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ZDY 77 L YAR=a 7Tl Python SeEOIEE., " a7 eikbtvxy 74 7 X7 ZOWTEBL %
To ZOR= a7 MEZ ST RVEEHI2S LNFERADY, EMITZEIEEELTVWET, HATRL
MAAAL TP 2 7 FERISHAAABEE, HAAAEY 2 —VICET 212~ T 4 7 A&, library-index T
RSN TVET, BRE SR Python FEEAMICIE. tutorial-index ZZH L TL7Z& W, C EfEH 5
W C++ a7 o<mificid, 20227320~ =a27 A5 D %7, extending-index T
¥, Python fEREY 2 — N 2EL EZDDE LNV EFERICOVWTARRTWE T, F7. capi-index T,

C/CH+ Tr I I7<hPHHATEEZ M V& =7 2 — ROV THMIEAR L TVWET,







ONE

L ®HIC

DY T 7L YAY=a7UE, Python 7025 I U/ SEAKICET 28R T, Fa—rU 7L LT
EPNTZHDTIEDHD FEA

MEAES =27 V2 TELRITERICEZ S 35—/ T, XERFHEFTS oL TIzowT, Elikah
TG TIER S HFEER M S Z 8 LE LTz, 2995 28T ZORFa XY MO EEHRHHEICE o T
EDFART Lo TVARIETTTA, PRPHVFVRFTTIE-O-TVWEILETL XD, MoT, dLit

DBRTZBKEPERTVBANT, ZORFa XY MEFHS Python ZHEFHEL IS LTVWEDRE,
mr e HERILRFERSRNZ e 2D D, FBRICEBZH 2LOFELHEETIPIHICRSTL & 5,
Wz, H7R7zP Python ZFA L TE Y. Python FFEDH 2 FHEDOTHEBITB VT, BERHRIDMA 2 &R
BolBa, TOBZBZRIDORF XY M THIEIESOILNZZETLED, dLIDERLEIN-55E

BEBLEARS, DRIEOKMEEZREL TOWAEZVTOEVERA — LIE, Z7u—VAERZEETDHHHA
LTLEZW =),

FEWHET2HMEEEYV 7 7 LV RAD R F a2 XY PCHRETELDIEEMR L TS - ERIILEII D
HHLNT. AULEHETHRRDIFRZIEL-LIEEL T 200 LR WAS T, —J7. CPython MK
b T3 —>o0 Python %3 (5% éi%éhhﬁfmi?#)&®f\ﬁﬁ@?%ﬁomf@\ﬁ
WCHEEIC K o T L 2 DHIRAIZ SR TWBIHBE L, M TBliESHD 3, oT. ZOTFA T
BRICDT o TRV 7 FZEICB T 2R (1mprementat10n notes)” 236 DIXDHLNTVET,

Python EX 3 WIFhd, A DHARAAEY 2 — L e EEEY 2 — BB LE T, ZR5ICOWVWTIE.
library-index TRF a2 XY MEEINTWVET, WL DL DHAAAEY 2 =IOV TIE, SHEERCER
BPPHDED>TNE L EIZOVWTHATVET,

1.1 3J®D Python D3R

Python ®FEE Y LT, BHEHRWTEHELAREEN UV EOELELTVWET, 2R OFEECELTd, FE
O L —HFETHEIEN R =T E T,

FLHSNTVWREEIULTOIDONH D £

CPython ZHUIRDHBEFINTWBHURD Python HET, CEFETEDINTVET, FLAYDESE. B
FEOFRERED VWH R REXhE T,

Jython Java THEZE XNz Python TS, ZDFHEEWX Java 7 7V 75— a Y DidDAIZ YT FFREL L
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T DL B Java 7 R4 75V eflioe7? TV r—2 a v 2ER T 27Dl T 5 TE
E5, Eloy Java FA T 7 VDT A MRERT 27201 LIILIEHEAZIATVWET, X 5R 231K
IZ2WTiX the Jython website 2B L TL Z& W,

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

IronPython .NET T Python 2327250 5 —DODEETT, Python NET 2 ixERk b, 2T IL
ZAENRT S Z DT E S Python DEXEDH D, EHE Python 2— FZ.NET 7t >r7Vicary i1l
3, ZHZ Jython DFIRDOBFEE TH % Jim Hugunin IZ X > THESLNFE LTz, X5 HERICD
WTiX the TronPython website ZZH L TL 72X W,

PyPy 58212 Python TH 417z Python OFEHE T, MoFEEIZEIR LRV, A Xy 7L XDPR— |
. FHTHF (Just in Time) 2 Y84 FREDEERERELZ I R—FLTVWET, 2O7/B =27+
—o2DHMIX, (Python TEDPNTWEZLICE->T.) A V&7V XREFHBEIEBIETE S LX5I1CLT,
SRANRTOERZEFL T2 2T, o2 5MEMIX the PyPy project’s home page 12 D £3,

INOLDHRFEEI D= a7 VTR INFTELEIZPER>TVS, b LK, F% 0D Python K
FaXY MeMABERZSTOWEPZEDEROPNHINTVWETL kD, DRESFEHLTVWSEE R
T, REFEEFOIDELD 208505 HWiT 272012001, SFEEDMEHREESHL T IV,

1.2 AR Za7IIICEITFBREE

FRIENT & RSB S B RCIE Tl BNF AR T2 MA LD 2fo TVWE Y, ZDRIETIE. U
FonRldERz e b £

name = lc_letter (lc_letter | "_")x

lc_letter = "a"..."z"

BHIDITIE. name 2% 1c_letter DRAICE R FE/ZIZZNLLED 1c_letter & 7 Y X —RA 7MWV T2d
DTHZIZRLTVET, ZLT, lc_letter id 'a' 225 'z' S TOMSLLDNF—FTHS I LER
LET, (ZOHANZ, 2O FF 2 XY MCEABINTY 2 FAHHAI e #SGRANCBVWTER I ATV 245
(name) T—EHLTHEOATVET),

EHANE name (AN X > TERIN TV B DDOHAI) & := 1OMAED 3, |MER (1) &, HHO=E
REEZ0bHFHEXT 2L ZRMFVET; ZOEFIE. ZOERBVWTRLEAEEEORVWEETTT,
TARYRAZ (¥) 1, BANCL 2ERZOL AL LOBEDIRLEZRLET; Ak, 772 (+) E—EUL ED
MDSELUT, AN ([ ]) KlbhzFak, FasEefr»—EHES 2 Hlosuhzshud, Bvod
DFNIF TS a>ThH?3) ZeERLET, * BXO + HETOMAHEBIITRERBOMS RoTwET
FADZN— A IFEMEENE T, V7T IALFINE 7 4+ — b THbIhE T, A =2 %228l
TVW3EEXDABEREHED T, RANGER., RIS THET; ZHOERKEO S 2 HANK, &4
DITIZODNWT, FEMROEAICELHOITE LTEBINE T,

(LDBID & 5 7R) FAERTIE. MO0 BFENFEDLATVET: =2D Fy PTRYILNTWVWE DDV
4 F1E FCHIC



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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FIAKFIE. oD FED ASCIL XFa— FicBiF 3 (AEHR) Bl b FE —FRAC L 2R L%
o Bh v AROEH] (<...5) . ERFAOS Y ELETBT IR D A TF; BRI, HIE
U R HERTVED DS L R LIEDNS I 2B D T,

FA ORI OEROBTHELN TV A ERLIIEL A LRI TTD., ZORKIIKRELENADD T3
FRAERIAN Y —2AHDE A DXFEWMY N F T, MECERITFAMN TERINZ—EHD =2 V%
WO ET, RE (7 FAEN) 2B 5 BNF ZTRXTFHERDLDDHDTT; ZhUIEDETIL,
WEXERD Do TVE T,

1.2. AYZa7IICHBIFBREE






TWO

F R

Python TEH»r N7z 7 075 213 IN—HF (parser) CHMAENE T, N—FAD AL, FAENER (lexical
analyzer) \Z X o TEREN—EHD b= > (token) 257D %5, ZOETIE. FHIENEN 7 7 A V%
b =2 YN IIRT B ITIRICOWTERR L 5,

Python &7’m 22 A7 % A b % Unicode 2— FHRA ¥ & LTHARALET, YV—RA 774DV a—
FavZB3Irrya—7F4 Y IEETEX LN, T 74 & UTF-8 TY, ##fllidk PEP 3120 258 L C<L
IV, Y—=RAT7 7 A APTa— FTERIFAUI SyntaxError XL EINhE T,

2.1 171818

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

2.1.1 51T (logical line)

AT ORI, b —2 > NEWLINE TRE N F . MY EFFENTWaE5E (G compound statement
HFODFEIT: statement) ZEROT, FATUIGREITRNICE /22035 Z 8 IFTE R A, mBITE—TERIEZh
DL Y817 (physical line) 225720 PIFATOREIIIARI £ 72 13IEBRRIR 1T&EE (line joining) #i
A3 & %35

2.1.2 #3817 (physical line)

PIFRAT . AT 2 — R TXYIS N XFHNDZ e TT, V=R T 7 4RV —AXFHITIE, &7 v b
74— L OFEDITHIGa— F 2T 2 2 TE %9, Unix JERTIE ASCII LF (173D : linefeed)
XF. Windows FERTi& ASCII % CR LF (18)#: return IZH\\TITi% D ) . Macintosh 53Tl ASCIT
CR () XFTF, TOHRTORRDI—FE ES7I7Y P74+ —LTHFLIMHT LM TEX
o AMORED., RZEOVIITORBIL&mE L TOREEZRLELET,

Python \ZHDIATHEITIE, FHED C FREOSUTFOZEHFA (ASCII LF Z2RB L 72XFa—F \n H
IR 2 D £9) 1> T, Python APIICY —2a— REETHRERDHD 7,


https://www.python.org/dev/peps/pep-3120
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2.1.3 OX> b (Comments)

AX Y MIXLFHNY T IR A > TWARWAY a2 (#) 2oMmME D, RCYHEITORKETKDD $9,
FEHIRAYZATREGERRRIASEH S M TWRWIR D, axX ¥ MEEmHET2RImS 9, axX ¥ NI RER
nEg,

2.1.4 T> 13— REFE (encoding declaration)

Python 22V 7 bhO—{TH» “AFHICH 2 3 X > FHIEHER coding[=:1\s*([-\w.]+) ¥y FF 3
BE, aXAY I Ya—FESL LTUMEIAET;, ZORBOBRIAD I L —TBY —2a— K7 741D
TYa—FEEELET, TYa— FESRESOMICRTNUIRD $¥A. (THEH25E. ~fTHD2
AV PDOHBDITTRIINUIRD FHA, Tva—FESFAE LTHRET 2

# —*- coding: <emcoding-name> —*—

ZHUE GNU Emacs Treak CEE 3, /21

# vim: fileencoding=<encoding-name>

Z X, Bram Moolenar (2 & % VIM »iRiC& 3R TS,

IYaA—=T 4 YEEVPROPLRTINE, TI7ANM MDY A-T 4 Y UTF-8 T, 62, 774
NDFEFADANA P UTF-8 N4 b A — XG5 (b'\xef\xbb\xbf') 7256, 77 A NDITYA—TF 4 ¥ 7
UTF-8 LEEINTW2HDL LET (Z DHEEIX Microsoft d notepad R Z DO LT 4 X THAR— X
ATVET),

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

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

2.1.5 BRBNB 1Tk

ZOFREENAL LOYIETEREI T LTORIT272D10E Ny 7 RT7 vy alFE (\) 2o TUUTO X
SIWCLET: WEUTH XTI T 70X Y PHDOXFTRNANY 7 AT v ¥ aTboTWa5E, &t
TR ORITFT—oDMBITEME L, Nv I RTv P aBIUNY I ATy 2DBRATHBITRIFEE
HIBRL £3, BRI

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

return 1

NI RATyyaTERDORITIZEFaX I RANB I LIETEERA, £/ NI RATyvva®ffioTax
VIEFEMRTAZLIITEERA, NV I RT v T aBXFINI TFINTIHIGERRE, Ny T R5y
aDBARL M=V EMET A ZIETEERA (TROE, MEITHOXFIY T I7AVNUND N =2 V%

8 5B 2 & TR
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Ny ZRA59aZzlioTaMiT2 I3 TEEEA), LA DEGITIE. XFEANY T I MM H BNy
IRy a3 IRlHoTHRELRDFT,

2.1.6 FEBATRBYZRTTHAS:

HFUHEIN (parentheses). f#EIN (square bracket) . 3 X CEAEIN (curly brace) HOHIZ, Ny 7 X T v >a
ZHEDTICATU LOYETICOET 5 2 enTEE T, HIRIE:

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

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

IERINCHE S NTATICE I X Y P2 ED LN TEE T, MFATOA V7Y MNIEETIEH D ¥ A
ZEDMBATEEL 2 TEE T, IEARMRAHITHICIE. NEWLINE F—2 YI3fFEL £8A. JFIR
72 TOMBIE. =B A — b INFH (TS R) THRAELET; ZoHAIE. aX Y 28952
EPTEEHA,

2.1.7 ZET

AR=A, BT, Tx—LT74—F BIUFaXy rosarzEOHITIIEHAINES (T72bD5. NEWLINE
P2 VEEREINERA), XEMEERITATIL TV ZBICIE, 2297 OO0 IIAT Hi AIA H-FEAT-Hi 1
(read-eval-print) L —FDREEIC X > THRZ D Z DD D F3, FHERLNGERA > & 7Y X DEETIE, 5%
RRZATTTELMEAT (Thbb, HAXFHAX Y P RLEETROVET) X BEITH» 572 5 X0
ZRLUET,

218 17V

AT OIS B, SEHHDZEH (AR—ZABXURT) O DIZ, ZOfFOA4 YT PLNALEFHET S
TeDIEbNE T, £ 7Y LR, FITXDIN—AUEZRET 2 -DICHWLNE T,

R (ErLEDHMNC) 1 DIZDE 8§ DDAR—ATHEEMZ S, BERIBOLFEIE 8 OffFucik
D% (Unix THEODATOVIHAIEFALICHRS X5 BERIENTVET), 2L T, BAIDIEEALFETDR
R—ADKED, ZDITDA VTV VERELE T, A VT Y ME Ny 7 AT v ¥ a THROYEITICE
TEFEVRA; BHPIDNY I RT7 v 2FTOEABALA VTV M ERELET,

V—RAT 7 ANHRRTEAR=ZAZRRAEEE, ZOEKRDITINE T DAR-ZMEBIKEFT 2 X586, A4
VTV MITEERDDOL LTHINENET, ZOHEE TabError SEH I E T,

TS5y b 74— LEOEBEICEETSEE: JEUNIX 59 F 74— LA RBIFATXFRANZF 4 ZOHE
E =2V —RT7 7 ANNTET A VT P ERBEIRTTHS DRBEHTRED Y VA, /2. 779 b
TA— ALk oTE BAA YTV FLAURHRINCHIBLTWA 23 LAEE A

T A —ALT7 4 — RXFPMTOHRBERCD > THOMOETA; 74— 7 4 — FXFEFLDA VTV PLRAEE
FRCIERINE T, 74 —L7 4 — FXFEPREOZAFTOMDIGHTICH 255, ZOFBIRERTT

2.1, 178E 9




The Python Language Reference, 'J1)—2X 3.9.23

(Bl ZIZ. R_—2D8%E 012V £y FF 205 LILEEA).

HHET 2ITICBIT 284 DA 7 ¥ FL~ULE, INDENT BXU DEDENT b—2 Y Z24EKT % 7-012fEbD
NET, b= YOEREBRAEZ Yy 7ZHOWTURD X5 T,

7 7 ANVHORPIDITEFHAMTHIC, AKXy Zic¥urs—o2fEh (push ) £§; ZOXFRL TR
% (pop) ENZZLEHD FHA, AXy 7 OEREICHENTO EFIE., HICA Xy 7 OKEH &IETHIC
U CHEIZHEM T 2 X512 oTVWET, ZiwMHITOMBMEICB VT, ZDTDA ¥ 7 ¥ b LAUVED R
KXy 7 DFEHOEL RSN E T, EXFELTFEMBLERA A VT Y PLNVEXRRAEZ Yy 7 FOfEX
DHREFNE A VT Y FLANAMEIZALZ v ZiIZfE4L, INDENT b =2 VB —2EREhET, 41 V7
YMLANOUER AR v 7 EOfEL D /N XWEE, ZOMEIERZ y Z7HOWIT I OEE FL L RIFHIER
DERBA; RXY 7 EDA YT Y FLANUMELD S REWVEZITRTRESI N, BEA—DRESNZ LI
DEDENT b —2 VB —24KINET, 77 A NVDEKETIE, ARy Z1HE->TV0bER XD REVHEITE
ThREXIN, EX—2OREZINS T 212 DEDENT b—27 U23i—2&ERINE T,

DIFOFNZELL (LA LERXEZ L) 4 7~ b &Nz Python a— FO—E%ZRLET

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

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

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

p = perm(s)

for x in p:

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

return r

UTRofZ. xR A4 VFry P —12kb £9:

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

return r # error: inconsistent dedent

(FEBRE BHID 3 DDLT =3 A A—F I Lo THREINET; RIRD T T —DADTFHABHEIRTHO D £ 5
—return r DA YTV ME, ARV IPHEBERBFEESIN TV EDA YTV FLNMEE S —H L FEA)

10 5B 2 & TR
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219 F—JVHEDZER

FEAT DR L FINONIIC D 2 HEZRE, ZAXFTHIAR—R, X7, BLUTZ+—L74—F
. b= Y EDETEEOICHBCHHT S A TEET, oD b —27 Y EHERTEL HD N —2 >~
ELTARINTLED EORGEICE. =2 Y ORICZEAPKREL 2D £3 (FIZIE ab l&—2d b —
JUTTD, ablE oD b= R ET),

22 EOtD b—o >

NEWLINE, INDENT. 3 X DEDENT ofth, X FD =2 > DA 73V : #BIF (identifier), ¥F—T—
R (keyword), VT Z IV, BEF (operator), T IR (delimiter) BFIEL E T, AT (L TRNATH
WX FLGN) B =2 U TEH D FRAD. P Y EXUZEERDHDET, P—T VOBIZHVE N
DEURGE., P =2 Y EEILRICHATRETRY b =27 Y EBRTE ZREOLTIIE G X 5 ITHE
SNET,

2.3 #AF (identifier) &V F—T—F (keyword)

AT (£7203 %A (name)) 13, UROFAERCTIRBEINE T,

Python 1281} 25 F DX, Unicode BHEMBRTEHIE UAX-31 IO X, M ZFEAIMTTE
FLET, FLLIX PEP 3131 #8MBLTLEI W,

ASCII #iH (U+0001..U+007F) ANTIX, #lF & L THEMAZRCFE Python 2x B2 DERL T,
RXFENLTFDADS Z, 7¥E—Ra7 | BEOXTERIET 0 2256 9 T,

Python 3.0 &, &5 ASCII il 6 F2EAL %3 (PEP 3131 2ZHLT<ES WV, ), 205
DLFIZDOWTIE. 781 unicodedata £ 2 —ILIZE& FMN 3 Unicode Character Database R % {#iu>
%9,

W FORSICEHRA D D A, KNFREFENET,

identifier zid_start xzid_continuex

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

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

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

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

ETEKU% Unicode 7TV a— FIZMUTFERLET:
o Lu - K3F (uppercase letters)
o Ll - /NXF (lowercase letters)

o Lt - SEFENKSCF (titlecase letters)

22. g0t b—o > 11


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Lm - {BH#iSZF (modifier letters)
o Lo- ZDDF (other letters)
o NI- 8%z 33 F (letter numbers)
o Mn - FIEDIZWELS (nonspacing marks)
o Mc - FIRD D FEAFLE (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #@fEHAIFELS (connector punctuations)
o Other ID_Start - PropList.txt I3, BAAEEEZ I K- T2 72DDOHRNRLFDY X b
e Other_ID Continue - Rtk
FTARTOMAFIE. BFXERLER NFKC i n £ 3, @il FEoER NFKC iS22 %7,

A+ & U THERZTRTOD Unicode 4.1 DXFZ2HZE L 722%E HTML 7 7 4 V23 https:/ /www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt {ZH H %3,

2.3.1 ¥—7—F (keyword)

U ol &, PRIEE. £70& Python SEICBIT 2 F—T—F (keyword) & L TEDA, @H DT
LTS 22 TEERA, F—7— FNIEFECTEROB RS RFIIRD £HA:

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

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

2.3.2 FHEHDFHEIFHE (reserved classes of identifiers)

HEHED (F—7—FEFRL) @Al FIE FRREREDD £3, Zhooiil ik, ZHESKRBICH 2
TUYR=—RATXFDNRR—VTRANINET:

*  from module import * T import ENFELE A, MahiA > X 7Y X TE. ERNZITHDATFHE DR R
PEHBT -0 REN T _ ELAET; ZOHAFIX builtins BV 2 — L ANICEHEINE
T, MEEE—FTRVE E, _ ICRIRERKIEZ, ERINTVERA, import X ZZRLTLRE
WY,

AR ARl _ . LI UIEERYE (internationalization) 2 HICHWSHNET; ZOBEFICOWTORE
LWERIE, gettext ZBIRL TL 72X W,
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*_

YRAT LTEFRS NI (system-defined) HHTTT, JEARICIE dunder” %A & IR F 5 GRIE:
double underscores Dlig), THEHDHRFNIIA > X —T V2 (FEHES 4 75V 2 EE) EE L TERZ
NTVET, BUTO Y AT L TOHANE %AV v FE BRETEHEIETFLNTOWE T, Python @
FFRDOAN=Y a Y TRIDZOAFPERIND ZLICARDET, ZOFFaXy FTHREIATY
SREICED R, HEWD __*__ OAFNE. WARZAVYTFAMNIBIZFATD, BEEE

FErglFRIT DD £T,

77 AT T4 X—} (class-private) BREHTTT, TOATIVIEBT 24HNE. 7 IRAERDI YT
FA P ETHOONSGE, BIEZ JALIRESZ FAD 7 F5 4 RX— b7 BRI CHAREIEZED R Z 5

DEPST-DICEEBEINT T, #HAF (identifiers FI=IEBET (name)) ZBMLTL W,

24 V737

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

241 XFHELUNA FIUFTSIL

XFEANY T I N T OFAER TRl SN x5

IIRBll

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

| "fr" | “Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring " longstringitemkx MM | "M longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" |
shortbytes "'" shortbytesitemx "'" | '"' shortbytesitem* '"'
longbytes mrUen longbytesitemx M'U'M | MM Tongbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>
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FROAERHRAITRENTOIRCSGEN IR —2H D %35, VT ILD stringprefiz R bytesprefiz
D OETOMICZEAE ANTIRESRVWI TS, Y—RAa—FX¥t vy b (source character set) \&
Irya—74 YJESTERINET, Tra—74 YJ7ESHZRFNUL UTF-8 T3, i T>I1—FREE
(encoding declaration) ZZHL T IZE W,

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

character. See escape sequences below for examples.

