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DV T7 7L YARAT =27V Tld, Python BFBDONEL., ? a7 eR2L~vr T4 7R IZOVWTEALET,
ZDOR=a T NMEZ ST RWEEFPS LNETAD, X TEI2ELLTVET, BWHETRVEAAARL
7Y 27 MIRHAAHRBER. HAIAHEY 2 —NIZBET 5~ 2T 4 7 R, library-index TR BN TWE
3, FERE 520 Python SREAMICIE. tutorial-index #BR L TL 72V, C SiBHI2WE C++ Turo~
FHICIE, 2O =a2 732D~ =2 7 HH D £7F, extending-index TlE, Python #HIREY 2 —
NEFELDDE LNV RERIZOWTHRRTWE T, F£/. capi-index Tl&, C/C++ Fu /7<=, HHTE
24 YRT 2= ROV THICER L TV E T,







ONE

L ®HIC

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

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

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

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

1.1 5J® Python ®E*&

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

F<HIENTWARFEEZEZIUTODNH D 5

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

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

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

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

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

1.2 AR Za7IIICEITFBREE

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

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

lc_letter = "a'..."z"

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

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

4 £ 1EFLOIC


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

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

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

1.2. AYZa7IlicslradRgE 5






TWO

F R

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

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

2.1 1718&

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

2.1.1 17 (logical line)

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

2.1.2 #317 (physical line)

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


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

2.1.3 OX> b (Comments)

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

2.1.4 > 11— RFEE (encoding declaration)

Python 227V 7 HO—{THNPZATHIZH 2 2 X ¥ bDIEMRI coding[=:1\sx([-\w.]+) T~ v F T3
G, AXYMIZVaAa—-FESL L TUEINET, ZORHDOBRYIDO I L — TRV —2a— 774 LDLY
aA—-RFEEELE T, Tra—- FESEAHOTICRITNIRD ¥ A, ZITHICH 245G, —fTHDaAX Y D
ABOFTHRIINUIRD F¥ A, Tra— REERL LTHRT 2T

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tidak CEE 3, F/2&

# vim: ftleencoding=<encoding-name>

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

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

Iya—F4 YIPESINIEE, TOTYa—F 4 V7 4& Python KX > TIRBTERIINIRD THA,
HEEd3hlzrya—74 2% BIZIECFEIN 70, axy b, #ilTkeo, 2ToFancdbnz s,

2.1.5 BAREYZRITHER:

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

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

return 1

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

2.1.6 FEBAREYGRTTHERL

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

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

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

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

2.1.7 ZE17

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

218 17V

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

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

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

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

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

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

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

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

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

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

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

p = perm(s)

for x in p:

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

return r

UTFoflZ, et rFrro—12zbE3:

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

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

return r # error: inconsistent dedent

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

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

219 F—JVHEDZER

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

2.2 EDMD =T >

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

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

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

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

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

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

WA FORSICEFIRLD D A, KX FREASHET,

identifier = zid_start xzid_continuex

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

ETEMK U7 Unicode A7 3V a—RNELITERL 3

o Lu - K3F (uppercase letters)
2.3. #AIF (identifier) B&UF—T—F (keyword) 11



https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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FTRT

Ll - /N (lowercase letters)

Lt - FesEMRCF (titlecase letters)

Lm - B (modifier letters)

Lo - 2D (other letters)

NI - Bl % % 335 (letter numbers)

Mn - FIEDI2VELS (nonspacing marks)

Mc - FIRD H 3455705 (spacing combining marks)
Nd - 10 #EF (decimal numbers)

Pc - @i fIFELS (connector punctuations)
Other_ID _Start - explicit list of characters in PropList.txt to support backwards compatibility
Other ID _Continue - [EI¥E

DA BHTTIRIERUERX NFKC (&R S £ 5, il FRO B NFKC ITEOZ £7,

WAl T e UTAHEMBR TN TD Unicode 4.1 OXFZHNZEL 722% HTML 7 7 4 A28 https://www.dclhpi.

uni-po

tsdam.de/home/loewis/table-3131.html IZ& D %7,

2.3.1 ¥—7—F (keyword)

PUT O#AFid. THEE. 7203 Python §38ICEBIT 2 F—T—F (keyword) & L TEb, @E DT L
TS ZL R TEREA, F—7— FIIEEICTROME D KO RTNIRD FEA:

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 FORN



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 FHEHDHAIFFE (reserved classes of identifiers)

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

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

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

{

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

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

24 V737

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

241 XFHNEXUNATRAIUFTSIL

XFHNY T INEUTOFHER TR SN E T

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

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

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 = "rrrn longbytesitemkx "' | tnMnt longbytesitemx """
shortbytesitem ::= shortbyteschar | bytesescapeseq

longbytesitem L= longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

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

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

KOG RFHIR: o0V 773, WS 2 —EG AR (V) 3 ZHL AR (1) THbIES, T
MIGT 2 =#HO—HF | AL _EHF I AFTHS 2 dTEET (@BE. =BV X — MXFH: triple-quoted string
EFHENET), Ny 7R T v ¥a (\) XFT, BREAIGRERZROF, PIZIEEITF. Ny 7R Ty a
HE. 74— {FRhE, TRT57—-TTEET,

NA P T IZE FHIZ b R B L ET, INHICKo T, str BTIEL K< bytes B4 2 &
YAPMEREINE T, NA M) T I ASCII XFDAELZ e N TEE T, 128 U EOE(EE O NA M
IRy =7 L TREINRITFNUIIRD FHA

XTI T INENA Y T IO, ERTT 'r! £ R 2TV T4 v JRRFHOZENTEE
T ZD XD BTN raw strings EFHEN, Nv T AT 9T a2k VT IALFE LTRVET, ZOMR, XF
I 72 0Tl raw XFHIHFD "\U' & '\u' DTRT— TRV 8 A, Python 2.x @ raw unicode
V7 Zu7 Python 3.x L3RR ZIRBEENE T B2, 'ur' #UIVPR—bIhFRA,

N—=Tar 3.3 TBI: raw XA M) FT LD 'rb' T 7 4 v 7AW 'br' ORIFEL LTEMEINE L,

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

£ P OEBEEEBMP N TFERNY T IMET + =<y MEATIN T IV ( formatted string literal
) TF, FHICOVWTIE 74—y FEAXFINI)TIIL 2L TV, HEHO '£' & 'r' tHlAS
DELNETH, 'p' L 'u' LHAEGDELZZLWETEETA, DED 7+ —7 v MEAAD raw XTFHV 7L
FA[TEH, 7+ —~v MEADAL MY T FZIUIRA TS,
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ZHIZA-PUT IR, SHOIRS T ENRVWI A - P FTY T IR LTLEDRWRED,
IR =T ENTVRVEITR I A — P 2HE S ZENTEET (561, ENHIEFZDF FXFHFITHED £75),

(ZZTWVWS " ZA=1 viE, XFHNOWAZFET 2 2o XFERR L, ' 2" DVWTIANTE, )

'r' F721E R BEHXTFEROLBRWLED, XFHNEEANAL MV T IARDIR T — T — v R 3R C
THELATVE D EFRDEANC Leh o THIRE N E T, UTIC Python THR#EIN D TR —F> =5 VR

ZRLET:

IRT—T—5>R | B AR

\newline Ny ATy ¥ 2 b AT FPEMRINE T

\\ Ny 727y ¥a (\)

\! —EI A (")

\" ZEHIHF (")

\a ASCII $iiK~ L (BEL)

\b ASCII v 7 25— 2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCIL /73D (LF)

\r ASCII %% (CR)

\t ASCII /K4 7" (TAB)

\v ASCIL EEX 7 (VT)

\ooo 8 B 000 EFFOXF (1,3)

\xhh 16 HEHUHE hh EFHOXF 2,3)

XTI TOBBBEND TRy =T —r Y AR TOEBHTT:

IRT=To—5>R | Bl AR
\N{name} Unicode 77— &XX—ZXHT name £\WIAFDITE | (4)
\UXXXX 16-bit O+7NHEHE 2zor 2 FFOXF (5)
\UxxXXXXXX 32-bit OT/NHEE zrrrrrer RO XF (6)

HER:

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

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

(3) A MY T IAHRTE, FREBLXU/EZRT — T 52 6NEDONL b ERLET, XFHV T 5
TR, TR — TIN5 2 5= {E% D Unicode XFE#ERL T T,

(4) N—=Y 3 ¥ 3.3 TEHE: name aliases™ 1T T 2% K- F2BIMENE Lz,

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

24. UF3L
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(5) B x5 ¥ 4HiD 16 ERLAZHENEEA,

(6) HHWEZL=a— FXFEIDEIRKLTZYa—RT2I N TEET, EMEIC 8 LFD 16 #EBFH 2
BT,

BHED C BIREV, BBENBD oI Ry =T = VAT RT, ZOFEXFHNHTIHERD T, Thbb,
NYTRSyDabBERPIZEDET, (ZOBHNIT ANy JOBICHEFRITT: ZRF =T > —r VAPRANX
N6, ZOEIFERBIEBL TV 2008000 FT DT, ) XFIHPTORRBEINE A =T —7
YRE, N M) T IR, BEEINBRVWI RS =T = VR LTHHEINEDTHERELTLEE W,

N—ar 3.6 TEHE: BiIhizghro/2T 27— 7> —4 > 23 DeprecationWarning #AEMR L £ 5
ZAUIFPRD N— 3 > TlX SyntaxWarning 1272 D, \W3§4L SyntaxError 122D £73,

raw V7 I ThH, SIAFEANY IJRT 9P aTIZRAT—TTEFETH, NI RT7 vy a2 BRS XFINHED £
T B o\ BEBRFINY T IAT, Ny 7 ATy ¥ a2t THEIAN» SR AT ERLET; o\"
FEN STV T IATT (raw VT INERBEER 57Ny R T7 9 S aTHROLESZLIITEETA),
BENIZIZ, (N 7R Ty P aDBERDI I — M FETRA7—FLTLESDT) raw XFHIZE—DNY Y
ATy aTRHOLEBR LI TEFEA BT AV I RAT v Y 2DBERIBITHE TS, THEEZEKT 3
DTREBEL, VT ILD—HTH2ENS DD FE LTHREINE T,

2.4.2 XFHI TJILDFEE (concatenation)

XFHNRANL MY T I ME, BEWICEZZ5 A2 o T0Ty (HAXFTRY-TY) HEEESE2
ZEMNTEET, ZHRELDOXFINEMET 2O LA UEKREZRFLES, Lo T, "hello" 'world' &
"helloworld" [AUTT, ZOMEEEZM L. Nv I XFv T aZ2@bd L, ROXFHNEFRITHBEEL T
BRBATICE D680, HE2VIEEITFINZLIZaxXy b 2EBMTF2 L2 ATEET, Al

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

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

)

CORBEIISHEL NV TERSNTVE T, A7V T 2ay 4 LT 3ROIMH e LTHEBENS Z L2k
LTSV, ETRICFHIRBZRE LU, "+ HEFEEDRITIIRD FEA, £ VT I
DFEEICBVTIE, MET2RERICELRIIAMER2fo72D (raw XFH e ZHIIHMFEZEFS LT AT
TET) . 74—~ MAAXTFHN TN EBHEDOTHNV T IV ERE LD T2 D TEETOTHERL
TLEE W,
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243 7=y FEHXFHIIVTII

N— g v 3.6 T

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

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

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

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

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

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

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

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

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

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

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

5 = EEINE HAXTINE. ROFFZAVERB, F5 =, BIOFHiizh=Rz2EA% T, M
ZHAEL { oER, RO, BIY '=' ORECEFNZZEALFIINTRESNE T, HFIEETHEEL
BWRRD, = ZRE LGSR, RIS UT repr O @A LRSI 5, —H. EREETFHF
ET 258, BT 4 —LFT "' PEESNTVEWVWRD, F740L 8T strQ BEHINE T,
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N—T g v 3.8 TE: FE5 '=',

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

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

B EoERIBETICE. A NTOBT 4 — L F2EDZILNTEET, TNOHDANRNTD T 4 —L RiZiZ.
HEOE#H T 4 —L R ERIEET 2D EMNTEETH, EHRANTRER BRI 4 — L EE2ED D
T TEFHA, XFHD format() XV v FTHbI 2 FEXEE I =FFEMH THRMKTT,

T+ —<v MEAXFIN FINBMOXFH I T SALLHEETEZ TN, BRI 4 —LFE2EROY FI LI
DELTEL LI TEE A,

T r—<v MEAXFH T 7LD 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" '

B DOXFHNY 7 I e XhHEL DT GREE D EE DTN 7 I BT 25 AT e R, B
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74— FHIZ, SO 7 + —< v MEAXFINY T IALTHEON TV L5 A2 ED 2 Z LI TEXEA:

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

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

ROHFTANY I RXF v 2 3FHTEST, =7 —%2EHLET:

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

N IRAT7yYaTODIRAT —THRREREEZED ZREND Z5E1F. —REREERLTLEE W,

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

'newline: 10'

T4 =<y NEAXFIN) TI70MF, 72 AREEATORPo722 LTh, docstring & LTIIHEX THA

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

7 F =<y MEAXFYNV 7 F 1% Python \EM U721 PEP 498 3L TL ZX W, FEHET 3T
Bl 7 x—<v bOAHAZHE>TWS str.format () S L TL X0,

244 BEVTIII

BAEY 701203 3 D D £5, BE (integer). HHI/IMNIREL (floating point number), R (imaginary
numbers) T3, HBMY T INVIEIEELEV A, (EZRIFER 2 BEROME LTERE ),

BEY 7 7 NVEFEREZENTORNWI ZICERLTLEEW; -1 O LS 2a, ERICITHIEEET (unary
operator) '=> ¥ V7 7L 1 RAEDOELDDTT,

2.4.5 BRIUTIIIL

B T IoNVEUTOFAER TR ET

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"

A XEY EIZINE 20085 5 MEZFRTIE. B 77 VICREIOHIRED D £ A,

TR =RaATIEVTIVDEEHIMT I Hzo TEHAINET, 20D 7YX —Ra7 %> THRF%E2 S
N—FT 2 THRARPTLTEET, 7V X —2a73RFeHFORNC 1 2713, HB3WE 0x D &S
BIEEDOBERIC 1 oI BATEE S,

B, IE 0 OHERDEIEICIE 0 2o ER A, ZHUX. Python 23N— 2 > 3.0 DT - Tz C
ROJGEY 7L OEMR X 2§ 2725 TT,

B T IoL0HE N DIRLET:

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

N=Yar 36 TERE: JL—TeBNE LV TIAVHOT Y X—RaAT7HhHFINZ LR DE LT,

2.4.6 FERINERBUTIIL

PE/ NG 7 5 M F o E R CRA S g 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

e, BEER L FERGERIIEC 10 2R LORENE 3, HlxiE. 077€010 IZIELWRETH D, 77e10 &
RUEAEERLET, FINGERY 750D 5 3EDQHPIEBIHRIFEL T T, BEYFILERL X512,
TR —RATTRER N —TFITEET,

BN TS A DBIE N DR L ET
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3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

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

2.4.7 E¥ (imaginary) UT 3L

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

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

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

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

2.5 HEF

UTD =72 Y 3HEFTT:

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

2.6 7 X4 (delimiter)

UTFDO =273 EEOTFTY) IR LTEHEET:

( ) L ] { }

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

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

T OHFAHE ASCII XXFE, o v —27 v o—Er UTRIRREREZ > T\ b, FHEHZRICE > THEHE
BEWEF->TWET:
2.5. BHEF 21
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LUF o EIFA e ASCII 32F1d. Python TIRHEONTVWELA, THALDXFENXTFHI Ty kDA
Zh D56, EBEHFICZI—2ih E3:

1D
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THREE

F—RETI

31 #A72x Uk, E. BLUE

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

FRTOEME, F—H (identity), T, %25 > TVET, A—M BERSW DL BLEHEINTHA, UL
ATV FDT RLADEIRDBDELEZLNEHE LWEEA, is BWHETIZ 20047V 22 FOR—
Me L 2T, 1d0 BEERA—H 2RI EEL $T,

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

7227 VOENIA T 27 WY R— T ERIE (Bl len) ZHR-1F20) &, AT FHED S
BEEZPELET, type) BEIIA TV =7 PR (BIAKRD ATV 27 b TF) ZIRLET, A—HFAT L.
ATV 27 bOH (type) BEEARRETT, !

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

AT VEPIRINICIE T 2 223 TEERA; LA L, 7Y =7 MCEFEARHE (unreachable) 12745 &
HR—yav s ar (garbage-collection) I &k o TAUH I N FF, FHETIE, TANERZELERLD, &7

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

23
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BOWEKIICTHIENTERT — FEARRRA 7Y 27 b2 TANRLE LT LEDROWNED, ¥5FEET S
PIIEESEDOHET T,

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

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

A7l MiE, PN T 7 AT 4 Y EY W oTz, VAR (external) @7 VY —ZAANDBREEL D
DBHHNET, TNHDYY—RE, 7927 D TANESINBFICERENS DO L HEFEINTOE T,
CANEPTONARIEITZ VDT, 25 LA 7Y =2 MISERY Y — R BRIV 2 775 KK
close() XYV v FHEHLTVWE T, 25 LAATI 2 MIFRMIZ close T2 LMD FET, Z DHAE
3BT Ttry.. finally 3CRR. Twith’ XRS5 LEFTT,

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

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

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

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

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

Notlmplemented ZORNIZH—DELDLHD E¥A, COEEZFFOA T 2 7 VI —D UDPEELEEA,
DA 7Y 27 MIAAA% NotImplemented T 7R EINE T, FUEHEEBEIZR T 5 X YV v KRR
FE#R (rich comparison) X Y v Fid, EEFU T 2HEAZITO LDDER L2 b LR WEE, T
ZIBETRETT, (HEFITLoTIE, A Y27 XDHEOD 2HE LK LD, HORBERIELITVE
3, ) BEfEIZE (true) TI,

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

Ellipsis ZOMICEHE—DEL»HD T A, TOEZFHOA TS 227 PR =D ULIPFELEEA, TOF
TV MIVT I ... FRREMARAAS Ellipsis TV 7 RSN E T, BEEHIZE (true) T,

numbers.Number HUHV 7 7 WIC ko TIEE N b, BEMEEPHAALOEMBERIC X > TRENE F T
V7 MTY, BUEA 7Y 27 PVIEEAFRTY; —EEIERINLZ L, TErEEINLZZEIEHD X
Ao Python DBIEA 7S =7 MIWS FTRIRBFATEI L ZHDHUAEL B BIRL TVWE T2, 2
Va2 —XNTEEZRIET 2B HIBZZ T TVWET,

meth:  repr ¥ __str__ () POEIEINLBIES 7 ADXFHNRTNNIRD & 5 BRELRDH D 3

o ZFONFHNZ, ZIARAVAIIZRICELE T2, TOBEOEEZFOF TV 27 VEERTZE
hie BBy 70 TF,

o TEZRL, 10EETRIEINET,

o MBURORNCH 2 1 DD ERWT, FI#HAEZ Yo REINERA,
o MBURDOKRICHZ 1 oD ERWT, TICHEHAEZYrREEREINEEA,
o TBRBEIABDO L EDALRINE T,

Python (388, FEVMNIUREL, ERROETEZT>T0ET:
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numbers.Integral (B#) HEAUX, B (EoBB IVEDOR) 2R ITBENEENICBT 2 HREE X
B3 28T9,

BRI 2 ESD £

B (int) EHIROFHPHOBZ KB L 2925, FIHATRER (RAE) X €V 44 XDOHIRD A% 3% %
To ¥ 7 MERRSTRAZHRE D0 2 ERERI 2 FHo e MESN T T, A0S v FkE
WCHEFRICIE TV K5 iR 2 52 5 2 OMBRBIOZRTREINE T,

7 —ILE (bool) EMHD False & True XL %3, False & True 2XT 2 DDA 7T =7 D
AWT—IEA TS =27 VTF, 7 NRIBBOIRERTH D, B ALDRNITZERZR O
E1DEIERBEEAFT I, Sl LTXFINCEM| SN 2ITZN LN "False" BLU
"True" & W5 XFHIMRSNET,

BREINCHT 2 RANZ, AOBEEEL Y 7 MERPY X ZHEICBWT, RO AERRBERSCE
5L CEMEhTVET,

numbers.Real (float) (R#) ZORNIEEBL NNV OEEEFEI/NEBEREAL £33, RETRER
EOHPARLA —N—7 0 =D NIFEED 7 —F 77 F ¥ (BXUK C % Java il kK 25%) 2w
¥ 9, Python IZHREEFE/NREZ Y R— 1 LE¥E A, —MRIVICHEREEFE/NURECE (5 BHE
Taty Y- XEVYDMEHEZEHNT 27D eHHEINET, LirL. 25 LAHIKIZ Python TH 7
TV x7 PRWOBEDOF ==y PRI A 722 DT, F/o. 2 FMEOFE/NMNURET 2 +f
DI THMICEZEEIEIDH D THA,

numbers.Complex (complex) DRI, FHEML XA THEBE L STV EFENMUEE 2 >—H#icL
TEHERERB LT, FE/MUSICOVWTERZO LA UHEN S TIEED £3, HEK z OFEK
B X CEEERE,. ThehiiAat LEREY z.real BX U z.imag THOHIT Z B TEF T,

—ir > B (sequence) ORI, AROIEFES (ordered set) ZRKIAL 3, HRIIIFADELTL 77

ZILENTVET, HAAABBEEE len() 252, O—F VY RAOBEEBZELET, O—F VY ADEIXA
nDHFE, AVTI7RZ0,1,...,n-1 2ORIZEETT, P—F VR a DEFE (X ali] THEIRLET,

= Y RFAT A ARIE (slice) DY R—PLTOWET: ali:jl £T2L, i<=k<jTHIAYTIR
EZ2bOLTORERBEIRLET, REHE LTRIAREHAVWEEE. X974 REFECEE S Oz
VU VAERLET, HiRY =T Y RANTE, A VT I7RERD 0 2OHEZ X514 V77 ADH
PIRODBRBLETS,

=T YR EoTIE, B=ED T ATy T (step)” 8T XX HiD T HRRA S A A (extended slice)” &I
A—=PLTWVET: ali:j:k] . x =i + n*k, n>= 0D i<=2<j THIEIBRA VT IR x &F
D&% o BTOERZERLEXT,

=X, BEURERDDL, 2 TROHATRIIEINTVET

EEREER S —7 > X (immutable sequence) ZHEARER S —F Y ABIDOA 7Y = 7 NI, —EERIN
DLZDMEEEETHIENTEERA, (A7 27 VMDA TI 27 P ANDBRHBA o TW 5
B BREINTVEA TV 27 NIEFEARER A 7Y =27 b TH LKL, ZOEIZEEINZA[REED D

26
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DET; LpL, LEFERS 7Y 22 FAEEBBLTVWA A 7Y =2 OBREHKR, £HT 5
EATEZEA, )

DUT ORNIZEEARE /> — o » AT

XFFIB (string) XFFNE Unicode 23— FRA ¥ b2 RET 2 EOBS|TT, XFFHFDOYDa—
FARA >~ bd U+0000 - U+10FFFF OHIPITRILEX NS Z e W TEZ %3, Python i& char 2% #F
HbEBA, RbDIZ, XFHIHDEDA—RRA Y PHEX "D OXFHNA TV 27 b LTE
T2 enTEET, HAAABE ord() 13XFHNEAXZ 0 - 10FFFF O#iPHOREI 2L
5, Fio. MHAAABE chr() & 0 - 10FFFF O#EIPHOEIKEMIET 2 RE 1 OXFINCE
#aL %9, str.encode() II7FA MLy a—T 4 V7 %H5 LT str & bytes IZLMT S
72DIES Ze 3 TEET, F/2. bytes.decode() ITL D ZDWMWEITT LI ENTEET,

R FILE (tuple) X TNVOBEZRIFMEED Python #7227 FTF, ZODLOERPLRZ XTI
., A OBZERBTEIXE D VTR THKLE T, H—0BRE» LR Z X7V (HES
'singleton’) Z2E51213, ERE2ERHT 2D ERICH Y ~22FFT (H—oXZgTidsx 7L
ZERLERA, 2. REZ -3 2 DIHIEMEZHZ 2 X5 LARTFIERSRVD S
TY)o ZROELBRWVAIEMDO N ZAES L 2ED X TIITIED 5,

bytes bytes 7Y = 7 MINZELEANITT, EHRIZ 8-bit N4 T, 0 <= x < 256 DHIPHDELLT
RKIXNE T, (b'abc' DX S5K) bytes VT 7 ARHAAALD bytes() AV AT 7 XEffio
Thytes 7=z 7 MEMERTEE T, /2. bytes A 7P =22 Mid decode ) XV v FEMLT
XTI Ta—- R TEET,

EEAREL S —7 > A8 (mutable sequence) ZHAAER S — 47 ¥ Rid, fER LB TEHE T2 2 22T
XFET, BEABERY —F Y AT, IRFRILPR TA ARG EZ Mo THREINZERIRAZITS Z
EMRTE, del (delete) XEMo> TEZEZHIRT 22 TEE T,

Python IZEMI2 SMARAENTVWRIEHEARER S — 7 Y ATE, 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 RGEDT
BRELRNWZ EIZERLTEE N, )

NA RS bytearray 4 7Y = 7 MIZHEATREREYIT T, HAIAAD bytearray() IV A M52
RIZXoTERENE T, ZEARERZ L ZRIFIE (0F D vy ¥ 2 b TERW), byte array &
EHTHER bytes A7V 27 PEFUA YR —T7 2 — AL HRER TR L £ 3

EBRE Y 2 —)L array %, collections BV 2 —/MZiE, 6K D I 2 —RINET—o > ZBIDH|
MRHYET,

EA88 HHI, HFORV, 22— TRERFT 7V 27 VOHREEEZREALE T, 20k, (BHD) K
FEMoIA YT I AT 7 RRAZTEERA, 7L, 47— MIATRET. MHARABBE len() 35
BOBRFREZRLET, BEMO—BILMHEVTIE, REXBELTV220EERT AN, =T Y ADDH
OEEOHEER, HEES - FIES - 2 - WL Vo REHNRERE O R T,
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BOERITZ, FEEOXF—RACEETICET 2L — B IN E T, FERIGE T OBEE DL —
MTHED ZBITHERLTLEEI WV, b L 2 DOKBEDHEMERISFEMETHZ (I, 1 & 1.0) %25, Z
DIBLD1IODAEEFIEDDE B TEET,

BIE. 2 DDOMBABEENH D 7

£ER WELREEATT, MARAAD set() AV AT 7 X THERI N, %25 add() BREDWVL DOH
DRXYy FTHEHFTEET,

Frozen set B8 FRELEESHTT, HARAAD frozenset() IV AN T 7 RIZX > TEREINE T,
frozenset [ IAZET Ny aTEE DT, HOESHOERICK 72D, HEDF—IZT R LHT
%7,

Iy EVTE (mapping) EEDOA VT I7REETA VT 7 RALENT, 77227 bRk 2FROEAER
BLUET, RFERI alk] & k TS YT 7 RIBESNLEHE L a 2o FERL 3 ERSNLEREIKXO
T[S 2B TE, AR del XOMRICTZZ e TEE T, MAAABE len() X v Y IN
DEEREZIRLET,

Python IR HMHAAENT WSy BV 7HIX SD8 ZA5—DRFTT:

FHER (dictionary) XFEEDMETA YT/ RINAT I 27 Mo Z2AROEEEZRLET, F—
(key) ¥ LTHABWEOHE ~ORIE, V2 FofE, 2LTH7Y 27 FOR—HTh  ETHES
N2 ZOMOEHEARELRITS, Zhud, FEERZRMFEET 2 LT F—D Y ¥ 2EB LT
HBRVENDBTHTT, BEMEEF—12FS5HE, F—(HIEFEOBELERICB T 2 HANTHE W F
T ZODENEFELL 2 2,E (BlRiE 1 & 1.0), HOWRFALHEOZY MV ERIA VT I7REL
TS e N TEFT,

HEEIFADIEFZRFFL LT, DF0., F-3HFEMSNERCERShTWE LT, BIFD
FoREIMIATH, F—DEFREDD XA, F—ZHIBRLZDOBICHFEAT 2 &, TTOLFTE
TR ORRIENENET,

REEIIAEARELATT B L. Y Rl TAERLET (BERT 22RLTLEZEWV),

$E5RE Y 2 — )L dbm.ndbm . dbm.gnu &, collections EY 22— D X512, HlOo= v ¥ Z7HRDH
ZRELTVET,

N—Pa ¥ 3.7 TEH: Python DN—Y 2> 3.6 Tld, HERZFAEFZHEFLELATL
CPython 3.6 TIIFAERF SN E LD, FAUIRES N SEOMME WS kb, 204k
DEZEDHI e AR TVWE L,

O LATEERE (callable type) PBAEMEOH LHE (UL (call) Z2R) 2175 2 BN TEBHTT:

I—ERBIE (user-defined function) T—HEHRBBA 7Y =2 M, BIBERZITS 2 TEMSh
¥ (BAHEZE 3K, UL, K5% (formal parameter) V) R + 2 [A UBOERD A - 72515V R
PP ENET,

gk
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Bt Bk

__doc__ BBDRF2 XY T —2ayXFHT, FFaXyi—ra | EXAAABE
YIRTENEEE None IC72 D 9, BT T RITHRENLE
A

__name__ BB OAHIT Y, H X IAAARE

__qualname__ B8 qualified name T, EXAALAHE
N—a ¥ 3.3 TEM.

__module__ BIBBNERINTVIEED 2 —ILDHHITTT, TV a—N1% | FEXIAATRE
DIV A None 1272 D 3,

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

__code__ AVRANEINT-ERARERERAT2a—-FA 727 b £ X AANHE
T3,

__globals__ D70 — AV EBDA - 75FE (NOBR) TF - Z FeAat LEA
OFEEIZ, BB ERINTVEEY 2 —lD 7 a— LR
HHTZEE ZIREL 5,

__dict__ EEOBBIEEZ Y R— 13270 DLHTE-MBIND 5N T | FH ZIALATRE
WET,

__closure__ None ¥7zi3BH DM 4 D HEHZEE (51BN DOLEE) L | sl LER
TEZ KL TV B (cell) BNBHRZXTNITIRD F
3, cell_contents BEIZOWVWTOERITITEZSIRL TL
72E W,

__annotations__ | T AXA—RDEMPA-LFHEFETT, HZFEOF I F7X— | EXAALAEE
RGT, BDEDFRDH 235513, 'return' BEDF—
bR S

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

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

A 727 PR3Ek, EROBEZRELLZDIIS LD TE X3, ZOMEEX. Bl 2 XBIRUT X

RF=REE LI WEER X T, BD get S set 11,

WHO Ry FREEZENE T, ]

FEDORETR. 1Y EBOEBTOHBEEZYR—FLTVEDTERLTTIV, HHAHEHED
BERFRYR—FIBFETY,

YA T 27 MiEEM cell _contents BHFioTWVWE T, ZHTELDER

ADEZEDZDICHFEZE T,

HETBDITMRAT,

BIBUEFRICBE T 2 2 DM ERIEZBEABD - A 7Y =7 P2 o6ELNE T, BBONER (internal
type) KBS 2FHHZ SR L T L3 W, cell BIZIE types EZ a— A0 6T7 7L ATEX T,

BRERDE
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AVRABVARY YR A VARV ARAY Y RFATI 27 MiE ZI5A, 7R, VARV ALEBEDOEY
HUAREA 7Y =227 b (B -V ERBER) 2HBE20F3,

AH LEHORKEN:  self W3 I7I7AAVRRVAF T 27 FTC, __func__ WZEEA T
Pz MTT; __doc__ WEXYYFRDORFaXrT—>arFF (__func__.__doc__ L) T
9; __name__ ¥XY v FOAHT (__func__.__name__ ¥ [FU) TF; __module__ IZXY v NIER

ENTEY 2= VOAFTID., EY 2 — VAR WVIEAEIX None 122D £,

AV y Fb ¥R RMERHL2EBA 7Y 27 bOEEOBEBEMNEIC (HOBREIITEERAD) 77¢
ATEET,

25 2DEME BECL->TREDIZ FIADA VARV ZAEZNLT) BT &, zoBMEN 21—
PEBOBEBA T2 VERIF T IARXY y RATI 27 P THIUR, =P EBAY vy RA TV
JIDBEREND ZeBHDET,

TIADPBA VARV AERH L TA—FERBEHA T2 b ERBE T2 22I0&oTA VYRR Y
AXV 9 RATI 27 vDBERSINZ =, _self EBHEZFDA VARV RAT, TOXV Y FAT
Y7 MIFENTWS (bound) EWVWWET, FILWXY v RO __func__ BHIZD L OBEA 7
Pz MTT,

TIARA VAR VANSE T FARXY v RA TV 27 b BT A3 LICEoTA VARV AXY v
RATV =7 v EREINzE X, __self_ BHIEIIAZDHDT, __func__ EBHIEIZ 7 A X

Yy FORKIZH 2BA 7> =27 FTT,

AVARYARY vy RAT T =27 bBECHEIN SR RIEICH 28 (__func__) BIFUOHEINE
T, ZDLE, VIRA VARV A (__self__) M5V X FoBIc AT NE T, flziE. ¢ &H
BEO) DEREEDLISA, x B CDA VARV AL T2, x.£(1) ODMEUCHE LI C.£(x, 1) DI
UHLZFETTY,

TIARY 9y FATI2 7 bMOA VAR VARXY v FA TV 27 MEHEIN B, __self__ IIF

BXRTNBE 7 ISR, VAR YR ZEBRIZZFSRAZFDHDHRDT, x.£(1) ® C.£(1) OFFUHL
2. RECHIEHZ £ 2 LT £(C,1) OMNUHEL 2EMTT,

BB, BEEA T2 PO VRRYRARAY y FATI 27 PADELUL, 4 VARV A SEEN
W HENZ7-0fTbhET, ZAICE-oTid. BEEZr—IVERITRALTEE, Zor—-AL
ZRERCHET X5 1CT 2008 RNSE#E IR D £9, 7. LioZfuda —rERBEBICHL
TOATONET; ZOMOIFTHLAREL 7Y =27 b (BLXUMUEHLAETRWRTOF 7Y =7
M iE. BT HEIhET, Zhbd, JIAL VARV ADRBHIICKE > TV -V ER
BEIEE, HAEX Yy RICEHINFEA; BiSh 301, BEH T 7 20BN TH 2858 121 T,

TR L —ZREE (generator function) yield X (yicld X OHiZSM) ZHESBKD LAIEAY v FiX
PIRL—FEY LI ET, 20 X5 REMMAI ORI L 2I3EI. BBROREEFITTS
DR AT L —RA T2 b2IRLET: 41 7L —&XD iterator.__next__() XV v RZM
g e, yield X&io THEHIMEM I N2 ETHBZETLES, D return XZ2ETT 2
FEUE LTz & Z1d, Stoplteration FIADEH I, 4 7L — X PRI NEEORBKETEEL T
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W,

J)L—F »B# (coroutine function) async def ZEH L TERSINZBERXY v F2 JIL—FUE
8 (coroutine function) LW E T, MM ENFE 2D X 5 RBEBUX coroutine 7 7Y =2 b %
BUET, aL—F VBEIE async with X async for XIZW TR await RNERDOZ L AHIKkE
T, AN—FoFTITIF ZBBLTIEIWN,

JEREIHAT = L — X BEX (asynchronous generator function) async def Z{f o TER SN, yield X%
EHLTWBEES XY v % asynchronous generator function L WFFNE T, D K 5 72 BRI,
oIz & RS 7L =2 ATV 27 P RIRLET, DA T T =Y M async for SLTH
BOKREZETT2DIMRAET,

JEFIAA 71— & D aiterator.__anext__() XYV v FEFFUHET L, MHOMERFF-XNTWB L
X2, yield REMNEZRET 2 ZAFTUHZED 2 awaitable ZIRL ¥, Z OB ZED
return X2 FTT 5. b L IFUHOKD DICEEL 7 & 213, StopAsyncIteration fiISt23iXH
S JERAA 7L — 2B TR EEORRICEFE L2 Z 2D £7,

$AHIAAHBEE (built-in function) MAAARBEA 7Y =7 ME CBBAD T v —TF, HAAHLBEKD
#lix 1len() % math.sin() (math FEEDHAABLEY 2 —) TF, ORI C BETR
EEINTVWET, Giscth LEHORKREM: __doc__ WO FNFaXy5—yaryXFHTT, F
FaXTF—arPRWEEIX None 172D £3; __name__ XD EHITY; __self__ I None
WHREZINTVET (HAAAXY v FOHEIDBZIL T X W); __module__ &, BB ERINT

) —— -_

WAET 2 —LDELHTTY, Y 2 —LEDBRWIESIE None 122D £3,

HHAH XY v R (built-in method) EFIZIIHAAABEBZ RO TR L 72D DT, THE5DHAEIC
3 C BECEE MM o4 7Y =7 IR B L THRio Tuw g 3, fHARAX
Yy ROHNE, alist ZEVA AT 227 b2 L7z ZD alist.append() TT . ZDHFHITIE, FiA
HLUEHADEM  self & alist TRENZ ATz P2k E5,

ISR ZI7RAFMUHLAIEET T, Z20A TV =7 MNIBE, 207 7 RADHIZRA VAR ADT 77
FUVELTIREBOVETH, __new () BA—N=—F4 FLT,. NV Z—>ar 2RI dTE
¥9, MO LicfbnglBud. __new O ¥ BBINRIGETIE __dnit__ O WESH, Fikck
4 YRR ZDHIHLICEDIE T,

DSADA VARV AR FEDIZ FADA VAR Y RIEZ 75 AT _ _call () AVy REEHRTBRZL
T LATREIZZZ D £3,

E2a—JL (module) EY a2 —/LiX Python 22— F OEMBERYRMERENL T, import X %\ & importlib.
import_module () RHAAAD __import__() D &5 HBEEENUOH T Z e TEREIXN S import system
WEoTERENE T, EV2— ATV ME BEAT7Y =27 b (TR EY 2 - AHNTERS N
72BAE D __globals__ EBHNOZMEINIFHETY) TEESNLLHEM 2R > TVWES, BEOZK
E. ZOFFEORRICHIENE T, FIZAE n.x 3 m.__dict__["x"] LFiTT, EV2a—LA TP =
7 ME, BV 2a—1ofiticfbta— KA 7V 27 FEEATOVERA (WL DOIED 5 HE
BV HTY),
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BHEORAZITO b, EY2a—LVOAHZEBREFEONRTZEHRLE T, MlZIE nx =113 n
__dict__["x"] = 1 kFILTT,

