOHREZSOUNOETOAFIZHRMLET, ZOFATE
Ta— LNV TLNMEZEE A,

del XTHESNLNRIT. (del DEMEMNITIE, EERZAETOMHK (unbind) TEAY) XOHW L, FigFEADD
DEABEINEKT,
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AR import XFWFhd, 77 APHEBMER. EV2 -1 AL (by FLNvDa—R7ay 7)) NTR
Zhxd,

HHHHB Ty JWNTHEBENTWSR S, nonlocal R global E LTEEEINTVWRWVWERED, 2hdzo 7
0y 7 Dnu—ANER (local variable) TF ., HEHAHRIHEY 2 — VLNV THINTWVWERE, ZOAENTS
0 —LZEEY (global variable) T3, (E¥a—a— 7y Z7OERIE. B—ANVERTSH, 70—V
THHDET, ) D2EBDH2a—F7ay JNTHONTWT, 2078y JTERIINTVWRWVWESL, £
AT B HBZE (free variable) TS,

T T AT FRXMICHEIDPHIAT 272002, ZO4FMMELA TV 2RO AMOBEK T v v 7 TIER X T
7= & (binding) &> THAOSEBITORE T,

4.2.2 ZEIER

Aa—7 (scope) i&. 7Ry ZJHNOLEIOAHLEERDE T, B —DNVEBBH 270y JNTERINTWVWEYE
Ay ZBORa—-F 3 D7y 72 E8A %S, BTy JNTHEIOERZITo7Ha. Z20FD7ay 7h
AN ORMETDRVED, ER 70y JHNORTOT Ry 72 BT L5 AT —TPIRRINE T,

Hr4HIH - N7y JNTHEDLDNS &, ZOAFTZRGEHEI» O S X577 R a—7 (R&RMNA 32— nearest
enclosing scope) Zffio THEDBREZITVET, 25 LR aA—-T0okb, H5a—F7ay 7NTSRTE
BAa—TETOEEZ. 70y 7 DEREE (environment) 2 FHENF T,

ZHiDBEL RS 5k o722 i, NameError AN EH IR E T, RED A a—FHEED D DT, &Hi
PEOLNZGFI TR — AL EEREFEICEB XN TWR WA, UnboundLocalError FIANEH IR E T,
UnboundLocalError & NameError OF2 7 AT,

H24HDA—F 70y JNOE ZHhTRERIEShTWES, 2070y JNTHON S ZOAHNETRT, B
D78y ZJANDZRE LTIRbNET, 20k, H24HBPEDOTny JNTHRES A SHIICHEDNS & T
F—IZORPDET, ZOHANIBUERTT, Python IZIZEENRL, I—F7 0 v 70X 2 TdAATRERED
TEFET, H2a—F70y7IZBI2R—AVERE 70y 707 F 2 b 2E)r S ARTREREZEE ST 5 2
ETHRESNET,

global X7y ZNIZH B, ZFDOXTHEZINLLHNIEIC by 7LV OAFIZEM THRIEE W AR S
MLET, 2o0&HENI. by LNV OLHETEB CHREINE T, Z0DIZ. 77— ILEHEIZER,. T4b
HZDA—-F 7y 7 2EFLEY 2 - VOAFTZER L., HAAALFTZER, $7DBEY 2—/L builtins D%
HIZEEAMBINE T, BRANTT B — VAR BBIRB I N E T, BT 71— LA o b 7207
U, HAABLATEE PSRRI N E T, global XiF. ZDAHIHRANMEDN 2 ANIFR T L TWRITFIUIR
DEEA

global XiF, M7 my 7 DRMEREELRACRa—-T2H/b%T, H2HEE-MDRERANR 2 — 7 global X3
Hor%E. TOHEHERIZ 0 — A "VEBE ARSI ET,

nonlocal XIZ&K > T, MIGT 2HFIPHRNBEBR 2 — S TERLANCHEINZZBESRT L5k &
T, D LAHIDE ORNBEBA 2 — IS FEAELRITIUL, 2 Y 81 VEKFIC SyntaxError S BTSN FE 5,
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HBEY 2 —ILDAFZEMIZ, ZDED 2 —ADBRANC import XNR-FHZEHINERENE ST, RZV T D
FEY 2—/b (main module) 13HIZ __main__ EMINET,

I IRAER TRy 7L exec() R eval() WIMT 2581, ARIREROXRTHRIANITY, 77 AERII. 4z
F5Zr P ERTEZIEDTEIETABERLTT, ZNODOBMRIE, LRIRD =D DBEE DL —IIHENET
A, HEIhTORWE = VB 70— VR EHIZEMP OMRBINDE L WO HIADBH D T, 77 AERD
T2 7 7 R DBHEFHFICRD T, 77 ANTERINLAFHOR A=A, 7572070y ZITREZN
¥ AV FOa— 7y 73 IREEINERA, - NURELEPY = 2L —2XbBEBRa—-T2RHL THE
EINTVWEDOT, Ra—7OIRHFESN TS, 2D, RO LS5 KRa— RIFKBL T

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

4.2.3 #HAH L HIFR{T S DRIT

CPython implementation detail: = —%!% __builtins__ XN ZNETWEHH FHA; ZTHITEEICE
HOFHMTT, HAALOHLATZEMOPDEZ I —N—=F 4 F LWL =, builtins £ 2 —/L% import
LT, Z2O@MEEEINCEET EZRETT,

Hra—FT7my 7 ORTICEET 2HAAALGRIERIZ. EBICEa—F7ay 207 a— L &aiZEME
5401 __builtins__ ZMKITZ I THRO2D 9, __builtins__ @EHELEI 2 — A TRIFNERD %
FA (BEOBEZEY 2 —LOFENFONET), 77 40 FTid. __main__ EY 2 —AHIZBVTIE,
__builtins__ HHAAAEY 2 —)L builtins TT; ZNLANDEREDEY 2 —MZBW T, __builtins__
¥ builtins BV 2 — L HEOFEDIA V7 A TT,

4.2.4 BHIGHEEEC DD LD

HHZB O ARG 2 > 8 VTR ETRICTDRE S, 2F 0, UMFoa— N 42 2HALET:

i=10

def £():
print (i)

i= 42

£0

eval() & exec() BB, ARIOMEIIC, BHEDRKOLTEMI 2D TIEHD F¥ A, BANIMEUHLHAID
0 — L0 a — OV FTZER TR T E £ 9, BHZERIRNARIZEM TR . Z7a— LA ETZER— D & Rk
XNFT, Lexec) & eval() BEUCIEA T a Y DFEDH D, Fr—rULe B — AV ARTEME A —NT
4 RTEET, ARZEMI—D LofEINRFIUL, W OAFZER e LTEbE T,
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4.3 HI9

s, a—rr7ay 7o@EEOHE 7 -2 LT, =7 —LZ0MDBIANRRRHZAETE S X512
33D DOFETT, FlIIHNIT S - ENFRT EH (raise) TNET; NI, =7 —2RELDELD
a—Fr7ayrih 2I7-pFEAELLI- 70y ZEEEGEENCHFEH L Tw2a— ¥ 7o v 7T 08
(handle) 5 Z DB TEET,

Python £ ¥ X7V &E, 744 x5 — (LrbRERY) stz L fist 22X L E3, Python 7vn 75
LD B, raise X fHo THRINZHINZ RN T2 b TEES, HIS N> FF (exception handler) &, try

. except XTHETAIEMNTEET, try XD finally Hixffio 227V -7 v 73— F (cleanup code)
ZIETEET, 20a— FEABNILE L XEAD, EITT2a—F 70y 7 CHANPESTHREZRITHHE
TEhET,

Python 1%, =7 —QUEIC ” 70 2'Z DT (termination)” EFAEZHVTWET: HIANY FZE T
T LD FE LT 2R T 22N TE, AY FIDMUD LN Z /3 2 Z 2 idTE 35, (M
BODola— N ZEN»rOFETLABTOTRVRD) 27 —DFKERZBEE LD FITITKRRL 8F%
RHETILIEITEERA,

BIARE MBI NRVE E, A VX TVRE TS T LAOETER TG E0, MEEX A 2 IL—F I 2R L
T3, EELDEED. BlSD SystemExit TRIFIUE, AX v 7D ML —ANw Z7E2HITLET,

BIAME. 7T A4 Y RRX VAKX o TlAI S NE T, except HilFA YRRV ADZ 7RI L OV TEREINZE
T A YRRV RAD T T A, FOR—ATZFTAEZRLET, ZOA VARV RAREIANY FII2X>TRIY
Mo, FINEEICE T 2 BIMEREEBAS ZENTEET,

AR PO X v =%, Python API fHICIEEFRTVERA, X v E—IDNEIEX. 5 Python O
N=Ta Y RDAN=Y a YO TEE R LICAEIN L AR H 2 DT, HAN—Ya > DL YR TYXT
BfEST 2&5%a—FRiE ARy E—YONBIREIRIRETEDD THA,

try AT DWTIE, try X fii, raise XUTDWTIE raise X Hid SR L TLZE W,

1Dz 3
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H25 12D module 1IZH% Python A— K0 oMOEI 2 —L% A VR—F $5282T, Z2H2aT—FA
TI7RATESL XD DFT, import XA Y R— MEMEZEINTHRD —MIIRAETT. 2O ME—Dr
ETIEH D FHA, importlib.import_module () ®RFHAIAAD __import__ () WV o B ZH->TH, £~
A= MEEEZEDO TN TEET,

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

REANE import XESRL TL7Z2& W,

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

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

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

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

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

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

5.2 N\wir—2

Python IZIFEY a—nAA 7Y =7 vOfFEIZ 1 BEL» L, Python, C, ZhLADOboD X THREIN
TVAEPIBFRZRL, TARTOEY 2 — VI ZOFEICRD £35, Y 2 — LV OMBLZBIT, ArikEE L REts
%7912, Python 121 N7 —2 2 WO BELHD 3,

Ry T =D T 7 ANIRATLDT 4L M), BV a—LET 4L IZ MIRDHET 7 ANEEZD LN TE
FTH, RN T —IRETa—VE T 7 ANVT AT LA SEFEFNZREIR VDT, ZOHKE R D IcZ
o TEWITERA, ZOXEOHMND=DIZ, T4LZ7 V277400 ERZEREFES Z2ICL £,
T77ANSATLADT 4 L7 VD KIS, Ny r—J3MBEEEZR L. BFEOEY 2 —L2F TR, 7
Ry F—=I%ELIrdHD ET,

FTRTORY T —=DEEI 2=V TTH, TRTOEI 2 =By F—=I IRV e 2 MNIEDTEL
DOPEETT, dLAIMOEVAEZ T2, Ny —JI3BR 2R EEDEY 2 -V THHEEZXET, I
12, __path__ BUHERROEEDOEY 2 — L@y Fr—Y LRI T,

FTARTOEY 2 — VIR ELHIBD D T3, + 7%y r—I%1, Python DIEEDEMN Y 7 2DHSUIBIT, #H
Ry r—I%e Ry bTRYIBATVET, Lo T, sys FFENZEY 2 — L% email N Z %y
=R NHETL x5, ZOHICIE email.mime XN 2V T F—=J v, ZOH T8y
r—YDHIC email .mime.text EMHEINZEY 2 —A DD 3,

5.2.1 BEONYT—

Python Tld, BED/NvT—2 ¥ AEIZERNYT—2 O 28Dy r —IPERINTVET, @ED Sy
7 — 2% Python 3.2 DIHID S1FET 2y & —2TF, WMRINKREED (Y 5= __init__.py
T ANEELT AL Y LTEESNE T, BHO Ry 5 —I0( VK- F SN & 20O __init__.py
7 7 A VDEEBRINCETEIN, FRTERLTVEF TV 27 MR & —IHRITZEBICH 24N HBI R E
¥, __init__.py 77 4 ME, MDEY 2 —IZEIF B Python I— FEFELBDRELIENTE, EVa—
WA VR—FENiz 2 2 Python X EY 2 —VIZEEZEML7ZD LET,

Bz, LUFD LSRR T 7 A VY AT ABEIZ, 3 2DV Ty =2 % F0R ENiD parent /Sy 77—V 2 EH
LET:

parent/
__init__.py

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

one/
__init__.py

two/
__init__.py

three/
__init__.py

parent.one % 4 ¥ K— b3 % L HEERIYIC parent/__init__.py & parent/one/__init__.py DFEITEINE
T, ZDIRIT parent.two H L { I parent.three Z 4 Y K— T2 ¥, ZNEN parent/two/__init__.py
X° parent/three/__init__.py DFEITENE T,

5.2.2 ZHEIZEMNY T —2

BT Ry F—P 3k AT R— 3y 2HEEDZDIDT, FRZNDR—Y a2 Y EF TR r—I%F Ry
F=VWRELET, R—a @77 AV RATLDOHMADEMCHZ2ZdHDFET, K—a vk, zip
T 7 ANDHRRy PV =7 LR, RSN D A VKR — MR Python DEFTEZHh OB TRON2 2 v H
DET, BATREARY r—JE T 7 AN AT LEDF T2 7 MTHIET 222 dH2L, Z5TRVWIL LD
DET; TNOHEIEBOERDZLMRABEY 2 =L TF,

HRIZER Sy =2, __path__ BHICE@EDO VY X MEffuERA. 20RO DIHED iterable 2% ffi- T
WT, K= a YOENRy F—IDRR (LR LAY F—2D7DD sys.path) LD 7HE. ZD
R T =P TDRDA A= FDOBIC, FCHI TRy 7y —VR—2 a VERRLET,

HETZER Sy 7 —DI2iE parent/__init__.py 77 A NVEDH D EFRA, TNE AP, BREZKRK—a vy
ZFNFNREET 2D parent T4 L7 PUDRA VR—- MEROBICRODPZ222dHDFET, Lzd»>T
parent/one (IWFEHIIC parent/two DEEDICH 2 LIFRD F¥ A, ZDHE. ZORy F—=I0H T8y or—
PD5H 1 DOhA4 R— I F, Python (3 LD parent v 7 —Y DD DAFZEM Ay r—I %
ERL %35

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

5.3 BEK

MBLIED 2 72DI12iE, Python 134 Y KR=1FZNBZET2a—0 (b LAWEARyF—=ITITH, T TOHM
DHMIZBVW TR S SVWARENWTY) O T2 HzbEE LET, ZOHAFNE. import XDREA 25185
importlib.import_module() B L __import__() BBD I X—2hbELNET,

ZOHAFNEIA Y R— MRRORE AR 7 = —XTffibh, ZAUIBIZIE foo.bar.baz DL 5K Ky N TREIS N7
B TEY 2= NADRRATE 572D LET, ZDHFE. Python [ FHRANC foo %, RIT foo.bar . # L THMEIZ foo.
bar.baz A Y HR—FL IS5 LET, FEDOWTHLD A ¥ KR— MTRKLHEIX. ModuleNotFoundError
BEHZINET,

5.3. % n



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

The Python Language Reference, 'J1)—2X 3.8.20

5.3.1 EYa—-Il¥xvyva

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

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

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

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

532 I —cO—4—

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

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

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

77 A Y E—FERITETEY 2120 —FLERA, HESNLEEY 2 —AMROPoGE 774 VX -1
module spec (B 2 —NEER), TROBEI 2 —1DA ¥ KR— MEHEOEHRE D T LIZBDEERLF T,
EYa—10u— RIS Y R— MR ZERAL £ 3,
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ROHITE, 4V R— MEBEILRT 27200, LW I 74 VX —n—X—DIE L BERREED, 774 VX —
rE—R—DFa P OWTEDEFELLEHLET,

N—Y g 3.4 TEHE: Python DLRETD A=Y a YT, 774 VX —FEHE O—4— ZIRLTWE LER,
BHEEe—&—% 80 Y2 ERLET, B —&X =134 v R— bR EEFELRATHE T, BEEIER
% L7

533 1VR—+Tvo

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

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

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

5.3.4 XHZNZX

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

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

XRNRA + 774X =D find_spec() XV v FIZ 2 DF/23 3 D058 ELTMOIHLES, 1 DHODFI
BixA Y R=1PENBEY 2 —VDTEEMB T, Bl foo.bar.baz RETT, 2 DHDOFIHIIEY 2 -1
ODRBTHDONZ SR TT, BMEMOEY 2—1Tld 2 DHOFHUZ None KL E T, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy 7 —2 D __path__ BHEDMETT, #Y)%2 __path__ BHICT7 7 ATE
2o 1235813, ModuleNotFoundError WA ENE T, 3 DHOGIIE, HrTr—RENd3X—F v iR
BHRFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI Xy PEV2—L Ly b
LES,
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X ZARAFE, 1 HOA Y R—- FERTEBEEESNSAREEESH D £5, Al BERT2EY 2 -2 h
HERF Yy aZNTVWRWVWE L7zE BT foo.bar.baz 24 Y ER—1+ T2, RINEERXRRR T 74>
K — (mpf) 12X LT mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ R— MUEETVE
9, foo A ¥ R— b EIN/2IC, mpf.find_spec("foo.bar", foo.__path__, None) RM-UH L TV 2
B HD X ZASRZDFEEMTOI, foo.bar B34 VK- FXNET, foo.bar DA Y R— METITbILL, Bk
DEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUH L TVWEE T,

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

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

N—=TaY 3.4 TEHE: XANRR+ 774X —0D find_spec() XY v FlX find_module() #E =12 F L
720 £find_module() X v KX deprecated TT, ZAUISTHEHER LICHIZE T, 4 Y F— MEEIEY »
A YR —=» find_spec() ZHEELTVWARWHHIZOAZNEHA L FT,

54 O—F

EY 2B ROD o GE A VR M EY 2L E - FTARICZER (BXUOZFRICEEN S
H—&—) Z2fVET, T 4 YR—PrOr—FEHITEI 2 Z e DELTT:

module = None

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

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

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

spec.loader.exec_module(module)

(Ko<= 1ZHi)
74 BEEEAVR—FIRTL
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(FIDR=I 5 DfEE)

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

return sys.modules[spec.name]

DUROFHMCER L TL 720

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

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

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

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

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

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

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

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

54. O—F 75
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5.4.1 O—4—

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

H— & —Z L RO L TWR IR $H A

o EV 2D (HARAAEY 2 —LRERNCHAA TN DIGRE Y 2 — T3 < T) Python €3 a—L
ol B—X—I3EY 2 — 1D — VEAETZEM (module. __dict__) T, Y a—lDa—F%
FITITRETT,

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

ZLDGA, 774X =0 —XR—@ERALA TV 27 P THOERA; ZO LS RS TIE find_spec() X
Vo FIFHIC self (R A7V =27 VEH) ZIRIIZU T,

EY2—lB—&X—l%, create_module() XV v REFEETZZTR—-FHRZED 2 —LF TP =7 b EIEK
THIERBINTEET, TOXYy FE EY 2 —MRRZSIBICH - T, = FHIZESHILWEY 2 — A
T2 FERLET, create module() IFET 2 — N ATV 7 FMZBUERETALEIIZDDERA. L
DAY v FHiNone BT 745, 4 ¥ K— MEBIIHFHLWEY 2 - L ZHSTERLE T,

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

N—=Ta Yy 3.4 TEH: load_module() XV v KX exec_module() ICX > THEEMEZ SN, £ ¥KR— MEHED
0— FOIXRTOEMEEZT ERTF L

MEOon—X—r DHEHEMED -, LB —X—IT load_module() XYV v RREEL, Do —X—H
exec_module() ZHEL TLARITIUR 4 ¥ K— MEEIZE —X—D load_module() XYV v FEFEVWET, L
77 L. load_module() % deprecated THH., @ —X—13fb D IT exec_module() #FHEFTNETT,

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

e sys.modules IC5 X OLNZH/FDEY 2 —ABFHELTVWEIHE, B —X—EXZ0RFOEY 2 —L%
FORFUTVITER A, (£5 LRWVWE importlib.reload() FIEL K EHRWVWTL x5, ) fEEZH
72®Y 2= sys.modules WIFFELARWHEE, B—X—@3HLVWEY 2 — L F TV =7 M EERL,
sys.modules IZEM LR ITAUIWIT FE A,

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

o — FLHIZKRKL 72355, v —& —1F sys.modules (B LTS 2 —LERD BAZITIUIWIT EH
AD, ZREFR—FIKBMLAEEY 22— OH &, ZDEY a—Ahn—X—HHIIRNIZE - FEh
THER D BRELRIFIUIRD £2A,
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N—=a v 3.5 TEH: exec_module() WEFEXINTWVWT create_module() BEXEINTWVWRWVWEA.
DeprecationWarning DA XN 5 K52 D F L7,

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

542 HJ7EDa-)

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

spam/
__init__.py
foo.py
bar.py

Z LT spam/__init__.py U TD L IR ->TWVWBELET:

from .foo import Foo

from .bar import Bar

ZOrE, DIREFETTZILICED spam EY 2 —ILDHIZ foo ¥ bar WKWHEBXNLRIPEINLE T

>>> import spam

>>> spam.foo

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

<module 'spam.bar' from '/tmp/imports/spam/bar.py'>

Python QBB L ALARAFEL—A 05T 2 ZHUIEE 2D LAFEAD, ZREFERA VR— PR T 4
DEARILHEEET T, AEIELRINERSRVDIE (LD A VK- DHKR Y T) sys.modules['spam']
¢ sys.modules['spam.foo']l DFIET 2355, BEDFIHED foo BN LTHFELARTNIERSLVEWVS
ZeT9,

54. O—F 7
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5.4.3 EYa— )Ltk

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

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

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

N— g v 3.4 TEM.

544 A VR—FEEDED a2 —-ILEM

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

__nhame__

__name__ BYIEY 2 — LV ORERBHIHICRE S NRITNIRD F¥A, ZOHRHTEMHALTA »HR— b
VATFLATEY 2a— A —RIZHNL £3,

__loader__
__loader__ EBMIFEY 2 - v — FRIZA Y R— MEEXIEHALn X —F 7T =27 MIRESI R
AUER D FHA, ZORBMITEEIINERODDOTTN, vB—X—EHDOENMEEDT-DICHVWS Z &3
HRES, flZde—X—FED 7 — X ORIF TS,

__package__
EYa2—®D __package__ BHIFFRESINRITIUIRD ¥ A, HIFXFFTRIFIUIZR D FBAD.
__name__ CFRICETHMNERA, T 2 —ADB v r—IDHE, __package__ DHIZZD __name__
TRIINEZBD FRA B 2 =A== TROVWEA, by LNV DEY 2 —)LTld __package__
ZEDNFH), Y TEY 2=V TRBD Sy F—IHTRINUIRD FHA, #Hlllld PEP 366 22 LT
&,

ZOEMIX PEP 366 TERINTWVWE LSIZ, XA VEY 22— 5 0HRNZMENA >V R—FZ2FE
T 572D, __name__ OO ICHHINE T, ZDEMIX __spec__.parent ¥ [FUHEFFOZ & 2 HE
RKEhFEd,

N—Ya ¥ 3.6 TEHE: __package__ DfHD __spec__.parent LFRIUEZROZ L 2ERIND LH I
BHELL,
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--Spec__

__spec__ BHEEY 2 — v — FRIHEHINZEY 2 =V ARy ZIZHKESI TR ITNEED FH8 A,
__spec__ RBYNCRET S A Z—T)ZEREFPRICMEELINZIED 2—I)L Kb RABRICEHA IO E
3o BIFME __main__ T. __spec__ T HBRICE>TIE None IZREINE T,

__package__ DEFRINTWVARWVE XX __spec__.parent 7 + — v 7 ¥ L THELIET,
N— g 3.4 TEM.

N—T a3 3.6 TEHE: __package__ DEFINTWVRWVWE X|Z __spec__.parent D37 + —L Ny 7 ¥
LTbnd LDk FELR

__path__
EY 2 —AH GBHOFIIIBHER) Sy r—YOBE, EYVa—AF TV 22 b __path__ JEIED
WEINZREDIDD T, fHIEZA 7L — MATRETRIFIUIZ D TRAD., __path__ KEKIZWVWIGE
FZETHHOVETA, __path__ BDETRVIEE., 4 71— MRIIXFEAZER LR ITNERD 8 A
__path__ Dk~ 7 4 7 ZADFMIZ Fic @@bD TY,

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

__cached__
__file__ @A 7> arTd, dbLFEEINIZHIF, ZOBEDHEIEILFATRIINUIRD ERA, L
ZD XS RBEPBERER VG BIZIEEY 2 — AR TF—XRX=2Ap 60— FINLHEE) 4 VK-
FORT AR __file__  ZARFBEDEFEWRXLTHHOEE A

L __file_ ®RETDHO. __cached__ EMEDa—roar [ rxhiz"—yarorhn (flz
B, AN PV RANENTT 7 AN) ANDNRRIHRET S ZEDWYITL &S, TORMERET 2I12H
JeoTT7 7 ANPRET ZREEZDHD FRA; $RIF, BICary I Va7 7 AVHBTEIET 20d LA
BRWGITERLTWA 72T (PEP 3147 228),

__file__ DR EINHRVIEEICDH __cached__ ZFET S Z 2 IHEHYITI, Lol Z20¥F U A EH
O ZEHITS, FEMNCiZ, n—X—rid __file ¥ __cached. DEYBLFEREMAZFHT 3
HDTT, LEDoT, b3l —KR—=PFy v a2 d8NET2a-rrou0—RT35—T7 7415k
0—RLRWES, ZOZHINZRSF U ATEYTL x5,

5.4.5 module.___path__

EFELD, BV 2—C __path__ BHUELHIUL, ZOED 2 -3 Rvr—IRkDET,

Ry r—I® __path__ BMHIE. ZOH TRy r—IDA4 Y R—- LN E T, £ ¥ KR— MEEOWNIETIX,
ZHUE sys.path IZL AYFAULCESITHAELE T, DED. 4 VE— PICEY 2 — A2 HETHFOV 2 + %
AL ET, UL, —MINC __path__ & sys.path & b dHlFIAENTT,
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__path__ I&XFF D iterable TRIFIUIWIT FHAD, BTHHOER A, sys.path R UHADI Sy Fr—
@ __path__ WCHBHIN, v r—I0D __path__ ZEET S L X (R TMIT %) sys.path_hooks 2%
Bl ANShET,

Ry r—=I@ __init__.py 77 A4NE, v 75— __path__ BUEEZHRED LLZEETIZeddHb, Z
nh PEP 420 DRTOHHIZER Sy & —F QB2 RAETTIET L7z, PEP 420 OFIRIC LD, IR HAETRE
Moty =23, __path__ ZBET 23— F2ZF 28T __init__.py 7 7 A VR T 20T RIBRDEL
Jop A4 VR — MERIE, BRIZERSy =D L BEIICEY) R __path__ 2ty FLE T,

546 EXa—ILD repr
FI7 AN T, TRTOEY 2 — VIIFHAIEER repr 2o TWE T, 7L S BN TREX N -EMIC
HFLTED, TV 2B E>TEIS 2a—NMA TP 27 VD repr & X DIHRINCHIEIT 2 Z e 3 TEE T,

b LEY 2 —DMEEE (__spec__) ZFioTWiUX, 4 ¥ KR— MEWIIZZ 05 repr ZERL KI5 LET, b
LZNDRT 20, FREAREPEELRFIUE, A Y R—- b AT LIEED 2 — AV TAFARER D 5 W 515
PO TT 74V D repr ZHEL £ 3, Z4Ud module.__name__, module._ _file__, module.__loader__
Z (BDZRWERICOWTIET 7 0 MaZ o THWRD D) repr NOANE LTHEBS LEAAE T,

INDMEDLN TV 2 FiERIRAITC S

o BV a2l __spec__ BHEEFi o TWIUL, HERICE EN 2 TEWMD repr ZAEKT 27D icffibh 3,
"name”, "loader”, Yorigin”, "has_location” BN I N E T,

o EVa2—Z __file  JEBULDHBBEIT. EY 22— D repr D—EE LTHDONET,

o BV 2L __file__ ZRWA __loader__ 23H D, ZDfHA None TIEHEWEHAIEX, B —&X—O repr
MEY 2—1D repr D—Hfe LTHELNET,

o ZFSTRHRITNIZ, BICEY 2—LD __name__ % repr DFTHEWE T,

N—¥ ar 3.4 TZEH: loader.module_repr() DOfHHIZ deprecated T3, 4 ¥ R— MEMICLDEY 2 -1
HARDIEY 22—V repr ZAEWT 27-DWFHINS XS5k L,

Python 3.3 ¥ %A HIMED2DHIZ, B —X—®D module_repr() XYV v FWERINTWEL, TV a—L
repr ZAENT 272D LELDWTNLDT T —F 2R TENCZDRA Y v FOMINE T, L2l TDOXY vy
FiZ deprecated T,
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547 Fvvyiadhic/N4 - FOEMEL

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

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

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

--check-hash-based-pycs flag.