NA MY FIMTE, FEIZ b R B MEHHLE T, MBIk o T, str B TIER L bytes MDA R
BV ADPERENE T, N4 MY 7 I UE ASCIL XFDABZL I N TEET, 128 DLEOKEZ KON
A MEIZRTF =L TRINRITNUIRD £V A,

XTI TN AL MY T IADRIIE, EETXT 'r' $4E 'R 2L 74 v 7 RARZFOI LN T
XFT; ZD XD BLFINE raw strings EMHEN, Nv TR T2 ak VT IAXFL LTHRVET, 20
FER, XFHN) T F T raw XFFIHFHD \U' & '"\u' DTRF — TRV ENEE A, Python 2.x
@ raw unicode V 7 ZLA3 Python 3.x CIZRR2RE2FVE T 5729, 'ur' I R—-PINETA,

N—T 3 v 3.3 TEM: raw N4 FHUTFSAD 'rb' FL 74 v ZAD 'br' ORIFEL LTEMEINE
L7

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

£ P OB WIFINY T IUE T + =~y MEAXFFNY T 74 ( formatted string
literal ) THo FMICOVWTIE 72— v FEAXFII T 2B LTSV, HHEFO £ & 'r
CHABDELNETS, 'b' R 'u' LHAGDLELZZILETEEFEA, DFED 7+ —7 v MEAD raw X
FHN T IZMIRI T, 74— v MEADANAL MY T 7 UIIAR]TT,

“EHIA—FVTFIAHIE, SHEOIR S —TEINRNWI A N FETYV T ILERHELTLEDRVLWAE
D, TRTF—=TENTVRVEITR A= 2EL LN TEET (5T, ZRLHEZDF EXXFHIHITHK
DEF), (ZITVS 7 Zd— 17 Lid, CFFIOBARRAET 5 L 2ok TFERL, ' 2 " OVFR
BT, )

'r' F7201F 'R BHEXXTFEDRODLRVHLED XFHNEEIANL MY TFIAFRDIR T — T — i v R
#C THEOLNTVEDLFEBOEANC L o THRRE N E 3, LUTIC Python TilikEhd =27 —7
=V ABRLET:

14 5B 2 & TR
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IRT=T>—7>R | Bl =N
\newline Ny VAT vy a b BATXFDPEASNET

\\ Ny 727y ¥a (\)

\! —E5 M (')

\" —EGIHE (")

\a ASCII #K~V (BEL)

\b ASCIT A 7 2=—2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCII {3%D (LF)

\r ASCII )% (CR)

\t ASCII /F- % 7 (TAB)

\v ASCIL EE X 7 (VT)

\ooo 8 HERUE 000 ZFFOLF (1,3)
\xhh 16 HEXUE hh ZFEOLFE (2,3)

NFHTOARBEINDI IRy — TS = VRAZ T BT

IRT—FT—7 >R | Bk AR
\N{name} Unicode 77— &XX—ZXHT name £\WIAFDE | (4)
\uUxxxx 16-bit OT/NHEME zozr ZFFOXXF (5)
\UXXXXXXXX 32-bit O+7NHEEME rrrzvrer EFROXF (6)

R
(1) % C AT, AT 3HND 8 I TRZHLE T,
(2) FHE C XI3E V. B xO Y 2D 16 ERLrZE WA

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

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

(5) B x5 4 KD 16 ERLAZHE N E A,

6) HOWBHL=a— FXFFIDESICLTZYa—FF3IeATEET, BRI 8 TFD 16 #HT
PRETT,

EH#ED C 28V, BBI B oI Ay =7 —r YA TRT, ZOFELFHFICHED T, T7
bbb, Ny IRZy D abBRPITED XY, (ZOFEFHIT Ny FORBIENTS: TR =T =7 20
HMANEINTS, ZOHIERDPEBL TO200 000 T BN ET, ) LFHFHTOARMI NS T2
=TT = Y RE. N MY T IR, BEEINBROWIR T T R LTHEEINS DTHER
LTLEE W,

*1 https://www.unicode.org/Public/11.0.0/ued /NameAliases.txt
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N—Yar 3.6 TEE: B#INR» oA —7 > —7% 2 Rid DeprecationWarning Z4EM L %
T ZHUXRDN—Y a3 > Tld SyntaxWarning 12 D, W34l SyntaxError 272D £3,

raw V770 ThH, BIRFEINY 7RS¥ aTIZRY —FTEETH, Ny 725 v 2 BIRS CFINHE
DET; FIZE, o \"" BEMRLFHN T ILT, Nv 7 RAF7y¥a ZH[AR» LR LTI ERL &
T e \" RSN T I AT (rtaw U T IR EBAEEL 0 TNy J X5 v P a2 TROLE S Z LI
TEERA) BRI, (S 7 RT 9y 2 EBO 2 F— b LFET RS —F LT LE S OT) raw XF
FZBE—DNY I ATy aTEROLEZZLRTEIERRA 2018, Ny I RAT v Y aDERICEITIET
b, T Z EIRT 2 OTIRABL, V7T 71L0—8THrZhs DO T LTHRRENET,

2.4.2 XF5) T I I DFEE (concatenation)

XFHNRNA MY T I E HWCRR 252> TWTH (HEAXFTRY - TH) HEEHLZEE 5
TEHNTEET, ChEELADLFHNERMET 2D AILEKERH 3, LAd o T, "hello" 'world'
¥ "helloworld" ¥ RUTT, ZOMEERS> &, Nv 7 XF v az@lo Lz, BOXXFIEFEIIT
HEL THEEBITICE D 087D, H2WVIEHIAXFANZLIZaXy b 2BMT 2L ERATEET, Ml

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

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

)

COBEREIISTEL NV TERSINTOVETH, X7V T bear A L3300 e LTEEIAZ Z I
FEEL T IV, EFRICXFFIRBE/E LR, '+ HEFEEDLDRINUIRD ERA, 70V
T ILDREITBNTIE, MET2RERICERZ5IANERAZH o720 (raw CFH & ZHF | HFZEE 5
CYEXZTEZY) ., 74—~y MNEAXTIN FILLBHEOLTHN FINAEMELEZDTH LB TE
FTOTHERLTLZEW,

243 74—y FBEAXFHITFIL

N—a v 3.6 TEM.

7 == v MEAXFHN 7 IV ( formatted string literal ) F721% f-string (&, HHEEF '£' 3 'F' O
MO FHNY 770 TF, ZHDXFINE, BHEN {} TRUGNAXTHLEWRT 1 — L F2ED S
ZEBTEEY, OXXFIN T I NDEGERINEDRHICETEDS Z B EODITH LT, 7+—<v b
FHSCFHN 7 7 MEETRICR e LTIMiE g 3,

IRy =Ty = Y ZAFBEOXFIN TN EFBICTa— RENET (LY T 7 raw XFH|TH
HEHGERFRERT) , TR =T —F YR Ta— N LRI, XFIONERIROGETHRRENE T

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

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

16 5B 2 & TR
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| yield expression

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

XFHND S B, BAEIRTHE E NG LANI @D R g3, 2720, ZEEEEN {{' BXU '3
BH—OIEMCEZBZoNE T, B0 S RN '{' BEHRT 4 — L FOBE O ZEKRL, 2oy
¥ Python OXTHED £9, (T Ny FRRIERZEREL LT) Ro7F X b, FHEROMHE L OM#E %2R
RULEWEEIEZ, ROKRIKES '=' ZMATLEIWV, ZOHAI1E, BB 1 12X TEASIRZE
o4 =N FREFITIZZEDNTEET, X5, " KWHWTERBETZEMTEE T, BT 4 —L i
H—pP CEAER '} TRDD £7,

7 x ==y FMEXFIY FIAroHcEN 5 E FEIlCHEN@EE D Python ORXD X 5 icfibh ¥
. WL ool RHD £F, £F. HORIFFFENLERA, £L T, lambda REB L TRAR = TR
ANZHEIM TR REDN D D 5, BT 1 — FHNODI (replacement expressions) (& (Fl 21X, =HEHZ *—
FXFHNREERRHCT) T2 BRI A TEETY, aX YV MEBLIIETEEFRA, 74—~< v MEX
FH 7T I ANORIE. HZV T IVPHET 237 FAMT, ELSAHDIETIHMiZ N E T,

N—= a3 3.7 TEH: Python 3.7 K DHEIDN— 2 YTl await "B L async for AIEEFHNTERE
I, IS HEOMAIC L DFINTVWERATL .

HE = MREINe E, HIXTFHNE, ROTF R MERB, F5 =, BXUFHEXI R EEAF T,
FZAEN (' DEK. ROF, BLY '=' ORIEEFNIHANFEI IR TREINE T, FXEEFH
FIELRZWRD, '=' ZIEELAGEAEE. RS LT reprO ZEM LEESHEHCED £, —H, EERX
FBEFHEET 25BN, BT 4 — L FT "' PFEETNTORWVED, 774/ FT str() A
nE9,

N—T g v 3.8 TEN: FE5 '=',

BT 4 =V EBEE IR TOGE, ROFHERERIZ Y + —< v bORNICETIh E T, £ 1" &
str() &, "' W repr() . ZLT "la' T ascii() ZMFUFHLET,

ZORERIZ, LW T format() 7B baLTI7r—vy FENFET, ERBETIXFLEEHERD
__format__ () XY v FiIXEINET, BERIEETFREMINZGEE R, BEXFHPEINLET, 2L T
7 =< FINTAERIE. XFHNRRO R RECHA SN E T,

by LNV OERIEEFEAR N LB 4 — AL F 28D TEET, TALAXAMLAET 4 —LF
2. ZFRHHEBIER T 4+ —L RB X format specifiers 23 Z 2R TEF T, I HICA R LEER
74—V FEEL I LIFTE FH A, format specifier mini-language 2 DfLF%IE str.format() XY v KT
b TVWEHDEF—TT,

T3 —<v MNEAXFHIN T IVBMOXFHN T I LEETEE TN, BT —LEEEROYV T
WCHEILTEL I TEE A,

73 ==y MEAXFHNY T IO N ODFEFTET:

>>> name = "Fred"

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

(RDOR=J12Fi <)
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(FiDR— 25 D %)

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed "

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

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

BHEDLTHNY 7 7N e MXH @R DT FEE @R OX TN 7 7B 25 HFOHR L AR, &
a7 4 — A FHNZ MO 7 + —< v FEAXFEN) T I A THODATW S5 A E 8D 2 L I3 TEREA:

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

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

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

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

NYTRATyYaTDIAY — THRREREREEGDZHEND BIGET. —REREIERL T XN,

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

'newline: 10'

7 4=y MEAXFEIN T IME T2 AREZEATORDL 5728 LThH, docstring & L TIHEX EH A,

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

>>> foo.__doc__ is None

True
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T 4= MEAXTFHN 7 F V% Python IZEML72#E% PEP 498 3B L T3V, F/-HH#HT 2
NFEHNT +—~< v POHIFHARF > TWVWS str.format() HSMEL TL X0,

2.4.4 BEVTSI

BAEY 770213 3 D D 5, R (integer). TZEI/NMEREL (floating point number). HE# (imaginary
numbers) TF, HERHY 7 7 VIEIFEL FEA. (ERBUIFEH L E-OM e LTERET),

BAEY 77 VIR TESHEENTOARVI LIERLTLIEZEW; -1 O &5 2fid, EERICIZEEER T
(unary operator) '=> ¥ U7 )L 1 ZHAEGDOELDDTT,

245 BRI TSI

BEY) 77 VBN oFAER Cilb S 3

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

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

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

nonzerodigit = in..oonon

digit n= "o, . vQn

bindigit n= "0 | M

octdigit n= "onr..."Tn

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

EXEY EITIRE 20085 25 MEZFRTE. BEY 77 VIR REIOHIREH D $HA,

TUR—2aT7BVTINDEEHWTRICH-o TERINE T, 20RO 7 X —Ra7 %2 fo THF®
IN—FFT B THRARTLTEE T, 7YX —Ra 73 HELHFOMIZ 1 2. 20 0x D X
SREBIEEDHERIC 1 D7 HFATEET,

B, IF 0 OTEROEHICIZ 0 2 b ERA, T4, Python 238N—2 a ¥ 3.0 DIENIZHE > Twiz
CHERDO/GEY 7o 1 DRI ZEET 27-DTT,

BEO) 7710l N DR L E T

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

N—Tar 3.6 TEHE: JA—FtEHNL L) T INAHRO7 VX —2a7BFEIN3 L5k T,
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2.4.6 FENERBUTII

EE NIRRT 2 ML RO E BT S LT 5

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

fraction = "." digitpart

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

el BEEE L FREERIEEIC 10 2EE Y UTHERINE T, HlZiE, 077010 ZIELWRELTH D, 77e10
YRICEZRLUE S, BE/NUSEY 75 L0MD 5 3EOFHIZFEECHRELE T, BRYFTSALERL X
ST, TYR—=—RATTHFE I N =TI TEET,

TV NG 7 IV DBl R WL DR L E T

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

N—=Tay 3.6 TEH: V-7 tEENL LY T IAFDOT7 Y X—Ra7BFIN2 L5k EL,

2.4.7 E# (imaginary) U7 3L

R 7 2 VIR D & 5 e FAE R TRt S L E 3

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

B 77 i3, FEEERDY 0.0 0OEBRBERL 3, HREEofoRe/ MUl oBETR S, Zh
ZHROFMETIFE NI A b W U RO 2 F55 £ 37, R 0 TROFE/MNIURZ BT 21203,
(3+43) D XS WTHEBY 7 Z MR/ NI R IMAEL 3, LINCERY 771012 N DR L £7:

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

2.5 EBF

BTRD =27 V3EEFTS:

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

PR =2 @3 XE DTV IR LTHE%T:

( ) L ] { }

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

YU MIIFE/ NGBS ERY 7RIS BT T, BV I F=DDFNIR T 4 AKRGLITEBIT 2 BIEHF
5 (ellipsis) V7 o0& UTHRIAIRER ZH5 £5, VR MRFOBRFERAHAF (augmented assignment
operator) (&, FHHNIEZT Y I X UTIREOVE 95, HAEDITVWE T,

PUR oEI e ASCII X3, o b —27 Y O—ffe UTRIRRERZ R o T\ b, FRIBHERICE o T
HELER 2R o TWE !

PUF o EIFATRE ASCIL X1, Python TREODNTVWEREA, IOHDLFHRLFHNY 7T I axX v b
DI D B E, HRMFICZ 7 -k %5

$ ?

1Dz 3

2.6. TU X% (delimiter) 21






THREE

F—REFI

31 #A72x Uk, E. BLUE

Python 12851325 A7 x I b (object) Lid. 7 —XZHMBANIR LD DTT, Python 71277 HI12HE
57 —RI3RT, A7 bV EREBA TV =7 MHOBRE LTRENE T, (HIEKRTIE. Tur 7
LA—FJELATI2 I b LTREINET, ZHUET + > - /4= Von Neumann @ ” 717 J AL
AR Y ¥ a2 —4%: stored program computer” DETMZEHELET, )

FRTOA 7Y =7 Mg, F—H (identity), B % b > TWET, A—M BERSN b L ZEHSNE
Bh, THEATV22 b DT FLADES BBDEEEZLNEHE LAEHA, "is HETIR 20047
Uz FOR—MRIBLET, id0) BEIERA—ME R TEEEEL £,

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

T2 VORI A T 27 MY R—= 1T BME (Bl: len() ZHKR—-bF2h) &, AT7P 7 FHE
D5 BIEEPGEL EF. type() BAIZA TV =2 b OB (MEKSF 70 =2 b CF) ZELET, Aty
UL, A7V =27 OB (type) bEEAAHETT, ™!

AT 27 PCEoTIE B 2EET LI EHARETT, HERXEETESZ4 7Y 27 DI L% mutable &
MUET, FRRICHEEZEETERNA T 27 PO % immutable EWFEF, (mutable 84 7Y =
7 PO EMMNL TV immutable 22> 74 7Y =27 bOfEIZ, ZOBMHLTVWE A7 =27 bD
EBZELRICELLETH, avTFnen4 7Y =7 PEEHLTW 20,18 ZELRVDTHIUL
immutable 722 & X2 Z e TEE T, LMo T, immutable 22 5 MIIMEDEHERIRED ¥ 5 H L LRI
—HTE2DLITEDHDEVA) A7V 27 2 mutable 22D PIFZEDORIC I > TRED £F, HlRIE K
R, STFFHL Y 2 FABID 4 > 2 & > 2% immutable T, dict % list (& mutable T3,

A7V VEBRIMICHBIET 2 ZLIETEERA; L2 L, A 7Y =27 MZEBEARRE (unreachable) 12725
&, HAR=YavL ¥ ar (garbage-collection) 12X o TUHEN2Hd LNLERA, IR—=YaL T ar
ZELELD, RUTORVWEEDFHFINTVET — FEARRA 7O =7 2L L TLEDRVHAED,
HR=YavLryaryz5EETIPREELEOMETT,

CPython implementation detail: BIff® CPython FEETIISH A » > + (reference-counting) /%
ffioTBD, (A7 arye L) BRBBET-o-TVWEIALT 7Y =7 MEBIERE LE T, ZORETIIZ

L RSEDORMED I INIIGE, ATV 22 MO type EEFET L2220 TEET . Zhud, ELLbhiar o581 T
FAWREEREIEEITOT, RN RVWEZTED D $EA,

23
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CAYDF TV 2 MEEFEFREIICKR Z AR T2 Z 2B TEETH., BRSBESLIALT TV 2V
N DINENTEFIITHOND XHRFEL TV B DI TIED D A, ERSEEROZALT 7Y =7 MEDH
oV TIE, gc BV 2 —nEZBRLTL XV, CPython DAV DSEEEIIFHID AR E[E->THEH., CPython
SRR DO A RE[MES b LNERA, 7Y 27 MHPEGERRICR o7z & ZICHIEEICK TILH X E Z &
WHEHRWTLZEW (TIDH 7 7 A VERTIHRINCHA T T 22 W),

FED ML —RERERL T Ny THRRE R AT, BEEBINESNTLES KO BA 727 M 2AFESEE L
BHEDTERELTLZE W, Fio, "try...ezcept’ X Mo THIANEZMHILTE L X5IT L, A7V
AR EELZeBHD ET,

A7 2T MZE FLPNLET 7 AR T 4 Y F YWV oTz, VD (external) 7 VY —AANDBREF
DHOHRBHDET, INH6DVY—RE, ATV 27 MR R=YaL sy ayIRLBEERINLE DD
EHRINTOETH, AR=IaL 7y a ydPMMTbh2RIEERVDT, 25 LkF 7Y =7 MISHERY
VY — R BRSNS 2 7715, KR close() XV vy FBREMELTWET, 25 LA TV 27 MIHR
HIC close 32 KO HERI N F T, ZORELTIRE. try...finally LR, Twith’ XS L {#
FT,

ATl M TE22REDOA TV b DD ET; I HiE AV TF (container) LI E
T, AVTFT AT ORI LT, XTI, VR, BIUHENBITONET, £ 7727 bAODSIR
B2 Y 7 FDED—HTT, IZLALDEHE, aYTFDHEEVS &, aYTFIA->TWEF T 27
FOEDZ e ZIEL. ZNHFT T2 VYDTAT YT AT ATREDDERA; LOELEDES, aVTFOZE
HAREMEICOW TN B IGA, SFEJWRC AV T FRASTWEF TV 27 bDT7AT YT 4T 4D &L
E5, Lo T (RIVDEIR) BEARGERA 7V 27 "PEFBARER A 7Y = 7 bADOZRE &0
By TOEPET2DEEEARERA TV 2 7 PHREHEINEE, 2W0WH 22Tk ) 5,

B34 7Y =27 POEWEDIZ LAY ETITHE LET, ATV VDT AT YT AT ADEEDPE S NPT
Z. BIBRTRENCEGINE T BEALRERETIE. Fi-2lE25H5 T2 &5 RBERTS &, EBIQIX
UM TBFEOA 7Y 2 7 FAOBRERT e H D £ 30, EEARERA 7V 27 bTIEZED
EOREERIEIDZERA, flZiE.a=1; b=1TF2. atbldflElZ2EORLATVz2 %
ST E25H5L. Z5TRVEELDHDFET, TAFEEKFELES, Lrl.c=[0;d=0¢
ToHL.ctdl@3ENTN_DODRL o, AWVIC—ER, HiliHEREINZEDY R P 22T 5 Z L HUR
MXNTVET, (c=d=[0 T2, cdDHHRAILATY 227 bERALET)

3.2 IZERDKEE

IR Python ICHARAENATWERO Y X FTF, (HEICX-T, C Java, £XZZDOMOFFETED
N7) RRES 2 — T, ZOMOBMNERSINTVWE I DD D FT, il (HHER. BRBEZIEN
WEET 2 HEF. 72Y) 0B, ZVWTWIEES 4 75 ) 2@ L TRES A E I, Fko—2aro
Python Tid. BOREEMIEICZ D X5 RBMAZRINE 0 LOLEEA,

LIRICEHT 2RO WL O0I2id, " FREME (special attribute)’ ZF2 L7-BEERH D 5, 20 HDEME
BHEREANDT 7 L AFERERMT 20T, —HRNZHRIHHT 200D TREDH D £HA, FKEMED
ERIITEREEIN S AREEL D D £5,

None ZORICE—DELD2HD FXA, ZOEEROF TV 27 MELE—DLNFELEEA, 20D
A7V =7 FEMABIAALS None TY 7R RAENFET, 2OA TV =7 ME AR TESFEL
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BRVWZeZLDLET, BRI ARIICEZ RS R VLT None ZIRL %3, None DE(H (truth
value) (3% (false) T,

Notlmplemented ZODHIZIZHE—DEL 2D E¥A, TOEZEOA T =27 NI —DOULOHFELE
Fho ZDATY =2 M3 NotImplemented ¥ 5 Python THRD LN TWEHHITTY 7RI E
T BUEX Y v F AR X YV v FICE SN BEEE 72 U T 2 A TR EESI L TOWRWEE,
COMEZRFTRETT, (ZORIZA Y E =TV RBIWHA T2 RIS THAEZ T 20, ZOHEHET
WIHRFT 2D 7 5 —n Ny 7 DU ZAL £, ) SO TREEMRMED > 7T F X M TORMEIIZL T
FWITEEA

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

N— a3 39 TAEZH: NotImplemented DFFAfildIFHELE TS, B R THEFMEZNATNTS
DeprecationWarning A %3, ZOEHIIRKD - 2 > D Python T TypeError %k L
7,

Ellipsis ZORIZIZE—DEL»DHD F¥A, COEZFROA TSI 27 MIRE—DULPEELEEA. 2O
A7V NIV T I ... F720F Python THRD 5TV 5 4H( Ellipsis T7 7RSI E T,
HIHEIZE (true) TI,

numbers.Number #{HY 7 Z /U Ko TERE Nz D BIRTEESHAAADRMBIRIC X > TRE N2 A
7Y bTY, BIEATY 27 VIEEARTY,;, ~EEPERSNL e, “HEEEINDL LI
HYHEEA, Python DHIEA 7S =27 MEWS FTHRABHFETES L TADHYEL B BERL T
T, ara—XNTHEZEZHR T 2BICHSHIREZZ T TS,

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

the following properties:

o ZOXFINZ, 7 I7RAVAI I 7 RIZE L B2, TOBUEOERFiOA 7Y = 7 P RAERT
L HMIEEEY 7 T,

o TE2756, 102K LTEREHEINET,

o INBEOFNCH S 1 2D EZRVWT, RICHERZERIERREINET A,
o IMEROBIZHZ 1 2DOERERVWT, MGHEHRZELRERRINERA,
o FRIEIBEIEBOL 2DAFKRINET,

Python |38, 1FE/NIREL. HEBOHTEAZIT->TVET:

numbers. Integral (B8) M. M (FOMKB X OEOK) 2 RTEENELIICH 5 Bk
B RBT 2HTT,

BREOZ 2 EBED D 5

B (int) HEHIROHFHH O ZRE L 925, FAAEER (RAH) XEV A XDHIRD A% 3Z
JEd, 7 MERERYRAZEEDLDIZ 2 EEERB 2ROt BESINE T, AOBERS
By MHOECHERIIESNTWS X5 LR E25 2 5 2 OMBEKRBEOLTREIN T T,

T—ILfE (bool) EMAED False ¥ True ZR L %3, False & True ZRT 2 0DA4 7V =7
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FNDBBT —MEFTY 27 P T, T VHBEBUOREMTH D, L AL DRIT
ZRZEN0 8 1 DEITRBBNETH, HlSte LTXFINCERES AL 23 Ezhzh
"False" BL U "True" ¥\ 5 XFHARINET,

BHFRFICET2HANE, B0BEEED Y 7 MEASRST R ZHEFEICBWT, b EEFLBERY
TEDLORREREINTVET,

numbers.Real (float) (R¥) ZOAENIFIEMEL ~ OEIREEIZE/INSUSECE RELL £ 3, RIA[HE
BIEDEHFHRL A —N—=7 0 —DIPNIFEEDO 7 —F 7 7 F v (BLK. C % Java 1T &k 253)
WHEWE 9, Python (ZHAGEZEN/ NGB Z Y R — b LEEA. —MANCHERERE/ N %
ES5HBE ety - X2V OFHZHEIKT 20 LHAEINE T, LrL. 25 LAHIKIZ
Python THA 7Y =27 2SO F —N—~v FIZHERNNWEWA 722 bDTT, £/, 28HD
TFE NGB 2 R0 2 b THMEIC R 2D D T E A,

numbers.Complex (complex) Z DAL, FIEML NV THEMEE L STV SEZE/ NI E 2 O—iff
WLUTHEREZ R L9, FE/MNERICOWTIERZD L RICHESYTIEED £3, EHRN 2
DFRER B X BRI, 2hehamisat LEHEN z.real 3L U z.inag TIRO T Z 2T
EgEJ

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

T2 ENTVET, HAALBEK len) 2FES 2, >—F VY ROBEIZEHERLET, ¥—F VA
DRI n OHBE, A VT 7RZ0,1,..,n-1 2ORBZEETT, P—r YR a DEFR (T ali] T
BEIRLE T,

= Y AFA T A AR (slice) Y HR—FLTOVET: ali:jl ¥ 338, i<=k<jTHEAVT
IRk bORTOHEHRBREERLE T, AXBL LTRAIA RAZHVWEEE. A74 RABETLEEZ D
DTy =T VRERLET, Fileed =T Y ANTIE, A VT I7REED 0 DOHBESL LDITA ¥
TIADERIRD B LET,

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

=AW, BEEARERD D), EI3TROVWHATXHIATHET:

TERBL S —T X (immutable sequence) ZEEAFRELRS — 7 Y 2MOA T =7 ME, —EAK
NP EDHEEEHETLZIENTEFEA, (A7 27 MDA TSI 27 PADBRH A -
TWaHE, ZRSINTVE ATV =7 PIEEARERA 7Y =27 T LK, ZOHEEIEHES N
ZAREED DD ET; L L, BEERRERA TV =7 MDEEZRLTWEA 7Y 27 POESE
iE. ZHETZ 2L ATEEEA, )