EREAD (FEXAATRER) BY: __name__ 1 FEI 2 —VOZFITT; __doc__ FHABDOFF 2 X
FT—alNFHTT, FFaXrs—2arhPRanigEid None 12D E3;
YaFl) EEY 2 NDORBREEFTL TV ECNELE BT/ T—>a3> DA-LHETT; £
Ta—RBT7 7 A bua— REINEEE, __file_  ER—RFRINLET 2T 7 A NVDRRHTT,
AYRTYRITHINCY V7 ZNTWSE C EV2— LD XS RFFEDHEDEY 2 — L TIE, __file _
BHEEFEELEVDLD LAFEA; HESA 77 V208N — FINLINREY 2 —LOHE., ZOF
M HEEFAT IV 7 74 LDRRHZ[ICRD 5,

annotations__ (47

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

CPython implementation detail: CPython 23 E€Y 2 —VEZEZHIFRT 2 57EICE D, Y 2 —EF
EREEESRER > TV LT ZOHERZEY 2 — 2 a— I oinRcHiRangd, i
ZHRET 21T, HEXZAY—F 230, HFEREEES> TV IMEY 2 — V2R LTI W,

ARBLISRB HRAX L7 ZABZEE, 77 RAER (VFAERE ) TERSNET, 77 R3#
FEAX TV 27 PTEESINLANE# 2R >T0wE T, 77 XABEOZIIE. ZOFFF TN T R
(lookup) IR F 3, HIZIX, C.x 1 C.__dict__["x"] KHIRIhET (7L, BESEOD
RREZEZONDEONPDT7 v 7 R3HDET), BUENZOERTHOP LR VWE E, ZOREKS F R
TERP I 6N E T, HIEKZ 72D ZOHERKRIZ, C3 XY v FERIEF (MRO=method resolution
order) ZFH L TWT, BB OMARBEILBOHIICIORN S X4 7EY N MAMEDLND > T
BIELLEELE T, C3 MRO IZ2oWTO X Dl zlE#RE, 23 VY —RHET S FFaxXxsb
https://www.python.org/download /releases/2.3/mro/ 1IZH D £5,

A (CeLET) BESRNEIIARY Y RATI 2V V2 RZES LT 2IIE. 204727 b
E __self _JBUD CTHEEIBA VARV ARXY v RAT Y 27 MTEBEINE T, BIIXY v B A
T2 MRRED LTI EWX, #HIRXY v FA T2 7 b Ty FEINATI 2 7 MBI E
To TRV TR (descriptor) DRE HiESRT 22, FRFOMETY 7 A 50D HLUZEMNE 2 EE
I __dict__ WRBEINTVEIDOBERZZeBHZ2D00HhD 3,

27 ABENERAT 2. 2007 7 ADHERIBEH SN, KT 7 ADFHEFEIERL LA,

2IRAFTY 2 b ENUHT (LERLE2ZR) b, 772X VAR A2ERLET (T2 BH),

KokEME: __name__ ¥/ 9 A%/ T, __module__ X7 FADERINZEI 2 — VKBTI __dict__ 1
7T ADRFEOHKRTEEMA - 128 ETT; _ _bases_ WBREEIZIANSRZZTINVT, HEIZFZZADY R
MZENBIEFTHATVET; __doc__ 7 T7RADFFaXy MXFHT, REZEDESIX None TT;
__annotations__ (A7 ¥ aF ) 37 7 RDAREEEITLTVWAE ZWEL: BH T/ 7—>3> B

]\ D 7: E$%T j—o

VS RA VARV R (class instance) 27T RAA YRRV RAIE, 77 AF TV =2 b (LS HR) ZFFEOH L TERK
LT, 7724 VARV ARFFETRES N AHTEMER > TH D, BUHSHORCIZE T ZoffED
BREINET, ZZTEEDPRODPLT, A VAR VRADT T RAZZDHHEIDEEDNH 2 v Zid, HlF T
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FRAENEMRLET, Rob o7/ 7 RABUDP -V ERBBA 7Y 27 V2o ehE. 77 AL VAR
VA% __self__ BULTAAVARYARAY v RA TV 27 MTEHLE T, BIXY v RATY =2
FRTTARY y FATY =7 PHERRICERINET; LD ? 77 R 2BRLTIEI W, 7RI
TR (descriptor) DRE Hix BRI 2L, FHOEEHTA VARV RAEBE LTI 7AW LR
P HEBIC __dict__ WHREFENTVWEIIDONRERDZZRDH2D0 00D ET, 77 RAEENRODS

T, oA T2 VDT TAD __getattr__ () XV v FER->TWAEAIE, BROBHEEZR-T/29
IZZDRAY Yy RBPEFHEINET,

BYEORACHIREI T &, A VARV ADFHELEHLETH, 77 A0HELZEH T3S EE
Ao 7T AT __setattr () __delattr () AV vy RBERINTVWBRIGE, BiEA Y AX Y ADE
EREHTARDYICINSDX Y v RBEMNFHERET,

TR VARV RE, BIRFEDEZFIDAY v REFRK-TWBIGE, BiERSY —7 > 27, 30
<y HIDESICIRES e A TEE T, HHEAV YRR 28 LTLIEZ W,

k@M __dict__ WEMOEETT; __class__  EAVYARYADI T AT,

/O ATSTI R (F7ANATS LY FDRIR) file object BHDPNST 7 AVEELEF, 77 ANF T =
MR-k AM Y a— bbby 3B D £ open() MHAAABEL. os.popen() . os.fdopen()
YTy bETY 2l bO makefile() XY v F (HBWVIEIREY 2 — b SRS 12 OB X
Yy R),

A7 Y27 b sys.stdin . sys.stdout BLY sys.stderr 1. 4 X7V XDIEFEUEA T, FHEH S, B
SUEELS —HNZA MY =BT 27 7 ANA TV =7 MICUIHEE N E T, ThHIETRTT*F R
k€ — F T2, io.TextIOBase IR 7 A Lo TERSNIA ¥ R 7 2 — ARV E T,

REREY (internal type) A ¥ X 7V ZDBPRERINCH > TV B WL 220 0HNE, 2—FIAFIhTVET, Zhbd
DEFRIFIRDA VR TVRXDAN=Y 2 Y TCEEFEINZREEDSH D T3, 2 ZCREEdoZELED -
DI TEEET,

A—RATCIIV bk a—FATI =7 NI NA ROAVNTILENT (byte-compiled) FEATRIRE/ Python
a—F, BN FI—F ZRELET, a—FA 7927 bl 7Y =7 PoEWIE, BEA
73 =7 PO — VR (BBEERL TWSEY 2 —10 7 m— L) 130 L THIRIYZR
SBEFE->TVBZDIIH L, a—FFA 7V 227 MFary7F AP RVWE WS 2 TF; £/, B
ATV P CTRET 74N MIBUEZEETEE I, a—FA 7Y 27 PTETEFEA (TR
HEINZEERIAT 2720), AT 27 Pe#EW, a—-FA4 7Y 27 MIEERARET, £H
AR A 7Y =7 b AOBRE (B WHECHEDST) G5 A,

FiAat LA ORHENE: co_name 1ZBA%H. co_argeount 1IMETIE (MEEHG L 77 + v b
EERO5I18 T &) DI co_posonlyargcount (FBEMATIE (77 + v MEEFO5 I BEr &
Tr) O, co_nlocals IFREEHE S BIEED2) v — I NVEBDH. co_varnames IR0 —HILE
BEEWN LR T (B> HIRE %), co_cellvars 3 R b I TSI TWEr—
HNEBDOLHTEMM L7z X TV, co_freevars FHHZEBOALHTEMM L 72X 7L, co_code 1IN
A ba—RHERFEL TWBEXFH], co_consts 3N ha— FTlLATVWE Y TFILEZBAL T
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X 7). co_names INA b I — R THELNTVWRHAFIDA-72X SV, co_filename 1 NNAf Fa—
Foa vy L AdfThbhlz7 7 A V&, co_firstlineno IO EWDITHE. co_lnotab 13 NA
Fa—F A7ty bR oTERSAOMCN T Za— FEL 7258 FEHCOWTIEA v &2 =7 ) D
V—R2a—FEZBBLTLZIWV), co_stacksize ZFAMTHER R Ry 794 X, co_flags & A
YETV RO AT 5 7% a— FLL B

UTD77278y b2 co_flags TERINTWVET: 0x04 ¥ v M. BED *arguments HX %
fifio THEROBONMBS 2 ZHTE 2 LGAITTOHNET,; 0x08 B v ME. BB **xkeywords #
X o THF—U— F5HEZMTERLAICTTOHNET; 0x20 ¥y M, BEDNY 221 —&T
HEGHEIITONE T,

FFRESHE (future feature) 5 (from __future__ import division) b F£7z, co_flags DY v b
ZAUTDHIET, A= FA TV 27 M REDHKEZAMILTaAy I LINTVWE I 2R L E
F: 0x2000 By ME, BIBHOFEREEREZ AL Ta vy 4 LI TV AHEICLTHAE T, DU
D= 3 Y@ Python TiE, 0x10 BL L 0x1000 ¥y bHHLNATWE Lz,

co_flags OZ DDy MIRERICHERINICHIH T 2 ZIc PRI TVE T,

A—FFA TV 27 P PBEEERBTL TW35E. co_consts DRIIOBRIIBABMDO FFa X 7—
TarXFICKEDET, FFaXyi—ya XFHBNERINTORWESIZIE None 127D
%9,

ZL—L (frame) #TS O 7L -4 7Y =7 MIEIT7 L — 4 (execution frame) ZRL 3, F

FIL—RR L —2Nv 247V 22 b (FRBIR) MICHEL, B3 h b L— 2B h
ES

weAH UEHORKREN: £ _back IZERORAX Yy 7 7L —24 (BMUHLEIOGHE) T, ZOAHRRAX Y
7V —2DH TS None TF; f_code lZZFD 7L —ATETEINTWEIA—FAFTI 27 T
9 f_locals 10— WL EROBERIHEDONAHETT; f_globals &7 v — rILERICHFDLOIE T,
f_builtins FHAAAD (Python EH D) Alicfbiig 3 f_lasti EMELMHI—F (23—
FATI 27 DN A= RXFHANDA VT v 7 R) TH,

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

Rl E 2 AANgE/R JEME: f_trace & None THWEEIX, 2 — FOETHICH 24 X b THE
CHENZBMTT (T ITDBRALET), EER. V—ROFHLWITZ IRV MR TEN
F 2, f_trace_lines % False IKET DI L TANY FOFRITEEMLTEZ T,

94513 f_trace_opcodes % True IKFHEL T, B I— I DAXRY FOEREFAI LTV H
bLhFEA ., 2L PRI L o TEHINZHI42 b L —REhTw 3B 2
BE. REBRA VEZ—TVRDIBEBENIORNE0DH LKW I EITHERLTLEX WY,

f_lineno &7 L — AHIIBII ZBEDITHESTT — L — R (trace function) filTZ OfEICH
TABETO ., FEELEATREY y Y LET (RTEROETIL LWL EDA), TAYHT
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i, f_fileno 2FHZALZ T, ¥ ¥ Fiid (Set Next Statement iy d) ZHETE F T,
TL—bFT7Y 7 MIXYy R2—DH K- LET:

frame.clear()
TDXAY Y FR7L—MRE L TW3a— AN ERADBRBRE 2 THIRLES, £/, 7L —A4
NIz —RZELTOWEEEE, V2L —RIHKRTUE T E T, ZHhUuck->T7
V=LA TV 20 N BARERSROMEEI NS X512k g3 (Bl P ERHHEL. %T
H572DIC L —2ANY 7 2 RET 255).

7L — ADBRIEETHOEE RuntimeError BEH XN E T,
N— 3 v 3.4 TEM.

FL—XNwP (traceback) Tz Ik PL AN 7 FA T2 FRBINORAZY 7 PL—R %
RELET, PL—ANv I 7T =27 FEBINDPREE L ZITHEBRIVITERS LD, types.
TracebackType Z WO U CTHIRIVICBIER SN2 D LE T,

BEBRRICAERR S e P L — ANy 7Tl BISANY BT OMERNFITAR y 72 Ro TV Ko7z
LARVRIZ, FL—ANy 7 F 7T =7 FPBBUED b L —2ANy ZOFNCHAZINE T, fIsAT ¥ F
WCADE, ARy 7 =R 70l AMITHHATES XS5V ET, (try X 258, ) PL—
2NNy 713, sys.exc_info() DB T X N D=FHDEEL, e L 7=H4D __traceback__ &
HrLTlRohEd,

TR Y T YN RIDINE E ARy 7 PL =R (D FLEFRAMLENT) FHELS X+
V—2IZEFEETHINET; 4 YR T V) XBNEENIZEITIN TV BEE, sys.last_traceback & L
B2 TEFET,

B RENCHERR XNz P L—Z Ny 7 Tld. tb_next BEHNY V72X NRA Xy 7 F L — ALK EBHERT
AHEOREF. FL—ANy ZOEREIEEINET,

At UEHORREM: tb_frame IXHED L NUIIBITZRIT7L — 2% EL 5 tb_lineno &
BISLDFA L 7ATHE S TT; th_lasti ARG R I—FTT, FL—ANy JADITHESPREIC
FITEINT2mHE, try XNTHEANDREEL, DOMNIET S except HiR finally BN RWVWEEIC
. 7L =LA T7V 27 PADITESLIZRL 22D LOAEEA

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

HXABARERFFRIEME: to_next 3AX Y Z L —Z2DRXD L~V (FINDFELT7 L —2DF
) 20, & % WIERD L ~NADBHENE X None T,

N—=Tay 37 TEE: FL—ANy 7+ 7Yz ME Python a— FhHBHRINICA Y 2% 2 2L
TERZE512RY., BFEDA VAR AD tb_next BHIZEHTES L5122 D E L,

AFAR (slice) AT TI b RIARFTI =7 NI, __getitem _ () XV v FDZDDRAT L A%
RKIOXFEbNE T, RIARFT TV 27 MIHARAAD slice() BETHERINT T,
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FeAa LEHORHEM: start X TRTT; stop 1Z LR T step 13X T v FDIETT,; 2hz2h
HIESINTHEE None Lo TVWET, ZAHDEBHRIEREORZHFTET,

RAFGARFT TS 27 MIXAY Yy F—D¥R—FLET:

slice.indices(self, length)
DXV FIZH—DOBEE L length ZED. A5 4 ZF T 227 b length BED S —7 > X
WHEA SN 2REBR TS, A7 AT FMEAELET, 20XV vy FNid 3 2OEH
MOERBEATINVERLET; ZREFH start BX stop DA VT v 7 RE, step TiRDHOHBRATA
ADEREETT, A7 v 7 AP WR, HENADETHNRE, BEDR 74 R ZEDLIE0N
ROl THRONE T,

FHIXY v R (static method) TV b XY v Rk, ETHIALZ LS RBEEA T =27 bh 5
AV FATI 27 bADEHRHIET 2700 EZRM L F T, HIX Y v FA TV =27 Mo
MerOF T b, BHEIEILI-FERBAY Yy RAF T2 20T v RTT, #UXY v FE7
FTARY FAA VAR Y AMBIUFT 2, FBTGRENSE ATV =27 PETy TSNt TV =7 b
Wi, ZNLL EREBONRIER D FRA, BIX Y v FATY =7 MIBEEFECH LAlgER 4 7
Pz eIy T LETH, #NA T 27 PEREIMUHT I ENTEERA, BNE TV 27 M
MAIAB TS AN T U & staticmethod ) THEMINE T,

DSAAVYYRATOTOF 77XV FATI=27 M XY v FA TV 27 MiTULT, Blot
TVl PREL T v NTHD, ZOATI 2T YR T TARY TR YRR AW D MR
RELET., ZOXSQLTHELAEZ ZARXY v FATY =227 FOEFIZOVWTE, Lo ” 22—
EFEA Y v F (user-defined method)” THIHINTWE T, 7 I7AXY vy FA TV =7 MIMARAA
DavRA L2 X classmethod ) THEKINE T,

3.3 %AV Y R%

752, FHRBARORXY v FRERL T, FARREX (BMHEESPHRATFRIL. A 74 AKLRY) 10X
LPREDHAZFEETEE T, Zhid. Python OHFE T4 — 10— F (operator overloading) D7 71—
FTT, THAZED, 77 RARFHEOHEAFIINT 2 HMBADIRSI BNEERTEET, FIRAIE H27 720
__getitem__ () EWVWIAFMDRAY v REERLTBD, x NZIDITADA VARV ATHDLThE, x[i] &
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHEROLRWRD, BY)R XY v RPERINTVRVE X,
ZD XS REFE A B LHIF (20T AttributeError 7 TypeError) X E N E 3,

FRX Y v FIZ None ZFET S Z idk, ZHUSHICT 2HEDIFHATERVWI L ZEKLE S, X 77X
D __dter () % None WKELGE., ZFDIVIRIFATIINMIEFRELT. ZDA VAR RIHL iter()
EMUHTE (__getitem _ () WCAUEDPRE XN TIC) TypeError #EH LT,

HAABELI 2L — T30 7 RZFEET 2T MHAIL ZINEF 7T 27 ML o TEBKRDY D 5 HiPHIZ

*2__hash__(Q), __iter__(), __reversed__(), __contains__ () XYy FlEZo & ?Hﬁ'ff”@*&bﬂﬁ%bi? HOFEER Y v F
3 . YT A MG L s i e 7ML HET 2 AENCHDO W EIECS
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RERPLEDIONEETT, HIZIX, 22— P RAXMAL2DBEZROTUFEETHALEL 2D LAFTHAD, X
FARDBANEKREREIRVIS LNEEA, (WIC DRFa2 XY ATV METNAICH S NodeList A
VER=T 2= APED—HITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
IR cls DFIL WA VARV ZAEEDT2DITMFUHENET, __new__ O IFHHUXY » FT(ZDXY v
RIEFAIR NI TV E DT, HRINCEHIIX Y v REEFT2XHBEDHD FHA). A VARV RAEERK
THEIBERSINTVWE I ZRA2H—5ICE D %T, RODFIBIA T =7 bDaryA 727 20K
(77 ADMUH L) WKEEINET, __new () ORDVEEZHLLATI 27 bDA4 Y AR VR (BHEIE

cls DA VAR Y R) TIRIFUIZRD FEA,

MR R RETIE, 7 T RADHT2 A VAR RAEERT 5 L Z2iZid super O .__new__(cls[, ...1) &
WERBIEIEE L TRA—T 2D _ _new () AV v REFRUIH L, BRI v 2AX 2RI
B EEERIMZTH IR ET,

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

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

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

__new _ () OEREMZ, ZHEFRERAE (int, str, tuple B Y) OV TV 5 AT Y AR ¥ A ERE AR
RARXRTBIEIZHNET, £y VIREMEANRZAXT B0, DARLDRAZI T ZXTEL
F—N—=F 4 FENET,

object.__init__(self[, ])
AVRARYAD (__new _ () IZ&->T) ERZNB., ZRPEEH LITIGREN AN IHE N E T,
G 7 ADa Yy A5 7 2RCELLHDTT, BIEZ SR ZOIREZ Z AN HIT __init__ ()
AV vy REFOGE, IREZZAD __dnit__ () XV v RIZEKZ 2D __init__ () XV v FERN
WIHEOCH LT, 4 Y AR Y RAORIRY 5 AR5 A #EYNCwIb I n g Z e RAEL R b 8 A, B
ZI3, super ) .__init__([args...]) o

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

object.__del__(self)
A VARVADWRIND L ZRXPTHINET, ZhE 774 F 745 (BEYUTIEDD FEAD)
TRAMNIIZREDBMINET, HIEIZFRADN __del__ (O AV v FEF-TWAHAEX, IREZ 7 RD
__del__ (O XYy RidIchh, BEZFZZXD __del__ () AV vy REHRMIFFUIHELT, 1 VR X Y
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ADIIEY Z AE7 % &5 A LHERICHIFR L 23 UE% D $H A

Cdel. O XYY EDPHELEIIELTVARA YRR ZANDH LWEHRZED, EE2ESEEZZ X

HEEX MRS O0) AIHETT, ChEATY =2+ 0 B5E LIHEhET, BiELEF 7927 b
WEEIXNBZERNC __del__ () PIEUHINE Y D 2IEEERTFETT,; HED CPython DFEETIIHRY]
O—EL2MIH X FERA,

AVETVERPET LI EIC, BIFELTWAF T2 2D del () AV v FANRRH XA EIEZ
HHERA.

AR del x I3EHE x.__del O ZMUHLERA — FiFEZ x DSBEIT Vb2 1 DS L, BEIZ
x DBWAT I 0 FTHEDLZL ZOANRUHINE 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: AV P __del O BALKEBRKNTHIHEINS 720D, EITHICHEA L AN A S h,
KO DIZ sys.stderr IZEHDRRINT T, KT

o _del__ () F EFEDI—FREFTINTVIEEIZ, FEDAL Y FRLEFHEF T,
__del__ (O T, By Z%WMo7b, 787323V Y —RZMRUHLLD T2HEXH 55,
__del__ () OF T DHMiENza—FRIickd, 20V Y =AM EATNT, Ty
FoyopiExshd LAEEA.

o _del O AYRTYVRDOY vy PXYYHRLCETTER T, T, (lkOET2—0d
BDT) T RRTBBEND D 20— VBT TICHIRE ATV S, None KR ESH
TWahb LIEE A, Python i3, H—07 ¥ & —237 THEZHHDI/R—rULA TV =
2 M, 07 e — OVERAEIRENBENCEY 2 — b bHIRE N2 Z e 2RI LET,; 2
DE SR = VERADMD DB LRWES. del () XY v RRMEIHT-
AT, A YR SNEEY 2D ERAMARETH 5 2 & ZRALT 2 DITRILOHND L
NEEA.

object.__repr__(self)

repr ) HHARAALBEEIC L > TREUOHEN, A7V 27 v ERT RAKD (official)) XFHEFHEL 5,
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AR 6. TR (BEYIRRES S Z600UI) ACEOA 7Y =7 F2HERT 2DIEZ 5. A%
Python RO X5 RDJDTHZRNETT, TERWVWIRD, <...some useful description...> JEHDX
FHIPIRENZINRETT, EVEEIXFINA TS 27 P TRINIRD ERA, 7 FAD __repr _ 0 %
EFELTOVWT __str__ O WFERLTVWRINUE, 207 F7ADA Y RAEZ Y ZAD TFERHKD (informal)) X
FHIREADBERINZE ZIZH __repr_ _ O DELONLFET,

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

object.__str__(self)

A 7Y 227 bD BERKD (informal)) 2 WIEFERITHE L XX FHIRBZEHET 572912, str(object)
EAHAAABBEE format (), print () WX > THENE T, EDEIX string A 7Y =7 N TRIFNUIRD
FE A

__str__ () PEMK Python RIEERT Z e PPARINBVEWVWIRT, TDXY v KX object.
__repr__ () LIFEZDET: XDEAR, EREMRLRRBIEZMEHT2 2N TEET,

FAAAR object I Xk > TERIN/2T 7 v MFEEIX, object.__repr _ O ZMFUTHLE T,

object.__bytes__(self)

bytes Ko TR E N, A7 27 PO FXFHRBRZFRLE T, T3 bytes 7P =2 b
ZRFTNETT,

object.__format__(self, format_spec)

format() MARAABE. 2612 74— v FEAXFII TFIL OFFi. str.format() XV v
FIZXosTHUHEN, 75227 D 7 7x—<v MEEIhz (formatted)” XFFNIRHIEZAED £ 7,
format_spec 5IEIX. BT +—~< v MbA T a OB EELXXFYITT, format_spec 518 DR
PUE. __format__ () BFEETZHNCEID FTH, IFLAE DY 7 RAFMAAABDNTNPITT +—< v
MEEZELLD, AL LSBT+ —<y M T a YRV E T,

BHED 7 —~< v MEXDOfEFIX, formatspec 2L TL X W,
ROERZ XTI AT =27 b TRINERED T8 A,

N—=Yay 34 TEHE: BTHROXFINPEINZEHE object HED _ format XYV v FiX
TypeError ZiXH L %7,

N—=Ya ¥ 3.7 TEHE: object.__format__(x, '') I& format(str(self), '') TIE&KL str(x) &
Ffiiciz 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)

INBiFVwbw 3 7 HLRILER (rich comparison)” XY v RT3, HAETFI YRLEXY v FHDOHIGIE
DTo#EHTY: x<y & x.__1t__(y) ZMUFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
x.__eq__(y) ZMEFHELET; x!=y IZ x.__ne__(y) ZMFHLET; x>y E x.__gt__() ZMHUHL
F; o=y ik x.__ge__(y) ZMUHLET,

TRREB A Y v FREZONLIFIHMORTIIHMT2HAELZEL L TVWRVWE ZIZ, VIV
NotImplemented ZiR§ 2 d LNLERA, BRI LT, IEFEICHEITON- L 2ITiE False » True %
BLET, LAL. ThHDX Yy FREEDHEZEST I N TESLDT, HEE TS 7 — M EDOa Y T
FAL (2 21F if XOFEMHEIT) TEbIEE. Python 132 DEIZH LT bool () ZM:-UH L THE
ROBEMZHW L ET,

is 2HFHAINS object D __eq () XY v FOF 7 4L MEETIE, HBRLTHBERZHEEIC. X
DaA—FDXS5IZ NotImplemented #iRL £3: True if x is y else NotImplemented . __ne__ ()
XYy R __eq O WWLHEZREL, NotImplemented THWHA IR E KInX ¥ %3, Motk
HFRT 740 b OFERBIZIIEROBBRIED D T8 A, HIZIE (x<y or x==y) & x<=y &IIRD FHA,
—ODILL B EED O EEE 7% HEIAE T %121 functools.total_ordering() 2B LT 7%
ISAAN

HARXRLDHEEZIR—FLTWT, HEDOFXF—WHES W TEDZ Ny amggE A7 =27 21k
Y EOBERTESICOWVWT,  _hash. ) DEFaX Y FHAREIAPNTVWEDTHBLTLE X,

INHDRAY y RIZE (LEIBDHEEZ Y R— 1 LRV, G5 R-MT2358CHWLNE X5 7R)
G2 ANEZ TNV a VIFEELERA, LA, __1t__ 0O ¥ __gt _OWBEVORS., __le _ ()
¥ __ge O WEHVWORE, B __eq O ¥ __ne_ O WBZENSBEONFTT, HEETHER?
BICH OHGEE T ORI OPHHE F O EHEN F 7 SB#NY 72 7 2056 AREHE T O RKETX 7z X
Yy ROBEREINET, 25 TRVWEEGEDBEETFOX Y v eI hE T, REY T2 7 2M3EE
SNEEA,

object.__hash__(self)

40

HAIAAD hash() BIES. set, frozenset, dict DL S BNy v a®ffo/zalL 7 a VEIOERITH
TARREN LM ENE T, __hash__ O BEHZEIRITINIRDEEA, TOXY v FICHEREH
. HERERIFEL WA 7Y 27 MER Y S 22O nWS 2T, A7V Ml d 2 %
THRHINZEREZ X T NCEHED TNy Y 2@zt BT 2 T THEDERD Ny > 2 HZIRET
5ZeBITTHOLET,

def __hash__(self):

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

AR hash) BEATI =27 VHE®D __hash._ () XY v PR T{E% Py_ssize_t OV A YD Fh
HET, UL 64-bit TELRINTWBE 8§ N4 FT, 32-bit TEALRFINTWSE 4 34 F T,
FTI 2T D _hash () DRI B bit A4 XD R THAMMESKETH 2BEE. BDFTLEToOY
/S_ \\}1/ > . E I\‘ ’\\ L\ - N 7 N _ "
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print(sys.hash_info.width)" 25735 Z ¥ T3,

TIAD __eq (O AV v FEERLTVWRWIRS, __hash__ () XYy FHERLTIEIRDERA; 75
2B __eq O REFELTOVTSD __hash__ () BERBRLTOVRVEDL, ZOA4 YRR Y RF Ny ¥ 2 ik
ALy avBERL L THEAERA, VIADI2a—RINBREI T2V b EERLTED., __eq 0O
XYy REFELTWERE, __hash__ () ZEFRLTUIRD FHA, 2. Ny T aAffalLryay
DFEEIBVTHF—DNY Y aflihi 4 I 2 =R TNV THEILHERINTVELLTT (A7 271D
Ny T alBPENT B, oty a2 s Y hash bucket IZA>TLEWVWET),

I—H—ERZTAZT 74NV IT __eq (O ¥ __hash _ () XV v FEF>TWET, 20L&, ([H—
TRV) IRTOFA 7V 27 MILUTHRAR D, x.__hash__() ¥ x == y 2’ x is y ¥ hash(x) ==
hash(y) OWFZEKT 2 X5 RBEYIREZEL $9,

_eq__ O ZF—N=F4 FLTWT __hash__ () ZERLTVWARWVWY 7 AT __hash__ O FHEEI
IZ None ICRRESNET, 77 AD __hash__() XY v N None DFE, £DTFADAL Y ARV AD
Ny Y a@EIFBRL LS &3 2 il TypeError A3EH| 241, isinstance(obj, collections.abc.

Hashable) TF v 73Ny Y aPRERDIDE LTIELLBHBEINE T,

_eq O BF=—N=FA R LI IADPHEITIZADSD __hash__ () O EERRERELI-WER S, PR
!Z __hash__ = <ParentClass>.__hash__ ZET BRI LT, ThE A4 VX7 REABRFIRD
FH A

_eq O ERF=N=FALARLTOVRWVIIZANNy Y aP K- bEMHILZVWEE 77 AERI
__hash__ = None #&®HTL XV, 7T ZAHE THRIIC TypeError ##H$ 2 __hash__ () ZEFHK
35 ¥, isinstance(obj, collections.abc.Hashable) MEUH L TiR-> T oy ¥ aA[REL M BIE L5
TLZx 9,

FER: T A MTE XFEHE AL MO __hash__ O I TFRIRAIRER Z Y X LET 7 YL R Eh
F3, Ny Y2 lIZHEMO Python 70t AN TITERTH D il £ 325, Python Z# DR UESNT 5 H
I, FRICTERSARD ET,

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

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

PYTHONHASHSEED SR L TL 72 & W,

N=Ta¥v 33 TEE: "v>aDTI YEMMUDBT 74V N TEMIRD F L
object.__bool__(self)
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BHET A N HAAABE bool() #EET A-DICMUHINE T, False F7/213 True ZiIRX 21T
IR FERA, TOXY Y RPERINTOVRVWE X, __len__ ) BDEBRBINTOVNEFTHEN, £
DIERNIE 0 THIUIE L AREINET, ZF7AD __len__ (O b __bool__ () BEFRL TORWIFIUL,
FDIFTADA VARV AFZTRTHE AREINET,

33.2 EETY VERZHRET1XT S

LTFOXYy REERLT, 7 7AL VARV ANORBMET 7t A (BHEEOMHH, BIEMEADRA. x.name
DHIER) ODE®REHNARTA RTEIENTEET,

object.__getattr__(self, name)
T 7 AN FDENT 7 2D AttributeError TREML & F (name 34 Y AR Y ADEM F 7213 self
DI FAV ) —DEWETRNZDIZ __getattribute__ () A% AttributeError %#iEH L7220, name 7
087 4 D __get__ () A AttributeError ZiEM L7z F) KHEPHINET, ZOXY v FiX FtEX
Nn7) BHEMELZIR T 5. AttributeError FlIAtZEH LRI D £ A,

B, BEOBETEESAOIE __getattr _ O FMCHEINERTA, (ZHUE. __getattr _ ()
¥ __setattr__ () DENMICERFICINATVEHATT, ) 2hiE. oD, Z5LAkVE
__getattr__ () DA YRR ZADMDBHEEICT 7 R T 2 FIENRLRD7DTT, £/, Pl d
A VYRR Y ZZERBITH LTI, HEA YA X ZAOBMHERECHALLZWI LT (Kb it 7y =
7 MZHATAZ2T), BHEEZZER2CHELTVWEA DD TER T, EBICEMNEY 7 X252l

T2HEE. LIFD __getattribute_ () XYV v FEBRLTLEE W,

object.__getattribute__ (self, name)
I IADA VAR RN T BT 7 A FEST 01, WEFCHFTHEIAET, 7520
__getattr__ () BEBRLTWVWBEHE, __getattr__ () W&, __getattribute__ () THRIMIFEOHT
7. AttributeError A ZEH LW DIIENEVTA, 2OXY v Fid (FHEEIL) BIEBEEZIRT 2.
AttributeError fISAZEM L E T, TDXY v FHPBRINCIERZPIHENRTLES D2 <o,
KEDBICIXF I, BDERBEHEETAD7 7 AT, 2 object.__getattribute__(self, name)
DEDIWERIRS FZADRXY v FRUBEBELZME > THROHS ZTUIRD TH A,

AR SRR AA AR BRI SRR X Y v FORRTIE, ZOXY v FHEGES
NBZENDHDET, FHHAYV Y FER 22 LTI,

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

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

__setattr__ () OFTA VARV AJBEANDRADBRDER 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 3 &, BEEANNY M ZEHLE T,

object.__delattr__(self, name)
__setattr__ O WKXPTWETH, RATRLZLIEOHIRETVWET, ZOXYy FEEETZOEX, 47
Yz 7 M 5T del obj.name AEMDH 25BN LRIFIUIRD FHA,

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

object.__dir__(self)

F 7Y M dir() BHEPHEINZE ZIROHINE T, O —F Y ABBRINRITFNIRD T8 A,
dir(Q) WRIN/=>—F v 2%V X MIEBL, Y—MLET,

EVa-IDEMET VLR HREIAXTS

RRR AT __getattr__ & __dir__ b, EVa2a—VEMEANDT 7 LR B DAEXRA XTEDIMHZET, £
Ta—LNLD __getattr__ BBUIEMRTH 2 1 51822 TFWD . #HE L{E%IR TS AttributeError
EEHLET, BEPE Y 2 —1A 7Pz 7 v 5, BEOME, DFD object.__getattribute__ () THRAT
W BRI o TG ER. AttributeError AT 2N, EY 2 — D __dict__ »5H __getattr__ HPHREX
Nxd, A o583 ZOEMATIHOEHI A, MRMEINET,

__dir__ BEIFIEEZIUIERS T, Y 2 — VDT 2 ARRERGHIER T XTI D Y — 7 v A &R X
BOFEVA. FETIHEE. ZOBEMIZIEY 2 — L OEED dir() MR FEXLET,

X DML VKETDEY 2 —LOEIE (BHESL T 0T 4 ODREREY) DHAXTA ZADIDIT, £V a—NVFT
P z7 bD __class__ JBMEIC types.ModuleType DV 77 I ANRETEE T, HIZIEKRD LT 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—-D __getattr__ BERLED _
ADHEXHPEDONBZMRIZFTT - TV 2—/LD globals NDEHET7 7L A& (EV2a—LADI— K25 EE
Ta—®D globals DEHLLTH) WEBEZTFE A

_class__ EHRELEDHLTH., BEPRDIDEENET V1
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N—=ar 35 TEH: EYVa2—LDEN __class_ DNEZIAAABEICRD T L7
N—Ya v 3.7 TBI: __getattr__ TV a— @MY __dir__ Y a2—LEN,
BE:

PEP 562 - €Y a—J)® _ getattr__ & __dir_ EY2—®D __getattr__ BB I __dir__ BHOD
EE\EHHO

TRV 1) TFA2 (descriptor) DRE

PFDORXY vy Rid, 2OXYy FRFEDI IR (WbWwd TRIUTH (descriptor) 7 7 R) DA Y ARV R
D, F—F— (owner) 7 7 RAAFET 2L ZWZOABEHINE T (TRZ Y FRE A—F =D J7 RFFEED.
ZOHDWITNDLD Y 7 AFEZZRTNIZRD 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 (VIRABWET 7L ADEFE) . VITRADA VARV R (L VYRRV REET 7 RADY;
) DEERIRRHCFESH XN E T, instance B UTREMEEZ 7 7 XT3, A 7> 3 D owner 5l
BldA—7F—2 5 RT3, owner ZMUTERHET 72 RXF 2 ¥ =3 None TI,

ZDOXY vy RiE, BHEEAEMHMEEZIR T D, AttributeError At EEH L 3,

PEP 25213 __get__ O F 1202 0052 FH oMU LAJREA 7Y 27 P THE L ERLTVET,
Python OfBIAHLD TRV FZFZZ DHEEZ K= LTOWETH, +—F =T 1By —1OHZ
WO ERELT25DbH D FF, Python @ __getattribute__ () FHEIIDLENE S 2D
55, MADOTIEZHEITELET,

object.__set__(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEFHTZ72ME value IEET ABRICEOH I F T,

__set__ () HBWVIE __delete__ () BBIMTZ L, TRZVIFSRE F—XRFRA7 VTR XEDbLY F
o i TRV TAOFUVHL 22 LTLEE W,

object.__delete__(self, instance)

F—F—TFADA Y RAEX VR instance FORBHZHIERT A RICHEOHEINE T,

object.__set_name__(self, owner, name)
F—F =237 7R owner BPERZINIZRSTHROHINET, T4 A2V F&IE 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 WERSINZT TAERET S
DIEONET (ZOBMEZBEUNCREL TEL &, BINR Y 7 ADEHZ ETRICTHAN IR D £3), I
UHEhBic o TiEk. ZORBBTIEESNZZ IR (B LIEZDH T I FR) DA VARV AH 1 HBHOOM
B LTRSS LARBERINTV S Z e REE T (Bl CPython @RI ATV C TEITEN
7oAV RIZZORBZHELET),

TRV T2DOFTHL

=TT R Y TR e, Rk RIS 2811F (binding behaviour)” 2 $ 0% 7Y 2 7 MEMEDOZ & T
T TAZ VT RIZ, TRAZVYFXTEF ai (descriptor protocol) DX Y » F: __get__ (), __set__(), B&
O __delete_ () 2ffioT, BHE7 7R E2A—N=F 4 FLTV2HDTT, TNHEDRAY Y FOWFT LY
ATVl ML TERSNTVWEHE, A7V MITRAZ VTR THE V0T,

BT 72 RXDT 7 4N FOEWEE, ATV 27 FOHENLSEEIRDH LD  EERELLD,HBRLZD T2
VS BHDTY, FIZIXK a.x ITXZBEOMEBETIE, £3 a.__dict__['x'] . RIZ type(a).__dict__['x"']

. ZLT type(a) DREZ S ATRAX Y FZATHEVHDITHE L. Lo BAIHEEIES D £,

L L. MEBENROED, TRAIZVTEZXY Yy FOWTHLEERLTWE A 7Y =7 b THIUX Python &7
TN MOEHEEL—N—F4 RLT, RODWITAZVTEXY y RERUHLET, SlRoE#EOFD Yy 2T
TARAZYNTRZRAY y RRMPHENZ DX, EDTRAIZ VTRV v RPERINTVT, YO L5 NUHEH
P2 ITHRIF L E T,

TARAZVTREUHLDOER 7225 DIk, BEANOHME (binding) . 37205 a.x TY, 5B rDLSFT
27 FRFEGEINZDIE a KWKREFELE T

BEEMFUH L (Direct Call) FBHHT, oD oiZlib VIR LIEEE, a— N TE#ETRZ Y 74
AV FOMUHL: x.__get__(a) 2752053 DTI,

A1V RAZ Y AR (Instance Binding) 473227 b Y AX Y ZAANKMT 5L, a.x BFTHL type(a).
__dict__['x'].__get__(a, type(a)) WKEMEINFT,

25 2% (Class Binding) 27 7 AAKMT 22, A.x ML A.__dict__['x'].__get__(None, A) I
ZXNE T,
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super 5R#& (Super Binding) a 2% super DA Y AKX VA TH 55E. Fid super (B, obj).m() 2752 FT A
BN T BIZXT LT obj.__class_.__mro__ ZMBEL, RIZMUHL: A.__dict__['m'].__get__(obj,
obj.__class__) TTRZVTRXREMNUHLET,

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() ®#&¥r) Python XV v Fif, EF—XFR27 ) Fxr LTHEEXLTY
T, FOMRER, A VAXVATEXY Yy REHERLEZDA—N—5 4 FT&EXT, 2OZIZED, LA
VAR VAMEIL T T ADMDA VAR A AW B AEHEREET A e TEET,

property () BIBUIT —X TRV TR LTHEINTVET, MoT, A YAX Y RIZH 2 T v T 1 OEIE
A —N=F 4 RFTBHZENTETEHA,

slots

_slots __ EFES 2. (FRAT4DEIR) F—RXAYANEPRNICES L. (HRWIC _ slots  THESL
TWEDPHEZ 7 RACTFELTOWE2TRWVERD) _ dict % weakref  ZAERLBRVEIICTEE T,

_ dict S DICHART, HiWTEZXEYZEIEII LY REFNTT, BHEFEROAY—F 2k DALET
%9,

object.__slots__
DT I AERE, A VAR APV ERHZRT. XTI AT 77N, FBXFHIDS -7 >
ARATEELT,  slots  1E. BA VAR RN L TEHEE SN ERICHE R GUEGEER FECR L.
_dict___ ¥ weakref _ DHENMNCERINZVWEIICLET,

__slots__ ZzFBAT3EDER

o slots  EFRRWIIADOLMETZEE, A VRRVRAD _ dict  BYY _ weakref B
WEHEICHIHRTRET T,

o dict _ BEDIRVEBE. _ slots  WHIEIRTOROWEHITLRERE A VY AX Y AIRAT S Z i
TEFHA, VIBEINTORWERELEZFH > TIRAL XD & LGS, AttributeError MM XN FE T,
Hie B EBEZEFNCRA LI VWDR S, _ slots  #EFTHHIC '__dict__' 2EREHLO>—7r Y R
BIMLTL7ZE W,

o slots  EEBRLTWVWBEZIADEA VARV AT weakref  BEDIZWIEE, 4 VAKX 2 2120
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T 2592 (weak reference) XV R— M ENFERA, WSROV K- " BBERS, _ slots  ZEET
LR ' __weakref__ ' BAEBHK DI —F Y RITEILTLEX W,

o __slots ¥ ZI7RADLNNVTEEBIINT 2T7R 7Y TR (TR VTE (descriptor) DEE &5
M) 2o THEEINET, ZOME. slots  WEBINTVEA VAR Y AERDT 7 4 Ml
7 REM Mo TRETERLBR>TVET; ZHLRWVWE, TARAZ Y TR AE 7 7 R EWHD L
HEXLTLESI BT,

o slots  ODESOERHIX., TOAPERINIZZ IR TICEIEEVERA, Bl JATEEIN
_ slots W3 F77RATHHMAFBETT, LZL. FZ77RF. BED _ slots (2 2123 BMD R
Oy FOAHOAEDZNE) ZERLZWVED*  dict * % weakref  ZFRHBET,

« DBV IFAT, HEZFATITWERSIN TS A0y FEERLEEE. HEZ 2D 20y FTER
ENTVDBA VARV RAERZ (TR T REHIKD 7 AP HEHZETIGLIRWIRD ) 772 A TR
DET, ZHUTED, TR 7LOBEPITELK>TLEVET, FBRIZ. ZORMEEET 3720125
POF v ZPEBMENEZND LAERA,

o ZETHW _ slots X, int X bytes ® tuple DL 54 " AIERD” flAAABN SIRELT22 7 AT
FEIEL 8 A,

o slots  WZiE. XFHITIHROWRIEAREA 79 = 7 F2RAT 2 eV TEX T, HEUHMHS Ze»T
TET; LUK, HEORF —ITHY T 2 I 50 DR FREERAEID 4 Tonsd b L EEA,

e class  ~NORAZ. WHDZ I ZAMNEL  slots  ZFFoTWB L =DAEEL 5,

e BBDRT Yy N EFOB I T AW oL EMKIITEET TN, Any P TERSWBEEZ RSB
FAF 1 DR ET (MOEKZFAD AT Yy MIZETRITNUIRD FRA) - THICERT S &
TypeError X SN E 3,

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 VS REFZHREIALXTH

I IAPMD 7 5 R MKT B ZWZHT, MAITTDZ T XD init_subclass__ BMUOHEIIhET, Zh
ERHAT2L. Y777 RDEH2EET L7 7 RA2EL LA TEET, ZhiE 77 R7aLr—&et
THRAMUTVETY, Z7AT7aL—&M, TNAPEAINTFED T 7 RAICDOAITHET 5 DITH LT,
__init_subclass__ &, dolEB. ZDXAY v RZERLALIZ FADFEROY 77 5 RTHHAINE T,

classmethod object.__init_subclass__(cls)
ZDRXYy R, TODERINZT 7 AKX N BT ECHEINE T, cs EFHLWVWE T 5%
TS, DL, TOAY Y FBA YREZVYARXY v R LTERIND &, BRWIZZ 52XV v RICEfx
NE7,

LW 72520072 —v—F38E. BHDY I 2D __init_subclass__ XN F T,
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__init_subclass__ ZFHLTWBdMD I I 2 0 E#FED-DIZ, UTDa—RFD XS5 CHhER
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 EEIAHITOVERAD, [M5005/8 e & dIIFIHE
BEE. =R ML ET,

AR: XX 72DV metaclass 135D ORIMEIC X > TIHE XN, __init_subclass__ FIEICHE
SNBZLIEHD FBA. EEOAZS T2 (BRI E Y FTIERL) & type(cls) ¥ LT 7L AT
xFET,

N— g r 3.6 TEM.