N—=T a3 3.7 TEHE: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

55 NAR—=R « T7pA 24—

LT ED . Python IIEWLK DD FT T AL EDRARRZ + T7 4 Y B=Wibo>TVWET, ZDI3HD 1
DF NAR—=Z « T7A >4 — (PathFinder) LI, NZAIZV U DV R MTHE 1 VR— N2 ZHR
LET, ZNZENDNRATY ML, BV 2 - E2HTERMEZHELTOVETD,

NRANR—=RA + 774 Y E—BEZADPDA VR—bHFEEH > TWEHDIITEDY FHA, ZORODIC, LD
NRRAIZY MY EEBREL, ZNTNREDHBED RPN EH > TWBERRATY MY « 7 7 4 ¥ & —%EHET
9,

TIANIDRALY MY « T7 A4V R=E, 77 ANTATLLEDEI 2=V E /DT 57DDTRTOEY
T4 ABREELTVETS, Z4UE Python Y—R2a—7F (.py 7 74 1) . Python X4 ha—7F (.pyc 77
AN) . HESA 750 BIZIR .so 77 AN) REDKNR T 7 ANKA TR L E T, EES 47500
zipimport £ 2 —VIZX o THR—FSINZHER. TIANV DRIV MY - T2 4 0 X=F (FKHEIA
T VPHND) TRTDT7 7 A NEA TD zip 77 A A b0 — FHINET,

NRALY MYVE T 7 ANV AT A EDBFICIBEEINZXEEIH D FHA, URL RF—EXR—RA 7 T Y RZFDMH
WNFHTHETE 2GSRI 52 L A[HET T,

RAR=R + 774 Y R=I2WF 7 v 7R 7B barzBMT 5P TE, ZHUTL > TRER[EER SRV MY
OEEZIIRL, WRAXRAXTEZ2IeNTEET, HlZIE. *v b7 =2 LD URL 28R MY & LTH
R—FLEWEA, web LOET 2 — LB B3 272012 HTTP OBD /NS 2FEEL -7 v 7 2EL e AT
XFT, 2O (MOHLAREA 7Y =227 bTH2B) 7y 27iEk, FTHEHTS 7 balzkydKR—r32 NIV H
) e D748 — % BRLET, 2O b web 25HEY 2 —lOu—X—%2BIET2DIfEONE T,
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LEOSHE: COMCHIOHOMST F7AVE— L WIS EED, AZNZR - T7A 08— 2 NZIV R -
T7AE— LW HBETRRIINTHEDATVE T, s 2 ED 7 7 4 VX =FIEFMTED, M
arartzdR—1r L, £ YR— MUEETRU XS ITHEREL T2, BIDICEZ o Tw3D 20O TEL DI
HETT, KT, XZ R - 774 X =134 ¥ R— MLUEHOBKR, sys.meta_path OFEEHNHI & ZIZEHE
LE3,

ZHEIEINIRINC, RV MY I 7 A VR —EDIERTRAR=R « 774 YR —DFEEFHMTH Y, EE
sys.meta_path 2 HSANR—=2R « 7 7 4 Y X =AW RHNIGE NAZY MY - 774 Y X —DFEEIIMD
EITXRBRVTL & D,

55.1 XAIV KD « T 48—

INAN=Z « T4 A= 12F,. XFH INZAT Y ) THEEI N Python £ 2 — L% Python /S v
F—YBEOTF. a—RFI3BEELDHDF T, FLALYDRZAI Y MY IE T 7 A LT AT A EDOGFRIEEL TV
FIH, FIHIBEINZHEEHD THA,

ABRNRR + T7 AR =2 LT, WAR—=Z + T7AVE— IZIFHNCHEFH L7z £ind_spec() 71 b a L pm5EE
ENTVETH, THEMAT AYR=—ENZA PLET2a—VEHD, B—FIT23HEEIAXAL XT 57
DIFZ 27 v 7 ERELTVET,

INANR—ZR « T4 >4 — ¥ sys.path . sys.path_hooks . sys.path_importer_cache £ \5 3 DDEH
ZEWET, THIvr—=IF T2 D __path__ BEDBFENET, IOHICKkoT, A Y R—-MLHEZE
AARARZARXT BIEP R ENE T,

sys.path IZl&, BV a— ARy =Y 2RITGEAFINDO—HE20H D £9, ZHud PYTHONPATH BRIFAL &
ZOMikE & 4 A b= L HERREKIFT BT 7 4L METHIHE SN E §, sys.path NDEZRIZ, 77
ANSRATLEDT AL Z M UR zip 77 A ANRZDOMEY 2 =V EHEITRE "HFF” 2D S5550D (site £
Va—VEBR) BET LD TEET, LFHNBXUANAL MDAE sys.path ICANZRETT; o7 —&
BIIEH SN E T, N MIOBEROLYa—FT 4 Y 20F, & NAIVRY - TrpaA 04— ko THRBIX
£9,

NAR=Z « T7AVE—=1Z RZNZ « T7A 2 HE— DT, 4 K- MEMIE ATTHH L A= -
774X =0 find_spec() XV v FEMUHT I T A YR—bNZ OBMKRELIHD EF, path 515003
find_spec() WKEINZL Xk, FRFEETEZALFHDOY A b - HEINZIZZD Ry ¥ = OHFTA &~
A—=PLTWE Ry —ID __path__ BHICKD 3, path 518D None 7o 7285E. Thidk EMNDA >~
R—=—PTH5Z%ERLTWT, sys.path 2MHHLINE T,

NRAR=Z + 774 Y R—IIMBARRAD TR TOBERIIOWTKENEE L, Zzhzho 220 L CHEdkx /v
ALYk« 77424 — (PathEntryFinder) Z¥ L %£3, ZAUIRR O 208 (FIZI1E. ZOWRDH
D stat() MEHLOF —N=~» F) IZRDIFGEDT, NAR=R + 774 VX —FNARBEEPH ALY MY -
T77 4 VX =ADHIEMTFZF vy P2 LTHR-oTEEZES, 2DOF v v ¥ 2ld sys.path_importer_cache
WHoTWET (AR LT, 2O0F v v ¥ 2 3ERIE AV R—42— KEHREATBe3, 774 & —
AT PERFELET) . 2OLIIKLT, HEO»»2FED NZAIY R OBFIODD NATY
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)« DA — OMBE—ERIBRRTIUIRRDE T, RAR—R - 774 Y X RRALY } ) DR
EFHETDE 201, 22— a— FTIXHMIZ sys.path_importer_cache 705 F v+ v ¥ 2 R H D FRWLTHW
FEAY,

path entry 23F ¥ v & 2 OIS - 72555, path based finder 1% sys.path_hooks ®H DL L ATREA 7
Pz EETUYET, ZOVRMNDENEND path entry 7w 7 &, MFET 3 path entry 2WVWS5[# 1 D
ZELTHRCHINE T, 2O LATEELY 7Y = 7 M path entry 20X % path entry finder %3R3 D,
ImportError XM U ¥ 3, ImportError (X, 7 v 7 path entry D7=®HD path entry finder ZEER N Z
Y e 5 7251 path based finder 2MHENWE T, ZDOHFIMILIR XN T, import path %3 T\ < ML
LNFET, 7y Z7IE5 I8 LTLFINEZEAL ML T2 7 bERFLE ST, N MlA 7= oy
A—F 4 YT v 7RI TOT (FlRE. 774NV AT LDy a—F 4 7D UTF-8 R Zzhbtizy
T3) . 7y 7058732 — FTER»>5EE InmportError ZEHITNETT,

sys.path_hooks ZMZ BN NZATZV R « T A VA — 2RI T GE. NAR=Z - 774
V& —® find_spec() XY v R, sys.path_importer_cache IZ (ZD ALY FVIINFTE7 74 V& —
PEAE LBV L EZRT/DHIC) None ZIRTFEL. XFNR « T7A VA — FED 2 —ABROPLRP -T2 L
EIRZ % 7291Z None ZiRL 3,

sys.path_hooks kD NZAT Y FUT vy MEHLAGEA 7Y =27 FPORDYEOWTALD NAITV R -
T7A8— THole Bid, BRTHTL 2EY 2 — A ZERT DD T 0 b arsfibh, ZOMNEY 2 —L
ZH—FF3DibE T,

(ZEDLFHINC > TRENB) HEDT 4 L7 b VX, sys.path DO Y bV 2 IZZ AR 2 5ETUIEX
NEd, 3. BEDOT4 L7 PUDBFEELRW I LB L7258, sys.path_importer_cache IZI3fil &8
mEnFEA. K2, BEDOT 4 L7 P VIHT 2 EEIEL DES 2 —1Dy 77y FTHEFICHRR I E
3, 3FHEIZ. sys.path_importer_cache IZffiH 41, importlib.machinery.PathFinder.find_spec() 2%K
FTRRUF, EEOT 4 L7 MY TH o TEDLFHTEDH D FH A

552 NAIV Y - Twpa4—--OFOL

EYV a2 eHbENRy T —I DA VR= P E2HR=- b T 52D, BLUEARIZER Sy F—IDR—-> a3
Ve LTRMET 22512, RAZV MY - 774 X=X find_spec() XY v FEFEELRITFIUD T EEA,

find_spec() X 2 DDFIBEMD ET, A VHR—-—PLESELTWVWEEY 2 - LDELEHi%HE, (X TP a v
D) MREY 2 —NTT, find_spec() FEY 2 —MTHIET 25722 (populated) S tEbkZIE L %
T, ZOfBRE (1 2DBIHNZERNT) HIZ "loader” £y MR o TVWET,

Y 2 — MR BRTZER R—23 Y 2RLTVWE 224 Y R— MEHICRT®DIc, "RV MY - 774
VR —IFEY 2 — D "submodule search locations” ZHARIZEMA— a2 S Y A MHKELET,

*3 LAy —7a— FTld, sys.path_importer_cache IC imp.NullImporter D4 Y AX Y AMBWVWB I HAH D £F, Zhofbhic
None #f#i5 k5ica— R®ZHEFT 2 Z b hfiEExn 3, L3l vz ¥ portingpythoncode S8 1 TL 22X\
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N—=Y a3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() ZEX#1X F L7z, MEHEIX
deprecated TF 2, find_spec() WERS L TVWRIFIUIMDONE T,

HWRZRZ Y MY - 774 X —=DHIZIE, find_spec() DO DIZTNS 2 DD deperecated XY v FD S
HEOVWTNLERELTVEIDDOLDZ20b LNEREA, ZThEDA Yy RIZBRFTAEMD-DICEZERIH
TVWET, LaL, ATV Y« 774 Y& —IC find_spec() BFEHEXATHIUL, HOX Y v FIFEHRI R
\i‘j—o

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

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

D A4 VR — ORI T 2BAEEEDTDIZ, BLDNRRAZY MY - T7 4 VE=1F XRRR - T 7
A B =Y RE— T 2DLREUCEHNZ find_module() XY v R ¥R —FLTVWET, LrL, SRV
FY + 774X —® find_module() XY v Fi&, IRL T path 5| TIEIMEIHEINELREA (ZDX Y v Fid,
RRA T 7 DRFIDOMECH LA & EY R ) 2R E Gl 3 2 8ELIRF I T F),

NRRALY MY+ 774X =0 find_module() XY v KX deprecated TI, RER D, ZDHETII X
IV T 7 AV R=DRBFER Ay =D L TR= a VERET 2228 TERVLLTT, DL
find_loader() ¥ find_module() DM AN NRALY MY + 774 VX —IXHFELTD, 4 VR— M AT LI1E
HIZ find_module() £ D d find_loader() ZHEHLLTHIHELET,

5.6 FEDIVR— b RATLEEETHTRZD

A VR= P RTLRREBEEMNZ 27-D0RHEEED D 2 AL, sys.meta_path DT 7 + L FDONEZ
HIER L. REBE D ZARLDRRNRAT v 7 THEEHRZ 2 HDTY,

% L. import XOBHELZFEEEL, 4 Y R=- b RT LT 7 ERXTHMD API ICITHELZE AR TH &
AU, MHAAAD __import__ () BABEEEXIRZ 273 THA T, ZOFKIE. 2 1 DOFI 2 — AR
\}C import XOEEZZEE T 2DICHHVWLNET,

(BHEDA Y R— P AT ARKZEILET2DTIEIRL) TTRAXRRIZWE 7Y IDROHBEET 2—LDA »
A= b ZERANCEE < 7212, find_spec() 75 None %iR$1H D iz, B ModuleNotFoundError %i%&H
3372 TT O TS, None ZIRFTDIFRAZANRADEBRZHITEIRNETHE I ZEKRLETH, fIstzELT 2
ETQIERZITHEYID £75,
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5.7 Package Relative Imports

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

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

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

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 main (X9 B4R EE

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

__main__ DO X5 IbEI NS 2 HKF LT, __main__.

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

Python 28 -m 4 7> a Y 2 NI THEITINEEITIE. __spec__ IMETRET 2 — L EREF Ry r—IDE
Va—MARICREINE T, £, TALZ MU zip 77 AL, F2EMO sys.path =¥ bV EETT S
WEDO—FRY LT __main__ EV2—Ahu— RINBZHEICD __spec__ DK (populate) T E T,

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

o NEETB T b

I I

o stdin » HEBIXNIGE

o V=AT77ANRANAL A=K7 A hbEHZREHINSE

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

__main__ 2’4 Y R—PAREREY 2 — L —H L., __main__.__spec__ DFNWIL L THRESIN TV LT
b, ZRTHRB, D2 O2DEYa— V@M AHZEINDE ZERXERLTLES W, ZAE, if __name__
== "_main__": FryZIZXoTHRIEENZ T ry 7k, __main__ #ARIZERIZ 4K (populate) 35 72DITE
Va—AEHINZRHCETETIN, BEOA VR— PRICIIFET IR, 20 HRIGER L TWET,

5.9 RO #EHD P DRIE

XXX RAdH2 L eTHRV,

XXX * (import_machinery.rst) EY 2 —L & 8y & — Y DJEMEO AIHUE ZH W7 iz 3%1T 2 DT TL &
I DL LELT—XETUEDOVWTDEREY 7 7 LY RADOR=IJIZHLMERTI2NERIER LD, BE
HZ2E572DDITIREHDDLINLEE A,

XXX 74 7F V<=2 7LD runpy % pkgutil DfFFOEEHITNTIZ, ” THEHHHM (See Also)” &, Z
DFLWVA Y ER= b RXT LDHADY ¥ 7 ZELNE,

XXX __main__ L XN B84 B AIEICOVWT LD ZL OFHEZBINT 37

XXX __main__ ORRM/HEr LRICOWTE D EL OWBEBNT S (0% h PEP 305 »52t—F3)
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5.10 2E&H

Python OFHDED» ST 5L, 4 Y R— MEBEIEHR I LWREZZRT I L, —##MllrVnE I8 FFaxy
FREPNE EDOEDL o TRWETH, &AMD v r—2Dttik BELEHRL I e TEE T,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#{kr 7k 29555 PEP 420 T3,

PEP 420 3 Python 3.3 1T &EIZM/Nv7—2 ZEALTWET, PEP 420 3%/ find_module() IZfib
25D LT find_loader() m b 2L ZHAL TV T,

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

PEP 328 &t 4 > R— b, BHREBHENA VK=, BXK, 4% __name__ TEZEL. &I PEP 366 »°
__package__ TEDMAKZEALE L7

PEP 338 l3EYa— %2R YT LTHEITTZLZOHEZEDTVET,

PEP 451 13, Y 2a—WHAMA T 227 VIBIFBES 2—BDOA4 v E— MRED S SR A LZEIML TW
T3, T, X —OFEHPLBEEDIFEALEA VR—- MEBICBERDD ZHTVET, TNHDEHICK
D, A YR=PFIRT LDV OD API 2 deprecate I, 727 74 VX —2B—K—=IZ3EFHLWVAY v K
PBIMENE L,

1D
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SIX

X (EXPRESSION)

ZDETIE. Python OB IT 514 DEZEDOEKRICOWTHHR L 5,

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

name = othername

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

6.1 HfiZ# (arithmetic conversion)
PN o BfiEE F ORlR T TRES [Bu3@ o icZfizh 3 L EPNLTVS & &, HAABRITHT 57
BYOFEEILTO@ED ICEEL £9:

o FTOFIBMPERBIETHII, M7 3ERBENC IR E T,

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

o ZNLUAMEEIR. W OFIBIEEHTRINILRS T, ZROMBEIDH D XA,

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

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

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

| generator_expression | yield_atom

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

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

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

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

6.2.2 UF3ZJL

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

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

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

90 % 6 & I (expression)
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EIZYEETIEIDHD ERA, AUEZFEOEBDOV 77V HIiL5BE. (FA6DV TIABTarJ LD
UKD DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEHDA
T2 MDD F T,

6.2.3 FIFMAR (parenthesized form)

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

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

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

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

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

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

NERFLOIBEDOH CERIIRDMEY T

comprehension = asstignment_expression comp_for

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

comp_if = "if" expression_nocond [comp_iter]

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

6.2. 7 kL. RFHER (atom) 91
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DENDOT B v ZI1ZFET 2 Z L ICNARTOEHEICH 2 RN 2T LR, BRI TESIN2a V5750
BHEBICRDE T,

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

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

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

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

N—=a v 3.6 TEM: EAMAERGEPEASNE L,

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

6.2.5 UX KRR

VR PRI, ARERIITHDONKDORINT T, RINZZEDORINTHoTHILENEEA:

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

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

92 % 6 & I (expression)
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6.2.6 £5&XT

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

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

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

HEHZ{F THRTEERA. 2OV TINVIIZBOFELRRL 7,

6.2.7 EHEXRT

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

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

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

FEERRNE, ikt EAX 7227 b 2RLE T,

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

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

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

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

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

6.2.8 xxL—4xH

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

generator_expression = "(" expression comp_for ")"

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

VxAp L —XAOPTHEOLN TV I ZERIE, (BEDOY 2 HA VL —XEFLEIR) 2DV =2 H VL —RA T =7 b
WX LT __nezt__ () XYy FPMENS & EXTiMiABEINET, 2L, HOECDHS for HiDA T F
ITARBEBICFHESNE T, 202D ZITELLLI & BIDENIFOLNLRHATIIRS, Y=2Hr1b—&
AMWERSNERRTHEREONE T, RICK< for i, ROEWCDH D for HIDT 4 VE—FMHFEA 77T
REZBEHMATVER I - TRIHETEZEA, LWVIDIF. ZNLERBEDA 77 7 Ah 5B 505 EHIC
KELTWE0d LARWELTT, FIZIERDMED TF: (x+xy for x in range(10) for y in range(x,
x+10)) o

B oME—D5 e LTETHEIE, ARl2EBTE X, fELAE UL (cwll) BizZRL T2 E W,

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

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

N—=ar 3.6 TEM: FEFAPY 2L —2ANEAINE L,

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

N—=Yar 38 TAHE: yield BXU yield from IFMENRZANTDORa—FTIIHILL D F LT
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6.2.9 Yield R
yield_atom n= "(" yield_exzpression ")"
yield_expression 1= "yield" [ezpression_list | "from" ezpression]

yield iE xR L—4& B term: IEFHAS TR L —&F <asynchronous generator> %EFT 5 & ZiZffibh
¥3, EoT, BMBEROARTOAMR ET, BAMOAKRAKT yield X 2HHT 2 ZOBKIEY = 11— &I
%Y. async def FABOARKTHEAT 220 al—F YEBIIIERMAS = 2L =X D 3, HIZIERD X
WD ET:

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

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

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

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

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

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

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

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

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

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

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

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

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

PEP 0342 - #iEREN=P xR L—RZRAWVWEIL—F> U IARal—F e LTHHATES LS, V=
I L— RO API IR T 242%

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

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

JIRL—R-ATL—EAYYEF

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

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

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

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

generator.send (value)

L —XEBOWNEANEE 7 ED, EITEEBLET, 518D value 13ZF DFFRD yield OFER
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WD ET, send) XYy FIIRIIY = 2L —RDERLIEEZIRL, ¥z 2L —XBRDEZEKT 5
T T T 5L Stoplteration ZiEM L E T, send() DIFUHEINTI 2 AL —X DR T 2 L &

. EEZITES yield RBFFELRWD T, None 518y L THEOHE X R ITUERD 8 A,

genera‘cor.1.:hrow(1fype[7 value[7 tmceback] ])

Tz xL— R LIE T type HOBINEREIET, 20Y = 2L —XEBPERT 2 ROMEE IR
LET. Vxprb—XMEZERT 20K T T 5L Stoplteration BHEALEFT, Y=L —&
B S 2R Liawn, & LARES AN ZRESE 2725, ZOFISNIFOH LitEiltEh

3

generator.close()

VL —XEBD—FHEIE L2 A T GeneratorExit ZREXIVTET, ZL T, Y=L —XBEED
R T 50, Bliczm—X3hTwan, (BISHHEE 720 o772 912) GeneratorExit A3k
NG E. close WEUHLUITTARD £9, P2 x L —XWMEZERT 255 RuntimeError DFAE L F

Fo close() BY =2 L —XDFISRPIERZK TICEI DB T LTW25HEIXMTH LEEA.

fERA

UFROHBERY Y BT 22— RV 2 32 L — ZEBOIRZ BB EBRICHENALET:

>>> def echo(value=None):
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print("Don't forget to clean up when 'close()' is called.")

>>> generator = echo(1)

>>> print(next(generator))

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

>>> print(next (generator))

None

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

2

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

>>> generator.close()

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

yield from O FIIZ. "What’s New in Python.” @ pep-380 2B L TL &\,
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JEEHAS = % L — 2B (asynchronous generator function)

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

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

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

JEFAY = 2 L — REETIE, try BEEN DR DEGATT yield RPFEHTEE T, 272 L, ERAHY 2 2L —%&
D, (BRI IHPERIGET EH, ARN—Yalrya ick?) KTV E D ANCEBI AR VEE, try 1
BHNOD yield RiFEK 2D, EITHFEBRE o7z finally iNFITINET, 207 —X T, FRAY = 21—
ZIMEEI L TWBANRY ML—TRRAT P2 —FDEKIE, ERPAS =KL —KD aclose() XYV v FEIEUH
L. BYDar—F oA 7027 v 2EFL, ZRUCE > TETHEB R o7 finally HIBEITTEZ X 512L
S

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.

yield from <expr> RiZ, JEFEMY = 2L —XBIRTHONZ EAEL T -1 D £7,

R TR L —R A TL—RXY Y

CO/PEITIER ¥ 2 L — REBOETHENCHEON LIRS 2 2L — XA T L =KD XY v FIZTOWTHH
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

98 % 6 & I (expression)
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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.

ZDXYy RIZ@EHE, for V—=71C &> THEICMUIH I E T,

coroutine agen.asend(value)

Returns an awaitable which when run resumes the execution of the asynchronous generator. As with
the send() method for a generator, this "sends” a value into the asynchronous generator function,
and the value argument becomes the result of the current yield expression. The awaitable returned
by the asend () method will return the next value yielded by the generator as the value of the raised
StopIteration, or raises StopAsyncIteration if the asynchronous generator exits without yielding
another value. When asend() is called to start the asynchronous generator, it must be called with

None as the argument, because there is no yield expression that could receive the value.

coroutine agen.athrow(value)

coroutine agen.athrow(type[, value[, tmceback] ])

Returns an awaitable that raises an exception of type type at the point where the asynchronous
generator was paused, and returns the next value yielded by the generator function as the value of the
raised StopIteration exception. If the asynchronous generator exits without yielding another value,
a StopAsyncIteration exception is raised by the awaitable. If the generator function does not catch
the passed-in exception, or raises a different exception, then when the awaitable is run that exception

propagates to the caller of the awaitable.

coroutine agen.aclose()

Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator
function at the point where it was paused. If the asynchronous generator function then exits gracefully,
is already closed, or raises GeneratorExit (by not catching the exception), then the returned awaitable
will raise a StopIteration exception. Any further awaitables returned by subsequent calls to the
asynchronous generator will raise a StopAsyncIteration exception. If the asynchronous generator
yields a value, a RuntimeError is raised by the awaitable. If the asynchronous generator raises any
other exception, it is propagated to the caller of the awaitable. If the asynchronous generator has
already exited due to an exception or normal exit, then further calls to aclose() will return an

awaitable that does nothing.

6.2.
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6.3 751<V

T4V ERCBVTRDMEEOHNEEEZRL I T, SHEFZUTD L SITARD X7

primary = atom | attributeref | subscription | slicing | call

6.3.1 EMEESR

EBHEZIRE. 774V DRAICE Y A F AR ZEADDTT:

attributeref = primary tdentifier

774 =) OFHiid, BUHEZREIR-FF3MOA T =7 P TRINEZRS T, ZARRIELAY DA TV =
ZEPETREDET, 2L TIDATY =7 M, AHIBEE L#A T4 TH 5 &5 REEZAER L 2T
B ERA, TOERIE __getattr__ () AV Y FEA—N—F A FFEILETHIRXTAATEET, ZORE
PEE ST AUT, BISt AttributeError 2SR ENE T, £ TRIFNUI, ElEhs A7y =2 oy
. BEZAER LA 7Y 22 MCEXDIRED 9, FAUBNHSREZERERMIS 2 &, BWVICRZ 5B 7
T RN IEHDHD ET,

6.3.2 RFIR5C (subscription)

BFRILUT, =T YA (XFF. RTVEREFVRAL) ovv 7 (#E) A7V =27 v, BRERE—OFERL
e

subscription == primary "[" exzpression_list "1"

T A=) OFHMIX. BRFERELETR-—bT247Y =22 b (FIZIEY R MRHE) TRINUERD EEA, 21—
PEFEDA T =7 M __getitem _ () XYV v REERT DI CTIHRERLE I R—PTEET,

HARABA TP 27 TR, BRFERLZY K-+ T26A4A7Y =227 M 2 ED D 5

T4 UMy FTTHIE, RY R FOEFHMEERIE Yy TAOWTNLDF —fHICHYEIT 2+ 7Y 27 biZ
BHRFIIIRD FE A, BRFRLIEE. Z20F—1HIGT 5~y THNOMHE (value) ZEIRL 5, (VX MDHE
EOPEMTH2H5EERE. RV A MIEZTATRINUIERD FEA, )

TIA= VBT —r Y ATHIUT, Y R b OFHERTRIFIBEE IR T4 X (UTOHTHLEET) TRIUR
ZhE¥A.