UTNOINIEEARRE Ry — 7 v ABT T

XFHBY (string) XFFE Unicode 2 — KR A ¥ M ERBT 2 HEOBSITT, XFHHFOLD
a—FHRA4 ¥ bb U+0000 - U+10FFFF OFIPHITRIISI NS Z & AT E %7, Python | char
BeFbERA, b, XFFHDEDa—RRA Y FHEX "1 OXFHIA TS 27 b
ELTRBT2Z2epTEET, MlAAALBEE ord() 13XFHF % U+0000 - U+10FFFF
DHIPADEENZ L £, £, MHARAABE chr O 13 0 - 10FFFF OHiH QR % 06
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TH5RX 1 OXFHINCEWIL £F, str.encode() X7 FAbrva—T4 7252k
T str % bytes WA T 27-DIHS 2B TEE T, £/, bytes.decode() IZLDHZFD
WNRFITTHIENTEET,

A FIVEY (tuple) X TIVOEFIIEED Python A 72 =22 +TF, ZODEOERE,ISRZ X
TE, i OBEFZERBT 2K 2 h o~ TRY > THRL IS, B—DOEENPLRDLX TN
(HEEE ’singleton’) Z21FE 51213, ERZRB T2 XNDERICH V<2235 T (H—oX 2T
TRETINVZHELERA, THE X2V — T 2DIHENZMHZ 2 L5 Lizidh
B2V HIHTY ), BROELBRWHERONZ/ES L DX TR D £5,

bytes bytes 7Y = 7 MIAFRERESTT, BEHRIE 8bit N4 F T, 0 <= x < 256 DHIFADEE
BCTRHINET, (b'abc' DEIHR) bytes VT I ALHAIAAD bytes() IV AT
RuEffoT bytes A 7Y =7 PEERTEE I, £/2, bytes 7Y =7 M decode() X
Yy Rl L TXFINTTa—- R TEET,

TEARER S —7 >~ AB (mutable sequence) ZEHAJRER S — 7 Y RE fER LR TEET 22 e H
TEZFY, ZHARER Y —F7 Y AT, IFFRELEPR T A AKGL 2> THRES WL BERIRAE
752D TE, del (delete) X& o THEEZHIRT 2B TEET,

Python IZHEAIH HHHAAENTVWAEHARER S —F Y RABX, 5D ZAHZDTT:

JZRE (list) VR MOERIITEED Python A 7Y =227 MITEZ T, VR M AfFELOH
WCH Y= TRYISNZARZMANTED £5, (BRI 0 1 D=7 Y R%/E2 1DITRHkR%
BEDTIERBERNZ ICERLTLIEI WY, )

INA MEEF bytearray A4 7Y = 7 MIZFHEAIRERELYI TS, MHAAALD bytearray() IR b
TR EoTHERZNE T, ZHEABER I ZRINE (DFED Ny ¥ 2L TERWV), byte
array [ 3EHETHERR bytes A7V 27 PeFAIUA V&2 —T7 =z — R BB TRBEL £,

JEEREY 2 — )L array %, collections EY 2 —/LICiE, ¥5KBIa— RTINSy —r v RH
DIAB D £F,

88 H£E5MI HFORW, 22— TARERAF 7Y =7 FOAREEEZRBLFT, 207D, (ALY
D) RFeloleA VT v I AT 7RI TEER A, L, 47— MIATHET, HAAABIR
lenO) B3EADOEFBHBEZERL T, BEHORILHENTIZ. EECEL T2 00EERT R b,
=T Y Ao DEHEDOYERR, HEES - MRS - 7% - WFE L Vo LBEN R EHE O R T Y,

HEEHOERITIE, FHEOF— R UEEHICETAL—ANEHINE T, BUEENLET ¥l
N—IUIZHED T ICHEREL T EE WV, L2 00FED LIRS HETH 2 (FIZIX 1 & 1.0) 7%
5, ZDIBED 1 DODAEEBFIIEDL I NTEET,

BtE, 2 DDMAAARRENH D 5

88 AERHEEMTT, HARAALD set() IV AT XTHERS N, %25 add) REDWL
DOPDRAY v FTEHTEET,

Frozen set B8 FRZELREEHTT, HAAAD frozenset() AV AP 77 RIZ K> TERENE T,
frozenset (X FZET Ny 208 RDT, JIOREHOBERIIK 72D, HEOF—ITTH LN
TEET,
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IV EYTE (mapping) FEDA VFIREATA Y FIRMLEINT, 7V =27 v ok 2EROES%

RKRELFET, BRFREL alk] & k TA VT RAIEESINZEEE a »OEIRL 5 BEIRINHE
FEAROHFTHS Z e TE, AR del XOMRIZTEZIHTEET, HAAABEK lenO 13,
<y EYIHNOBRREERL T,

Python ICHRAID HHARAERTWE Yy VY 7HIE, 5D 25— T

IFER (dictionary) FIETEDMETA VFZ7RAEINLA TV 227 Mo R Z2EROEEERLE T,
¥— (key) £ LTHZRWHEOME—DOENZ, VR MPRE, ZLTAT7Y 22 FOR—ETEL
fECHg XN 2 Z DMOEHEAGERI TS, ZHUk. FEERZMEMNCELET 2 LT F—D vy
Y AEPARETH 2RENDH 572D TT, BEMZF— 1255, F—(EEEoBEtEICE
FAHANCIENET: ZoDEPFELL%2HBE (BlZAIE 1 & 1.0), AWZFEUFHFHEOZY MY
ERTAVTIRAELTHES Ze BN TEET,

HEIHADERE R LE T, Db, F—ZFFEEEMEzERG ARSI THwE £, B
FOFXF—%EBEEXHZTH, F—DEFIZLOLY I A. F—FHIBRLZOBICHBEATS ., TTO
BT TIRR L HEORBIEMENE T,

PR IIAEARELRATT B .Y R TERLET (FERT 22 LTIEZEWV),

$E5REY 2 — /U dbm.ndbm | dbm.gnu ¥, collections TV 2 —lD k512, Flo~wy ¥y /8l
DR L TV ET,

N—=a Yy 3.7 TEH: Python DX—Y 3 > 3.6 Tld, HHEEXHEAEFZHFLELATLR,
CPython 3.6 TIIMAMEFIIREEINE Lich, ZRERESINLEHOAKE VS KD, 20
ROFELEOHE e ARENTVE L,

PEOMH LRTRERY (callable type) BHEAFFONH L#E (FFUHL (call) ) 2175 2R TEMUTT:

2 —HERBE (user-defined function) T—WERBEA 7Y =7 Mid, BIEREZITS 2 & THEK
XNFT (BAHESE 2R), BEuE. K515 (formal parameter) U A b & [{ UEOBERED A - 725
By bty hEd,

ke
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Bt =k

__doc__ BBO R F 2 X0 7—2a Y FHIT, FXaxXxyT— | EZALARE
> a YBKRWEEX None IZR D £F, $ 77 7 RITHE
ARENER A

__name__ BB DAHTT Y, #HZIAALARE

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

__module__ BEDERINTVEIEY 2 —LOAFITT, TV a— | HFXAALAEE
LI WEEE None 1272 D %3,

__defaults__ 77 4V MEZFOF BT 57 7 40 MEXID & | FZIAAARE
N2ZTNVT, T 7 4 MEZFROG B 7205812
None 1272 D FF

__code__ A RANENTEBAERERIT 22— 47V 20 | HXAATRE
FTF,

__globals__ B D 7 a — VB DA - 8 (NOZR) TF — | st LEH
COREZ, BEIERINTVEEY 2—1DrBE—
PNV AETZER 2 E L R T,

__dict__ EEOBEBUEEEZ Y R— T 200 IZEMMBIND & | FHEAAABE
nTVET,

__closure__ None ¥7zI3BI DM 4 D BHZER (51BN DOER) 1T | FiAH LER
B UTHEZRBLTVS L (cell) B 5725 X TN
%D %3, cell_contents BIHEICOVWTOHFHRIT T %
ZILTLEE W,

__annotations__ | ST X —RXRDEFERDBA - HETT, HEDF 13T | EXAAAEE
A =ZRHT, BRYEOFRDVD 25E1X. 'return' 3
ZOX -V ET,

__kwdefaults__ | ¥—7—FHPSIXA-XDFT 7 4 MaZ GOHE & ZIAHATRE
T3,

EHZAARATRE] L7 NLENTVREMEDIZE AR, RASH DR 2T = v 7 LT,

B A 7Y 27 M3k, FEOBUEZRELLDEIIFLAD TEET, ZOMAEE. Bl IXBI
WKCARTF=REMGLEWEEREICHEZI T, BBD get % set 12I1d, @HD F vy MRz W
59, BEDERETIE. I—UERORHATOAEMZYR—FLTVBDTERLTTEL, #
HAHBBOEEISFIRY K- TBFETT,

AT 27 FidJEM cell_contents BFioTWET, THIFEALDEERET ZDITMZ
T, LLDEZFZDICHEZET,

BBERICET 2 Z20MOERIIEBOa - 7Yz v 2ol o0ET, BBONHR
(internal type) \CBIF 2&AZ S L T2 E W, cell BITIE types BV 2 — A6 T7 7L R
TEZET,

AVARAVARAY YR A VRRVARAYV 9 RA T2 NI VA, VIRAL VARV ALAEED
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PP LAJREA 79 = 7 b (BHIZ 22— ERB) 2RO %7,

MAHLEHORKREMS: __self B3I I7AAVARYAF TV 2 T, __func__ ZEE
AT MTF; __doc__ AV Y FORFaXyT—2arXFH (__func__.__doc__ &
ML) T3; __name__ XY v FOHKHT (__func__.__name__ [ U) TF; __module__ & X

Vo RRERSINZEY 2 —LOHLRTD. ETY 2 —LVEDBR WIS None 122D F9,

XYy R Eie, HBECHHEEA 7Y =2 F OEEOBRUEEC (HORERTEZRAD) 7
YR RTEET,

275 2ADENE BERXE>TEEDIFIADA YRRV AEMNLT) BST 2 &, 20EMED
-V EBROBEBA TV 27 2 ERIZTIARXY v FATV 27 b THIUR, 2—FEREAY v K
AT 27 MDEREINDZ DB FT,

TIAMBA VARV RAEEHAL T2 —YERBERA 727 VG T 52212k oTAH Y RK
VAXYy FA TV bEREIN- &, self BHRZFOA VREX VAT, TDOXY Y

FAZY 27 MIRFBINTHS (bound) EWVWWEF, HILWAY v FD __func__ EBHED L
DA TS 27 +TT,

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

FAAY Y FORRICH 2B AT =27 M T,

AVRARYARXY v AT 27 PHARUHEINZHE, REICH 2B (__func__) DFFSHIEN
F9, ZOLE IIRA VARV R (__self__) DEIEY A bOETHIHAINE T, HlZIE C
PEB IO ODEBEZEDL 75X x B CDA VAR VRT3, x.£(1) O LI C.f(x,
1) O L ERITTT,

PIARAXAYV Y RATI 27 bMBA VARV ARAY vy RATY =27 bHAEHINIEE,. _ self
CHRENRTWE " V9 RA4 VAR VR 3HRBIZI FRFDIDRDT, x.£(1) R C.£(1) D
MO LI, RIEICH2880% £ ¥ LT £(C,1) OMEUYHL 2T,

BB, BEA T2 MO A YRR VARV vy RAT I 27 b ADEBUE, A VARV ADL)E
LSO HENZ20IATONET, HBECEoTE. BEZe - AVZBIRALTEE, 20
O — A NVER O T X 5127 2 DR REEICRD $9, £ FEloZ#ida -3¢
REBICH L TOATONET; TOMOMEPTH LAJREL 7Y =7 b (BXCHUH LATRETR WL
BTOATT 2l M), BBIAFTIWOHEINET, b, 7I7AL VY RAXV ADEHEI
2o TV 3 L —PERBEL, X Y v MITEHiIh B A; BfEh 2013, BEDI 2 720
BT H 235G 12T T,

TR L —RBE (generator function) yield XX (yield X DHiZSIR) RHESEKD LIEXAY v K
B2z RL—2EY cEINE T, 2O X5 BB U It 2ldEIC. BRoRKEE
T35DMRE24T7L—XF T2 b2IRLET: £ 7L —&D iterator.__next__() X
Yy FEEOHT L. yield X2 Mio THEIRE SN 2 S THBZEITL RS, BBOD return X
BRITT 2 0HIEL /2 L 21X, StopIlteration fISFEHIN, 4 7L —ZPRTRE[HD
HEBEFTIELTVET,

J)L—F VB8 (coroutine function) async def ZHH L TERSINZBEKP XY v F2 JIL—F
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VBBEL (coroutine function) EWFONE T, FFOH SN 2D X 5 2BIIZ coroutine 7Y =
JIERRLUETS, al—F YBIE async with X async for X/ TR await REHFDZ
EDHERET, DN—FoATITIF 2ZRLTIEZ W,

JEREIHAS = % L — R BEX (asynchronous generator function) async def % ffio TER I N, yield
XEFHLTOWBHEER XY v K% asynchronous generator function WX E T, ZD X 5 B
Bix, FUHEAe =, RS 7L - ATV 7V ERLET, 2DA 7Y =7 M async
for XTHEBMOAREKREZFEITT LD ET,

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

to be yielded.

#BAIAAHRREL (built-in function) MAAHBEEA 7Y = 7 Md C BEAD T v —TF, fHAHAAHE
BB len() % math.sin() (math IZFEDHARAAEY 2 —)V) TF, FIHOHKPLEE C
R cRESNRTOR T, At LEHORKEN: __doc__ BHBODFXaxXxr7—2arX
FHTT, FFa2XUTF—arBRVEAEE None 122D £3; __name__ IZBABOARITT;

__self__ I None ICHEINTVET (AAARXY v FOHISZRML T EW); __module__
Z. BEBDIERINTVWBEEY 2 —LDHATTT, Y 2 — VAR RWIEEE None 128D 5,

HFHAHRAY v F (built-in method)  EFFICIZHAAAEBZRIDETEREM LD DT, 2556D5HE
12 C BEUCE I N2 S04 7Y = 7 R IEBHRIZAAS B e L TR o TWEd, Al
HBAXYy RO, alist ®VA AT 27 b L7zt XD alist.append() TT. ZDHFEIZ
. A LEHOBEME __self__ 1 alist TREINDZ ATV =27 MITRDET,

25X Classes are callable. These objects normally act as factories for new instances of them-
selves, but variations are possible for class types that override __new__ (). The arguments of
the call are passed to __new__ () and, in the typical case, to __init__ () to initialize the new

instance.

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

__call__ () method in their class.

EPa—J)L E£Y a2 —nid Python 22— F ORI RMEEREA T, import X & %\ & importlib.
import_module() MHAAAD __import__() D X5 REKEZMUIH T Z e TREXNS import
system WX o THERENE T, EV 2 —AF 7Pz NI FHELF T2/ (ZHE Y 2—-0A
TERINTBERD __globals__ EMEPOLBRINZFHETT) TEEINLLHIEMZFE> TV E
5, BIEOZMIIE. ZOMHFEOMRRICHREINET, 2 n.x dn.__dict__["x"] &FMTI,
EVa2— ATVl NI, BV 20PN EZa—FA TV 27 b EEATOVERA (]
B OITD S BELR WIS TT),

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

ERFEAD (HEXAATEER) B __name__ EEY 2 —VOHAFITT; __doc__ MDD FF 2 X
VT—=2aVXFHITT, FFaXyi—yardBRWEElE None 1272 D £3; __annotations__
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(A72aFn) BED2a—VOREEETLTVE e ZICNE L BEHT/T—>3> BAo
ETT;, Va2 —ADB7 745 — REINLEE, __file_  ERn—FRINLET2—1T7740L
DRAZTT, AVETYVRIZEHNCY Y27 Z3NTWS CEY2—NDEIRFGEDEEDEY 2 —
VT, __file BEEFELRVD2D LWEVA; £EF A4 77 V2068 — FXINHRRE
Ja—OBE, ZORBME EEIATIV I 7 ANDARRZITHED FT,

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

CPython implementation detail: CPython 23 €Y 2 — A EHEZHIFRT 2 HKICE D, TV a—
NEEEDEERBR 2R o Tt LTH ZORHIZEY 2 — AR a— TSN RICHIR S L E
T, THZET A1, BHEZ IV -3 HEZERE S TV AMEY 2 — L Z2REF LTIV,

ARBLYSRB HRZ LY AIEE, 77 AER (VFAERE 2R) TERSIET, 77 RE3H#H

HEA TV 27 P TRESNLAHEMEZR > TVWE T, 77 2ABHOSMIE. ZOFFE T 2R
(lookup) ICEERZNLE 3, BRI, C.x & C.__dict__["x"] WCHEREI N ¥ T (72U, BHESHKO
BERZZZON2EODPDT7 vy I BHDET), BUNZDERTHRO» LRV X, ZOREY 7 X
’CT"‘%#%’W JohgEdT, BIES 72D ZOHRKIFZ, C3 XYy FERIERF (MRO=method resolution
order) ZF|H L TV T, EEOMARERIIBEDHIEIC ORI S X4 7EY F) MARMGEND > T
BIELSEEL X9, C3 MRO DWW TO X DFMllRFERIZ 23 VY —RZHETZ FFaX b
https://www.python.org/download /releases/2.3/mro/ IZ&H D £5,

IR (CEYLET) BUESBRE I IAXY Yy FATI 27 b 2RES LT 2L 2 WZE, 2047V =
7 ME __self__ BHP CTHEIIBRAVARVARAY v RETYV =7 MIZEBINE T, #HIUX
VY RATI 27 b 2RES LT 2L ERE, #HIXY vy FAT Y27 M Ty TENRET TV T
WEBRINE T, TAIUTE (descriptor) DRE HiExSRT 22, £HOBEHATY 72050
HLUZEEE EBIC __dict__ WIRIFENTVWEDDODBERZZEBH D852 D ET,

77 ABEERATRZ L, 2007 7 AOFHHERLINEFIN, BHES 7 ROFETERL A,
VIRXTI =2 VEMUHT (LREESR) &, 77 R4 VYRRV RAEBERLET (P E2H),

k@M __name_ 137 7 XK T __module__ 1¥7 I ADNEREINIZEY 2 — VK TY; __dict__
37 7 AP OLETZEMDBA - 7-8EETT; __bases__ BREEKIIZADLRBERXRINVT, BHEI IR

DYV RAMIENBIEFTHEATVWET; __doc__ X7 FRADFF a2 XY MXFH|IT, REZEDHEIZ
None T7F; __annotations__ (A 7> aF ) &7 7 ROKREEEITLTWS & ZITINE L BHT

JTF—=ay BA-7HETT,

D5 RXA AR X (class instance) A class instance is created by calling a class object (see above). A

class instance has a namespace implemented as a dictionary which is the first place in which
attribute references are searched. When an attribute is not found there, and the instance’s class
has an attribute by that name, the search continues with the class attributes. If a class attribute is
found that is a user-defined function object, it is transformed into an instance method object whose
__self__ attribute is the instance. Static method and class method objects are also transformed;
see above under "Classes”. See section 72X ) T4 (descriptor) M3EEE for another way in which
attributes of a class retrieved via its instances may differ from the objects actually stored in
the class’s __dict__. If no class attribute is found, and the object’s class has a __getattr__ ()

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

instance dictionary directly.

TIAAL VARV RIZ, BIFFEDHKFIDRXY v FEFE-TWAEE, BUERSY — 7 v 2B H 350
By RO XS ITRES Ce BN TEE T, FHAV Y RE 2SR L TN,

BREME:  dict  WEMoOEETT;  class W@FA VAR ADIZ T AT,

/O A TSIk (F7ANATS LY bORIR) file object BEMPNET 7 A VERLET, 77 A4
T2 Y eER 7DD ARYa— by FHEBHD EF: open() MHAAARBE. os.popen() .
os.fdopen() . Y7 v b4 7Y 27 D makefile() XV v F (H2WVIFEIREY 2 —uh SR X
NBMOBIEL XY v F),

F 7Yz b sys.stdin . sys.stdout BX U sys.stderr &, £ VX TV XROERERT). FEHEH
. BEOEELS —HHRA M) —LIMIBT 27 7 AVA T =7 PIHIIHEE R E S, 2hbidd
NTTFZ hE— FTHAPN, io.TextI0Base MR 7 AT k> TERSNIA ¥ R — 7 = — A IZHE
L\iﬁ—o

REBRY (internal type) A ¥ X7V XBNEHNHE > TV B WL DDA, 2 —F I THET, Z
NODERIIFIFRDA VR TVRDOAN—Y a Y TCREFINLAREMEAD D T34, 2 I TIEiEdo%E
DD TEEET,

JA—FRATTzOF a—-FAT7I =27 ME NA LAY NACILENT: (byte-compiled) FEATRIRELR
Python a—F, 4 NA FO—F Z2RBLFT, a—FA TV P eBEA 7Y =27 FDEW
Fe BECE 7Y = 7 b SBERD 7 a — VR (BB ER L TVWSET 2 — 1D a— L) 1T
WU THRBRSRER > TVWEDIINL, = FA 7YV MAEa vy 7FR ARV ENS
ETE; £ BBA T2 P TRT 7 AN MIBIERZRETEE TS, a—FF 7922 T
FTEERA (FTRICGHEIN2EERIT 2720), BRA 7Y 27 P eEY, a—F4 7Y
7 MIEHEARARET, BHATRER A 7V =27 bADOSRE (B, BIEICEDLLT) A EEA,

At LEHORREM: co_name XBIBH. co_argeount 1XNES 15 (MEBEHHSIEE 77
N MEZFFOBIEE &) DI, co_posonlyargcount IXMBEBHEMHFIE (77 v MEZFFOF|
e &) DR, co_nlocals IZBIBMES (51 EEDR) B—ANVEBDE. co_varnames &
O — W VERGERALI22 TV (518E%» 5% %), co_cellvars 1341 A b B TSH
INTVWE R —INEBDOLEIEBNLT=X T, co_freevars (ZHHEMOARITEZMHMNL 72X
7L, co_code 34 b a— RFIERHFEL TWBXFH], co_consts N4 b a— RTHNT
WB YT IVEMNLIZRZ TV, co_names F N4 b3 — R THEDLATWBHEETOA 72X T,
co_filename & NNA4 b a— FDa Y LTz 7 7 £ V%, co_firstlineno BB DR
HIDITHES. co_lnotab IZNA ba—FA 7ty b SITHEEANORE[FI1T%Ea— MLL=XF
F FHIIZOWTIEA YR =FVEXDY —Ra—=FEZR LT IEE W), co_stacksize (JBIEK
TRERARX Yy 734 X, co_flags 134 YR TV XA KR T 7 7% a— FIL L 78H,

DFRDO75 7€y bdco_flags TEREINTVET: 0x04 ¥y M, B xarguments WX %
o THEROBOMEL X TE 5B THNET; 0x08 By ME, BIEA *+keywords
M Efio THF—U— FEIEZHMTELGAICLTOHNET; 0x20 'y M, BB Y = 21—
RTHBHELTOHNE T,
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TFREEEE (future feature) S (from __future__ import division) ® ¥£7:, co_flags O
By FRIUTHIET, a—FA 7V 27 FHPREDKEEZEMILTary i f LrIhTni L
Z/RLET: 02000 By M, BIBDSFREREEZ AN L Tay A LS TWEHEITILTSH
NFT; LETOAN—Y 2 > D Python Tld, 0x10 B X T 0x1000 v b2EDITVE LTz,

co_flags DZDMDE y MIFERICHTHINCHHAT 272D PRI TVET,

I—FFA 7227 bR ERBTEL TW3E. co_consts DERAIDOBERIIBEAMDO RF 2 X v
F—2ayFHINCHEDFET, FFaXryr—a Y XEBERINTVARWESIZIE None 12
"hET,

TL—L (frame) ATz b 7L —20A4AT7Y 27 MIETT7 L — 24 (execution frame) ZE L F
T EMT7VL—2@3 L —ARNy 24722 b (FalZl) MBI L. Bz b L — X
BicEINET,

FAa UEHORREN: f_back IZEATDRAX v 7 7L —L4 (BUOH LEIO ) T, 2R
Ry 7 7L —LDFK NEKR S None T f_code ZZD 7L —LATHITEATWSRa— 4T
Yz T, f_locals ER—HIAEROBERIHEDLN ZEFHE T, £_globals 17w — LE
BicflbhE3; £_builtins FHAAAD (Python FH D) ARNcbnE3; £_lasti IS
BRMBIA—F (I=FATI27 bDANA b a— FLFHANDA VT v 7 R) T,

f_code "D 7 7t R object.__getattr__ IZ obj & "f_code" ZEL TITVWE T2, BEEA
Ny b ZEHLUES,

Rl 7eE X AAHEREME: f_trace II None THRWHAIZ, 2 — FOEFTHICEARAXRY FT
MOH XN TT (T THBHALET), BEZ. Y—RADHLWITI LT XY M FIT
INFTH, f_trace_lines % False ICHET DI L TANRY FORITEHEINLTEE T,

225X f_trace_opcodes % True WCFHEL T, B I—FIT2DAXRY FOEREFAILTWVWS
MELhFEA . T P L—RBIC K o TEH S ALBISD b L —2Sh T 5 BEucikh
H7= 8586, REZERA VX =TV XDORBBENICORDBZ0D LRV EIZERLTLZE W,

f_lineno 7 L —2HICBI S BEDITHSTT — L — B (trace function) MIT Z OfE
WRHEZAAZTO o, HEELLITRY Yy T LET (RFROETI7IL—LI20VE L EDA), T
Ny AT, f_fileno ZHEZAL T, ¥ v 7D (Set Next Statement iy & d) 2FEEET
.