AR SR

T7 4N TR 77 R type) o THEINE T, 7 7 ARBIIH LWAFIEBTEITEN. 75240
type(name, bases, namespace) DFfEFRIZE —HIMIHEEIHE T,

I IRAER T ORI AEXRAL R TEE T, FDOROHIZIXT T AEFHEITT netaclass F— 7 — Rl EET
P EDEDREBEBRITICEUCHED Y A2 AL £F, KOHIT MyClass & MySubclass IZiliF L b
Meta DA Y ARV AT

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

75 AEBROFTIEEINZMDOFXF— T — FEIEIZ. BIRT B3 ITRTOXEX T I ABEICEINE T,
7T AERBPFETINBEEC, UTORT vy IHELFT:
e MRO > Y OfRMITONS;

o B AR T T APPEING;
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o 77 ADGHIZEMMBUERIND;
o VIRDEREHBETEINS;

« VIRATY = MHMELN S,

MRO I > kY DfER

7 I AERICHEHNDEED type DA VARV ATRERBROVWES, ZDA VAKXV AD __mro_entries__ XYV v
FOMBINE T, AfdD o588, ZOREZDHDEZERICFHOX I L R E LT, __mro_entries__ X
Yy RARUHEINE T, TOXYy &, ZOREKODLDICHEDNG 7 7 ADX TN ERIBIFIUILD T8
Ao TDRTNIETHEZLDDHD, O LI BRGHETIEZOEREIIMHINE T,

BE.:

PEP 560 - typing €Y 2 — 1Pz v 7RICNT2E5Ea7ICE 29 R—+

BYBXE TS ZADRE
25 ZERISH UTHETIRA X2 5 203, UTFO XS CEsh T
o HELHIRINEA R 252852 bRTWRVWESIZ. type() DDA TT

o BIRINZRAA R 7 S ANEZ 5N TWT, 20D type() DA Y AR YR TREW HE, ZHEXXT TR
ELTHEEZEEWE T,

« BRI AZ 2 52 LT type) DA Y ARV ANEG R b, BRESERSATOREEE. B
TR LT (RBIRTRD TO) X &2 5 25 lbh T,

HOIRENL A Z 7 5 2F, (b LHAUR) HRIIHRESI N AR S A, FEESNLTRTOR—RT TR
DARI FZADBLEINE T, MOBIKENBRX R T RE, TNOEDRART T AFEMDOITRXTOY T RA T TH?
EI9RBDTT, XX I ZAFEMDO S £ DR I RIFIUL. 7 7 XAERIE TypeError TEKL 3,

75 2D % EIZERE 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__ BHLR WS, 7 7 ADOARZEMIEZED JHEFfHE<wy ¥y e LTHEbE R
£79,

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

75 AKBDORIT

7 5 AEEH (KEHITIE) exec(body, globals(), namespace) & L THEITINET, @HEOMIEL &
exec() DEEREWIE, 7 I RAERPEBAT TITONIHE. LI HILRA-TITLoTI 7 AERNK (EE
DAYy FEBY) PBEEDORAI =T MDA 2T o801 2B TEL 20 RTT,

L L. 77 AEBRDPBEBAEHTITONLRTI A, 77 AN TERINLAY v FIdT 7 AR — T TERS
NAHZE R I3 TEEFEA, 7 IRAERIEA VAR VARV 9 RIRT T ARy RORAID T X — X
5772 RAF B0, ROHITHHAT 2, BEMNIHNR 2 -2 Tw5s __class__ ZR>PL7 7 A LR
FAUITED £ Ao

VSRATS LU FDIER

T IARKDFEITIZCE 5T 7 ADHFEMBHIAL X7z 5. metaclass(name, bases, namespace,
xxkwds) ZIEUH T I TIZIRAFI T2 7 PHBEREINET (ZZTEINZEMDF -7 — FiX
__prepare__ IZEINZHDEFRILTT),

DI IARFTY =7 NI, super() OSBRI > TBREINZDDTT, __class__ &, 7 7 AKKH
DAYy W __class__ E720d super DVWIT N EBR LTV ARHEEIL. T 281 12X o TIERE L 2 EER
Dru—Y % —ZWTT, ZHUI. XV v NITESNTRIDOTBITE SN THIEDM O L 21T 5 DI
NBTITRAEREA VAR ZADHANENE—T, super ) DESI BRI L FI AN R a—FIZESWTER
SINTWVWE Y 7 A% IEREICEHAT 2 Z L ZRA[REIC L %55

CPython implementation detail: CPython 3.6 DI TIE., __class__ ®iX, 7 7 AKHTZERICH 5
__classcell__ TV MU= L TXRIZJRIZEINE T, __class__ LABFELTWEESE. 2075
AMIEL L I Z N 572912, type.__new__ OMUOH LICERET 2 FC LRI E T, ERLZHEIE.
Python 3.8 TIX RuntimeError 127D %7,

T 7 AL EDRART TR type REAMINCIE type. __new__ EMUHTRAX I I AZ[FoT0B &K, 7T R
F7V 27 PERERLZZRICRO D AR MEOFIESEE S F T

o FANZ, type.__new__ 2% __set_name__ () DERINTWVWE T F ADLATEMIIHE2ETDTRAI VS
REIELFT;

o RIZ, FNHLTD __set_name__ XY v FH, ZDRXYV vy RBERINTVWDE 7 IR, BIXUZFIIWZE
TEFRZVFRIZE DY THRTWALHTES Y LTI E T,

o BRIZRIZ, FTILWVWI TRDRAY y FFIERF TS S LICMET 287 2 R T __init_subclass__ () 7 v 7
MIECH N E T,

IARAFTI 27 FIMEREI DRI 7 IRAERIIEGENTVWE 7 IATaL—& (b LHAUR) IT7 FRA
TV MBEIN, TAL—ZPRT ATV PRI I TERINSEZ 7R LT — BV DOHFTZERICH
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MEhEd,

LW 72 type. __new__ CTHEMINZE 213, HEIZEMEIEE LTEZoNA 7Y 27 MEH LWIER
MEDO=y BV B EIN, TOA TV 27 MIBEEINET, HILIEHLZD0EFAR LEHDO X >
To2v7EN, JIRF TV D __dict__ BHEICRD 5,

BE:

PEP 3135 - New super BERD __class__ 70— ¥ BHRICOWTEHR L TWE T

ARY S5 ZADAE

XRZ 5 ZFRY B WBENAAMEZE > TVWEST, ThETRHINTELTA F 71, YIEEL o7,
AR T z—ADF v 7, HBHIFV XA~ ay, A e F 14K, Fuxs, 7L—207—27, ZLTHH
VY —2uvy 7 JH w72 D085 D £5,

334 AVRAAVADAREIAREY T IS RAFT VY

UTDOXY vy FiZHAAAREE isinstance() ¥ issubclass() OF 7+ FOEERZ FEZT23DICHAL
9,

FHIC, abc.ABCMeta X X7 7 Ald, HREIEK S 7 X (ABCs) &7 RIEKEIE S 7 A (virtual base classes)” & LT,
flid ABC 28, EEDZ 7 2% (HAAAHEZ &) BITEMT 272012, ThoDXY vy FEEELTY
S

class.__instancecheck__(self, instance)
instance A (E#E, FIIMBEIND) class DA VAR VAL ZEZHLNBHEIT true IR LE T, EFEEH
TWiUX, isinstance(instance, class) DFEED-DIIMIHINE T,

class.__subclasscheck__(self, subclass)
subclass 75 (B2, F72ZMHENIC) class DV T2 7R EZLNBHEI true BIBRLE T, ERINT
WAL, issubclass(subclass, class) DEEDDICFEIHINE T,

BB, INOHDRXY Y RiZ, Z7RADR (XX FR) ETREBINET, EEOIZFRICITIAXY v e LT
ERETEILWITEFHA, TNE A VARV RZREEDE Y JRATH 3 ZDHEITDA, 4 VARV RN
HENBZRHEX Y v FOMRBr—EHLTVWET,

BE:

PEP 3119 - HREEIVSADEA MHMRHEEZ 7R (abc TV 2 — V%2 SR) 2 FiBICEMT 2 RIS
BTN S,  instancecheck () ¥ __subclasscheck () %@ L T. isinstance() &
issubclass() IWHBEDEELZ X B 20D EOTLRRH D 3,
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335 JxxVUyIB%EIZIalL—+T3B

FikX Y v FZ2EHT 2T, PEP 484 T EES NP =3V v 7 7 7 A (BIZIF List[int]) ZHAE
TEET:

classmethod object.__class_getitem__(cls, key)

key \CH MBI THRIRMLE N 22V v 2V FRZRTA TV =7 FRIELE T,

DXy REIZIRFA 727 VEEDPOLMEBEIN, 77 RDORIRITERIN T W26, BRI IR XY v
Rz b 9, 2O ICHENZEL Y FTHS 2D iboTWW3 DT, TR TOMHIZHERX A
Ao

BE:

PEP 560 - typing €Y a— 1Pz )y 7RI T 25271k 2% K— b

3.3.6 MU LAIGEA T/ b 22l —+F 3

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

33.7 A7 F%ZIIal—F93

The following methods can be defined to implement container objects. Containers usually are sequences
(such as lists or tuples) or mappings (like dictionaries), but can represent other containers as well. The
first set of methods is used either to emulate a sequence or to emulate a mapping; the difference is that
for a sequence, the allowable keys should be the integers k for which 0 <= k < N where N is the length of
the sequence, or slice objects, which define a range of items. It is also recommended that mappings pro-
vide the methods keys (), values(), items(), get (), clear(), setdefault(), pop(), popitem(), copy(),
and update() behaving similar to those for Python’s standard dictionary objects. The collections.abc
module provides a MutableMapping abstract base class to help create those methods from a base set of
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)
ﬂ?U\H:'l Lf?ﬁéﬁﬁﬁgﬁ len() ZFEELET, 77927 FOREZ 0 L EOBE TR RITUIRD £
Fho Floo __bool__ O AV Y FEERLTELT. __len () XYYy R0 ZET IS RATI=S
ME, T NVHE Y TFAPTIMBLARINET,

CPython implementation detail: CPython Ti&, #7227 FOEXIEHATD sys.maxsize
TH2IeHPERINET, KID sys.maxsize TR 255G, (len() D XD 7R) WL D DIERER
OverflowError ZXXH$2TL x5, EMBMEY L TOHET OverflowError ZEHLAWE 51T 312
X, 7Y 27 MlE meth: bool XYV v FZEZFELTORITUIRD FX¥A,

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

N— a ¥ 3.4 TEM.

AR RS540 70EF UTO 3 XYy PRIk o THMRIZITbNE F, RO KSR LI

al[1:2] = b

KD ESITHIREH

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

UTFbHREETT, FELRVWRAT 4 ADEZEIZ None THD SN E T,

object.__getitem__ (self, key)
self [key] OfEFHI (evaluation) ZFEH T 27D UHEINET, >—F Y RADOHE, F—t LTEK
CERTARA T 27 P ZMTERITINERD FEA, (¥—F Y RABELI2L—-FT558) BDA4
VT ADRIRNE __getitem _ () XYV v RREL D FET, key BAWYIREITH - 72385E ., TypeError
ZREELTHDPEVERA; (EOD/( VT ZMECH LT & 2 DR 21T 5 72 1T) key B3> —F7 Y 2D A
VT ZAEENDMETH 258G, IndexError ZAM LARFIUIRD R A, v TRIOEEIE. key ITFR
DB LG (ayTFl ’Eihflﬂiﬁb\% ). KeyError %k LTI D £¥ A,

AR: for =TT =TV RADKEEEZIELSBETE 2 X513 572012, RNIERA V727 225t
LT IndexError 23 EN2bDHIFFLTWVWET,
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object.__setitem__(self, key, value)
self [key]l I T E2RAZLREET 27D UIHINET, __getitem _ () LR UFEERFEEIHTIEE
DET, TOXY v FRFEETZZDI3. Zﬁé%-—kﬂ‘?‘%@@ SEEYR—MLTWED, FikkkhF—%
BIMTE2 X5~y TOBEL, DIEERCEESMA LIV TEDLY—F Y ADEHERIITT, NER
key i LT, __getitem__ () XY v FERRDBISOEHZITHRITINILD €A,

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

object.__missing__ (self, key)
self [key] DHELEICEVWTHENLCF —DHEMLEL R oG EIC, dict DY 72753 2D7DIZ
dict.__getitem _ () WX XoTHUIHINET,

object.__iter__(self)
DAY v R, ay7F ML TA T L= 2PEREINT B EINE T, ZOX Yy Rk, av7
FHOETDOA TV 227 M- TRIBIETE 2 k57, FilehA 7L -4 7Y =27 M RRE TR
BOFERA, S BV TR, a7 FHROF—IZE > TRIELE L 2T ) 8 A,

ATVL=RA T2 PTHIDXY v FERETINERDDET; A 7L —2DGAE, HOEHEZIR
RINERDFERA, ATV —&2F TP =7 MZEET % & DR E#IZ. typeiter %%ﬁﬁbf<7\:éb\o

object.__reversed__(self)
reversed() MAABBEBD A4 T L —2 a Y E2FEET DI, ((FETAR) HUOHLET, v
TIFHNOEEBLZHIACA 7L — T2, FiLnA TL—ZZRIRETT,

__reversed__ () XY v RBPEBZINTVRWVWIEA, reversed() HIAABEEIX sequence 711 + 2L
(__len__() & __getitem__ Q) o7z FRIC7 # =Ny 7 L& T, sequence 78 k 2)LEHKR— b
L7272 M, reversed() XD MOV WHELRMTE 2BEICDA __reversed__ () &
ETHNETT,

fiE 7 A MEETF (in BXE not in) [ JlE., 27 FOBERICHT IREWED L S icEEINET, Lh
L. v 7F 437927 bTUTORRXY v FEERL T, EOMERNREEERTo-D, A7 27 234 T
FINTHRATHENVWEIIITEET,

object.__contains__(self, item)
J'rﬁ):'TX MEREZFEET 27D CHINE T, item B self MITHIES 2HECIEEE. 25 TRV
WIAAZRERTNERD ERA, vy TA 7T 27 FOBE, EHPF—HOMTIIRL, F—1Tx0F
JHETX FEEZRTIIIRD FE AL

__contains__ () BEBLEZVA T2 ML TIE AT T RAMIES, __iter () Zffio
FREERRAZT T, KW —Fr v 2ARE e b all __getitem _ O%ﬁmiT‘iﬁ TJ7LYAD
COFE ESBLTTFXW,
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3.3.8 HMEEZITIaL—FT3

MTFoxXYy FEERLT, BEEA 7Y 272X 32— FF 32N TEET, FEOMEOBER TIXY
A= P ERTVRWE S REFISHET 2 XY v F JHEEROBUEICHN T 2y MRAEERY) 13, RERDF
FRXLTB2RITINEZRD £ 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 (), **, <<, >> & =, |) &
RELET HIZR 2D __add._ ) XYY FDOBHBTTADA VARV RATH 555G, I x + y Bif
T5L x.__add__(y) PMEENFE T, __divmod__ () XY v P& __floordiv__() & __mod__() %{#
A320FEMTRINIRD FRA, __truediv__ () EBELTERD EXA, HAAALD pow() M
BO=ZTHD S DT R— IR TORFIUIRSRVGE. __pow O 3FTY a YOBE=5180% 2T
250 LTERINRIFNIRD £EA,

INHEDAY vy ROWTNLNE I N5 BITN T 2 HEZMEE 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)

INHEDRAYy REMATIIHBAMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> & =, |)
D, WHAEFHIRMN L (ANBZON) bDrFEE LiTo s OBBUE, E@U@?ﬂi(ﬁﬁ?#ﬁfﬁ
FTHRHEEFR-FLTELTY | FHEFHARRZMOBZCOAFCHEIAE T, ™ Hlzi y 2
_rsub__ () XYY RDBHBEITADA VAR RATH BGAE. fQX -y ZiHliT 5L x.__sub__(y) B
NotImplemented %3R3 & Zld y.__rsub__(x) DI NE T,

7272 L. ZHEEETF pow() 2 __rpow__ O BRI EIFRVOTHERLTL 23wV (BHloHEAIIER
IR R 2 0 HTF )

AR GROPEE T ORI EMOWEE FOROY 727 5 A THD, ZOF TV IRATHERXY v FIC
WMTBRERAY v KB ZEENERIN TV REEIE. EHOWEEFOIERG XY v FAHIN 3
IS, TDOXY vy RDMEEINE T, ZORBEONICED, 77 7 2APPOEAE L —N—F 4 FTEZ L
DAJHEICTZ 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)

INBEDRXY Y FERUEHUTREREMRA (4=, —=, *=, 0=, /=, //=, %=, ¥¥=, <<= >>= &= "= I=) &
FELET, ThoDX Yy RIF#HEEA YTV —RT (self EHET2) 175 XHikA. TOME (2
WEIEZHD EFVAD self THHONERA) ZIREILINEIRD EVA FFEDAY v Fﬁ’i%éﬂfb\zﬁ
WIGE., ZOREEMEBEIIEEDOXY Y FIZT7 4+ =Ny 727X NET, BIZIX D _dadd () XYV v
FEFFOIIRADA VARV ATHBZGE, x += yIid x = x.__iadd__(y) EFMTT, Z5 TRV

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

*3

*4

ZZTO " HFR=FLTOVRWY 2WVWIDIE, ZIADBEDAY v Reffo TWRWA, ZD XY v K NotImplemented ZiX3 &
WHEKRTT, GOWHETONERTAY v RALEER L WEEIZIE, XY v FIZ None X EL TEIWIEEA—I9F 5L
LA, WEZETOEFARIVC #5153 20 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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V) B Z OREBIERIE T — X EFLOEHO—ETT,

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

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

PR U CHUIHBM R (-, +, abs () B ~) 2FELF 75,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAABBEED complex(), int (), float () DFEEI SMUHINE T, HYLBOMEEIR X RIFIUL7R
DEHE A

object.__index__(self)
MM LT operator.index() #5E%EL 3, Python 2fEA 7Y = 7 N EBEA 7Y = 7 MciERR
REWT 2REDNDH 255G (T ZERATA Ty, #AAAD bin() | hex() . oct () BEER) IXHIC
MUHINET, ZOXY Y RBHZ L ZORMEA TV = 7 bHPBETITHZ Z e WRBINET, Bk
BERTUIRD £ A

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

object.__round__ (self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
HAAABEED round() ¥ math Y 2 — LB D trunc(), floor(), ceil() DEENSLMHEUH XN
FF, ndigits 25 __round__() WKEINHBVEDIZ, ZASLDOETDOR Y v FiZ Integral (Z2WVWTWIik

int) KHIDEEDOLNF TV 2 7 P DEEIRTRETT,

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

defined.
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3.39 with XAV THFIAIHR—T v

AT FRA IR — v (context manager) Eid. with XOFETRII T VXA LAV T XA M2 ERT 24T
V7 PCTF, AVFTFRAIYR=I v, a—F70 v 7 2ETT 0L ERAD OB XUCHODNLES
Pngd, aYFFRA P2 —Y v 3lE, with X (with X OEZZH) I DEHIRE T, ZhdDX
Yy RREHETSET e TREITE I b TEE T,

AVTFAITA =Y vy OREWLRFENT E LTI, xR —rOUEROEREB I UEH, VY —20R v ¥
vryvav s, I7A40MDF—F e ru—IXkERETFLENE T,

AVTHFRAIIA=I Y IZOWVTDE 5K BEHRITOVTIE. typecontextmanager Z B L TL X W,

object.__enter__(self)
AVFTFRAINIF =YY DDADOTERITINZMETT, with XiE, XD as HITHEXNHERT
DAYy RERUHLET,

object.__exit__(self, exc_type, exc wvalue, traceback)
AVTFRA A=Yy DHAOTIEITINZUETS, NTA—=KIF, aVTFRAIDPKT LEERE %o
IOV THAL TWE T, a Y7 F X Pt 23T LA 2 TO5 8 None 23
WESNET,

b L. ISR S, 220X Yy PN ZIIGIL 72W5E (Thbb, fIAPEEIN D ZHEWn
BE). ZOXY v Fid True ZIRSBEBDHD 9, 25 TRINE, 20XV v FOKTE, flFhiE
WHEDIEHE TSIk £T,

__ezit__ () XYy NIRRT PN 2 HEERLEITRETED D FHA, Zhd HOHLHIOEfETE
o TEE W,

BE.:

PEP 343 - "with” X Python ® with XDfLkE, Tx., BXOFDPEHEINLTHET,
3.3.10 XY v FIER
HARLD Z AT, FFEX Y v ROBEOETH LK, 7927 bDA VARV AFEETIERL, A 7927

FORITERINTVDE L ZIZDALELLENET 2 Z e PFRASINE T, ZOEEDDH, ITDa— RStz
EHLET:

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

>>> len(c)

Traceback (most recent call last):

(Ko<= 1%i)
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(AIDR=I 5 DREE)

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

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

ZOHEDOE R RBZHEHIE, __hash__ O & __repr__ () WV olztype A7V 27 b EEFLIXRNTOA T =

I FPTEBRBEINTVAEHRXA Yy FIZHDEFT, ThH6DXY vy FORBBROMREBESBEHOBRE S a2 2 fi- /-
BA. type 7Y 227 PEKICH LTETFEINZE ZJIZKBRLTLEVE 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

TIADIEEAV v FEIZIDIIICLTEITLES 522 i ‘metaclass confusion’” FEENZ Z ¥ d D
D, FIRX YV v FEBRTI L ZREA VARV ABANA RZATE I CHEENET:

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

True

EFEMED 72D VAR Y RAJEEZAF 9 T T 2DITMAT, FiRAY v FRREIA T2 bDRXXT 5 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__ () BEHEENANSZAT BT, FEA YV Yy FOTMWICHET 25 2BEOHHE
GIEFHZ I (FHA Y Y FI3A V2TV Zp5—B L TETEINI DI FIRALT T 27 MZERE LEITIIE
BHBW), A VX=X E2GEHLT 27-DDRERRHPIFICAD £5,

3.4 JIL—F>

3.4.1 H¥RIEEX T 20 bk (Awaitable Object)

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

def functions are awaitable.

EMR: types.coroutine() 731 —%&% L {3 asyncio.coroutine() T7 AL —XAfFbhzd L —
R BIREND generator iterator * 7Y =7 F BFRFEATRET T A, __await__ O EEHEINTVERA,

object.__await__(self)
iterator RS HITFIUIR D FHA, TDXY v FiX awaitable 72 =7 b eFRET2DIHbIL b X
T, BHDZDIZ, asyncio.Future ITIZZI DX Y v FPEEIN, aweit R BFEREO LS 12
BoTWET,

N— g v 3.5 TEM.
BE:

FAEATRELT 7Y 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.

AN—F VI TIRETFEXY vy FHHD, ZNHE IV 2 AL —RDXY v RRLOEUTT (PzhlL—2-1
TL=EXAY R Z2BRLTLIIZEN), L, Y2xb—&EE-T, N—F VIIREWWEZ BRI K-
FLTWLWEEA,

N—Ya ¥y 352 TEH: a)L—F T2 HPEFH (await) 35 ¢ RuntimeError 72D 9,

coroutine.send (value)

aN—FDEITEHBLAZDEBLEZD LTS, value 23 None DIFEX. __await__ () BRI NI
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AT L —X%E2HEDLZDLREETT, value 78 None THRWIHEIX., Z0ar—F 2 —KEILXEA T
L—&D send() XYy FICIREZZEL 3, R (R ED StopIteration 2»Z DMDAIS) X, Lk
TR LZES% _ await () ORDEICH LU TRIELUHE Z{To/- 2R TT,

corou‘cine.1.:hror'1(1fype[7 value[7 tmceback] ])
aAN—FrTHRESINLANZEE LET, ZOX Yy FiE A TV —RiZar—F r2—kFiL3 2
throw() XYy RBH5HGEWNHEZREL T, £ TRVWIHEIIE. WL 2Miid S FI5H 5 X
NFEF, R B DED StopIteration 22 DMDHINN) 1F, ETHHLZ LS __await__ () DIED
I L TR Z T o728 EERICTY, fstdiaL—F > OohTHfE S hikd - 72358, WU LT
NERE N E T,

coroutine.close()
IN—FUBATEHFORANIZ LK T LET, aL—F VB —RELLTWEHEE, aL—Fre—
FHE IS B4 T L —&IZ close() XYy FHIUT, FTRZNUHEEZREL £, 2L T—K=EIL
L7zHif7> & GeneratorExit 2EH XN, 722 BICal—FUBPETEHHORA T 2ITVWET, &K
W FATHBBENTORD o GETH, aL—F VITETHET LEHZMT 5,

AN—F AT POWESND L FIZE FRROFIEZETHIVICEHE 5% T,

3.4.3 JERHE 7L —% (Asynchronous lterator)

JEREAC TL—2 O __anext__ XYV v FSIXIEFRIAD o — FOFERFE T,
IEFIAA 7L — &I async for XDHFTHEZE T,

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

object.__anext__(self)
AT LV—RDORDEZIRT FEAIREA T I b 2RI RTFIIRD $8 A, RIBWEIE T Lz 212
!X StopAsyncIteration =7 —%EHTRETT,

MRS 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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(AIDR=I 25 DfE X))

raise StopAsyncIteration

return val

N— g r 3.5 TEM.

_aiter__ 3 JEEHAA T L —& 1872 % awaitable ZiREFE

N—Ta ¥ 3.7 TEHE: Python 3.7 & D EITIE,
L7z

Python 3.7 2251&. __aiter__ I3IEFEMA 7L —X A TP =7 PRI RTNAERD $EA. 2SO D%
B3 ¥ TypeError IZ72 D ¥£73,

3.4.4 ¥}EHI>THFXFIR— ¥ (Asynchronous Context Manager)

RV THFAMIR—T v 3. __aenter XYV v F¥ aexit XYV v RNETHITE—KEILLTE 3
AVTHFRARIYR—=T v T,

FERPa Y T7F A P22 =Y v async with XOHTHEZET,

object.__aenter__(self)

XEITIEZ DX Y v Fid __enter__ O ITETWE T2, FEFEEF TP LI b 2RI LTIRS R
WE ZARITNERLY T,

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

3'55]/%3 \\/7’-4:;( ]\VZ\\*—:\/\‘\"7§Z®1§U

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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ii1p=3
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FOUR

RITETIL

4.1 7075 LDOEIE

Python 7027 a3a—F7ay ZaoflEnEd, 7av 2 (block) 3. —2DFEh e LTHEITEND
Python 7027 A7 %X FOWIH TS, £V a—, BEBARK ZLTIZ7RAERE 70y 7 THD, MEIC
ANEINTAAL DA<y RFH TR I TT, RAZVT b7 740 (A RT)RKEEATT e LTHEZONZD,
AVERTYVRIIZAaw YRI5 LTERAbNE7 74 0) ba—-—FT7ay s TF, A7y Fba<wyF (A
VETVEDARYRIA Y ET —c AT a yTHHEZINLaA~< Y F) ba—-F7ay 7 T3, HAaALBEK
eval() % exec() WKEINFIFIHHa—F7my 7 TT,

a—Frnmy ZiE, FT7 V=LA (execution frame) ETHEITSINE T, EIT7 L —2ZE. (FAy ZiZfEbh
3) EHEBEROIND SNTVET, o, BEOa—-F 70y Z7OFEFTBET LI, DL 78700
FAT MBS 2DERELTVET,

4.2 ZFiolT LR (naming and binding)

4.2.1 HEIDRE

2H (name) 3. A 7T =7 FEBRLET, AEIZEAT 512E. LRIANOHM (name binding) #IEZ1TW
E

DT ofET, AR INE T BRDIRSIE (formal parameter) $8E. import XX, 7 7 AR DER
(ERZETo77my 7T, 77 ARMBKZHREL£T). KAMTON S & 2ORANROHMAF. for L—
TDNy X, with XX ezcept HiD as DA, "from ... import *” JEXD import i, import Th 3%
EV 2 AATEREINTVDE, 7YX —RAT7hOHRELZSOLUNOETOAFIZHRMLET, ZOFAFE
Ta— LNV TULNMEZEE A

del XTHESNLNRIT. (del DFEMERMNITIE, EERZHETOMK (unbind) TEHY) XOHW L, FiFEADD
DEABINEKT,
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AR import XFWFhd, 77 APRHEBMER. EV2 -1 AL (by FLrpa—R7ay 7)) TR
Zh%xd,

HBLEM 70y JNTHBINTWSER S, nonlocal R global E LTEFINTWVWARWRED, ZhIxZzD 7
0y 7 Dnu—ANVER (local variable) T3, HEHARIDEY 2 — VLNV THEINTWER S, ZOAENTS
0 —LZEEY (global variable) T3, (E¥a—a— 7y Z7OEKIE, B—ANVEKTSH, 70—V
THHDLET, ) D2EBDH2a—F7ay JNTHONATWT, 2070y JTEREINTVWRWVWESL, £
AUIEHBZE (free variable) TS,

T T AT FXMICHEIDPHIET 272002, ZO4FELA TV 2RO AMOBEK T v v 7 TIER X T
7= Ri& (binding) ZH-> THRAOSEBITORE T,

4.2.2 AHEIERIR

Aa—7 (scope) i&. 7Ry JHNOLEIOAHLEERDE T, B —DNVEBBH 270y JNTERINTWVWEY
A ZBORa—-F 3 D7y 72 E8A %S, BTy JNTHEIOERZITo7HEa. Z20FD7my 7h
AN OFMEITORVED, ERX 70y JHNORTOTR Yy 72 BT L5 AT —THPIRRINE T,

Hr4HIH - N7y JNTHEDLDNS &, ZOA4FTEZRGIEHEI O S X577 R a—7 (FRNA 32— nearest
enclosing scope) Zffio THEDBREZITVET, 25 LR aA—-T0oR5, H5a—F7ay 7NTSRTE
BAa—TETOHEEZ. 70y 7 DEREE (environment) £ FHENF T,

ZHiIDBEL RS2 5%k o722 i3, NameError FIANEH ENE T, BRMEDZAa—FHEBED D DT, &Hi
BEDON BB T — AL EFFEICHRBIN TR WSS, UnboundLocalError HIAfa3EH X F 5,
UnboundLocalError & NameError O F2 7 AT,

H2H4HDA—F 70y JHNOE ZHhTRIEREShTWRS, 207 my JNTHDOIN S ZOHAHIETRT, B
ED7ay ZJADZRE LTIRONET, 2Ok, H24HBPEOTry JNTHRESSHICHEDN S & T
F—IZORPDET, ZOHANIBUERTS, Python IZIZEENRL, =70y 70X 2 TdAATRERIEN
TEFET, H2a—F70y7IZBI2R—AVERE 70y 707 F R b 2E)r S ARTREREZEE ST 5 2
ETHRESNET,

global X7y ZNIZH DL, ZFDOXTHEHESINLLHNIEIC My 7LV OAFIZEMTHRIEX W4T 2 S
HMLET, ZOHDAHFNE. by TLNLOAFIZEMTHRINE T, T0RDIT, Za— ULAHEIZER, $47b
HbZDA—-FT70y 7 2EFLEY 2 - LVOARTZER L., HAAAGLTTZER, $2DBEY 22—/ builtins D%
HIZEEAMBINE T, RN B — VAR EBIRBR I N E T, BT 71— LA o b 7207
U, HAABLATEE PSRRI N E T, global XiF. ZDHAHIHRANMEDN L ANIFR T L TWARITFIUIR
DEEA

global XiF, ML 7wy 7 DRMREELFACRa—-T2Rb %5, H2HEE-MDERNR 2 — 7 global X3
H23%E. TOHBERIZ 0 — N VERE BRENTT,

nonlocal XIZ&K > T, MIGT 2HFIPHRHNBEBR 2 — S TERLUANCHBINZZHEBRT L5k &
T, D LAHID Y ORNBEEA 2 — I FAELRITIUL, 3 Y 81 VIKFIZ SyntaxError S BT 5N FE 5,
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HBEY 2 —ILDAFIZEMIZ, ZDED 2 —ADBRANC import XR-FHZHIIERENE ST, X2V T D
FEY 2—/V (main module) 13HIZ __main__ EMINET,

I IRAER Ty 7L exec() R eval() WIMT 2581, ARIREROXRTHRIANTY, 77 AERII. iz
F5Zr P ERTEZIEDTEIETARERLTT, ZNODOSMRIE. ZRIRD =D DBEE DL —IENET
A, HEIhTORWE = VB 70— VR EHIZEMP OMRBINDE WO HIARD D T, 77 AERD
AT 7 7 RDOBHEHFICRD T, 77 ANTERINLAFHORI-FE, 752070y ZITREZXN
¥ AV FOa— 7y 7B IRREINERA, - UKL Y = 2L —2XbBEBRa -T2 HH L TE
EINTWEDOT, Ra—7OIRHFEIN 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 DEIT

CPython implementation detail: = —%!% __builtins__ XN ZNETWEHH FHA; ZTHITEEICE
HOFHMTT, HAALOHLATZEMOPDEEZ I —N—=F 4 F LWL =, builtins £ 2 —I/L% import
LT, Z2OBMELEUNCEET ERETT,

Hra—FT7my 7 OERTICEET 2HAAAGRIERIZ. EBICEa—F7ay 2070 — L &aiZEME
5401 __builtins__ ZMKITZ I THRO2D 9, __builtins__ EHFELEY 2 — A TRITNERD %
HFA (BREOHEEIEY 2 —VOFHEMEDLNET), 77 4L F Tl __main__ €Y 2 —LHIZEWVWTIL
__builtins__ ¥HHAAAEY 2 —)L builtins TT; ZNLANDEEDEY 2 —MZBW T, __builtins__
¥ builtins BV 2 — L HEOFHEDTZA V7 A TT,