100 % 6 & I (expression)
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AW BRESUIS =7 Y RADADA ¥ Ty 7 R0 h R 250l 52 8 A, L L. IRTOMAALD S —5
VAN ZB __getitem _ () XV v Nid, HDA VYT I R%, A VT v 7RI —r YADRIZMATH
MLUET (DFD. x[-1] 13 x ORBROERZERL L), MROMIS -7 P RAOEZEK I D /NS LIFE DR
MTRINERD A BRFERLZ. (0208AR) ATy 7 AR OBEREREERLET., HOA VT v 7
DY R—MI, TV +D __getitem () XYV v RIKENZDT, TODAY v REF—N=54 FFT2H
77 7 AF RN Z DY KR— b RBINT 208N DD £73,

XFHNBIDBELIIFE (character) T, XFIIERNORTITR L 1 XFEEFI D525 FHNITT,
6.3.3 X511 AKEE (slicing)
ATARARRBIEIY =T Y AF TP 27 b (XFHN RTNVELIFVADN) BT 2528 AOERZEIRLE T,

274 AKGIER e LTHWRD, RAR del XOMRE L THWEDTEE T, A7 AKRGLOHEUIMLTD
EHZihET:

slicing m= primary "[" slice_list "1"

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

slice_item n= expression | proper_slice

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

upper_bound = erpression

stride n= exrpression

FROEAMBEGECEDNEN R ZAHDET: RVRAMIARZZ2BDIE, AFARVAMIBRZ S
B, IRFRFLIIATA AR LTHMRINS 2 0WI 2L TT, (RIARAVRAMDHYIRRTA REEER
WIHE). AL EOMXOBEMIIEE T, A7 4 AKX LTOMRE D dIRFRILL LTOMMRIELEIN 2
IO EHETBZL T, DVEVEEZID RN TVE T,

A7 A4 AKEUTH T 2 ERMITIE. UMTD X512 h %3, 774~V OEFHEiRERIE. UM R2 X512l T
AFTARAVAMDPOERENF—ICXoT (AEDRFRILLFEL __getitem _ () XAV v F&EffoT) 47
I2AEETERITNERD FRA, ATFARAVAMI—2OBEDHVHREENTVBEE, F—I38RAT4 R
BRPEEWL 1200673527 D £3; ZALBOSE, B—DR 5 A RERBKRELHELIL-d 0N
F—IZhDET, HORTHZ AT 4 RERIZ, 2ORIEHMEINE T, BURAITARIE AFTARF TV =
7+ (REBDIEE SR) ITEHX N, ZD start, stop BX U step BIEIZ. Zh2IBEE L TIHEA L5
. BXUOL O (stride) 127D 5, RARVIINE None TEERZ SN ET,

6.3. 731<V 101
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6.3.4 IEUH L (call)

MENH LI, FECH LATREA 772 = 27 b (B2 function) % arquments DRI & ITEIH L ET, RIN
BORINTH->THhT0FHA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

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

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

REOMEGIBPF -7 — F5BORIIH V< Z2DTF THPETVELEA, MXOERMTNTHELZ KIZT I i
HHFEEA,

T A=) OFHIEIMECH UAIEEA 7Y = 7 b TRIFNUER D £ A, (2 —VEZBEE. HAAABEEK., HAA
AFTILT MDAV Y R, VFGRFTI2T M, VFRA VARV ADAY v ¥, B __call__ () XYy
FZ2HRORETOA 7Y =27 AU LAJRETT ), 5IEEER T, MO L2EA 2 NCHHliS £ T, K5I
(formal parameter) VA b DRSOV TIE BHER 2SR LTI W,

F—U— FEBDFET 256, UFD X 51U TRINCHLES IR (positional argument) ICZEMEINE T, %
T EDO Ao TRV RE Yy FBRGIBUTH L TERE N E T, N HOMES B2 D 255G, MESIBIZHD
N 2By MCEEINET, K2, FF—7— F5lEuco0nT, @il FEE->THIET 220y FE2RELET
(A F DR DIRGIBAB LR LS, BAIOAT Y F2ES, tWoZBETT), RAay M FTTITIRTH
¥ o T\ 6 TypeError BN EHINE T, ZhLSOHE, 5I8EEZ Ar Yy MiclldThEE T, (KH
None TH->Td, ZOXNTARyY M EMHDET), 2TO5 BN N5, FEEDLATORVZAR Y b
xRS 2BBERKNOT 7 4L METHD £ 3, (77 40 MEZ, BEDIERIN L 2IC—E
JEIRSNET; o T, VAIRHED XS RLHARERA 7S =7 BT 7 0 MEE LTEDLNRS & MG
TRy MCHREEELRVRD, 204727 PRETONMCHL2GHAEINET; 20 X5 RN
WEERTS2RETT, ) 7740 MEMPEES AL TVARYL, HOED SR THWRVWRE Y FHRo TV AHE
TypeError FIADELENE T, Z5TRVWEHE., HOMD N ay 252V X MFEHLO5IEE
LCfEbhxd,

CPython implementation detail: 22 TlX, ZRTZFFRWAES B 2T S HAAABEE Rt a1 3
DHLNFHA, FOVOEIEBFF 2 XY MEDT=DIZ " AT HNT W2k LT, EBIIZRATITIOH

102 % 6 & I (expression)
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TVRVWDTHF—T — FTIREMENER A, CPython TiE, C SFETEMEXN-BRD. LHizH-LVAE
518 % 8= A F 5 7-9IT PyArg_ParseTuple() AL 3,

T2y OB ED 2 DMET A D 555, WX *identifier &l o THEE S NG ARV E
D. TypeError BN EHXNET; K515 *identifier H3H BIFE. T DIRGIBUIRD RAIES BDA o T= &
T (b LR ROBMET D RWIEEITIIEDO R TN) ZZITFWD £5,

F—U— P3O WThrREIEAITHE LR WSS, M xxidentifier %2l o THE S N5 1 ED 720
FR Y. TypeError HIAF23EH X F 3 IR518M *+identifier D BHE. ZORFIFIIRDF—U — F5IH
BAo/ (F—V—FrX—t L. 518EZF IS T 2 L) #FELZZUTWD £T, KRIABRF—V—F5|
O WIHEIIE, 22D (Fiiclz) BB 2D £3,

BESF: N LT *expression & W H XD BIN 255513, expression DFHllifERIE 1737 IL TRIIAIR
DERA, TDAT I 7NVDERIZ, BNMOMEBSIETH20D L5 Wb ET, £(x1, x2, *y, x3, x4) ¥
WS IR LIZ BTy y OIS RN — 7 > 2 yl, .., yM 757381, = OIFH LIE M4 o fiEs|
B ozl 22, yl, ..., yM, 28, 24 TOMPFHLEFETCIZRD F3,

Z OfifiEw & L Tld, *expression XD ¥ — 7 — F5[HD 83 TR DD FI, F—U— Nyl (LfE
B D xxexpression 58 - FZ2ZM) k0 G WKH 20 LTUHIhET, oT. TD XD REMEITK
DET:

>>> 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[#r xexpression MXZEUMUIH L T—RHIMES 2B E D HRVDT, EBFICLED XS LR
EBETCRZ2iEHb A,

BRI LT **expression MO NZ5GE. expression DFHififERIE Yy EV Y TRIFIRD &
‘Ao TONETBMDF—T— R LTHbIhET, F—V—F» (ARNRF—T7—-F5[E LT, %
Wit 7 > o8y 7 oHz) BRICIFEES 256, TypeError FIAAEH XN E T,

xidentifier % #*identifier M & {fio 2{R5I1EIX. MBI AT Y FRF—V—F5|HHAICTZ T
XFEHA,

N—=Tay 3.5 TEE: BETECHLBEEOED x 728y 7k« 72y 7 RZIFWD ., (MELI8IE4 75
TNT 2Ry 7 (%) DERDICET. F—U— F5lBUIHET %y 7 (xx) DRAICEITZ2 L5 E L &
HNZ PEP 448 TRESIN X L,

63. 731<V 103
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PP L2175 &, BIA 2R LR WRD . I 520EZKEL $9, None ZIRSHESH D £3, ROED
DX EHNENLE. O LATREA 7Y = 7 FDIFREIC X o TR D %7,

HILRE Tl

IA—-HEREH: BBOa— 7oy 21258 X pESA ETEhET, a-F7ry 7id, $3R51EE
FoIEUCHEE (bind) LET; ZOEEICOVWTIE BHESR CTildL TWES, a—F 71y 7T return
XHFETEIN BB, BBITFOH L DR D E (return value) 2RE SN E T,

$HAIAHBIRET-IIAV YR BREIA VXA TV RICKFLE T, HARAABEKSL XY v FNOFEMIIZ
built-in-funcs 2SR L TL X W,

DSRAATSTO, ZOZ5ZADHLWA VAR AIPRINET,

DSAAVARAYVARXY Y R: WET 21—V EBEOBBPIMOIHINE T, 2O X, FFUHLKEDFEY =
FED—D2RWEIEY X FTRECHEINET: 4/ Y AX U ZAHE Y X bOJeEIENENE T,

DSRAVRARAVRA: VAT __call__ () XYy FREFREINTOWRITIIUIED ERA; _ _call__ () XYy
ROEOCHEINZLGEERUMEREEZ D5 LET,

6.4 Await T

awaitable X 7Y = 7 N TD coroutine F4T7% —FHFIEL £F . coroutine function NTODAFEHTE X3,

awvait_expr = "await" primary

N—a v 3.5 TE.

6.5 NEFEEHE (power operator)

NERMEEZ, EHNCDH 2 BIAFER 7 X D MOESEEIRM E 2D 9, —75, AHICH 2 BIRERE 7 X D 13595
WIS BRI > TV E T, XU PO X517 D £

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

o T, NERHEA T & HIHEE 12 5 72 2 HESAAFENCTHLN TV RWEE, HEFIXGD S A L fHi &
NET (ZOLERHEETOFMENIETZRHE L A, DED -14+2 13 -1 1R D FTF),

NERFEHRFOEIKIL. D05 THFOHE N2 HAAABK pow() EFRUT, E5lELT BRI TEAF
T, BUES I @RI A A, HRIZZORTT,

104 % 6 & I (expression)
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BROWHEET T, BB ETRWED, BREIWEE TR AR £, F5I8PE05E, &2 T
DB FOTIFB NEEENC A X ., FE/NUERIMR I N E T, FIZIE 10%x2 1% 100 ZIR L T 23, 10%x%-2 |
0.01 ZIRL ¥7,

0.0 ZHDHMTNERT % & ZeroDivisionError ZEH L X9, ADKE/NITNER L A RITERL
(complex number) 272D %3, (MATD N— 3 Tl ValueError ZEH L TWE L72)

6.6 HIERATRE L E v FEARE (unary arithmetic and bitwise opera-

tion)

ETOHEAMEE 'y MRAEEE, FCELRMLZR > ThES:

u_expr == power | "-" u_expr | "+" u_ezpr | "~" u_expr

HIHHE T - (v A4 FR) &, 51 R 2 RUEDTFS % K5 (negation) LEJo
HIHEET + (7 R) &, BUEIBEEEL $EA,

HIEHEA T ~ (Kin) &, BEGIEE Ly PHEAKER (bitwise invert) L7zd D% 52 FF, x OV v b H KR
F -(x+1) L LTERSATOVERT, JOHETFRBERCOABEHINET,

EiEo=21w3ind. 5P ELVWETRWESEIZIX TypeError fIStPEH T E T,

6.7 —IEHEMEH (binary arithmetic operation)

TIARANESE, EENREREM 2R L ThE T, HETOWTANIE FEQIERICHEH SN2 DT
FEEL TSIV, REFE (power) HAFZIRE, HEFIIEI =201, T405EEN (multiplicatie) {8
BT L INER (additie) HEFL2H D HA:

m_expr = u_expr | m_expr "x" u_expr | m_expr "Q" m_expr |
n n n n
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) AT, SIBEALOEES 2 $3, 518X, WAL dBMETH 20, FAPER M
TR =7 Y ADDEE LN TRIFIUIR D TR A, FIEDEE. BETHEORICERIN-BEEINE T,
BEDGE., =7 Y ADEDIRUBEMTONE T, OB LEETAICT ., ZOY—F A %252 %7,

0 (at) BETIXITAIOREEICN LA XN E T, Python OMAAZIIE 2 OBETFEIEL TV EE A,

6.6. HIEHTEHE YL E Y FEAIEE (unary arithmetic and bitwise operation) 105
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N—a v 3.5 Tl

/ (BRE: division) BX L // (WD #ETERE: floor division) &, 5IBELOEE 5 2 5, $HE5 15T ETHED
BN I N E §, BRORBERIRITIZE/ NI D £ 35, BEOY) D B TREMRIIERICZ Y £73,; 208
A FEFRIFBCEN AR BRBC floor’ BB ZEAH L7z DIci ) £9, ¥R X 2RE %175 & ZeroDivisionError
B2 X L E 9,

% (BlR: modulo) JHEIZ. éléﬁz%: CHITRAE L ZORRICRD £F, BES BT THIEBEORNICE
?ﬁ‘éhi KRS E%I@Z@?ﬁ‘{’ 2 DEGEIZIE ZeroDivisionError HIADBEH X E T, 5IBMEIXFH/NESTD X

o BlZ1F 3.14%0.7 1% 0.34 17 D ¥9 (3.14 1% 4%0.7 + 0.34 ZH» B TT), FREEFIIHIHE 518 L
Iﬁbﬁ% ((723Fn) ORI D 75, BREEOMEBEOMAMEIR, FIZHE 5 BOMMEL D /XD
9, !

1D 5 CRREHE L BREER, HEL: x == x//y)*y + Khy) OBMRICH D £5, UIDIETHRESHRIT X
Fou HAAIABBIE divmod (): divmod(x, y) == (x//y, x%y) & HEGRLTVEF, *

% B BUECHT 2 RRER 21T 5 OWMA T, XFH (string) A7 =2 MiZA—n"—m—Fh, [H
ROXFHDERNL (VbW 3 HH) Z1TVET, XFEIOHFRLOMIE Python 2475V 7 7L 22X
old-string-formatting fizZMRL T2 S\,

IO B CHREFHE T, FIREET. BXU divmod() BIBUE., WEBIIH L TEXERINLTVWERA, BIIZE
572513, b DT abs() 2o TEEVNIGRICEI L T & W,

+ (NE) EELX, 5IEELoMEE X 3, 5IEIINT & b EBERD, WL bFRUBED S —F v A TRIFIUER
DEH A, HIEDOHE, BiEEHEORICZE s, IMHEINE T, BREDEHE. > — 7 Y RIFHEE (concatenate)
EhEd,

- (&) AL, S THEZITo 2 EZEL 3. BES B3 FH@EoRlicEfxh £ 7,

6.8 > 7 LEE (shifting operation)

7 MERIE, BATEE XD HIRNERIEMN 2o TV T

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

*1 abs(x%y) < abs(y) EEEFEMNCIIEL R D T2, FEV/MUICN T 2B OL AL, i) (roundoff) 7z B
BRZRLBWEERH D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHEREARICKR > TWE 77y b 74— L% JET S &,
-1e-100 % 1e100 & 1e100 ¥R UAFBICZR 21332 DIT, FHEMRIT -1e-100 + 1100 72D ¥3, TAUIBHEFINCIIEE
12 1e100 L HHTF, B math.fmod ) &, BADFIBEFTFEDL BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EBE507 7u—FAEYIPE, 7V r—>a VIKIFLET,

*2 x 7}) y @ﬂiﬁﬁti%’é%&fﬁk#%m&m}: iLbe)tm; x//y s (x -xhy)//y & D %) 1 tﬁjt% f;éT Iﬁﬁ% DET, ZD L%

Al

106 % 6 &3l (expressnon)
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o3BG IcEe b 15, IEHEBORICERENE T, o7 MERZE 5%, BB TEA6N
ey M2, EE3AREY P 7 PLET,

nEy hOGY7 M pow(2,n) WEBRAEL LTEREINET, n ¥y bOAET 7 NI pow(2,n) ITKIEE
ELTERINET,

6.9 Ev FHEACEEODZIEER (binary bitwise operation)

Mro=>20t vy tBAEFIZIE, ZRENRZEEIEML XARH D 5

and_expr = shift_expr | and_expr "&" shift_exzpr
XOr_expr = and_ezpr | zor_expr "“" and_expr
or_expr n= zor_expr | or_expr "|" zor_expr

& HEREFIE, SBFELoE y FEfID AND 25259, 5IEIEBETRINILD £2A.
T HETFR IR Loy FEfLO XOR (P OR) 252 £ 3, BB TRIERD $8A,

| HETFE, AL ory FEAD (E2EK) OR 252 %7, 5BIIRETRINIZRD S8 A,

6.10 LbER

Sih Lo T, Python IZH1F 2 HEGHRFIXFR AR Z S o THE D, @ TORMEE T, > 7 MEE T,
vy MMEET I D B ELRoTVET, $/a < b < ¢ PWEATEEHINCHW STV S O &R CHERIZ
5mb C BrBLEVET:

comparison = or_expr (comp_operator or_expr)*
comp operator = ngn I nyn | [[p——] | ny=n | ng=mn | np=n
I llisll [Ilnotll] | [Ilnotll] llinll

HEIEEOMERIX 7 —LE: True £721X False I D £3,

HEITWS S THEBET 22D TEFET, flRidx <y <=zldx<yandy<=z FfMickbES, 2
ELIDHA, METR y BRE—ELRIFHOESNLZHBRZDET (Eb0D5ETH. x < y BMBICRL L 2
DEFF > 7= FHliENEEA),

ERENCE, a, b, ¢, ..., y, 2 T opl, op2, ..., opN DLEHEEFTHZ5E, a opl b op2 ¢ ... y opN z
!¥a opl b and b op2 c and ... y opN z LMD T, 7220, HiIFTREERZIZSTH—E LI
flixnFHAo

6.9. Evw FEMEEOZIEEE (binary bitwise operation) 107
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a opl b op2 ¢ EHFEWVWLREE. a »H ¢ ETOHPNIHE2 0L I DT AP ZIETOTIERVWI BIFERELTK
I, BRI x <y >zl (EAVWRFZATEDD FEAD) BRICIELWVWIGETT,

6.10.1 fEDLEE

HET <, > == > <= BIF 1=32200F 7V +OEEZKELET, A7V 27 bR LA ZEHOQNE
hEEA

ATV b, B BLUVE 0FETE, A7V 227 ME (B id KIMZT) HEFOZ 2N TVET, 47
Yz 7 b Offilx Python TIZRRHMRM AR TT: Hl2E A7V =227 bOMEIZT 72 AT 3 IEMBHEED D
FHA, /2. FOETOT—XEUDP LM INI R EDREEDHIET, A7V =27 FOELREET 2 0EMED
HDERA, HEEETIZ, A 70227 PO ZAPICOVTOREDHEEFEL TVWET, ZoEoRE
WKWEoT, MENICA 7Y 27 FPOEEZERLTVWEEZSLILDTEET,

ETORZ (BEH#END 2 WIERHHERIZ) object DV T 7 FRERoTWVWEDT, 7 7 4L b DHEEDIR 2
% object M HMAKL TWVWET, BERNLGARIZTAZ THHINTWDS X512, B2fE- T rich comparison
methods TH23 __1t__ () BREDXY v FEERETZZ LT, WKORZBWEIAXTA XTEET,

B (== BEY 1=) DT 7 4L PORBENE, ATV 27 POFE—HEICESNTVWET, o T, FA—D
A YRR Y ZAOFEMMILBOERIEIFLVERD, FA—TRVA Y 2X Y AOFEHIBOMERIIFL L RVERD
¥5, 774N IDIWRBFBNZZDEISICLADIE, BTOXATI =7 M2 KW (reflexive 2% D x is y &
Hidx == y) BODIZ Lo 5T,

77 4V b DIEFLER (<, >, <=, >=) XX FLA; L X5 2§ % & TypeError DiEHENET, 20D
REEVZE T 7 40 b DIRZENC LB, FMEMEEF U X S BAEELRRITI TS0 56T,

[f—THWA YRR RFHECEMTRVE T2EMEBDOT 7 4L s DIRZFVE, BB EETE2F T =
2 b DEREICHE D W EF MO FHN L ER L BZNRINCEZ2TL x5, 20 X5 LU TIIHEOIRS # v
BHAARARIARXT ZMEHNHTET, FRICKL L SADHAMAABTEAITORA TV T,

KDY A PTIE, KEEDMHAABD DR 2 FENEMEH L TWE T,

e WS DOPDMHAABLDBIER (typesnumeric) LHEAEZ 4 75 Y DAY fractions.Fraction 3B X
decimal.Decimal (&, TN O DROH P TRLZM L I TE 32, HRETIIIEF LB DY
R—bPERATORVEWSHIRYED D £3, Bb2HOHBROHMA TR, FHEDO o 2 UICEFEINC (7
ATY X AHNZ) ELWHEBEDBTORE S,

IEBIETH % float('NaN') ¥ decimal.Decimal('NaN') IXFFRIT 3, B IEEME L DIEREDNEFLE
BB TY, BEBICK TR E LT, FEUEIZE B L FMiTidR ez b3, flRE x =
float('NaN') 251X, 3 < x,x < 3,x == x IETHT. x '= x IFETT, ZORSFHENI IEEE 754
o 72b DTT,

e None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should

always be done with is or is not, never the equality operators.

108 % 6 & I (expression)
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o NAFVUT—4r YR (bytes £721d bytearray D4 Y XXV R) &, IOHDOBOHEHFTRER 2T LT
BRTEET, HERIZERZOBE L ToEZ - 5 ENHF TITbi k3,

. XFH| (str DA ¥ REX Y R) OHBNE, XFO Unicode D3 — FEAL > F O3 LTOME (A HREH
ord() DR D) %o 7 HERIEFCHbLET,

XEFN AL F Vo —F v RFERIIILRTE 8 A

o ¥—7%7 VR (tuple, list, or range DA Y A X Y R) OLLEIZ, AT Y S5 LTLH2TA T, range (JE
Pz R — P LTOWERE A, BR2ME S LOFEMLROMBIZFM TRV 2D, BR2HES LD
JEFE L TypeError ®EH L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in con-
tainers typically assume identical objects are equal to themselves. That lets them bypass equality

tests for identical objects to improve performance and to maintain their internal invariants.
HAABDAL 7> a > H LOFFEREEIIRD &5 TEEL £5:

— HBOMERPEME 7325 200aL 7y aryid AL FURE, WS EEL S LOHEOHER
DM TRITAITRD A (BRI, [1,2] == (1,2) 3HAFCTRNDTHTY),

— BEFEEYR—-—bLTWEaL 27y arDlEFiX. RYDOEMTRVWEZDIEFLFCICRD T
(BIIE, [1,2,5] <= [1,2,y] & x <= y LA UHEICH D 25, FET 2 EEHSHE LEVEA,
FWHOAL Y 2 OBAEOMEFE D £ (FlziE, [1,2] < [1,2,3] ZETT),

e XY BV (dict DA YRRV R) DHEOFERNEME 722D, FU (key, value) ZFRioTnd & &
MHOZDOL ZICRD 9, F— LHOFMLLE CIE R EH S %5,

JEFFELEL (<, >, <=, >=) & TypeError %#EH L %3,
o 5 (set £7213 frozenset DA YA XV R) OLBIZ. TS DMOHFHTRL ML ITRF T,

HlZIE, MAEED L VIE EMNEEI»E I R HEEY TAEFLIEIERINATVE T, ZOMRIZ2IE
FEERLIEA BIZIE {1,2} & {2,3} W0 200K IR ADD 5 —HOHEDEETH 2L LN
EETHLDHDEHA), WoT. EARRIEFHIKET 2BBO5 8L LTHEYITIED h 2 A (HIZIZ,
nmin(), max(), sorted() IFEAFDV R M2 AL LTEZX 2 REBLMEE R ET),

BOHETE, ZoERORHME»EHI ST T,

*3 Unicode #EH#¥ Tk, A—RKARA > b (code point) (213, U+0041) ¥ #HRXF (abstract character) (il 213, "LATIN
CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMRELFIE 1 2D a— FRA ¥ M EM-> TREINETH, E
Boa—FEL Y bOFEHEoTHRITEZMELF DL EADY £, HlzE, 55 "LATIN CAPITAL LETTER C
WITH CEDILLA” &2 — RN U+00C7 Z® % BREHAXF (precomposed character) 1 DX THRETEEFT L, a— Ffi
& U+0043 (LATIN CAPITAL LETTER C) 1<% % BEXF (base character) D% 512, a— FfiiE U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23%i{Fe LTHRHTE LT,

XFLN O HEARIEIE Unicode D2 — FRA ¥ POLARATITORET, ZHRABICE o TREENTEZVAD LOLEEA, B
ZAE, "\u00C7" == "\u0043\u0327" i¥, ¥'5H 5D FdF UMHF "LATIN CAPITAL LETTER C WITH CEDILLA” %
KELT02IZd0b5bF, ORI False D X9,

MBEXFDOL LT (DFD, ABICYE o TEHEMNZRGET) XFH 2 HE T %1213 unicodedata.normalize() Zffio T
X\
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o MDMHAABDIZE AT Y v FORRESINTELT, 7740 b DHBORS FHNEHHAL
£,

HB O 2N W AR A A LT 2—YERY 7 RE, AR 5RO —BEORANHE S BEA D D %5

o FHHHEIIKFNTRIFIRD FHA, DD, FA—DA 7Y 27 MIFLLRITIUIRD FHA:
xis yZoldx ==y

o HWBUSHHHITRIFNZRD /A, 2% D, UTORDOHRIIF L TRINZZD ZEA:
x==yty==x
xl=ytyl=x
X<ylZy>x
X <=yly>x

o HEIHERHITRIINZZRD /A, DUITO (EHREITRW) B3 Z OFHTS:
x>yandy > zhE5Ex >z
x<yand y <=z &5¥ x < z

o HEBOMBEMBMEOMETRIIUILD FEA. 2F D, UPOKOFRIFZF L THRFNILD $EA:
Xx ==y &not x =y
x < y ¥ not x >= y (ZIEFDHE)
x >y ¥ not x <= y (ZIEFDHA)

REO2ARIREFIL 72 a VICHTREDET (AR -7 YR TEED I, EEP
<y EYITIEYTEED $HA), total_ordering() 7aAL—XHZHRML T ZE W,

o hash() OFIRIIFEMMEE —HLTW2RBEND Y 1§, FliaA 7222 b5 LIRFAL Ny & 2 HZH
Db Ny Y A fBIHETERVDD L INIZBELDH D FT,

Python 13 Z o —BEEMRAIZRHIL A, FHE. AL Z ORANIEDZWEl 72 D %5,

6.10.2 FAEREERE

HEET in BEE not in WFBBEHBRZFANRE T, x in s OFHllilE. = 2% s DBEZETHIUL True &R D, Z5
TRIFHNUL False 2D FEF, x not in s i x in s DEHELRLE T, IR TOMAAADS —7r v A8y
LAMIMAT, HED in ZHENGIoNLF - 2R > T0 AL ZHNGEREF L LTHR-FLTWET,
V2N, BN, BE, BIEES, §E. collections.deque D &k 52 a >y 7 FHICBWT, R x in y X any(x
is e or x == e for e in y) XTI,

110 % 6 & I (expression)
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XEFEHNR AN REIENZOWTIE, x in y i 2 2% y OEAXFINTHE L Z, DOZDE ZIZRD True 127D
£3, 24U y.find(x) '= -1 EFHTT, 2EXFHNE, MOEREDFEFN DI LFEFN e AR EINET, o
T "" in "abc" & True ZiRTZ & ITRD E3,

__contains__ () XYV v REFEELZI—VPEHRS 7 AT, y.__contains__(x) DBV EMNE L 2 B5EIC
x in y DR DfEIZ True £72 D, Z 5 TRWHEEX False & D %5,

__contains__ () ZEFELTVRWVD __diter _ () WERLTVWARL—FERI I ATIE, x in y & x is z
or x == z AL RZEI5XDHZME z 2y Nib2 RIETERENHE. True 2D ET, L. KIED
FICHIA D FEAE TR, in DB EFEZIBETZ LS ITAZET,

BRI, [HRXOKES e balDEITERAE T, L __getitem _ () ZEERLTWVWB XS RI—PER
7 AT x in y & x is y[i] or x == y[i] &R 2 X5 RIFADERA VT 7R i BEEL. Zh X b/h
émﬁ&4y?7xﬁhmuhmr%imbamt% POZDELELIHED True D E3, (AlOMSH1D
ittt E G E BIANE in 2 OREBINEDPO X S1CRD £F).