TV—LF 7Tz MEIXY Y F2—D¥%R—1FLET:

frame.clear()
ZDXY Y RiZ7L—aRELT0WE a0 — I VEBADOSRBELETHIRLE T, £, 7
L= Y 2 2L —RIZBLTVWESEEE, Yo r L —XCHKTUEMTORET, Zhic
XoTI7 V=LA TVl b EFARERSRPEHEINS X512k D 3 (BIRX, sz
WL, BTHESI DI L —2ANY 22 EET 255).

7L — ADBREETH DS RuntineError XM XN E T,
N— g v 3.4 TENM.

FL—XNw Y (traceback) 7TV b P AN 7 F 7P MIHINDRZ Y 7 P L —R%
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FHLET, "L —ARNv 7437V 7 MIBIADPRE T & S ITREBRINIERR S L7z D, types.
TracebackType %M U CHIRIIC B IE SN2 D LE T,

BEERANCAEL S NIz b L= ANy 7T, BIHAY FTDOBRRNPFEITRAZ v 7 2R o T
RolzL A OUZ, PL—ZANy 7 F T2 MPBED ML —ANy ZOFNTHAZINE T, i
WAV RETICABE, ARy 7 bL—2% 7077 LAIITHHTES2 X518 ET, (ry X %
Z, ) PL—X Ny ZIX sys.exc_info() PRI XNV DO=FBHOERL, fEL A4 D
__traceback__ EMEE LTHELNET,

TR 7T LYY RIDRVE E A Xy 7 PL—RF (D ELHEMLINT) HEL T X
MU —2EFBEHINET; £ VX T) ZNFEINCETINTWBIGA, sys. last_traceback
rLTE b TEET,

BRINICIER SN P L — 2Ny 7 Tld, tb_next BHEMBY V7 XA E Yy 7 L —RXL2K%2E
R 2 HEOREIZ. FL—2y ZOERZ LI NET,

A LEHORHRENY: tb_frame ZIHAED L RMIBIF 2T 7L —2%EL £3; tb_lineno
FBIANDFEAE L /ATHES T, tb_lasti BHERMTI— FTT, hL—2ANy ZHOITHSP
RRICFETESNMTE, try XNTHIADREL. 2OXIET % ezcept Hi% finally Hid g
WIGEIIE, 7L =247 227 FANOITHESLIZRRZL0H LOLEEA,

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

FEABLVRERFREN: tb_next ZAX v 7 PL—ZADRD L~V (FINDBFELIZ7 L — 21D
TM) 2. BB WVIERD LNV BN E X None T,

N=Yay 37 TEHE: FL—ANv 7 F 7Y =7 MI Python 22— F2SBRINIZA VXX VR
{LTEB2 X512k D, BEDA Y RAZYAD tb_next BHIZEHTEXZ X351k DE L,

AZ4AR (slice) T+  Slice objects are used to represent slices for __getitem _ () meth-

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

FtAat LEHORKRENM: start I3 FRT; stop IZ LRTT; step 3RT v 7OETT; Zh
ZNEM I NG EE None L R-oTWVWET, ZhLDEHIIEREORERTE T,

RAFGARFT TS 27 MIXY Yy F—D¥R—-—FLET:

slice.indices(self, length)
ZDXYy FIZHE—DBEKGIEL length ZID . AT ARFTTI 27 W3 length BHRED> — 7
VA ENIE FICEBT D, A5 RACHTAEREFHAELET, 20XV vy Fld3 D
DB SRR TVERLET; ThER start BX U stop DA VT v 7 R¥, step T
DHBATAADELEETT ., 4 V7 v 7 RMEDB RV, HEADETHIUR, BEHD R F A
AEEDLRVR D D7 TROILE T,

BHIXY v K (static method) #7JxI b #X Y v ik, ETHALZ XS RBEKA 7Y =27 b
MOHRXY Y REA T2 "AOEWEHIL T 2700 EERIELE T, #XY Yy KA T2y
MIMDOMSLDATY 227 b, BEIZI—FERAY v FA TV =27 b 2@ 7 v —T7F,
XYy ¥&D7 FART FAL Y ARV AL 2, HRICRENLF TV =27 MEF v 7
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ENTA T2 MiZi Y, FRAUEREBOXNSRIZIERD A, BXY vy FATI 27 M
BENCHLABERA 727 2oy TLETH, BA 7Y 27 FEEKEOHE T 2N TS
XA, BA 7Y 27 MIMAAA I A T2 X staticmethod() THEMEINE T,

DIARYYRFATTOTI L JI7RAXYy ATV 27 M XY v AT Y =27 Ml T, 7l
DATI 27 eI v N—=THD, ZOXTI 2T VeV TRART TAA VAR Y AP BHEL
DT HEERBELET, ZOLSRLTHELAEZ ZAXY y FA TV =22 FDEfFIZOWT
F. LD 7 2—BEFRXY v R (user-defined method)” THHINTVWET, 77 AXY v FA
7Y 27 MAMABIABDA YA N5 7 & classmethod () THEMINE T,

3.3 ¥HXYV vy R4

A class can implement certain operations that are invoked by special syntax (such as arithmetic operations
or subscripting and slicing) by defining methods with special names. This is Python’s approach to
operator overloading, allowing classes to define their own behavior with respect to language operators. For
instance, if a class defines a method named __getitem__ (), and x is an instance of this class, then x[i]
is roughly equivalent to type(x).__getitem__(x, i). Except where mentioned, attempts to execute
an operation raise an exception when no appropriate method is defined (typically AttributeError or

TypeError).

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

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

MAAATZ LTI 2L - T B FARFERET I 23, BHir I AT 27 ML o TEWKD D 2 HiPH

CRERLEYDIZONEETT, PlIZIE 2P —Fr YR OBEZRORBIIEBLALEH b LI EHE
AD, 74 RADERPIERZZRZIRVD2D LNERA, (WIC DFRFXFa2 X AT bPETAICH D
NodeList £ ¥ X —7 = —ANZD—HITTF, )

3.3.1 EXNBHIEZIAX

object. __new__(cls[, ])
75 cls DFILWVWA YRRV ZAZE2 DO ENE T, __new _ O IFFFIXY v R T (ZDX
Yy RIFRRIRWE ATV 20T, BRIICHNA Y v R ESTI3HEEH D FEA). A VRE Y
ARERT D EIBERINT VB 7RZE—FBIce Y ET, BDOFHEFEA TV bDary X b
772X (V77 AOMUEH LX) KEXNET, __new O OREVEZHLLVATS 27 bDA VA
YR (BEF cls DA VARV R) TRIFIUIED FH A

R S2EEClX, 7 9 RDFT oA VAR R BT % & 2121% super ) .__new__(cls[, ...
D WS BEIEE L TA—NTIZ 2D __new _ () XYV v RERUH L, #ilzicERmEhizA v
AR Y ARG EBRZMA T2 R L £,

iter__ ()

) —— R——

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

do SO D e n )8! ne pena @) na None NO allable
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If __new _ () is invoked during object construction and it returns an instance of cls, then the new
instance’ s __init__ () method will be invoked like __init__(self[, ...]), where self is the

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

_new _ () MWcls DA VARV ARRIBZWEGE, A VAXYAD __dnit__ () XY v FIIFFUHX
NEHA,

__new _ () OEREMX. EEARERE (int, str, tuple R E) DY T2 5 ATA Y RAX Y RERE D
ARRARTDHIEWHDET, $h. VIREREI AR AXT 272DIT, DARLDART TR
TEL A== FENFET,

object.__init__(self[7 ])
AVARYAN (__new _ () WX&-T) ERIN7F, ZADMUOH LIITIE SN FHCIEOCH IR
9, 518U S RDAa VALY I I RXRRICELLEDDTT, BRI FRALZDIMAET FADRE HIZ
_anit__ O XV v REEOEE, IREZSZD  _dnit._ () XYy FREKEZ XD _dnit__ ()
Ay FERRINCHEIH LT, 4 Y RAX Y RDHEIEY 7 AFDHEUNHIA I N2 Z & REE LAY
b A, Iz, super).__init__([args...]) o

_new _ ()t __init__ O WFEELTEH IO = PEMKT S (__new__ O PERL. __init__ (0
MENEAARRAXTS) DT, __init__ () 253 None fHZIRL TIIWITERA; 25 LTLE
9 &, EITKFIC TypeError EHEINTLEFVE T,

object.__del__(self)
A VARVADEIND L ZRZPCHEINE T, THET7 74 F 7452 (EHUTIEDD FEAD)
TRAMIZREBMEINE T, BIEI FAD __del__ () AV vy FER->TWAEEIE. I’REZ 72D
__del__ () XYy RiThi, HEZFAD __del__ () XY v FEIRINLIHELT, 4 Y2 &
YADEIE Y T RERD T EH AL HERICHIBRL 2T AU D ¥ A

_del__ O XYY RDPHMELEISIELTVEA VAR Y ANDH LWBHREED HEEESE S Z
i (HRIARVWDHOD) ARETT, ZNUIA TP/ b BE v MEhET, I LIA TV
FOHEBEEINSERNC __del__ () DFFFHINZ0E 5 DIEEEKRFTT; BED CPython ©
FETERMO—E LAFFIHEINEE A,

AVRTVEPIET LI ZIZ, BREFELTWEATI =27 bD __del__ () XYy FBMFIH IR LR
ALEH D FE A,

AR del x 1FHEBE x.__del () ZMUHLELA —HiFEZ x DBBEHIY U2 1 OE6L. &
HEZxDSBBIT D0 FTEB-L2DARTHENE 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:

3.3. BHXAVYR4A 37



The Python Language Reference, 'J1)—2X 3.9.23

gc EVa—NLDRFaxXVh,

BE: XYy __del__ O BPLEBRRNTHIH NS 72, FETHITHRAE L BIINI MR X
. Kb DYIT sys.stderr IWEHEVPRRINE T, KT

o __del__(F FEDa—FBETIATVBE L EIZ, FEDAL Y FRSIFUHEE T,
_del__ ()T, vy Z%Wo/zb, Juv 53 )V—AMUH LD TEILEND D
B, __del__ (O OEFICEOFHEINza—Fickh, 20V Y —22BHCEIR ST
WT, 7y Fay 2R 200 LNFERA.

o __del__ O AVETVEDY %y FRYUHIZETTEES, EoT, (lDEY 22—
NS EDT) 77 RRT ZHEND B 70— OVERIZT TIZHIBRZ ATV 22, None 12
BESNTVWE0H LNLETA, Python 13, B—D7 Y X —RXa7THESHHETD 71—
NUFTY 27 ME MO T B — NVEEDHIBRE NS HNCEY 2 — A HHIFREN S Z &
FHRAELET; 2D X570 — N VEBAOMD S DSEHPFEE LRV, __del__ ()
XYy RPMEENTZRERT, A Y R— P ENZEY 2 — AR EXFATRETH 5 Z & ZARAFE
TEDIRIONS LI ERA,

object.__repr__(self)
repr ) MAABBEIC L o THRUH I, A 7027 b EERT AKX D (official)) XFHNZFHHEL %
T AIRER . AU (EYIRIREDS G Z Shiud) RICEDOA 7Y =7 P 2BAERT 20125, F
7% Python KO X5 RDDTHEINETT, TERWVWARS, <...some useful description...>
RO FHNNRENZRETT, ROERFINA TS =7 P TRINZRD FEA. 77 A0
_repr__ () BEBRLTWT __str__ O EEBRLTVWARINZE. ZDTIF72ADAL YRR ZAD TIER
RO (informal)) XFFIRBMNER XNz 22 __repr__ O HMEbIFET,

ZOBEIEZT ANy FOBICELLAVWSLNE DT, L EADEREZEA. HDOEWTHRW I SRR
TEH5ZEHREETT,

object.__str__(self)
A7 27D BEARXD (informal)) 2 WIEERRICHEH L A XFHRHAZET 2 012,
str(object) LAHAAABIE format (), print ) I &k THENF T, EDEIZ string A 7Y =2
TR D FE A

__str__ () AR Python RELZIRT Z e BHFIRFEINLRVE WS HT, TDXAY v Fid object.
__repr__ () CIZERDET: KHERR, FREBHRLRBAZMHEHTLI N TEET,

FHAAAT object ICK > TERINIZT 7 40 MFEIZ, object.__repr (O ZMOHLE T,

object.__bytes__(self)

bytes ICX o TN I, ATV 27 PO FXFHERBZFHELET, ZHUT bytes 77V =
7 FRIRTNRNETT,

object.__format__(self, format_spec)
format () FHAAABE., X HITE 74—y MEAXFH 7F)L OFHif, str.format() XYV v
FiZkoTHUHEN, A7V 27 D 7 73— v MEEN/ (formatted)” XFFNIRIEEZIED £

38 EIET-RETI



The Python Language Reference, 'J1)—2X 3.9.23

T, format_spec 518UE. BER T x—< v MbA T a2 v DR E ELXFY|TT, format_spec 5l
ORI, __format__ () ZFEETATNEID FITH, IZLALD Y T RAFHARAAEDWT AN
Za—<y MLEZEELZLD, ALI5R7r—<y MEAT > a VRV ET,

BEEHED 7+ —~ v MEXDEFIX, formatspec 2SI L TL 72X W,
ROEEXFHNA T 27 P TRITUSRD F8 A

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

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

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

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)

INHIFnbw 5 7 HEERIEL (rich comparison)” XY v RT3, HEFS Y RLE XY v FHDON
I T D@D TE: x<y & x.__1t__(y) ZMFHLET; x<=y & x.__le__(y) ZHUFHLET;
x==y & x.__eq__(y) ZMFUHLET; x!=y & x.__ne__(y) EMUHLET; >y & x.__gt__(y)
ERECHLET; o=y & x.__ge__(y) ZFFHL T,

JRARIEEA Y v FBREZ 6N LG BORTICHT 2HEAEZHEL L TWRVWE ZIZ, YTy
NotImplemented #iR3 0 d LNFERA, 1BFl LT, EEICHEITONI L 212X False B> True
ZIRLET, LL, ZhoDX Yy FIEREDEZEST N TE 20T, HEHE 77—V ED
aAYTFHFAM (T2 213 if XOFEEERD) TlbIHE. Python (&% DEIZH LT bool() ZMELN
HUTHEROEBZHIKL 275,

is »OFHEN S object D __eq () AV Y FOFT 7 4L FEETIE, LHBLTHERIEE
12, XRDIA—FDXSIC NotImplemented ZiEK L ¥ 3: True if x is y else NotImplemented
o __me_() XV v FiZ __eq O WTIEZZRZEL., NotImplemented TRWVIFE IR T KL X
BET, MOHBEEF7 7 40 s DFEEIIIHROBRIIDD FH A, HIZIE (x<y or x==y)
i x<=y LRV FERA, —DODILERDLEAED S HBEAE T2 HEA KT 51213 functools.
total_ordering() ZZMWL T ZE W,

HARXLDOHEEEEZYR—FLTWT, HEOF—IXHFS B TES Ny afie A7 =2 b
PEZ L EOEERERENICOWVWT, __hash._ ) DFFa XY FPAREIPNTVWEDTSIRLTL 2
X0,

INHDOXY y P (E5IBDEEZR— LRV, G5B R- 3 258ICHVLNS X
57%) 5l ANBEZTeN—Y a VIZFELEEA, LA __1t__0O & __gt__ O ZHVODKE,
_le_ 0Ot __ge OBHVWORS BXUY __eq 0¥ __ne_ O RBRENCHEDKHNTT,
ST 03875 2T OHPHEE ¥ ORI OWIHE 1 DIERK L 72 XY 727 5 A D5E. HHiH
BYORFEINTXY v FOPBESINET, 2 TRVWESEOHHEETFDOXY v FHABEEINE T,

A8y 727 7 23 ERINEEA,

3.3.
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object.__hash__(self)

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

objects by packing them into a tuple and hashing the tuple. Example:

def __hash__(self):

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

AM: hash) EATP 7 MHED __hash__ O XY v FRTE% Py_ssize_t OV 4 XiY]
DEEDET, ZHUE 64-bit TEALFEINTWVDE 8 N4 MT, 32-bit TEALFEINTWVBE 4 N4
TS, A7 27 2D __hash__ () BB bit 4 XDV R THAMEDHETD 2 5HEIE.
BTETOVR—FFTEELRD bit [BE2F =v 7 LTI, £ 57 52 5%IE python —c
"import sys; print(sys.hash_info.width)" 257352 TT,

IIAD __eq _ () AV FEEBLTWVWRWVWARL, __hash__ () XY v RHEELTWERDERA;
TIAM __eq () BERBLTWVWTSD __hash__ ) ZERLTVRVESL, ZO4 Y ARV RAENY
PanfEal rZyarvOBER LTHIAEYA, VIADRI2a—XINEBATI2I VEERLTE
D. __eq O RXVy RERERELTVERS, __hash__ O ZEHRLTIEREDEHA, ZhiF. Ny da
AREa L 72 a YOFEREIIBOWTF—DNY ¥ 2flH A I 2 =K TN TH DI EHERINTVEHD
TY (A7Vz27 by Y afliPELT S, oy > 287 Y: hash bucket IZA->TLEW
£79),

I—Y—EFRITRET7ANVDET __eq_O ¥t __hash._ () XV v FEFoTVWET, ZODL

., (FA—=TRWV) IRNRTOATIx 7 NI U TEZD, x.__hash__ QO W x ==y xis y &
hash(x) == hash(y) OWGFZEKT 2 L5 REYREZEREL 3,

_eq ) EF—=N=F 4 FLTWVWT __hash__ () ZERLTVARWVWT F ATl __hash__( I
FEERAYIZ None ICEREINE T, 27 AD __hash__ () XV v K2 None DHE. ZDT T ADA
VARYADANy Y 2 fHERBL LD TS i)k TypeError 2 iAH X4, isinstance(obj,
collections.abc.Hashable) TF v 732Ny Y afRERbDE LTIEL KB INET,

_eq O BFT—N=—FA R LEZIADBEIIADED __hash__ () O RERFHELEZVERS, H
JREYIC __hash__ = <ParentClass>.__hash__ ZRETAH I LT, ZN%rA V2TV RIEZ RS
IR D FHA

_eq _ O EBFA=N=FAL RFLTVRWVWI IRABNY ¥ 23 R=bE2HHIL7ZWIEA, 77 AERIC
__hash__ = None Z&®HTLZE WV, 77 AHHTHRNIZ TypeError ik 5% __hash__ () %
FEFKT DL, isinstance(obj, collections.abc.Hashable) MM LTt - TNy & 2 ATHE & 3k
AMENBTL x5,

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

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

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

Ny Y afBOEEIX, BEOA T L —> a VIEFICHEL 3, Python & Z DIEFTT R RIEL T
FHA (Z L CHE 32-bit & 64-bit ORI THEED 7).

PYTHONHASHSEED H SR L TL 72 &\,

N—Tay 33 TEH: Ny a7 VELMUMBT 74V b TEMZED L=,

object.__bool__(self)

HIET R R AAARHE bool () 2FHEET27-DIMUHXNET; False F721% True 2RI 72
FHUER D FRA, TOXY v RPERINTVARVE E, __len () PERINTOVIUIIFUH X
N, ZOMERDIE 0 THNWIE L BARENET, Z7F7ZAD __len__ ()b __bool__() dERL TV
BOWIHUE, ZDY FADA YRR RAZTRTHE AREINET,

33.2 BET IV ERZHRETA1XT S

UTOXY Y REERLT, Z7IAA VAR VANORERMEME7 72X (BHEMEOMHEH. EIEMHENDRA,
x.name OHIFR) OERZ AR A XTHIENTEXT,

object.__getattr__(self, name)

T 7 AN DEMET 72 A5 AttributeError TRIML =& & (name 234 Y A X Y ADEMHF 721
self D7 I AV —DEMTRNWZDIZ __getattribute__ () 7% AttributeError %iEH L7275,
name 7O XF 4 D __get__ () A AttributeError ZiEH L7 & Z) WS ENET, ZDX Yy
FiZ GHEXN:Z) BHEMEZEIE ST, AttributeError HIAFZ2EH Lz bl b 8 A,

B EEOBRETEESRO»IUL, __getattr _ O WFFEFHINERA, (ZHUE __getattr__ ()
¥ __setattr__ () BERINIIENFICINTVBEHRTT, ) T, RO ELDE, T5Lk0VE
__getattr__ () BA VAR ZADMDBWIEICT 72 2T 2 HERRLRZHDTT, £ PRl
EHA VAR ZABERIIRH LT, HEA VAR ZADBHEMEFECHALRZN 2T (Wb icfto
AT PHATZZ2T), BHEZERICHBEL TW2R D0 TEET, ERICEET 71X
ZSERICHIT S 2 K. LURD __getattribute._ () XYV v FEBIBLTL X0,

object.__getattribute__ (self, name)

2IADA VARV RARHT BT 7 e A2 RET 501, RO EhES, 75
AN __getattr__ () BEFRLTVWBHE. __getattr__ () &, __getattribute__ () THHRIIZ
PR S 20, AttributeError B Z X LA WR D IZN T A, TDOXY v Fid FHRE )
JEMEAEZ K 3 2>, AttributeError Bt Z X L 3, TDX Y v FOHRANIERRZ SO
NTLESDRM STz, HEDBICEFE I, BELREESTAD 7 7R T, flZIX object.
__getattribute__(self, name) D XS WK FADRAX Y v REFRIUBEMHELZM > TIECH X7
TR D FR A
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AR SRR AA BB HREEICIF N SRR X Y v FOREKR TR, 20X Y v FH[E
HWINDZEDNHDET, HHEAV Y FIRERE 2L TIRLI W,

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

object.__setattr__(self, name, value)
BHEORANRALNLIBCEIHENE T, ZHUIBEBFEORADIBIE (TRbb, 4 VAKXV AFHE
ANDEDA) ORDO DI ENE T, name FEMEST. value 132 DJEITRAT 2EHTT,

__setattr__ () OFTA YRRV RABUEANDRADRLER S, K FZAD MR UARIDRXY v
FEMUOHI RFUIE D £8 A, XX, object.__setattr__(self, name, value) ¥ L E7T,

object.__setattr__ I obj ¥ name ¥ value ZIEL THEITTH L. BEEANRY N ZEHLET,

object.__delattr__(self, name)
__setattr__ O WHTVWETH, RATEERLMEDHIFRZITVWET, ZOXY v REFEET 2D,
A7V MiTE 5T del obj.name HEMDIDH 2 HETIFITLRITFNUILRD £EA,

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

object.__dir__(self)
FT7V 27 MZ dir() BFUHI N FRMTHINET, O—r Y AMWNRINR TR 8
Ao dirQ) XBIN/z>—F v RB YA MNIEHBL, Y—FLET,

EDa-ILOBBET IR EHXAEAIAITS

FER 2 AT D __getattr__ & __dir__ b, EV 2 —VEHEND T 7RI AKX~ A X T 5DIZff
ZET, EV2—NLURLOD __getattr__ BABUIEHHATH 2 1 5IEZUWMD., HFHELLMELRT
A AttributeError #EH L T, BUENEI 2 - AT =27 b6, BEOME, DFD object.
__getattribute__ () THRAED? SR 5725 E X AttributeError X 3 3 HiiC, €Y 2 -1 D
__dict__ 25 __getattr__ PMBINET, A o581k Z0RMEHTHIH I, HEINR
SNET,

_dir__ BEBBEIEEZTRS 3., BV a—LDT7 7L ARREREHIER T XFIND Y —r v A BRI T
NELRD FRA. FETIAESE. TOBBIIEY 2 — L OEHD dir() BR2 FE =L 7,

X DML VKRETDEY 2 —LOEHE (JBHES T BT 4 DRERY) DHREZIA ZXDDIT, £ 2—)L
FT7I 27 D __class__ BIHIC types.ModuleType DV 727 I ADNHETEE T, HIZIERD LS 1Tk
DES:

import sys
from types import ModuleType

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

return f'Verbose {self.__name__}'

ROR—STHER)
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(FiDR— 25 D %)

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

super () .__setattr__(attr, value)

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

_class__ ZELREZDHLTDH, EXPHIDEELET 2

AR TV 2D __getattr__ BERLED _
L ADEXHEDLN DMK TT - EY 2—1D globals NOEET 7L AE (EY 2 —LADa—KH
HEEY2—)LD globals DEBHTH) HELZIFTER A,

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

PEP 562 - €E¥a—IL® _ getattr__ ¥ _ dir__ &Y a2—)® __getattr__ BAHKB XY __dir__ M
B,

TR F A2 (descriptor) DEE

UFDOXY Y Flid, TOXYy F2FDI7 IR (0WbWw2 TRIUTR (descriptor) 75 R) DA Y ARV R
M. F—F— (owner) 77 ACHFET S ZWXOABMHAINET (TRZY FRE A—F—DF 7 AH
. FOEDNTND» DI 7 AFHFIZRITIUIRD FBA), UTOFITIX, 7 BHE ik Ziint—F—2
FAD __dict__ 7 mT 1 (porperty) DF —TH 5 LI RBEZIHEL 5,

object.__get__{(self, instance, owner=None)
F—F =272 (ZIRENT 7 RRADHE) . T ITADA VARV R (4 YRR AT 7k A
DHBE) ORISR XN E T, instance TB LU TREEEZ 7 7 AT 2K, 7> arD
owner 518 A —F—2 5 ATF, owner ZHUTEMLET 7 RX T 5L 2l None T3,

ZOXY vy RiE, BHEEXNEHMEEZIR T2, AttributeError At EEH L 3,

PEP 25213 __get__ O ZF 1202005 BZF OO LATREA 7Y =27 FTHI L ERLTVE
3, Python DfAAAD TR Y FRIFIZDOHAEY R LTVETHE, H—F =T 1 8OY—
NOHNZIZH A D5 EHEL T25DbH N %9, Python ® __getattribute__ () EIEIIHED
E53EbLLT. MO EICELET,

object.__set__{(self, instance, value)
F—F =7 2ADA4 ARV R instance EDEMNEFT270ME value IZTEET ABRICMOH I E T,

__set__ () HBWVE __delete__ () ZBMT 2L, TRAZVTRZ IF—RFRIZ) IR ZTEDD
F9, X TRV TRZOFVHL 2SR LTI EX W,

object.__delete__(self, instance)

F—F—T FADA VAR VR instance OB EHEIRT 2 RICEOHINE T,
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object.__set_name__ (self, owner, name)
F—F—k3B7 R owner DMERINTREETMEUHEINET, 74 A2 Y 7 XiE name 1ZEID Y
TohEd,

AM: __set_name__ () is only called implicitly as part of the type constructor, so it will need
to be called explicitly with the appropriate parameters when a descriptor is added to a class after

initial creation:

class A:

pass
descr = custom_descriptor()
A.attr = descr

descr.__set_name__(A, 'attr')

FEllE VS ZAF T FOIERE 2B L T E W,

N— ar 3.6 TEM.