4.2.4 BHIGHEEE DD LD

HHZB O ARG 2 8 VTR S ETRICITDRE S, 2F 0, UToa— N 42 2HALET:

i=10

def £():
print (i)

i= 42

£0

eval() & exec() BIBUX, ARIOMEIRIC, BHEDREOLTEMEI 2D TIEHD F¥ A, BANIMEUHLHEID
0 — AR a — OV FTZER TR T E £ 9, BHZERERNARIZEM TR . 7a— LA ETZER— D & Rk
XNFT, Lexec) & eval() BEUCIEA T a Y DFEDH D, Fr—rULe B — IV ARTEME A —NT
4 RTEET, ARZEMI—D LofEINRFIUE. W OAFZER e LTEbLE T,
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4.3 s

sk, a—rK7ay Z70@EHEOHIH 7 e —2HL T, =7 —ZDMOFISNIRNEZRETE 2 L5 1C
T27DDFETT, fIINIT I -l SR T EE (raise) SNET; FlISMNI. =7 —23FAEORELD
a—Fyayrh, TI7-pRAELa- 7y ZERELEEEZENCHECHLTWSa—-F 7y 7T A8
(handle) 5 Z DB TEET,

Python £ ¥ X7V &E, 744 x5 — (LubRERY) stz L fist 22X L E3, Python 725
LB, raise X flio THRIIZHINZ RN T2 b TEES, HISt N> FF (exception handler) &, try

. ezcept XTHETAIEMNTEET, try XD finally Hizffi5 227V -7 v 73— F (cleanup code)
ZIETCEET, 20a— FEABNILHE L XEAD, EiTT2a—F 70y 7 ChNPESTHREZRITHHE
TEn%3,

Python &, =7 —QUEIC ” 70 2'Z DT (termination)” EFAEZHVTWET: HIANY FZE T
T LD FE LT BRT 22N TE, AY FIOMUD LN IR E /S 2 Z 2 idTEE3H, (M
BODola— N ZEN»OFETLABTOTRVERD) 27 —DFKZBEELED. FITITKRL 8F%
RHETILIEITEEEA,

BIARE MBI NRVE E, A VX TVRETOT T LOETERTEIEE0, MEEX A4 2 IL—F I 2R L
F5, EELDEED. BlSD SystemExit TRIFIUE, ARy 7D ML =N Z72HITLET,

FIAME. 7724 Y RRX YA K o TS NE T, except HilFA YRRV ADZ A L OWTEREINE
T A YRRV RAD T T A, FOR—ATZFTAEZRLET, ZOA VARV RAREIANY FII2X>TRIY
SN, BINEEICE T 2 BINERE D N TEET,

AR FIA DR v =&, Python APT fHRRICIZEENTVERA, X vE—YDONEK, 25 Python
N=Ta e RDON—Ya VORI TELER LCEBEXINIAREENDZDT, BEAN—Sa D[ VX TYXT
F{ET 3 X5 a—Fid, ARy - DHNBIKEZELIXREZTEDD A,

try KT DWTIX, try X fi, raise XUTDOWTIE raise X Hid SR L TLZE W,

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

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

ENE import XESBL TL 720,

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

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

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

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

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

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

5.2 N\wir—2

Python IZIFEY a—nAA 7Y =7 OfEIZ 1 BEL»R L, Python, C, ZhADboD X THREIN
TVAEPIRMFRZRL, TARTOEY 2 — WX ZOFHICRD £35, Y 2 — VOB Z BT, HrikEEEREts
%7912, Python 12l Ny —2 2 WO BELHD 3,

Ry T =D T 7 ANIRATLDT 4L M), BV a—VET 4L IZ MIRDHET 7 ANEEZD LD TE
FTH, N T —IREIa—VET 7 ANV AT LA HEFNZREIR VDT, 2O HKE R D IcZ
WMo TEWITEEA, ZOXEDODHWNDZDIZ, T4L 7 YT 740 WS ERRERE/MFS ZicLET,
T77ANSATLADT 4 L7 VD KIS, Ny r—J3MEEEZHR L. BEOEY 2 —L2F TR, 7
Ry F—=I%ELZrddHD ET,

FTRTORY T —=DEEI 2=V TTH, TRTODEI 2 =By F—I IRV e 2 MNIEDTEL
OWEETT, b LAIFMOBTVAET I, Ny Fr—J B3R 2FHREEOEY 2 -V THELEZET.
12, __path__ BHEROIEEDEY 2 — M@y Fr—Y L R X 7,

FTARTOEY 2 — MR ELHIBD D T3, + 7%y —I %41, Python ODREEDEMN Y 7 2DHSUBIT, #H
RNy r—=I%e Ry bTRYIBATVET, Lo T, sys EFFENZEY 2 — L% email N Z 8y
T=YERRBIAZENHETL x5, ZOHICIE email.mime EWFENZ VT =TI ZOH T8y
r—YDHIC email .mime.text EMHEINZEY 2 —L DD 3,

521 BEONYT—2

Python Tld, BED/NYT—2 ¥ AEIZEBNYT—2 O 28Dy r —IPERINTVET, @ED Sy
7 — % Python 3.2 DIHID S1FHET 2Ry & —2TF, WMRINREED (Y 5=k __init__.py
T ANEELT AL Y LTEESNE T, BHO Ry 5 — U0 VK- F SN &, 20O __init__.py
7 7 A VDEERICETEIN, FRTERLTVEF TV 27 MR v — O HRITZEBICH 24T HBI R E
¥, __init__.py 77 A4 ME, MDEY 2 —I2EIF B Python a— FEFELBDRELIENTE, EVa—
AW VR— b+ ENFz 2 &2 Python X EY 2 —VIZEEEZEBMLIZD LET,

FIZIE, UTDES%7 7 ANT AT LABEIE, 3 DD0Y T8y =Y BFOfK LD parent Sy 7 — IR ER
LEJ:

parent/
__init__.py

(Ko<= 1%i)
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HIDR— % 5D E)

one/
__init__.py

two/
__init__.py

three/
__init__.py

parent.one % A ¥ 7R— 3 % L IEEAYIC parent/__init__.py ¥ parent/one/__init__.py BEITEI N E
T, ZDIRIT parent.two H L { I parent.three Z 1 VY K— T2 ¥, ZNEN parent/two/__init__.py
X° parent/three/__init__.py DFEITENE T,

5.2.2 ZEIZERANY T—Y

BETZERAR Yy =D 3k AT R— 3y 2HEEDZDIDT, FRAENDR—Y a2 Y EF TR r—I%F Ry
F=VWRELET, R=—a @77 AV AT LDOHMADEMCHZ2ZdHDET, R—a vk, zip
774 NVDHRRy b= B, ZRUAND A VK= MRIZ Python 385 Y ZHhDEFITRO»5 2 H
DET, BRTREARY r—JE T 7 AN AT LEDF TS 27 MTHIET 222 dH2L, Z5TRVWIL LD
DET; ZNOEIEBOEBRDRMAEEY 2 =L TF,

HRIZER Sy =2, __path__ BHICE@EDO VY X MEffLERA. 20RO DIHED iterable 2% ffi- T
WT, R=2a Yoy r—I DR ( LARR LNy 5 =T D7D sys.path) LD o HE. ZD
Ry T =P TDRDA A= FDOBIC, FCHBITRy 7 —VR—2 a VERRLET,

HTZER Sy 7 —DI2iE parent/__init__.py 77 ANED D EFRA, TNE AP, BREZK—a vy
ZNFNREET 2EED parent T4 L7 PUDNRA VR—- MERROBICRODP222dHDFET, Lzdo>T
parent/one (IWFEHIIC parent/two DEEDICH 2 LIFRD FH A, ZDHE. ZORy F—=I 0P T8y ir—
TPD5H 1 DOhA4 R— I F, Python 3% LD parent v 7 —Y DD DAFZEM Ay r—I %
ERL %35

ZRTZER Ry 7 — P DHARICOWTIE PEP 420 3B L TL X0,

5.3 &E

MBLIED 2 7-DI12iE, Python 34 Y HR—=1FZNBZET2a—L (b LAWEARy F—=ITITH, T TOHM
DHMIZBVW TR S SVWARENWTY) O T2 HzbEe LET, ZOHFNE. import XDREA 251 8%
importlib.import_module() B KL __import__() BBD NI X—ZhbELNE T,

ZOHAFNEA Y R— MRROR AR 7 = —XTffibh, ZAUIBIZIE foo.bar.baz DL 5K Ky N TREYIS N7
B TEY 2= NAADRRATE 572D LET, ZDHFE, Python I FHRANC foo %, RIT foo.bar . # L THMEIZ foo.
bar.baz A Y HR—FL IS5 LET, FHDOWITHLD A ¥ KR— MR L HEIX. ModuleNotFoundError
DIAHSNET,

53. &% 71



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

The Python Language Reference, 'J1)—2X 3.8.19

5.3.1 EYa—-Ilxvyva

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

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

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

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

532 I —cO—4—

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

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

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

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

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

533 1VR—+Tvo

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

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

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

5.3.4 XHZNZX

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

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

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

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

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

N=TaY 3.4 TEHE: XANRR+ 774X —0D find_spec() XY v FlX find_module() %#E =12 F L
72o £find_module() XY v KX deprecated TT, ZAUISTHEHER LICHIZE T, 4 Y F— MEEIEY »
A YR —=» find_spec() ZHEEL TVLWARWHHIZOAZNEHA L FT,

54 O—F

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

module = None

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

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

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

spec.loader.exec_module(module)

(Ko<= 1%i)
74 BEEEAVR—FIRTL
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HIDR— % 5D E)

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

return sys.modules[spec.name]

MITFOFEMER L TL 20

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

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

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

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

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

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

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

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

3
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5.4.1 O—4—

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

H— & —Z M F OB R L TWRI RN $H A

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

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

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

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

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

N—=T a3y 3.4 TEH: load_module() XV v Fif exec_module() ICX > THEEEZ SN, 1 ¥ KR— MEHED
0— FOIXRTOFEMEEZTERTF L

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

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

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

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

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

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

542 HJ7EDa-)

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

spam/
__init__.py
foo.py
bar.py

Z LT spam/__init__.py U TD LI R ->TWVWBELET:

from .foo import Foo

from .bar import Bar

ZOrE, DIFEFEFTTZILICED spam EY 2 —ILDHIZ foo ¥ bar WKWHEBXNZRIPEI»NE 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 OBENE LALZAFREL AT 2L ZHEREZIS LNLERAD, ZHUIEREA VK- X724
DEARWLHEEET T, AEIELRINERZRSRVDIE (LD A VK- DHKR Y T) sys.modules['spam']
¢ sys.modules['spam.foo']l DFIET 2355, BEDHIFED foo B LTHFELARTNIERSLVEWVS
ZeTT,
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5.4.3 T 21—l

4 VR— MEBE. 4 Y R—bOR (Frice— RO 12, HADEY 2 — MOV TOX FXFRERERVE
T, BHROIFLAZEITRTOEI 2 — L THETT, TV 22— IHOBENIE. 204 Y R— MEEDOFREZ £
Ja—NVDHENTH LT BT,

A VER=POBRICEY 2 —UIFEFES 2213, A VR— RT3V R—%> M, HIZIEEY 2 — N 1ERE%E
52774 Y R— ZhaF 7350 —X—OBTIRELZIEX T2 Z e ZAREICLE T, ROEELRDIE, 2
T Ko TA VR — MEMD O — FOERIBEREZFEITTEL LOTRZ2VWH T, ZATHLT,
Va— R L TR - RFDOELEHoTVWE L,

EYa— UM EYV2-AF T2 D __spec__ B LTREINET, Y 2 — U IRROANEDE
HZDWT I ModuleSpec # SR L TL E &0,

N— g v 3.4 TEM.

544 A VR—FEEDEY 2 —-ILEM

A VHR— MEER — FORM, 22— L OHRICESWT, B—X—PEY 2 —ADFTT 2T OREMEZ
EERAAET,

__nhame__

__name__ JBHIZEY 2 — L DOREBMIAICREINZITINIED TLA, ZOLHTZHHEALTA ¥R—F
SRAFATES 2a—NE2—RICHILET,

__loader__
__loader__ EBMIFEY 2 — v — FRIZA Y KR— MEEXIEALn —X—F 7T =27 MIRESINR
kb FA. ZOBEKEEEHEIINEHOSDTTY, v—X—EHOBIEED/2DICHWS Z 23
HRES, fIZIEe—X—B#0 7 — X ORETT,

__package__
EYa2—D __package__ BHIFFREINRITIUIRD ¥ A, HIFXFFTRIFIUIZR D FEAD.
__name__ CFRICETHMNERA, T 2P Rv r—IDHE, __package__ DHIZZD __name__
TRIINEBD FVA B 2 =A== TROVWEA, by LNV DEY 2 —)LTld __package__
ZEDNFH), Y TEY 2=V TRBD Ny F—IHTRINUIRD FHA, #Hllld PEP 366 22 LT
&,

ZOEMIX PEP 366 TERINTWVWE L5IC, XA VEY 22— 5 0HRNZMENA VR—FZ2FE
T 57292, __name__ OO ICHHINE T, ZDEMIX __spec__.parent XA UHEFFOZ & 2 HE
RENFET,

N—Y a3 3.6 TEHE: __package__ DfHD __spec__.parent LFRIUEEZROZ L 2ERIND LI
BHEFELL,
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--Spec__

__spec__ BHEEY 2 — v — FRIHEHINZEY 2 =V ARy ZIZHKESI TR ITNIED FH8 A,
__spec__ ZHWYNCERET I L A A—T) ZREPICHNELETNZIED 2 —)L KHFABIEHINE
3o BIAMNE __main__ T. __spec__ T \BRICE>TIE None IZREINE T,

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

N—T a3 3.6 TEHE: __package__ DEFEINTWVRWVWE X|Z __spec__.parent D37 4+ —L Ny 7 ¥
LTfEbnzd ko £l

__path__
EY 2 —AH GEEOFIIBHER) v r—YOBE, EYVa—AF TV 22 b __path__ JEIED
WEINZREDIDD T, fHIEZA 7L — MATRETRIFIUIZ D TRAD., __path__ KEKIZWVWIGE
FZETHHOVETA, __path__ BDETRVIEE., 4 71— MR ZER L ZITNERD 8 A
__path__ DE~>¥7 4 7 ZADFMIZ Fic @@bD TY,

Ry r—ITHRWEY 2—UE __path__ BEZF> T3V ITEEA,
__file__

__cached__
__file__ @A 7> arTd, bLFEEINIZHIF, ZOBEDHEIILFITRIINUIRD ERA, L
ZD XS RBENBRERELZZVEE BIZIEEY 2 — AR TF—XRX=2A b0 — FINLGEE) 4 VK-
FORT AR __file__  ZARFBEDE XL THHOEE A,

L __file_ #RETDHO. __cached__ EMEDa—roary [ rxhiz"—yarorhn (flz
. N PV R NENTT 7 AN) ADSRRICHET S W TL x5, ZOEBUELZRET212H
JeoTT7 7 ANPIIET 2REEZDH D FRA; CRIF, BICary M Va7 7 A VHBEET 20d LA
BROWGITERLTWA 72 TT (PEP 3147 228),

__file__ D EINIRVIHEICD __cached__ ZRET S ZLIFHEYITT, LHrL. Z2O>F Y A ED»
O ZEHITS, FEMmIcid, n—&X—rld __file ¥ __cached. DYBL0FEREMAZFHT 3
HEDTT, LMo T, LXK —DFr v Pad3NEET 2L 5R—RTE—HTT7 74 Lh 5k
o—RLAEVWES, ZOZANESF U AIEHEYITL & 5,

5.4.5 module.___path__

EFEELD, BV 2—C __path__ BHELHNUL, ZOED 23w r—IRkDET,

Ry =YD __path__ BHIE. ZOH TRy r—IDA4 Y R—-bFIELNE T, £ VK- MEEOWNIETIX,
ZHUE sys.path LIZL ALYFAULESITHAELE T, DED. 4 VFE— PICEY 2 — L2 HETHFOV A + %
ELET, UL, —MMWNC __path__ i sys.path & D dHlFIAENTT,
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__path__ I&XFF D iterable TRIFIUIWIT FHAD, BTHHOER A, sys.path R UHAIDI Sy Fr—
@ __path__ WCHEAZXN, v r—ID __path__ ZEET S L X (R TMIT %) sys.path_hooks 2%
Bt ANShET,

Ry r—=I@ __init__.py 77 A4NE, v 7 —ID __path__ BUHEEZHRED LLEGEETLIZeddHb, Z
nh PEP 420 DREIOHHIZER Sy & — Y QBRI 725371 T L7z, PEP 420 ORI KD, B IXRHAEITZRE
Mty =203, __path__ ZBET 23— F2ZF 28T __init__.py 7 7 A VRT3 0ENRIBRDEL
Top A4 VR — MERIE, BEiZEoy =D L BEIICEY) R __path__ 2ty FLE T,

546 EXa—ILD repr
FI7 AN TR, TRTOEY 2 — VIIFHRIEER repr 2o TWE T, 7L S BN TREX N -EMIC
TFLTED, TV 2B E>TEI 2a—NMAT P27 VD repr & X DIHRINCHIEIT 2 Z e 3 TEF T,

b LEY 2 —DMEEE (__spec__) ZFioTWiUX, 4 VKR— MEWIZZZH0 5 repr ZERL KI5 LET, b
LZNDERBT 20, FRIIMBEPFEELRITIUE, 4 Y R= bR T LIEEY 2=V TAFURERD 5 W 515
EHEoOTT 7 4L b repr ZHEEL 3, Z4UE module. __name__, module.__file__, module.__loader_ _
Z (BDZRWERICOWTIET 7 40 MaZfio THWARD D) repr NOANE LTHEBS LA E T,

INDMEDLN TV 2 FiERIRAITC S

o BV a2 __spec__ BHEEFi o TWIUX, HERICE EN 2 TEMD repr ZAEKT 272D icflibh 3,
"name”, “loader”, Yorigin”, "has_location” JEIENSHE N E T,

o EVa—)LIC __file _ BUMRDZHEIE. ET2—1D repr D—EE LTHEDbNE T,

o BV a2—UZ __file__ ZRWA __loader__ 23H D, ZDfHA None TIEHAEWEHAIEX, B —&X—O repr
MEY 2—1D repr D—Hfe LTHELNET,

o ZFSTRHRITNIZ, BICEY 2—D __name__ % repr DFTHEVWE T,

N—¥ ar 3.4 TZEH: loader.module_repr() DOfHiHIZ deprecated T, 4 ¥ R— MEMICLDEY 2 -1
HARDIEY 22—V repr ZAEWNT 2 7-DIFHINS X5k L,

Python 3.3 ¥ %A HIMED2DHIZ, B —X—®D module_repr() XYV v FWERINTWEL, TV a—b
repr ZAERT 272D LELDWTNLDT T —F 2R TENCZDRA Y v FBMINE T, XL, TDOXY vy
FiZ deprecated T3,
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547 ¥y vadnfcN4d Fd—FOEME

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

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

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

--check-hash-based-pycs flag.

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

LT zED . Python IIEWLK DD FT T AL EDRARRRZ « T7 4 Y B=WiboT0WET, ZDI3HD 1
D NAR—=Z « T 74 >4 — (PathFinder) LN, NZAIZV ) DV R MTHE 1 VHR— N2 ZHR
LET, ZNZENDNRAZY ML, BV 2 - E2HETERZHELTOVETD,

NRAR—=R + 774 Y E—BERZADPDA VR—bHFEEH > TWEHIITEDY FHA, 20RO, LD
NRRAZY M) EEBEL, ZNTNREDHBED RPN EH > TWBRRATY MY « 7 7 4 ¥ & —%EHET
9,

TIANIDRALY MY « T7 A4V R=E, 77 ANTATLLEDEI 2=V E2 /DT 57DDTRTDOEY
T4 ABRREELTVETS, Z0Ud Python Y —Ra—7F (.py 774 /) . Python X4 ha—F (.pyc 77
AN) . HESA 750 BIZIR .so 77 AN) REDKNR T 7 ANKA TRIMELE T, EES L7500
zipimport £ 2 —VIZ KXo THR—FSINZHERE. TIANV DRIV MY - T2 4 0 X=F (FKHEIA
T VPHND) TRTDTZ 7 A NEATD zip 77 A A HOE— FHINET,

NRALY MVET 7 ANV AT A EDOBFICBEEIN XIS D FBA, URL RF—EXR—ZAF7 T Y RZFDM
WY THETE 2GSRI 5 2 L A[HET T,

RAR=R + 774 Y R=I2F 7 v 7R 7B barzBMT 5P TE, ZHUTL > TREREER SR MY
OEEZIIRL, WRAXRAXTE2IeNTEET, 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 =27 bTHB) 7y 27iEk, TTHRATS 7 balzkydKR—r32 NAIVH
) e TJ7A408— % RLET, 2O b web 25EY 2 —lDOu—X—%2EET2DIfEONE T,
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BHOSHE: COHILHOHOMAT J7A 28— WS EEN, AENZ T8 —  NZATV R -
T7AE— LW HBETXRIINTHEDNTVE T, Zhs 2 EDY 7 4 VX —=FIEFMTED, M
arartzdR—1r L, 4 YR—- MUEETRU XS ITHERELE T2, BIDICEZ o Tw3D 2 MO TEL DI
HETT, KT, XX R - 774 X =134 Y FR— MLUEHOBKF, sys.meta_path OFEEHNHI & ZI2EHIE
LE3,

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

55.1 XAIV KD « T 48—

INAN=Z « T4 08— 12&, XFH INZAT Y ) THEEINFEFTD Python £ 2 — L% Python /$v
F—YBEOF. a—FRI3BEELDHDF T, FLALYDRRAI Y MY IE T 7 A LT AT A EOGFHEIEEL TV
FIH, FIHIBEINZHEEHD THA,

RBERRA+ T 74 R =2 LT, WAR—=R « Ty A — \ZEANCHEH L7z find_spec() v b a2 p35EE
ERTVWETH, ZREMAT AYR=FNRNZA PHEED2a—NLEZROF, B— RT3 HEEIRAZYA XT 57
DIEZ 27 v 7 RBHLTHET,

INANR—R « T4 >4 — ¥ sys.path . sys.path_hooks . sys.path_importer_cache £ \5 3 DDEHK
EHEVET, 5Ny r—IA 7227 D __path__ BEHEDFEVET, Zhditk-T, 4 VK- MuE?%
AARARXT BIEP R E N E T,

sys.path IZld, BV 2 — Ny Fr =Y 2R IGMFINO—ELnDH D £F, Z4U3 PYTHONPATH BREIZEHE &
ZOMikE & 4 A N — LV HERREKIFT ST 7 4L METHIHE SN E §, sys.path NDERIZ, 77
ANSRATLEDT AL Z MUR zip 77 A ARZDOMEY 2 =V EHEITRE "HEF” 2D S555D (site £
Va2V EBR) BET LD TEET, LFHNBXUANAL MDA E sys.path ICANEZRETT; o7 —&
BIIH I E T, N MIOBEROLYa—T 4 Y 20F, & NAIVRY - TrpaA 04— ko> THBIX N
£9,

NAR=Z « T7AVE—=1Z AZNZ « T7A 2 HZ— DT, 4 K- MEMIE, ATTHH L A= -
774X =0 find_spec() XV v FEMUHT I T A YR—bNZ OBMKRELIHD FF, path 515003
find_spec() WKEINZ L Xk, FRIIEETEZRALFHDOY A b - HEIZIZZD Ry ¥ —IDOHFTA &~
RA—=PLTWE Ay —ID __path__ BHICRKRD 3, path 518D None 7o 7285E. Thidk EMNDA4 >~
R—=P+TH5Z%ERLTWT, sys.path 2MHEHLNE T,

NRANR=R + 774 VX —IZBBARADTRTOBERIZOWTRENIEZ L, Z2h2ho 2020 U CEylz /¥
ALYk« 77424 — (PathEntryFinder) Z¥ L %3, ZAUIRE O 208 (FIZI1E. ZOWRDH
D stat() MEHLOF —N=~A»y F) IZLEDEFLZDT, NAR=R + 774 VX —FNRBEEPH ALY MY -
T77 4 VR =ADWHIEN T ZF vy P2 LTHR-o>TEEZES, 2DOF v v ¥ 2ld sys.path_importer_cache
WHoTWET (AN LT, 2O0F v v ¥ 2 3ERIE AV R—4— KEHREATBS3, 774 & —
ATz bVEFRFELET) . 2OLSKXLT, KO 25ED NAITY R) OBFODHD INATY k
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e DA 08— OMBE—ERIBRRTIUIRRDE T, RAR—R - 774 Y X —ZALY } Y OBRR
EFHETDE 201, 22— a— FTIXHMI sys.path_importer_cache 705 F v+ v ¥ 2 R HUD FRWLTHEW
FEAY,

path entry 23F ¥ v & 2 OIS - 72555, path based finder 1% sys.path_hooks OH DL L ATREA 7
Pz EETULET, ZOVRMNDENEND path entry 77 &, MHET 3 path entry 2558 1 D
ZELTHRIHINE T, 2O LATEEL 7Y = 7 M path entry 20X % path entry finder %3R3 D,
ImportError XM L ¥ 3, ImportError (. 7 v 7 path entry DF=dHD path entry finder ZEER N Z
Y B 57251 path based finder 2MFENE T, ZDOFIMILIR XN T, import path %3 - T\ L ML
OENET, 7y 7358 LTXFIERZ@EANAAL MNIA T 27 P RHIFFLET, N, M TV =27 by
A—F 4 YT v 7RI THT (FlRE. 774NV AT LDy a—F 4 7D UTF-8 R Zzhbtizy
T3) . 7y I705[8% 72— RTERIP>5EE ImportError ZEHITRNETT,

sys.path_hooks ZMZ BN NZATZV R « T A VA — 2RI T IGE NAR=Z - 774
Y& —® find_spec() XY v R, sys.path_importer_cache IZ (ZD ALY FYIINFTE7 74 VX —
PEELBVWI L EZRTDHIC) None ZIRTFEL. XFNR « T7A VA — FED 2 —ARROPLRP o728
EIRZ % 7291Z None ZiRL 3,

sys.path_hooks F®D NZAT YU T vy MEHLAGEA 7Y =27 FPORDVEOWTALD WAV R -
T7A8— THole Hid, BRTHTL 2EY 2 — A ZRT DD 70 b arpfibh, ZAMNEY 2 —L
ZH—FFIDibNE T,

(ZEDXFINC X > TRENB) HEDT 4 L7 b VX, sys.path DO Y bV 2 IZZ AR 2 5ETUIEX
NEd, 3. BEDT 4 L7 PUDFELR VI eI L 7% E. sys.path_importer_cache IZI3fil & B
mEnFEA. K2, BIEOT 4 L2 PV ICHT 2 HEIEL DES 2 — 1Dy 77y FTHEHFZICHRRI N 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 NXAIV Y - Twpa4—--OFaL

EYV 2N eHbENRy T —I DA VR= Y KR=- b T 52D, BLUEARIZER Sy F—IDR—-> 3
Ve LTRHET 272512, RAZV MY - 774 X=X find_spec() XY v FEFEELRITFIUDTEEA,

find_spec() X 2 DOFIBEMD ET, A VR—-—PLESELTWVWEEY 2 - LDOELEHi%HE, (F TP a v
D) MREY 2 —NTT, find_spec() FEY 2 —MIHIET 25722 (populated) S tEbkZIE L %
T, ZOfBkE (1 2DBIHNZERNT) HIZ "loader” £y M EFFoTVWET,

EY 2 — U EREPARTZEME R—23y 2RLTWE 224 VR— MR T 2D, AV MY - 774
VE=IFEY 2 — KD "submodule search locations” ZHARIZEMA— a2 G Y A MIHKELET,

*3 LAy —7a— FTld, sys.path_importer_cache IC imp.NullImporter D4 Y AX Y AMBWVWB I HAH D £F, Zhofbhic
None #f#i5 k5 ica— R®ZHEFT 2 Z b hfiEExn 3, L ha¥LwZ ¥ portingpythoncode S8 1 TL 22X\
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N—Ya Yy 3.4 TEHE: find_spec() X find_loader() ¥ find_module() ZE XX F L7z, MEHEIX
deprecated TE 2, find_spec() WERSNLTVRIFIUIMDONE T,

HOWRZRZY MY - 774 VX —=DHIZIE, find_spec() DO DIZTNS 2 DD deperecated XY v FD S
LOVWTNLERELTVEIDDLHZ20d LNEREA, ZThEDA Yy RIZBRFTAEHD-DICEZERIH
TVWET, LhL, ATV Y« 774 Y& —IC find_spec() BFEHEXATHIUL, HOX Y v FIFEHRIN
\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.

DA VR — ORI T 2BAEEEDT2DIZ, BLDNRRAZY MY - T7 4V E=F XXX - T 7
A B —=YRE— T 2DLREUCEHNZ find_module() XY v R PR —FLTVWET, LrL, SRV
b)Y - 774X =D find_module() XYV v Fif, IRL T path 5|BTEMUHINERA (ZDXY v R,
NRART v 7 DERAIOMECH Lo &Y R S R EHE il 2 8ERIR S ThET),

NRRALY MY + 774X =0 find_module() XY v KX deprecated TI, RER D, ZDHETII X
IV - 77 A VY R=DRBFER Ay =D L TR= a VERET 2228 TERVLLTT, DL
find_loader() ¥ find_module() DM AN NRALY MY + 774 VX —IXHEHELTD, 4 VR— I AT L5I1F
HIZ find_module() & D d find_loader() ZHEHLLTHLHELET,

5.6 FEDIVR— b ATLEZEETHTRZD

A VR= P RTLRREBEENZ 2700 EEMED D 2 1AL, sys.meta_path DT 7 + L FONEZE
HIER L. ®EBE D AR LDRRNRAT v 7 THEEHRZ 2 HDTY,

% L. import XOEELTEZEEL, A VKR— M AT LT 7 ERTHMD APL ICIZHEE 522 Td &
R, lHAAAD __import__ () BAREREEIRZ 272 THA T, ZOFEE. 2 1 D2DEY 2 — LA
\}C import XOEEZZEE T 2D HVWLNET,

(BEDA Y R— P AT ARKRZEILET2DTIEIRL) TTRAXRRIZWE 7Y IDPOHBZET 2—LDA »
A= b ZEIRIVICBE < 72121, find_spec() 75 None %#iR$1H D2, E#H ModuleNotFoundError %i%&H
3B/ TTH TS, None ZIRFTDIFRAZANRADEBEZHITEIRNETHE I ZEKRLETH, fIstzELT 2
EFQIERZITHEYID £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 BB EE

__main__ EY a2 —MZ, Python D4 VY R— bT 27 LICEET 3R — X TF, DB TERIATW
5 X512, __main__ EY 22—l sys X builtins RE L FERRICA VX SV X —2 & — 7 v I THEEMHL
SNET, LHL, §i#E2O00FEY 12— LES T, __main__ FHEITEEL M YOEY 2 -1 LTOE
PR TVWER A, ZHUE. __main__ PHIHLINEHEDA V2 7)) ZBEENIEN 2 2D 7 5 720
AT a VIIFT 57D TT,
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5.8.1 __main__.___spec___

__main__ DO X5 IbE NS 2 HKF LT, __main__.

_.__spec__ FHUNCEREINZ Z b HNII
None X5 ZdHH ET,

Python 2% -m * 7> a Y &I TEFTINLHEEITIE., __spec__ WIMIETEES 2 — L F @y r—IDE
Va—MARICREINE T, £/, TALZ MURzip 77 AL, F2EMO sys.path =¥ bV EETT S
WEDO—FE LT __main__ EV2—Ahu— RINBHEICD __spec__ DK (populate) T E T,

ZFRLA D — A TlE. __main__.__spec__ & None ICHREXINE T, Z4UI. __main__ #AH (populate)
ThDIcffbiiza— R4 VR=PAREREY 2 — L EH L TOARVWZDHTT:

o NEETB T b

I

o stdin 22 HEREIXNGE

o VA7 7ANRANAL ba— K7y AAhsEHZREHINTSGE

BEBOFr—ATIE, R AFMCE 7 7 AADREY 2a— L LTEES VE—FTE- ELTH __main__.
__spec__ IIHIZ None ICHR B ZEIHELTAZE WV, L __main__ KBLWTHAMREY 2 - AXAXT—X
WRAEL S -m AL v FEF-TL I,

__main__ 2’4 Y R—FAJREREY 2 — L —H L., __main__.__spec__ DFNWIIL L THRESIN TV LT
b, ZRTHRB, D 2O2DEYa— V@AM AHZEINDE ZEXEFERLTLES W, ZAE, if __name__
== "_main__": FryZIZXoTHRIEENZ T ry 7k __main__ #ARIZERIZ 4K (populate) 35 72DITE
Va—ABEHINZRHCETEITIN, BEOA VR— PRICIIFET IR, 20 HRIGER L TVWET,

5.9 RO #EHD P DRFE

XXX RAH 2L e THRV,

XXX * (import_machinery.rst) EY 2 —L & 8y & — Y DJEMHED AIHE Z H W72 iz 3%1T 2 DT T L &
557 BLALELT—XETIUCOVWTOEARY 7 7 LY ADR=VIZHHBRT 2 NELRIGRLAD, BE
PaZ2EX5bDITREHD1H LNEE A

XXX 74 7F 1Y ==2 7LD runpy % pkgutil DfFFOEEHITNTIZ, ” THHHHM (See Also)” &, Z
DFLWVWA Y ER= b RXT LDHADY ¥ 7 EELINE,

XXX __main__ L XN B84 R AIEICOVWT LD ZL OFHEZBINT 37

XXX __main__ ORRM/HEr LRICOWTE D EL OWBEBNT S (0% h PEP 305 »5at—F3)
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5.10 &EZ&H

Python OFHDED» ST 5, 4 Y R— MEBEIEHR I LWREZZRT X L, —8#MlIrVE I8 FFaxy
FREPNIE EDOEDL o TIREWVWETH, &BAAD v 7r— Dtk BELEHRL I e TEFT,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#ky 7k 295555 PEP 420 T3,

PEP 420 % Python 3.3 12 BEIZEM/NY I —2 ZEALTVWE T, PEP 420 3%/ find_module() 1I2f\b
55D LT find_loader() B FaNZEALTWVWET,

PEP 366 &, XA Y EY 2 — )L TOHRNZHETA > R—bD=DITEBM L7 __package__ BMOMEHE L
TWVWET,

PEP 328 i&iuxt 4 > R— b, BRI A VK=, B, H¥ __name__ TEZEL. &I PEP 366 »°
__package__ TEDMAKZEALE L7

PEP 338 l3EYa—LB2AZ YT LTHEITTELZOMHEZEDTVET,

PEP 451 13, Y 2a—AHAMA T 227 VBB ES 2D E— MREDO S SR A LZEIML TW
T3, T, X —OFERNLBEEDIFEALEA VR—- MEBICERDD ZHTVET, TNHDEHICK
D, A YR=PFIRT LDV OD API 2 deprecate I, F727 74 Y X —2B—K=IZ3EFH LWVWRAY v K
PBIMENE L,

1D
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SIX

7 (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHH L 35,

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

name = othername

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

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

o N DOFIBMPERBATHII, M7 3ERBENCEBmI N E T,

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

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

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

89



The Python Language Reference, 'J1)—2X 3.8.19

6.2 7 kL. EFMEZE (atom)

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

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

| generator_expression | yield_atom

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

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

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

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

6.2.2 UF3ZJL

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

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

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

90 %8 6 & 1 (expression)
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EIZCEETIEDD EHA, ACEZFEOEBDOV 77V L 2HE. (FA6DV TIABTarJ LD
UKD S DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEIHDA
T2 MDD F T,

6.2.3 HIEMAR (parenthesized form)

fdEIE A ek Y 2 b O—BET, IERTH - 725D TT:

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

FFEMTHEHOLNTZRDV X ME, L2 DORXPRHET 25D ET: VAMNNIDARLL e —D2Dh < Ao
TWBE, BTN DET: 25 THRWES, ROV A M EBRLTW2E—0XBEROEIZZD 5,

FEHZEDOIIFMDRT E, HDRTIAF TS 22 MERLET, X FMIEERERDOT, V750 [ LR
PREAENET (Thbb, HOXRIADPEFCHbNE L, TRSEALA TV 22 MR L8B3 L,
RERNIEbHDET),

ZFNVFHFEIMTER I N B DTIERL, IV EoTEREINE Z 2 ICHERE LTI W, fliAIZED & 71
T, ZOHBAEIBIIEND BETY — AUHMD2H 20 7 b Eld LW (nothing)” Z{EZ 2 512 LTL
58, EPDHVFVRDBDIZK>TLIEY, XL DXL TFIxPMHBEINLRLB-oTLEVE T,

6.2.4 VX, £8. HEODOKRT
VYR, HBE, HETHET 272912, Python & ” F£/R (display)” & FHIN 2 KRR SCR Rt L TWT, KD
RSO D 5
o« AT FONEZHIRINCHIZES 2
o WAREC (comprehension) EMIND, N— T L 7 4 VX —IBE DA G D% AW 7-aHHRIR

NERFLOHFEDH CERIIRDMEY TF:

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]

NERTLEFZEFTEH—DR, W THRd 1D for Hi. X HIZHENT 0 LD for Hid 2 W if Hin o
O ET, ZOBE, K4D for Hiv if Hiz, ELOENEL Lo TW A A M LTy 7 2ARL, XX b
DEAD Ty ZICEET 2 Z L ICHERLOLEICH 3R 7ML SRS, BRINICTESN3a0 575D

6.2. 7 kL. FEFHER (atom) 91
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BHERITRDET,

L. mBECDHD for HiDA 77 7 AKEFRNT, NERELIIHEERINA R b EN@50 R 2 — FTET
ENET, ZOHMADENTT, ROV R FATRASNZAFIDBHMIDZ a—F12 " i z” ZLiddbh &
Ao

ROECH B for HIDA 77 70N E, ZNEEEHATHNE 20 -7 TZDF il h, BEERNBZANLT DR
a—FITHHe LTEENE T, RICHI for fHik, RBEICDH 2D for HiDT7 4 VX —FMHEA T 77V EEH
HEHATWE R —FTIEFHETE EHA, LWVI DI, ZRLIERDEDA T 7 705/ EICKFEL T
WENH LAV RSTT, HIZIERDED TS : [x+y for x in range(10) for y in range(x, x+10)],

NERELEISHEY RO a > 7 FI2R 2 DEIRIET 5 72H12, yield A yield from FUIIFERN LR ANTF D
A a—=FTIEELEEINTVET,

Python 3.6 7*5. async def B TIZ async for Hih3 asynchronous iterator ORIFNIH % 3 2 DIfHibirs
DB F LT, async def BIEUICE TN 2 NTKGD. LHOKITHIK for Hid 5 IE async for HiTHE
MENTWBZ e, BIMOD for HidH % Wi async for HiZEATVWAZ L, DI X await REMo>TWNWS
DD LNEEA, NEUKID async for Hid 2 WI avait X2 BZATWSHE, ZhUd FEREARNE
KL LN T, JERPINERTLIEZ. 2AXEN2 aL—F VEBOETEFW S E 206 LALEEA, PEP
530 BZML TSV,

N—=a v 3.6 B ERHINURELPEAINE L.