AT not in X in OEMEZRIZLHE LTERSINTVET,
6.10.3 FE—1%DLEER
HET is BELY is not &, A7V =7 FOR—HIZNT 27 A M 2TVWET: x is y & 2z & y BRI AT

VPl bERIETLE, POZOLERRVEICEDET, A7 27 POFE—MER id) BABEFE-oTHEXINE
Fo x is not y & is DEMHERKIEL b DI £,

6.11 7—JL;®E (boolean operation)

or_test n= and_test | or_test "or" and_test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" mot_test

T VERDOa Y7 X 2 M, XD 7 v -0 THELNSBRICIE. ROMEIZMRTE LIRS ET: False |
None . TNTOENCEBI 2HIED 0, ZEZDOXFH, ZDar T+ (XFH, &T N, VR, §EE, BE,. HEE
BRE)e THLHNDBERAELLBRENET, 2P ERDA T 27 ME __bool__ O AV F25EZX5Z
¢ T, BBk AR A X TEET,

HET not 1%, FIEMIBETDH 255101 True 2. ZNLSDIHEIZIE False 122D 7,

AR RN=Yar sy ay, ZU=YR L FARZY FROBIRHEDTZDIC, 4 YRRV ARAY v FREROHEEITS &5
B EWZ is HETOMNME, —AT2 e B TR EVIRZBVELLAMN I LD LAEEA, FHlIZZAZND N ¥ 2 X L 2HEREL
TLEXWN
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KXxand yi& £9 2 ZFHliLET; 2 2725 2 DEZELET; ZhANDEEITE, y OEZFHEL. Z
DFGFRZEL £7

Kxor yld T3 2 2iMliLET; 2 2ELS ¢ DEZERLET; ZALBOEEICIX, vy OEZFHMEL. 2D
MRZIELET,

7B, and b or b, RI{E%Z True X False IZHIRE T, REBICFHM L 2251 E2 B L 5., T OAEHERZ
LEDBDHDET, BlRIT s BXXFHNT, BXFHIRLT 740 bOEICE ZHZ 20w &, K s or 'foo' IFH
ATNEZGZFF, not BWRATHLUWHEZIERT 2D T, 5I8ORINEFRRL 77—V EZERLET (HlZ1E. not
"foo' & "' TIZ/&< False I D XF),

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—=a > 3.8 T AL TEDFFLCIZ PEP 572 25 LTS,

6.13 &= (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" exzpression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_ezpr_nocond

Sl (LIZUIE 7 STEEET L IHENET) 135S B AME Python OBETT,

112 % 6 & I (expression)
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x if C else y WO RIBEMNIHKM = TR C ZiHiliL £7; C 2 true D5GE ¢ BFHli S AUER S h
9 Zh LSO EIE y Ml S AUR T E T,

SMHBEICB L T DELIE PEP 308 22 LTS,

6.14 5 L4 (lambda)

lambda_expr "lambda" [parameter_list] ":" expression

lambda_expr_nocond := "lambda" [parameter_list] ":" expression_mocond

FLEARX (FXERebPENET) ZEAEKMEZERT 201w E T, X lanbda parameters:
expression FEHA T 27 MR DET, TOMEF TV PRUTREREIATVIHEBA 7Y =
7 MRRRICEIMEL 9

def <lambda>(parameters):

return expression

FIBO—EOR I BHES 22 LT FEV, S8R TEREINZEREXR7 / F—2ar2E8b It
MTERVEICERLTLEX WY,

6.15 XDU X+

expression_list n= expression ("," expression)* [","]
starred_list n= starred_item ("," starred_item)x [","]
starred_expression = exzpression | (starred_+item ",")* [starred_item]
starred_item n= assignment_expression | "x" or_ezpr

)2 FFRRPFEERRO—FICHR > TWVWEHDERE, PRI —20Dhr<E2EGLRDY A MIXR Ik
DET, FFLDOEZIEZ, VAMZHZAROBCHE LI DTS, RFELSANTHIX N T,

TRARVZAZ x 3 ATITINDTVINYY ZERLET, CZOWBEETIZ 1777 TRINERD T8A,
IDATISITNIT Uy ZPEINTMBTEZDOY — 7 VY RIZEBEIN, FilLnwx ., VR, £EHICAIUAE
nxd,

N—T a3y 35 TEM: RVRAMTDATIINDT Vv Z3EIC PEP 448 TIRZEXhE L,

H-BRox I (% BESE (singleton) ) ZfED 723U, REZA V=R ETT, B—oX /2T T. RKE
WA Y=EDTRVIEFIIE. ZTATIER ZORDMBEIIRD ET (BOXTVEED WS, HEDZEDOA

6.14. 5.4 (lambda) 113



https://www.python.org/dev/peps/pep-0308
https://www.python.org/dev/peps/pep-0448

The Python Language Reference, 'J1)—2X 3.8.20

R 7: O Z2EVET, )

6.16 FFHIER~

Python &, XZ2LERSHENEIHICEHEL 3. 2L, RAKZRHET 2 & 2i&, AUHBED LD BILICHHIG X
nxEg,

MR ETLORATTOMIEIEF X, RAFOBFIEF LR TIZRD £

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: expré}

exprl + expr2 * (expr3 - expré)
exprl(expr2, expr3, *exprd, x*exprb)

expr3, expr4 = exprl, expr2

6.17 EEFDRITIENL

LR ®#i% Python 123513 2 AT O ESIEM R ZH L7 b OTF, BRIEHORS G (#AMRLIN) b0
HOEBE (EABRLEN) bOINARTHD T, FUKy 7 ANOBEET OEIEILA LT, M
BRI SN TORLS DI IERAFTT, MUKy 2 ANOBATFE. EbhbhAL ZL—FLsnEd
(Bt LT, REFIIELOEICIN—TLENET),

g gt s TnB k52, i, fiE. F—Ho 72 M3 TR UBRIEN Z2Hi > TWT, ErbHIC
HIT AL VWS EH AR > TWAE Z LICERE LTIV,

114 % 6 & I (expression)
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BEF HER
= HRAK
lambda AN &=
1f - else ES A
or 7—iEE OR
and 7 —ViEHE AND
not x 7 — A NOT
in, not inm, is, is not, <, <=, >, >=, 1= == FiEeE—HD 7 A b 2 &b
vy MHZ OR
- vy FH{Z XOR
& by MEAL AND
<<, >> > 7 MEEA
+, - A S X E
*x,.Q,/,//, % L ATHISRE., FRE., U)D #5TRREL FlR"
+X, =X, ~X B, B8, vy ML NOT
*k N X0
await x Await X
x[index], x[index:index], x(arguments...), x. | IRFHEE. XA 74 RE FUHL, BE
attribute 2
(expressions...), AR T 3N VR MR, BEER
[expressions...], {key: value...}, {expressions...} T~ BEFRT
RiE

5oy EETRXTA 7 4 —~y Mcd b, B UEEIEMAYTIZED £,
6 RERBEEF o 13 AANCDH 2 BIEEMEEFH 2 WIZBEEL y MEEF I D BHVEAEEIEME 2D 5, DFD 2%x-1 13 0.5
whhEF

6.17. ERFOEBKEIEL 115







SEVEN

B2 (SIMPLE STATEMENT)

BRI e E, B omMETRICN® 55X TF, BH—DfTIZiE, BROHEMXZtIany TRYI->TANS
TEMNTEFT, HMXOMIILL o@D TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIHFER WA TR) 2R L THENT201flioz b, (@HIE) oYy (procedure: B

BERERZIRZ2VED Z 2 TF; Python Tk, 7B v Il None ZIRL £3) RO T2 ffivg
T, ZOMDHFENATHIAXZMS e TEET L, AHRIL DD ET, AXOHEILTDED TF:
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expression_stmt = starred_expression

AXBE KDV AN (H—DAXDZddHbh £7) Z{HFEL £7,

WFEE— F Tl EA None TR TN, (HZMHAALBIE repr () TXFINEHL T, Z DHERD T % A5
BT > TEZH L 9, (None I3 AN DEIFFZHINRZWOT, 7o yOMUHLZIT-T
HHENFBONEL AL )

7.2 fXAX (assignment statement)

RASE, BETZEIC () LD, BEARERA 7Y 27 POBUHSCEREZETE LD T 520Icffibh
£7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

| "(" [target_list] ")"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

|

"x" target

(attributeref, subscription, slicing DFEXIZOWTIX 754 HiESBLTLZIW, )

RASZERD Y 2 b (ZHRE—ORTH, H VI TRUSNZRY A PTH EL, BEERXINMCAL L ERE
WHILTLZE W) 2FHI L, BoN7H—0fERF 7Yz 2 b2 &—4 v b (target) DU X MIH L TAED S
HAALRALTOEET,

RAEZ =7 b (VR }) OBRICHE > THRINICTbRE T, &—7y MOEEARERL 7Y =2 b (BlES
B, RFEIL EREATAR) O—BTHEHE. COLHEARERF 7Y = 7 MIRKIICRAEEITLT, 2
DODRADENBREETD 200 LR TUERD FEA, RADRARERGEIINNERITT 22 TEZE
T, M AaLNHAIR, EHINLH5ME, 204 7Y =27 MIERTHEZONTVET (IZEIDEE Hi
EBELTLEEW).

Z—%"w b YR NI, AFEMRAEITHEN TV T XL, ZRUCHT 23479227 FORAR. UIFD X1
HIRFNCERZI N TOVE T,

¢« X—F 9 FJRIDER—F v FPB1DOFFTar=NHEVTELT., [EEICHFEINTHDONATWARES, *
T2 MEIZFDE—Ty MIRAENE T,

118 % 7 Z Bl (simple statement)
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o ZOTRVEE: A7V =27 M3, 2=y PVRAMDX—Fy P ERICBOEREROA 77 7 VTR
N353, ERILEL AT 2 X -7y MAAZIRET,

-7 ENEOX—=Fy beENRS, BHIZT ARV R B—Df WX =7y b3X =5y PR MIZ
—ORIEENTVWEEE: 727 MEIATIINAVT, Pl edbX—F vy PYRMDX—=F v b
DEED b —DDPRVERERRZIFNUIEIRD ERA, BNEOX—F vy PXDFETIOX—7 v MC,
AT TNVDEHOERD P SENMAEINE T, BNEZDX -7y PEDBADE—F Y MT. 4
TI7INVORBOERPRAINE T, BNEZDX =7y NMZ, A T 7 TNVDES7ERDO Y X+ R
AENET (VA PMETDHIDPEVEEA)

— ZI3TRWEE: A7V ME, =7y PIRMNDX—=F v P eRILBOEREEZROA 7771 T
BN SF, BRIELSEAMIGT 2K -7y MIRAZRET,

B—DR—7 v bADE—DF T 27 FORAEZ. LTI L THRBRHUCERINTVE T,
o X—7y FHAIT (R OBE:

— ZEIPBEDI—F 7y JHAD global X nonlocal XIZHEPNTWARWITIUL: HETIHED
2 —HVAEIEANOF 7Y 27 PICHEEINE T,

— Z5 TR Arllkehezns o — N VGETZERIND, nonlocal THRD &N 7=4MllD & ETZZRIA
DA TPz MCHBENE T,

HZHIHTT TICHMEE ADLE. HHRM (rebind) 2B b g3, HHRICE - T, DHTZ OZANTH
HMEXNTWATI 27 POBRBA TV b (reference count) DX BRI - 2IGHE. 7Y = 7 NI
(deallocate) X4, TR+ 727 & (destructor) »% (FFIET4UL) MUHEHE T,

o« X—0y FEMSROEE: ZREIN TV —KEEOXMEFHI S N E T, EIXRARTRERBEIEZ M5 A
TV FTRIFNUIRD FBA; £ TRIFNIL, TypeError 2 ENE T, K2, ZDF TV =S
MZRL T, A 7Y =7 P RIEE LZEBHECRAL TIV2EWEDEET; RKAZFITTERVS
&, BIst GEFE AttributeError T, SRATIEDH D FEA) ZRHL F5,

HE: A7V 030724 22 2T, RAHEETFOWLZENRZREH 2 ¢ &, H4XD a.x &
A VARV ADELE (4 Y ARX VY ADBUESFELRINR) 77 RABHEOE S HICH 7 7R 5 AHE
WD YFT, EEDR—7 v b a.x FHIAVRAZ Y Z2DENEE LTEDEToh, BERSIFERX
NEd, ZoeBH, BN -OD a.x BFAILCEZZHT 2 IERD LA GURE7 R EEEZSHR
L. B3 LA Y AZ Y ABEERADEZ =7y P LTERT 2 X577t &:

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ i, property() TEREINZTORT 4 DEIRTRIZ Y FREHICHLTE, £FTLDHTX
5 LIERD ¥ A,
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o X—7y MDIRTERALAS: ZREN TV —RKEXDPFHIENE T, B2 (VAIDES5%) Ia—

RINBY = VAT T2 b, (HEOLIR) v~y ¥ 7F 7027 PAGELRTERD £8
Ao RIT, IRFRALORTHDFHI XN E T,

—KFEDB (VAPDEIR) Ia—XTNRS—r Y AF TV 27 b THNR, BFERLIIER 5 2R
IR D EVA, BEDPERD, O—Fr Y AORIVIMEINE T, BEIIEKN, >—F Y RA0EX &
DH/PNERIFADBE TR TERSLT, O—Fr YR 204 VT 7 RROERIPRAA 797 b
EPRALTIVPBWEDELNE T, 477 ADHFAN S, IndexError 2SEM I N E T (RFIHE
TNy =7 YRR AZToTH, VA MEROFIREBIMITEELEA),

—XGED (HBFDOEOIR) v~y TATI 27 FOBE FTHRTFIE~y TOF M B0 H 28 TR
STIFARY FHA. KT, BFEEHERAA 7 27 MCEEMNIT 2 L5 F—/F— RO EERT 2 &S
v TF T2 PIEWEDEE T, ZOBRETIE, BFEOX—/fHONMEFE U F— L BlOMETE Sz
ThH XL, (ACEZREOF—DFEELBRVES) Hilhd—/EONEHFAL T2 EVEE A,

I—PERDOA TV =7 M, BYIREIET __setitem (O XYV v FOIHINET,

R—=07w FBATA A6 ZREINTVWE KBV iz T, —KEBERXE. (VA PO LI %)
22— RINBY = YRXTI 27 v EEZRINIED FRA, AL 7Y =7 MEETLE DY —4
VRAXTY 27 PTRITNERD A, KIZ. A7 ADFRE ERERT A BIUSGHE SN E 3T 7
7 ANV MEFZZNEN 0 Lo —F Y ADRETY, ERE FROFHEIELTRITIIERD $EA, 0T
NPOERBPEARL S, = Y ADORIVMBEINET, BRI, ERIZ 026 —F Y ADRXE
TIRINEZ LS ZENFE T, RIEZIC, A9 RABPRAA TV 227 P TEEBITIVRY—F7 VR
F7V 27 MTHWEDLEET, X—F v b —F Y ATHINTWVWBRD, 254 ROEXIZIHRAS —
TFYADRILBRE-TVWTEL, ZOHBARER—F Yy b —Fr VY AORINEERINE T,

CPython implementation detail: REOEIETIZ, X—F v PO IIXOMLEFRIUTH S £ AREINT

BY.

B S3a— FERT = —XFCFHIR T 7 — X v b =Yoo THEEEINE T,

RADERIC LUE, FHEHADF —N=F v 7Z [l (simultaneous)’ T3 (XX a, b = b, a ld=>D
DEE ANEZET) 2, RANRERZERF ES5L OF—N—=F v TRE,LSHARI D, REDTTT,
Bz, U ho7ar 7 L& [0, 21 ZHAOLTLEVWET:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1s updated, then z[i] %is updated

print(x)

BE:

PEP 3132 - Extended lterable Unpacking *target DF5EREHE,

120
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7.2.1 EEHRANX (augmented assignment statement)

RKERAE, ZHERRAXZHAGDE T 2D LD TY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e M| Mest | M=t | nEsN | /=N | N//=0 | MYt | st
I I I B N BRI

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BEARAE, &—=F v b (EHEORAXLE ST, 7oy 7R3 RIDEEA) XV R M2RFHEL, 2062
DDOWIHAFHICREDRENARD “IHERE 2TV, #Rz2zdDX—57y MIRALET, 2—F vy MNI—E
LoaHili S E Ao

x += 1 DX REBERERARXIZ, x = x + 1 DLHSLXEEMATUIIFERROEEICTE 325, B ICHMiICIE
ROFEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1> TL—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y PITRAT 20T
3724, MHioA 7Y =7 PONBEZEET 05 28 TT,

BEORA L IEVL., BERASIELZTHMET 2 N ELEZTMAL £9, 22 213, ali] += f(x) T
ali] ZFAN, £(x) ZFHEL THNEZTV., RRIERE ali]l KEHYTEI,

RKERAXTITON 2 RAZ. ZTAANDRAR, —XHTHE-BD X =5y b BFET 2562k E, @HORA
R &S b hvgd, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WTbih s
e zRRE @EEO IHERE R TY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRRICOWVWTOEE LAEMICEEDORADEH XN
9,

7.2.2 FR{FERAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERREED T ) T—ar e+ 7o a v ORAXEHAEDLERDDTT:

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_ezpression | yield_ezpression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

AL LTHMZLEFES 2, 292232 —F3 LIEEY 22— Ra—7FOEE. BRI Hh,. Z275Z2d L
IFEY 22—V OFRKEYE __annotations__ /I NE T, ZOREMEE. BBH (774 R— MEROBEEIZ
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<7 v ENARD B HRHIEDERANOMIS T 2 FHOMETY ., ZOREIIEZAAIETHD, TR
DPEINAFEL TV AR HE, 772D LAIEEY 2 = LVOREDFETOIETHEN/ER I N E T,

KA LT EZM S, 77ARa=TH LEEY 2— LR a—-7DE, FRIGFHIS A E T2, B h
A

B R a — I CHRENTERMP TV 5GE8E,. Z04FNEF0BEBRa - Ttu—hrkdoickh g9, TR
WM EHMIT X T, B a— FI2h Sz 8 A,

G H 255, ERERAET 27— 2 ¥ (B THUR) 27T 2001, ERCRAZITVET, MRk
5ﬁ®EL#ﬁm% ., A& 7) RERBRD __setitem _ () R __setattr _ ) MUEHLUADXRDK
FEMEL 3,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y ARV AZEBEEAT) ZROBTRZMNT 5.
¥ FTRBLT 2 O TRRWSHEDBIESR,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY —1 % IDE THZ 287 ) 7— a v O
7 ik R 3 2 1%,

~

N—Y a3 3.8 TZHE: Now annotated assignments allow same expressions in the right hand side as the

regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a syntax

€error.

7.3 assert X

assert ik, 07T APNICT Ny FH 7 ¥ — a ¥ (debugging assertion) % {:H#hT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression i

if __debug__:

if not expression: raise AssertionError

LEMiTT, WERIE assert expressionl, expression2 l&. ZhEFHfliTF

if __debug__

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIX. __debug__ & AssertionError 23, [FHADMHAAAZEEZS L TS 2 W HITED LITH
D> TVWET, HEDRETIX, HAAAZE __debug__ XBEH DR TIX True TH D, @b ER XN

122 % 7 Z Bl (simple statement)
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725E (A=Y FI4 47> ay -0) & False T, BURD a— FAERSI., 2 2 A VERRCRGBE LA TR X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDODY —2a—FEL57—X vt —IHNITA
NZMEEID D FRA; a—FIZRRY 7 FL—ANTEREINET,

__debug__ NORARIANERPETT, HAAAZRKDIEIZ, 1 2TV XDHIBT 5 L ZCRESNET,

7.4 pass X

pass_stmt = "pass"

pass 1 XVIE (null operation) TF - pass DVETEINTH, MHEXFEHA, pass 1. FUEMICITH
RMEEREH, a— R LTRMASETLEL RWEED L - R LR LTHHTT, flzi:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

F 7Y 22 b OHIER (deletion) 1, FRADER L IEF IS ETHRINCERIATVET, 2 TIRESR
FHMITRE T, W 2hDb Y M ERBRRBICEEDET,

R—7"y FYRMINT BHIBRIZ, FLDX—Fy FREDPSHENENACHIRINTHIFRL 3,

ZHEIDHIBRIE. B —A N E 72137 m — VAFTZER D 6 Z OGO REEZR D RE 3, 5 5 OARIZER I,
AR I—F 72y Z7AD global XTEHFENTWVWEREIPIZEDET, HHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFER. BLUR T A ZOHIBRRIEIRX, NREZE—KEA TS =27 MESNET; X574 Z0H|
FRIE—ANIZEYI 2D ZED R T 4 A2KRAT 2D EEMTY (2. ZOHMBRDBRIA RSN AT 2
FTHREZIHTVET),

N— a3y 3.2 CTEH: AL, DI3LFHAARAR N LAE70y Z7OHBZHYE LTENIESIE. u— B L ART2E
& Z 4T EHIFR T 2 Z 2 I IERUET L 72,

7.4. pass X 123
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7.6 return X

return_stmt = "return" [ezpression_list]

return . BABUERN THSOEMICA R P LTHNE T, 2 A M L7227 7 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOZNET, 2N DEEL None TEEMZ 6N E T,
return 25 . RV R+ (%713 None) ZERDfEHE LT, BEDBEEIFOH L2 SKITFH L £3,

return IZX > T, finally iz e bR try XOIMUED G| ZJEE N3 &, EFRICEED 5T 21112
finally HiDSEITINE T,

VAL — XTI return XEY =1L —X DD D Z/RL. Stoplteration FIAZEHEIEF T, KX
N7-{EZ (HAUI). StopIteration ZMM T 55 [BUfEDN, StopIteration.value B D £,

R 2L — BT SIMELD return XWBIERPS = 2L —Z2DKDDD ZRL,
StopAsyncIteration ZEHM XV E T, 5D H D return &, RS = 2 L —XEHKTIEEL T —
T3,

7.7 yield X

yield_stmt = yield_expression

yield SUIEBRINC yield expression EF U T, yield XEHAWS ¥ yield KX THELRITIMNZEMET 528
PR FE T, HlZRE, yield X

yield <expr>

yield from <expr>

EBIR D yield 3 ¥ FliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZtT, ZOERIIEE OB TR Y =2 L —XBBITHRD £3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,

124 % 7 Z Bl (simple statement)
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7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

RE2EDLR TN, raise FHREDR 2 —FTEREICEHENC R > TV AHNEEERLE T, 720 &5 Lot
DEEDZR I —FTT7 75 4 7T THWVWIES. RuntimeError FIADEHINT, TR TZS—THBILZRL
EC I

ZITRINE, raise WRHIORZ, FIANA 727 b2 LTEHMEIL £3, Z4UX. BaseException ¥ 7~
TRAERIEA VARV RATRIFNERD R A, 7T ABS, A VAR ARDERY & 75 A5 T
A vARZ AT Bz e TREONET,

FISD B ZFIHA S RBEAD T 5 AT B FA VAR RAEDDHDTT,

FL—2ZNy 24 7Y 227 MEIBHE., HIAPBEHEINZRICHEBTESN. ZOHMICEZIAAAHED
__traceback__ B L THEG X F 3, with_traceback() At x Y v F (FL =2y 7 %25 8ICHE
Lz UCHIANEZRLET) 20, fIAEEo THED ML —ANy JRRETI202—FICHKET, 20X
91T:

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

BIANY BT EX finally EOHRTHANEHR INZRED, AU X5 REENIHRCBHEET, 20, &
WCEZ > 20D, T LWHIZLD  context BN EXN T
7.8. raise X 125
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>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from filZ None Z{§E T % Z & T, HlF0E#EE/RINCIEFRRICTE E 5

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BIAMCBE S 2 BESE B9 S b £3, £, HIAMLENCE$ 2 EHRIE try X EHICHD £5,
N—Y gy 3.3 TEHE: None 7 raise X from YD Y L LTHZ 2 k51 FLT,

N—Ya ¥ 3.3 TEBN: __suppress_context__ BHDORET. HlsDa >y 7% b BEEIINCIERRITRD
9,

7.9 break X

break_stmt = "break"

break XiE. XX LT for —7 while L—7DONHITOAHET 2 2B TEZTH, L—THADH
BERL T 7 AERONMNITHBTE FH A,

break Xk, XEFESHEOAMDONL —TRETXE, L—FIZAF T 3D else Hinh 2T FNE R F v
FLET,

for V—T% break IZX>THT T, L —THlillZ—57y MIZORDEZHRFLE T,
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break A% finally HizfES try XOIMINTLIEZ T FRITIE, L— T ZEBRIHRIT 2F1ICZ D finally Hidd
EITENET,

7.10 continue X

continue_stmt = "continue"

continue I for N—"T7% while V—THNDHI R M THSGERNICDABNETH, V—THNOBIBERS Y 7
ZAEFEDOHIZBNT A, continue XUE, X2 S &S WD — 7 DR EFNILIE 2/ L %5,

continue A finally AlZEFio7c try XEKIT 2L Z. ZD finally AHRONL— T4 A V)V klad 2 RiICHE
TEhET,

7.11 import X

import_stmt n= "import" module ["as" <dentifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," ddentifier ["as" identifier])*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier ["as" <dentifier])x [","] ")"
| "from" module "import" "*"

module n= (identifier ".")* identifier

relative_module := " "x module | "."+
(from HiMHEW) FAD import & 2 DDA T v S THEITSNET:
1. BV 2—A2RMFH L, BETHIEE— FLIIALT 3
2. import XHBRNZ A A—TDu— NV AFIZEHCTHETIZERT %,