__objclass__ JBMIZ inspect EY a2 — X o TERE N, ZOF TPV 27 M EREIN7 7 R EFE
FTH2DIHbNET (ZOBMLZHEUNCHEL TBL . BINRS 5 ADBEEZ ETRICTAN IR D £
) MUHENZMICE 5T, ZOBBUETHREEINTZZ 7R (B LAEZDY T I I R) DA VARV AN
1 BHHOMBES Y LTHFD LARERIATWS Z e 2RE T (FlZ1E, CPython IZ#@X TR W
C THFEITEINZXAY v RICZORUEERELET).

TRV T2OFVHL

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

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

BEE772ADT 74V OEfER, A7V 27 FOFEPSHEEROH LD, HEFRELRZD, HIFRL
72D T30 DTT, HlZIX, a.x ICLZBMOMBETIX, £3 a.__dict__['x'] . KIZ type(a).
_dict._['x']. ZLT type(a) DI 5 RTAKX 2 5 ATHRVSDITE L. ¥\ o 7= BAICHEAE
ZhET,

LAL. BMBENROMED, TAZVTEZAY Yy FOWTIHZERLTWEA 7Y =7 M THAUL, Python
ET7 74V bOEWEE A —N=F 4 FLT, ROHITRZYTFEZRAYy FEBCHLET, Llo#EgEoH
DEZTTAZYTRRXY y FRFIHEINLEDE. EDTRAZYTERXY v FRERINLTVT, ED XS
WK XN iR E L E T,

TRV TREPH L OER L 22 01F. BEAANDOHM (binding) . T4DH a.x TF, 5B LDES
TR TRHEESINDE T a WRKIFLET:

EEFUH L (Direct Call) RHHMT, 2o o> icfbZWIECH LEEEIX, a— RPTEEZETZ 2V
TEXY v ROMUHL: x.__get__(a) 75205 HDTT,
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A4V AR AR (Instance Binding) F 7Yz 2 b A YRRV AAKET 2L, a.x EFCHL type(a).
__dict__['x'].__get__(a, type(a)) WCEMINZE T,

9 5 AFK#E (Class Binding) 77 AANHET 22, A.x EPFFCH L A.__dict__['x'].__get__(None, A)
AN ET,

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

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

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

redefinition in an instance dictionary. In contrast, non-data descriptors can be overridden by instances.

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

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

property() BIBUIT — X T AV SR LTHEREINTVET, MoT, A YRRV REHZ 0T 4D
FEE A —N—=F A F T2 TEEH A

slots

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

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

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

improved as well.

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

creation of __dict__ and __ weakref __ for each instance.
__slots__ ZFIAT3EDER
e When inheriting from a class without _ slots |, the __dict__ and __ weakref __ attribute of

the instances will always be accessible.

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

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

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

to the sequence of strings in the _ slots  declaration.

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

_ slots___; otherwise, the class attribute would overwrite the descriptor assignment.

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

additional slots).

« BBV FRAT, BEI FRATITRERINTWE Ay MEERLEGA, HEZ 72020y +T
EBRBINTVEA VARV AERE (TAZ) TRERIEY 7 A HEHZIUELEVIRD) 77122 T
ERARDET, ZHCED. TuF T LOBENRER>TLEVET, FERIE. ZOREZ &
7DD F =y ZHEMENSE D LALEE A

o 22T\ slots X, int % bytes R tuple DLk 54 " AERD” HAAAMDSIRELT 5
ATIFENEL £8 A,

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

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

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

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

TypeError.

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

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

333 VSREFZENREIALZTH

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

This way, it is possible to write classes which change the behavior of subclasses. This is closely re-
lated to class decorators, but where class decorators only affect the specific class they’re applied to,

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

classmethod object.__init_subclass__(cls)

DXV y Rk, FNDRERINT 7 APMKEINZBICHITROHEINE T, cs EFHLWFT
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FATT, DL, TOXY Y RBAL VREAVARXYy FELTEREINE ., BRI T AXY v K
AN E T,
LW 7R 15260 7%F—v—F518&. D5 AD __init_subclass__ WKEINF T,

__init_subclass__ ZFHAL TV MDI 7 R 0 FEHHED-DIZ, LTFROa—FD X5 ITHER
F—U— PG L7256, o5 BITEES 5 R EEITRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ D7 7 4 /b MEEZMBITVERAD, MS2D58 2 ¥ IMOH X
N, =59 —%2EHLET,

AR: XX F7ADE VT metaclass 13D ORIBEMIC X > TIHE X4, __init_subclass__ FEi&

WHEXNZZ2EHD ERA, EBEOX X772 (HRNZEL Y bTIERL) &, type(cls) LT
JEATEET,

N—a v 3.6 Tl

XRS5 R

FI7 AN MTIE, 77 A& type) o THEINE T, 77 ARKEH L WEHRTZEETEITEIN, 77 R
%75 type(name, bases, namespace) DfEFRICH —HMZHEINE T,

TIAERT ORI HARZIA X TEE T, ZD/DHITIET T AEFEITT netaclass F— 7V — F5|§zE
T, ZDX I RGIBEERITICECMED 7 7 X2 MR L 5, XROHIT MyClass & MySubclass (IWiJ7
¥dH Meta DA VAR VATY:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

75 ZEZROPTIREINMOF— 7 — FEHIE. BBRTEITRTDOREX Y 5 ABEICEINE T,
7T AEBMFEITEINBZEE, UTORT v THELF T

e MRO =¥ [V OfERDPITHONS;
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o WYX R T T AMRESIND;
o 77 ADLEIEMDEREND;
o VIRDEWRNETENS;

o VIRXTYV =V MIMELNS,

MRO I kU DR

7 7 RAERICHNZHIED type DA Y ARV ATREBRWIEE. ZDA VARV AD __mro_entries__ XV v
FOPRREINE T, o756, ZOREZDODDEERICFOX L2518 LT, __mro_entries__

XYy FRROCHEINE T, ZOXY vy Fik, ZOHERKEDORDLYIHDLNE T 7 2ADR TV ERI TR
DERA, ZDRITNIETHEZZLdHH, ZDEIRGETEZORKIIERINE T,

BE:

PEP 560 - typing €Y a—1 Pz 3V v 7RI T 2 5B 7IC k2% K— b

BIBEAE Y S ZDRE
55 RFEFEH LTI X X2 5 203, RO &S ICESNET
o HELIIRIGA X2 52552 bATOWRWEEE. type() HEbHET

o WIRIIZRA R 5 ANEZ 5N TWT, Zhd type() DA Y RAX VA TIRBEWBHE, Fhe xR
A LTHEEFWE T,

« BIRIRA RS2 52 LT type) D4 YRR Y ABER bR, REFNERINTOEEAE. &
BIRAE L7 (MRBIR TR FD) A X2 5 25 HbIET,

BROIRENRA 227723, (5 LEIUIR) WRINTIEE SN XX 7 53R HEEINLTRNTOR—RI 5
ADRART I ADNERIEINE T, ROPIREMNLZXZ T 5 2F, TNHEDA XTI ABEHDOITRTOYTXA T
THBEI22BDTT, XX FRAFERMDEND ZDRMEZ R/ X2 1TF UL, 7 T RAERIE TypeError T
BLED,

77 2 D% 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.

AR5 AIZ __prepare__ BMUENLWIHBE. 77 RAOAHIZEMIIZED EFEMNE~y €Y 7y LTHIHILE
nxEg,

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

U5 AEKFDORIT

2 5 AKMAEDS (KREDITIZ) exec(body, globals(), namespace) & L TFEITENET, BHEDOFFUHL L
exec() DEELE W, 7 7 RAERVPERANBTITONIHEE. LIS AINRA-TI2XoTH I AKK
(EEDRXY v F2EE) HBEDORI—-TLIMUD R a—-Th o402 BHTE 5 VWS HTT,

Ll 277 REBRVPBEBNETITONLRTE A, 77 ANMTERSINIAY v FId7 7 AR a—-FTE
RINLAHERZ LB TEE VA, ZIRAEREA VAR VARXY v FHT TARXY v FOBRAIDZ
A=BZNPoT7 72 RT 50, ROEHTHIT S, BEEIICEHNR a2 —-F2Y6onTnd __class__ 5
7 7R ALRFUIED TR A

VSRATS T FDIERL

7 I AREDEITICE o TP 7 ADLET MBI HIAL X725, metaclass(name, bases, namespace,
**kwds) ZFUOHT I T/ 7247927 PBERESNET (ZZTEIAZENMDF -V — NI
__prepare__ IZEINZHDEFRILTT),

DI ITARAATY 22 M, super() DESIFEHERICE->TBRINZDBDTY, __class__ &, 7T AR
RHED XY v ¥ __class__ F7213 super DWVWIT N ESHLTOWAHEIL, T V%14 FI2X o TERX
NZWBHRO I/ —Y % —BRBTT, ZHE, XYy FIREINZRADOFIEBICESOCTHEDIH L EITS
ToDIFHING 7 T RAFENEA YRR Y AN E NS — /. super () OIESIBIEAN L F AL Ra—
FREHDWTERSIN TN DY 7 AR IEMICHENT 2 2 ZARICL £ 3,

CPython implementation detail: CPython 3.6 DI TId, __class__ ®LiE, 7 5 AARTZEMICH 5
__classcell _ TV MV =2 LTRXXIZFRICEINET, __class__ YADFELTVWEERE. 207
TADIELL ML XN 272012, type.__new__ OFFUHLICEZET 2 FCLICEMEINE T, KBLS
#1¥. Python 3.8 Tl RuntimeError 1272 D %3,

FIHNEDRART F R type REAKINZIX type. __new__ RMUHIT AR I 5 2% Fo T3 EiE, 7
FAA TV 27 PERAER L BRICRD AR R MEDOFIEDEF S E T

o AT, type.__new__ B __set_name__ () WERINTWVWE T T ADLHEMCHELETDT AT
N FREINEL T3

o RIT, FNHRTD __set_name__ XYV v K2, ZDAYV v FRERINTVWE I IR, BLUZZ
WEBT27A2 ) FRICED Y THATWAEARIZ5 5 LTHUHXhxT,

o RIRIC.FHILWI ZRADXY v FERIEF T < LICTIBEST 282 2 AT __init_subclass__ () 7 v
IR HINE T,

JIARFTY 2l PIMERENIBRITIE, 7 IRAERICEENTVWE 7 I7RATaL—& (b LHIX) 277
AF T DBEIN, TAV—EPRTA T2 MBI TERINIZZ 7R LT —hILDHAR]ZE
Fﬁﬂc:ﬁ_{'{f‘@éﬂi?o

LW I AW type.__new__ THEMIN-E X, ARZEMG e LTEIZbNA 7Y =7 MIFH LY
Bt E D~y o NCERXN, TOA TV 27 VIBEEINT T, HILIEH-HLEZBDEHAHLEHD
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TaFTTIvFEN, FISRF T2 D __dict_ B D ET,
BE:

PEP 3135 - New super BEERD __class__ 70— vy SBICOWTHA L TWET

AR S ZADAE

\

X&Z 75 ZFRY R NVEBENFAMEZR > TWwET, ThETHINTE 74 F7IIid, B vrid
B AVER—Tx2—ADF v, BTV —Yary, HEIZa T 44l Tuoxy, JL—0T—7,
ZLTHEY Y —Ruy 7 /FAtwo723 0085 D £9,

334 A1 VRAVADARRIIA XY TVSRAFI VY

RO AY v FIZHHAAAREE isinstance() ¥ issubclass() OF 7 4L FOEEE FEX T3 DICHIH
Li\j—o

FFIZ, abc.ABCMeta X X7 7 A&, MIREJE S F X (ABCs) &7 RIEEE S 5 R (virtual base classes)” ¥
LT, o ABC &8, EEDZ 7 2% (#lAAAEZEL) BITENT 27012, ThHDAY v FEHE
KLTOVET,

class.__instancecheck__(self, instance)
instance B (EIE, FIIMIEMNIC) class DA Y ARV AL BEZHNLH5EIT true ZIRLE T, EFR
INTWVIUR, isinstance(instance, class) OEED/-DITHFFHINE T,

class.__subclasscheck__ (self, subclass)
subclass 3 (BEHE, EIIHEERND) class DV 77 7R EZLNBHEIT true IR L ET, ERE
NTWHIZE, issubclass(subclass, class) DEED-DIMERHEINE T,

BB, INBEDXY Y FiX, 77208 (XX 7 F5R) L TRIEINE T, EEDIZ IR F7AXY v RE
LTEETDHILETEZHA, 2 A VARV RAZNARNE I SR TH B ZDHBEITDA, £ VAR
AU HZXNEFHR Y v FOBREB—ELTVET,

BE:

PEP 3119 - HREEI S ADEA MREIESZ 5 X (abec Y 2 — L %2BM]) 2 SEBIBEMT 3 XRkics
WTOEED S, _ instancecheck () ¥ __subclasscheck () %@L T, isinstance() &
issubclass () WCHBEOENEEZ XE 3 7:@@&‘1%@;33){7375)@ D%,
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335 JxxVUyIB%EIZIaL—+T3B

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

in which all the elements are of type int.

BE:

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

Generic Alias Types Documentation for objects representing parameterized generic classes

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

classes that can be parameterized at runtime and understood by static type-checkers.

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

classmethod object.__class_getitem__(cls, key)

key \CH MG CRIRMLE N 22V v I IV FRRRT ATV =7 FRIELE T,

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

) ——

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

The purpose of ___class__getitem__

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

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

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

__class_getitem__().

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

class for purposes other than type hinting is discouraged.

__class_getitem___ versus ___getitem__

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

ject if it is properly defined.

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

to decide whether __getitem__ () or __class_getitem__ () should be called:
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from inspect import isclass

def subscribe(obj, x):

"""Return the result of the expresstion “objlz] """
class_of_obj = type(obj)

# If the class of obj defines __getitem__,

# call class_of obj.__getitem__(obj, x)

if hasattr(class_of_obj, '__getitem__'):
return class_of_obj.__getitem__(obj, x)

# Else, i1f obj 72s a class and defines __class_getitem _,

# call obj.__class_getitem _(z)
elif isclass(obj) and hasattr(obj, '__class_getitem__'):

return obj.__class_getitem__(x)

# Else, rTaise an exception
else:
raise TypeError(

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

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

__class_getitem__ () being called:

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

>>> type(list)

<class 'type'>

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

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

>>> list[int]

list[int]

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

>>> type(list[int])

<class 'types.GenericAlias'>

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

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

>>> from enum import Enum

>>> class Menu(Enum) :
"4 breakfast menu"""
SPAM = 'spam'
BACON = 'bacon'

>>> # Enum classes have a custom metaclass:

ROR=J1ZFi )
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(RIDR=I D5 DR E)

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumlMeta defines __getitem__,

>>> # so __class_getitem__ s nmot called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

BE.:

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

__getitem__ ()

3.3.6 FUHLAIGEA T/ bZEITZal—+T B

object.__call__(self[7 args...])
AVRRYAPH YA LT 7 RHEINT” BSOS E T, 2DAY v P2 x(argl, arg2, ...)
ERINTVAIHEA., ZHUIKENITIT type(x) .__call__(x, argl, ...) WKEHIIhET,

33,7 AFF%2IZal—+93

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

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

) —— ) -

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

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

) ——

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

FEOCH U THAAABER 1len() 2RELFE T, A7V 27 FOEXE 0 U EOBETIRI R ITHIRR
DERFA, /2. _bool_ () XYY FEEELTESLT. _ _len ) XV RW0EERTIIRA
TV NI, TNVEEaY TR MNTIRBrAREIRET,

CPython implementation detail: CPython Tl&, A 7Y =27 FOREXIIH/ATD sys.maxsize
TH2IePERINET, RE2 sys.maxsize ZBZ 258, (len() DX IHR) WL 2 DHEEEZ
OverflowError T2 TL & 5, EBfHr L TOHET OverflowError ZEH LWL ST
512 A 7Y =22 Md meth: bool XYV vy REEZELTOVRIFIIRD FHA

object.__length_hint__(self)

FECH L C operator.length_hint() KL E T, A7V 27 FOHMEINIES (EFEDDD X
DEDPoYEDP 7D T20b LAERA) BRI RTNUIRD EVA, BX1F 0 M Lo TRY
AL D EH AL IRDEIX NotImplemented £ R 255D H D £33, ZDHEIX __length_hint__
XYy RBRP->HELRICEROIE T, TOX Yy FIFFHCRE1LTH D, EREEIZLETIX
HHEEA

N— g v 3.4 TEM.

AER: R4 70E DIFD 3 XYy FIZk o THHERIZITORLE 3. RO K 5 RIFFOH LI

al1:2] = b
RD XS HIRE N

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

MUTbFAETT, BELRWVWARAT A ZDEZEKIZ None THD LN F T,

object.__getitem__(self, key)

Called to implement evaluation of self [key]. For sequence types, the accepted keys should
be integers and slice objects. Note that the special interpretation of negative indexes (if the
class wishes to emulate a sequence type) is up to the __getitem__ () method. If key is of an
inappropriate type, TypeError may be raised; if of a value outside the set of indexes for the
sequence (after any special interpretation of negative values), IndexError should be raised. For

mapping types, if key is missing (not in the container), KeyError should be raised.

AR for V=TT Y= YRAOKEREIELSMIETEZ X513 57018, RIERA VYT 7R
I8 LT IndexError 25EHIN2 D IFLTVE T,

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

instead of __getitem__(). See class__getitem, versus getitem, for more details.
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object.__setitem__(self, key, value)
self [key] 1T 2MAZFEET2DIINTHINET, __getitem _ () LR UCEEFHEIDHTI
EFDEF, TORAYV vy FEFEETZ DI, %6#-—0»??3‘5@@#%’8“&‘]’ FLTWB 5, iz
F—ZBIMTEL L5y TOGEL, HLERZEZMADL LD TELY —r Y ADELERTT
T RIEZR key I LT __getitem _ () XY v FERBKRDOBISNOEM ZITHRITIIUIZZRD £ A

object.__delitem__(self, key)
self [key] DHIFRZHEET 27-DICFFIHEINET, __getitem _ () LRILFEEFEENHTUIED F
To ZDAYy REFEETEZZDIE. F—DHIRZIR—-FL TR~y 7OgHEL, ERZHIFRTE
53— YADFEIZT T, PIER key LTI, __getitem _ () XYV v REFEFKEDHISNDEH
PATOLRFNIRD A,

object.__missing__ (self, key)
self [key] OEE LBV THENCF —DHFELBP o ZLHEIL. dict DI T 7 5 XDDIZ
dict.__getitem _ () WX Xo THUIHINET,

object.__iter__(self)
ZDAYw Rk, ary7FEMLTA 7L =X BERINLBICECHENE T, ZOXY vy Fid, 2
VTIFTHDETDATI =2 MBS TRIEBMHTE 2 X574, FilhATL—RA 727 P 2RE
BRINERDERA, vy BT TR V7 FHDOF—ICE > TRIFMIEL 2T IR D £8 A,

ATVL—RI T2 THIDRAY y REFHETZRENRDDET, A 7L —ROGE, BoEHE%
BERTNERD FXRA, A TL—2ATY =27 McBT 2 X DEEIRERIE. typeiter ZBIRL TL
72EW,

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

__reversed__ () XY v RBPEBZINTVLERWVWES, reversed() #HiAABEIL sequence 71 T
an (__ten__() & __getitem _()) ZMEoFEICTZ +—N Ny 7 LET, sequence 710 k2
NEHFR=PLIATY =22 ME reversed) XD dHEDOVWWEELZREHTZ2HFICOA
__reversed__ () BERTHINETT,

g7 A MEFET (in BEK not ain) 1F@H. VT FOERIIHNT ZRIBUHED LS5 ickEEhET, L
ML, AVTFF T2 bTUTRORIEA Y v FEERL T, X ORWLREERITo2D, 7927 b
MAT T TNTRERSTHEIWVWEIIITEE T,

object.__contains__(self, item)
JFE T R MEEZHET DI EINE T, item B self NITIFET 2HBAIWCIEIER, 25T
BROWEHEIZRBZRZIRIINERD ERA, vy P47 T2 FDGE, HeF— L EOMTIER L.
FIINTRRET A P EEZRITINUIRD EEA

__contains__ () BEBRLBWVA T 27 MIHLTE, AV FTRAMIET., __iter _ 0 %
o/ RIEZHAFE T, R —Fr U 2ARE e banr __getitem O 2ffVEdT, EBLI77
LYZDZDE 2B LUTRXW,
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3.3.8 HMEEZITIaL—FT3

IROXY v REFERLT, FEMNA 7927 b2 IaL— T2 TEEY, FEOMEORIER T
B AR— PSRN TRV E S REFICHIGT 2 XY v P GHEROBUEICN T2 8y PEMERZY) & R
ERDF R L TB2RTUIZRD $EA,

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

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

object.

object.__xor__(self, other)

object.__or__(self, other)
INBEDXY vy REMATZHBMEET (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &,
) REELET, MIZR 2D __add_ O XYY ROBHEZTTADA VARV RATHZI5E. R
x +y EZiMiiTsE x.__add__(y) I NFE T, __divmod__ () XV v i __floordiv__() &
_ mod__ () BEHTZOLEMTRIINUIZD TRA,  truediv. () EBEELTIERD EXHA. H
HIAAD pow() BEHMOZHO S DV R —F N TORITNUITZRSRVEE, __pow O EA T =

YOE=GIBEZIMB DO LTERSNLTNEZRD $HA,

INHEDRY v FOWTNHDE I N5 18U T 2 EZ ML L TWiWiE, NotImplemented %

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

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

object.__ror__(self, other)

INBEDRXY vy FZREATZIHBMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, ~,
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) O, WEHEFIRKH L (ANBEZoNk) bOREELET, s 0B EflogiEET
DRIEFT ZHEAEZFR—PLTELTY | JFHHATFHERZMOLECOAFTHINET,
ZIWE y D __rsub__ ) AV RDHBIIFTADA VARV ATHDEGE. Xx -y 2iMiig sl
x.__sub__(y) 2% NotImplemented %iB3 & & y.__rsub__(x) DI E T,

7272 L. ZHEEET pow() Y __rpow _ () ZMERZ EIZIRVOTERLTL ZS W (BU5EH|o#AIH
IEEWCHRIC IR 25T,

FR: AHOHEETORMBEMOWERETOROY 72752 THD, ZOFTIZIRATHIAY Y
Rzt g 2 REf X Y v R BZZEENERZI N TV EREEIE. EHOBHEETFOIERG XY v B
FHENZHIC, TOXY v RPMENET, TOWRBB|VICED, 77 7 ADBFOBERE I — =7
A RFT5ZeHAERICRD £F,

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

object.__imul__(self, other)

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

object.__ior__{(self, other)

INHDRXY y REMUH LU TRERBEEMA (4=, —=, *=, 0=, /=, //=, =, ¥*=, <<=, >>= §= "= |=)
FFRELET, INHDX Yy RIFHEEA VT L — T (self 2EET3) 175 X HRAA Z2OFR (£
DREZDH D EFVAD self THHOERA) ZIRIRFIUIZD ERA. FIEDX Y v RBWEREINT
WRWEE, ZOREEMEBIEREORX Y v RIZ7 + =Ny 7INET, Bl 2 A __iadd__ ()
XV FERFEDIIADA VARV ATH A, x += yid x = x.__iadd__(y) ¥ FMTT, 25
TRWEE, x + y OFHlie AERIC x.__add__(y) & y.__radd__(x) ERINET, FEDKRN
Tk, ZEARAITHLRVWZ S —icb 25 LOLERA (fag-augmented-assignment-tuple-error
ZZRLUTLIEEWV) A, ZOEFNIERIT - XETNLVOEFHD—HRTT,