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

6.2.5 VX +RTR

V2 MERRIE. AL THONRDRINT Y, RINIZEDORITHoTd T VEEA:

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

VRAMRTRIE FILWIRAMNE TV 27 b2 52FEF, VAMOWNER, KOV R M ERLIZV R FHNER (list
comprehension) TIRESNE T, I TRYLNLRDV R IHEZ SN T, ThoDRERIENPS
ANCIRCFHII S AL, 2DIHICY A FAICELE SN E T, NEURILHGA oM7L Eid, NERLOMROERT
VA SRR ENE T,

92 %8 6 & 1 (expression)
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6.2.6 £EXRT

EAFRIPAEMCERSN, F—LEZDT 230 RN e THERR  Khlah g3

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

BEFRZ, LI a—ZINVEEEA T2 7 25257, BEOARIE, ROMXFLIIAELRTLICE -
THRESNE T, Ar<RXYDDRXDOV R I HEZ SNt 2, ZOHEZBIErSEANHICHHixh, £E54 7
V7 PIMASGNET, NEKRELHGA oML Zid, NERLOMEROERTEEIHREINE T,

et Y TR TEXERA. 20OV F I MIZOFELHR L E T,

6.2.7 HERT

HEEATE, BEENTHDON, F—CEHORT 152 5RINTT, RINBZEORITH o THhLFEVEEA:

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

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

FERRE, ik EAr 79227 b 2RLE T,

F—T—RDORDIMDUOH A KXY THEZ BN Zid, ZOERILE,LAENTHiZh, HEOL Y
PV—ZERLET, T4DE, TNZNDF—FT I =27 +H, HENTHIET 27— X 2RFT5F - LT
Ebhxd, THUTED, F— T XDV A TIORTRLF—2EREHEET 2N TE, ZOF—1TNT S
R ZRFFEOMEIZ, RRICGRAONTDDITRD T,

RINVNTRARYRY % | HEDTUNYYI 2RLET, ZOL ZHWHEETIX mapping TRIUIZD FH A,
ZNZND mapping DERIZ, FRFHFFICEMEINET, F—/7 200 LAEHFHZFO 7 v 71tk -
THRITEBMEINIEIZ, BhOBMEINZ EHCE> T EEEINET,

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

FEEANTRLIE. VR MRESONTERE LIRS, @HEO "for” 2 Vif” SiOHIZ, avr TR shik 2
DOAPBETT, NUKLIEHT S &, MROF—HOEREN, fFonLIHHF L VHECHASINE T,
F—DfEE LTHZ BN 2HfRIZ IREEDMEE HiTITIHELTVET, (—ETWo e, ¥F—13LEH
A[RER A 7Y = 7 P 2R THRR U7z hashable TIRFIUIRD ¥ A, ) BEET 2 F —MTHEEIREZTH, HE
PREENZ e BHD FEA; H2F I LT, RRCHEINLT—X (Fur747F X ETR FFEXR
ORLENEE 22 D) LT T,

6.2. 7 kL. FEFHER (atom) 93



https://www.python.org/dev/peps/pep-0448

The Python Language Reference, 'J1)—2X 3.8.19

N—= 3z 3.8 TEHE: Python 3.8 XD ETDON—Y a U TlE, HENTERLICBWVWT, F— & EDFHIbEFZHH
RENTVERATLz, CPython Tlid, {HAF— X DECFHEXNTVWE Lz, N—Y ar 3.8 22561k PEP
572 TIREINTWS L51T, F—MEL D RICHHiE N E T,

6.2.8 L —43

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

generator_expression = "(" expression comp_for ")"

Txpb—RRBHABRY 2 AL —RF T2 M5 E T, TOMUINELRL L IZZFR T T2, AFHINRP
BARINTIE72 < AFRIM TR £ T,

VxAp L —XAOPTHEOLN TV I ZERIE, (BFEDOY 2L —XEFLEIR) 2DV =2 H VL —RA T =7 b
WH LT __nezt__ () XYy FPENS & EXTIMiABLEINET, 2L, HOECDHS for HiDA T F
TARIFEBICFHEENE T, 2DRDZITHELLT I —Id, BRYDEIRONLRATIERL, Y211 —&
ADERSINLRETHEEONE T, BRICHIK for fHiit. BRDLEWKLD S for HIDT7 4 VX —FHEZA TF7 TV
REZEEHATNE RS TRIMHTEZTEA. L WI DI, ZNLRBRGLEDA 77 TV 5ELN B HEIC
KELTWE0d LARWELTT, FIZIERDMED TF: (x+xy for x in range(10) for y in range(x,
x+10)) o

B oME—D5 e LTETHEIE, ART2EBTE X3, fELAIE MUBL (cwll) BizZRL TS0,

VAL —XXEBHGOHRFENZFELHT R VDI, yield X yield from IIREINICER SN =
FL—ZTREEEEATOET,

Y pb—XAM async for HidH b WIE await REBFATWEHE, 2 RS T RL—42R LIFZN
9, EFAMAY = 2L —&2KRE, FEFRAA 7L =X THLAHLVIEFRIIY = 2L — &4 72 = 7 b RIRLET (3
B 7L —4 (Asynchronous Iterator) #BH L TL 12X W),

N—=ar 3.6 TEM: FEFAPY 1L —2ANEASINE L,

N—a ¥y 3.7 TAHE: Python 3.7 XD HEITIE. JEFEIAS = %L —&Ki& async def a—F O TL2EZF
BATLR: 3.7 203 EEOBBTIERY = 1L — &KX R 2 K512k E L%,

N—Yar 3.8 TEH: yield BLU yield from FEHNWZANFORa—FTlEEILe R DL

94 % 6 E 3{ (expression)
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6.2.9 Yield {
yield_atom n= "(" yield_exzpression ")"
yield_expression 1= "yield" [ezpression_list | "from" ezpression]

yield Rk Pz L —% B term:IERAHIS TR L —& <asynchronous generator> % EH#/T 5 & ZiZffibh
¥3, EoT, BMBEROEARTOAMRET, BAHOKRAKT yield X 2HHT 2 ZOBKIEY = 1L — &I
%Y. async def FABOARKTHEAT 220 al—F YEBIEIERPAY = 2L —&IZR D 3, HIZIERD X
WD T

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

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

BENTVRRa—TORIWEH Do, yield RIIEHEMICER SN R a—-T O~y L THNEKLPLY = &
L= RXZEET 20125 2 FFFF SR TVuE R A

N—=Ya ¥y 3.8 TEH: yield . BWENLANFORI—FTHERLLY 241 — AR FEET L7001
MDEEIRIC72 D Lz,

Tz r b= REBICOWTRE TS P THAESATOE T, JERMY = & L — XL, FER#Y =+ L — 2 EH
(asynchronous generator function) B} TEHAI N TV E S,

VAL —REBPMUH IR, V2 x L —RELTOATL—X%ERLET, Yz AL —REZDHEY = *
L—ZBBOETERIELE T, Y22 —XDX Yy RPFIH I L ETHMBINET, HmaIns L,
BHID yield R FCTUE L T—R{EIE L, FEFH LIT ezpression_list DEERLET, I ZTF S K
ke iE, a =W VEBOFME, B RA Y XPHHOFMRA X v 7. Z L THIMUED 2 &3 X Tor— ik
PR EINZ I RERLET, HE, D2XL—FDX Yy FRRUCHINTETEHBALEZRK, Y21 —
213 yield R 7Z DAL L TH o 72h D K S5 IBRZ R L £ 3, BRD yield XOMEIZFEIT 2 HHT
BRYy FIKIELES, __nezt__ () ZHEALLEGE (—HRIC for XPHAALBEE next() &) ORI

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

INETHALLEABZDLS, Yo rx b =X aL—F e TH I BPUTVET, ¥z —XEHIXMTED
AL, 12 LDy PURA ¥ Mefib, ZOFETE—REIEEINE T, ¥ =2 L —XBEBUE yield L& T
FAT OB HIHTERVZ L DME—DENT T, ZOHIENIFEICY = 2L — X DO LIiABENE T,

yield i try HENTHEHATEET, V=2 —X0 (BRAY Y PBERITGET 20, IR—YaLryay
12k 2) ZETRICHMAZARVWEES, P2 XL —X-ATL—XD close() XY v FHBMIN., finally HiNHE
TENET,

yield from <expr> ZHHL7HAE. GAoNARIIA T I 7N TRINIRD FEA, ZDAT I TINEAT
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L— ;352 TAERINIEETHTREDS 2 XL =KD XY v FOMUHLITANBZEINE T, send() TEX
NrH6W2HEE throw() TEINLD LW BHIMIBED A 7L —KITHEYRX Y v FADRIES LT,
B XY v BBV, send() 1% AttributeError /> TypeError %, throw() &S N/=F5 % BlpEIC
EHLU T,

REDA 7L —2D%TH, 5|2 XN/ StopIteration £ ¥ XX ¥ AD value BIEIZZ D yield XDEE
7D %9, StopIteration ZiEEZ TRICHIRIICE Y FENDED, HTATL—XNY =3 L —XTHIUI (V
TATL—=XDo0Z5MET) BEINICEY P22 0DEE LT,

N—=Ya ¥y 33 TEE: 374 7L —XICHIH 70 —%2LiET 57201 yield from <expr> AEME
L7

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

PEP 0342 - #idREN=P xR L—RZRAWVWEIL—F> U IARal—F e LTHHATES LS, U=
I — XD Y API 2R T 2125,

PEP 380 - H 7S T RL—ZADERFEEN V7232 —XOFREEHHICT 270D, yield_from XD
BARE,

PEP 525 - JEEHEAS TR L—42 a L —F VEBADY 2 XL —XDFEIERE T OBINC X 2 PEP 492 OHLiE
B,

JIRL—R-ATL—EAYYEF

TOMTIEY 2R L —RATL—&ZDAYV Yy FIZOWTHHLET, 2h6iEY = 3L — X0 ETHIME
HTZ%7,

UFoY =L —2XYy FOMTHLIE, ¥ =% L —XHBBUCEITHO5E ValueError B4t 2k § 5 s
FEELTLEZW,

generator.__next__()
VL —XEROFET AT 20, BRI yield ADPE[TENL ZA00FHLES, YL —%&
B __next__ (O XV v FIZK-o THHAINK., ZORED yield ADEITHIZ None & FHili X 41 FE
o ZDHERD yield RETHFEITL, V= pr L —RIT—FHFIL L. ezpression_list D% __next _ ()
XYy FORFHELITIZIEL T, P22 L —XBRDEZ yield B FITHK T LA, StopIteration
BIst R TN E T,

ZOXYy FZ@EH, BIZE for v—TRHAAALD next ) BIRIC X o THEEICIF O S E 5,

generator.send (value)

L —XEBOWNEANEE 7 ED”, ETEEBLET, 518D value 13ZF DFFRD yield OFER
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WWHEDET, send) XYy FIIRIIY = 2L —XDVERLIEEZIRL, ¥z 2L —XBRDMEZEKT 5
Ze M T T 5L Stoplteration ZiEM L E T, send() DIFUHEINTI 2 XL —X DB T 2 L &

. EEZITES yield RBFELRVODT, None 518y L THRHE X RITNUERD 8 A,

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

Tz xL—ZHWT LIE T type HOBINEREIE T, 20OY = 2L —XEBPEKT 2 ROMEE IR
LET. Vb —XMEZERT 20K T T 5L Stoplteration BFHALEFT, Y=L —&
B S 2 Lian,  LARES AN ZRESE 2725, ZOFSNIFOH LitEilEh

3

generator.close()

V3L — XEBD—FEIE L2 A T GeneratorExit ZRESIVTET, ZL T, Yz —XBEED
R T T 50, Bicrzm—XSIhTwan, (BISDHHE E 7ed o7 72912) GeneratorExit A3k
NG E. close WMEUHLUITTARD £9, XL —XWMEZERT 255 RuntimeError DFAE L F

Fo close() BY =2 L —XDFISRPIERBZE TICEI DB T LTWA5HEIXMTH LEEA.

fERBH

T oMy INE Y =32 —2 Y = 2 L —XBBOIRS # V2 EERISHMN L £ 5

>>> 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 OFEFIIZ. "What’s New in Python.” @ pep-380 Z BB L TL 72X\,

6.2. 7 kL. FEFHER (atom)
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JERHEAY = % L — X E8%K (asynchronous generator function)

async def R L TERINIBEP R Y v FIC yield 3D 2 &, 20T R L —4% B
LTERSINT T,

FEFHAY = 2 L — XBIBI O Eh 2 e, RIS = AL —&2A TP 2 7 b EFHIN 2 IEFEIAA 7L — X 5K &
NEd, ZLT, 204727 IV =3 L —XBAMOETZHIL 5, @, JERS =L -2 A4 7Y =
7 ME a—F VBEBND async for XTHbI, ZHUIT AL =R 4TI 27 IS for XTHONZH
FIHEBL £7,

R 2 XL —XDXY v FD 1 DM UEHT L awaitable 7Y =7 bIHREN, ZDATY =7 bDE)
BB o ZRZETHHRENE T, 20 ZRXETRIRVIO yield XKETEA, 22 THIPKHE .,
ezpression_list DEZFRHET DI N—F VITGRLE T, Y=L —X RIS, HiFreid, BfEon— 12
B, i RARA &, WHEHIER 2 v 7. B X OCHSMLEOIREER Y, §XTor— VIR R7zN 5 2k
PEERLET, RS 2R L =R DAY v FROLRDA T 27 PRI NT-Z ¥ TEITHEAZI NS &, B
EH7h b yield ROHEZ 2L CH L TH 200 & S5 ITEEZED THEE T, FHIIZO yield ROMHEIZ, =
ITEHEBEALEXY Yy FITkoTEZDET, anext_ () ZfHio7235813. BRI None 122D 3, #5TlX
%< asend() BERAINLHEZ. MREZZOX Y v FICEINHEITRD £5,

JEFAY = 2 L — REETIE, try BEENDEEDEFTT yield RPFEHTEE T, 272 L, ERAMHY 2 2L —%&
. (BRAY Y IBERIGET 20, ARN—YaLryavick?) KT XY RNCHEZW R VS, try #
BAD yield RERE 2D, ETHFBE o7 finally §IXFEITEINET, 20— T, ERIC = 2L —
ZIMEEI L TWBANRY ML—TRRAT P2 —FDEHKIE, ERAS =L —&D aclose() XYV v FEIEUH
L. BYDar—Ford 7027 v 2FEFL, ZRUCE > TETHEBRE o7 finally HiBEITTEZ X 512L
N

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

see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyncio/base events.py.

yield from <expr> RiZ, JEEMY = 2 L —XBIRTHONZ EHEL T =122 D £7,

FFPS TR —BATFL—EXY y R

CO/MHITIE, ¥ 2L — XBEROFETHIENEDON 2 IEFAS = AL —Z A T L =KD XY v FIZOWTHH
LEd,

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 %8 6 & 1 (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—1C &> 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

TI7AVE, ERCBVTRDMEEOHNEFEZRL I, TR TDOLSIARD X7

primary = atom | attributeref | subscription | slicing | call

6.3.1 EEER

EBHEZRE. 74V DORAICE Y F F AR ZEAQTBDTT:

attributeref = primary tdentifier

774 =) 0FHiid, BUHEZREIR- T 3MOA T =7 P TRINEZRS T, ZARRIELAY DA TV
ZEPETREDET, ZLTIDATY =7 M, AHIBMEE L#A TR TH 5 &5 REEZAER L 2T
B ERA, TOERIE __getattr__ () AV Y FEA—N=—F A FFEILTHIRXTAATEET, ZORE
PG ST AUT, BISt AttributeError 2SR ENE T, £ TRIFNI, EfEhs A7y =2 oy
a3, BYEZAER LA 7Y 22 MICEXDIRED 9, FAUBNHSREZERERMS 2 &, BWICRZ 5B 7
TV IPMEEND DD T,

6.3.2 RFIREC (subscription)

FEERIE. S— YR (KT, RILERFVAL) 2wy T (H#) A 7T =7 M, BEE—OBIRL
e

subscription == primary "[" exzpression_list "1"

T A=) OFHMIX. BRFERLEETR-—PbT2547Y =22 b (FIZIEY R MRHE) TRINUERD EEA, 21—
PEFEDA T =7 M __getitem _ () XYV v REEHRT DI THRERLE I R—PTEET,

HARABA TP 27 TR, BRFRLZY R+ T26A47Y =27 MF 2 ED D 5

T4 UM<y FTTHIE, RVU R FOEFHMEERIE Yy TAOWTNLDF —fHICHYE T 2+ 7Y 27 bZ
BHRFIIIRD FE A, BRFRLIEE. Z0F—1HIGT 5~y THNOMHE (value) ZEIRL 5, (KV A MDE
EOPEMTHI2H5EERE. RV A MIEZTATRINUIERD FEA, )

TIA= VBT —r Y ATHIUL, Y R b OFHEifERIFIBEE IR T4 X (UTOHTHLEET) TRIAUR
ZhE¥A.

100 %8 6 & 1 (expression)
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ARSI =7 Y RADADA Ty 7 RARZWH LR 52 F A, L2L, TXRTOMBABLDS —4
VAN Z % __getitem _ () XV v Nid, HDA VYT I R%, A VT v 7RI —r YADRIZMATHE
RUET (0D, x[-1] 1 x ORBROEZRZEIRL ET), MROMIEES -7 Y ROEZRH I D /NS RIFEDE
MTRINERD A BTFERLZ. (0208AR) ATy 7 AR OBEREERLET., HOAL VT v 7 X
DY R—MI, TV D __getitem () XYV v RIKENZDT, TDAY v REF—N=F4 FFT2H
77 7 RE HRINCZ OV R— b BT 2 568N H D £3,

KB D BRI (character) T, XFIIMERNORTIZR L 1 XFEEFI D525 FHNTT,
6.3.3 X511 AR (slicing)
ATARARRBIEIY =T Y AF TP =27 b (XFHN RTNVEIFVADN) BT 2528 AOEREZEIRLET,

274 ARGLIER e LTHWRD, RAR del XOMRE L THWEDTEE T, A7 AKRGLOWHEUILLTD
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

FROEANBEGECEDFEN R ZA0HDET: RVRAMIARZZ23DIFE, AFARVAMIBRZ S
B, IRFRFLIIATA AR LTHMRINS20WI 2L TT, (RTA RV A MDHWYIRRATA R EER
WIHE). AL LM OB E S, A7 4 AKX LTOMRE D dIRFRILL LTOMMRIELEIN S
IOCEHETBZL T, DOVFVEEZIDBRNTVE T,

AT A ARGUTH T 2 ERMTE, LTO XSk ET, 774 <V OEFHERERIE. U TICihRz X512l T
AFTARAVAMDPOERENF—ICXoT (BEDRFRILLFL __getitem _ () AV v F&EfoT) 47
IAEETERITNERD FR A, ATFARAVAMI—=2OBEDHVREERTVBEE, F—I3/8RAT4 R
BREPEEW L2005 2 TR D £3; ZALBOSE, B—DRF A RERARELHEEIL-H 0N
FoIZhDET, HORTHZ A7 4 RERIZ, 2OoRIEMEINE T, BURATARIE AFTARF TV =
7 b (BERDIEE SR) ITEHX N, 20 start, stop BX U step BIEIZ. 2B E L THEA L5
. BIOYL G (stride) 127D F5, ABRVENE None THEEHRZ SN ET,

6.3. 731<V 101
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6.3.4 IEUH L (call)

MENH LI, FEH LATREA 772 = 27 b (B2 function) % arquments DRI & & ITEFH L ET, RINE
BORINTH->TIhTnFHA:

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

REOHMESIBPF -7 — F5BORICH V< Z2DTF THLEVELEA, MXOERMINTHELZ RIZT I i
HHFEEA,

T A=) OFHIMEIMECH UAIEEA 7Y = 7 b TRITFNUEZR D £ A, (2 —VEZBEE. HAAABEEK. HAA
AFTIL T MDAV Y R, VFGRFTI2T M, VFRA VARV ADAY v ¥, B __call__ () XYy
FEFRORTOF 7Y =7 bOFFOH LAJRETT ), FIEEIZE T, MU L 2R A 2 NCEHliE Lk 5, Rl
(formal parameter) VA b DRSOV TIE BHER 2SR LTIV,

F—U— FEEDFET 256, UTD X5 IC U TRINSHLES IR (positional argument) ICZEMSNE T, F
T EO Ao TRV RBE Yy FBRGIBUTHR L TERE N E T, N HOMNES B2 D 255G, MESIBIZTLEHD
N 2By MCEEINET, K2, FF—7— F5lEuco0WT, @il FEH->THET 228y FE2RELET
(A TR DIRGIBAB LR LS, BRAIORAT Y F2ES, LWoZBETT), Aay M3 FTIZIRTH
¥ o T\t 5 TypeError fIAA R I E T, 2N OGE, 5IE8EEZ ZAny MO TVWEX T, (A
None TH->Td, ZONXNTAR Y M RMHDEFT), 2TOF BN IS, FEEDLATORVZAR Y b
ZZNZUTHIE T 2BBERROT 7 + 0 MATHO 3, (77 40 MEZ, BB ERSI N 2I—ER
JEIRSNET; o T, VAMRHED XS RLHARERA 7S =7 BT 7 0 MEE LTEDLARS & MG
TRy MCHREEELRVRD, 204727 PRETONMCHL2GHAEINET; 20X 5 IRK
FEEBIERETT, ) F740 MEBEESI AL TOARYL, HOMD LA THWEVWRR Y M- TWEGEE
TypeError FIADELENE T, 25 TRVWEHE., HOMD N ay 25K 2 VX MR L5
LCTfbhgd,

CPython implementation detail: 22 TlX, ZHTZFFRWALES B 2T S HAAABER Rt 1 3
DHLNFHA, FOVEIEBFF 2 XY MED=DIZ " AT HLNT Wik LT, EBRIIZATITIOHR

102 %8 6 & 1 (expression)
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TVRVWDTF—7 — FTIREMENER A, CPython Tid., C SFETEEXN-FERD. LHizHR-LVE
518 % 8= A F 5 7-9IT PyArg_ParseTuple() AL 3,

TR T Yy s OED 2 DMEBET B D 256, WX *xidentifier 2o THRE S NGB m W0 E
D, TypeError fISAEH X E T K58 xidentifier 23 2H/E. ZDRGIBUIRABMET BB A o724
T (b UL REBRMBLIBD R WGHEIIZED R T V) 2D £5,

F— U — FEDOWTNDMREG AITHIG LI WG, X **xidentifier % o THE S N7 R [ BH7awn
FRD. TypeError BN X SN E T, RGIE *+identifier D 2HE. ZORIIBIIRDTZF—V — F5lH
DBAo7e (F—T7—Fex—r L., 5l8lEZ ¥ -G T 2HE L) HEEZRTMD £9. KRk —7— F5l
B WGEE, 2D (Filiz) FEEEZZTIMD £3,

BERE N LT *expression & W H X DBIN 255513, expression DFHllifERIE 173 T TRIFAIR
DERA. TDATI77NVDERIZ, BMOMEBSIBTH20D L5 Wb ET, £(x1, x2, *y, x3, x4) ¥
WS IS LISBWT, y OFFERSEASS — 7 > 2 yl, ..., yM 7o 78803, - OERH Uik M+4 FofEs|
B a1, 22, yl, ..., yM, 28, 24 TOMCHLERETIZRZD 275,

Z Dt e LTI, *expression XD F —7 — FEIHD 83 TR HDFTH, F—TU—F5l (L1E
B D xxexpression 58 - TZZMW) k0 G WKH2b0 LTUHINET, 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: £() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

F—7— RF5[#r *expression MXZREUMUIH L T—RHIMES 22 kB E D HRVDT, EBFICLED XS R
TRz 2iEHbEHA,

BRI LT **expression MO NZGE. expression DFHiifERIE Yy EVY TRIFIRD &
‘Ao TONEITBMDOF—T— R LTHbNET, F—V—F» (ARNRF—T7—-F5E LT, %
Wit 7 > o8y 7 0Hz) BRICIFIES 556, TypeError FIAAEH XN E T,

xidentifier % #*identifier M & {fio 2{R5I1KIX. MBI AT Y FRF—V—F5|HHICTZ T
XFEHA,

NP ay 3.5 TEHE: BHEITCH LIMTEDORD *+ 728y 28 +x 78y 7 E2ZIFWD, @5 18idA 75
TNT YRy 7 (x) DERAICHET. F—U—F5IIIEFEFE7 Vv 7 (%) ORAIEITZ X528V E L &
#IC PEP 448 TREShF L7,

63. 731<V 103
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L 21T &, BIS 2R LR WIRD . I 520 EZKEL $9, None ZIRSHESHD £3, ROED
DX EHNENLIE. O LATREA 7Y = 7 FDIFREIC X o TR D %7,

HILRE T

IA—-HEREHK: BBOa— 7oy 21258 X pESN FTEhET, a-F7ry 7id $3R51EE
FoIEUCHEE (bind) LET; ZOEEICOVWTIE BHESR Tl L TWES, a—F 78y 7T return
NHFETEN BB, BB LDOR D E (return value) 2RE SN E T,

$HAAHBIRETIIAV YR BREIA VXA TV RICKFLET;, HARAABEBSL XY v FNOFEMIIZ
built-in-funcs 2SR L TL X W,

DSRAATSTO, ZOZ5ZADHLWA VAR AIPRINET,

DSAAVARAYVARXY R WET 21—V EBEOBEBPINOIHINE T, 2O X, FFUHLKEDFEY =
FED—D2RWEIEY X FTRECHEINET: 4/ VAKXV ZAHE Y R bOJeHIENENE T,

DSRAVRARAVRA: VAT __call__() XYy FREREEINTORITINUILED ERA; _ _call__ () XYy
FOEOCHINZLEEERUMEREZ D5 L ET,

6.4 Await I{

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 ¥ X D MOESEEIRM E 2D 29, —75, AHICH 2 BIRERE 7 X D 1395
WIS BB > TV E T, XU T X512 D £

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

o T, NERHEAEF L HIHEE 12 5 72 2 HESAAFENCTHLM TWRWEE, HEFIXGD S i L FH &
NET (ZOLERHETOFMEIETZREI L A, DED -14+2 13 -1 12D FTF),

NERFERFOEIKIL. 25 THFOH EN 2 HAAABK pow() EFUT, ElEE5 BRI TEAF
T, BUES I @RI A S A, HRIZZORTT,

104 %8 6 & 1 (expression)
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BROBHEET T, BB ETRWED, BREWEE TR AR D £3; F5I8PE05HE, & T
DB FOTIFE NS ENC A X N, FEVNUERIMR I N E T, FIZIE 10%xx2 1% 100 ZIR L 23, 10%%-2 |
0.01 ZIRL ¥ 7,

0.0 ZADIHTNERT %L ZeroDivisionError Z XA L 9, BOKEZ /NI TRNER L LMRIIERK
(complex number) 272D %3, (MATD N— 3 Tl ValueError ZEH L TWE L)

6.6 HIERAEELE v FEARE (unary arithmetic and bitwise opera-

tion)

ETOHEAMEE 'y MERAEEE, FCELRMLZRE > ThES:

u_expr == power | "-" u_expr | "+" u_ezpr | "~" u_expr

HIHHE T - (v A4 FR) &, 518 R 2 RUEDTFS % K5 (negation) LEJo
HIHEET + (7 R) &, BUEIBEEEL $EA,

HIEHEA T ~ (Ki5) &, BEEIE Ly PHAKER (bitwise invert) L7zd D% 52 FF, x OV v b KR
F -(x+1) L LTERSATOVERT, JOHEETFRBERCOABEN ST,

EiEo=2w3ind. 5P ELVETRWEEIZIX TypeError fIStPEH T E T,

6.7 ZIEHfTEHE (binary arithmetic operation)

TIRRANESE, EEWREREM 2R L ThE T, HETOWTANIE REQIERICHEH SN LD T
FEL TSV, REFE (power) HATFZRE, HAETFIIEI =201 ~Nb, $ROBREAN (multiplicatie)
BT L NER (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) HE T, SIBEALOEES 2 3, 518X, MAL dEBMETH 20, FAPER M
TR =7 Y APDEE LN TRIFIUIR D TR A, FIEDEE. BIETHEORICERIN-BEEINE T,
BEDGZE., =T Y ADEDIBRUBEMTONE T, OB LEETAKCT ., BOY—F A% 52X %7,

@ (at) HETFIHATHIOREEICH LA X ALEF, Python OMAAREIE Z DHMETEFEL TWEE A,

6.7. ZIEHEHE (binary arithmetic operation) 105
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N—a v 3.5 Tl

/ (BRE: division) B& L // (WD #ETERE: floor division) &, 5IBELOBEE 5 2 5, $HE5 18T ETHED
BN E N T §, B OBRERIRIIZE/ MR D $ 3205 BRI D B CREMREIERICRD £, 205
A FERIFBEEN 2 BRENC oo B 2 L2 d DIk b £9, ¥t X 3RE %175 & ZeroDivisionError
B2 EH L £9,

% (FlR: modulo) JHE X, éléﬁz%: THIBTRAE L Z0RRICRD £F, BET BT THEBEORNICE
Tﬁ‘éhi KRS E?I?ﬂﬁ?ﬁl’t’ 2 DGEIZIE ZeroDivisionError HIADBEH X E T, 5IBMEIXFH/NESTD X

o BlZIF 3.14%0.7 1% 0.34 17 D F9 (3.14 1% 4%0.7 + 0.34 ZH» B TT), FREEFIIHIHE _518L
Iﬁbﬁ% ((723tn) ORI D 7, BREEOMBOMAMEIL, FIZE S BOMEMEL D /XD
9, !

G105 CRREHE L BREER, HEL: x == x//y)*y + Khy) OBRICH D £5, UIDIETHRESEHRIT X
Fou HAAIABBIE divmod (): divmod(x, y) == (x//y, x%y) & HEHRLTVEF, *

% B BUECHT 2RRER 21T 5 OMA T, XF (string) A7 =2 MiZtA—n"—m—Fh, [H
ROXFHDOERL (VbW B HH) Z1TVET, XFIOHFRMLOMIE Python 2475V 7 7L 02X
old-string-formatting fizZMR L TLZE W,

IO B CHREEHE T, FIREET. BXU divmod() BIBUE., HEBIIH L TEXERINLTWERA, BIIZE
57513, b DT abs() 2o TEEVNIGRICEI L T E W,

+ (&) EENE, 5IBFELOME 52 3, 5180 & EMER 2, WL RO —r ¥ ATRIFIUIR
DEH A HIEDOHE, BiEZHEORIZEH I, IMHEINE T, BREDEHE. > — 7 Y RIFHEE (concatenate)
EhEd,

- (&) AL, S THREZITo 2 EZEL £, BES B3 FH@EoRIicE I £ T,

6.8 > 7 LEE (shifting operation)

O7 MERR, BEMTEE XD EWELIEM 2R o TV kT

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

INBI3EKesIBuc e ) 9, sl icEIh S, o7 MERRE-SIE. Bo5TEZ 50

*1 abs(x%y) < abs(y) IFHCEICIZE L 2 D F32, FEVNEGICH T 2 EHE OBHEICIE. LD (roundoff) 7z IEEFIHEINI
BIZRLRWGEEDHD 5, HlX1E. Python OFE/NIGEAID IEEETH4 SHEBEICR > TWE Ty M7+ — 22 ET S L,
-1e-100 % 1e100 i 1e100 L [FAULFFBICR 21T TR DI, FHEMEIZ -1e-100 + 1100 & & D ¥ 3, ZAUIKIEEBEINIIEE
12 1e100 L HHTF, B math.fmod ) ¥, BADFIBEFEL—BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EBE507 7u—FAEYIPE, 7V r—>a VIKIFLET,

*2 x 7}) y DIEfER k%&%&:#ﬁ?k W, }(Lbbo)tbbk x//y s (x -xhy)//y & D % 1 tﬁjt% f;ZvT Iﬁ?ﬁ%bi?‘ FDEO%

s

106 F6E X (expressnon)
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28y V. EEREFAECEY R FLET,

n By FOHT 7 ME pow(2,n) WCXBMEL LTERINET, n By FOLET 7 M pow(2,n) 1T X 2R
L LTERSINET,

6.9 Ev FEAEEOZIEEE (binary bitwise operation)

PTo=20t v MEMEEICIX,. ThZNBRZ2ELIEMNL NLEHD T3

and_expr = shift_exzpr | and_exzpr "&" shift_ezpr
X0r_expr = and_expr | zor_expr "~" and_expr
or_expr = zor_expr | or_expr "|" zor_ezpr

& HETR, SI8FELory VRO AND 252 %9, 5B TRIERD $8A,.
S HEETR SIEE Loy FHEAIO XOR (HHERY OR) 252 53, SIEIIEBETRINILD $EA,

| A, sIBFELovry MHMO (BE1) OR 252 %3, 5B TRIEIRD $8A,

6.10 LEE

C B Lo T, Python 12319 5 LB T13A U EZEIRGR & > TH D, 2TOMMEIT. 7 LT,
By FEAEET D BE RoTVET, $72a < b < ¢ SECETERINCHAVSRTNS O ¥ [ U B
BAb C SHLBVET

comparison n= or_exzpr (comp_operator or_expr)*
comp operator = ngn I nsn | [[p—] | ny=n | ng="n | np=n
| llisll [Ilnot"] | [Ilnotll] llinll

HEEHBE DFERIZ 7 —UE: True £721% False 22D £3,

HEIIWS S THEETEIZINTEET, flRIdx <y <=zldx<yand y <= z EFEMTHRDET, &
ELZOHA, BiETE y BRE—ERIFHMMI N2 ABERDET (EE6D5ETH, x < y BMAIIRI L 2
DIEEF o 72K FHEZS N FEEA )

BRIIZIE, a, b, ¢, ..., y, 2 T opl, op2, ..., opN DLEHEEFTHE5E. a opl b op2 ¢ ... y opN z
!¥a opl b and b op2 c and ... y opN z E¥ffiicizh 3, 72720, FMEFTIEHERIZLTH—E L2
X EEA,

a opl b op2 ¢ EEVLLA, a hb ¢ FTOHPAICHZ20E 50D T A 2T OTIERNI EIFERLTK
6.10. L& 107
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EEv, flRiEx <y >z (FRVEEEHTEH D FTHAN) ERICIELVTETT,

6.10.1 fEDLER

HET <, > ==>=<= BIP 1=32200F 727 ' OEEHELET, A7V 27 MR LA ZFOLE
13 FEEA,

FTxU b, B, BLUVE 0BT, A7V=27 ME (B id WMAT) x>l 2R TVET, 47
Y =7 Offild Python TIERLRPMRNABEETT: HlIE 72227 POMEICT 72 RT3 IEMARAEED D
FHA, T TORTOT—RBEUI LRI NE R EDREDHTIET, £ 7V 27 FOEEHEET 2 LEHD
HHFEHA, HBHETIZ. 79227 FPOEEIIAPICOVTOREDHEEEFE L TVWET, ZoipIEE
WWEkoT, MEENCA 7Y 27 FPOEEZERL TVWEEZXLILDHTEET,

ETORZ (BEH#ND 5 WIERHHENIZ) object DY T 7 T AR o>TWEDT, 7 7 4L b DHIEEDIR 2 FEw
% object MHMKLTWVWET, BEAMNAHDREZIA X THEHINTVWE X512, 8% T rich comparison
methods TH23 __1t__ () REYDXY v REFEETZ T, HROBEBENEIRZ A XTEET,

B (== BX 1=) DF 74V FORBZBEVE, A7V 27 bOR—MHIZHEISVTVWET, E-T, A—D
4 VAR ZADEMEEDFERIIFLVERD, A—THRVA Y RAX Y ZOEMEDOERIIFL LRV
¥9, 774NV PORBFVEZDESICLEDIE, £RTOA T =27 bR (reflexive DFE D x is y 7%
Bix == y) BHBDWZ Lo 5T,

77 4V b DOIEFHES (<, >, <=, >=) IR IhERA; L LS 2§ 5L TypeError 5EHINE T, ZD
RBENET 7 4L OIRZDFENC L FHKIZ, FMPELRC XS BAEEIRITIT0EH 5T,

Fl—ThRW\WA Y AR Y ZIEIZEMTRVWE T 2EMLEDT 7 3L FOIRZ N, BBAREL T34 7P
7 b DMERAEICE D W FMIEOEANZER E IEMNBINCEZ2TL x5, 2D X5 RETIEHEOIR S HE N
BHARTA X THREPRHTET, ERIT/L EADHAAATITZENAITTORTWE T,

RDY R FTIE, EEDMAAAHD B DOIRSFENEZHH L TVET,

e W DODDHARABLDBER (typesnumeric) L EAEZ 4 75 Y DAY fractions.Fraction B X U
decimal.Decimal &, TN HOROHPITRZ S L & I T & T35, HEHTIRIEFLLED Y
A= FSNTVRVEWVWSHIRYHD 3, BbZHUORROHFHANTIE, FEED o REUICEFENIC (7
A3V XARNT) IE LW ThIE T,

JIEBIETH % float('NaN') ¥ decimal.Decimal('NaN') IFEAITT, B IEHHE L DILEDIEFLL
BIIMBTY, EBICKT 2L LT, IFEIZBETES EHEMTIE RV 2IIRDET, flRE x =
float('NaN') 251X, 3 < x,x < 3,x == x I THT. x '= x XETT, ZORZEWI IEEE 754
WZiEo72bDTT,

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 %8 6 & 1 (expression)
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o NAFVUT—4r YR (bytes ¥7213 bytearray D4 Y XXV R) &, IOHDOBOHEFTRER 2T L
BTEEd, HERIZERZOBE LToEZ - 5 ENHF TITbi x5,

. XFH| (str DA ¥RV R) OHBNE. LFO Unicode DI — FEAL > b O LTOME (A s
ord() DR D) %Mo 7 HERIEFCHbLET,

XEFN AL F VO —F v RAFERIIILRTE 8 A

o ¥—/ VA (tuple, list, or range DA Y AKXV R) OERIE, FLRE S LTLH2TA T, range 1ZE
FPHEZIR—FLTVWELTA, BRZME S LOFMLBOMRIZEFEM TRV 2D, BAE2HES5 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.
HARAD AL 72 a5 LOFER-EBIZRD L5 C#fEL 3

— B OMERPEME 725 2 00aL 7y aryid AL FURE, MSTEELE S LOHEOKR
DM CTRITAITRD A (BRI, [1,2] == (1,2) B3HAFLC TR THTY),

— BEFEEYR—-—bLTWEaL 7Y arDlEFIX. RYDOEMTRVWEZDIEFLFCIZRD T
BIZIE, [1,2,5] <= [1,2,y] & x <= y LA UHEICE D 25, FST 2 EEHSEELEVEA,
FWHOAL Y 2 Y OBAEOMEFE D 7 (Flz1E [1,2] < [1,2,3] ZETT),

e XY BV (dict DA YRRV R) DHEOFERNEME 722D, FU (key, value) ZFRioTnd & &
MHOZDOL ZICRWD 9, F— LHOFMLLE CIE R EH S %5,

IEFFELEL (<, >, <=, >=) & TypeError %#EH L %3,
o 5 (set £7213 frozenset DA YA XV R) OLHBIE. TS DMOHFHTRL ML BITRF T,

FZE, MAEED L VIE ENEAI»E I R HEEY TAEFLIEIERINATVE T, ZOMRIZ2IE
FEERLIEA BIZIE {1,2} & {2,3} W0 200EGEAADD 5 —HOHEDEETH 2L LN
EETHLDHDEHEA), WHoT. EARRIEFHIKIET 2BBO5 8L LTHEYITIED h 2 A (HIZIZ,
nmin(), max(), sorted() IFEAFDV R M2 AL LTER 2 REBLHMRE LD ET),

BOHETE, ZoERORHMEPEHI ST T,

*3 Unicode ##TX, A—RARA >V b+ (code point) (fl 21X U+0041) & HRXF (abstract character) (il 213, "LATIN
CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMREXFIE 1 2D a— FRA ¥ M ETEM> TREINETH, E
BOa—FRAL VrOFEHoTHRATEIMBRLFDLLEADD 3, HlZX, 5 F "LATIN CAPITAL LETTER C
WITH CEDILLA” (&2 — P U+00C7 2 % BEAXF (precomposed character) 1 DRRFTHRBTEE T L, a— I
{8 U+0043 (LATIN CAPITAL LETTER C) 1<% 2 BEXZF (base character) D512, 23— Rl U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23t 5l LTHRHTE LT,

XTHN O EBIRIEE Unicode ® 3 — KRS ¥ FOLRAVTITOAET, ZHEIAMICE > TRERHITEZVAS LU EEA, H
ZUEL "\u00C7" == "\u0043\u0327" &, ¥'H 5D F bR UHMFEF "LATIN CAPITAL LETTER C WITH CEDILLA” %
RELTVW2IZb b 56T, ZORMRIL False LD X T,

HMBEXFDOL LT (DFD, AMICY o THENAZGIET) XFH 2 HET %1213 unicodedata.normalize() % ffio T 7
A

6.10. L& 109
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o MDMHAABHDIZE AT Y v FORRESINTELT, 7740 b DHBORS FHNEHHAKL
£9,

HBOR DTN AW AR A A LT 2—YERY 7 RE, AR S RD—BEORANIHE S BB D D %5

o FHHHEIIKPITRIFUIRD FHA, 2D, FA—DA 7Y 27 MIFLLRITIIRD FHA:
xis yRoldx ==y

o HWBUSHHII TR TR D F8A, 2% D, UTORDHRIIF L TRINEXZD ZEA:
Xx==y¥ry=x
xl=ytyl=x
X<ylZy>x
X <=yl&y>x

o BRI TRIFNZRD FHA, DITO (ERETRY) B3 Z OFHTS:
x>yandy > zhE5Ex >z
x<yand y <=z &H¥ x < z

o HEBOMBERBMEOGETRIUILD TEA. 2F D, UTOROFRIIF L THRFNILD FEA:
Xx ==y &not x l=y
x < y ¥ not x >= y (ZIEFDHE)
x >y ¥ not x <= y (2IEFDOHE)

REDO2AREIRIEFIL 7 a VICHTREDET (AR -7 YR TEED I, EER
<~y EUITIEYTIEED $HA), total_ordering() AL —XHZHRML T ZE W,

o hash() OFIRIFFEMMEE —HELTW2RBEND Y 1§, FlinA 7227 b5 LIRFAL Ny & 2 HZH
O Ny YA fBEPHETERVDD L INZLELH D FF,

Python 13 Z o —BERAIZREIL A, FHE, AL Z ORANIEDZWEI 72D %5,

6.10.2 FIEREERE

HETF in BEL not in WFEBEHRZFAXRE S, x in s OFHllilE. = 2% s DBEZETHAUL True &R D, Z5
TRIFHNUL False 2D FEF, x not in s X x in s DHELRLE T, IR TOMAAAADS —7 v A8y
LAMIMAT, HED in 2HENGIoNLF - 2R > TW I 22N EREF L LTHR-FLTWET,
Y2, 7N, BE, BIEES, §E. collections.deque D &k 522y 7 FEICBWT, R x in y X any(x
is e or x == e for e in y) XTI,

110 %8 6 & 1 (expression)
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XEFEHNR N REIBENZOWTIE, x in y i z 2% y OEAXFINTH 2 Z, DOZDE ZIZRD True 127D
3, Z4UF y.find(x) '= -1 LElTT, 2XFHNE, MOEREDFFN DI LFFN e AR EINET, o
T "" in "abc" & True ZiRTZ & ITRD E3,

__contains__ () XV v REFEELZI—VPEHRT 7 AT, y.__contains__(x) DBV EMNE L 2 BHEIC
x in y DR DMEE True ¥ 72D, £ 5 TRWVWEEIE False 72D X7,

__contains__ () ZERLTVWRWVY __iter () BERLTVLLI—FERI FATIE. x in yld x is z
or x == z DAY RDZEI5XDHZMEz 2y NiTb2 RIETERENHE. True 2D ET, L. KIED
I BISEDFEAE UL, in DBISERES B LS ITARZET,

BREIICE, [HROKES 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 I/ X i BEEL. Zh X b/h
S WEE A ‘/7':7X753‘ IndexError ZXH LA WVWE E, OZD L XN ED True 72D £7, (HOMASHD

ittt XN GE FISNE in 2 OREB IO X S1CRD £T).