XS (B = TRYIBIR) BBOHiZEATVWS L 2iX, B x5 ZOHMEBD import XIZHEIXhizD
k3512, 20D ATy IHET L ICEINCETENRE T,

EVa2a-AZRMI. B=FF2 1 D2HORT v TOFMICOVTIE, AV R—F2 AT L OFICEDFLHE
PRTVET, ZITE A VR= b RTLDOENEE W ARXTA XTEDIMHEZZ2E2TD T v 7 DIEAHAIZT T
B, BABEEDA VR—FTEI Ry F—VLEI 21— LIZOVWTHIRRENTWET, TDRT v IR
T2V LIE, BELLEY 2—ADRAMA»ERVD, HBIWE TV 2—LiHba— FOEFTEED, £
P a—LOPIMLOBHFTZ I —DEEX20DEELPHRETNDS Z EIERL T XV,

7.10. continue X 127
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BRULIEEY 2 —ADPHEFICHETERGE, XD 3 O2DI3BED 1 DOHETO—HAVHETZEBTHEZ 2 X512
DO

o BV a—NLEZDERIZ as BHEVTWIGEIE, as DEADOHARTZESE. A Y R—FENEEY 2 — DR
MLET,

o ORI EZINTELT. A VER—FINTVREY 2 — DR ENVDOES 2 —ILESEEE, ZDE
Ja—IVEABA VR=-PEINTZEI 2 —ILADSRE LT, vn— DL AR THEX N E T

e /A VE—PFEINTVARES a—ABREIOEI 2—1 THEWEBE, EV 21250 RE Dy 7 —
I, FDNRy T —=IADSRE LT, n— A LGBl THEINE T, f U R—tPEh/zEY 22—
I, EFETRELAEEBHMEEFH Ty 722 LRTUERD THA

From B TIE D 54 UM FIRL A % 5
1. from iITHESINEY 2 — A2 RMNFH L. BETHIUI— FLIIIHET 5;
2. import HiTHRE SNz £ N2 DA F 120 LA RO 21T 5 :
1. 4 Y R=FSNEY 2 —ADZ DM FHOEIEZ R > TV 2 02T 5

2. FOHEANTHOBME > Ttk - 125581, %@%&B'J?%“C"JL7J&/:L——/W)4 VR— b EHAA,
AVE—PFEINEY 2 —NIZZFDEMEDH 2 D EHEMERT

3. BV RMD 5 0IEEIX. ImportError XS %,

4. BYURRMND 075813, as HIBH 252 ZOHHT. Z5 TRVWALEELZ{ > T, ZOEAD
Zpn — A NVHETZEREICREFE S NS

ol:
import foo # foo imported and bound locally
import foo.bar.baz # foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo.bar.baz imported and bound as fbbd
from foo.bar import baz # foo.bar.baz imported and bound as baz

from foo import attr # foo imported and foo.attr bound as attr

A FOVRIHE (') KWEZHEDboTWVWAHEIE, EYV 2 - L TERIN TV ERMEINIE2TOARIDN
import XW\WAH X2 —7Du—HIVHFETZEMICHRBINE T,

EY 21— L TERENS DEASINIEE X, Y2 — L OAHZEMICHS __all__ LWOLRIOEREFTRS
X TRESINET; ZOEHEDBERINTOVIEEIE. ZUIEY 2 — LV TERIN A VK- b4
PoRD, XFHINDY =7 Y ATRIFIUIWITER A, __all__ THIEINLAHNE. 2 TRAIATVWE R
BREN, FET DI eHERSINE T, __all__ BWERINLTVARWVWEE, K Eh4RiciE, €2 -1
HEIZEMETRMN D o7z, 7Y X=X a7XF (') THELROVRTOARMDO I L TT, __all__ IF2TORH
API ZBOVNRETY, T API O—HTRVHD (ZDEY 2 —LTA Y KR— FSIUEDONTNEF AT T
ET2—NARE) 25 o DAL TLEDLRVWDDHHEATT,
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A YR=PDT AN KH—FER - from module import * - (&, EI 2 — L L)L TDAHFINET, 77
AREBERTZOREEE S £ 35 L., SyntaxError DX I F T,

AVR=PTBEI2a—VEEETELE, ZOEY 2 —LOix{$ (absolute name) RHET 2L0HIEH D F
Bho BV 2= ARy r =IOy 5 —JIZFFNTWIHE, LBDO My IRy r—Inb 208y r—
VHEFHRT B IR VR TR ENTEET, from DRIIEEINZIEY 212w I —TD
FHICEBMEDO Ky P25 2T, EMRARTIZIEET 2 Z R LIKBIED Sy 7 —JFEED» 5 WD LD
BT DZIEET AN TEF T, LHD Ky b2 1 DOHE, import 2B IR > TWBEY 2 —LDTF
ETBBED Ry 7y —V%RLET, 3DODFy NI 2 DEDLNLERLET, BRDT, 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
DHID 5 from ..subpkg2 import mod % AT % L. pkg.subpkg2.mod &4 ¥ H— b+ LET, MR-
b DR Package Relative Imports DEIICEEFNTVWET,

YDEI 2a— AP - REINZXREPEFHNRD72WT TV T — 2 DIz, HAAABIE importlib.
import_module() MMEHEXNTVET,

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 W&, FERORE D172 e ARBEEHE(L X 72 Python @V V) — A THIFHFTEEIC 2 % & 5 RS EIRAS
JEME->T, FEDEI 2a— kAU A NIE DD, AV 84 F71200F 28R4 (directive) T,

future IIHIED R WEBE N XN/ RO Python DAN—Y a VICEBIBITT 220D dDTT, future X
WK o THEREDIERE L 22 ) ) —RDRNCZNEEY 2 — VA THAT 2 Z e B HIKRE T,

future_stmt 1= "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature = identifier

future XX, EY 2 — VOFEHFEDNCE I R ITIR D TR A, future XOFNCEFWTIWARITZLITITT -

e EVa2-LDRFaxXyT—aryEY (HIUL)

o ZFOMD future 32

7.11. import X 129
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future X %& 5 HEH D 2 ME—DH¥AEIL annotations TY (PEP 563 ZZR LTI W),

future X THEMICTE 2 BEEMREEIIZ. 9 TdH Python 3 2FFELEF I, 2DV X b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement TF, ZNHEBICETHEMIIK > TWT, BAEBMED DT
BEhTwWa D, JIRZEZITITY,

future XUE, 3 Y A VR D T CRER S N, bk 3 SREOHE L RSO (construct) W20
TERREMRMNINZHEINTWAHE, ZEHENILEIUIERZ2a - F2ERT 2 e TEHIATVET, ik
BB K o T, (BB THRED L5 7R) BEFEMEORWH L BMPID A2 X2HDEF, 208
By AL FRIED 2V EHORD DT THNT2RENDH 20 LWERTA, 25 La— FEBICET 2
PUEIR, ETRETHRERIL T2 23 TEEE A

INFETOLTOY Y —RZBWT, AV, FIEEOERENERFADPEH > TED, future I KA DFERE
BEENTVAESIIEa Y A AL —2ER L ET,

future XD RATRHC BT 2 EEN 2 BRI, import X2 RIUTY, E#EEY 2 —)L __future__ DD, Z
NIIZODVWTIEETERNE T, __future__ &, future XWET XN BZBUTERE D HIET import NFE T,

future X DEITRIT BT 2 FHlREKRATIZ, future XTHEMLI N2 FHEDHEREIC L > TED D £7,

MUTFOIZE, SRR ERIZZZ VO THER L TL 2 &

[as name]

import __future_

Z U future XTREHH THA; ZOXIIEHF D import X TH D, ZDMDRTRZ BIRA T C Ry 72 IR 1
HHFEHA

future XD Ao7EY 2= M ATHDN TV 2 AIABBIE exec()  compile() IZXkoTary \fLEh
23— R, 7740 b OFRETIE, future SUTBRT 2 BEXPERMN T Z2HS X512k oTwET, Z
DfEHRIE compile) DA T a VI THIEITEE S — FMIEIZOBBICHET 2 FXa X Y F2SRLTIE
S\,

SEE A X TV ERDOTa Y TN TERA AT LT future Xk, ZOBDA VX TFY REy S a YRTHEINZK
DET AVRTVEE -1 T2 ayTREILTETIRERIZVU I MZEL, A7V 7 MIC future X%
ANTBL Y, Pl B3R 2 ) P BFETEINRICHIET 2 MEEE vy > a Y TEMMCRE D 3,

BE:

PEP 236 - Back to the __ future_ future  H&HoOFEZE

130 % 7 Z Bl (simple statement)
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global &, BIfEDa— K7 my 7 2R THIRF SN2 EEXTT, global XUd, FIZEL @il %2 7 ma— 2
B LTHERTZ2EIEETEILEZEHLE T, global LTI/ a0 — U EBUTKRAERITD Z L IEAARE
TI2, HHEBZHZARZZOEK 2 7/m— L THb L ESET I/ 0 - \VERESIRT 2 Z e N TEET,

global XTHIET 240N, RILa— 7oy 7T, 707 I 47F X+ I global XX DA - TIERD
EH A

global XTHIFET 2HHNE. for —TON—THllIZ -4y bR, class EF. BIBUER. import X, EH
77— arTREEBE LTH->TERD R A,

CPython implementation detail: BITEDEIETIE, ZhHDHIRD 5 HEROPITOVTITHFI L THEEA
B, TR TLATIORMENTMAREEATNETIED D FEA, FEROFEETIZ, ZOHIREMEHIL7zD . I
ROS>B1270r 5 AOEMRMNITZZEE LD T 5A[REMNDH D £5,

TOTSIDIHDERR: global 3 =03 2R (directive) T, ZDIERANIE. global X & R
WHAAENTa— FIZH L TOABEHINE T, KT, HAAAD exec() BABINIZA 5 TW3 global XU,
BBOMSHLEZ BATWS a—F7Ry ZRIBIRZRIZT Z 23R, 2D BFINCEEATVS
a— Fid, BEoOMEH L2803 — FHNOD global XITHELZZITEH A, KD Z L2, B eval() B &
O compile() IZHYTITED £T,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal I&. FIEINFATFH a2 — "L ERLE —DOMllO R a— FTCRICHEBIN-ZHESIRT S L5
WKWLET, ZhiE. BEOF 740 b OBENE T 0 — WLV ARIEBEHERTZ2OTEETT, ZOXE. I
HBA—FH, Za—oL (EYa—)) Ra—T7PANoa -2 a—TFOIMUDEL ZHRMTES X 51Tl
9,

nonlocal X THIEXNHAHNI. global XTHIEINARIEE WL, IMIDRa—FTITTIHEET 2 HEL
SRLRTNERD FEA FTLOFEENMELNEZNE X a—TFORRPEIKRZ ZHERTEERA),

nonlocal X THIEINZEHNE. B—HINLRAA—TTCITTCREETIHRBCEEL IR EXA,

BE.
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PEP 3104 - Access to Names in Outer Scopes nonlocal XDFA,

132 % 7 Z Bl (simple statement)
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EIGHT

#43 (COMPOUND STATEMENT)

HESUTE, o (D7 —T) BAD £7; HEE, FIZA - TV 2 MOXDETORIENA S DD T
THEEZRIZLE T, RN, #EUIEBATICE 2hio THINE T, BE D2 —TIER Bl E
EHLHDET,

if  while . BXY for i, EHNZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO FH OFiZETa— KO
LT EPFEITTELLIICLET, B 77 RERD /2. #HXNIZEEX T,

BWoiE, —oL o i (clause) 257D FF, fild, Ay KL AL — b (suite) BHHEDEFT, —DODK
EXEHRTEHOANY XiE, BTRILA VFY FLRLUICEBIAET, BHONy KiF—BHICHNTZF—7—F
THED., aarTHEDLIET, A4 =M Bk THIAIZNELDERED T, R4 —ME. N XDH 3
fToanryokictIany TRY-> TEPN—DU ORI, £/21E ANy Xk ITT—2EL L YT
FENLXDEED T, BEOHEKDAAS - MIRD, SHLICEEXEZXRAITEET,; LTOXIE, else fi
BELEHD if BB T 200 FoZF D LARWVWREDHE»STIEIZRD £35:

if testl: if test2: print(x)

T, ZOaYFFAMPRTIE, £33 ilEsfEdany XDHENTT, o T, UTFDAITIE, print()
DM LIZIZETETEN DD, RLETENRVDIOEE 51 TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT LS bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef

133
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classdef

|

| async_with_stmt
| async_for_stmt
|

async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIEZHIZ NEWLINE 2>, Z D2 DEDENT 3Bz d D TR T LE T, £/ T 7 a > OGNS,
XA T ERWTHFETHE 2 DT, BIRSIZFEL £¥ A, (Python T, " &5 F23D (dangling) else’ [
X, AANEINE if XEA YTV FIEB I TRIRINE D),

MUToffiics i 2 3ERA o T E, S D7z, HEizhl4 DITICEL X5 ICLTnE T,

8.1 if X

if &, RETIKREFETT DI lbh g

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xid, Xe—D20—OfHliL TW X, HIZRZETHIT T, BEIZR-LHDRA — M 2T ZERNLET (E: true
A false DEFICOWTIE, T—ILEE (boolean operation) Hiz B L TLZEW); iz, FRLZAAL — b
ZFEITLET (ZLT, if XOMDOETIE, EITPHEZ S NEEA), BTORMIMBITIR o YE, else Hidd
HOUF. TDARA = P DBFETENET,

8.2 while X

while &, ROEPETH LM, FITZEVRIT=DIELNET:

while_stmt = "while" assignment_expression ":" suite

["else suite]

while EHRZRDIRLEBH L, ETHUIRMDAAS — b Z2ETLE T, ABBTHIUIL (B 551
BoTWbZIedbDHDRET), else HINDHI2LAITITZTNEZFEITL, V—T2KTLET,

RAIDAA — AT break XDFETEIND L, else HIDRAA - 2RHTTHI B NN—T2KTLET,

134 % 8 & 883 (compound statement)
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continue XBRAIDAA — FATEITESND &, A/ — PHIZH LD DXDE[TEAF v 7L T, ROEMF
liicR= D £9

8.3 for X

for XE, ¥—=Fr YR (XFH. BT NVELIFV A L) . ZOMOKIEARERA 7Y = 2 I (iterable object) K
DEFZICE > TRIBAIEZ1T S F=dicffibh g3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAMEI—ELIFMEAEST, ZOMRBIATITINAT I PRZALRITAERD X8 A
expression_list DFERMNT 24 T L —XHPERINET, ZOR. A TV —XHERI2ZNEThOESE
WKHLT, 4 7L =& bRINRLIEC—EDD, A4 — FDBFETEINET. ZAZThOEZIEEDR AR
(FRAIZ (assignment statement) Z B L TLIZE W) T target list ITRA XN, 2Dk, AL — pPHETSH
¥, RCOEREBE VY72 X (X —F VADETH -7z, 4 7L —K) Stoplteration filFh 2 EH L7
C XX, HIERIZ), else HidHhIUIZhDETSN, V=T F3KTLET,

BHIDAAL — b DHFT break XHEITEIN B L, else HIDAA —FEETTEZIRAN—TEKRTLET,
continue XDWHRHID AL — "N TETEINEE, AL —FHNIRDIZEDDXDE[TERF Yy T LT, ROERD
WHICFE 2 . T EROBERDPE NG SIS else HiOMMIZED £5,

for V=3 X =7y PV R FADEBADRAZITVWET, ZTHUTED, for L —THHEFD T, ZhLHTOE
ToRARBEHFZEINET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

N—=TPETLTHE =7y M) X MHNDOANIHIFRENERAD, 4T 7 TADPEOHEIIE, L—TTDORA
FRL{ITbtgERA, b b HlAAABEE range() 1&. Pascal @ for i := a to b do DFREZLI 21—
FEADISHE LT, BEOATL—XERLET; $7bb, list(range(3)) IV A [0, 1, 2] BKLFT,

AR V—THTOY =7 Y ROEF MY LMES DD £F (ZHUII 2 —XTARS—F Y AD A, il Z13
VA PCEIDEET), COEBIRIMEDONDDEEBIT 27012, NERZRDY Y Z3fFbHTEh, 20
AUV RIREDRITNEINE T, ZOIVYEBY—r Y ADEIICET I, L —TI3KTLET, 20
DB, AA = bOHTS =7 YA LBED (F/3LHO) BEEZRET 2 2. (ROBEZOMED, B
HEADBEDERDA VT v 7 AT/ 272012) ROBEPRIFENZ 22 %3, Ak, A4 —roH
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Ty —r A OBREOEZDFNICEERZHATI ., FAEOEENL—T7OROETHEHRDONS Z 212D
T3, I LMARRIE, JENRAZICokBnh T, UL, T VY ALRDR T4 R fio TRl ar—
PEDZZETEHITIONE T, FIZIERDEIICLET:

for x in al[:]:

if x < 0: a.remove(x)

8.4 try X

try SUE, DL ELHOUTH LT, BUMLEB X0/ E-R3 2V —> 7y Fa— REEELE T

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 it is the class or a base class

of the exception object, or a tuple containing an item that is the class or a base class of the exception object.

BISNDE D except BT H AL B o35G, BIEDOI— F2HS EHIHMIL ZLTHOHLAX y 7L
MR T, !

ezcept HiDAN Y XIZH 22 EFHEI ST 2 & ZWHIHNPRET 2L, TADNY FIRRIETF vy L Eh, #H
T2 BT T B HIA N R T DMBEBTED ezcept OO a2 — FRMPEUFHL AKXy 71T L TITVWET
(try XEEBHNERIT LI X 5 IfbiE ).

MG T % except HINRON B ., except HID R A — FDRETINET, ZOIE as F—V — FOFET L
ZOHTHEINT VR X =7y MHISNDBIRAZINE T, £2TD ezcept HIIETAIRER T v 72 F> TV
RUINERDEVA, 2070y 7ORBIEET 2, #@EX try XEROEZRILFTEMIELES, (20D

*LogIshg, Alofist R T 2 X575 finally HISEVIEEICOAFECHLRAZ y 7 EbD 5, HFLWHANC X > T, Hufilsh
FbhEd
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ZriE, AR PSRN 0DHIHNANY R ZHECBIMH L THFEL. Ao~ R SHD try BiTHISBFELE
L75a. SMIDANY P23 20BN B L 2N L ZERLE 5, )

B H as target o TRA XNz &, ZHUT except HiDKD D ITHEEINE T, ZHUIb oY, T
Da— K

except E as N:

foo

D LR a— FICHiREN0D X 57D TT:

except E as N:
try:
foo
finally:
del N

X oT, B4 % except HiILIBETBIRTE 2 X512 5 3701213, JIOLBNTRAZINRITUIRD FRA, Bt
DHIRXNBZDIE. FL—ZANy IR EXNB L, ZOREY 7 7L —ALERESREZED . ROHFR—IJIL
EFTZDIL—LHNOIRTORFEREEFEIRETLEI LTI,

ezcept HiD A A — M WETEINBHNC, FISNMCEET 25D sys BY 2 —MRIFEE 4L, sys.exc_info()
5772 ATEET, sys.exc_info() &, BISZ Z R, fist4 v 22V R ZLTHIANREL 2T 07T A
LOMEEENT S P —ANy 7 AT 27 (REEDEE 2SMLTEIWV) O 3 EREPLRLZE TV
ZiIRLU %7, sys.exc_info() DfEIZ, BIA 2L L BI%A» SR 2 & 1T, LUl (BIEIF O LT OfEIcR S
nxd,

A7 ard else fiiild. avru—7v—=2 try A4 — bR, FISNDEL T return X, continue
X, break XDWITNHDNETENLRD o TGEITETENE T, else HiTRZZFIINI. FATICH S ezcept
HiTIILIE XN EE A

finally 8iD3® 2HEE, " BRIEK OMUEZFEL T, £3 except HiR else HizED, try HINETIN
£3, ZNOOHOFTHADGEE, ZOHASHX N TORWEEITE, FIFHI—RIcREINE T, X
Finally BiIDETSINFE T, RESNOINDD o 725E13. finally HIORBTHRELEINE T, finally Hi
THlOBISN X SN2 5HEIE. RIEFSATOVRASHIF L WASOa Y FF A e LTRESNE T, finally
HiT return X&H 2V break XEFEITLGEZ. RIFESALHSNIHEEINET:

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42
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finally BizETLTWAHIE. 707 J 2003 HIAMEREFIHATE XA,

try...finally XD try AL — MNT return . break . F72IE continue XHBETEINIIGE. finally Hi
b, ZOX% I ERPIT ETSNE T,

BIELDIR D EIZRIRICFET SN return WK o TRED 9, finally HIMTFEITSINS /. finally
HICHRITI NIz return IIFEICREICFITINLZ 2Tk D £5:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

BIAMCE S 23 2 DD BRI BN Hilcd D 5, T, raise XOMRIC X 3PN OAEKIZET 2B, raise
X Hichh T,

N— a ¥ 3.8 TELH: Python3.8 MIATTIX, EELOMEICED finally #iTD continue SUIRIET LT,

8.5 with X

with Xi&, 70y 7DFETE, AVFTFAMIEI—I PR Lo TERSNLEXY Yy FTTI v T T2
b FEd (with XEAYTFAIFZ =% 2272 ay2ZRLTEEIV), ZhCED, k<53
try...ezcept...finally FIH X =2 %2 h T2 AL L THEMICHAHST 2 Z e A TE T,

with_stmt = "with" with_<tem ("," with_item)* ":" suite

with_item := expression ["as" target]

—D0D 7 EHR” RO with XOFITELTD X5 ICHEITL £ 3
1. aY 7% A MK (with_item THEZONLR) 2T 22T, aV7FA P2 —Y ¥ ZHIFL £7,
2. AVFTFAII =T ¥ D __enter__() XYy FH, BTMHS =dicu—FEhET,
3. AVTHFAMIA—T XD __exit__ () XYy P2, BTMES dicn—FEhixd,
4. AVFTFAMII=I%D __enter__ () XV v RHRMPINE T,

5. with XIZX =7 v " BEEFNTWEL, ZHUT __enter__ () OEORDEPMUAINE T,

AR with UL, __enter O XYV v FHPIT - KT LEGEICE __exit__ () PWEIIMEINS Z

138 % 8 & 883 (compound statement)
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YERMEILE T, TTDT, BLE—F v YR MDODRAHFICZ I —BRELEGEIIE. ZHRIEZDR
A—bPOHFTRELEZ IR ESHEONET, UTORT v 7 6 2SR TLEX W,

6. A4 — bPBETSNET,

7. AVTFRAMIE—=I%D __exit__ () AV v RBMEEINE T, RA—’fIMC Ko TRTEIN=D]%
5, ZOFMDOTL fH, "L —ANw IHB __exit__ () W LTEINET, 25 TRIINI 320
None 5|IBMEZ 6N F T,

A4 =M K DIRT SN, __ezit__ () XY v FHLORDEHH (false) 7 HIE. BISHFEEH &
NEJ, ZORDMENE (true) 7251 XFINIIIHI S, FATIZ with XDRDXLPHHEE £ T

B LEDAA — AP TRNVASLOMETKR T LGE. 20 __ezit__ () »HORDEHIZEH S
T, FETRIEAE LMK T OIS U8 O ED Sk L £9,

DIFpa— k.

with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit (manager, None, None, None)

EROBEREPH DL E, AV TFAMII—I Y IFEBD with XPFA S EINT=2D X S5ITETLET:

with A() as a, B() as b:
SUITE

ZAUIR ke FEfT T

8.5. with X 139




The Python Language Reference, 'J1)—2X 3.8.20

with A() as a:
with B() as b:
SUITE

A=Yy 31 TEE: @HOaY T XX PREFR-PLELL,
BE:

PEP 343 - "with" XF7— kX2 + Python @ with XDtk HR. BIOHIPREHEEINTVETS,

8.6 BHER

BIBUERIE., 2 —PERBEEA 7Y =7 P2 ERLFT (IRERDOME HiSHR):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator = "Q@" dotted_name ["(" [argument_list [","]] ")"] NEWLINE
dotted_name n= identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_posc

| parameter_list_nmo_posonly

parameter_list_no_posonly := defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

I Wy parameter [u’n]

parameter n= identifier [":" ezpression]
defparameter n=  parameter ["=" expression]
funcname n= identifier

BMERIIFETATRER LT, BMBERZET T3 L. HEDOD — LALLM THEBL B LE 7227 F
(BB OFEITAREQ — R 2L 20T v %) ICHELE T, ZOBEBA 7Y =7 Micid, BEDMUH X BIicfE
bivd rrm — OV EETZER e LT, HED 1 — VR EGFTZEEANDOSHB A > TWET,

BIRUE FIIBIBUAA % FT U $ 8 A BIBARREBEBSIF O S icoAFETEnE T,

BBERIE—2D LD 7aAL—2 KTo7 v S TEFET, 7aL—FREIBBEERT 2 &, BEERDA-T
WARRa—FTIMBEEINE T, ZOMEIR, A 7227 22— 3|Buc A LAJREA 7Y = 7 TR

2 EROAKRDBEHIOX L L THONEZXFHNY 7 713, ZOBEOD __doc__ BIEICAHSh, Z0MMD FFaxXxyF—23a X
FH| Tk ¥

140 % 8 & 883 (compound statement)
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TAUIED FR A, BBA 7Y =227 OO DI, BENELEBHICRBENE T, BROoTar—XiEx X
FLTHEHZNE T, fIZE UToLS5ka—F:

ef1(arg)
ef2
def func(): pass

1. P00 RE EMTy

def func(): pass
func = fi(arg) (£2(func))

7L, BiEDa— FTIEILA DBZE func & WS HEMN—RANITRMEST 2 2232w, EnwH e I2%Z2kRE
\ij—o

1 DB kD R5IEL 2% parameter = expression DM - TWBH & Z, BIE " 77 2L M EUE” 2Fo v &
WET, 7740 MEEFRORGIETE, PEOH LRI ZHISHIG S 2 5|18 3BT E, 2058518
T 74N MEPMEDNE T, HE5IBDT 7 4V MEZF > TW 255G, ZHLE 7" BT 2 £ TO5%U
ETT 740V MEZF > TORITERD FRA - ZHUSHEERTIEEBHR I A TORWHSIHIR T,

77 2 FEIREISEBERDRITINZ LEICEDNSAENTHESNE T, ZAUE. 77 41 M 5IEOKIBIEA
ERSND L F W —ERFFHIEA, AL ”FHEAQ” EAFTHLOLRICHEHEN S Z e 2FKRL X
To COMMEMMLTH I LIRS, 7740 F5IBUEL Y R PRFHED LS BRI 2 —XTNVRF T =22 b
TH2 e ZWCHETY: BN IOF 7Y 227 P 2LHE (FIZIEY R MCHRZEM) $5L. ZO7 74 MA
DPEBOREEZZITLELET, —icid. SAEERLEVEIETY, ZOX5 REIEZ#IT 2123 77+
)V MEE LT None Zffivy, 2 OfEZBEBAKDOHTHRINCT A P LET, MIZIZUFOLIICLET:

def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin.append("property of the zoo")

return penguin

BEEE OV U O BRI T 2 38, MFUH L (call) BTSN TWE T, BBIECHLZITY 2. R5
AR YR MIELBREINTRTD T XK, MBI, F—7—F 58 77 4L MED VT h 0 SEPRAE
NF ¥, "*identifier” WRADBEET I, Kol TR TOMESIBEZ T - 7-X it ang s, &
DT 7 b MEIZZED X TILTF, "**xidentifier” WRAMBEETIUI, RoITRTOF—T— F5lEx2
WollHFMED~xy By 74 7= Mt Engd, TOF 740 MARRI LoDy ¥y 7F 7
JVxZ MTT, "7 R "kidentifier” DED T XA RXEF—V—FEHARTIX—XT, F—U—F5l8ck-T
DAFESNE T, 7/” DHTD T X XN BEHH T X —&T, MEFEICE > TOAEINET,