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

BZZTO " HR=FLTORL? EVIDIE, ZIRADBZDRAY v FEFEo>TWARLE, ZDXY v K NotImplemented %iK
FTLVIEKRTT, GOWEATONERTAY v RAMIEZE L 72WIEBEIZIE, XY v FIZ None ZFE L TEWIIERA—Z
555 LA, MWHEETOEHRINC hFE LWV IERNORREZEAE T,

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

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

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

PEOOH U CHUHBINTES (-, +, abs O BLY ~) 2FEL £7,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FAABBEED complex(), int(), float() DHEENSIFUHINE T, WYIRTEDEERX RN
372D £8 Ao

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

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

object.__round__ (self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAABBEED round() ¥ math EY 2 — VEIED trunc(), floor(), ceil () DFEEEN SMENH X
NET, ndigits B __round__ () IKEINLBVEDIEZ., ZNA5DRTD XY v Fid Integral (72T

Wi int) IKUIDEDBHEA TV 2 5 L OEERTRETT,

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

339 withXeaAY7TF X IR —Tv

AV TFRA A= % (context manager) 1. with XOETRHIIT Y XA LAV THFA M2 ERT 54
TVl PCTT, AVTFAIYA =T ¥IE, A= 70y 7 2FTT 27D BERAY OB I CHODWL
HERNET, AV TFA A=Y v 3B, with X (with X OREZZR) L HEFHXhEF T, 2
NOEDXY Y FEEEFESH T TREHITA2 2D TEET,

AVTHERA MR =Ty ORKRMBHENTE LTE BRA7% 78— OUERORIFE KUEH, VY -0
Oy Ze7yRyr, 774AVDA=F e 7u—ARENFEFLNET,

AVFFAITFA =TI XIZOWVWTDE SR BIHFHRITOVTIE, typecontextmanager S L TL 72X\,
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object.__enter__(self)
AVFTFXFAMIYEA—Y Yy DDA OTETINZNIETT, with XiF. XD as HiTHESNIEE
BTZDOXYy FEMEHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAMNIEI =YYy OHOTEITINZUHTT, RIX—=KF, aVT7FAMKT LEEREE
Bo BN OWTHIILTWE T, a Y7 F X Ptz 3K T LGEIR. 2ToglEuc
None 23 E S NE T,

L. FIASEHEN. 2oX Yy RBFSNZIIHIL WSS (Thbb, FIANEREINZDEHE
72WIEE). TOXAY y Fid True ZIRTDERDH D £T, ZITRITUE. ZDXY v ROKTH.
ANBEE BB T 2212k 5,

__ezit__ () XYy NEZIW- PINEHEENTRETEDD FLA. ZHUd HEHLAOREE
TBIRo TR,

BE:

PEP 343 - "with" XF— kX2 k Python ® with XOMHE, &, BIUOBIBEHIATVET,
3.3.10 5% XY v RIRZ
HARLT AT, FHEXY v FOBBROMUIHLIZ, 7027 DA VARV AFETIERL, &7

Dz VO TERINTVWEE ZICOALELLKEET 2 Z e BMEEXNE T, ZOEED/H, ITDa—
Fidfismk et U g5

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

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

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

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

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

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

True

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

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

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

I ADIEEAY v REZDISICLTEITL LS &35 2 2IiE. 'metaclass confusion’” ¥ FRENZ Z & &
B, FHEXY Y FERBRITEALZEA VARV RABANAL RRATEI e TCHBXNET:

3.3. BHXAVYR4A 59



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

The Python Language Reference, 'J1)—2X 3.9.23

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

True

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

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

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

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

return object.__getattribute__(*args)

>>> ¢ = CQO

>>> c.__len__Q) # Ezplicit lookup via instance
Class getattribute invoked

10

>>> type(c).__len__(c) # Ezplicit lookup via type
Metaclass getattribute invoked

10

>>> len(c) # Implicit lookup

10

Bypassing the __getattribute__ () machinery in this fashion provides significant scope for speed op-
timisations within the interpreter, at the cost of some flexibility in the handling of special methods
(the special method must be set on the class object itself in order to be consistently invoked by the

interpreter).

3.4 J)I—F>

3.4.1 HAIEEX 72 £ U b (Awaitable Object)

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

async def functions are awaitable.

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

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

N— =3 v 3.5 TEM.
BE:

REREMTREA 70 2 7 MIZ DWW T LD LI PEP 492 2L TL X0,

342 JW—FoFT2zV k

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

StopIteration exceptions.

AN—=F VB TRZETEAY Yy FHHD, ZhblE Yz AL —ZDXY Yy F2RL0HUTY (Pl —
BATL—AYyF 2ZRLTIEIWV), 2L, Y=2X b —&REE ST, aL—F VIIRIGUHZER
FHR—PFLTWVEEA,

N—ar 352 TEHE: al—F T2 FLLEFRE (await) 35 & RuntimeError ¥72 0D £73,

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

above.

coroutine.throw(value)

coroutine.throw(type[, value[, tmceback] ])
Raises the specified exception in the coroutine. This method delegates to the throw() method
of the iterator that caused the coroutine to suspend, if it has such a method. Otherwise, the
exception is raised at the suspension point. The result (return value, StopIteration, or other
exception) is the same as when iterating over the __await__ () return value, described above. If

the exception is not caught in the coroutine, it propagates back to the caller.

coroutine.close()
AN—FUPHTEHEOBRAMNIZ LK T LES, aL—F VR - EILLTWEHEE. al—Fv
—HFIE X8/ 7L —&IT close() XY v FAHUL, ETEZMWELZELES, 2L T
—RHZ 1L L7202 & GeneratorExit 2NEM &, /2B icar—F U BESEHBORATI 2TV
9, RIS, FATPHBEINTORIP o GETS. aV—F VICETHET LM 2T 75,

AN—F AT ORI ND L FIZE. FEROFIEZETHIAICEHE S E T,
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3.4.3 JEEHAr 7L —42 (Asynchronous lterator)

R TL—F O __anext__ XYV v F2oIEIEEIAD a2 — FHFERE T,
JEFHA 71— RIX async for XOFTHEZ T,

object.__aiter__(self)
FEREAATL—R 7027 bERIRL TR D EHA,

object.__anext__(self)
ATV —ZDRDIEZRT FHEIGEA TP I b 2RI RFUIR D FH A, RKIBUHEIKRT Lz
%213 StopAsynclteration TJ —ZEHITNETT,

JEFHAIA T I F T =2 LDl

class Reader:
async def readline(self):

def __aiter__(self):

return self

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

return val

N— a v 3.5 Tl

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

) -

to an asynchronous iterator.

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

) ——

else will result in a TypeError error.

3.4.4 FEEEAO>TH X I R—T ¥ (Asynchronous Context Manager)

JEREAO > THFARIR—T 9 13, __aenter. AV v F¥ __aexit__ XV v FNETHEITZ —FHEILTE
2 AVTHXERARIR—T ¥ T,

ERPAa Y T7F R b2 = ¥ X async with XOHFRTHEIET,

object.__aenter__(self)
NIERNZZZDOAY v Rid __enter () WHTOWE T, FHAIgEA Tz o b RS RIFUERS
BV ZARTNRLD ET,

object.__aexit__(self, exc_type, exc_wvalue, traceback)
XERNCIEZ DAY v Fid __exit__ O WKETWETH, FEAEA TSI b 2RI LTERS
BWE ZARINBERY T,
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FERIHlayTFRA IR —T v 7 5 ZADH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

async def

await log('exiting context')

_aexit__(self, exc_type, exc, tb):

N—a ¥ 3.5 TENM.

1D

3.4. JlL—F>
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FOUR

HRITETIL

4.1 7075 LDWEE

Python 7R 27 alida—Fr7ay 2ol hEd, 7av 7 (block) &, —2DFrEbh e LTHET
N5 Python 7027 47 F A MOWIHA TS, BV a2—b, BABAK, ZLTI7I7RERIEITuy I/ TH
D, MEEHNCAN SN lrDa~vr ¥ 7Ry 7 TT, RZVT 7740 (4 &—=TY XIEHEANT
tLTHERBNED, AV E=FY)RIZav Y RIL Vg e LTERAORT7 74 0) da—RKTay
TS, AZVFbavwy R A VX —=FVZDa<vY 734V ET -c A7 arTHREIhIZa~<w Y K) 3
a—F7By 7 TT, 518 n ZFHLT, a<vY K74 2Oy LA RTZY T (TROBEY 2 —
JV__main__ ) ELTEMTEINZIEY 2—1dFELa—-FRT7ay 7 TF, MHAAABE eval() R exec() I
EXNiFHEba—- 7y 7 T3,

a—RK7avy i ET7V— 24 (ezecution frame) ETETEINET, FIT7 L —2112E, (T Ny Z2fib
Nn3) BHEFEFRPND SNTVWET, oy HEOA—-F70 vy Z7OETHET LRI, EoksicSus
7 LDFETEMIET 2 EPELTVET,

4.2 &FiJlF £ R (naming and binding)

4.2.1 HEIDRE

2l (name) 3. ATV 27 PSR UET, AHTZEAT 212 BETAORM (name binding) #FZ1T
WET,

LIROMGE T, AHiAHEINE 3 BEBOIREIE (formal parameter) 8E. import X, 7 7 ACBEDE
R (EREToTRy 7T, 7 7ARMBHZFREL $7). AABTONS & Z2DRANRDHMAIF. for
N—=T DNy X, with XX ezcept HiD as DEA, "from ... import *” JEID import X, import
SNZEY 12— LATERINTVE, 7YX —RAT720MHEFE2HODNOLETOLFEIELEST, 20O
FERZES 2 — ML NLTLAHZEEA,

del XCHRES NI MRIE, (del DERM I, EBRZHETOMN (unbind) TF2Y) XOHK L, HEFEA
DHDEALEINET,

RAXR import FWTFNd, 77 ZAPHBER. €V 22— LRV (by LD a—-F7ay 7)) N
THEID FT,
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HrHHEB Ty JNTHEEINTWSR S, nonlocal X global E LTHEFEINTWARWVWRD, Ziudz
D7ay 7 ou—ANVER (local variable) T3, HIHAMMNEY 2 — L LNV THEEINTVWEIRS, ZD
HETE 7 e — VA (global variable) T3, (EYa—Na—F7ay Z70ERIE. a—hLVEHTSH, 7
B—NAZEBTH DD ET, ) D2EBDDL2a—F 7y JNTHDOATWT, 2070y V7 TERISN
TWVWRWES, ZAUIHBZEER (free variable) T3,

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

4.2.2 BEIRER

Aa—7 (scope) l&, 70y 7 NOLFIORAHMEZIROE T, B—INEKNDH L 70y JNTERSIATHL
256, ZRORAa—-F3x07ny 72 E5s%3, B0y JNTHRTIOERZITo GG, Z20H0 7
0y ZHENCHOFEZITORVIRD, EET7vy JNOERTOT Ry Z72E0 X5 ICRa—IPhRksh
ESJEa

Hr4HEHNa— N Ty JATHDNAS &, ZOAHIZRGEHE,LLHS L5k Aa—F (BRNRa—T
nearest enclosing scope) Zffio THMDERZITVWET, TS5 LRI =T 0oiks, H5a—F7ay 7y
NTZRTEZ 22272 TOEFRE. 7v v 7 DEE (environment) EFHINE T,

LHINE L B S0 o 72 8 =X, NameError B EHINE T, HEORa—TPEEDOH DT, %4
BIMEDN B G TO — A NVERDN A EICHEX N TR WSS, UnboundLocalError filAbp3EH X E
3, UnboundLocalError & NameError OF7 5 XT3,

HHHFNRa—F Ty ZJHNOY IHATHREREZRTWES, 207 vy JHNTHDN S ZDHARNETAN
T, BfEO 70y Z7ADBHe LTIRbIE T, 20k, HIL4HNZDOTH vy 2 NTHRMX B RHIHD
NZLT 7oAV ET, ZOFKBANIBURTT, Python IKIZEEDRL, a—F7uv 70 I Th4
RIRERENTEE T, H2a— N7y 2ICBII30— WL EREZ. 70y 2707 F 2 206 4niHE
PR BB T2 Z L TIVESNE T,

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

all uses of the listed names.

global XX, U7y 7 OHREEELX AL R a—F2FH5 %3, 2 HHEERORANAZA 2 — 71 global X
DD 2GE. TOHMERIZZ v — VB AREINET,

nonlocal XIZ K-> T, MIGT 2HFTPRNEHMA 2 — T TCZALENCHBEINEBESRT 2 X512k D
E5, b LA ORNBEBA 2 — A2 FE LR FIURX, a2 %4 LFIZ SyntaxError B EIFH N E T,

H2BEY 22— VOHHZERIE. FDEY 2 — LRI import XN=FHCHEIFN/ERINE T, R7 VT
FDOEEY 2 —)L (main module) IXHIZ __main__ EFEENF T,

2 I RAERT Ay 7 ¥ exec() R eval ) ITHF 258k, AHIBIRO MR THRBITS ., 7 7 AERIE, #Hl

66 E4ERTETNL



The Python Language Reference, 'J1)—2X 3.9.23

S L ERT DI TELZEITAMBERLTT, INHDOSHIE, AEIRIRD 720 DEH DL —HE
WETH, HEIATORVE = VERN 70— OV RAHIZEM D OMBIN2 2 WO BINRH D 5, 7
FAEBRDHAMZERNE Y ZADREFZF IR D ET, VI ANTERINLALHORa—-TE, 77 RADT
Oy ZIRESINET; XYy ROa— 7y ZIZIRRENER A, - NEKREPLY = 2L —X A DK
RaA—TFZHMHLTEEZIATVWEDT, Ra—FOIREFN TS, DFED. XD XS5 a— FIFKKL
3

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

4.2.3 #HAH L HIFR{T S DRIT

CPython implementation detail: = —¥%iX __builtins__ KN ZRNETEH D TV A; ZHITEE
WICHEEOFHMTT, HAAADHKFZEEOFRDMEE A —N—F 4 FLZWVWZ—HIL, builtins TP a2 —1%
import L C. ZDBMEZHEYNCEE T INETT,

Hra—rK7ny 7 OETICHET 2HAAABATZERIZ. EFECIZa—-FTay 207 a— LRz
72 5401 __builtins__ ZMER T2 I TROHD EF; __builtins__ EHEIEY 2 — L TRIFIE
RO EVA (BREOHBEIEY 2 —LOFEMEDLDNET), 774/ T __main__ EV 2 —LHIIB
W, __builtins__ 3HHAAAEY 2 —)L builtins TT; ZRLUNDEEDEY 2 —LIZBWVTII,
__builtins__ {& builtins EY 2 — LHBDFHEDT A V7 A TT,

4.2.4 BHIGHEEC DD LD

HHZBDHRIRRIE 2 8 VTR S ETRICTDRE T, 2F D, UMFoa— N 42 2HALET:

i=10

def £Q):
print (i)

i= 42

£0

eval() & exec() PAEUZ. HETOMIRIC, BIEOREORTZMEZ 2D TEDD F¥A, LHIEFFOHL
Hloa =2 ra— OVEETZER TR T E 9, BRZBIIRNGATZEBTIZR <. 7 — UL HTZERH
PORINE T, ! exec) ¥ eval) BIEICIZA T2 a v D5 H Y., Fu— Lk b — BV ARETER
BA—NTA FTEET, ZHTZEMEI—D ULrFRE S NRITIUL, W OAFTZERE LTELIE T,

4.2. #BiJIF K& (naming and binding) 67




The Python Language Reference, 'J1)—2X 3.9.23

4.3 HI9

Bist e, a—rr7ay 70EHEOGIE 7 v —2FMli LT, =7 —2ZmofIARNRIRNEZUETE S L5
WCF2DDFETT, PIANIT I - S NIRRT EH (raise) SHET; fSNE. =7 —HREHD
JEADa—r7ay 2k, L7—pFELa—Fr7ay ZEEELEEEMCTCHLTHWSa—F7ay
7T I8 (handle) $25Z P TEET,

Python 4 Y27V RE, FV 24 25— (LulRBERY) pHic s LN ZER L 3, Python 7'u
75 Lh 5, raise XMoo THRINCHINZEL T2 dTEES, flSf > FF (exception handler)
I, try ... ezcept XTHETAIENTEF T, try XD finally HiZM>52 7V -7y Fa—F
(cleanup code) ZHETEE T, TDa— FIEFBMNILHE L €A, HITT2a—RK7oy 7 THADEZ
THERERSTHEFTEINET,

Python &, =7 —LHIC ” 7’025 2D T (termination)” EF A EZHVWTWET: sk > K7k, 7
077 MIPFEEL P EEET 225 TE, AY RIOIMID L AW E KT 2 Z 8 IFTEET
2, (FEDBH->Tza— FEnERO»LFATLEBTOTRVWRD) =5 —DFRZBE LD, FITIRK
L7 EER DET I LI TEE A,

BINDBEL MBS N E, A VX TVRBT 0I5 LADFTERT S L0, Malix 4 v r— Tz
RLETS, E556D558., 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 ML ET,

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

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

AR DX v =%, Python API fHERICIZBEN TV ER A, X v E—JDNEIX, H 5 Python
DN=Ya Y ERDON=Y a YORTELER LCEE SN AL H 5 DT, BRAN-—Y 2D ¥ 2T
ZCEET 2 K57 a—FE, fISX Yy t—YODNFIKESEIRETEDHD $HA,

try DWW TIX, try X i, raise XUTDWTIE raise X fid SR LTLZE W,

D=3
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H3 120 module 1I2& % Python 3— K LMODET 2 —L% A VR—k §2528 T, Z22ICH3a—F
AT TERATESZ X2 D ET, import XUEA ¥ R— MEB T B TR D —RINBRAFETTH, ZhoiM
—DHIETIEDH Y F¥ A, importlib. import_module() RHAAAD __import__() W o 7z %ZH -
TH, 4 YR — M¥EZIIDLT e TEXT,

import X1 2 DO ZHEH L TIToTVWET; HAKHTDEY 2 —LZ2H L. ZOMKMREZ T — IR
I—7OHFNCHME L FF, import X OMFRMEIL, #Y)258T __import__ ) BIEEMUIH T2 L
TERINTVET, __import__ () DEDEIX import XDERTHIFNUIOEITTHEONE T, LETHEL

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

__import__() ZEHEMNUHT L EY 2 - LDBMRDOAITOI, ROobo/GE. Y 2 — VOIERILEED
TONET, BRI —I DA Y HR— = (sys.modules ZEZ) ML RF v v ¥ 2 DFEHR L ORIERILE
Z20b LNEEAD. import XDAMBLATHIGUH 21TV E T,

import XWFITEIN 53 & 2iTid, BHEOHAAABE __import__ () 2FEENE T, 1 ¥ K- b RT 2%
MO H 3 Z DMl (importlib. import_module() BEEID & 572) X H =X 41&. __import__() DFEHL
EANALRZALTHEDA Y R—b - vy T4 Z2A2FEELTORA[EEELD D 5,

ET 2 —ARDTA VAR —+rEN 3L &, Python Z3ZDET2a—LEHRRL, RiSr o754 £
Va—nNAT7Y 7 bEERL, L LETY . ZOAFDEY 2 —ADEMND 54D o GE.
ModuleNotFoundError A% iAH X% §, Python 121X, 4 ¥R — NI ETI N ZIC4HTL S E
T a— L ERRT kA RBIENELE IR THE T, Zho 0%, ZhALBEOF TSN LR T v
JRFoT, BIELAZDIRRLAZDTEE T,

N=Ya ¥y 33 TEHE: A YR—- P RAT7 420 PEP 302 OF 2 7 2 —XDERBRFEEANEHFEINE L,
HIXPHERNZR A VR— MEWIID D THA - 4 VK- MEK2KIZ sys.meta_path Zill L TRHZATY
F9. MAT, A4 T4 TOAFER ARy Fr =Y OF K- MEIFEEINTVET (PEP 420 228) .

*1 types.ModuleType Z#ZM L T X\,
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5.1 importlib

importlib €Y 2 — LA ¥ R— MEHB L 2 DED 32700 FRI7: APT 2424 L £ 97, 1 21F importlib.
import_module() k. A4 ¥ KR— MEEEZEITT 272DDMARAAD __import__() DbV IV THLE
ENd API 2L 3, KDFEFMARZ 21X importlib 24 75 VD FF a2 XY 2SR L T XN,

52 N\yir—<

Python IZIXEY 2 — A7V =7 bOfEEIZ 1 BEL24 L, Python . C. 2D DD YT
ENTVERIEFRRL, IRTOEY 2 — I ZOFBEICED 3, Y 2 —LOMBILEINT., ArifEE
P 272912, Python 12k Ny 7 —2 2 W0WH RS H D 7,

Ry —PFT7 7 AN AT LDT 4 L7 M), BV a2a— V3T 4L Z MICHBE T 7 ANEEZDIENT
XFETH, R T —UREV 21— E T 7 ANT AT LA HETNZHEIIRND T, ZOKREMHEEED I
R TREWITEEA, TOXEOHNDZDIZ, T4 L7 M) T 740 WS ERZHKRZHES Z i
LES, 774NV ATLADT 4L 7 MID KIS, Ry Fr—V3BEHEZHL. @EDEY 2 —-1L7EITT
B, IR0 =B HHET,

TRTONRY T —DFEI 2=V TITH, TRTDEI 2a— BN Fr—IJ2IFBRLRNZEEDICHEDTE
CODPEETT, dLLEMOEVAERT I, Ry r =R FHHLEHEOEY 2 -V THILERAE
J. FZ. __path__ BUZFEOEEDEY 2 — L@y —Y AR I T,

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

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

521 BEONYT—2

Python Tid, BEDO/NY 7T —2 ¥ GRIEMNYT—2 O 2 BEO Ay F =Y PRERINTVET, &
WDy =% Python 3.2 DIFG2 BFEET 2Ry =T, MARNKREED Sy =13
__init__.py 77 ANEBLT 4L PV LTEEINET, BED v r—IM4 Vi R—- b ENL &,
2O __init__.py 7 7 A ADEBRINCETEIN, ZRTEELTWEA 7TV 27 M8y & — I HHIZEMIC
HHrHENCHBENE T, __init__.py 7 7 A WE. OEY 2 —nicFE ) % Python 2— R L H D%
BLIENTE, BV 2a—PA4 Y R—bFEN/zk FZ Python X EY 2 —WZ@EHEEZEMLEZD LET,

Bz, UTFDES5R7 7 AN AT ABEERK. 3 20% 7%y i —I % KO LD parent Xy 7 —I%
EELETS:

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

(RDOR=I12%i )
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(FiDR— 25 D %)

three/
__init__.py

parent.one % 4 ¥R — b T 2 L BEBIC parent/__init__.py ¥ parent/one/__init__.py 23 EFT
INEFET, ZDHKIC parent.two b L { I parent.three ¥4 ¥ K— b T3 ¥, ZHAZN parent/two/
__init__.py % parent/three/__init__.py DFEITENE T,

5.2.2 ZEMIZERANY T—

HRTZEEAR Y T =D 3 A R R—2 3y 2FEEDIDT, ZRZFNDR—a &I Ty r—I %8
Ry r—IWZRMHELET, R—Ya B 774NV RT 2D ADGFICHZ I dHDET, R—a v
X, zip 77 ANDHFR Y V=27 B, ZALSND A ¥R — MRFIZ Python 23S ¥ 20T T RO
520 FET, BEIEBASAY T —P 3T 7 AN AT LLEDA T 27 MITHIET2Z2dHB L. £5
THRWIEIDHD ET; ZhLEEBROEREKDORMRIEEY 2 =L TT,

HEIZER Sy 7 —D1%, __path__ BHICEEDO Y A MIfEVWERA, ZORDDICIHED iterable B ffio
TVWT, K= aryOF Ry r—IDRR (B LB LMYy F =2 D7D sys.path) BED - 7255,
ZDRy T —=ITDRDA ¥ R—bDORRIZ, FIZWCHB TRy r—YR—a VERKRLET,

LM Sy 7 — D213 parent/__init__.py 77 A NMEDH D FXRA, ENE A0, BRBZR—2a o
ZNENRMET I D parent 74 L7 P UDA VKR— MEROBBICHO2 2 dHDET, LihoT
parent/one IXYHIC parent/two DEEDICH B L IR D FH A, TDHE. 2Oy F=I P TRy
F=YD55 1004 yR=-FENKt E, Python & LMD parent vy I —I D7z DHFTZER v
F—=I%ERLET,

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

5.3 &%

MRZHD 5720121 . Python 134 Y K= FZNBET 22— (b LRy r—=ITI. Z T TOH
DHINIZBEVWTRE I I WREWTT) O TLEM B2 0B e LET, ZOHAHNE. import XDRRA 25185
importlib.import_module() &K' __import__() BID I X —Zh bl oNE T,

ZDHFNEA Y R— MRROM A 7 = — X THEbI, ZHEHI XX foo.bar.baz DX S5 Ky b TXY]
LNV TEY 2= AADRRTE 57D LET, ZOHE, Python IZRHNC foo k. KIT foo.bar . %
L CTw{&IZ foo.bar.baz A4 YK=L LS LET, FEIOVWITNIDAL ¥V R— MR LZEEIX.
ModuleNotFoundError 25X &N E T,