HET not inld in OEFYEZRKIZL /2L L TERSINTVET,
6.10.3 FE—1%DLEER
HET is BELY is not &, A7V =7 FOR—HIZNT 27 A M 2TVWET: x is y & z & y BRI AT

VPV MEETLE, POZOLERRVEICEDET, A7 27 POFE—MER id) BABE#HE-THEXINE
Fo x is not y & is DEMHERKIEL b DI 3,

6.11 7—JL;&H (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—VEEDa Y TR A e, ApHIE 7 0 -0 X THEDON S ERITIE. ROMEIZHZ LRI ET: False |
None . TRTOANIBIZEMHED 0, ZDOXFH], EDarFF (XFFH, XA, VRN, GF#E, BE ik
BRE)e TNLANOMBEITEZLBREINE T, 2I—VFERBDOA TP 27 MI. __bool__ () XAV Y 25252
LT, BEE ARSI RTEET,

HET not 1. BB TH 258121 True . FNLIN DB EICIE False 12D 3,

N xand yi&, £3 ¢ ZFHEL X9 2 MBS 2 DEZEL ET; ZALANDEGEICE, y OEZEHRL. 2

AR RN=Yar sy ay, ZU=YR M FARZY FROBWRHEDZDIC, 4 YRRV ARAY v RREROHEEITS &5
R F is HEFONMAEF, —AT2 e HERBTRBVIRSBVEZ L[N 2D LOLERA, FMIZZNZRD FFa XY M 2HEEEL
TLEXWN

6.11. 7 —JLJRE (boolean operation) 111
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DFGRZBRL £ T

Axor yid, T2 ZFHMALFET; 2 2VERDS z DEEZRLET; 2N DFE I, y DEEZFHMEGL, 20
FERTIRLET,

KB, and b or b, IRITE%E True % False ICHIRE I, RRICFHEI L Z5802B L £33, Z DEERMER]
LELHHET, BRI s HILFHIT, HXFHNRLT 7 4V bOEICEEZHZ 20 =2, Ks or 'foo' IFH
ATER G ZET, not IBFTHULWEEZIENRT 2DT, 5IBORICEFER 77—V EZRLET (HlZ1E, not
'foo' I& "' TIF7< False D X7F),

6.12 KAR

assignment_expression = [identifier ":="] expression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

N—=a Yy 3.8 TEM: RARICBELTEDFELLIE PEP 572 2B LT FEW,

6.13 %3 (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" ezpression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_ezpr mocond

A (LU ZHEE 7 LN ET) 3R S BEEDEW Python OEETY,

x if C else y EWORIIEBMNCHEN = T3 C ZiHliL £3; C 2% true DHE = FHE S AR S 1
9 2LV DGEICE y MRS AuR I E T,

112 %8 6 & 1 (expression)
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SMHACB L TEDFELIE PEP 308 22 LT ZE W,

6.14 5 L4 (lambda)

"lambda" [parameter_list] ":" expression

lambda_expr

lambda_expr_nocond := "lambda" [parameter_list] ":" expression_nocond

FLEAX (FXEAebPENET) BEAEKEZERT 201w E T, X lambda parameters:
expression FAMA T 27 MIZRDET, ZOMHUAF T 27 PIMITRERSINTVIHEMATY =
7 MARRICEMEL £5

def <lambda>(parameters):

return expression

FIBO—EOR I BHES 22 LT FEV, S8R TEREINERE X7 / F—2ar2E8b Tt
PTERVEICHERLTLEX WY,

6.15 DU X+

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

)2 FFRRREFEERRO IR > TWVWEHDERE, PRI —200h<E2ELRDY A MIXR Tk
DET, FTLOEZEZ, VAMZHZAROBICHE LI DTS, RFELSAANTHIX N T,

TRARVZAZ x 3 ATITINDOTVINYY ZEKRLET, CZOWBEETIZ 41777 TRINERD T8A,
ZDATIINET Uy ZEINTMBTEROY — 7V RIZEFEIN, FiLnwg L, VR, BEICAILUAE
nxd,

N—=Tay 35 TEM: RVRAMTDATIINDT Ry ZI3EIC PEP 448 TIRZEXhE L=,

B—HRDE TN (% BEE (singleton) ) Z1ED 724U, REICH B3R ETT, H—0X7ZF T, KE
WA YREDTRVEEICE, 2T VTRIR ZORDMEIZD £T (ZDOXTIVEED W6, HEBZEDH
HMART: O 2K T, )

6.15. XOUZX 113
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6.16 FF{IER

Python &, XZZEPSHNEICFHEL £, 7272 L. RARXZFHIS 2 & &, A0 & D B IeIZFHil S
nx9,

ORI RITLOBATCOFMINETF X, IRATFOBFIEF LR TITRD £

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

6.17 EEFDRITIENL

LIF D& Python 2B 2 HE T OELIEN ZEH L2 DTT, BRIEMORDEY (FErRbIH) D
PoRbEV (BEPRDED) DOWRIARTHD T, ALKy 7 ANOHEEFOBLIENIZFE U TT, HxXh
BRI RENTOWARWS DIFZIHEE 7 TI, AULRy 7 ANOHETIZ, Erbfhne /-7 ba3ngd
(BlFte LT, REFZE,LLEINV—ALINET),

g gt Tws k52, i fiE. F—Ho 72 e TR UBRIEMN Z2Hi > TWT, EroHIC
HIHT AL WO ORMER o TVWAB Z B ICERE LTI,

114 %8 6 & 1 (expression)




The Python Language Reference, 'J!)—2X 3.8.19

BT SHER
= KA
lambda AN &=
1f - else ES AT
or 7 —iEE OR
and 7 —ViEHE AND
not x 7 — VA NOT
in, not inm, is, is not, <, <=, >, >=, 1= == FiEeE—HD 7 A » 2 &b
vy MHZ OR
- vy FH{Z XOR
& t'y MEAL AND
<<, >> > 7 MEE
+, - A S X E
*x,.Q,/,//, % FHEATHIRE, BRE. U] #&TERE, RlR"
+X, -X, ~X E#L A% vy FEAL NOT
*k -3
await x Await X
x[index], x[index:index], x(arguments...), x. | IKFHEE. XA 74 RgE FUOHL, BEE
attribute Z
(expressions...), AR F 23N VR MR, BEER
[expressions...], {key: value...}, {expressions...} T BAFR
i:1pE 3

5 HETFIECTH 7 4 —~ v Micbfibh, FUBRIENA S TEED $5,
¥ NEFHEHET o+ 13, HNICH 3 BIERMEETH 2 WEHIEL v MERT XD PFOBEELIEME 2D $F, DFED 2%%-1 1% 0.5
WKk hEF

6.17. EEFOEEIRML 115







SEVEN

B#iZ (SIMPLE STATEMENT)

BRI e E, B omMEITRICIN® 55X TT, BH—DfTHIZiE, BROHEMXZtIany TRYI>TANS
TEMNTEFT, HMXOMIILTO®ED TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FITHEERREWATR) HZFTR L THENT201flioz b, (@HIE) oYy (procedure: H

BRERZIRZ2VEO Z 2 TF; Python TlE, 7B v Il None ZiIRL £F) RO T2
T, ZOMDFENVHTHIALEMS N TEEITL, BARZIZ DD FT, AXOWUILLTO@ED TS

117
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expression_stmt = starred_expression

AXBEHDV A (H—oAXDZeddHbh £7) Z{HHEL £7,

MEEE— F Tl fH None TRIFAUR. (EZHAALBEE repr ) TFHNIEHL T, Z DIERO T 2R
BT TEHEZH LT, (None I3 XN DEIFFZHINRWDOT, FuYyOUHLZIT->T
HHNIEFEOLNEEA, )

7.2 {AX (assighment statement)

RASE, BETZEIC () JELaD, BEARERA 7Y 27 POBUHSCEREZETE LD T 570Icfibh
79

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DFEXIZDOWTIX 754 HiESELTLEIW, )

RASZERD Y 2 b (ZHRE—ORTH, H VI TRUSNZRY A PTH EL, REERXINMCAL L ERE
WHILTL2EW) 27 L, BoN7H—0/EF 7Yz 2 b2 &—4 v b (target) DU X MIH L TAED S
HAALRALTOE £,

RABZBE =7y + (VA L) ORI > THRINICITDIWE T, 2=y NBEEA[RERA 7V =7 + (BHES
M, RERIL. FRERATAR) O—HTH 256, ZOLHEARERA 7Y =7 MIEEIMTRAZFEITLT, £
DRADENZBIETDH 2 0HMT L2 D 8 A, RADRARELRIGSICEBINEFHITTE 2 dTEE
T, M ricasn AR, EHE MM, Z0oAT7Y 27 MIERTEZ ATV T (IZEEDMEE &
EBRLTLEEW).

Z—%"w FY R NI, AFEMRAFFENTHEN TV T XL, ZRUHT 23479227 FORAR. UTo k51
HiFMIERINLTVE T,

¢« X—F 9 MJRIDER—F v FPB1DOFBFTar=HEVTELT. [EEICHEINTHDONTWARES, *
T2 MEIZFDE—Ty MIfRAENE T,

118 % 7 E Bl (simple statement)
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o ZEOTRVEE: A7 =27 M3, 2=y PVRAMDXR—=7y P ERICBOEREROA 77 7 VTR
N353, ERILEL AT 2 X -7y MAAIRET,

-7 ENEOX—=Fy beENRS, BHIZT ARV R B—Df WX —Fry b3Z =5y PR M
—ORITEENTVEEE: 7027 MEIATIINAVT, Pl edbX—F vy PR MDX—=F v b
DEED =DV RVERERLZIFNUIEIRD ERA, BNEOX—F vy PXDFETIOX—7 v MC,
AT TNVDEHOERD P SENMAETNE T, BNEZDX—Fy P EDBADE—F Y MT. 4
T INVORBOERPRAINE T, BNEZDX =7y NI, A T 7 T7NVDRES7ERZDO ) X+ R
AENET (VA PMETHIDPEVEEA)

— ZI3TRWEE: A7V ME, =7y PURMNDX—=F v P eRILBOEREEZRDA 77 71T
BN SF, BRIELSEAMNIGT 52X —7 vy MIRAZRET,

B—DR—7 v bADE—DF T 27 FORAEZ. UTOXIS XL THRBHNICERINTVWE T,
o X—7y FAIT (%R OBE:

— ZEIPBEDI—F 7y JHAD global X nonlocal XIZHEPNTWARWITIUL: HETIHED
2 —HVGRIERANOF 7Y 27 PRI E T,

— Z5 TR ARk eh e a— N VGETZERIND, nonlocal THR®D &N 7=4MllD % ETZZRIA
DI Tz MCHBENE T,

BRI T TIHEEADOLE. FHM (rebind) BB ZhbE T, HHREICK > T, MATZ DAFNTH
HMEXNTWATI 27 bOBRBAT Vb (reference count) BE BRI - G HE. 7Y = 7 NI
(deallocate) &4, 7R+ 727 & (destructor) »% (FFETHUL) MUHEHE T,

o« X—7y FEMZROEE: ZREIN TV —KEOXMEFH S N E T, EIXRARTRERBEIEZ M5 A
TV FTRIFNUIRD T8 A; £ TRIFNI, TypeError 2V ENE T, K2, ZDF TV =2
MZRL T, A 7Y =7 P RIEE LZBEBHEICRAL TEIV2EWEDEE T, RKAZFITTERVS
&, Bt GEHFIE AttributeError T2, ARTED D FHA) ZEHLE T,

HE: A7V 030724 22 2T, RAHEETOWAENRZREH 2 ¢ &, HUXD a.x &
A VARV ADERE (4 Y RARX Y ADBUESFELRINR) 77 ABHEOE S HICH 7 7R T 5 AHE
WD YET, ELDR—7 v b a.x FHIA Y RAZ Y ZDENEE LTEID Y Toh, BERSIFERX
NEd, ZoeBH, B2 -OD a.x BFALCEEZZHT 2 IERD LA GURE7 7 XEEEZSHR
L. B3 LA Y ARV ABEERADEZ =7y P LTERT 2 X577 L &:

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ e, property() TERS N0 AT 4 DX SRBRTAZV FRERIIHLTIE. 3T LB HTIE
F5EBRD 8 AL

7.2. fKXAX (assignment statement) 119
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o X—U vy MDRTEALAES: ZREIN TV —KEXDPFHIENE T, B2 (VATIDES5%) Ia—

RINBY =T YARXTI 27 b, (HEDXIR) vv By 747y =7 PAELARTIIRD 38
Ao RIT, INFRILDER TR FHI SN E T,

—KFED (VAPDEIR) I 2a—XTNRS—r Y AF TV 27 b THNR, BRFERLIIER 5 2R
R FEA, BEDELRS, =7 Y ADREIPMEINE T, BHIIHEKINIZ, >—Fr Y A0k X
DY/PNIRIFAEDEBTHRTERLT. =7 Y RE 204 V77 ARHFDERITHNRAA 7S =2 b
ZRALTIOpBOWEDEONE T, 4 V7 7 AHHFI L 6. IndexError M I NF T (FHE
ENTey =7 YRR AZIToTH, VA MNEROHLIBINITEEEA),

—XGED (HBFDOEOIR) vy IATI 27 FOBE. ETHRTFIE~y TOF M B0 H 28 TR
STIFARY FH A, KT, BFEEHERALA 7 27 MCEEMNIT 2 L5 F—/F— RO EERT 2 &S
v TF T2 PZEWEDEE T, ZOBRETIE, BFEOX—/fHONMEF U F— L BIOMTE S
ThH XL, (ACEZREOF—DFEELRWVES) Hilhd—/EONEHAL T2 EVEE A,

I—YERDA T =7 MZid, BYIRSIET __setitem () XYV v RBPFEFHINE T,

R—=07w FBRATA RSB ZIREIATVL—RKEAFTHEN T, —XKERXE (VA MD LI %)
22— RINBY =T YRXTI 27 v EEZRINERED FRA FRAA 7Y =7 MEECE DY —4
VAKX TY 27 bTRITERD A, KT, A7A4ADTRE LRERT A BV SN E T 7
7 AV MEZZENRZEN 0 Y= Y ADREITY, LR TROFHIIBEE TRITINUIRD FEA, VT
NPOERBPEARL S, = Y ADORIVMEINE T, BRI, ERIZ 026 —F Y ADRXE
TIRINEZ ESICMD ZENFE T, RIZIC, A9 RABWRAA TV 227 P TEEBITIVRY—F7 VR
F7V 27 MCHWEDLEET, X—F v b —F Y RATHINTWVWBRD, 254 ROEXIIHRAS —
TYVADRILBRE-TVWTEL, ZOHBARER—F Yy b= Y AORINEEINE T,

CPython implementation detail: JTEDEIETIZ, X—5 v PO IIXOM L EFRIUTH S £ AREINT

BD.

RS 3a— FAER T = —XFCFHIR T 7 — X v b=V Ho THEEINE T,

RADERIC LUE, FHEHLADF —N=F v 7Z [l (simultaneous)’ T3 (flxiX a, b = b, ald=>D
DEBE ANEZET) 2, RANRERZERF ES5L OF—N=F v TRE,LSHEARI D, REDTTT,
Bz, UTo7arZ a8 [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 DI5EREHE,

120
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7.2.1 2B AX (augmented assignment statement)

RKERAE, ZHER RAXZHAGDET—2DXII LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e M| Mest | M=t | nEsN | /=N | N//=0 | MYt | st
I I I B N BRI

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BERALIE, X—F v b (BEORALLE-T, 78y 2B D EHA) LR X FEFMHL, 25—
SOWHETFHTHEORERARO “THEERITV. BREDLOX—Fy MIRALET, X—7 v M3
LRl X A Ao

x += 1 DX REBERERANIZ, x = x + 1 DL XEEMATUIIFERROEMEICTE 325, B ICFMiITI
RO FEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1T L—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y MITRAT 20T
3724, DHioA 7Y =7 PONBEEZEET 805 2L TT,

HEORA IZEN, BRERASEEE 2 M S 2 5N A2 i L $ 3, 728 2, alil += £(x) 3 %3
ali]l ZF#NR. £(x) ZFHE L TMEZITV, RRICHRZ ali]l KEHDHTHT,

RKERAXTITON 2 RAZ. ZTAANDRAR, — XD X =7y b BFET 2562k E, @HORA
ERIT &S b g g, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WMTbh s
ZrzRRE @EEO IHEREFELTY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRBRICOWVWTOEE LEMICEEORAEH XL
9,

7.2.2 FR(FEKAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERRENED T ) T—ar et 7 a v ORAXEHAEDLERHDTT:

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_ezpression | yield_ezpression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

RAGEE LTHHZZMES ., 75 22a—TFHLABREY 2— L 2a—7DBEE, FRIGFHMEXHA, 252 L
IFEY 2 —VOFRKEY __annotations__ I/MIENE T, ZOREMEE. BBH (774 R—= MEROEEIE

7.2. fKXAX (assignment statement) 121
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<7y ENTARD B HRHIEDERANOMIS T 2 FHOoMETY ., ZOREIIEZAALIETHD, TR
DEHHNAFEL TV AR HE, 772D LAIEEY 2 = LVOREKDFETOIETHEMN/ER I N E T,

AL LTREHES 2, 79223 —=F3 LTS 2 — VA2 —7FOEE, BRI E T, B h
EH A,

B A 2 — S THENTERPF O T WG EIR. ZORFNEZ OB a—Tte -1 kdoickh 5, FR
FHe R X T, BB a— FI2BBMHINERT A

G B 2%E. ERRAE7 77— a >y (BMIthiR) ZiHE3 280, EBRIKRAZITVWE T, MRk
ZRDOEEADBENIGEZ. £ V2T RIIRED  setitem () R __setattr () MERHLUANDOHEDOR
PEHMEHL E3,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y AR YV AZEBEEAT) ZROBEIRZMT 5.
aX Y PTRBT 2O TRV IEDBIRE,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY — % IDE THZ 287 ) 77— a v OFFHE
W70k RIS 2 1R

N—Y a ¥ 3.8 TZHE: Now annotated assignments allow same expressions in the right hand side as the
regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a syntax

€error.

7.3 assert X

assert &, 07T LAPNICT Ny FH 7 ¥ — a >~ (debugging assertion) % {:HhT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression I

if __debug__:

if not expression: raise AssertionError

LEMTT, HERIE assert expressionl, expression2 l&. ZhEFHfiTF

if __debug__:

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIEX. __debug__ & AssertionError 23, [FHADMHAAAZEZSR L TS 2 W HITED _LITHK
D> TVWET, FIEDRETIX, HAAAZI __debug__ XEH DR TIX True TH D, B ER XN

122 % 7 E Bl (simple statement)
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725E (axY FI4 47> ay -0) & False T3, BURD a— FAERSII., 2V A VRRTRGBE LA EER X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDY —2a—FELS5—X vt —IHITA
NZMEID D FRA; a—FIZRRY 7 FL—ANTERENET,

__debug__ NORARIANERPETT, HAAAZRKDMEIZ, 4 2TV XDHIBT 5L ZWCRESNLET,

7.4 pass X

pass_stmt = "pass"

pass [ XVIRIE (null operation) T3 - pass BETEINTH., MDEZFHA, pass 1F. HIENITIE D
WEEH, a—FELTRMABETLELRVWHED T L - KL X e LTHEHTTY, filz2id:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

A7 227 FOHIBR (deletion) (&, RADER L IEF I TETHRNCERI L TVWET, I TRESR
FEHNIEEARE T, W 2D Y FEBRRBICE YD ET,

X—7"y FYRMINT BHIBRIZ, FLDX—5y FREPSENENACHIRINCHIFRL £ 3,

HZHEIDHIBRIE. B —A N E 72037 m — VAFTZER D S ZOHATOREEZR D RE 3, 5 5 OHARITZER I,
HEIDFICI—F 70y Z7AD global XTHEENTWVWEREIPIZEDET, AHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFERL. BLUER T A ZOHIBRRIEIRX, NREZ L —KEA TS =27 PZESNET; X574 Z0OH|
FRIE—RANIZEY R DZED R T 4 A2RAT 2D EEMTT (2. ZOMMKBERDBRIA RSN AT 2
FTHEINTVET),

N—=ar 32 TEHE: DENE. H24HHBAA N LicT7ny Z70HHERE LTENLEGEE. 0 — b ILAREIT%E
25 Z DHHTZHIFRS % 2 LI ERLBT L 7,

7.5. del X 123
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7.6 return X

return_stmt = "return" [ezpression_list]

return &, BABUERN THSOEMNICA R P LTHNE T, 2 A M L7227 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOEZNET, ZAUNDEEL None TEZHZ ONET,
return ZfE5 . RV R+ (%713 None) ZEDfEHE LT, BHEDBEIFOH L2 ST L £3,

return IZX o TC, finally Hiz e bR try XOIMWED G| ZJE X N3 &, EFRICBEED 5T 21112
finally HiDSEITINE T,

VAL —RBEBTIE return XEY =1L —X DD D Z/RL. Stoplteration FIAZAHTIEF T, KX
N7={EZ (HAUI). StopIteration ZMM T 558D, StopIteration.value B D £,

R 22 L — BT SIMELD return XWRIERPS = 2L —Z2DKDD 2R L,
StopAsyncIteration ZEH XV E T, 5D H D return &, IR = 2L —XEKTIEEL T —
T3

7.7 yield X

yield_stmt = yield_expression

yield SUIERINC yield expression EF U T, yield XEZHWS ¥ yield XX THELRITIMEZEMET 528
PHEKFE T, HlZE, yield X

yield <expr>

yield from <expr>

ELLT D yield 3 & FHliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZT, ZOERITEE OB TR Y =3 L —XBBITHZD 3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,

124 % 7 E Bl (simple statement)
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7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

ReEbRITIE. raise ZRED R T — P THEEMICENCHE > TV AEINEEXEB LEST, 20D &5 st
DEIED R I —FTT7 75 4 7 THRWVWIES. RuntimeError FIADEHINT, 2B TZS—THBILZRL
EC I

ZITRINUE, raise WRHIORZ, FIANA 727 e LTFHMEIL £F, Z4UX. BaseException ¥ 7~
TRAFEREA VARV RATRIFNERD A, 7T ARS, fINA VAR ARDER Y & 75 25T
A vRZ AT Bz e TRLNETD,

FIAD B ZFIHA S RBEAD T 5 AT ME FA VAR RAFEDDHDTT,

FL—2ZNy 24 7Y 227 MEIBHE., HIAPEHEINZRICHETESN. ZOHAMICEZAAAHED
__traceback__ B L THE X F 3, with_traceback() Ak XY v F (FL =2y 7 %251 BICHE
Lz UCHIANEZRLET) 20, I EEo THED ML —ANy JRRETI20E2—HICHKET, 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 EE finally EOHRTHAEH INZRED, AU X5 REENIBERCBHxET, 20 =, &
WCEZ > 20D, T LWHIALD  context BN EXNE 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 2§E T % Z & T, IS 0E#EEF/RIVICIER RICTE F 5

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BIAMCBE S 2B IS B b x93, £, HIAMLENCEE S 2 EHRIE try S EHICHD F5,
N—Y gy 3.3 TEHE: None 7 raise X from YD Y L LT 2 k51D F LT,

N—Yar 3.3 TEBN: __suppress_context__ BEHDORET. HlADa >y 7% b XEEIMNICIERRICRD
9,

7.9 break X

break_stmt = "break"

break X1, XX LT for —7 while L—7ONHITOAHET 2 2B TEZITH, L—THADH
BERL I 7 AERONMNITHHTE FH A,

break Xk, XEFESHEOAMDONL—TRET I, L—FIZF T 3D else Hinh 2T FNE R F v
FLET,

for W—""% break IZLoTHRT T2, V—THlHlX—2y MNIZDOROEZREEL 73,
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break B finally HizfES try XOIMINTUIRZETERIIE, L— T ZEBRHKIT 2F1ICZ D finally Hidd
FITEhET,

7.10 continue X

continue_stmt = "continue"

continue XIE for —7% while L—THNDIX A N THGENICOABTNE T2, L—THNOBEEERSL Y o
ZEFEDOHIIBNT A, continue UF, X2 S &S WD — 7 DR EFNILIE 2Rk L %5,

continue A finally AlZFiolz try XahkiI 2 & E. Z0 finally AISRON— T A 7 V24D DHNITHE
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 HiM W) FAD import & 2 DDA T v S THEITSNET:
1. BV 2—A2RMFH L, BETHIEE— FLIIALT 3
2. import XHBRNZ A A—T D0 — NV AFIZEHTHETIZERT %,

XS (B = TR BEBOHiZEATVWS L 2iX, B x5 ZOHMMERD import XIZHEIXhizD
k3512, 20DATy IHET L IEINCETENRE T,

EVa2-AERMI. B=FF2 1 D2HORT v FOFMICOVTIE, AV R—F2 AT L OFICEDFFLHE
PRTVET, ZITEH A VR= b RTLDENEE W AZXTA XTEDIMEZZ2E2TD T v 7 DILAAAZT T
B, BARBEEDA VR—FTEIRy F =YL EI 2 —LIZOVWTHRRENTVWET, TDRT v IR
T2V LIE, BELLEY 2—ADRAMA»ERVD, HBIWE TV 2 —LiZhHba— FOEFTEED, £
P a—LOPEMLOBHFTIZ I —DEEX20DEELPHRETNS Z LIERL T XV,
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FERLUZEY 2a— LPEEFICEETERGE. XD 3 2D55D 1 DOFETO—INVARIEBTHELZ 2 X512
hE3:

o BV a—LHDRIT as DBHNTWEEZ, as DEADHAFTEERE. 4 VR—FENZEY 2 —2KE
MLE 9,

o MOKEIPIEEEINTELT, f VR—FENTVWEBEI 2 —LDPREENDED 2a—NL7Eo 55, ZOFE
FVa—ERBA VR— P EINEZEY 2 —AADBEY LT, n— AL LRIEHETHREINE T

e AVE—PFINTVREI 2 —APHREFVDET 22— THEWEES., T2 —12E80E Dy 7 —
TEDB, EDRy T —=IA\DOBRE LT, a - VAFIERTREEINE T, A VK- FXNLET 22—
11, EFETRRLAELBHMEEFH Ty 72 LRTUERD THA

From R TIE D 54 UM FIRL A % 5
1. from BiITHESINEY 2 — A2 RMNFH L. BETHIUI— F LIIIHET 5;
2. import HiTHRE SNz 2N Z DA 10 LA T O 21T 5
1. 4 Y R=FSNEY 2 —ADBZ DM FHOBEEZR > TV 202 HEET 5

2. ZDMAFHDRENEEF o TV o 7813 ZOMAFHTY 7ET 2 —1DA K- T Zild,
A VR=PENTED 2NV ZDEEND 2 0 HIEMHEES 3

3. BV RMD 5 0WIEEIX. ImportError XS %,

4. BENRMA P 25E813. as HiD 22 6ZF D40 2O THRVWALBUSAZH-T. ZOMEAD
Siah 0 — VAT E SR D

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

WAlFOV R IR (') ICBEEEDo TV AHEEF, Y 2L TERIN TV SR I N2 TOHHI,
import XW\WAH XA —7Du—HIVHFIZEMICHRBINE T,

EYV2 - VTERSNDG RRASNIRE X, Y2 - VORMEMICH S __all__ WS AHTOEKZTHRD
CETREINET; ZOEHDPERINTVIHAE. TLEEY 2 -V TERINL2A VK= b XN/ 4H
PoRE, XFHNDY =7 Y ATRIFUTV T ER A, __all__ THIEINAFNIX. 2TAHIATVE LR
REN, FETZIePERINET, __all__ BPERINTVARVES, [EINARIZIE, TV 2—-10
BB TR o7z, 7YX —=Ra7XF (') THRELRVETOLHTDOZ L TT, __all__ 32 TORH
APl 280V RETT, ZHUd API O—FTRVHD (ZDEY 2—LTA YR—bEAHEDOATVWEZ T4 T TV
ET2—NARE) 25 o AR LTLEDLRVW2DDHHEATT,
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A YR=PDT AN KH—FER - from module import * - (&, EI 2 — L L)L TDAHFINET, 77
AREBERT IO EEE S £ 35 L., SyntaxError DX I F T,

A VR=FTREI2—LEIEET L L E. ZOEY 2 —LOfftxf4 (absolute name) ZET 2 HEEH D £
Fhe BV a =Ny r =IOy 5 —JIZEENTWEHE, HED My TRy =TI DB 2Dy 7 —
VHEFRT B IR VR TR ENTEET, from DRIIEEZINZIEY 212w I —TD
FHBICHEBIEDO Py P22 28T, EMARAHZIEEST 2 2R LICBED Sy 5 —JHE» WL D LD
BT DZIEET BN TEE T, LHD Ky b2 1 DOHE, import 2B IR > TWBEY 2 —L2TF
ETRBED Ry r =Y % RLET, 32O Fy ME 2 DLDL~NLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FEITT 5 L. pkg.mod A ¥ R—+bFT5Z iZk D T, pkeg.subpkgl
DHID 5 from ..subpkg2 import mod % %E{TT % L. pkg.subpkg2.mod &4 ¥ H— L ET, HIA > R—
b DRI Package Relative Imports DEIICEFNTVWET,

EDEI 2 —APR— REINZXREPEFHNCRDZ2WT TV T — 2 DDz, HAAABEE 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 1%, FERORHE D172 A BEPEHE(L X 72 Python @V V) — A THIFFTEEIC A % & 5 RS EIRAT
JEM->T, FEDEI 2a— kAU XA NIE DD, a2 84 70T 28R4 (directive) TT,

future IIHIED R WEBFE N XN/ D Python DAN—Y a VICEBIBITT 220D dDTT, future X
WK o THEREDIERE L 2 ) ) —RADRNCZENEEY 2 — VR 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 31X, €Y 2 — VOFEHFENCE IR ITNIR D /A, future XOFNCEFWTIWARIEZLITTT -

e EVa2—LDRFaxXyT—arXEY (HIUL)

o FOMhD future 2
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future X %Z {5 HED D 5 HE—DH¥AEIL annotations TY (PEP 563 ZZR LTI W),

future X THEMICTE 2 BEEMNLREEIIZ. 9 TdH Python 3 2FEL EF I, 2DV X b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement TF, ZNHEBIICETHENICK > TWT, BAEBMED DT
BEhTwa D, JIRRZREZITITY,

future XUE, 3 Y A VR D T CRERS M, bk 3 SREOTE 7L RSO (construct) (20
TORKRMNINEEINTVWIHE, ZEHENILIXUIZERERZ a— F2ERT 2 e THRESIATVES, Hik
BREBEIC K o T (FieeTPRIEED & 5 72) B WD AN e SZAHDET, 20
By AV FREED 2 AVEHIOR DD THRNTT2REND 20 LUERTA, 25 Lia— FAEBICET 2
PUEIR, EfTRETHRERXL T2 23 TEEE A

INFETOLTOY Y —RZBWT, AV, FIEEOERENERFADEH > TED, future I KA DFERE
BEENTVAEEFIIEa Yy A AR —2EHR L ET,

future XD RATRHC BT 2 EEZ BRI, import X 2RI UTT, EHEEY 2 —)L __future__ DD, Z
NIIZODVWTIEETHERNE T, __future__ &, future XWET XN ZBUTERE D HIET import XNFE T,

future X DEITRHT BT 2 FHlREKRAATIZ, future XTHEMLI N2 FEDEREIC L > TEDD 7,

T osiE, SRR LERIZZVOTHERL TSV

[as name]

import __future_

I future XTREHH FTHA; ZOXIEHF D import X TH D, Z DD KRR BIRA T Sy 22 1l R &
HHFEHA

future XD Ao7EY 2= M ATHEDN TV 2 AIABBIE exec() ® compile() IZXkoTary \fLEh
a— R, 774 FORETE, future NIRRT 2 H 7= LHEXPERN T 205 L5 ChoTWES, &
DRI compile() DAY a VB THIEHITEE T — FMIEIZOBBICHT 2 FFa XY b 2SR TR
W,

FEEIA v 2 TSV ZDTay P TEA AN LT future E. ZOHBDOA VR T Y Xy > a YHHRTEMCR
DEFT, A VEATVRE -i A7 a > TREILTETIRERZ VSN EEEL, A2V 7 MHIZ future X%
ANTEBL ., il GRIE A7) 7 M FETEINRICHB T A gy > a Y THEMICR D £7,

BE:

PEP 236 - Back to the __ future_ future  H&HOFEZE

130 % 7 E Bl (simple statement)
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global i, BEEDa— K7 my 7 2R THEIINDIESXTT, global Xi&, FIZBL=@EAT%2 /v — L%
B LTS 2 X 58ETAILE2ERLE T, global b7 0 — L EBUITRAZITS Z 2 IZRARE
TIP., HEHZHZHEZIZZDERE 70— "L THELESEI R0 —r IV EHESRBT 2 TEE T,

global XTHIET 240N, RILa— 7oy 7T, 07 I 47F X I global XK DA - TIERD
FH A

global XTHIFET 2HHME. for —TON—THllIZ -2y bR, class EF. BIBUERE. import X, EH
77 7—=>aryTREEE LTH->TERD EHA.