N— g ¥ 3.8 TEH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FIEOTE. BB ICHET T 7 expression” FERD 7/ 57— 3> o Fd, *identifier %
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xxidentifier DR TH. TRTOS 7/ 7 —>ary22360ET, BT, 51V X 0%k
IZ 7> expression” ¥R D "return” 7/ 7 —>a v EDIFILNET, INHDT /) T—ravid, EEOHE
#h7% Python ORXMMEZE T, 7/ 7= arhdHoThH, HBOEKRIIEZEDY ERA, 7/ 7—> 3 VO
X, BBA 7Y =27 D __annotations__ BHED., 518K EF—r T EHEE LTHELNE T, __future__ D
annotations 4 ¥ R— F 2o 725FE1E. 7/ 7 — 3 VIFETRIQEIXFY e UTRFFE N, 24Uz & b FFfi
DEREDATREIC R > TVWE T, £I3TRWVWERIK, 7/ 77— a VIZBEBERPFETIN- e 2 IFfix v E 3,
DT —RATRE, 7/ 7= ayidy —Ra—FIZBN0 L I3ES IHF Tz ZehdHb 3,

REARHCEH T 2 72012, AR (BRTCHBX N TORWVER) 2ERT2 2 dTEET, ZhUd SL4
(lambda) OEITHH SN TVE 7 AX K2 VE T, 7 22X N BEBEROBIRRIUTBEE 20T
PIHERLTLEXIW,; Vdef” XTERSINZBED 7 2 XA TERINZBEO X 51, 518 LTERED.,
HOAFNCEI DS TE2Z D TEET, BRORE 7 /7 -2 a UPEFTTELZDT, "def” RO AR & DiEN
T,

TATIINDRE: FRRE WA TP 27 b TF, BRBERNTEITSNL "def” . EDERFIEE L
THEEZR— VBB EZERLE T, 2R LEEBATHEDLDN 2 BHZERIZ. def ZEATV DAL
ZRICT 72 ATEE T, abillld el DV ERE (naming and binding) BizZRL T ZE W,

BE:
PEP 3107 - Function Annotations Bi%(7 / 7—3 a v Ot tkEE,
PEP 484 - B Y b 75— a v OEERNLREFRMITITH2H L v FDER,

PEP 526 - Syntax for Variable Annotations 27 7 RZr 4 VARV RAERZ EOEBICTe Y PWEFTE
Y TilE

PEP 563 - 7/ 7—> 3 Y OBEFHE TS T / 77— a Y2 EMEHES 2 DT S KFAIER TR S
5Z212k3, 77— aviiBIBRRIASROY K-t

8.7 VS AER

ZIRAEREF, VIAFTY 2 P EERLTT (REEDEE HiZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERFFEITRER LTS, M&KY 2 M3lE, REZ 7RV 2527 (K EERFVGIZ, X827
SZAEZBRBLTIIEIV), TILSH, VRAMDZFALHOBEREDFTHIIY 727 7 AL L THRWS TR TH BN
ETT, MRV ZFDRVWI T RE, T7 4L T, HEZ 7R object ZMEKT 20T
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class Foo:

pass

. UM ERFTT

class Foo(object):

pass

RIZT FADAA — b, Wi FEIT7 L — L (BEIDITERE (naming and binding) # B LTI W) A
T, FiilEonlzn— HLVARIER L T4 D270 — VARTERZ# > TRITESNET (BH. ZORL— M
BECEBERDEENET ). V7 I7RADAA = MHFETLKR D, FIT7L—LB3HEINETN, n—A1
REMZEMIREINE T, R, RV R P REEY 7212, (RMESNa— VAT % BRI,
ENEIUES T FRAF TV 27 FPERSNE T, RFZIT, ORIV HFERTEVT, 77 24DZD
JIARFTY 27 MTHREENET,

7 I ARKCEUDERSINIAFIZFH L VI A0 __dict__ KRS ET, ZOWEIHRFTE 20,
7 AMEL NI BRI DOEBEL 2o TERSINL I FRATHLLZDATT,

77 ZMERE, AR TSR ZRALTRBICARZ< A X TEET,

B z7aL—1r320LRLEIIC, 77RBTaL—1+35IeHhHRET,

@f1(arg)
ef2

class Foo: pass

. RnWREFET T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7 alL— X2 XOFHEHRANIREE T 2L — & AU T, #RIE7 7 2ABICHBINE T,

TOUSIDHDER: 77 RAEBNTERSINLERIIZ FABETH Y, £2TOAL YAV ABTHEI N
9, A VARV ABEHIZ, XYV v ROHT self.name = value ¥ T35 CRETEET, Z77ABHEDA
VAR AEMD "self.name” KL T7 V7 ERATE, ZORTLTT7 7 EALELE, 4 VAR ZBHEFREZD
I ABEERREMLET, 77 REMEE. A VARV RABEDOT 7 AL MEE LTEZETH, 22183 a—%7
NIEZRME S & TR BAERICORD D £F, ot F 25 &, FliRFEEN RS 4 VARV AERE/ERT
ER 0

BE.

3 25 ZDKEDBEHDONL e LTHONBZXFHN 770, ZOARMZEMD __doc__ BEHERD, ZDOZFAD RFaXVF—T3
IR I N ET
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PEP 3115 - Metaclasses in Python 3000 X &% 27 5 ADEZEHEDLIEL, AR I FANEDI FANED &
S ITHER I N2 D OB 2 ZH U742 R

PEP 3129 - /S ZXFaL—4 75257 aL—XZ2EMULEELRE BEFaL -2 XYy FFalL—&iZ
PEP 318 TEAXNFE L=,

8.8 JIL—F>

N—Ya ¥ 3.5 TEM.

8.8.1 JIL—FUEHES

async_funcdef 1= [decorators] "async" "def" funcname "(" [parameter_ list] ")"

["->" expression] ":" suite

Python THFEITLTW3 al—F Y iFZ L DRKT—RHZILEHHNITE XS (JL—F2 2L TILI W),
IN—F YEABOARKTIE, avait #@&IlF & async @A FIETRFEICRD £7; await XKTH B async for &
async with AN —F VEBOKREKTLIEZ FHE Ao

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
aAN—F VBEBOAREKDHT yield from N2 HH T % & SyntaxError 12720 ¥9,

a)L—F B OH:

async def func(paraml, param?2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable @ iter DFEEN HIWFIEFIAD a — FHEX asynchronous iterator D next XY v Kip
5 IEFEID 2 — FHERE T,

async for I Ko CIHFEEALRA T L — X 2fHIZA T —2arF2 e TEEXT,

144 % 8 & 883 (compound statement)
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IVENO=E

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & E T3

iter (ITER)

iter = type(iter).__aiter__(iter)

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

N adter ()R __anext_ () ZBIRLTLIEE W,

aN—F VEBORERDIT async for xS % & SyntaxError 12720 ¥7,

8.8.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager V&, enter XY v ¥ ¥ exit XY v FHNETHITZ —K{EILETE % context
manager T

IVENJM=E

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEfT T

manager = (EXPRESSION)
aexit = type(manager).__aexit__

aenter = type(manager).__aenter__

(Ko<= 1ZHi)
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HIDR— % 5D E)

value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

await aexit(manager, None, None, None)

N aenter () __aezit_ () BESHBLTLIEI W,
an—F VEBOARERDIT async with X2HHT % & SyntaxError 12720 ¥9,
2E:

PEP 492 - async X H & U await BXHFEIOIIN—F> 2,1 —F % Python DF & MY 5 LR
2L, ¥ R— b FARCRBINL 4R E

fix

146 % 8 & 883 (compound statement)
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NINE

ky FLARIVEHE

Python £ & 7Y &%, BEANR, 07700518 LTERZNLRAZ Y b, WEEINC A4 TATIE R
T2, BV a—NADY =R T 7 ANVRKRYE, BRARATEDPOANIZBI P TEET, ZOETIE, Zhth
DEEITHW O N BRI OWTHIAL TV E T,

9.1 2% Python 7O 5 L

SR OF T, ZOFEEUETE2A VR TV RXBPED ISR EINS 0 FTHET Z2LEITR VDT

B, TR Python 7027 20 &2 > TEL e RICLBEE T, E2K Python v 7 J Ak, BRI
b SN B85 2 TOMAAAEHEHEE Y 2 — L HFIHFHET, 2D sys (BA RS AT A9 —E R),
builtins (FHAAABIEL S, B XU None)., __main__ D 3 DEFRD2TOEY a2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FITT I a—ArB X0 — OV A2 %
RT3 DICHLNE T,

5272 Python 7127 AD#E. FTOHITERSE 77 A VAHDDDHDTT,

A4 YR T) ZIFE MNEERE—F (interactive mode) TEEIZNZ I dHDET; ZOHE. A Y X TV XF5%ELR
BRIV T LEHRATETTZOTIEIRL, —ERXE—DOFTY (HEXDLZbHD ET) ZHAAATIEITL
9, YIHIIREBOREE., B2k 7ur I o 2E T2 ZORBELEFRILTY; £EITE. __main__ OHAHFIH
RN TETENET,

ST I 8E 3 OOEATA VA - ) XEXET: -c string A~ KIF3A4 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 7 7 A REEAND tty 734 R
ol A V2= ZINFEE—FICAD ET, ZhLHNDEEE. 77 A VERERTIu I 68 LTH
TLED,

147
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9.2 771ILAAN

IENFE 2 7 7 A A SFEAH E N ANZ, £TRUEA:

file_input = (NEWLINE | statement)*

ZrhET, ZoMGEE. UTFTORKETHWoNET:
o (77 ANRXFEHIND) 58427 Python 07T LERUENT 2 & %
o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA

WEEE— FTOANE, UROSGED FITHXX T S L 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE—FTE (Fy TLNL0) HEXDRBICZEATE AL TERLRVI LICHERLTLEEI W, Zh
. EAEXOKIE =R T 27D DF20 D & L TRETT,

9.4 AN

HKANIZIE eval O DD E T, ZHIREEHOEHZEAL £3. eval O IZHF 23755 8, UUTFOEK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*

148 FIE FYTLRNILER
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FERBIGELER

ZHEFE, =Y =TI 2R —XDFHAIAAT, Python DY -7 7 A V2T 2D cfibhd, TR

Python OSETT:

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide. python. org/qgrammar/

H*

Start symbols for the grammar:
single_input s a single interactive statement;

file_input is a module or sequence of commands rTead from an input file;

func_type_input is a PEP 484 Python 2 function type comment

#

#

#

# eval_input is the input for the eval() functions.

#

# NB: compound_stmt in single_input s followed by extra NEWLINE!
#

NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)+* ENDMARKER
eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef
funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite

parameters: '(' [typedargslist] ')’

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]
#
#
#

kwargs = '**' tfpdef [','] [TYPE_COMMENT]
args = '*' [tfpdef]

kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_COMMENT] [kwargs]])

KOR—SEER)
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(FIDR=I 5 DfEE)

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE_COMMENT | [',' [TYPE_COMMENT] [args_kwonly_
—kwargs]])

# typedargslist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs

# typedarglist = (arguments ',' [TYPE COMMENT] '/' [',' [[TYPE COMMENT] typedargslist_no_
—posonlyl]) /[ (typedargslist_no_posonly)"”

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' testl)* ',' [TYPE_COMMENT] '/' [',' [ [TYPE_
—+COMMENT] tfpdef ['=' test] (
'," [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
"x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
—'s*x' tfpdef [','] [TYPE_COMMENT]]I)
| 'sx' tfpdef [','] [TYPE_COMMENT]1])
| 'sx' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] ['*x',
—tfpdef [','] [TYPE_COMMENT]I])
| 'sx' tfpdef [','] [TYPE_COMMENT]I] )
|  (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
"x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] ['sx*',
—tfpdef [','] [TYPE_COMMENT]]])
| 'sx' tfpdef [','] [TYPE_COMMENT]II)
| "' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] ['sx'y
—tfpdef [','] [TYPE_COMMENT]]])
| 'xx' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]

The following definition for warargslist is equivalent to this set of rules:

#
#
# arguments = argument (',' argument )*

# argument = vfpdef ['=' test]

# kwargs = '*x' vufpdef [',']

# args = '*' [vfpdef]

# kwonly_kwargs = (', ' argument )* [',' [kwargs]]

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs
#

#

#

varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_no_posonly)
It needs to be fully ezpanded to allow our LL(1) parser to work on %t.

varargslist: vfpdef ['=' test ]J(',' vfpdef ['=' test])x* ',' '/' ['," [ (vfpdef ['=' test] (','y
—vipdef ['=' testl)* [',' [
"' [vfpdef] (',' vfpdef ['=' test])* [',' ['*x' vfpdef [',']]]
| 'sx' yEpdef [','11]

KOR—SE)
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(FIDR=I 5 DfEE)

| 'x' [vfpdef] (',' vfpdef ['=' testl)* [',' ['*x' vipdef [',']]]
| 'xx' vfpdef [',']) 11 | (vfpdef ['=' test] (',' vfpdef ['=' testl)* [',' [
"' [vfpdef] (',' vfpdef ['=' test])* [',' ['*x' vfpdef [',']]]
| 'xx' vfpdef [',']]]

| 's' [vfpdef] (',' vfpdef ['=' test])* [',' ['*x' vfpdef [',']1]]

| 'xx' vifpdef [',']
)
vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[('=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',']

augassign: ('+=' | '-=' [ ‘'sx=' | 'e=" | '/=' | '"f=" | '&=" | '|=" | '7="|
<<= >=r | kst | /=)

# For nmnormal and annotated assignments, additional restrictions enforced by the interpreter
del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt

break_stmt: 'break'

continue_stmt: 'continue'

return_stmt: 'return' [testlist_star_expr]

yield_stmt: yield_expr

raise_stmt: 'raise' [test ['from' test]]

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' ('s' | '(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]

dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)*

nonlocal_stmt: 'nonlocal' NAME (',' NAME)*

assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classdef |
—decorated | async_stmt

async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if _stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else' ':' suite]

while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]

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

for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suitel
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
['else' ':' suite]
['finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' [TYPE_COMMENT] suite

with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause s last
except_clause: 'except' [test ['as' NAME]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]
test: or_test ['if' or_test 'else' test] | lambdef
test_nocond: or_test | lambdef_nocond
lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'mot' not_test | comparison
comparison: expr (comp_op expr)*
# <> asn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'['=='['>="|'<="['<>'|'I="|"in'|'not' 'in'|'is'|'is' 'mnot'
star_expr: '*' expr
expr: xor_expr ('|' xor_expr)x*
xor_expr: and_expr ('~' and_expr)*
and_expr: shift_expr ('&' shift_expr)x*
shift_expr: arith_expr (('<<'['>>') arith_expr)*
arith_expr: term (('+'['-') term)*
term: factor (('x'['@'['/"'['}'|"'//") factor)x
factor: ('+'|'-'|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: [AWAIT] atom trailerx
atom: ('(' [yield_exprl|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |

NAME | NUMBER | STRING+ | '...' | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_expr))* [','] )
trailer: '(' [arglist] ')' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',']
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | 'x*' expr)

(comp_for | (',' (test ':' test | '#x' expr))* [','])) |

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

((test | star_expr)
(comp_for | (',' (test | star_expr))* [','1)) )

classdef: 'class' NAME ['(' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [',']
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test"” is really "keyword '=' test"”, but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*exzpr' in star_ezpr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
"xx' test |
"x' test )

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for

comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]

yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites ©s only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: '(' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [',
['x' [test] (',' test)* [',' 'xx' test] | '#*' test]]
[ "' [test] (',' test)* [',' 's*x' test] | 'xx' test)
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>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77 ) D 1ib2to3 L LTHHTE X T, BHEDY - L LTOEZX 227 Y 7 A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREIK F R) REIE S T AL duck-typing ZRTET % D DT, hasattr() R EDHID
77 =9 7 TEIAMEIFTH - 72 DWIDITEE S (B2 magic methods DFE) JFEICA ¥ R —T7 2 —A%E
RILDHEZRML £3, ABC IR (virtual) 727 7 ZA2EALE T, ZHIH T I ALK L £8
AD, ZNTD isinstance() X issubclass() KR INET; abc TP 2 — LD FFa XV M 2SR
LTLZ&E W, Python 1213, Z< DfflAAA ABC RSN TVE T, ZDMRIE, (collections.abe
EY2—)LT) 7—ZMiE, (numbers €Y 2 —LT) . (io €Y 2—/T) X+ VY—A4, (importlib.abc
EV2—NT) A VR=F7 74 YERUB =KX =TT, abc T 2—L%2FHALTHED ABC Z/EKT
EE3

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—FalE: BBOTOH L ORI BOBNIEAFADWd D (B name=) . *x ZHil) =&
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

complex (3, 5)
complex(*(3, 5))

FEI BB OERICB VTN &0 —HVZEICE D YT oRE T, 8D Y TR HACOWTIE
UL (call) BBRLTLES WV, S YRy 7 ACBWTEIMERTEDICHLOLREMS 2 L8
HokE 5, FMiX N7 — HAZHCE D YT Hh T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIEAZ > 7F A b~ —T %) __aenter__() & __aezit__() XY v F%
EFET DI LT async with XNDIRELZEHT 247927 T3, PEP 492 TEAZNE L,

asynchronous generator (JEFIAY = x L — &) asynchronous generator iterator %R BT T, async def
TERBINZaN—F VBB TOE T, yield REFORTRED 3, yield Rix async for
N—TTHATE2EOW S ZERT 2DIMHEHENET,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

IERIIY = 2 L — XBEEUTIE. async for XX async with X723 TR await RO DHZZ DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZHUE, __anext__ () XV v FEMo TR N7 L =12 awaitable 7Y = 7 b %IRS asynchronous
iterator T3 o Z @ awaitable A 7Y =7 ME, XD yield RETOIEFAIAY = 2 L — X B DO AL L
fTLET,

yield 12 720, ZOMETOETRE (2 —I VAR REKRED try ) WHIZ—FHEIE X E
To __anext__ () TIREXNMD awaitable I2&k > T FEFEHAS TR L —2AFL—4 BERICHMA XN
e, A L-EEEUSR L3, PEP 492 BX U PEP 525 S L T &0,

asynchronous iterable (JEFEI A 7 Z 7 V) async for XOHPTHHTEZ A7 =227 T3, BHHOD
__aiter _ () XY v EH» 5 asynchronous iterator IR I RIFWER D FH A, PEP 492 TEHAX
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter () & __anext__ () XYV v REFREL AT
=27 MTF, __anext__ & awaitable X 72 =27 P ERBIRITNIEKR D £ A, async for &
StopAsyncIteration fISV 2k 3 2 T, IEFAMA 7L —X D __anext__ () XY v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await RTHAT 2 e BHRKZ AT =27 b TT, coroutine 2> __await__ () AV v
FBH2A TP +TF, PEP 492 2SI L TL 72X,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) KLHONTVAIEEBRZILRLZZD DT, IRTOHMIERE BHOME LTEE
NFET, BEOIEBEN (-1 OFHGR) ITE Bz IT 20T —RIEFTIE 1 e FErN, LHTIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
JCEEZT, HIXIE 3+1j TT, math TY 2 — LOEBLKREFH T 2121&, cnath Z2VF 3, HE
BOMHEID 2D SELRBFEOMEET S, KEEZEC 2T, IZIFHEVREHRLTLE>TIWT
L&2,

context manager (YT FAMTR—I %) __enter__ () & __exit__ () XV v FEEFRT DI LT with X
NOBREREET 247227 T, PEP 343 28R LT FX W,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFITAL Y FTELEDBFEZAL Yy FE—ALRA ML= RHUTVET, LErLaryTFAMEKTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2

DEHDBI T, contextvars ZZML TL X W,

contiguous  (FEHE. HT) Nv 7 7 DA CHEHL E721% Fortran &t TH2LEIT. TNy 7 7 1358k L
TWAEAREFT, YuRjny 7 71d C #ETH D Fortran @i T3, —XTOlHITIEZ, ZDHEE
BT XEY ETHHES 2 X5 REES N, BRFEXLaI»HEE DI TWEFR T3, ZXT0
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EDRTEET, AL—F VI async def X TEETEZE S, PEP 492 2SR L T Z& W,

coroutine function (I —F VB coroutine A 7Y =7 + 2R TRAETY ., ar—F VBT async def X
THRIEXN, await. async for. BX U async with ¥F—V—RFE2FOZ R ET, bk PEP
492 THAZINE L7

CPython python.org TEAE AL TWA, Python 027 I v 7 FFEOEMERNKRFEE TS, "CPython” ¥\ 5
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%&) IO %IRRT, B, Owrapper M TR ZLH i L GHEHZNES, 7L —
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :
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def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FUM@EA 2 7 RCHFELE T, DEDEDAETEA, TAL—XIZOVWTEH LI, BHESE BX
L IVFAFE DRFa XY bESRLTIIZE N,

descriptor (FARAZUTR) XYV v R __get__ (), __set__(), H5WVIE __delete__ () ZERZLTVELF Tz
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

TAIZVTEZDRAY v RICBLTH LI, TRIZ U TE (descriptor) DEE 2SR T I W,

dictionary (%) RO ¥ — Z T 28 BEH TS, __hash__ () XYV v F¥ __eq () XV v FEHE
BELEEOA TV 2/ FEF—ICCEET, Perl TlE Ay &2 (hash) LIHEATLE T,

dictionary comprehension (FEEMNEERGL) iterable NORTH 2 WE—HOBERZUE L T, ZOME»I B2
HETRT a7 MrEZXFH T, results = {n: n ** 2 for n in range(10)} £33, ¥—n
ZMEn #* 2 1IN 2EEZERLE T, YR &, #EEORT 2ZRL TSV,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() PR FTA T =7 b TT, FH
DHHOBM L 2 —2RH L £F, T0bb, HEMILEINI a2 —3ZRERKML £5, #E
L2 —ZlflANC TR Y R M2 51213 list(dictview) ZfH L TLZE W, dict-views ZZH LT
&,

docstring 7 Z R, B EY 2 - NVDEMOATHEZXFHNV TNV TT, ZDRA — b DETRITITIEMR X
NETH, a4 7o THAIEN, 207 IR, BB Y 2—1D __doc__ BYEL LTIRIEZ L
FT, AVIFRARIZ T a v TES GRIE: BHEELTBRTES) OT, A7V bDRFa XUk
F EEEWRIGFT TS,

duck-typing H2A TP 27 " BELWVWA VR T 2 —RER>TWAPERETIDICA TV =7 FOB%E R
WFRZ5 IV IARANTT, bz, BiICH T 227 DX Yy RRBULIEN Y fibhizb
LET, (ZeADESICRZAT, 7eADEIRIBHE, ZAET eV THS,)) 41 ¥R 7 2 —RA%H X
DEHTZIET, LR TSI vana— NI, KVE—7 4 v 7 RRBEHF L CRREEZ M EXEF
T X7 XAV type() % isinstance ) WX AHEX BT E T, (XL, ¥ x4V I %
HMREEREI SR THTETL2IedTEET, ) 2ofb D, HAKZ hasattr () HIER FAFP a3
SVIERFBALES,
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EAFP TEBA[%2 2 2 X DEFL %D HHAES (easier to ask for forgiveness than permission, ~— 7 4 —Dik
H) ) OMETF, Zd Python TILL b TWBa—F 4 ¥ 7 ARA LT, BEIIENZF—CEED
FET 2D EIREL. ZDREDE > TWGEIHI 2R L £ 3, OB TFRCEIZ2a—74
VITARANMZIE, try XBEXY ezcept XD EADHBZOPRHTT, ZD77=v 2k CDLXS
REFETILLHbLATWS LBYL AX A4 N EMBHIZD DT,

expression (R) (2D EEFHliE N5, —F& %D DM (a piece of syntax) TF, S0z 5, iV
T I, Al BT 7R, HEFPHEEMTOH LAY, ERERITROEROMAERTT, OZL D
b LEWV, Python TR EFBORTOMEERIRE VI DI TEDH D FHA, while DEIIZ, REL
TRERARNWX 3HD T, ALK TRELIXTT,

extension module (#LAREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryvri—YP—a—FeehehLET,

f-string  'f£' R 'F' AEBITWISCFINY 7 I L string” EFEER, ZHUE T A=Y MEAXFH
TZI ORI OAMTT, PEP 498 ML T X0,

file object (77 ANF TV =27 ) ROV Y —=ZAD T 7 4 L&A API (read() % write() XV v FEF§
DHD) EREALTVWEATI 27 bTT, 77404727 NI, fEINLFRICL - T, EED
TFTARIZEDT 7400, ZOMDERA TDR ML —=IRMET AR (FlZIF, BEEAHS, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEET, 77 A4 TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF T2 MZREBRE3IEBBEIDET: FO N1 FU—=T714IL. Ny T 7E0- N1F
=T 7, ZLTCTFAFT7AIL TFo /X —T 24 RF io EV 22— L TEEINTVET,
T 7 AN T 27 N BAEZREHEN TR TR open() B EMES 22T,

file-like object file object ¥ RFET T,
finder (774 Y&) A YR=FZNTVBEY 2 =D loader DFEREATTZ2A7Y 227 b TH,

Python 3.3 T 2 MED 7 » 4 X235 D £9, sys.meta_path THEHEN S meta path finder
©. sys.path_hooks T XN 3 path entry finder T3,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division —FEITVVNZIWEEIZALD 2 HEFEREL, floor division HE TIX // TF, HIZIWE. 11 // 41F 2
1272, float @ true division OFER 2.75 LB D FF, (-11) // 41& -2.75 2 INSVWAIC DB D
T -3 RKABZZLIEFELTLZEEXW, PEP 238 2B L T X\,

function (BI%) MEOCH LENCMEZ RS —HONXD Z & T3, BT 0 Lo E5|18 2T Z e 3HERE T,
FEDRITRHI T B2 RS2 e R E 5, R3IE. AV v R, BEES 22 LTIV,

function annotation (BT /7 —3 a ) BIBD 8T X — X RIR DED annotation TF,

BT/ 7—>ayid, BEEEEYE OoDIEDbRES: fIZIX. ZOBKE 2 5D int HD51%
D ISR, £ int OBV EZFO LIS TVET,
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def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT ) 7—> a Y OXEX BEESZ OFTHHZhTVWETD,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL X\,

_ future_ HBBEOLRWHILLSERELZBEDA > X 7Y X THMIT 272012707 5 <HHHTE % it
{Jy‘{:&?\/\‘l ""]]/—’C‘\j_o