5.3. % n
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5.3.1 EYa—-Ilxvyv>na

4 ¥ R— MRRTRINCANZ571E sys.modules T, Ty Y 7E HFHEDOARREEL, ZNET
WA YR=PENTTRTOET 2—-1DF v v aZM L ET, RDT foo.bar.baz A1 ¥ R— FEA
DA, sys.modules iF foo . foo.bar ., foo.bar.baz DY M) —%2EAFET, TNENDF—XZD
B L THIET2EY2a— Lt 7V22 VBT T,

A4 Y R=FTIFEY 2 —V£I& sys.modules 2SI N, BFEELGEE, WIET 2ENL Y R—-bEh?
REEI2a—LThHD, ZOWNBIFIZETLE T, L LMED None 72572355, ModuleNotFoundError A3i%
HENFET, Y 2 — VAR SD - 7285E1%, Python IZEY 2 —VOMKREHFTE T,

sys.modules [3FH FIAAARET T, ¥ —DHIFRIIMIET 2EY 2 — L ZHEL RV (ROES 2 —hZ
DEY 2= AANDZREHR>TWD) H LOAFTEAD, HESNLEY 2 - LDFryadhzr b
Y — B L, FRAHBRICA Y R— b ENL E Python KZDEI 2 — L ERDTHRREEESZ Z LI
"D EF, ¥—% None ICHIMIIF 2L TEXETH, RCZDEY 2 —ADAf VyR—-—FENDLER
ModuleNotFoundError £ > TCLEXWVWE T,

TR ZAEYa—F TV 27 PADOBBEREL TBEWT, sys.modules IZF v v ¥ ad Ny b —%
NI L, ZOHRELLEEY 2=V ZHAVKR—bLELELTH, 2D00EY 24T T =2 MIFLTTIE
BV Z2IERELTLEI N, ZALIEIHIRINC, importlib.reload() X AL £V a— A7V b
ZHAMAL, €Y a2—10a— FEHETTL I THICEY 2 - VONEZ BT 27210 TF,

532 I —cO—4—

sys.modules WHHEIN/EY 2 =B REOD 5 KD - 758X, Python DA ¥ FR— b 7a b arpiEsH)
X, EV2a—AEHOTFR—FLES, 2oFu ranii 2 ool&NEr 722 b, TrA V48— ¢
O—4— bW ET, 774 X —DAFEZ, HoTV Mg > TIRESNEZES 2 —LEROTFS
NELEIDHMTEIE T, MDA VX =T 2 —RAERELTNWELF TV NI A VR—2— I
BhET - AV R—ZX—BERINZED 2P —FTEZ oo/ &, HO7EHEZRLET,

Python QW77 4LV DT 74 VX =2 AV R=Z =P DO0rHDET, 1 DHD D DIFHAAALE
Ta— DRI EH - TWT, 2 OHDD DR ENIZEY 2 —b (BRI freeze Y — L TUB S M7z
EYVa2—DI, IRITIIVIFAQ ® TS5 L7z5 Python RZ VT IPBLARXRY RT7R YN, F V%
fERE 327 OHEHEHESR) ORDIAZH>TVWET, 3 D2HODDE A1 VY R—FNZX 2HET 2 —JL
ERELET, AIVR—FNZRIET7 7 AN AT LADNRRAR zip 7 7 A VDMEEZRTVAFTYT, ZOY R
NI, URL THRETE 230D L5k, MBERTILDTERTEDY Y —ROMBICETIRT S 2 &
bTEET,

4 U AR— MR ATEE R DT, Y 2 —VRROHM L 2 a—FE2ILRT27-DH LW I 74 VX —%
NIMZ2ZenTEET,

T77 A4V E—3ERICEEY 2120 - FLEVA, HBESNLET 2 - DRI GE, 774>
& —1% module spec (EY 2 —MERE), TRDBEY 2 -1 D4 ¥ R— EHEDERE H S Lz D%
BLET, EY2—10DB— RFHZA VR—- MBI ZAZFAL £,

ROETIE. 4 VA= MEEEZIRT 27D0H LWV I7 74 VX —r—X—DER L BRE D, 774
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A—rag—X—D7a bagizonWTEDEHELLIEHLET,

N—ar 3.4 TEH: Python DUEION—Y a > TlE, 774 VX —13EE O—4— 2RELTWE L%
M, BEEe—X—% 80 Y2 - HREZRLET, v —X =134 VR—- M EREFEDRTHE T,
HARRD £ L7z,

533 1VR—=+Tvo

4 VAR — MERBBIGRATRE R XS ICERGT S TwE T, 20T e k2 AR A1 VKR—bTvT TF, 4>
A=t 79 2103 2BHEDYET: XETvI & A VR—FNIXTvY TT,

ART 9 7FA Y R— MUEDOERS]. sys.modules ¥ v v ¥ 2 DMRLIAND A >R — MU X D FHIHES H
EhEd, ZHUTEKD, sys.path ODMUEPLHFEENZEY 2 —VPHARABLDEY 2 — L TERDH, XX
7y TLERETLZIENTEERT, XX 7y 7B THHT 5 X512, sys.meta_path IZH LW 7 A4
VR—ATT 2 P RBIMTEIETERINET,

4 YR=F R 7 v 7%, sys.path (b L {1 package.__path__) ODUHDO—fE LT, MiLF 2 SR
FEWO/S L ZATHOHEEINE T, 4 Y KR— b2 7 v ZIZBIRTHEHT 5 & 512, FH LW LATHE
A 7Y 27 bk sys.path_hooks BT 2 Z L TEHINET,

5.3.4 XHZNX

FBESINZEY 2 — ) sys.modules IZHOD SR o7 . Python IZRICRAXRR « 77 4 VX — -
AT 27 POKMEINTVS sys.meta_path ZMBLE T, HHESNLES 2—LE2WS ZeHTE L0
ESDEMRE1DIT, BT 74 Y X—ICHWEDEZITVE T, XXX 774 Y X—123, il 4>
A= bR (AT2arvD) Z=F v bET2—1D 3 DD5|¥ %S find_spec() LWIHATD R Y v
FAEEI N TORIFIUINVTEREA, XXRR - T 74 VX =T, HEESNET 2N ZR/Z 2P S
DEHET %720 DEHEHIMERE D b D% - THIW R Ao

meta path finder PHEEENTZEY 2 — VDR ZH o TWBHHIE. 774 Y Xidspec A7V =27 &
BUET, HEEINLEY 2 - EWA R VIEEIL None IR L £73, sys.meta_path IZX13 2D spec
ZREFTICV R FOREBIZEFEL TL E - 72581, ModuleNotFoundError A L £5, ZofioEH
NBIMIZOF IO LTI EE S, 4 Y FR— MLUEZRER T S8 %7,

RARNR + 774X =D find_spec() XV v RIZ 2 D%/ 3 205 BEELTHSIHLEST, 1 D
HOGEIZA v R—-1ENB3EY 2 - LDOELEHH T, 2 foo.bar.baz RETT, 2 DHDFIEIZ
EV 2 LOMBTHEDNZRATT, HEMDOEY 2 —LTlE 2 DHOFIHUE None ICL T8, +7E
Da—RY TNy =Y TIE 2 OHDEIBIEE Ay F =YD __path__ BYHEDOMETT, Y4 __path__
BT 72 AT E R - 1285E1E, ModuleNotFoundError 25EHENE T, 3 DHDFIHIX, HrTr—
RENBER—=T o P RBIBFEDED 2=V A TP 2P bTT, A YKR= b RATHFY B— RO X —
ry bEYa—L Yy FLET,

A ZRRE, 1 FDA R — FEORTHEBIREES NS ARELH D £3, fIZIE BRI 2EY 2 —AdY
NHFELFrvraZhTVRVE L7z B2 foo.bar.baz A4 Y R—Fr T35, BINIERAXNSR - 77
A4 ¥ & — (mpf) IZX LT mpf.find_spec("foo", None, None) ZM-UH LT, Hm D4 ¥ R— MLHE%Z

5.3. % 3
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TWET, foo 284 YR— b EN/RIZ. mpf.find_spec("foo.bar", foo.__path__, None) MU H
LTV 2 [HEHD XX ARZADEB‘NTTHI. foo.bar 5L Y R—+ENFEF, foo.bar DA VR— + FTIT
b6, REDOERE T mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) ZFUH L T\ &
i‘j—o

HERXENRR + 774V E—3BR DA VER—FPDAYR—FLTVET, INHDAL VY R—K—IF, 2D
HDF#01Z None DI DB DB EX N2 &, FiZ None ZIRL 3,

Python D77 4L+ @ sys.meta_path 1 3 DDA T 74 Y X —=%FoTVE T, fAAAET 2 —1D
AV R=POHEEH > TVE DD, BRESNLZEY 2 -1 DA U R= bOFEEH > TVE DD, 1 VFK—
FNZ POEDEI 2=V DA VR=bDFEEH>TVEHD (DFD WAR=Z « TrAVE—) hdD
£,

N=Tay 34 TEHE: XXX 774X —D find_module() XY v FiZ find_spec() IKEZH#ZX 5
NF L7, find_module() XYV v FIXIEHELE (deprecated) TF, BIEDA Y v RIFSTHEFER LICH & F
IO, A VK- MEMIZT 7 4 VX =2 find_spec() ZHEL TOARWERICDAZNEZHAL T,

54 O—F

BV 2 UHRD RO - BE, 4 VK- M EY 2 — A Fn— FF 2R Zh (BXUZAUCEER
BU—K—) BENET, TAUE A VE— FoB— FESTES 3 2 L OERITT:

module = None

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

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

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

pass

RDOR=I ki)
74 EBEEAVR—FRATL
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(FiDR— 25 D %)

raise

return sys.modules[spec.name]

IR OFMCER L TL 2 &0

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

o EVa— N B—X—PEYa2—a— FEETTLIHIC sys.modules CHFMEL TV T, £
Ya—)a— FH (EHENEIEHENC) BOEEZA YR — M3 2R H 5 DT, ZHUFEE
TT; EY 2—)b% sys.modules [ZEMT 2 Z & T, BEDF —XATIIEEOHIFE, £ L THRED
= ATIFERE DT — FH, Jid o ThHilkah£3,

o O— NUEIWZKRKLZGA, ZORBMULIEEY 2 —LiE - ZL T, ZOEY 2 —AFD - sys.
modules 2 H5HUD RPN E T, sys.modules F ¥ v ¥ alBZEENTVWATARTOEY 2 -1k,
BIfEFHE LTr—=FRIZBHILAEITRTOEY 2 =ML, BiZF vy v 2t ShEzd, ZUIve—FK
LIIHHRET, Ve — FOEHEIRRMLZEY 2 —D sys.modules IZHEINFE T,

o BODtEIIIY TEHNINELEIIC, EV2a—ABELNTHLLFETINEETOMICA v FB— ME
B4 Vv R— PEHEOEY 2 — VEMZREL 3 (L tla— FFHIO 7 init. module attrs”).

o EYVa—NVETIZEY 2 - VOARTZEMPHREI NS 0 — FOBEELBEM T, FTIEn—X—I1T5%
RSN, B—X =3 r D XS ITHETI20EZRET E IR ET,

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

N—=Vay 34 TEHE: 4 VR— RT3 —X—DFEMNBRELZEIEMEET L, N SIILENE
importlib.abc.Loader.load_module() XY v FIZk > TETINFE L7z,

5.4.1 O—4—

EVa—An—X—ik, v— FOEELRMETH 2T 2 — VETERERRMBELE T, 4 VR— M, E
TLESIETDEY 2 — VA TP 27 P 2H—0D5[#¥ LT importlib.abc.Loader.exec_module() X
Yy PO L %3, importlib.abc.Loader.exec_module() 2> HiR SN EEOMHEIZEHE N F T,

0 — 2 —Z RO 27 L TR T UV 8 A

o EVa2—NH (HARAAEY 2 —VREHNCHAA TN SHIRES 2 — L Tid7% < T) Python €Y 2 —
NPZoTBE, B =X —=13EY 2 —1D 7 u— N ULAFTZER (module. __dict__) T, EY 2 —1D
a— REETIRETT,

e exec_module() DOFEUAH LHIZ ImportError MUADHIN K N, EHFEINTELELTDH, E
Ya—l%ku— FTERWVEAIE InmportError XA ITANETT,

*2 importlib OEHEIX, RO HEEZEEGS Z 2 GHIITVET, 2O0RbHIC, BV 2—AHEHFHNT sys.modules 1 HEY 2 —
ﬂ/ﬂ‘7/17 FeRET, 25352 t@Fﬁi‘%E’]&cxﬂ%Li AV R— T\éﬂﬁ%/;——ﬂ/ﬁ) sys modules klﬂéﬁ THEZEZ

= -
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ZLDGE. 774X =0 —X=EFALAT7 27 PTHVWERA; 20 X5 255 TIX find_spec()
XYy FIZHIC self fRIEF: A7 Y227 FEHE) 2IRITIZITT,

EYa—NBuB—&X—IlX create_module() XYV v FEFEEFT LI Tr—-—RFPRZEY2a—NFTIzr %
E T2 Z e 2 BINTEE T, ZOX Yy Rk, TV 2 - REFIRICH > T, n— FHIMESHLVE
Ja— VATVl b ERLET, create_module() X EY 22— ATV 27 MIBWERET HIHLEIXDH
DEHA, BLIDXY v FH None ZIBT2 5, 4 VR— MEBEHLVWEY 2 - L ZHETHERL £,

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

N—Y 3 3.4 TEHE: load_module() XYV v FiX exec_module() IZX-> TEEMZ SN, 4 VK- Mg
Whra— FOFTNTOEMNRNE 25| 2217 F L,

HfFEon—X—r 0D -5, L e —&—IZ load_module() XYV v FABEFEEL, oo —&K—3
exec_module() ZHEIEL TOWRIFIUI., 1 VK- MEMEIZ T — X —0D load_module() XY v FZfVE T,
L L. load_module() & deprecated THDH, B—X—13fbH DI exec_module() ZFHETRETT,

load_module() XY v Fi&, EY 2 — L %2FE T332 ICMATLERETHHINZTXRTOEN W — K
BREZ EM L 2R D 8 A, USRI EAZXNE T, MUNEMOIRMELTS:

o sys.modules XG5 X HLNEHATDEY 2 —ADRFELTWVWEHE, B—X—RBZOHBFDOEY 2 —L
ZEDLRITIIUEOTER A, (£ L7RWVE importlib.reload() IZIEL K EDRWTL & 5, ) f5E
SNEY 2— V8 sys.modules WCFELRWGE, B—X—3HLWVWEY 2 — LA TP =7 F2AE
& L. sys.modules IZENNLZZIFIUIWIT EEA,

o MIROBFEIER A OT— FERIELT 27010, B—X—=MEY 2 —)La— FEETTIHANITE
¥ 2 —UJ sys.modules IZFFE LR ITFAUIIR D TR/ A (must).

o U— NUHIZKKLIHE, B —X =13 sys.modules IZBML7ZEY 2 —LZED R LT HIEW
JEEAD, 23— NZRRLZEY 22— DH &, ZDEY 2 -0 —X—HHITHRIIIC
0— FEINGERRD. BRALLZTIRD THA.

N— 3 35 TEH: exec_module() BEREXNTWVWT create_module() NEZRXIN TR WIES,
DeprecationWarning XM I 2 K5 D E L7,

N— 3 3.6 TEH: exec_module() BEHREXNTWVWT create_module() NEZRXIN TR WIS,
ImportError 2SR &5 K51 bk L7z,

54.2 Y€ a2—-)

PTEY 2128 =FT25DREDEIBAH =X (FlZ1E. importlib API . import ¥ 7z1d
import-from A7 — F X ¥ b, EZIL L M YD __import__) BEDLILIGAETH, XL VT4 ¥
T3V TEY 22— NI TP 27 FEBEY 2 - VOARIZEMICEEL £ 3, fIZIE LSy — span ¥
P TEY 2 —) foo o TWHE, spam.foo &4 ¥ R— b L7 spam I3MEDY 7Y 2 — M HE
TNZENE foo ZFHLET, UTFDT 4 L7 PUMERR->TWEE LEL & S:

76 BEESEAVR—FRTL
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spam/
__init__.py
foo.py

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

from .foo import Foo

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

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python OENBH ULALZHARIHEL —AD2 5T 2L ZHIFEZ2S LOAEEAN, ZHIEEBES U R-1
VAT LOEANBERETT, FERXRLERITAERLRVOE (EEDAf Y KR—FDHELRLT) sys.
modules['spam'] ¢ sys.modules['spam.foo'] DEIET 255G, BEDHIZED foo ML LTHELELR
TR STV E NS T T,

5.4.3 £ a— L1k

A VR— MEMIEZ A 2R — POl Frice— FoRl) 12, HADEY 2 — OV TOE F X F R HEHREHR
WET, [HEROIFEALTEIIRTODEY 2 — LV THETT, Y 2a—EHEOEMNIX., ZOA >V KR— FEHED
HREEY 2 —VOHEMNTH T TBE T,

A VR—PDOBICEY 2 — IR FS Z ik, A VR— b RT2arR—F 2 E HlZIEEY 2 — UL
BEERT 27 74 VX -2 TN FTT 20 —X—OMTIREZIET 2 2 ZAREIC L 3, RHEER
DI, ZRUCEoTA Y R— MEEDL O — FOERWREEZETTESL X512 VWS 28 TT, ZHZ
MLT, EY2— MR L TR -0 Z20EEEH->TVWE L,

EYa—ARRIE B2 -V F TP bD __spec__ B LTRMAINET, €Y 2 —VARROAFD
I DWW T ModuleSpec 2SR L T L 2 & W,

N—a v 3.4 TEM.

544 4 VR—FEEDED 2—ILEM

A VE— M MEEIZn — PO, EY 2 —LOHBICESWT, B—X—PEY 2 —ADETTIRNUTORE
HEEEAATT,

__hame__
__name__ BMIZEY 2 — L OERBHIAICHESABRIIUIRD €A, COAHERALTA ~
FE—F AT ATEY 2—LZ—RITHAL 7,
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__loader__
__loader__ EBMIZEY 2 —lu— FRHZA U R— MEEXERA Lz —X—F 7P =7 MIREZN
RIINERD FHA, ZOBEZEEZNEHDODDTTY, v—X—[EHDOBINERED7=DICH W2
ek ET, IR —X—BED T —XDEIE T,

__package__
EY2a—)LD __package__ BHEFZEINRITINERD E¥A, BEIXFHTRINEIRD FEA
M. __name__ YFICMETHIHVELA, T2 —ABNy r—IDEE, __package__ DHIZZD
__name__ TRUIFIILRD F¥ A, EZ 2NNy Fr—ITRVWEE, by TLRADES 22— T
¥ __package__ ZZBOXTFH|, 3T EI 2 —ATEEO Ry F—I L TRITINERD A FEIE
PEP 366 2L T Z& W,

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

TrrEREINET,

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

SPeC__
__spec__ BHEREEY 2 - lu— FRIFEHEINZEY 2 =L ARy ZIZEEINR TR D 48
Ao __spec__ BHYNCHRKET DL A4 0FZ—T) ZEEHPUMEL TN EY 2—)L 12d FEICEB

EhFET, HISMNE __main__ T. __spec__ & BRICK > TIE None IZREINE T,

__package__ DERINTWVWARWVWE XX __spec__.parent B3 7 4 =Ny 7 ¥ LTfibIET,
N— ar 3.4 TE.

N—a Yy 3.6 TEH: __package__ MERINTWVWRWVWE ZIZ __spec__.parent 37 + —/LNy
s LTEDbNE X512 F LT

__path__
EBY 2P (BEDELIEAFER) v r—YOHAE, EYa—AF TV b __path__ B
PRESINDZHENDHD £F, HIZATL— FARETRIFIUIR D FRAD. __path__ ITEKED R0
BAEEZETHHNER A, __path__ BETRWVWEE. 4 7L — MRIXXFHIRER L 2T UIRD
¥ Ao __path__ Dt<Y 747 ADFMIE T D@D TE,

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

__cached__
__file__ EA 7Y arTT, dLFEINILLHIE. ZOBEDEIIFIITRINERD T¥A,
bLZD XS RBUEDPBERERLZRVGES BIZIEEY 2 DT —ZRX=2ADp 50— FXhEH)
AVER=PIRAT L __file__  ZRFTEDETFICLTHIHMHOER A,

BIZIE AL FAVRANENFT 74 ) ADSRRICHKET S Z L EYITL & 5, ZOREMEERE
TR Do TT7 7 AADBEFET ZREID D FHA; SRIE, BIZar 4 L ENT 7 4 AVDBTFE

L __file  BHETEK S, __cached__ BHEDa—FDav Rt rE&Nin"—Yaryoriny
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T3 LWEWEHIZTR LT 372 CF (PEP 3147 #50H),

__file_ PEEINHBVEEICDH __cached__ BRET S LIEHEYITT, LrL. 2O F VX
27 D ZRITT, JEMICE, n—&—rld __file__ r __cached__ DYH 52 F 7205 % Fl
HA32b5DTT, LiDoT, bLE—ZX—0Fr v ad8NEY2a—A2bR—RTE2—-HT7 7
ANPoIEE—=RLARWES, ZOZRINZSF VI AEEYITL & 5,

5.4.5 module.____path___

EFELD, BV 2—C __path__ BMELHIUL, ZOEI 23w r—I Rk DET,

Ry r—I0 __path__ BHIZ. TV TR 5 —IDA Y R— bbb E T, 4 R— MEBOWET
X, 24U sys.path LIFE AT XS ICHEEELES, 2D 4 Y R—-MREI 2 -V EZHEIHHOV
AMERELET, LA L, —IC __path__ i sys.path & D HFIDRNTT,

__path__ 3XFFD iterable TRIFIUIWIF ERAD, ZETHHEOFER A, sys.path LRI CRAID S 7 —
YO __path__ ICHHEHIN, v 7 —ID __path__ ZEET S L %212 (R TMT ) sys.path_hooks
PEBICANLGNE T,

Ry r—=I0 __init__.py 77 ANME. v T —ID __path__ BUHERED LLRZEETIZI DD,
b PEP 420 LETOHTZER Ry 7 — S QBRI RZETTET Lz, PEP 420 ORI X D, Hid
HHIZER Sy r— D3, __path__ ®ET 23— FRF 28T __init__.py 7 7 4 V2R ET 2 08 %
7D F L7 4 UR— MEREIE, B2y 7 =21 L EEIRICEY)R __path__ 2ty PLE T,

5.4.6 EXa—ILD repr

T 74N MTE, TRTOEY 2 — UEFIHAEER repr 2Ffo TWVWET, 7L ZHUuE. ZThETIEAL
FEMEOBRENFTIKFLTEBD, T2 UMIRICL>oTES 2 =LA 7T =27 O repr & & h BRIV
HIHS2 2P TEET,

b LEY 2 —UhHRR (__spec__) o TWHUE, 1 VKR — MEBIZZ DS repr ZEKL LS LE
T bLENDEMT 20, FREFEEPIFELRITNE A Y KR— b AT LIEEY 2 — VL TAFAHE
BRHLWBEREMS>TT 74V D repr ZHEEL F9, Z4U3E module.__name__, module.__file__,
module.__loader__ % (B D RWIHRICOWTIZT 7 4V MEZ o THIWVWRDS) repr ND AT & LT
B rikAET,

IhDEDN TV S EMERRAITCT:

o EVa—H __spec__ BHEEFio TWIUX, HEICE FN 2 TEEWD repr ZERT 27201 fEbNE

3, "name”, "loader”, "origin”, “has_location” BN SRI N F T,
o TV a2 __file__ BUEDNHZEEIE. T2 —N1D repr D—E LTHEOLNE T,

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

o ZOTHRIFNUI, BIICEY 2—LD __name__ % repr DHFTHWE T,
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N—3a v 3.4 TZH: loader.module_repr () OFHIZIEHERE (deprecated) TF, 4 ¥ K— MERHIZKD
EY 2 =R EY 2 —)b repr ZERT B 72DIMHHINBZ X512 D F L

Python 3.3 ¥ %A HIED 7252, B —&X —® module_repr() XY v RBERINTWIEH, T 2 —
repr ZAENT 27D FELOWITIHD 7 T u—F 2 THIICZDA Y v RBMEINE T, L. 20
XY w FiX deprecated T,

54.7 ¥ vwv>adni-/N_4 cd—ROEML

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

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

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

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

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

LTl 7z@E D . Python IZIZWL DD T 7 4L DX RNRR + 774 Y R=Dibo>TVWET, 2055
D12 NANR—R « T7+A >4 — (PathFinder) L MIN, NAIYFJ OVARAMTHZ A VHR—FIN
2 ZMRLET, THZRDRRRLY FVE, EY 2 — V2R IGFHEELTVET,

NRAR—=R « 774 YE—BHEKZMA»PDA VR—FHFEEH>TWERHITTEDY EXHA, ZORDDIZ,
fHixDNRZTY N BREBEL, 2PN EDHEEDO R ZDINEZH > TVWBENRALY MY - 7754 VX —
FREMT 5,