CPython implementation detail: BIEDEIETIZ, Zh o DHIRD 5 BE OOV TIEHEHFIL TVWEEA
M. TarI ATIORMENTMAHEEHTRETIEDD A, FROFEETE, ZOFKIREZ@EHILAZD. B
BO55170 75 rOEKRMIEZEE LD T2A0EMELDH D 75,

TOJSIDIHDERR: global 3 —FIT0F 2H6RMf] (directive) T, ZDIERAIE. global X & [l
WHAAENTT— R L TOABEHEINE T, FHZ. HARAAD exec() BAFINICA o TV global i,
BREOUTHLZ BATWS a— 7oy ZAIMRZKIZT I i3k, ZOX5 BXFINICEENTVD
a—FiE, BABOMSHLEE 2 — FAD global ITHEELZ T EE A, FARDZ A, B eval() B &
O compile() IZHHTITED £,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal &, FIEINFATFH a2 — "L ERLE —2OMUlO 2 a— FTCRICHEIN-ZHESIRT S L5
WKWLES, ZHiE. BEOFT 740 b OBENE T 0 — IV EARIEBEHERTZ2OTEETT, ZOXE. FIZ
H2A—FH, Fa—oL (EYa—)) Ra—TFPNOu— AN R a—-TOIMIDZERZzHRETEZ5 X511
9,

nonlocal X THIEZXNTHAHNI. global XTHIEINARIEE WL, IMIDRAa—FTITTIEET 2 HEL
SRLRTNERD FEA FLOFEENELNEZNE R a—-TFORERPEHER X ZHERTEERA),

nonlocal X THIEINZAHFNE. B—HNLRA—TTCITTCREETAIHRBEEEL IR TXA,

BE:
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PEP 3104 - Access to Names in Outer Scopes nonlocal X DA,

132 % 7 E Bl (simple statement)
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EIGHT

#&X (COMPOUND STATEMENT)

BESUTE, DX (D7 —T) BAD £7; BEE, FIZA 2 TV 2 MOXDETORIENA S DD T
THEZRITLE T, —RINCIZ, BEUIEBATICE Z2hio THINE T, 2E D2 —TIER I Bl E
EHLDHDET,

if « while . BXY for i, EHZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WKCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO F D OFiRTa— KO
L TP FEITTEL LIICLET, B 77 RERD /2. #HNIZEEX TS,

BESOE, —oLL LD Hi (clause) » 572D T, fild, Ny XL AL — b (suite) 26K DFF, —DODHE
EXEHRTEHOANY XiE, BTRILA VFY FLRAUICBIAET, BHiONy KiF—BHICHNTBZF—7—F
THED., aurTHELIET, A4f =M Bk THIAIZNELDEED T, A4 —ME. AN XD 3
TOoar>yORICEIar Yy TRYJ> TEPNIz—DOD EOHMY, /213, Ny Rk ITT—2ZL 4 VTV
FENTLDEEDTT, BEDERADAAL — MR D, SHREEXEXA I TEET; UTOUI else i
BELELHD if BB 200 F-oZF D LARWVWREDHEL2STIEIZRD £35:

if testl: if test2: print(x)

Fio, ZOAVFTFRAMTE, EIan icksMEEanr X hEnTT, o T, UTOHITIE, print()
DIFH LIZERTEITEN B H, RLEFETINARVROL S S2TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
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classdef

|

| async_with_stmt
| async_for_stmt
|

async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2, Z D2 DEDENT 372 b D TR T LE T, £/ T 7 a > OGNS,
XA T ERWTHFETHE 2 DT, BIRZIITFEL £¥ A, (Python T, " X5 23D (dangling) else’ [
X, AANEINE if XEA VYTV FIBB I TRIRINET),

DUT offiic B 2 3GERAoFed T d, S D70z, BHizhl4 DITIcEL X5 ICLTnE T,

8.1 if X

if & RETIKREFETT DI lbh g

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xid, Xe—20—OfHliL TW X, EIZRZETHIT T, BEIZR-LHDRA — M2 ZENLET (E: true
A false DEFICOWTIX, T—ILEE (boolean operation) Hiz B L TL ZXW); iz, ERLZAAL — b
ZFEITLET (ZLT, if XOMDOETIE, EITPHEZ S NEEA), BTORIMBITR o YE, else Hidd
HIUF. TDARA — b DBFETENET,

8.2 while X

while &, ROENETH LM, FITZEVRI=DIELNET:

while_stmt = "while" assignment_expression ":" suite

["else suite]

while ERZRDIRLEBHH L, ETHNUIRMNDAAS — b 2RTLE T, ADBBTHE (B 51
BoTWbZedbDHDAET), else HINHLLAITITZTNEZFEHITL, L —T2KTLET,

RAIDAA — AT break XDFETEND L, else HIDRAA = 2RHTTHI B NN—T2KTLET,

134 % 8 Z #£83 (compound statement)
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continue XVBAIDAA — FATEITESND &, A — PHIZH 2D DXDETEAF v LT, ROEMF
fliicE D £9

8.3 for X

for &, ¥—=Fr YA (XFH. BT NVELIFV A L) . ZOMOKIEARERA 7Y = 2 I (iterable object) K
DEFRICTE > TRIBAIEZ1T S F=dicffibh g3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAMEI—ELEIFMENAEST, ZOMRBATITINAT I PRZALRITAERD X8 A
expression_list DFERMNT 24 T L — XM ERINET, ZOR. A TV —XHERI2ZNEThOESE
WKHLT, 4 7L =&»bRINRLIEC—EDID, A4 — FDBFETEINET. ZAZhOEZIEEDR AR
(XA (assignment statement) Z B L TLIZE W) T target list ITAA XN, 2Dk, AL — PIETSH
¥9, RTCOEREBVYo2 X (=T VADETH -7z, 47 L —X) Stoplteration filFEEH L7
CEX, HIEEIZ), else HivHhIUIZhDETSN, L—TF3HKTLET,

BHIDAAL — b DHFT break XHETEIN 2L, else HIDAAL — N EETTEI RN —-TEKTLETD,
continue XDWHRHID AL — "N TETEINEE, A4 — T HIRDBZEDDXDE[TERF Yy T LT, ROERD
RS B . T EROBEREDPENE SIS else HIOMMIZED £5,

for V=73 X =7y F VR FADEBADRAZITVWET, THUTED, for L —THHEFD T, ZhLHTOE
ToRARBEHFZEINLET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

N—=THRETLTH X =7y FU R MHNOARNIHIBRENEEAD, 4T 7 TANEDHEITIE. V—TTDORA
FRLITbtgRA, b b HlAAABEE range() 1&. Pascal ® for i := a to b do DFREZLI 21—
FERDISHE LT, BEOATL—XERLET; $7bb, list(range(3)) IV A [0, 1, 2] KL FT,

AER: V—THTOY =7 Y ROEFIEIMPLMES DD £F (ZHUII 2 -2 TNARS =T Y RAD A, il Z1E
VAPCEIDEET), COEBIRIMEDOND L EBIT 27012, NENRD Y ¥ 23fFbhTsh, 20
AUV RIREDRITNEEINE T, ZOIVYEBY —r Y ADEIICETI, V=T I3KTLET, 20
DB, AA = bOHTS =7 YA LBED (F/3LHO) BEEZRET 2. (ROBEZROMED, BEL
HEADBEDERDA VT v 7 AT/ 572012) ROBZEPRITENZ 22 %3, Rk, A4 —roHf
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Ty —r VY AFOHREOBERDMICEREZHAT S, HEDEEIIL—TOROBETHERDONS ZIZkD
T3, I LMARRIE, ENRAZICoknh s, UL, O —F Y ALERDR T4 R fio TR ar—
PEDZZETHIONE T, FIZIERDEIICLET:

for x in al[:]:

if x < 0: a.remove(x)

8.4 try X

try SUF. DL ELHOUTH LT, UMLEB 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.

BINADE D except BT H AL R o 15E. BEDOI— F2HS T 5IHMIL ZLTHIHELAX y 7L
MR 3, !

ezcept HiD~N Y XIZH 2N 2 HFHEI S 2 & ZWCHIHNPRET 2L, TADNY FIRRITF vy rEh, #H
T2 BT B HI9 N R T DMBEBED except OO a2 — FRMPEFHL AKXy ZIZH L TITVWET
(try XEEBHNERIT LD X S5 IfbiE ).

IS % except HiBHOD % ¥, except HiD R A — M PFEITEINET, ZOME as F—V — FHIEETIUL
ZORBRTHEINTVWE X =7y MIHIADPRAINE T, 2TD except HIFIETARER 70 v 7 ZFK»>TW»
RUINERDEVA, 2070y 7ORBIEET 2, @ try XEHROERILFTEMKELES, (20D

*LogIshg, Flofist R T 2 X5 7% finally HISEVIEEICOAFIHLRAZ y 7N EDD 5, HLWANC X > T, Hufilsh
kb
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ZriE, AR PENLEZ0DBIHNANTY T ZHE BTN L THFEL. Ao RN SHD try BiTHISBFELE
L75a. SMIDANY R 23 20BN 2B L 2N L Z2BRLE 5, )

B HY as target o TRA XNz Z, ZHUT except HiDKD D ITHESINE T, ZHUIB x>, T
Da— R

except E as N:

foo

D, UTDa—FIHiRENT2D X573 DTT:

except E as N:
try:
foo
finally:
del N

X oT, B4 % except HILIBETHBIRTE 2 X512 5 37201213, JIOLBNITRAZINRITIRD FRA, Bt
DHIRXNBZDIZ. FL—ZANy IR EXNB L, ZOREY 7 7L —ALERESREZIED . ROFR—IJIL
EFTZDIL—LHNOIRTORFEREEFEIRETLEI LTI,

ezcept HiD A A — M WETEINBHNC, FISNMCEET 25D sys BY 2 —MRIFEZ AL, sys.exc_info()
5772 ATEET, sys.exc_info() &, BIS 7 Z R, B4 v 222 ZLTHIANREL T 07T A
LOMEEFEMNT S P —ANy 7 AT 27 (REEDEE 2SR LTESWV) O 3 EREPLRLZE TV
ZIRL %7, sys.exc_info() DfEIZ, BIA 2L L 7BI%A» SR 2 & 21T, DUl (BIBIF O LT OfEIcR S
nxd,

AT ardelse fiiild, avbu—ira—=n try 24— bEHRT, FINPEHINT, return X, continue
X, break XDWITNHEDNETENLRD o TGEITETENE T, else HiTREZZFIINI. FATICH S ezcept
HiTIMEIhERA,

finally 8iD3® 2HEE, " BIEK OMUEZFEL T, £7 except HiR else Hiz &, try HINETIN
£3, ZNOOHOPTHIADEE, ZOHAPRX N TORWEEITE, FIFHI—RIcREINE T, X
finally BiIDETSINE T, RESNOINDD o 725813, finally HIORBTHRELEINE T, finally Hi
ThHlOBISN X SN 255G, RIFSATORASHIF L WA Oa Y TF A e LTRESNE T, finally
T return X&H 2V break XEFITLGEE. RIFESALASNIBEEINET:

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42
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Finally HiEFATLTVBRIZ. 70275 406 BUMERIFIHTE 24 A,

try..finally XD try AL — MHNT return . break . F721F continue XHBETEINIIGAE. finally Hi
b, ZOX% KT ERPIT ETSNE T,

BIELODIR D EIZRIRICFET SN return LK o TRED F9, finally HIMHTFEITSINS /0, finally
HiTHEITENT: return IFEITRRICFETEINDE Z IR T

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()

'finally'

BIAZ BT 2 2ot fBEHIE AN Bicd D x5, F7. raise XOMAHIC X AHIANDAERICEEF 2 BT, raise
X b5,

N— a ¥ 3.8 TELH: Python3.8 MIATTIX, EELOMEICKD finally #iTD continue UIRIET LT,

8.5 with X

with Xi&, 70y 7DFETE, AVFTFAMII—I PR Lo TERSNLEXY vy FTTI v I T2
b Fd (withXEAYTHFAMIRZ—Tv 272 aryz2ZRLTIEIV), ZARRED, £<{H53
try...ezcept...finally M Z =2 % h T2 THERMICHAHST 2 Z e A TE T,

with_stmt = "with" with_<tem ("," with_item)* ":" suite

with_item ==  ezpression ["as" target]
—Do0 " BHE” RO with XOFETIILUTO LS ITETLET:
1. a2y 7% A b (with_item THERHNN) ZFHiT 228 T, aV7F AP A—I Y ZHIRLF T,
2. AVFTFAIIAXA=T %D __enter _ () XY v EP, BTHESI dica—-FIET,
3. AVTHXFAIRR=I ¥ D __exit__ () XAV v FH, BTHES dicua— FIhET,
4. AVFTFAIII=IXD __enter__ () XV v FHRMPINET,

5. with XIZX =7 v " BEEFNTWEL, ZHUT __enter__ () OEORDEMUAINE T,

FRR: with UL, __enter () AV vy PRI =BT LEEEIE __exit__ O DHEITFEINE Z
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YERMEILE T, TTDT, BLE—F v YR MODRAHFICZ I —BRELEGEIRIE. ZHRIEZDR
A—bPOHFTRELEZI—LREL ESHONET, UTORT v 7 6 2SR TLEX W,

6. 24— bPFETSNET,

7. AVTFRAMIE=I%D __exit__ () AV v FPMEEINE T, AA—’fIMC Ko TR T EIN=D7%%
5, ZOFMNDOTL H, FL—ANw IH __exit__ (O WXFIBE LTEINET, 25 TRIINI 320
None 5|BMEZ 6N F T,

A4 =DM K DIRT SN, __ezit__ () XY v FHLORDEHH (false) 7 H1E. BISHFEEH &
NEJT, ZORDMENE (true) 7251 XFINIIIHI S, FATIZ with XDRDXLP St E 5

B LEDAA — FHFSTRNMASLOMETKR T LGE. 20 __ezit__ () »HORDEHIZEHA S
T, FETRIEAE LMK T OIS U8 O ED Sk L £9,

BIToa—Fk:

with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit (manager, None, None, None)

BROBERPHDHLE, AV TFAMIRI—I Y IFEBD with XPFA L EINT=2D XS5 IETLET:

with A() as a, B() as b:
SUITE

ZAUIR ke FEfT T
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with A() as a:
with B() as b:
SUITE

A=Y ay 31 TAE: WO 7 A PREFR—PLELE,
BE:

PEP 343 - "with" XF7— kX2 + Python @ with XDtk HR. BIOHIPREHINTVETS,

8.6 BAMER

BIBUERIE. 2 —PERBEEA 7Y =7 P2 ERLFT (IREEDME HSHR):

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

BERIIFETARER LT, BMBERZET T3 L. BHEDOT — AL LRLRIEMANTHEBL B 7Y 227 F
(BB OFEITAREa — R 2L 20T v %) ICHELE T, ZOBEA 7Y =7 Micid, BEDMUH X hzBicfd
bird rrm — LR EHETZER E LT, HED B — VR EGHETZEEANDOSB A > TWET,

BIRUE FIIBIBUA A% FT U $ 8 A BIBARREBEBSIF O S icoAFE TN T,

BBERIE—2ED 7aAL—2 XTI v S TEFET, 7aL—FRIBBEERT 2 &, BEERDA-T
WA Ra—FTEMBEEINE T, ZOMEIE, A 7Y 227 22— 3|Buc A LAJREA 7Y = 7 TR
THRERD FRA, A T2 7 roRbDIZ, REIN-ESBEEAICHREINE T, BloTaL—XiZx 2

2 BEROAROBHIOX L L THONEZXFHN 7 71, ZOBEO __doc__ BIEIEISH, ZOMMD FFaxXyF—23a X
FH| kb FF
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FLTEHZNET, fIZE UTDLS57Ka—F:

@f1(arg)
ef2
def func(): pass

. RnWRE TS

def func(): pass
func = fi(arg) (f2(func))

7272 L. BiEDa— FTIIot & OBEE func L WO HARIAN—RICHBET 2 Z 230, L0 ZA%kRE
%9,

1 DL ED REIE 25 parameter = expression DEEE > TWA & &, B ” 77 4V bEIBUE” 2Ho L 5
WET, 77 40 MEZFEFOMRGIETIE, WOH LRI ZAUTHE T 2 E5|18 3EBTE, 20513 R 1D
T 74V MEBEDNE T, DL T 7 4 MEZRFE o TWAHA. ZHLRE "” BIHTL 2 To51EIZ
RTT 7 40 MlZEFF o TORITFIUIRD FEA — SHUOEERE TIEER SN TORWHESTIFIBR T3,

T7 ) I RERBEBERBNERITINZ L SICEDSBATHEINE T, Zhud. 77 40 b5 oI
ERIND e F WL ELFHIEN, AL " HEEAD” EHAFCH LOLTIHHENS Z e ZEKL ¥
T ZOMRRZHEMELTEL Z2EFIC. 774V FEIEIER Y A PRHED LIS RI 2 —XTNRA T =7 b
TH2eZWCHETT: D oA 7Y =7 P 2ZEE (FIZXY R MCEREZEBMN) $58, ZOF 74V MA
DEFEOHERZITLELET, —fcid. CREERLZVENETT, 20X 5 REEREIT 2121k, 77 4
JV MEE LT None %2\, ZOfE%BEBAKOFTHRINIZT AP LET, HIZIEUTOLSICLET:

def whats_on_the_telly(penguin=None):
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BEEE OV U O BRI T 2 380, MO L (call) BiTHRRSATWE T, BHIFCHLZITS &, 85
X ZY A MIEBREINTZETORT XX, MEFI. F—V—F58 77 4L MEDWT D0 SESMEA X
NFET, "*identifier” JERADBHFET L., KoL IR TOMESIBEZ TN 72X It EngEgd, 2
DT 7 )V MEZZED X FIVTF, "**xidentifier” WANFEETIUI., RoIRTOF—7— F5lEz%T
WoZBEMED~2y By 7477 Mt EnE T, 2077 40 MEERILEOZED~wy VY 747
Yz FTT, "*” R "*identifier” DHBED T X X EF—T — FEFRIX—XT, F—U—F5[5ck->T
DABFEINE T, 7/ DHID T XA RFNEEH T XA —XT, MEIFIBICL>TOAEINET,

N— ar 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FIBOTIE. FIBAICH T T 7 expression” XD 7/ 7—23 >y ZMIF 5N %3, +identifier %
xxidentifier DFRTH, IRXTO5FIBICE Y /T —>arzeoF6h s, BE 518V 20k
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IZ ”-> expression” JER®D "return” 7/ 77— arEDOILNET, ZhooT7 /T —vavii, (EFEOA
72 Python OXBEZE T, 7/ 57— arhdboTdh, HEOEBEKMIIEZDLY ERA, 7/ 57— a3 VOfHE
X, BEA 7Y 227 MO __annotations__ BHED. 5lEHAE X TAEE LTESONE TS, __future__ D
annotations £ Y R— M2 7GEE. 7/ T — 3 VIEEFTRICEXFA e LTRES . 2z & b i
DBIEHFIREICIR o TVWE T, ZITHRVWEEIK. 7/ 7 - a VIBEBERIFETIN L ZIFHlich 3,

IDr—ATWX, 7/ 7—>avidV—Ra—RZHEN-OLIZESIEFTIHMX NS 2B FT,

KA T 2 72012, A (ANCHEEINTORVER) 2R T2 dTEET, 2 SL4
(lambda) OHITHHINT NS T LXREMENE T, 7L XA L SN BEBEROBIEERINAE RN
PIIEB LT AW Vdef” XTERBSINZMEED 5 L XX THERESAEEBD X512, 518 LTHEEED,
HOZHFNCEI D B TEZ B TEET, BRORE 7 /77— a UBETTEZDT, "def” RO A M & h5E N
T,

7OJ3IADXE: BB WA T 27 bTT, BIBERNTHEITEINL "def” &, B D ARSI L L
THEZ O — AV ERLET, 2R M LABBACTHEDON 2 BHARKIZ, def ZEATWSEOB -1
ZRICT 72 ATE RS, sffllid a1 ERE (naming and binding) EizZRL TS W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DILOHEEE,
PEP 484 - B> b 77— a v OE®RNLREKRMNITH 2L > FDERK,

PEP 526 - Syntax for Variable Annotations 27 7 AZEHE 4 Y AX Y ALK e EOERIEIe Y VP EFTE
2 t%AE

PEP 563 - 7/ 57— 3 YV OBESME ETRICTY /) 7—3 3 VR EMEHME ST 3 O Tld ke XFEIIER TIHRFT
AZrizkd, 75— ayicBIIARIABRBOYE—

8.7 VS AER

05 REHE. FIRFT O 2y M RERLET (BEROKE HIBHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

75 AERIEITARER LTS, MA&KY X M3, BEKZ 72V 25257 (K EERFEVHTIZ, X427
A EBRLTLIIEZIV), TT2SH, VA MDZALTHOBEZDFEIIY 77 5 AL THRVWT I R TH BN
ETT, MEKVZAPDRNWT FRE, 774N FT, HES 5 X object 2K T 2D T:
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class Foo:

pass

. T eRFETT

class Foo(object):

pass

RIZY T ADAA — bW, FlrFAT7 v — L4 (BEIDTERE (naming and binding) 2B L TLEEIW) A
T, HiifEohize — VAR T4 D7 a — OVEFTZERZ - TEITINE T (B, TORL— b
BECBEBERDEENET ). V7 I7RADAA — IHFETLKZ D, FIT7L—L2B3HEEINETN, n—A1
RAMZEMIRESNE T, K, MR R P EEKY 7212, RIEFS v — A VARIZER & B EREE I,
ENEIUES T FAF TV 27 FPERSNE T, RFZIT, ORIV HERIEVT, 7724020
PIARXTY 2 MICHMEENE T,

75 ARKRTRBEDERSNLIEFEIFH LN Z 2D __dict__ RS E T, ZOMEBHRHFTE 2D,
7 AMMEL NI BRI DOEBE 2o TERSINL I FRATHLLZDATT,

77 2MERIE, AT SR ZHALTRIBICARZ< A X TEET,

R z7aL—1r320LRLEIIC, 77RBTaL—1+F5IehHRET,

@f1(arg)
ef2

class Foo: pass

. R WREEMT T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7al — X ROFHEREANIEE T a L — &2 LRI TY, MRIZ7 7 2B CHEEINET,

TOUSIDHDER: 7 7 RAEBNTERSINLERIIZ FABETH Y, £2TOAL YAV ABTHEI N
9, A VARV AEMIEZ, XYV v ROHT self.name = value ¥ T35 TCRETEET, ZI9ABBHDA
VAR AEMND "self.name” KL T7 V7 ERATE, ZORLTT77EALELE, 4 VAR ZBHEFRZD
7 ABEEREMLET, 77 REHEE. A VARV RABEDOT 7 AL MEE LTEZETH, 221832 —%7
NIEZRME S & TR BAERIC OB D £F, SoitF 25 &, FllRFEEN R D 4 VARV AERE/ERT
XX,

BE.

3 25 ZDKEDOBEHIONL e LTHbONSZ XTI 770, ZOAMZEMD __doc__ BHREERD, ZDOIIFAD RFaXVTF—T3
IR I N ET
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PEP 3115 - Metaclasses in Python 3000 X &% 27 5 ADEZEHREDLIEL, AR I FANEDI FANED &
S ITHEREI N2 D O EMG 2 ZH L7 R

PEP 3129 - /S ZXFaL—4 7 5Z257aL—XZ2EMULEER BEFaL -2 XYy FFalL—&iZ
PEP 318 TEAXNZE L/,

8.8 JIL—F>

N—Ya ¥ 3.5 TEM.

8.8.1 JIL—FUEHER

async_funcdef 1= [decorators] "async" "def" funcname "(" [parameter_ list] ")"

["->" expression] ":" suite

Python THFETLTW3 al—F Y iFZ L DRFT—RHZILEHHNPTE XS (JL—F2 2L TILI W),
IN—F YEABOARETIE, avait @&l F & async @Al FIETREFEICRD £7; await XKTH S async for &
async with FAN—F VEBORETLIEZ FH Ao

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
aAN—F VEBOAREKDH T yield from N2 HH 3 % & SyntaxError 12720 ¥9,

a)L—F DR

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 HIFIEFIAD a — DL, asynchronous iterator D next XY v Rip
5 IEFEID 2 — FHERE T,

async for IZ Ko CTIHFEEALRA T L — X 2fHIZA T —2arF2 e TEEXT,

144 % 8 Z #£83 (compound statement)
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ITDa— Rk

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & H T3

iter (ITER)

type(iter).__aiter__(iter)

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

AN adter ()X __anext_ () ZSBIRLTLIEE W,

aAN—F VEBOAREDIT async for xS % & SyntaxError 12720 ¥79,

8.8.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

MUToa— K

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEfT T

manager = (EXPRESSION)
aexit = type(manager).__aexit__

aenter = type(manager).__aenter__

(Ko<= 1%i)
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HIDR— % 5D E)

value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

await aexit(manager, None, None, None)

FMIE  aenter ()% __aexit () BBIRLTL W,
aAN—F VBB OAREKDIT async with X2HT % & SyntaxError 12720 ¥9,
BE:

PEP 492 - async X E &V await BXAZTDOIN—F > a1 —F % Python OFr d M IE LR
W2, ¥ R— bF2RCRBINL RS

ii1pE3

146 % 8 Z #£83 (compound statement)
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NINE

ky FLARIVEE

Python £ & 7Y &%, BEEANR., 07720518 LTERZbNLRAZ Y I, WEENC A4 TATIE R
o, BV a—ADY =R T 7 ANVRKRYE BRARATEDPOANEZBI P TEET, ZOETIE, Zhth
DEEITHW LN BRI OWTHIAL TV E T,

9.1 2% Python 7O 3 L

SiBROF T, ZOFEEUETEA VR TV RBPED IS WCEFHEINS 0 FTHET Z2LEITZ VDT
M, TR Python 7077 20 & H > TEL e RITLBE T, E2K Python v 7 J Ak, &R
b XN B85E: R TOMAAAEHAEHEE Y 2 — L HFIHAHET, 2D sys (BA RS AT A% —E R),
builtins (FHAAABIEL . B XU None)., __main__ D 3 DEFRD2TOEY 2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FEITT I, a—ArB X7 0 — OV AREIT2ER %
RT3 DI NE T,

5E272 Python 7127 AD#Z. TOHITERSE 77 A VAHDDDHDTT,

A4 YR T) R MNEERE—F (interactive mode) TEEIZNZ I DD ET; ZOHE. A VX TV XF%ELR
BRIV T LEFHATEITTZOTIEIRL, —ERXE—DOFTL (HEXDLEbHDET) ZHAAATIEITL
9, YIHIREBOREEE. B2k 7ur I o 2R 732 ZORBELEFRILTY; £FETE. __main__ OHAHFIHE
FINTETENET,

ST 7T 8E 3 ODEATA VA - ) XEXET: -c string A~ K734 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 77 A REEAND tty 734 R
PolGB. A V=TV XIIMFEE— FICAD £F, ZhLDHNDOEEIE. 774 VEREeERTu I 68 LTHE
TLED,

147
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9.2 771ILAS

R 7 7 4 Vo SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

P HET, ZOMKEZ UMTORETHWOET:
o (77 ANRXEHIND) 5847 Python 7’0 27T M EEURITT % & &;
o BV 2 NVEMRNIT S L &,

o exec() TEINIXXFHNEMEXEN T 5L X,

9.3 XFEHAN

WEEE— FTOANE, LIFOSGED TITHXX T S E 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE— FTE (Fy TLRLO) HEXDREBICZEATZ AL TRRLRVWI EIHERLTIEEW; ZTh
. HEXOKIEE =PI T 27D DF00 D & L TRETT,

9.4 IXAH

HKANIZIE eval O DD E T, ZHIREEHOEHZEMAL £3. eval O IZHF 23755 8, UT DK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*

148 FIE Py TLRNILER



TEN

FERRIGELER

ZHEFE, =P =TI 2R —=XDFHAIAAT, Python DY —RA7 7 A V2@ § 27D icflibiLd, BRR

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—ShER)
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(AIDR=I 5 DREE)

# 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]

ROR=1H <)
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HIDR— % 5D E)

| '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<= 1%i)
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(AIDR=I 25 DfE X))

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<= 1%i)
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(AIDR=I 5 DREE)

((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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>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 3RS 4 77V D 1ib2to3 L LTHATE X T, HEDOY - L LTOHEZ LR 27 Y 7 A
Tools/scripts/2to3 & L THRMEEEI N TV X F, 2to3-reference ZZMML T I\,

abstract base class (HIRIEE S 7 ) MREIE S 7 1% duck-typing 5T % H DT, hasattr() KX DHID

77 =9 7 TEIMNEIFTH - 72 DWIDITEE D (B2 magic methods DFE) BFEICA Y R =T 2 —A%E
RILHEZRML £3, ABC IR (virtual) 727 7 ZA2EALE T, ZAIH T I ALK L £8
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X > s 2SR
LTL7ZE W, Python 1213, %< DfflAIAA ABC RSN TWE T, ZDMRIE, (collections.abe
EY2—)LT) 7—ZHMiE, (numbers £Y 2 —LT) . (io €Y 2—/T) X MY —24, (importlib.abc
EV2—NT) A VR=F 774 YERUB =KX =TT, abc TV 2— L% FHALTHED ABC Z/EKT
ERJ

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

155


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, 'J1)—2X 3.8.19

argument (FE51E) BIBRRERHITEIC, B (X2 AV Y R) QESTETT, FIBuE2E8ED D 7

o F—TU—F5l#: BBOTOH L OB BOBNIEAFA DWW d D (B name=) . *x ZHil) =&
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— K5
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIESIH: ¥—7— NEEHLANDGIR, (ESIRUIGIEY R P DEFICE L ZEMNTE, £ * ITHlT
7o iterable DEFRL LTHET I e TEE T, IR ROHITIE 3 & 5 IZMFHAES TS

complex (3, 5)
complex(*(3, 5))

FEIBUIBBDOERIC BN THEIN EOr — A AZBICE D B Tohkd, DL T2IT 5 HANTOWTIE
MUOHL (call) ZZRLTIESI WV, YU Xy ZRAZBWTEGBERT-DICHL0 K25 e
HRE 9, FHfi S fEEe — AV ERCH D S Toh k3,

R51% . FAQ @ FEIBERGIBOENIMTIR? . PEP 362 2L T T W,

asynchronous context manager (FERIEAa > 7F A b~ —T %) __aenter__() & __aezit__() XY v F%
EFET DI LT async with XNDIRELZEHT 247927 T3, PEP 492 TEAZNE L,

asynchronous generator (JEFIAY = % L — &) asynchronous generator iterator %R FEA TS, async def
TERINTZaN—F VEBIHTOWETH, yield REFHORTRZD T, yield Rix async for
N—TTHEHTE2EDOUM S EAERT 2 DIFHINE T,

HEIIEFAY = 2L — ZBBERLE T2, RISk -> TR RS XL —21TL—& 2838556
BHD ET, BHNSNEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FERIIY = 2 L — XBEIEUTIE, async for XX async with X713 TR await RO DHBZZ DD
3

asynchronous generator iterator (JEFIAY = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Tl MTT,

ZHUE. __anext__ () XV v FEMo THERH N7 =2 awaitable 7 7Y = 7 F %IRT asynchronous
iterator T3 o Z @ awaitable A 7Y =7 ME, XD yield NETOIEFAIAY = 2 L — X B DO AE T E
fTLET,

yield 12 720, ZOMETOETRE (2 —IVER REKRED try ) WHIZ—FHEIE X F
o __anext__ () TIREXNMD awaitable I2&k > T FFEHHAS T RL—2AFL—4 BERICHM XN
e, A L-EEEE L £3, PEP 492 BX U PEP 525 SR LTL 20,

asynchronous iterable (JEFEIA A 7 Z 7 V) async for XOHPTHHATEZ A7 =227 T3, BHHOD
__aiter () XY v B> 5 asynchronous iterator 2RI T IR D F¥ A, PEP 492 TEHAX

156 18 A & A5



https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492

The Python Language Reference, 'J!)—2X 3.8.19

NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter () & __anext__ () XYV v REFREL AT
=27 MT9, __anext__ & awaitable 79 =7 b BRI BLITINIERD £H A, async for &
StopAsyncIteration fISV 23 2 £ T, IEAMA 7L —X D __anext__ () XY v KAHRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

attribute  (B1E) 7Y =7 McBEM T SN, Fy PRERC X > THRBITERINZETT, flREF 47
Pzl b o DEN a ERo TR E, FORERMIE 0.a THRINZF T,

awaitable (fFHFTRE) await RTHAT 2 e BHRKZ AT =27 b TT o coroutine 2> __await__ () AV v
RBH2AT7P27 b TF, PEP 492 S LTL FX W,

BDFL &ARIE =& EMEE#E (Benevolent Dictator For Life) OBS T3, Python OfF#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A V) bytes-like ZT TV b DiARAABIVEZRALNTES TJ7MILATox
Tk TS, XM FVT7A0DHNE N FVE—TF ('rb', 'wb' or 'rb+') TN T 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA Y A XV ATY,

Str A7V 2V FPOMABHENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hifi L7z contiguous N v 7 7 — EHE{kn]
AEl2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—f#V72 memoryview # 7Y = 7 b3
ZAUTH D £F, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, V7 vy FERIEH
LB ERYE, N FUTF—XEBERTZVAVARBECHHT 2B TEE T,

RODPDBIETEINA TV T —RELET 2RENDHD FT, ZOWEDO FF 2 XY P TREL "HAFE
A[REZZ bytes-like £ 7 =7 M KEKRLTWET, ZHEARERANY 77 —F 7Y =7 ML, bytearray
¢ bytearray @ memoryview REDEFENET, T/, HOBODLDIMETIIAELRA T =27 PO
AFVTF—=& (" HAH LEHD bytes-like 777 1) ZRELEF, Z4UTII bytes & bytes D
memoryview 3 7Y = 7 M EENE T,

bytecode (/N4 b2 — F) Python @Y —Z 23— K&, Python 712 J 4 ® CPython £ > & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—FaE .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6L ba— R NOFHEDa >4
MIEEINET), 20 " HRIEFE (intermediate language)” 1. %% DA+ a— RIxtin 3 2 $EMEE
RHEITT A REYSY TEEST 2 VWAET, BEERERL LT, N Fa— FIEER S Python KAE~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23S TVEHE A,

NA ra—Foma—Eid dis EVa2a -1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITEI NS 72DI5 e LTHEI N 2B

class (ZIR) 2—F—EFA Tz b 2FHT272DD7 L — T, VI7RAERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOEREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
I2) AHEINZ ZEEZHNE LTWHBEKTT,

coercion (BU#EH]) AU D 2 518z HEORTIITON S, H2HDA V2R ZADHNDEIANDEEERDZE
T35, HlZIE. int(3.15) FIFEVNBURBUE R 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
B ) (—oFBE —OFE/MNIGEE) . NEZE 3 2 R0 E CBNC AT & 21T UL TypeError fil44A3
BFongd, MlHs R0/, TRTOGIIE. 728 A AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ WS k512, Fur o< =R UCRICIEFL L 2wl £8 A,

complex number (HZFEE) K<HONTVAIEEBRZILRLZZDDT, IRTOMIERE BEHOME LTEE
NFE T, BEEELEEN (-1 OFAR) KEHzHTLb 0T, —RIE¥TIE 1 eEFE2rh. T¥TIE j
LEINE T, Python 3EFBICHAAATHIGL., BEOKRILEZM > TWET, BEHIIREIZ j &0
UTEEFT, HlAE 3+1) TF, math €Y 2 — VOERFIREZFA T 21213, cmath Z{HVF 3, HHE
HBOMEAED 2D BELRBEEOKRE TS, HEEZECRITIUE, IZSEEVZEHELTLE>TLWT
L&,

context manager (YT FAMTER—I %) __enter__ () & __exit__ () XV v FEERT DI LT with X
NOBREREET 247V 227 T, PEP 343 28R LT ZX W,

context variable (27 F A MEE) a V7 F X MKFL TEREZFOEL, ZhE. D2ZEBOEDE %

DFEIFTAL Y RTEBRDFELZAL Yy FR—ALZA L =BTV ET, LrLary7F A MEKTIE, 1

DDFATAL Y FIZWLOh0ay 7 XA D HE, a7 XX VRO TR @A 72 IEFRM % 2 2
DEHDBY T, contextvars ZZML T X W,

contiguous (BEHE, JHlT) Ny 7 7 DIEIC C-EfE F7213 Fortran &y TH2HEIT. ZDNy 7 7138k L
TWVWREAREET, TuXgeny 7713 C#ftTH D Fortran #EETT, —XKILOEHTIX, ZDEH
ERHTREY ETBHET 2 X5 KBS N, FTEBEar6BE VA TWIEF T3, ZRTD
C-ERt R BLATIE, XEY 7 F L RIMEIRER 2K 2 BRI RR OB A T RANIZED 5 DX L. Fortran
LR ES TR DR A FORAINCEN & £ 3,

coroutine (IN—F V) AN—=FLEFHTN—F DI —BREXTT, 71 —F 3 RD i
HHAD. Hlokd s MEr o HE T, ar—F L IIZ L ORRABRMIELH AL, 15, BT
EDTEET, AL—F VI async def X TEETEES, PEP 492 2SR L T Z& W,

coroutine function (I —F VB coroutine A 7Y =7 + 2R TRAETS ., ar—F VBT async def X
THRIEXN, await. async for. BX U async with ¥F—V—RFE2FOZ e BHRET, bk PEP
492 THAZINE L7

CPython python.org TEAA XL TWA, Python 1027 I v 7 FFBEOEMERNLRFELE TS, "CPython” ¥\ 5
HERIX, Zo0%E%E%R Jython % IronPython ¥ \Wo 725y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%&) IO %IRRT, B, Owrapper M TRMZLH i L GHEAZNES, 7L —
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRWICA TS DT :
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def £(...):
f = staticmethod(f)

@staticmethod
def f£(...):

FUH@EA 2 7 RCHFELE T, DEDEDNEEA, TAL—XIZOVWTEH LI BHESR B&
LIFAFE DRFa XY bEBRLTIIZE N,

descriptor (FARAZUTR) XYV v R __get__ (), __set__(), B3V __delete__ () ZERLTVELF TV
I ITT, BB FRABUENT RV TR TH 2L &, BHEERICK - T, FEL TV 2RI BIEHME
UHINET, BHE. getset,delete D7=DIZ a.b EEL 2, a DI TRAFHENTA I 27 b b 2HEKEL
ETH, b BTRAIZV TR THNEZENETNDT A ) FRZRXY y RRREFHEINET, TARAZ Y TXZOH
fiild. Python 2 BT 2 ETHEYZDET, 2WOIDIE. TRZVFRZZRN, B XYy R, 7
ORT 4, ZIAXY v R, BIXY v R, ZLTR=NZF72ADBEE Vo722 OREEDORE 05
T3,