__future__ Y 2 —/L% import L TZDEZFAMIT4IUX, ¥z ELD TEME =D 0nwD
T, WOEBT 7 4L sOEREICZ 2 00b D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YavLr7>ay) ZHbREEDLDNSZ Z 2 DRV EY ZFRT 20 T3, Python
F. BlRA T Vb ERSRERH UBE ST 2RI —YalL s X effioThHR—YavL s> arzi7
WET, IRN—ValLrXiEge BV a—LEMlio THIETE T,

generator (¥ =% L —2&) generator iterator %2R 3BT, @EHOBBUTLITVETH, yield R FFoR
THEZDET, yield RiF, for L—FTHMATELD, next O B THEZ 1 DFOMHHIL7ZDTES,
fHDM N ZAM T 2 DI E T,

BEIEY 2 AL —ZBZHELE T, WRCL-sTE Pz RL—F4TL—% 25T HEVH D £7,
BRSO BRSO 2T E, B LD e 2B 2 AL £,

generator iterator (¥ =L —& A 7L —2X&) generator BATHERZINE I TV =7 M TT,

yield DIz NITHITEITIRE (BFEBSRUHD try X Z2ET) ZillE L T, WHIE—RENc il X
NET, JxRL—FA4T7L—& Hfchd e, L EMNEZIG L T (@ OBEBNETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression (¥ = #L—&ZN) 4 7L —XZ2BITXTY, HHOKIZ, V—TEREZERT S for fi
HipH, 2 U CHIEATEER if HiAto 00TV 3E XS IR T, 25 LTk hizd, SMiloBIEuc
JTEZAERL £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v Z7BI#) Bz 38U LRI Ci#EZ 5 2 BBE D oM S W 2 BT 3, PP L
FHCEDERELZHNE2IET 4 28y F 70TV LI DRESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

GIL  global interpreter lock BB L TL FEE W,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

7272 U, BBUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FEfEe Ny ¥ 2t HREOFEOEVILE L §
% ¥ X2 GIL 2R3 2 X5 ICRGEI SN TVWE T, %7, [/O Lz 3 2586 GIL 3EICHREn T,

BRI HHASAVF ALy ME” Led 27V & (R 27— 2zl vkETr v 75 2%) H5
HEINFELED, BBy IATaty FPOGEDART 4+ =< Y ADEP>TOTHHLELATL
Joo TONRT7 4=V ADOMBEEHERL LS T2, EENIDEMCHRVRTFaIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
RATREBRL ANy Y 2 HZ2HFHT 24 Fa—FDFy v 22774 LTT,

hashable (/v ¥ 2 ®[RE) Nw 2 adgE kA TV =7 beid, EHFHBTEDO RNy Y2 fliZRD
(_hash._ () AV FABE), o+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
Vx 7 FTT, AR Y ¥ 20[REA TV 2 7 PEAMTHE U Y & 2 BEFRORELRDH D £5,

Ny Y ATARERA TV 27 MIFHEDOF —DREEDRAUN— LTHZE T, #HEPESDT — XREBIZN
Ay Y 2l R F>TVWE256TT,

Python @4 I 2 =X ITARBHAAALFT T =27 MEL IFE ANy Y aR[RETT, (VA MPHED X
572) T2 —RITNZAVTFIEINY T aPARET T, (X IR frozenset DX H72) 4 I a—KX TNz
YT EEBANY VAT RETH DI L EDAHNY Y2 AETT, —PF—ERDI FADA Y ARV AT
HBEOIBRATI 2T MEIT 7 AN P TAY Y aA[RETT, Z06EET (HEZRVT) HEMRIZIESE
flich b, Ny >aflid id0) XbhESLIET,

IDLE Python OFABIFERE (Integrated DeveLopment Environment) T3, IDLE & Python OFEHE) 72T
AICFAHE N TV R EERN RO T 4 X A V2TV ZRFETT,

immutable (4 3 2—X70) FEOMERE /AT 22 FTFo 43 2a—XTARA TV 22 Mcld. 5K,
XHEF, BRXORTIABERBD £F, THEDF TV 22 MAERZER SN ¥ A, HOMEDESE S
BT, HieA 7Y 22 PR LRTIEED E€A. 4 I 2—XTARF TV 22 MiE, BED Y
S afHEPREE R BRI CEERZE TR LET, HEOF—2Z0HITT,

import path path based finder %3 import 3 2 E€Y 2 —VZREKT 251 (L7213 path entry) DY R b, import
. 20OV R MIEE sys.path 2ORETH, 7y Fr—YOHEEIH Y r—2 D __path__ EMH
"o HRKRET,

importing »%EY 2 —/L® Python 2 — FMFIDEY 2 —LD Python 2 — R THX 23 X512 T 30U T,

importer EV 2 —AZEL T —FT2FT7T 27 b, finder & loader DEHSTHEHEFTI 27 by,
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interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
MDIES —r A BB WL Sequence BFEmEFEIE L2 __diter _ () XV v ¥ __getitem _ () X
Yy REFROEED I FADA VARV ANEENE T,

RIBAREA 7Y = 7 MiE for M—THARZOMEL D> —F v 2 (RiE: 2ZTOY—r v R2E, ¥—
oY AT 1272 0F e WS EK) BRE L 22 5K (zip(), map(), ...) THATE %3, KIEHE
A7V M RHAAHBER iter() DL LTET L, A7V 27 PN TEATL—XERLET,
DA T =R E—HEOEZG| EETEIMENTT, @EIIREREA 7Y =7 b 25 BICid, iter()
EREAEDATL—=RATI 27 VAR TERIET 2X0BEH D A, for XTIEZ OHIEEHEINIC
o, R ELOEMEER L TL— 2B L TWAHA 7L — R 2HELET, 17L—% , &—
TR DR —2 BRLTLIIZE W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—&2F7Yz2 PARZIRS __diter__ () XYy FEEELRITNERLRVDT, 4 7L —&Eftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
RO, (List DES%B) AV FFATT 22 ME, HEE iterO) BEICH 7Y =2 MSHLED for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HoDOAFL—a Yy THEABADEILA TL—ZF 727 F2EIGRT 2, ZOarFFD LI
fgofbibij—o

P2 IBEIE typeiter I2H D 5,

key function (F—PBi%0) ¥ —BIf. H2 VRSB LIZ. ¥V — M RIEFLB D7D O %2R 3O LU ATRE
7Y x 7 b (callable) TF, Iz X, locale.strxfrm() ZF - XX, v —AKEFDOY -+ D
BHEICDo b oY =+ F—%2IRL T,

Python ®ZL DY — i F —BHEZZ WY BROU S IESL 7L -T2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENH D £,

F—BBEER HIEIFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXFILIZWY —
FEITXF—BBE LTS e HEE T, D2 WIE, lambda r: (r[0], r[2]) ® XS 7% lambda
A oxF—BBEEZ 2 TEET, 7. operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ \W9 3 DX —Ba> A+ 77 &2 LTVET, F—BROIMED T MWD
fli% Sorting HOW TO 2ZMRL TL X\,

keyword argument FEF|E S L T2 E W,

lambda (4 X) EHDA4 ¥ F 4 VBT, BT I i 2iciiichs 1 20 X 28AHFF, 74
XA ZE S M1 lambda [parameters]: expression T3J,

LBYL [Z23%%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, HUOHLPHRE
17580, BIRINICHTIRSEM (pre-condition) HIEZITWE S, FAFP 77 a—F L MRIT, if XH37
CEA[MFDNZ DDFINTT,

<A F ALy MEENREETIE, LBYL 7 70— 7 H27 @ 7 R BREOBEIREZ 5| Eii
ZFTVRIBHH ET, BlZIE, if key in mapping: return mappinglkey] W5 a— Rk, HIED
%, MDAy FOBREKRODENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 770 —F%2ffi5 Z L CRIRTE %9,

list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTINA, V27V X PTIEARL, fio
TE OB (array) LFAED S DT, BEEADOT 7 ERIE O(1) TY,

=:Zh
E:=]

list comprehension (VX FPAWKE) ¥ — 7 Y AFORTH L VWE—HOERLZUH LT, ZOHR»5725
A MRIRT, av 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==01 35, 0»5 255 FTOMEKE 16 ERBKA (0x..) LEXFHH»57%25 Y A b2ERL £
T, if HilZA T a TY, if HiDRWEGE, range(256) DR TOERMSUHEINF T,

loader TV a2a—N%0— K354 7I =7 b, load_module() EWIHATD XY v REEZRL TVWARITIUIR
DEVBA, B—X—I3—INZ finder 2 HIRENE T, FHlE PEP 302 %, abstract base class 12w
Ti& importlib.abc.Loader S L TL 72X\,

magic method special method @ < 721} 7z[FAIFKFET T,
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mapping (¥ vy BV ) {TEDOF—HFEXE VK- L TWT, Mapping »* MutableMapping @ ALK >
TJA THEINZXAY vy FEEELTWEZaYTFHFA TP 227 bTF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ B
3H D ETH, HYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 7 I7AERIZ, 7 7R, 7 7ADEEL, HEZFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIMD., 77 RAZE2BETAVET, IZLAY
DA 7Y =7 MEAEEE (RE: XX 77 2AD) 77 4L b OEEREM L TVE T, Python 25F1720
WEHARLDAR Y T AR TE SR TT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LL, —HOHETIE. XX7 RN TT LAY MeiiEzR#LET. L Z3BEY
srAou TR oI, ALy Re—=TWEEMLED, A7V 27 bOAEREEH LD, ¥ 7Lt
VEFEETZRY. ZLOBETHHAINE T,

HlE X2TTZ 2BRLTIES W,

method (XY v F) 7 7 ARKKOFTERSINLEE, 2D F7ADA Y AR ADEEE LTHOH S5
By AV Y FRA VARV ZAA T 27 V2H— 518 L LTRIWD £3 (Z0FE—5BUITHEE self &
MENED) B & RA SN O—T 3ZL T X0,

method resolution order (X v FERIEF) FRERPICHIK S 7 AN ERZ BRSNS IEHRFTT, 2.3 DD
Python 4 > 2 =7V ZHFEHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZRL T E W,

module (£ 2—1) Python I — F Oy LTIZ76< A7 =2 b TF, Y 2— MIERED Python
FTV 2l VEEFUARIERERLE T, Y 2 — X importing OUIRIZ X 5 T Python IZHAAEN
S

NVT—2 ZBRLTLIEE N,

module spec EY 22— EB—RKRFT23DIfEbN b4 ¥ R— MEEHEDOHERE AR T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO method resolution order ZBML TL FEW,

mutable (2 2—X7) T2 =X TNRATI =2l M 1d0) ZER PR EZEETEES, 12—
2T)) BBRMLTIZE W,

named tuple 7 ZHiIfTEZ X T L WS HEER. XAV EPHRLTWT, 4 0T v 7 AT ERIIH LEMEZ
FoTO7 7 ABTEZEEDERI FRARICHEINTOVWET, 2R 7 RIMOMEED Fio TV 3
bbb EI,
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time.localtime() ® os.stat() DR HEZET VL O DHAAABIIAHIT & R T TS, ol
¥ sys.float_info TF:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL O DOAHIMT & X TG AABBRNI R > TWE T, ZOMIZHHFITE X TS,
WEDZ F AERT tuple ZMA L. AHIO7 4 — LV FZ2ERL TERTEX S, Z0L54K7 5 RAEF
FTE W=D, collections.namedtuple() 7 77 M UBIETIER L7 D TX £3, REDOAHEIX. FH
TEVIHAFIT E X TR AIAADKRIMT E X T ONIZINMTIR R X Y v RE2BINTEE 3,

namespace (FARTZEM) BRI E N 2L TS, ARMEMEHEL LTHRESIAE T, ARTERICEA T
T PD (XY RD) ANFIRRoTbDIT TR, RSO, KBRS D, 2L THAIA
AD DD D £F, LHTEMEBELATOEREZC Lo TEY a— A MR K- T 5, HIZIZH
#{ builtins.open ¥ os.open() FHHIZEMTRAENTVET, /ol EOEY 2 — A0 ZELE
LTWR2HHRT %2 8T ko THARTZEMEATHMN e RTFEZ SR L £9, Hl21E. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 22—/l random X itertools THERIEINTWVWS Z 2 HHH
5L TT,

namespace package (HRlZEM <y 7 —2) BT v r—yDar7Fe LTREEINS PEP 420 package o
Namespace package X8 %Z & { YR EE 3.
CEIZDFT,

_init__.py 7 7 A DR, reqular package

module 2SR L TLZE W,

nested scope (F R FEIN/Ra—7)IMITERSIN TV EIERESRT 2H/ETT, HlZ3. » 28D HO
BB OFTERIN TV E5E,. NEOBEEIIMIOBEKFOZEESRTEE T, AA I Ra -7
377 AV P TREBOZRIZINTE, ZHORAZFTERVOTERL T LIV, a— VR,
HOAMDR 2 —FCEBEGABTELET, FRRIC. 70— OVEREMS & 7a— OV ETZER OfE %2
MAFELET, nonlocal THHIDERICEZADE T,

new-style class (FTRAX AN D T R) STREETDI FAATY 27 MHONTW BT D EWHAHTT 37, DAAT
@D Python DN—=2 a YT FIRRANT FRADAD __slots__ . TAIZ VTR, __getattribute__ ()
CITAXY B, FLTHEHNXY v F%ED Python DF LWV, SREREREERFIFACTE E L,

object (A 7Y =2 b) K (BHCMHE) LERSNLRZEED (XYY F) 202 TOT7—%, B LAE 2T
DHAZAINTFA OFRMDEEIKS FADZ L,

package (VSv =) BT EY 2 —ASLHRINTH TRy r—I 2B I L OHIKS module DZ ¥ TF, HMY
FNzix, Sy =% __path__ BE%2FED Python #7227 F T,
reqular package £ namespace package %S LTL 72X W0,
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parameter (1RG5 AT OEAERT BE (2 AV YR ) ODERICBWTHENZIT 2 R ZHELET, K
SIS D D £9:

o MBEFRLREF—T—F: B THEIWE F—T—F5|H L LTEIT N TE25BEHEELET,
ZHUITE ZIBBLRD foo R bar DX 51T, T 7 40 b ORGIBOEHTS:

def func(foo, bar=Nomne): ...

o NEHEM: MEBEIXL-TOAGRALNZ5IHEEELES, MEHFHOLIEIE BEERDITIHD Y X
POHTZENLDHRAIZ / ZEDDI I TERTEFET, BIZIETEED posonlyl & posonly2 1EfiE
HRHSIBICRD 5

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: F—U-—FREoTOAEILNZEIHERELET, ¥F—V—FEHOF HEER
TEBEANE. FIZIELIRD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBESIBEZEZEHD x D% TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERMWUE: (MORIIETEICRT SNLEREOMET BUTNZT) EEOEKDOMES I BHEZ 5
N2 eZiHELET, TOXSRIRGIEE. LURD args D & S ITRGIEADRNC x 22035 28T
ERTEET:

def func(*args, **kwargs): ...

o AIERF—T—F: (fhoRFIBTHICZ I SNLTEDOF— Y — FEIBISZ T) LR D * —
U— NEBBEZoND e BEELE T, DX REIEE. EOBID kwargs D & 5125154
DR %% ZDF 3 L TERTEET,

WREIBEA TS a Yy e HDGIBOESL HHIFETE, 7> a YO5/8UTET 7 4V MEBIEETZ
£7,

REI1E . FAQ @ E5IE 2 IRGIEDE WX TIT2? . inspect.Parameter 7 7 X, AHEE €7 > =
Y. PEP 362 Z2BRL T &0,

path entry path based finder A5 import 33 EY 2 —VEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
7z path entry W2 BEY 2 —NVE /WO 3 HFEZH->TOET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIZ importlib.abc.PathEntryFinder 2Z [ L
TLRZEW,

path entry hook sys.path_hook U R FZ® % callable T, f8E X N7z path entry WXHZEY 2 —LE RO
21 EEHI > TWBEEIZ path entry finder B L F 3,
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path based finder 77+ +®D meta path finder ® 1 D&, €Y 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
KT str A7V 27 bR bytes 7Y =2 b, ¥£7/10d os.PathLike 7B ba L ZEEL LA TI 27 b
DENPTT, os.PathLike 7B F A LEZHR—bPLTWVELF TP =7 M os.fspath() ZMHEUHT Z
&T str £721% bytes D7 7 A NI AT LRRICEWITEZ 3, os.fsdecode() & os.fsencode() I
FheEh str HB VI3 bytes ICRZDERAET 2D R ¥3, PEP 519 TEAXNE L/,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 X L THEHRERMT 2. H20iX
Python OFHERESC Z OBERLERBEICOW TR T 23FLETT, PEP &, #EEIC DWW T DR Hifl
IRk & RR T 2 HERE DL (BlGR) 216X 52 RXETT,

PEP &, ¥HEREDIRRBCH 25, I 2 =7 4 1T X 2 REREDHEM . Python 1272 30 2 &GEHRWT DL
FMNDDDR OB L 722 2 ZBRILTWE S, PEP 0FEICEaI 2 =7 1 NOAEEKZT
S5, RMERZNENLTZ2ZDEBIHD 17,

PEP 1 Z2ZRLTLEZEW,

portion PEP 420 TEF XN TW 5. namespace package \ZJ8 T 5. HED 7 7 4 D (zip 7 7 4 VITHEMN
ENTVEHEDDHZ) 1 D2DT 4 L7 MU IS D,

positional argument ({Z&E5|#) 5|8 2SR L T W,

provisional APl (B7€ API) #E¥EZ 4 75V 0% )7 HAMELREED HETEIFNCERA SN DTT, 2D X574
VERT 2= ANOKEREFZ, WETHZ L INTOIMIIPHFEINTOERAD, a7HEEICL-ST
DB Y Bl XU, BAFEEIRREE (4 V27 2 —ADHIRETEEND) PTOhZAET, 2D XD
REBEFIOLRAIITOLNZBDTIED D FHA - ZHUX API ZHAADENCIERE SN TWERR
RGHBTEE L7 ZIZCDOATONET,

BE APLIZOWTH, BT AMEDBZWEHIR TRETFER) LARINTVWET, BERIMHAL 5SS
THRITEIRBRIRREZ RS RETT,

Zo7at &, EES A TS VERMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELLERITONT T, #lZ PEP 411 22 L TL X\,

provisional package provisional APl B L TLEE W,

Python 3000 Python 3.x VY —254 D=y 73 —LT7F, (Python 3 2NRWIERDEER - EHIES L2
SHETT, ) "Py3k” eI NB 2 dbHHET,

Pythonic MO FFET—MMIRE X TELNIza— FTIER <. Python OFHC AT A 7 14 & 25 7%
ZHa— KA. HlziE, Python O—k7%4 7 4 F L TiE for XE[F>TAT I TNDITRTOER
WKESTL—7LET, thoZ < OFFEICEZOMMAIZRND T, Python IR THWARWANIZRDDIC
Bl Hh o v Z—%E50d LA EEA:

for i in range(len(food)):
print(food[il)
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ZHAUTH L. Fhwiz Pythonic 2277

for piece in food:

print(piece)

qualified name (Bfith) €Y 2 — 1D A — NV RA—=TH5, ZDEY 2 — LV TERSINLT T A, B X
Vo RAD, 7" RR” BRT Ky PRI TS, PEP 3155 TERINTVET, +y LD
79 AT, BEiRREA T2 FOARTEFRIETT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny 7 —I 2 G 2K
DRy bR, HZ1F email .mime.text ZEKL 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (B ATV 1) 24 T7Y =27 MINT 22RO, ZRATVV FHR0ICkolt & ZDA
TV MEWEINET, DY Y MIEEIX Python ®a— F EIQIEENERAD, CPython FE
DEBERBERTT, sys EVa— &, 70l ov—2PMIEEDA T 27 VOSBRIV YV EHIZ 20D
getrefcount ) B ZRALL T3,

regular package &HifI7%. __init__.py 77 A LEELT 4 L Z Y 2 LTD packages

namespace package FZHL TL X0,

_slots__ 7S5 ANTOEET, A YVAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
FTHIET, XABVERHNLES, 2RI L FbNE7 7=y 27 TI», ELLFSWKEAL MY vF—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV 5 —2 a3 Y TA VARV ADKEIHIET 5.
EWVoltt BRRE, HHLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem _ () FiAY v FZHELT
PR—bPL. BREZIRT __len (O XYV v REERL iterable T, fARAAS —F > 2BNZIE, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem _ () & __len__ () dHFR—-PLETH, KK
DEICEER T CER D immutable 7% — 25 70, ¥ —7 Y A T3 <y Y2 (mapping) &
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AREINTVEDTHERELTILE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem _ () and __len__ (), adding count(), index() contains__ (), and

) —_—

__reversed__ (). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set
of strings {'r', 'd'}. See YR k. £&. HEDRT.

single dispatch generic function @—FETHRIETZ—DODFIBMOENT X DEIREINE T,

slice (RF7A4R) i =T VR O—WEELATI 27 by RAT7A4REZ, BFRL [1 THRONEHD
BoficaaryzEL e TELNET, flRIX. variable_name[1:3:5] T3, AfHN (RF) L5
slice A 7Y =7 F2NETHHLTVE T,

special method (kX Y v V) & 2 BUTKRE O#HIE. BIZXME %2 57912 Python 22 HHEERICFE N Eh
2RV v R, ZOFEHDOXY v Flid, XYy FEORAILRRICT VX —Xa7 2 DOBDOVTVWET, K
BRAY v FIZOWTIR FHAY v FE THRHSATHET,

statement (%) XUEZA — F (2= KO 70y 27) K RAIRARERCT, U 2 HF—7— Foofgah
5H5DDEELNTT, BREIWIE if. while. for BHDFET,

text encoding L=a— FFH|EzLya—-FF3a—-7v 7T,

text file (TFRALNT77A4N)str A7 020 M e@AEEZTES file object TS, LIELIE. 7FA M7 74
EEBRITAAL MEFOT = XA M) =L 7 72 AL, TFALIVIA—T1 V7 2HPNITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A M E—
F('r'or'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 AN TV 27 MZOWVWTE, NTFUT 71l SERL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D LT Z 4 — bElE (") 7R vw 74— () THELE
XFH, WED (—H) 74— P LFINHANTRITE 2 XFINTEWEDH D FEAD, BO0OMETH
HTT, 1002008 L2074+ — bEBEER TRy —FHLICELS Z e TEE T L. 1THFCE (\) %
bR THOHEBUTICE D2 B TEZDT, F¥axXr 7 —a Y FHEE S FHICRICERT T,

type (&) Python #7227 ORI A TV 27 B DEXSRDDIERDET, HOWE A TP =7 MIA
EROoTVWET, A7Y27 bOINX __class__  BMT7 7 ALY, type(obj) THF L7z h HK
%9,

type alias (A V7 R) RORIHZHT, BEFEANFITRALTERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, flZI:

170 18 A & FB5E



The Python Language Reference, 'J!)—2X 3.8.20

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

CHEBRDESITEDFHART S TEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEBEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (v b)) Z8 7 7 R@EME. BB 5 X — 2R DEOFRF XN 22 HE S 2 annotation TT,

e > MEIEATIER L Python TIEHITIEH D AL, FHOBRENTY — LI o THRHTH D, IDE
Da— LV 77 72 Y ZOFPFITRD $5,

ra—r VAR, 75 AEM. BT, o — 2 EB TRV DDA L >~ M typing.get_type_hints()
THUTE £ T

FERED AN ®H % typing £ PEP 484 2L T 2 & W,

universal newlines T¥* 2+ 2+ VU — ADERED—DOT, UROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL . PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥(7/ 7—aY) ZRD 5037 5 REED annotation .

ZRDHBNE 7 7 AREICERZH 72 & 23, AATRERTT:

class C:

field: 'annotation'

ZR7 /7 T7—aid@EEBEEYF oo ET: fliX. 2O int OEERES Z & 2
FEhTnET:

count: int = 0

ERT 7 T— a O OWTIE FRIGETHAS (annotated assignment statements) HiTEaR LT
WET,

Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &L T 72X W,
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virtual environment (RAEERER) WHEAANCY)I D EES N FTRE TS, 24AUT kD Python 2—¥ &7 7V 7 —
P aYiERUY AT 4 ETEHWTWA MO Python 77V 77— a2 Y OFEENCFH T 5 Z £ %< Python
Ny r—=IDA VA=V EFHFETS LD TEET,

venv ZZIRL TL ZX W,

virtual machine (<> >) ERIZY 7 b 2 7ICX D ERSNza v ¥ a— &, Python DR~ 1E, N
A ba—=FRary Lt IRMA L N FO—F ZEITLETD,

Zen of Python (Python ®f&b) Python ZEiE L FIH T % L TDEZ L%, Python OFKEHHEAIL Bz Y
AP LEZDDTT, MiE7m > 7+ T 7import this” T2 2DV R MEiDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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&R
C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12Hi <)
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HIDR— % 5D E)

under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1ZHi)
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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=212#i<)
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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.