TAZVTEZDRAY v RIZBLTH LI, TRAIZ U TE (descriptor) DEE 2SR T I W,

dictionary (%) EE O ¥ — 2T 2 8BEH TS, __hash__ () XY v F¥ __eq () XV v FEHE
BLREEDA 7Y 22 b EX—ICTEET, Perl Tldny & a (hash) EEZRTOE T,

dictionary comprehension (FFEMNEIKGL) iterable NOETH 2 WE—HOERZUE L T, ZOME» B2
HETZRT a7 MrEZXF T, results = {n: n ** 2 for n in range(10)} £33, ¥—n
ZMEn #* 2 1TMINMNT 2EFEZER LT, URA M &, #BEORT 2ZRL TSV,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() MR FTA T =7 bTT, BH
DHHOHN s 2 —2RH L EF, T0bb, HEILEINI a2 —BZAERML 5, #E
L2 —ZlENC TR Y R M2 51213 1ist(dictview) ZH L TLZE W, dict-views ZZH LT
&,

docstring 7 X, B BV 2 - NVDEMAOATHZXFHNV TNV TT, ZDRA — b DETRITITIEM X
NETH, a4 X THAIEN, 207 IR, BB Y 2—-1D __doc__ BYEL LTIRIEE L
FT, AVIFRARIZ Y a v TES GRIE: BHEELTBRTES) OT, A7V bDRFa XUk
F REERNRIGIT TS,

duck-typing H2A4 7P 27 FDBIELWVWA VR T 2 —RER> TWADPERETIDICA TV =7 FOBE R
WrRZ5 IV IARANTT, bz, BiICAH 7Y 227 DX Yy RRBUELIENZ Y fibhizb
LEF, (FEADEIRRZT, 7EADXIRBHR ZAET L THZ,]) 4 VR T2 —RA%H X
DEHTZIET, EFRSFYA vana— NG, KRUVE—7 4 v 7 RABEHF L CERREEZ M EXEF
T X7 XA Y7 type() % isinstance ) WX A2HELX BT E T, (XL, ¥4V I %
HMREREI SR THTETL2IedTEET, ) 2ob D, HAMZ hasattr () HIER FAFP a3
SVIERFBALES,
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EAFP TEBA[%2 2 2 X DEFL%2FE D DA S (easier to ask for forgiveness than permission, ~—7 4 —Dik
H) ) OIETF, Zd Python TILL b TWBa—F 4 ¥ 7 ARA LT, BHEIIENZF—CEED
FIET 2D EEL. ZDREN R > TWHE S ZHEL £F, ZOMBRTFRELETF2a -7+
VITRRANMZIE, try XBIUY except DK EADZDBFRUTT, 20727=v27iF. CDL>
REBTILIMHONTNS LBYL 2AXA L 5BINES DT,

expression (R) (2D EEFHliE N5, —F & %D DX (a piece of syntax) TF, Sz 5, iV
T I, Al BT 7R, HETPHEEMTOH LAY, ERERITROEROMAERTT, lOZL D
b LEW, Python TREEFBORTOMEERIRE VI DI TEDH D FHA, while DEIIZ, REL
TREZZNX DD %5, RABRTREBRINTT,

extension module (#LIREY 2—) C % C++ TEPN/ZEY 2 —/L T, Python ® C API ZF|H L T Python
aryvi—P—a—FeehehLET,

f-string  'f£' R 'F' AEBITWISFHNY T I 0E string” EFEEH, ZHUE T A=Y FEAXXFH
T OFMEOAMTT, PEP 498 LTI W,

file object (77 ANF TV =27 b)) FRHDY Y —ZAD T 7 4 L&A API (read() % write() XV v FEF§
DHD) EREALTVWEATI 27 bTT, 774047 T 27 NI, fEINLFRICL - T, EED
TFTARZEDT 7400, ZOMDRA TDR ML —IRMETNA R (FlZIF, BEEAHS, 4 XEY
Ny T2 VT b LT F)ANDT IV RARBNTEE T, 77 A4 TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANFA T2 MTBERWE 3 BEIDEST: FO N1 FU—=T7AIL, Ny 7730/ N1+
=774, ZLTTFALT 7ML TF, /YR —T7 x4 RF i0 EY 2 — L TERINTVET,
77 AN TY 27 N RAEZREHERN 72 TR open() B EMES Z 2T,

file-like object file object ¥ RFR TS,
finder (774 Y&) A Y R=FZINTVBEY 2—1LD loader DFEREATTZ2A7Y 227 b TT,

Python 3.3 T 2 MO 7 7 4 Y XDH D $7, sys.meta_path THHAEINS meta path finder
¢ . sys.path_hooks T N3 path entry finder TS,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division —FITVVNZIWEEIZALD 2 HEFERE, floor division A TIE // TS, HIZIE, 11 // 413 2
1272, float @ true division OFER 2.75 LB D FF, (-11) // 41& -2.75 2 INSVWAIC DB D
T -3 RKABZZLIHEFELTLEEXW, PEP 238 2B L T XV,

function (BI%) MEOCHI LENCMEZ RS —HOXD Z & TF, BIICIEZ 0 Lo E518 2T Z L3R E T,
FEDRITRI T B2 RS2 e R E 5, R5IE. AV v R, BEES 22RB LTIV,

function annotation (BT 7—3 a ) BIBD 8T X — X RIR DED annotation TF,

BT/ 7—>ayid, BRI EEYE OoDIEbRES: fIZIX. TR 2 2D int HD51E
D ISR, £ int OBV EZFO LIS TVWET,
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def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT 77— a Y OXET BEESR OFTHHINTVET,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL X\,

_ future_ HBEOLRWHILLSEREZBIEDA > X 7Y X THMIT 272012707 5 <HHHT & % it
{Jy‘{:&?\/\‘l ""]]/—’C‘\j_o

__future__ Y 2 —/L% import L TZDELZFAMIT4IUX, ¥z ELTD TEMEX N0 nwD
T, WOBBT 7 4L FOREICZ 200D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HFR—yaL 7> ay) ZLREHbDIZ ZDRVWXEY ZFRT 208 T3, Python
. ROV Ve, ERSHERH UBET 2ERIN-—YaL 7 & 2o ThHIR=YaL sy a Y &fT
WET, IR=YalLr7Xid gc T 2—NZMlioTIRIETEET,

generator (¥ =% L —2&) generator iterator %2R 3EIRT T, EHOBBUTLITVETH, yield R FFoR
THERZDET, yield RiF, for L—FTHMATELD, next O B THEZ 1 DFOMHHIL7ZDTES,
HDM N ZAEW T 2 DIHHEINE T,

BEIEY 2 AL —ZBZHELE I, WRCE-sTE Pz RL—FMTL—% 25T HEVRHD £7,
B S NERPH S 2 TrWgGE, RO e B2 AL £,

generator iterator (¥ =L —& A 7L —2X&) generator BATHERZINE T TV =7 M TT,

yield DIz NICHITEITIREE (BFEBSRUHED try X Z2ET) Rl L T, WHIE— RNl
NET, JxRL—FA4T7L—& Hfchs e, T LEMNEZIEL 3 (@HOBEBIETOLNR
BT LWIRRED S BAR S 2 D L MIRIYTS),

generator expression (¥ =t —&ZN) 4 7L —XZ2BITXTY, HHOKZ, V—TEREZERT S for fi
HiPH, 2 LU CHEATRER if HiAt0 oV TWV3E XS IR T, 25 LT hizd, SMlloBIEc
RS L £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v Z7BI#) Bix 58U LRI Ci#EZ 5 2 BBE D SRS W 2 BET 3, FEOHL
FHCEDERELZHN 2T 4 28y F 7TV LI DRESNET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

GIL  global interpreter lock BB L TLEE W,
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global interpreter lock (Z'B— VLA Y X T Y ZBa v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2REFTH2 2R3 2EHATT, Zhickd (dict
REYDEBEBMAAAREED) ATV 27 FETFADFERET 7€ 2IH L TREBRINICZ 212 5 DT,
CPython OFEENS TR DET, A VXSV A2 ERYy 7 $T5Z2 T, wAF T Ry
HET 2UMHHD IR Mg EHRIT, 4 V2TV XEMBICTLF ALy FMETES X512k D 9,

7272 Uy BBUEED 2 WIEAHRD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HREOFEOEVILE L §
% ¥ X2 GIL 2R T 2 X5 ICRGEI SN TWE T, %7, [/O Lz 3 2586 GIL 3EICHREn T,

MR HHASAVF ALy M Led 27V & (R 7T -2zl vkETr vy 73 2%) H6
FEINFE LD, BRI Taty FPOHEDRT 4+ =< Y ADEP>TOTHIHLELATL
Joo TONRT7 =3V ADOMBEERRRL LS T2, EENIDEMICHR VAT FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A L) IESHEHFIT 27012, BT 2V =R 7 7 A L ORMEER
RATREBRL ANy Y2 HZ2FHT 2 Fa—FDFy v 22774 LTT,

hashable (/v ¥ 2 ®[RE) Nw 2 adgE ATV =27 beid, EFHBTEDO R VA Y2 fliZHD
(_hash._ () AV FABE), O+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
Pz FTT, AR Y > 20[REA TV 2 7 PRABTHE Uy & 2 BE2FRORERDH D £5,

N T AARERA T 2 7 FERHEOF —REEDA U AN— LTHZ T, HERELSD T — ZEEIZN
Ay Y 2l R F>TVWER5TT,

Python @4 2 2 =X 7T NVRHBIAALT TSI =27 NI I FEAEDR Ny P 2A[RETT, (VA MPHIFO K
572) T2a—RITNZAYTFIEINY T aPARET T, (X IR frozenset DX H72) 4 I a—&X TNz
YTFIE BERNY Y ARETH I L EDHNY Y aA[RETT, TP —EEDI FADA VARV AT
HBEOIBRFATI 2T MIT 7 AN P TAY Y aA[RETT, Z061EET (HEZRNT) HEBMRIZIESE
flicdH b, »y > afliid idO) XDELNET,

IDLE Python O#i&EFIFHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfFHER AL
MIZFEE SN TV EAN RO LT 4 2 4 VX7V XEIHTT,

immutable (4 3 2—X70) EEOMERE -/F TV 22 FTFo 43 2a—XTARE TV 22 Mcld. 5K,
XHEF, BRXORTIABERBD £F, THEDF TV 22 MNAERZER SN H A, HOMERESE S
BT, HieA 7Y 22 P ERERLRTIEED E€A. 4 I 2—XTARE TV =2 MiE, BED Y
S afHEPREE R BRI CEERZE TR LET, H#EHEOF—2Z0HITT,

import path path based finder %3 import 3 2 E€Y 2 —VE2REKT 251 (L7213 path entry) DY R b, import
. 20OV R MIEE sys.path 2ORETH, 7y Fr—YOHEEIH Y r—2 D __path__ EM
"o HRET,

importing »2EY 2 —/L® Python 2 — FMFIDEY 2 —LD Python 2— FTHX 23 L 5ICT 3UHETT,

importer BV a2 —AZELTE—FT2XT7T 27 b, finder & loader DEHSTHEDHEFTI 27 b,
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interactive  (Xf&EHY) Python ITIEMEEHIA > X 7Y ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFITINTHRERZ Z A TEE T, python 2B 5IHELEXTWKEITLTL LIV, (av
Pa—RDAAL Y A=a2—»5 Python DXFENA VX7 X R TES20d LOLEE A, ) XEENA ¥
RTVREFE, HLOTATF7EALTARED, TV 2 — ARy F—IDOHFETRNTAS (help(x) BHZ
TBWTLEZE W) OIZIFFIERNZY =TT,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMNMIMEL £, (N ba—Far
NATDDZ7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RGFGELIE, V—RAIT—FDT7 74l
. FTEAABEHRRCL THOETIE 2L Vo BER LIS, BEFETTEZILREKRLET, 1 ¥
£ 7Y ZBAOFETEE., 2284 FIBROFELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, T 2 -1 TRTDY
V7 4 IVBRNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMENCERT 2, Filk 72 —XCAD
T ZOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v FRU Y72 —XHPIETFENSa—-F
F. ENDKIEFET DY Y —ADTTIHEREL W (KK H2HNE T4 75 Y —EY 12—/ warning HEHE
TY) 7DITkkA RBISMCER L $9,

AVER=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERIZY S MOE
TP TLIEZETT,

iterable (RIEFIFEA 7V =27 M) BREE—HFIC 1 DFT0REZ A7V =27 M TF, KIERREA 7Y =7 +offilic
3. (list, str, tuple YW o 7k) RTOY =7 Y ABP, dict R T7AINFTIIF oD
MDIES —r Y R BB WVIE Sequence BFREmEFEIEL: __diter _ () XV v ¥ __getitem _ () X
Vo REFROEED I FADA VARV ANEENE T,

RIBAREA 7Y = 7 MiE for M—THARZOMEL D> —Fr v 2 (RiFE: 2ZTOY—r v R2iE, ¥—
Iy ZABITIR 5 T2 DF N S ) DIAE L 7 BRI (zip (), map(), ...) THIATE (¥, KIEAAE
A7V P HAAHBER iter() DL LTET L, A7V 27 PN TEATL—XERLET,
DA T L =R E—HEOEZG| EETEIENTT, @EIIREREA 7Y =7 b 25 BICid iter()
EREAEDATL—=RA TV 27 Ve AR TERIET2RBEEIH D /A, for XTI Z OHEE HEINIC
o, —RRELOEMEER L TL—F2E L TWAHA 7L — R 2HELET, 17L—% , &—
TR DR —2 BRLTLIIZE W,

iterator (A 7L —XR) T—XRDOPNERHATE2ATI 27 b TT, A 7L =KD __next__() XY v FZ#D
BUMERH S (R 3HHAA LR next ) WCET) &, MADOFTOERZ—DOFTORLE T, 7M1
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A7V —XA 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATD StopIteration ZEHLET, 4 7L —XIiE, 204 T
L—&F7Yx2 PAEZIRS __diter__ () XYy FEEELRITNERLRVDT, 4 7L —&Iftho
iterable Z %M 3 21ZL AL DB THHATEE T, BoZF D & LAHIMIBERORIEZITS X57%a—
FTF, list DX H7%R) avy7F+A7Y =27 ME BE%Z iterO) BRBICA T =27 MZELLD for
N—TWNTES 72N, FBREAOA T L —XZERLET, ZNOE2ATL—XTITB 32k, Hi
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HDOATL—=>a Yy THAFBADEILCA TL =24 7Y =27 bZBEMIGRT 2D, DAY TFDEII
fgofbibij—o

PRI IBEIE typeiter I2H D 5,

key function (F—BI%) ¥ B H 2 WVIEHEBEK L E. VY — FRIEFLB D720 DOEZ RSO L ATRE
7Yz 27 b (callable) TF, flz1Z, locale.strxfrm() % F—RFCH X, vy — U KFOY -+ D
HEICD s oY =P F—2IRL T,

Python DZ L DY — i % —BEEZ WD BROWIESL 7V —FALE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENH D 3,

F—BBEER HIEIFWL 20 H D 3, HlZIE str.lower() XV v RERXF/NIXFEZRXFILIZVY —
PR F—BEBELTHES ek ET, HBWIE, lambda r: (r[0], r(2]) ® XS5 7% lambda
A oxF—BEEZ 2 TEET, 7. operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() W9 3 DDFXF—Ba> A+ 77 &2 LTVET, F—BROIMED T EMWTTD
filix Sorting HOW TO 2SR L TL X\,

keyword argument FE5|E S L T ZE W,

lambda (7 4 %) 4D 4 ¥ 54 VEET, O OHINE 2IFHiiEhd 1 20 X 2EAFT, T4
XA ZME M1 lambda [parameters]: expression TTJ,

LBYL TZ 25Dt (look before you leap)) OMETS, ZDaA—7 14 ¥ AXA VTR, FFOH LKL
TR, BIRIICHRSM (pre-condition) HIEZITWE T, EAFP 7 7u—F L MBIYT, of XHT
CEAMONZ DRI T T,

~NAFALy MEENLEBETIE, LBYL 77 —F13 " A2” #ffr 7 MR BEOHSIREZ 5 &
ZFTVRIBHH ET, BlZIE, if key in mapping: return mappinglkey] W95 a— Kk, HIED
%, MDAy FOBEREKRDENT mapping 25 key ZHDFRS L RML £5, ZOMER. vy 275250
EAFP 7 7/u—F %25 Z L THIRTE %7,

list (YA b) Python DMARAAD =T 22 TF, VAPEWSHATTIA, V27V XTI, fio
ECE DB (array) & [FAEDH DT, BHEADT7 7R O(1) TT,

=g C

list comprehension (VX FPAWKE) > — 7 Y AFORTH L VWE—HOERLZUH LT, ZOR»5725
ANEIRT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256) if x
h2==0132k.0»5 255 FTOMEMZ 16 ELHEREK (0x..) LEXFHNH225 ) A MEAERL £
T if BidA TS a v TY, if BHIHBRVEGE. range(256) DR TOEEINMIHEEINE T,

loader £V a2—N%0— K354 7I =7 b, load_module() EWIHATD XY v REEZERL TVWARITIUIR
DEVBA, B—X—I3—MINT finder 2 HRENE T, FHMlE PEP 302 %, abstract base class 12w
Tl importlib.abc.Loader B L TL 72X W,

magic method special method M < 12) 12FAFKE TS
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mapping (¥ vy BV ) {FEDOF—HFEXE VK- L TWVWT, Mapping »* MutableMapping @ fHHRHEK >
TJA THEINIZAY vy FEEELTWEaYTFA TP 227 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ Bf&
3D D ETH, HYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XXZ T R) 7 F7ADI FATT, 7 I7RERIZ. 7I7RA%, 77 ADEFL, HEYZ 7 ADY A b
PEDET, XX 7 7RF, #06 3058 LTRIUIMD, 77 RA2E2BELEZAVET, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 2R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—F —ICH-> T, XRXT 7 RFLLBEDRN
BDTT, LeL, —HOBHBHETIE, XE 7 7 RAZWNITI LAY Mgkl £, e 23BN
7eRADu o7z, ALy Re—=THE2EBMLED, 7927 bOEREEBHLZD, V7L
VEFEETZRYE. ZLOBETHHAINE T,

R X2T T2 #BRLTIES W,

method (XY v F) 7 7 ARKKOFTERSINLBE, 2D77ADA Y AR ADEIEE LTHOH S5
By AV Y FBA VAR VAL T 27 b 2E— I L LTI £F (ZOFE 5 HITEE self &
IR ED) B & RAMEINEZXO—T 3ZRLTLIEZ 0,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 AN ERZ BRSNS IEHTT, 2.3 DD
Python 4 > 2 =7V ZHFAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (3 2—1) Python T — ¥ QMBI Y LTIZ76< A7 =2 b TF, Y 2— MIERED Python
FTV 2 VEEUARIERMERLE T, Y 2 —MZ importing DUIRIZ X 5 T Python IZHAAEN
S

NVT—2 ZBRLUTLTEE N,

module spec EY 2 —EBR— KT 23DEbONE A ¥ HR— FEHOIFRE FCHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y XA TF,

MRO method resolution order ZBML TL FEW,

mutable (2 2—X70) T2 =X TNRATI =2l M 1d0) ZER PR EZEETEES, 1S a—
2T)) BBRMLTIZE W,

named tuple 7 ZHiIfTEZ X T L WS HFER. XTIV EHRLTWT, 4 0T v 7 AT EZRIIH LEMZ
FoTO7 7 ABTELZEEDERI FRARICHEINTVWET, 2R 7 RIMOMEED Fio T3
bbb EI,
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time.localtime() *® os.stat() DR HEZET WL O DHAAABIIAHIT & R T TS, oAl
¥ 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 DOHAHFIMT & X TG AABLTRNI R > TWE T, ZOMIZH HFITE X T,
WEDZ Z AERT tuple ZMAR L., AHIO7 4 — LV FZERL TERTEXT, Z20L54K7 5 RAEFF
) TE W=D, collections.namedtuple() 777 M UBITIER L7 D TX £3, REDOAEIX. FH
TEVWIHAFIT E X TR AIAADKRIMT & X T IZINTI R X Y v RE2BINTEE 3,

namespace (FARTZEM) ZRPBNE N2 LTS, ARMZEMEHEL LTHRESIAE T, ARTEMICEA T
T PD (XY RD) ARNFIRRBRobDIT TR, AR D, KBRS D, 2L THAIA
ADBDHDH D F3, LATEMEEBHATOEREZC I ICKXoTEY a— A M2 K- T 5, HIZIZH
#{ builtins.open ¥ os.open() WFHHIZEMTRAENTVET, /ol EOEY 2 — A0 ZELE
LTWR2HHRT % Z 8 ko THARTZEBIEAT M RTFHEZ 3R L 3, HlRIE. random.seed() %
itertools.islice() &FEL ., ZHZNEY 22—/l random X itertools THEREINTWVWS Z 2 HHH
LM TT,

namespace package (H#lZEM <y 7 —2) BT Rvr—yDar7Fe LTREEEINS PEP 420 package o
Namespace package X8 %Z & { PRI EE 3.
CEEDFT,

_init__.py 7 7 A WD, reqular package

module 2B L TL ZE W,

nested scope (F R FEIN/Ra—7)IMITERSIN TV EIERESRT 2HRETT, HlZ3. » 2B HO
B o TERIN TV E5E. NHOBEBIZAMIOBEBTOZRBEZSRTE LT, r X SR a—-7
377 AV P TREBOSZRIZINTE, ZHORAZFTERVOTERL T LIV, a— VR,
RONADOR 2 —FTEREHGAFEELE T, FERIC, 70— VERE[S & 7a— L ERiZEfE oz
MAFELET, nonlocal THHIDERICEZADE T,

new-style class (FTRAXAND T R) GTREETDI FAATY =7 MHONTW BT D EWAHTT 37, ARG
D Python DN—=2 a YT FIRRANDT FRADAD __slots__ . TAZ VTR, __getattribute__ ()
I TAXY B FLTHEHIXY v F%ED Python DHF LWV, SREREREERFIFACTE E L

object (A7 Y =2 b) K (BHCMHE) LERSNLRZEBED (XYY F) 2502 TOT7—X, BLIE 2T
DHAEZAINT A ODFRMDIEKS FADZ L,

package (VSv =) BT EY 2 —ASLHRTH TRy r—I2EL I L OHIKS module DZ ¥ TF, HMY
MZiE, Sy =% __path__ BH%EFD Python #7227 F T,
reqular package £ namespace package B L TL 72X\,
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parameter (1RG5 AT OEMAET BE (2 AV YR ) DERICBWTHENZIT 2 Z3|18 ZHELET, K
SIS DD 9

o MUBEFRLEF—T—F: B THEIWE F—T—F5|H L LTEIT N TEI5BEHEELET,
ZHUITz e ZIBBLT D foo % bar DX 51T, 77 40 b ORGIBOEEHTS:

def func(foo, bar=Nomne): ...

o NEHEM: MEBEIXL-TOAGALNZGIHMEEELES, MEHFHOLIEIL BEERDTIHED Y X
POHTZENLDRAIZ / ZEDDI I TERTEFE T, BIZIETEED posonlyl & posonly2 1EfiE
HRHSIBICRD 5

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRERH: F—U-FREoTOAEILNDFIHERELET, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BERDIRGIE Y X Miz&DHI-A]
ZREMBESIBEZEZHD x D% TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERMWUE: (MORIIETEICRT SNLEREOMET BTN T) EEOEKDOMES IBHEZ 5
N2 eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGEADRNC x 22035 28T
ERTEET:

def func(*args, **kwargs): ...

o AIERF—T—F: (fhORFIBTEICZI SNLTEDF— Y — FEIBICZ T) LR * —
U— REBHBEZND e BEELE T, DX REIEE. EOBID kwargs D & 512K 15%
DHNT **x BT B L TERTEFET,

WREIBEA TS a Y eHDGIBOESL HHIFETE, 7> a YO5/8UTET 7 4V MEBIEETZ
£9,

RE1% . FAQ @ SE5IE 2 IRGIEDE NI TI2? . inspect.Parameter 7 7 R, BHEE €7/ > =
¥, PEP 362 2B L T,

path entry path based finder 5 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 WXHBEY 2 — Ve HEOF 2 HEEZH>TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder 2Z [ L
TLREW,

path entry hook sys.path_hook U R MZ® % callable T, f8E X N7z path entry WXH B EY 2 —LE RO
2 IEEH > TWBEEIZ path entry finder I BL 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 NI RT LRRAERLE T, path-like A 72 =7 ME, 2%
KT str A7V 27 bR bytes 7Y =7 b, ¥£7/1d os.PathLike 7B ba L ZEEL LA TI 27 b
DENPTT, os.PathLike 7B FANEZHR—-FLTWVELF TP =7 M os.fspath() ZMHEUSHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEZ 3, os.fsdecode() & os.fsencode() I
FhEh str HB VI3 bytes ICRZDERAET 2Dl R ¥3, PEP 519 TEAXNE L,

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L TIHBRZRET 2, H20iX
Python OFHEHESC Z OBERLEREIC OV TR T 28FETT, PEP &, #EEIC DWW T OEER R Hiffi
LR  IRR T 2 HERE DIl () 1o R 2 RE T,

PEP &, #EREDIRRBCH 25, I 2 =7 4 1T X 2 REHREDHEM . Python 1272 302 RGEHRWT DL
FNDDDR O L 722 2 ZBRILTWEd, PEP 0FEICZaI 2 =7 1 NOAEEKZT
S5, RMERZNELTZZDEBIHD X7,

PEP 1 Z2ZRLTLEZEW,

portion PEP 420 TEF XN TW 5, namespace package \ZJE T 5. HED 7 7 4 D (zip 7 7 £ VITHEMN
ENTVEHEDDHS) 1 D2DT 4 L7 MV IIEHE N D,

positional argument (fIB5|#) E5|H 2L TLZX W0,

provisional APl (B7€ API) #E¥EZ 4 75V 0% HAMEIREED HETHEINICERA SN DTT, 2D X574
VET z—ANORKEREFZ, WETHZ L INTOIMIFIFINTOERAD, a7HEEICL-T
DBy Bl XU, BAFEEIRREE ({2 72— ADHIRETEEND) PITOhAET, 2D XS
REBIFIOLRAIITOLNZBDTIED D FHA - ZHUX API ZHAADENCIERE SN TWERR
RGHBBEE L7 ZIZDOATONE T,

BE APLIZOWTH, BTAMEDBWEHIR TRETFER) LARINTWET, BERIMHAL 5SS
THRITEIRBRIRREZ R T RETT,

Zo7at A&, EES A TS VEBMErREZTVA V7 —ICEVHEBUADONS Z kL, KX
PHEICELLERITONT T, #liE PEP 411 22 L TL XV,

provisional package provisional APl B L TL X W,

Python 3000 Python 3.x VU —254 D=y 7 3*—LT7F, (Python 3 2R WFRDEE - EHIESL L2
ST, ) "Py3k” el N2 2 dbHHET,

Pythonic MO FFET—MIVRE X TErNIza— FTIE#R . Python OFHC IR A T 14 & 25 7%
ZH%ea—Fh, #flzi3, Python O—7% A 74 & L TlE for XEMFES>TA T I ITNDTRTOER
WKESTL—7LET, tDZ < OFFEICIEZOMMEAIZHRND T, Python IR THWARWANIZRDDIC
BlEDH D v X —%ES5hd LOLERA:

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 (B#ith) €Y 2 — 1D a— NV RA=TH5H, ZDEY 2 — LV TERSINLT TR, B X
Vo RAD, 7" RR” BRT Ky PRI TT, PEP 3155 TERSINTVET, +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 NADBRTHELNS &, BRLEMR (fully qualified name) 1IZTXTOF Ny ¥ —I 2 G2
DRy MK, flZiE email . mime.text FEHEL F I

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'

reference count (BIRADV U 1) 24 T7Y =27 MINT 22RO, ZRATV VR0 ICkolt & ZDA
TV MEIWEINET, IV Y MIEEI Python ®a— F EIQIEBENEEAD, CPython FE
DEBERBERTT, sys EVa— L&, Tl ov—2PWIEEDA T 27 VOSBRIV YV EHIZ20DD
getrefcount ) B ZRALL T,

regular package m#if7. __init__.py 77 A VEELT 4 L2 MY 2 LTD package,

namespace package FSBLTL X0,

_slots__ Z7S5ANTOEET, A YVAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
FTHIET, XABVERHNLEST, 2R L FbNE77=v 27 TI, ELLFSWEAPL MY vF—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADKEIHFIET 5.
EWVoltt BRRE, HHLRVDHBERR MTT,

sequence (=7 Y R) BRA VT R XDMBIIRERT 7 A% __getitem _ () FAY v FZHELT
PR—bPL. BREZIRT __len (O XAV v REERL iterable T, fARAAS —F > 2BNZIE, 1ist,
str, tuple, bytes REDBH D FF, dict & __getitem _ () & __len__ () dHFR—-1PLETH, KR
DERICEER T KR D immutable 7% — 25 720, ¥ —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 @—FETHRIEITZ—DODFIBMOENT X DEIREINE T,

slice (RT7A4R) — i =T VR O—WEELATI 27 by RAT7A4REZ, BFERL [1 THRONEHD
BoficaaryzEL ZeTELNET, R, variable_name[1:3:5] T3, AfEN (RF) L5
slice A 7Y =7 F2WNETHHLTVE T,

special method (kX Y v V) & 2 BUTKRE DR, BIZXME % 57012 Python 22 HHEERICFE N S h
2RV v R, ZOFEDOXY v Fid, XYy FEORAILRRICT VX —Xa7 2 OBDOVTVWET, K
BRAY v FIZOWTIR BHAY v FE THRHSATHET,

statement () XIERXA —bF (A= FD” 70y 7)) TAARBERTT, XE X 2F—U—FroMlZh
5H5DDEELNTT, BREIWIE if. while, for BHDFET,

text encoding Z=a— FFH|zLrya—-FF3a—-7v 7T,

text file (TFRAVMT77A4N)str 7020 M eGAEEZTES file object TS, LIELIE. 7FA M7 74
WEEBRICAAL MEROT =X A M) =217 72 AL, TFALIVIA—T1 27 ZHPNCITVE
T TXARMTZ7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETEZ 77 AN TV 27 MZOWTE, N1 FUT 71l SR L
TLEE W,

triple-quoted string (ZE 7 4 — FXFH)) 3 0D LT 4 — bElE (") 7R w7 4 — () THELE
FH, WED (—H) 74— P LFINHANTRIT E 2 XFINTEWNEDH D FEAD, ZO0OMETH
HTT, 1002200827 4+ — bEBEER TRy —FHLICELS 2N TEE T L, TlFCE (\) %
bR THHEBUTICE D2 TEZDT, FXaXy 7 —a Y FHEE S FHICRICERTT,

type (&) Python #7227 FOBIIA T 27 B DES5RDDIERDET, HOWHF TP =7 MIA
ERoTVWET, A7V 27 OBNE __class__  BMT7 722 0L7%2D, type(obj) THE LD HK
x93,

type alias (WA V7 R) RORIHT, BEZFEANFITRALTERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, flZIE:
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from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

CHEBRDESITEDFHARTSTEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFAAD ® % typing ¥ PEP 484 &ML T2 & W,
type hint (B> b)) Z8 7 7X@ BB 5 X — 2B D EOFRF XN 2 B2 HE S % annotation TT,

e » MEIREATIER L Python TIEHITIEH D AL, FVERNTY — LI o THRATH D, IDE
Da— LV 77 720 Y ZOFPFITRD £5,

Ia—rOVER, 77 R, BT, n— AL B THEVHDDE L ¥ M typing.get_type_hints()
THRBTEET,

FERED AN ®H % typing ¥ PEP 484 &ML T 2 & W,

universal newlines T¥ 2+ 2+ VU — LADEFRED—DOT, UTFOIRTEITRLBML T3 Unix DITRKRE
"\n'. Windows OFE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHLZ. PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥7 /7 —ay) BB 5037 5 REED annotation .

ZRDH BN 7 AREICERZH 72 & 23, AATRERTT:

class C:

field: 'annotation'

ZR7 /) T7—aid@FEEBEEYF oo ET: flX. ZOZEEE int DEEES Z 2
REhTVwET:

count: int = 0

ERT 7 T—a O OWTIE FRIG A (annotated assignment statements) HiTEzR L T
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) HEAANICU)I D BES N FTRE TS, Z4AUT kD Python 2—% &7 7V 7 —
P aYiERUY AT 4 ETEHWTWA MO Python 777V 77— a2 Y OEENCFH T 5 Z £ %< Python
Ny r—=IDA VA=V EHFETI LD TEET,

venv 2SR L TL ZX W,

virtual machine (A< >) BRIV 7 by 2 7IZX D ERSNza Y ¥ a— &, Python OfRf~ 1iE, N
A ba—=FRary Lt IRMN L N FO—F ZEITLETD,

Zen of Python (Python ®f&b) Python ZHELFH T 5 L TOEZ L5, Python OFKEHHEAIL Bz Y
AMELAEZSBDTT, MiE7m > 7+ T 7import this” T2 2DV A MEFDET,

172 18 A & A5



1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.8.19.

4. PSF is making Python 3.8.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.8.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12HE <)
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HIDR— % 5D E)

under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.19 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1%i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212Hi<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES

(RDR=I12Fi <)

C.3. Licenses and Acknowledgements for Incorporated Software 183




The Python Language Reference, 'J1)—2X 3.8.19

HIDR— % 5D E)

WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

184 1 C & B >1E> X



The Python Language Reference, 'J!)—2X 3.8.19

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

(KDR=12%i <)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

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<= 1%i)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1%i)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

KDR=12%i )
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 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

KDR=12%i )
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:
Copyright (¢) 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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__call__(Q) (object DAYV v k), 52
__cause__ (exception attribute), 125
__ceil__() (object DRV v R), 57
__class__ (instance attribute), 33
__class__ (method cell), 50
__class__ (module attribute), 43
__class_getitem__() (object DI FAXY W R), 52
__classcell__ (class namespace entry), 50
__closure__ (function attribute), 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 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 k), 58
__file__, 79
__file__ (module attribute), 32
__float__() (object DAYV K), 57
__floor__() (object DAYV v ), 57
__floordiv__(Q) (object DXV w K), 55
__format__() (object DXV 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 w k), 40
__iadd__(Q) (object DAY v K), 56
__iand__(Q) (object DXV F), 56
__ifloordiv__() (object DXV v ), 56
_ilshift__() (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 W R), 47
__instancecheck__() (class DXV w F), 51

_int__(Q) (object DXV F), 57

__invert__(Q) (object DAYV v K), 57

_ior__() (object DAY w F), 56

__ipow__() (object DRV w k), 56
__irshift__(Q) (object DAYV v K), 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 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 DXV 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 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 DAY w K), 55
_package__, 78

path__, 79

_pos__Q) (object DAV v K), 57
_pow__Q) (object DXV v K), 55
_prepare__ (metaclass method), 49

__radd__(Q) (object DAYV 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 R), 55
__rmul__() (object DX k), 55

_ror__() (object DAYV F), 55

__round__() (object DAY v k), 57
5

rpow__() (object DXV v ), 5¢
_rrshift__() (object DAY v F), 55

__rshift__() (object DAYV v ), 55
__rsub__() (object DX w k), 55
__rtruediv__Q) (object DRV 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 v F), 53
_slots__, 169
__spec__, 78
__str__Q) (object DXV 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 F), 55
{} (curly brackets)

dictionary expression, 93

in formatted string literal, 16

set expression, 93
| (vertical bar)

BEF, 107

|=
augmented assignment, 121
~ (tilde)
BETF, 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
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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
B with statement, 138
AssertionError, 122 ASCII, 5, 13
AttributeError, 100 asend() (agen MKAYV v F), 99
GeneratorExit, 97, 99 assert
ImportError, 127 X, 122
NameError, 90 AssertionError
StopAsyncIteration, 98 B, 122
StopIteration, 96, 124 assertions
TypeError, 105 debugging, 122
ValueError, 107 assignment
ZeroDivisionError, 106 annotated, 121
RIEEH attribute, 118, 119
PYTHONHASHSEED, 41 augmented, 121
HEAAH 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 X, 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
FTVTUhk, 98
A athrow() (agen XY v k), 99
atom, 90
abs . attribute, 25, 157
KRR HBIH, 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
EET, 111 generic special, 25
annotated reference, 100
assignment, 121 special, 25
annotation, 155 AttributeError
annotations B4, 100
function, 141 augmented
anonymous assignment, 121
function, 113 await
argument, 156 . ) in comprehensions, 92
call semantics, 101 F—J—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
FTTxIk, 26
break
3, 126, 134, 135, 137, 138
built-in
method, 31
built-in function
call, 104
A7V, 31, 104
built-in method

call, 104

ISV, 31, 104
builtins

EDa-—I, 147
byte, 27

bytearray, 27
bytecode, 33, 157
bytes, 27

HAHIAAHEE, 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
I 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 I), 61
close() (generator DXV v 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

HAHIAAHBIE, 131
complex

number, 26

A7V U b, 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

#AHIAHEEE, 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

$AIAAHREE, 131, 148
evaluation

order, 114
exc_info (in module sys), 35
except

F—7—F, 136

exception, 68, 125
chaining, 125
handler, 35
raising, 125

exception handler, 68

exclusive
or, 107

exec
A AL, 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
HAHIAFHBEE, 57
floating point
number, 26
FISUk, 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
FTTxUh, 34
free
variable, 66
from
import statement, 65, 128
F—U—F, 95, 127
yield from expression, 95
frozenset
FTTTUhk, 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 Uk, 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
ATV, 34,94, 96

generator expression, 161

generator iterator, 161
GeneratorExit
Bst, 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

HAAAHEE, 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
HAHAHEE, 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
FITTTUh, 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
B, 127
importing, 162
in

F—J—F, 135

205



The Python Language Reference, 'J1)—2X 3.8.19

BEF, 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

FITxUk, 32,104
int

A HBEE, 57
integer, 27

representation, 26

FTTxTUh, 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

A AHBIRK, 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

T2z Uk, 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
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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
IS, 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
A7V, 25 118

nonlocal
X, 131

not
EETF, 111

not in
EET, 111

notation, 4

NotImplemented
FITTxIh, 25

null
operation, 123

number, 19
complex, 26
floating point, 26

numeric
ISV, 25, 33

numeric literal, 19

O

object, 23, 166
code, 33
immutable, 90, 93
object.__slots__ (#HAAEH), 46
octal literal, 19
open
HHAHAHREE, 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
EEF, 112

ord
HAHAHEE, 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 (fiE3|#), 168

pow
#AHIAAHBEE, 55, 56

power
operation, 104

precedence
operator, 114

primary, 100

print
&AL, 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
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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

#H A%, 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

HAAHEE, 57

S

scope, 65, 66
send() (coroutine DXV v k), 60
send() (generator DXV v K), 96
sequence, 169

item, 100

FITx ok, 26, 33, 100, 101, 111, 120, 135

set
comprehensions, 93
display, 93
FTTxUk, 28,93

set comprehension, 170

set type
FISxUN, 27
shifting
operation, 106
simple

statement, 117
single dispatch, 170
singleton

tuple, 27
slice, 101, 170

FTVxTUhH, 53

HHHIAHBEE, 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
BIst, 98
StopIteration
BI%t, 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 F), 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
7T xo Lk, 27,100, 101, 113
type, 25, 170
data, 25
hierarchy, 25
immutable data, 90
fAHAHBI%K, 23, 48
type alias, 170
type hint, 171
type of an object, 23
TypeError
Bk, 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

\Y

value

default parameter, 141
value of an object, 23
ValueError
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B, 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
BEHT
% (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
X, 124

Z

Zen of Python, 172
ZeroDivisionError

I, 106
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