184 18 C & BEr 1€



The Python Language Reference, 'J!)—2X 3.8.20

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:
Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted pro-

vided that the following conditions are met:

e Redistributions of works must retain the original copyright notice, this list of conditions and the

following disclaimer.

o 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.

e 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 PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTTAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

74t Y ABXUFHICHET 282 RIERE, BRESAEYR 2L TS0,

197






TILT 7Ry RS
..., 155
ellipsis literal, 25
L
string literal, 14
. (dot)
attribute reference, 100
in numeric literal, 20
! (ezclamation)
in formatted string literal, 16
- (minus)
binary operator, 106
unary operator, 105
(single quote)
string literal, 13
" (double quote)
string literal, 13

wun

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
RETF, 106
%=
augmented assignment, 121
& (ampersand)
BETF, 107
&=
augmented assignment, 121
O (parentheses)
call, 101
class definition, 142
function definitionm, 140
generator expression, 94
in assignment target list, 118
tuple display, 91
* (asterisk)
function definitionm, 141
import statement, 128
in assignment target list, 118
in expression lists, 113
in function calls, 103
BEF, 105
*k
function definitionm, 141
in dictionary displays, 93
in function calls, 103
RETF, 104
k=
augmented assignment, 121

augmented assignment, 121

+ (plus)

+=

binary operator, 106
unary operator, 105

augmented assignment, 121

, (comma), 91

argument list, 101

expression list, 92, 93, 113, 122, 142
identifier list, 131

import statement, 127

in dictionary displays, 93

in target list, 118

parameter list, 140

slicing, 101

with statement, 138

/ (slash)

//

0b

Oo

Ox

function definition, 141

BEHEF, 106

BHEF, 106

augmented assignment, 121
augmented assignment, 121
integer literal, 19
integer literal, 19

integer literal, 19

2to3, 155
: (colon)

annotated variable, 121

compound statement, 134136, 138, 140, 142

function annotatioms, 141

in dictionary expressions, 93
in formatted string literal, 16
lambda expression, 113
slicing, 101

; (semicolon), 133
< (less)

<<

<<=

BEF, 107
EEF, 106
augmented assignment, 121
BETF, 107
BEF, 107

augmented assignment, 121

EL]

199



The Python Language Reference, 'J1)—2X 3.8.20

= (equals)
assignment statement, 118
class definition, 48

for help in debugging using string literals, 16

function definition, 141
in function calls, 101

EETF, 107

function annotations, 141
> (greater)
BETF, 107
>=
BEEF, 107
>>
EEF, 106
>>=
augmented assignment, 121
>>> 155
Q (at)
class definition, 143
function definitionm, 140
EEF, 105
[1 (square brackets)
in assignment target list, 118
list expression, 92
subscription, 100
\ (backslash)
escape sequence, 15
A\
escape sequence, 15
\a
escape sequence, 15
\b
escape sequence, 15
\f
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
\v
escape sequence, 15
\x
escape sequence
(caret)

BEF, 107

ot

augmented assignment, 121
_ (underscore)

in numeric literal, 19, 20
_, identifiers, 12
__, identifiers, 12
__abs__Q) (object DXV F), 57
__add__Q) (object DAY v k), 55
__aenter__() (object DAYV v F), 62
__aexit__(Q) (object DXV v K), 62
_aiter__() (object DAY v R), 61
__all__ (optional module attribute), 128
__and__Q) (object DAYV v F), 55

__anext__() (agen DXV v ), 98
__anext__() (object DAYV v F), 61
__annotations__ (class attribute), 32
__annotations__ (function attribute), 28
__annotations__ (module attribute), 32
__await__() (object DAYV v R), 60
__bases__ (class attribute), 32
__bool__() (object method), 53
__bool__() (object DAYV v k), 41
__bytes__(Q) (object DAY v F), 39
__cached__, 79

__call__() (object method), 104
__call__(Q) (object DAYV v k), 52
__cause__ (exception attribute), 125
__ceil__() (object DRV Y R), 57
__class__ (instance attribute), 33
__class__ (method cell), 50

__class__ (module attribute), 43

__class_getitem__() (object DI ZAXY W R), 52
__classcell__ (class namespace entry), 50

__closure__ (function attribute), 28
_code__ (function attribute), 28
_complex__() (object DXV R), 57
__contains__() (object DXV v F), 54
__context__ (exception attribute), 125
__debug__, 122
__defaults__ (function attribute), 28
__del__Q) (object DX w k), 37
__delattr__(Q) (object DRV v F), 43
__delete__() (object DAYV W), 44
__delitem__Q) (object DRV v F), 54
__dict__ (class attribute), 32
__dict__ (function attribute), 28
__dict__ (instance attribute), 33
__dict__ (module attribute), 32
__dir__ (module attribute), 43
__dir__(Q) (object DRV v ), 43
__divmod__() (object DXV v F), 55
__doc__ (class attribute), 32
doc__ (function attribute), 28
doc__ (method attribute), 30
__doc__ (module attribute), 32
__enter__() (object DXV v ), 58
__eq__Q (object DAYV k), 39
__exit__() (object DXV F), 58
__file__, 79
__file__ (module attribute), 32
__float__() (object DAYV F), 57
__floor__() (object DAYV v ), 57
__floordiv__() (object DXV w K), 55
__format__() (object DAYV v K), 39
__func__ (method attribute), 30
__future__, 161

future statement, 129
__ge__Q (object DRV F), 39
__get__Q) (object DR w k), 44
__getattr__ (module attribute), 43
__getattr__() (object DXV K), 42

__getattribute__() (object DXV v ), 42
__getitem__() (mapping object method), 36

__getitem__(Q) (object DXV v K), 53
__globals__ (function attribute), 28
__gt__QO (object DAYV W K), 39
__hash__() (object DX k), 40
__iadd__(Q) (object DAY v K), 56
__iand__(Q) (object DXV F), 56
__ifloordiv__() (object DXV v ), 56
_ilshift__(Q) (object DAY v F), 56
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__imatmul__() (object DXV v ), 56

__imod__() (object DX w k), 56

__imul__(Q) (object DAY w K), 56

__index__(Q) (object DAY w K), 57

__init__(Q) (object DXV K), 37
__init_subclass__() (object DI Z AKXV v R), 47
__instancecheck__() (class DXV w F), 51

_int__(Q) (object DXV w F), 57

__invert__(Q) (object DAYV v K), 57

_ior__(Q) (object DAY w F), 56

__ipow__() (object DR w k), 56
__irshift__(Q) (object DAYV v F), 56
__isub__(Q) (object DX w k), 56
__iter__(Q) (object DX w R), 54
__itruediv__(Q) (object DXV v F), 56
__ixor__() (object DAY w R), 56

_kwdefaults__ (function attribute), 28
_le__QO) (object DXV v K), 39
_len__Q) (mapping object method), 42
_len__() (object DAYV w R), 53

__length_hint__() (object DX v k), 53

__loader

78

)

__1lshift__(Q) (object DXV v F), 55

_1t__O) (object DAYV v K), 39

__main__

EYa-, 66, 147

__matmul__() (object DXV v K), 55
__missing__() (object DAYV v F), 54

_mod__() (object DAYV w R), 55

__module__ (class attribute), 32
__module__ (function attribute), 28
__module__ (method attribute), 30

_mul__Q) (object DAV v K), 55

__name__, 78

_name__ (class attribute), 32

_name__ (function attribute), 28

_name__ (method attribute), 30
(
(

__name__ (module attribute), 32
ne__(Q) (object DXV v k), 39
__neg__Q) (object DXV K), 57

_new__(Q) (object DAY v F), 37

__next__() (generator DXV v K), 96

_or__(Q) (object DAYV F), 55
_package__, 78

path__, 79

_pos__Q) (object DAYV w K), 57
_pow__Q) (object DXV v K), 55
_prepare__ (metaclass method), 49

__radd__(Q) (object DAY Y FK), 55
__rand__() (object DX w k), 55
)

__repr__() (object DX w k), 38
__reversed__() (object DXV v ), 54
__rfloordiv__() (object DRV w K), 55
__rlshift__() (object DXV v ), 55

_rmatmul__() (object DAY v ), 55

__rmod__Q) (object DAY K), 55
__rmul__() (object DX k), 55

_ror__() (object DAYV K), 55

__round__() (object DAY v k), 57
5

rpow__() (object DXV Y ), 5¢
_rrshift__() (object DAY v ), 55

__rshift__() (object DAYV v ), 55
__rsub__() (object DX w K), 55
__rtruediv__Q) (object DRV v K), 55
__rxor__() (object DX w k), 55

_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 F), 53
_slots__, 169
__spec__, 78
__str__Q) (object DXV w K), 39
__sub__Q) (object DRV w k), 55
__subclasscheck__() (class DXV v R), 51
__traceback__ (exception attribute), 125
__truediv__(Q) (object DXV v K), 55
__trunc__(Q) (object DAYV v ), 57
__xor__() (object DAY Y ), 55
{} (curly brackets)

dictionary expression, 93

in formatted string literal, 16

set expression, 93
| (vertical bar)

BEEF, 107

|=
augmented assignment, 121
~ (tilde)
BHEF, 105
i 7
asynchronous-generator, 98
Boolean, 26
built-in function, 31, 104
built-in method, 31, 104
callable, 28, 101
class, 32, 104, 142
class instance, 32, 104
complex, 26
dictionary, 28, 32, 40, 93, 100, 120
Ellipsis, 25
floating point, 26
frame, 34
frozenset, 28
function, 28, 31, 104, 140
generator, 34, 94, 96
immutable, 26
immutable sequence, 26
instance, 32, 104
integer, 26
list, 27, 92, 100, 101, 120
mapping, 28, 33, 100, 120
method, 30, 31, 104
module, 31, 100
mutable, 27, 118, 119
mutable sequence, 27
None, 25, 118
NotImplemented, 25
numeric, 25, 33
sequence, 26, 33, 100, 101, 111, 120, 135
set, 28, 93
set type, 27
slice, 53
string, 100, 101
traceback, 35, 125, 137
tuple, 27, 100, 101, 113
user-defined function, 28, 104, 140
user-defined method, 30
F——F
as, 127, 136, 138
async, 144
await, 104, 144
elif, 134
else, 126, 134137
except, 136
finally, 124, 126, 127, 136, 137

201



The Python Language Reference, 'J1)—2X 3.8.20

from, 95, 127 function definition, 141
in, 135 arithmetic
yield, 95 conversion, 89
'Ya-)L operation, binary, 105
__main__, 66, 147 operation, unary, 105
array, 27 array
builtins, 147 EDa-I, 27
dbm.gnu, 28 as
dbm.ndbm, 28 except clause, 136
io, 33 import statement, 128
sys, 137, 147 *F—D—F, 127, 136, 138
LilPa with statement, 138
AssertionError, 122 ASCII, 5, 13
AttributeError, 100 asend() (agen DXV v F), 99
GeneratorExit, 97, 99 assert
ImportError, 127 X, 122
NameError, 90 AssertionError
StopAsyncIteration, 98 FI5t, 122
StopIteration, 96, 124 assertions
TypeError, 105 debugging, 122
ValueError, 107 assignment
ZeroDivisionError, 106 annotated, 121
RIEEH attribute, 118, 119
PYTHONHASHSEED, 41 augmented, 121
HAHIAH B class attribute, 32
abs, 57 class instance attribute, 33
bytes, 39 slicing, 120
chr, 27 statement, 27, 118
compile, 131 subscription, 119
complex, 57 target list, 118
divmod, 55, 56 async
eval, 131, 148 F—7—F, 144
exec, 131 async def
float, 57 3, 144
hash, 40 async for
id, 23 in comprehensions, 91
int, 57 X, 144
len, 2628, 53 async with
open, 33 X, 145
ord, 27 asynchronous context manager, 156
pow, 55, 56 asynchronous generator, 156
print, 39 asynchronous iterator, 31
range, 135 function, 31
repr, 118 asynchronous generator iterator, 156
round, 57 asynchronous iterable, 156
slice, 35 asynchronous iterator, 157
type, 23, 48 asynchronous-generator
FTOTUk, 98
A athrow() (agen XY v ), 99
atom, 90
abs . attribute, 25, 157
1BHAHBI, 57 assignment, 118, 119
abstract base class, 15“5 assignment, class, 32
aCI?S‘?() (ag?n DAY E), 99 assignment, class instance, 33
addition, 106 class, 32
and class instance, 32
bitwise, 107 deletion, 123
EEF, 111 generic special, 25
annotated reference, 100
assignment, 121 special, 25
annotation, 155 AttributeError
annotations %, 100
function, 141 augmented
anonymous assignment, 121
function, 113 await
argument, 156 . ) in comprehensions, 92
call semantics, 101 F—TJ—R, 104, 144
function, 28 awaitable, 157
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bytes literal, 14
bll
bytes literal, 14
backslash character, 8
BDFL, 157
binary
arithmetic operation, 105
bitwise operation, 107
binary file, 157
binary literal, 19
binding
global name, 131
name, 65, 118, 127, 128, 140, 142
bitwise
and, 107
operation, binary, 107
operation, unary, 105
or, 107
xor, 107
blank line, 9
block, 65
code, 65
BNF, 4, 89
Boolean
operation, 111
FTTxUk, 26
break
X, 126, 134, 135, 137, 138
built-in
method, 31
built-in function
call, 104
7TV, 31, 104
built-in method

call, 104

FTSx Uk, 31, 104
builtins

EDa-—I, 147
byte, 27

bytearray, 27
bytecode, 33, 157
bytes, 27

HAHIAFHEE, 39
bytes literal, 13
bytes-like object, 157

C
c, 15
language, 25, 26, 31, 107
call, 101
built-in function, 104
built-in method, 104
class instance, 104
class object, 32, 104
function, 28, 104
instance, 52, 104
method, 104
procedure, 118
user-defined function, 104
callable
FI7Cx Uk, 28,101
callback, 157
C-contiguous, 158
chaining
comparisons, 107

exception, 125
character, 27, 101
chr

HBAHAHEE, 27
class, 157

attribute, 32

attribute assignment, 32

body, 50

constructor, 37

definition, 124, 142

instance, 32

name, 142

AT Uk, 32,104, 142

X, 142
class instance

attribute, 32

attribute assignment, 33

call, 104

7TV, 32, 104
class object

call, 32, 104
class variable, 158
clause, 133
clear() (frame MXYw K), 35
close() (coroutine DXV v I), 61
close() (generator DXV w K), 97
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 65
code object, 33
coercion, 158
comma, 91

trailing, 113
command line, 147
comment, 8
comparison, 107
comparisons, 40

chaining, 107
compile

fHAAHBIR, 131
complex

number, 26

A7V, 26

HBAHAHEE, 57
complex literal, 19
complex number, 158
compound

statement, 133
comprehensions, 91

dictionary, 93

list, 92

set, 93
Conditional
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expression, 111
conditional

expression, 112
constant, 13
constructor

class, 37
container, 24, 32
context manager, 58, 158
context variable, 158
contiguous, 158
continue

3, 127, 134, 135, 137, 138
conversion

arithmetic, 89

string, 39, 118
coroutine, 60, 95, 158

function, 31
coroutine function, 158
CPython, 158

D

dangling
else, 134
data, 23
type, 25
type, immutable, 90
datum, 93
dbm. gnu
€2 a—I, 28
dbm.ndbm
EDa-—I, 28
debugging

assertions, 122
decimal literal, 19
decorator, 158
DEDENT token, 10, 134
def

3, 140
default

parameter value, 141
definition

class, 124, 142

function, 124, 140
del

X, 37, 123
deletion

attribute, 123

target, 123

target list, 123
delimiters, 21
descriptor, 159
destructor, 37, 119
dictionary, 159

comprehensions, 93

display, 93

72Uk, 28, 32, 40, 93, 100, 120
dictionary comprehension, 159
dictionary view, 159
display

dictionary, 93

list, 92

set, 93
division, 106
divmod

fHHAHRE, 55, 56
docstring, 142, 159
documentation string, 34

duck-typing, 159

E

e
in numeric literal, 20
EAFP, 160
elif
F—-TU—F, 134
Ellipsis
FTZxoh, 25
else
conditional expression, 112
dangling, 134
F—7—F, 126, 134137
empty

list, 92
tuple, 27, 91
encoding declarations (source file), 8
environment, 66
error handling, 68
errors, 68
escape sequence, 15

eval

HHAAHEIE, 131, 148
evaluation

order, 114
exc_info (in module sys), 35
except

F—U—F, 136

exception, 68, 125
chaining, 125
handler, 35
raising, 125

exception handler, 68

exclusive
or, 107

exec
A AHER, 131

execution
frame, 65, 142
restricted, 67
stack, 35

execution model, 65

expression, 89, 160
Conditional, 111
conditional, 112
generator, 94
lambda, 113, 142
list, 113, 117
statement, 117
yield, 95

extension
module, 25

extension module, 160

F:
£

formatted string literal, 14
f"

formatted string literal, 14
f-string, 160
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, 160

file-like object, 160
finalizer, 37

finally

*—7—F, 124, 126, 127, 136, 137
find_spec

finder, 73

finder, 72, 160
find_spec, 73
float
HAHIAFHEE, 57
floating point
number, 26
FITSxUk, 26
floating point literal, 19
floor division, 160
for
in comprehensions, 91
X, 126, 127, 135
form
lambda, 113
format () (built-in function)
__str__Q) (object method), 39
formatted string literal, 16
Fortran contiguous, 158
frame
execution, 65, 142
FTTxIUh, 34
free
variable, 66
from
import statement, 65, 128
F—U—F, 95, 127
yield from expression, 95
frozenset
FTTxUk, 28
fstring, 16
f-string, 16
function, 160
annotations, 141
anonymous, 113
argument, 28
call, 28, 104
call, user-defined, 104
definition, 124, 140
generator, 95, 124
name, 140
user-defined, 28
FITT Tk, 28, 31, 104, 140
function annotation, 160
future
statement, 129

G

garbage collection, 23, 161

generator, 161
expression, 94
function, 30, 95, 124
iterator, 30, 124
ISV, 34, 94, 96

generator expression, 161

generator iterator, 161
GeneratorExit
B9k, 97, 99
generic
special attribute, 25
generic function, 161
GIL, 161
global
name binding, 131
namespace, 28
X, 123, 131
global interpreter lock, 162
grammar, 4
grouping, 9

}i

handle an exception, 68

handler
exception, 35
hash
HAHIAAHREE, 40

hash character, 8
hash-based pyc, 162
hashable, 93, 162
hexadecimal literal, 19
hierarchy

type, 25
hooks

import, 73

meta, 73

path, 73

I
id
HAHAHBEE, 23
identifier, 11, 90
identity
test, 111
identity of an object, 23
IDLE, 162
if
conditional expression, 112
in comprehensions, 91
X, 134
imaginary literal, 19
immutable, 162
data type, 90
object, 90, 93
FITCTUh, 26
immutable object, 23
immutable sequence
FITSxU b, 26
immutable types
subclassing, 37
import
hooks, 73
X, 31, 127
import hooks, 73
import machinery, 69
import path, 162
importer, 162
ImportError
Bst, 127
importing, 162
in

F—J—F, 135
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BETF, 111
inclusive

or, 107
INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v F), 36
inheritance, 142
input, 148
instance

call, 52, 104

class, 32

FITTUk, 32,104
int

1HHIAHEIE, 57
integer, 27

representation, 26

FTTxIk, 26
integer literal, 19
interactive, 163
interactive mode, 147
internal type, 33
interpolated string literal, 16
interpreted, 163
interpreter, 147
interpreter shutdown, 163
inversion, 105
invocation, 28

io
EDa-I, 33
is
EETF, 111
is not
EET, 111
item
sequence, 100
string, 101

item selection, 26

iterable, 163
unpacking, 113

iterator, 163

J
in numeric literal, 21

Java
language, 26

K

key, 93

key function, 164
key/datum pair, 93
keyword, 12

keyword argument, 164

L

lambda, 164

expression, 113, 142

form, 113
language

Cc, 25, 26, 31, 107

Java, 26
last_traceback (in module sys), 35
LBYL, 164
leading whitespace, 9
len

HAHIAHREE, 2628, 53
lexical analysis, 7
lexical definitioms, 5
line continuation, 8
line joining, 7, 8
line structure, 7
list, 164
assignment, target, 118
comprehensions, 92
deletion target, 123
display, 92
empty, 92
expression, 113, 117
target, 118, 135
FTTx Uk, 27,92, 100, 101, 120
list comprehension, 164
literal, 13, 90
loader, 72, 164
logical line, 7
loop
over mutable sequence, 135
statement, 126, 127, 134, 135
loop control
target, 126

M
magic

method, 164
magic method, 164
makefile() (socket method), 33
mangling

name, 90
mapping, 165

F72x Uk, 28, 33, 100, 120
matrix multiplication, 105
membership

test, 111
meta

hooks, 73
meta hooks, 73
meta path finder, 165
metaclass, 48, 165
metaclass hint, 49
method, 165

built-in, 31

call, 104

magic, 164

special, 170

user-defined, 30

FI72xUk, 30, 31, 104
method resolution order, 165
minus, 105
module, 165

extension, 25

importing, 127

namespace, 32

FTT Uk, 31, 100
module spec, 72, 165
modulo, 106
MRO, 165
multiplication, 105
mutable, 165

7SIk, 27,118, 119
mutable object, 23
mutable sequence

loop over, 135

FISTU R, 27

206

]



The Python Language Reference, 'J!)—2X 3.8.20

N

name, 11, 65, 90
binding, 65, 118, 127, 128, 140, 142
binding, global, 131
class, 142
function, 140
mangling, 90
rebinding, 118
unbinding, 123

named tuple, 165

NameError
FI%, 90

NameError (built-in exception), 66

names
private, 90

namespace, 65, 166
global, 28
module, 32
package, 71

namespace package, 166

negation, 105

nested scope, 166

new-style class, 166

NEWLINE token, 7, 134

None
7TV, 25 118

nonlocal
X, 131

not
EET, 111

not in
EET, 111

notation, 4

NotImplemented
ATz Ik, 25

null
operation, 123

number, 19
complex, 26
floating point, 26

numeric
ISk, 25, 33

numeric literal, 19

O

object, 23, 166
code, 33
immutable, 90, 93
object.__slots__ (#HAAEH), 46
octal literal, 19
open
HAHIAAHEE, 33
operation
binary arithmetic, 105
binary bitwise, 107
Boolean, 111
null, 123
power, 104
shifting, 106
unary arithmetic, 105
unary bitwise, 105
operator
- (minus), 105, 106
+ (plus), 105, 106
overloading, 36
precedence, 114
ternary, 112

operators, 21

or
bitwise, 107
exclusive, 107
inclusive, 107
BETE, 112

ord
BAHEE, 27

order
evaluation, 114

output, 118
standard, 118

overloading

operator, 36

P

package, 70, 166
namespace, 71
portion, 71
regular, 70

parameter, 167
call semantics, 102
function definition, 140
value, default, 141

parenthesized form, 91

parser, 7

pass
X, 123

path
hooks, 73

path based finder, 81, 168

path entry, 167

path entry finder, 167

path entry hook, 167

path hooks, 73

path-like object, 168

PEP, 168

physical line, 7, 8, 15

plus, 105

popen() (in module os), 33

portion, 168
package, 71

positional argument (fiiE5|#), 168

pow
$AHIAAHBE, 55, 56

power
operation, 104

precedence
operator, 114

primary, 100

print
HHHIAHBEE, 39

print () (built-in function)
__str__Q) (object method), 39

private
names, 90

procedure
call, 118

program, 147

provisional API, 168

provisional package, 168

Python 3000, 168

Python Enhancement Proposals
PEP 1, 168
PEP 8, 108
PEP 236, 130
PEP 238, 160

207



The Python Language Reference,

)1)—2X 3.8.20

PEP 252, 44

PEP 255, 96

PEP 278, 171

PEP 302, 69, 87, 160, 164

PEP 308, 113

PEP 318, 144

PEP 328, 87

PEP 338, 87

PEP 0342, 96

PEP 343, 58, 140, 158

PEP 362, 156, 167

PEP 366, 78, 87

PEP 380, 96

PEP 395, 86

PEP 411, 168

PEP 414, 14

PEP 420, 69, 71, 80, 87, 160, 166, 168

PEP 443, 161

PEP 448, 93, 103, 113

PEP 451, 87, 160

PEP 484, 52, 122, 142, 155, 161, 171

PEP 492, 60, 96, 146, 156158

PEP 498, 19, 160

PEP 519, 168

PEP 525, 96, 156

PEP 526, 122, 142, 155, 171

PEP 530, 92

PEP 560, 49, 52

PEP 562, 44

PEP 563, 130, 142

PEP 570, 141

PEP 572, 94, 112

PEP 3104, 132

PEP 3107, 142

PEP 3115, 50, 144

PEP 3116, 171

PEP 3119, 51

PEP 3120, 7

PEP 3129, 144

PEP 3131, 11

PEP 3132, 120

PEP 3135, 51

PEP 3147, 79

PEP 3155, 169
PYTHONHASHSEED, 41
Pythonic, 168
PYTHONPATH, 82

Q

qualified name, 169

R
rl

raw string literal, 14
rll

raw string literal, 14
raise

X, 125
raise an exception, 68
raising

exception, 125
range

MBI, 135

raw string, 14

reference
attribute, 100

reference count, 169

reference counting, 23

regular

package, 70
regular package, 169
relative

import, 129
repr

HAAHEE, 118
repr () (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 67
return

X, 124, 137, 138
round

HAHAHREER, 57

S

scope, 65, 66
send() (coroutine DXV v k), 60
send() (generator DXV w K), 96
sequence, 169

item, 100

FI7Tx ok, 26,33, 100, 101, 111, 120, 135

set
comprehensions, 93
display, 93
ATk, 28,93

set comprehension, 170

set type
FISxUR, 27
shifting
operation, 106
simple

statement, 117
single dispatch, 170
singleton

tuple, 27
slice, 101, 170

FTVxU bk, 53

HAHAHEEE, 35
slicing, 26, 27, 101

assignment, 120
source character set, 8
space, 9
special

attribute, 25

attribute, generic, 25

method, 170
special method, 170
stack

execution, 35

trace, 35
standard

output, 118
Standard C, 15
standard input, 147
start (slice object attribute), 35, 101
statement, 170

rebinding assignment, 27, 118
name, 118 assignment, annotated, 121
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assignment, augmented, 121
compound, 133
expression, 117
future, 129
loop, 126, 127, 134, 135
simple, 117
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 101
stop (slice object attribute), 35, 101
StopAsyncIteration
Bst, 98
StopIteration
B4, 96, 124
string
__format__() (object method), 39
__str__Q) (object method), 39
conversion, 39, 118
formatted literal, 16
immutable sequences, 27
interpolated literal, 16
item, 101
F72x ok, 100, 101
string literal, 13
subclassing
immutable types, 37
subscription, 2628, 100
assignment, 119
subtraction, 106

suite, 133
syntax, 4
sys

T2 a-), 137, 147
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 73
sys.modules, 72
sys.path, 82
sys.path_hooks, 82
sys.path_importer_cache, 82
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (buili-in exception), 68

T

tab, 9
target, 118

deletion, 123

list, 118, 135

list assignment, 118

list, deletion, 123

loop control, 126
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 68
ternary

operator, 112
test

identity, 111

membership, 111
text encoding, 170

text file, 170
throw() (coroutine MXY w k), 61
throw() (generator MXY v K), 97
token, 7
trace
stack, 35
traceback
72Uk, 35,125, 137
trailing
comma, 113
triple-quoted string, 170
triple-quoted string, 14
True, 26
try
X, 35, 136
tuple
empty, 27, 91
singleton, 27
7o xo Lk, 27, 100, 101, 113
type, 25, 170
data, 25
hierarchy, 25
immutable data, 90
HAAAHEE, 23, 48
type alias, 170
type hint, 171
type of an object, 23
TypeError
FI, 105
types, internal, 33

U

u|

string literal, 13
u"

string literal, 13
unary

arithmetic operation, 105

bitwise operation, 105
unbinding

name, 123
UnboundLocalError, 66
Unicode, 27
Unicode Consortium, 14
universal newlines, 171
UNIX, 147
unpacking

dictionary, 93

in function calls, 103

iterable, 113
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 28

function call, 104

method, 30
user-defined function

FIS Uk, 28, 104, 140
user-defined method

FISxU kK, 30
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value

default parameter, 141
value of an object, 23
ValueError
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Bs, 107
values
writing, 118
variable
free, 66
variable annotation, 171
virtual environment, 172
virtual machine, 172
W
X
assert, 122
async def, 144
async for, 144
async with, 145
break, 126, 134, 135, 137, 138
class, 142
continue, 127, 134, 135, 137, 138
def, 140
del, 37, 123
for, 126, 127, 135
global, 123, 131
if, 134
import, 31, 127
nonlocal, 131
pass, 123
raise, 125
return, 124, 137, 138
try, 35, 136
while, 126, 127, 134
with, 58, 138
yield, 124
while
X, 126, 127, 134
Windows, 147
with
X, 58, 138
BET
% (percent), 106
& (ampersand), 107
* (asterisk), 105
*x, 104
/ (slash), 106
//, 106
< (less), 107
<<, 106
<=, 107
1=, 107
==, 107
> (greater), 107
>=, 107
>> 106
@ (at), 105
~ (caret), 107
| (vertical bar), 107
~ (tilde), 105
and, 111
in, 111
is, 111
is not, 111
not, 111
not in, 111
or, 112
writing
values, 118

X

xor
bitwise, 107

Y

yield
examples, 97
expression, 95
F—-T—F, 9
3, 124
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Zen of Python, 172
ZeroDivisionError

Fgt, 106
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