TNV IEDRRAZY MY « T7 AV X=F, 774NV RTLAEDEY 2=V Z2 RO 270D FTRTOD
e T4 VAREELTCVET, £ Python Y—RXa—F (.py 774 /) . Python X4 Fa—F
(.pyc 7740N), HEFZA4 7Y (BIZIF .so 77 40N) REDKHZR 7 7 ANEA THRILEL 3, 21
477 VD zipimport EY 2 — A Ko THR—-PENBZHEE. TI7AVPDNRRAZY MY - T7 4>
X—=1x (HEEFA T VLHND) TRTDT7 74 NVEATD zip 77 A 6D — FHPVET,

NRALZY MV T 7ANT AT L EDOGFICBEEINZINEEIDD FEA, URL RF—EZR—ATTYRFE
DM FFNTIRETE LM ESRT 5 Z L b AJEET T,

NRAR=R + 77 A4 VR 7vy77a rarzBilT2 N TE, 2RI X > THMRATEER SA TV
N DREEERINRL, WRARSAXTZIeHTEET, HIZE. xv+v—2 LD URL 232U R
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LTHR=FLEWEE, web LOEY 22— E RO 27201 HTTP OB WA RFEE L7 v 7 %2H
Qe TEET, 2O (FUHLATREA 7Y 27 bTHB) 7y 7%k, FTHEHTA2a barzyR—1
T2 NAIZVR) T4 —%ERLET, 2O b web POHEY 2 — DR —X—%HIFT 5
DIfELNE T,

LZLEOBHE: ZOHIEHOHOMG T I7AE— LW FED, AEZNZ - T7A 04— 2 NAIVE
e T7A28— 205 HEBTRAINTHEDNTVET, b 2 ED Y 7 4 Y X—I3IEFIMTE D,
Bl7lz7a rarzdR—bL, 4 Y R—-MUETHU XS ITEEEL T30, BIDICER->TW2DELICED
TBLDEBEETT, FHI. XX RR - 7 74 X =134 Y KR— MLUEDBHFE, sys.meta_path OEED
B e 2WEEL ¥,

ZREIBENZ, RAZY MY « 774 VR =B DHEIERTIRAN=R - 774 v X—DEIEFMTHD .
FFE sys.meta_path D2H8ANR—=R + 7 7 4 Y X =D D FRpNIHE, RAZY MY « 774 VX —DF
KT FATEINLRNTL & I,

55,1 XTIV k) « Ty7A2H—

INAR=Z « T7A A= 12&, XFH NZAITY b)) THEESI N5 D Python €Y 2 —/L% Python
R —Y%HADF, B—RFI3EBEDLDDET, FLALDRALY MVIET7 74 LVS AT 4 DG EE
FELTVWETH, ZZCHIRXNZDEIEDD T8 A,

RABRNRR T 74V R=2 LT, WAR—=R + T74A VA — IR L7z find_spec() 7’81 k 2 /Lh5E
BINTOETH, ZHUMATAYR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIRETA X
FTE5DIMHR57y 7 ERELTVETS,

INANR—2R « T 74 >H— % sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DD%
Bengd, 212y r—IYF 7Y O __path__ BHEDBHVET, IhdickoT, A Y R—- ML
HEHARIAXT B EDRBEENE T,

sys.path IZld, EY a— ey r =Y Z2RIGMFINO—ERH D 9, Tk PYTHONPATH BREGZ
B zofibk g o4 YA P =V HIERFEEKET 27 7 40 METHIHLI N E T, sys.path NOER
. 77 ANV AT ALEDT 4 L7 b URzip 77 ANREFOMEY 2 — L EREITRE "HT” D52 D
D (site EY a2 —L%2BM) 2T IV TEXT, XFINBIUANAL MDA% sys.path ITANSENE
TY; o7 —2ANIHINE T, N MIOBEROTLYa—F 4 v 7EF & NAIVRY - T7A4 048 —
WXoTHRIENE T,

NAR=Z « TF7AVE =G AN« T7A 25— IaDT, 4 K- MEMIE, BT L7 SAX—
R+ 774X =0 find_spec() XV v FEZFIHT T A VR—F/NZX OMRKRZIHROE T, path 515
23 find_spec() WKEXN/z L T, ZHEEET Z2ALFEIIO VU A b - HEIFNZIZZ D8y 5 —Y DT
A YR=PFLTWVWE Ry 7 =YD __path__ J&MHITZ D £, path 518057 None 72 o 7285E. Zhdm LAz
DAYR=PTHBZERLTWT, sys.path BfFEDIFE T,

NRAR=R + 774 Y E—IZRBAZDTRTOERICOVWTRELEE L, ZAZHD 2R L CiY]
% INAITY kY « 77A 24— (PathEntryFinder) L ¥3, ZHUIRE D22 20 (FIZX, 2D
MERDT=DD stat() EHLDF —N—~y F) IZEDFLDT, NAR—-R + 774 VX —ZSREE,
HBRRAIZYFY - 774 VX =—ADHMIITIZFr v 2 LTHR-TEBEET, 2OF vy vy ald sys.

5.5. NAR—=R + Ty & — 81
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path_importer_cache IZffo TWE T (ARNCK LT, 2O F ¥ v ¥ 2 13FEBICE 1 Y R—F— IR X
NTELT, 774X —FT7P 27 bR LET), ZOXSICLT, KHO»225ED NZATV R
DEFiDT=DD INATY R« T7A 08— ORB2—ERIMRITIUIRILDE T, $AR—Z -7 74
VE—ZNRALY MY OMREFETOE 201, T—¥ a3 — FTIEHMHIC sys.path_importer_cache
HoFXr v aZWDROTHOEEA™ ,

path entry 2% v v & 2 OHIZHED > 72855, path based finder 1% sys.path_hooks DD L ATHE
AT b2 TUDET, ZOVRMDENEND path entry 7w 1E. KT 3 path entry £\
S8 1 oEE L THERHENE T, 2O LAJFEA 7Y = 7 M path entry 2R % path entry finder
ZiR§ . ImportError XM L ¥ $, ImportError &, 7 v 7% path entry D7z D path entry finder
ZEERWI & 2 27201 path based finder BMEVE T, ZOFISNILIRE T, import path Zillo
TWLEDST oNE T, 7y 7358 e LTXXFINE @A MlA 7Y =7 P 2IIFL £, N4 M
ATV bOTva—F4 Y7y 7fEEhTOT (FlZiE. 77 ANV AT LDy A—T 4 VT
D UTF-8 R ZhANRETT) . 7y 7251 % T a— FTERD» 575 EE InportError ZAH TR E
T3,

sys.path_hooks Zill 2 LHA WZAIZ U R « T7A 08— 2RI FTITKDoLGHE. NAR—Z -
774 & =0 find_spec() XV v Fi&, sys.path_importer_cache IC (L_O)/\XI/ MY 0:?9‘3‘57 7
A VR LIBRNI L 2R T 72DIZ) None ZIRTEL. XFNR « T7A VA — ZEI 2 —ADEOH»H
B ot Z 8 RIRA % 729IT None ZiRL %3,

sys.path_hooks D NZAIYFUT vy HMIHLAGEA 7S =27 FPORDEOWTALD NAT 2k
)« T7A2E— THo HBaE BTHTL 2EY a—MEREH T -0 70 FairsfEbh, ZhsE
Ja—LEo— ]\‘3‘57‘:@&3@2‘)11%‘3‘0

(ZEDOLFINCEoTREINDG) BEDT 4 L7 M VL, sys.path DD T > bV 2I1ZZD R 2 5IETR
HXhET, ¥3. HEDOT 4 L7 PUDBFEELRVZ AL 72358, sys.path_importer_cache 12
FBEMINEEA, KT, BUEDOT 4 L2 PV IHT 2{EEMEHLA DESY 2 =Dy 77 v FTHEHT:
MBI ET, 3FHIT. sys.path_importer_cache (Zffi 4L, importlib.machinery.PathFinder.
find_spec() ARFTCRIF, EEDOT 4 L7 MY THo TEDLFINTEDH D £¥ A

552 NIV Y - T7A4>4—-7OrIL

BV 2N eAIIHEE NI Ry 5= DA Y R—= bV R— T 57D, BLOARZER Y =S DR—
Parve LTIRET 27012, XAV MY - 7574 & =13 find_spec() XV v FZEELZIFIUIVT
¥ A

find_spec() X 2 DDFIEEMD £, A VA=FPLLS L LTVEEY 2 - LOREEHMK L, (X TP a
YD) WNREY 2 =TT, find_spec() \FEY 2 —MIHIET 2582 IHHHL (populated) &N 7-Htkz iR
LEd, ZoftkkiE (1 20fIHZERWT) #IiZ "loader” £ v b Z2HioTWVWE T,

EY 2 — MEREDLETER R—3y 2R LTVWAEI2ER AL VR— MEBIGRTEDHIZ, ATV MY -
T 74 Y E—IFEY 2 —AHED "submodule search locations” #&RIZEMA— a 2 &) X NI
ELET,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ

82 ESEAVR—FIRTFTL
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N—=Y 3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() Z@EX#1x ¥ L7z, WMHIX
deprecated TF 2, find_spec() WERS L TVWRIFIUIMDONE T,

HORZZY R - 774 X —DOHIZIX, find_spec() DXHDIZZINS 2 DD deperecated 2 XY v ¥
DILEDVITNDEHEELTWERHDDH20d LNERTA, TNOHDA Yy NIIBRAEHEDI-DICERLE
RBENTVWET, LrL. NRAZY MY - 774 Y& —IT find_spec() BELEZATHIIE, VXY v ¥
BEHAEhE T,

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

pace portion.

D4 > R— MEROERIH T 2HRAEEMED 2D, ZLDNRRAZY MY - 774 VX —=lF X XA -
T 7 AR =Y R= T 2D LHECEHINZ find_module() XY v R&HR—-bPLTWET, LHL, S
ALY MY« 774X =0 find_module() XY v Fid, LT path 5IETIEFIHEINERA (ZDX
Yy RiE SRR Ty 7 DBRAIOFFOH L2 H@EY s S R IERZ LR S 2EEB IS T0ET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R D, ZDHETIE R
IVNY - T7 A VR =DPHEER ARy T =PI L TR— a VRT3 2 BN TERVASLTT, dL
find_loader() ¥ find module() DWHMBNRRALY Y « 774 VX —IKHEELH, A VER—FTRF
LIEHIC find_module() &Y H find_loader() ZELEL THUHL T,

5.6 FEDAVR— b ATLEEETHTRZD

A VR P RT LR EEMZ 27D DR EEND D 5 1AL, sys.meta_path DF 7 4L DN
BEHIRL., 2FEHIRRLDRAZARRAT v 7 TBEMZBZHDTT,

% L. import XOFWEL I EZEBE L, 4 VY R— P RATARLT 7R T 5D APL II3EER 5277 TH
TR, HARAAD __import__ () BAEE X A2 THATT, ZOFEE. % 1 2DFEY 2 —
JVATZ T import XOBMEERZEE ST 2DICHHVWHLNET,

(DA Y R—= P AT LA2ERZFEIET 2D TIERL) TTIRKAZARRIZNWE 7 v I06HHEY 2—LDA
VAR— M EEIRANCHT < 72 ®12iE. find_spec() 5 None % iR 34 D2, EHE ModuleNotFoundError
ZEMT B2 T T3, None RiIRT DX XNRADEBZHITZ2NETHZ I TEKLE T, Hist
ZEHT 2T QIERRZITBYID £7,

5.7 Package Relative Imports

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

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

package/
__init__.py
subpackagel/

(RDOR=I1Fi )

5.6. BEDAVR—FRATLEBIBZD 83




The Python Language Reference, 'J1)—2X 3.9.23

(FiDR— 25 D %)

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 __main__ ICHT3FREEE

__main__ €Y 2 —UZ, Python DA ¥ R— b2 X7 2BET 2F55l k7 — XT3, DIHFF TEREHh
TW2 L9512, __main__ Y 2—/LiE sys X builtins BE LRSI VR TV X —RKX—+7 v I TH
ot Egd, LoL, i 2 ODFEI 22— E#E-> T, __main__ I3EFICEIEL N, VDEI 2—)L

ELTOERZR > TWERA, THUX, __main__ AIIHLS N L TEDNA 2 7Y ZpEF N L D

T REFDMDF T a VITHRIET B 2D TT,

5.8.1 __main__.___spec___

__main__ D LWL NE0IKIF LT, __main__.__spec__ [ FEYICEREIN B Z 2 d DU
None X5 ZdHH ET,

Python 7% -m 4 7> a ¥ 2 THITENLGE G __spec__ @HIET2ET 2 — N3y r—
DEY 2 —UERRICRESNE T, /. T4 L 27 MURzip 7740, $HEMOD sys.path =2 F VY 25
TF2MEO—FE LT __main__ TV 2 -0 — FEINBLEEICD __spec__ MM (populate) Th
S

ZhLAND I — R Tld, __main__.__spec__ ¥ None IKHEINF T, Z4UL. __main__ 4K (populate)
T 5720 fFbiza— ¥4 Y KR= MJRERES 2 — L BEE L TOWRVWEZDTT:
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o« MEETB YT b

o cAF¥av

o stdin 22 HEFX NG

o V—=RT77ANPNL baA— KT 7 A LEERE X NGE

BEDT — AT, 728 AFEMINE 7 7 A VB ES 2 — L2 LTEHEA VK- FTE72 2 LTH __main__.
__spec__ IXHIZ None IZRK 2 ZEICHERELTLZE W, L __main__ KBWTHAMBREI 2 — L X XT—
RPN S -m AL v FEFSTLIEE W,

__main__ 2’4 Y KR—PAREREY 2 — L& —HK L. __main__.__spec__ DBZNIECTHREIN TV
ELTH, ZATHRE, IO 200FYa— V3L ALRIND ZLIKERLTIEE W, h
¥, if __name__ == "__main__": Fxz v 7 IZEkoTRIESINZ 7 v 7II, __main__ FHETZEM Z 4K
(populate) §27DITEY 2 —AHPHHI NSRRI T EITSIN, @HEOA Y R— FRAIZIZFATI RNV, &
WO HEFHICER L TV,

5.9 RO #EHD R DRIE

XXX KAz e THRV,

XXX * (import_machinery.rst) € 2 =L &%y 7 — 3 DJEMD HITHKIH %2 E N 7 8 2 30T 2 DTt
LeoD? dLPLELT—XRETAVRDOVWTDEHY 77 LY RADOR=IIZH 58T 2 NEZHERL 72
D, BEHZ 2 L52DbDITR2D2DLNER A

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

XXX __main__ L XN B A R AIEICOVWT LD ZL OFBHEZBINT 37

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

5.10 &E&H

Python OFIHIDED ST 2, 4 Y R—MEEIIERE LVWREEZZRTE L, —ilr e 2529 8% 2
AV IHRFEPNIE ERSEDL S TEIVWETD, BWIEAD v r =IO R ELHL I LD TEE T,
FVYIF LD sys.meta_path DAk PEP 302 T, ZD#%MYE 42 2955k PEP 420 T,

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

PEP 366 1. XA YEY 2 — L TORRPBENA VK= D7=DIEM LU __package__ JEBIEDE%
LTVWET,

PEP 328 i&ioxnf 4 > R— . BRIZHEN A VR— b+, BX, % __name__ THEZEL. &I PEP 366
7 __package__ CEDMAREEEALZ L

5.9. EXO#EHDHPDRIE 85


https://www.python.org/dev/peps/pep-0395
https://www.python.org/doc/essays/packages/
https://www.python.org/dev/peps/pep-0302
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PEP 338 3 EYa—LZ2R2 YT e LTEITTZ2DMEHEEZEDTVWET,

PEP 451 1%, Y 2 — {47V 22 MBI EY 2 —NLEBDA VKR— MRED S b EEBIML T
WET, Fh, B—X—OERINRETDIZL AYE A VR— MEHBICERDD B TVWET, ThbDEHE
WZED, 41 YKR= b AT LDV DD API 77 deprecate XL, /2774 YA —ru—X—12@FH LWV
XYy RHAEMENE Lz,

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

SIX

7% (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHEHR L 5,

REOEICETZER: ZORELLEOETOHLR BNF (extended BNF) £alId, FAMHTHAITIIR S
R Z R T 2 72D ICHWHNTVWE T, HMXHIRI (DD 2 KEGIER) 7. LTFOER

name = othername

TR IR TWT, ZOWRFE OEKRMT (semantics) 2R XA TWRWVWIEA. name OFFRE & 2
DEHETIIE othername OEMTIF LR LI D £3,

6.1 BEffiZ#: (arithmetic conversion)
PUF o G EF ORdR T, MBUEs 3 HEoicZfixh g3 e ErA TV S & &, HAABRRITHNT
LA FOREILITO@ED ICEEL £5:

o N DOFIBMPERBITHI, M7 3ERBENCE I N E T,

o ZNLHDEGET, AT O5IEBP R/ NURETHIUT, 71 3FE MU RN A XN E T

o ZNLHMNGEE. WA DOFIEIIBETRIIUIR ST, BHOKLEIDHD FE A,

FREDHEAT (% HETOLESIEYE LTOXTFH)) i, XoIHloMAIpEHshE T, IBEREX. 2
BORBEBDID ETVWEERL TORITNIRD A,

6.2 7 kL. EFMER (atom)

atom Z. RO—BEAWRERTT, dok dHHMAL atom 3. FBATZ/3V 7710 TF, AFEN. ALE
g0, FFBFEIMTH O IER (form) d £z, M L7 b 2aSGEHINE T, atom DREUILITD & 5
272 h 3

atom n= identifier | literal | enclosure

87



The Python Language Reference, 'J1)—2X 3.9.23

enclosure :=  parenth_form | list_display | dict_display | set_display

| generator_expression | yteld_atom

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

7 b L DIFITIE o TV 20+ (identifier) 3% AT (name) T, FRAERICOWTIE #BIF (identifier) &
SUF—T—F (keyword) ik, BTSRRI OVWTIE BFIDFEEE (naming and binding) ik %
LT EE W,

ZHIMH A AT 27 MTHEINTWBGE, 4l atom ZFHMiiT 2 2D A 72 =7 M2k ) £3, 4T
PHREXN TV WES, atom ZFHfiL & 5 &£ 3% & NameError fil4h2iEH L £5,

TIAR—=MRBFOIVITIT: 75 AERNIELNLHBIHIF T, 2 20U L7 v X =227 bih%
D, KEDN 2O ED7 X =227 TR TVWRWHDIZ, ZDTFAD FSAR—FEZET L AKX
NEF, FIAR=PRAFNI. T— FPERSINZANCE D RVBRCEHREhET, ZOEHUC K- T,
75 ABDEHCT Y X =R a7 RHIUIRREL, LHICT Y X—2a7% 1 DML, #EiORHICHA S
T3, BlZR. 7T A% Ham OHFOAIF __spam 1&. _Ham__spam ICEHX N F §, ZHUIERBIF 23
ENTVAIMXDAY TFRAILLHIEBMHILL TWET, BRI NTLATDIFEICRY (255 XF2@BA5) %
B, EEC Lo TEATOU D FEDBTONE LD LNFERA, VIAABT VR —2aAT7DANLKIGE
BEHIIITONEE A

6.2.2 UF3ZJL

Python Ti&, XFHNRNA IV T I e, BABBIEY 77 V23 R— P LTVWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 I VOFHIE. A ST (SUFAN. N4 ML B EEVNEIREL BRI 052 o BEER RO A
7Y b REZET. BEINIERER (BER) V7 o0 E, EIGEMEICR 2 HERH D £T.
LR UTIIL 2B TSN,

V7 INVERTEERRER T —RBNTHE L E T, 20k, ATV 27 bDT7ATFYT 4T 43TV 22
FOMEIZFCEETIED D E¥A, AUEEZFHOEROY 77 VEFHEL5E. (ZhbDV T I Tns
Z LDRILHHTHRD S DTHH->TD, ZHTHLLTDH) ALATY =27 bEIELTWE D, oL FUMHA
ERORDOA T =7 MiZiRD 9,

88 % 6 = 3 (expression)
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6.2.3 FIFMAR (parenthesized form)

AFEMER 2, NV 2 b O—FERET, IFINTH -/~ DTT:

parenth_form = "(" [starred_ezpression] ")"

AFEMTHDONZRDY X MiE, [H2DORDBEHT2H5DICRDET: VX FANZABRLL ey —o2DHhr~<n
A2 TWIEGE, RIVIEDET; 25 TRVES, ROVZAMEHERL TV E—0XXERDOEIZKD
%9,

HFEHEDIIFMD RT3, DR IAA T 22 bR LET, XIVILERERDOT, VFIALLRL
HADSEA SN ET (Thbb, ZOXRIANFEHTHLAL L, ZABEFALF 7Y 2 MckbZEd
BB, RERWILbHDET),

R INFAFEIMTIER I N Z DTIEZRL ., AU RICE > TEREN S Z L ITHERLTL XV, FlshEZEo x
FIT, ZOHEFAEMS BBETT — AFEMDOHi 0 7 il B 5k L2 W (nothing)” 2% % & 5
WLTLES &, EDPDVWEVWRHDIZRoTLEW, KL< DHBXA4 FIADPFMPINRLLoTLEW
£9,

6.2.4 U, 8. HEORT
VAL, RE. FEEMET 272012, Python 1 7 FR (display)” & FEEN 2 Feal O 24 L T T,
RO_FEHFTONHD £3:

o VT FONEERIRINTIZET 2

o WEREC (comprehension) LFEND, N— T 7 4 VX —ILHE DA E DL %2 W75 HRTIR

WELLDOHBEDOMCERIIRDED T

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

NERLEFZZITE—DOR, HVWTPRCL D 1 {HD for Hi, X 51ZHWT 0 AU ED for Hid 2 if Hi
PHEDET, TOHE. LD for Hi if Hix, ELOSENERES Lo TW R A M LT R Y 7 AR
L. 2R FOBRNO T 0y ZIZE[ET 2 Z L ISR DOLHICDH 2 N fHili L 72 /iR, RIS T EH0
a7 FOEERITKED ET,

727 L. MBERDH B for HiDA4 75 7TARERVT, W@ﬁ%dwﬁ%m%xbéhkM%wx:~ff
EiTahFEzd, TOHHADBITT, ROV X FNTRAZINLHEIBIMID R a— 712 7 Fihs” 2
EHHEEA,

6.2. 7 kL. RFHEZR (atom) 89
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ROIECDH D for HIDA T 771K, ZHZEHZMATWS 22— Tz EHlich, BERKZAN
FORA=FIZH e LTEINE T, Rk for fiie. RBLEWXDH S for HiD 7 4 VE—FMHEA T 5
TNREZEHZEMATVEI A= TIEFFETEEEA, EWVIDE. ZALEBRBEDA T I TIANHHEL
NBMEITHKIFEL TV DD LRV 5T, BIZIZRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

WERLBFIEY D a > 7 FI1k 2 DR FAET 2729012, yield % yield from IFHFEAIL AR
FORaA—FTIFEELThTVET,

Python 3.6 2° 5. async def BI¥{TId async for Hid® asynchronous iterator O RIGWIRZF 2 DITfED
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHORNITH K for Hid 2 IF async for
HITHREh TS Z e, BIMOD for fid 5V async for HixFATWVWE I, £D S X await X%
FoTWBZeH20d LNFRA, NERKILH async for Hid 2WVWiE avait REFATVWBIHEE., £
N JEFRBARERE N E 3, FEREANTRGEIE. 20BN % L —F VRO FE Tk X2 % 5
b LNEFA, PEP 530 3B L T2 X0,

N—a > 3.6 TEM: FFAMINEERLPEAINE L,

N—=Yar 38 TAHE: yield BXU yield from IFENZANTDORa—F T3 R F LT

6.2.5 VX KRR

Y2 MR, AR CTHLNERORY T, RINIZEDRINTHo> TIrEVEHA:

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

VRAPERE, FILWIRAMAT7Y 227 b 25255, VATONRRE, KOV X FH4E3Y R PNEKEL
(list comprehension) THRESNE T, H v TRUIGNLKDY X M BGRI 0L Eid, 205 DKEHE
BEPSHANLIEHEE A, ZOIHCY R PNIRELE S E T, NERLPEGZ 6N i3, NEERELD
FEROBERTY X M AR EINE T,

6.2.6 £5KRT

BERTREPEFEMTRS N, F—l27 T2 a0 U0 e THEXRB KIS X!

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

HLEFRRE, FLVWI 2 —XTIAREEF T2 252 %F, EEONERER. ROWMPFINERETIC
o THREENET, o ~vXKUDDORDY R M BEZ SN i, ZOERITLED SENIEICFHE X .
HBEF T2 MIIMZABNET, NEEEAGZ oML 23, NEELOBROEZETHEEIER I
3,

2 E {Y TR TXERA. 2OV F I MIZOFELFER L F5,

90 % 6 = 3 (expression)


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

SRR, BHENCHDbN, F—HDORT 267K 25RINTT, RINIEDRINITHoTHrEVEEA:

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

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

HELRRE, FilknftEtr 7y =27 b2RLET,

F—e T —XDoRZMDMINH < XYD THEZ O Zld, ZOERIE,SENGHliE . FHED
IV —RERLET, Thbb, ZREAOF AT =7 bH, HENTHIET 27— X 2RFT 5
ForLTEODNET, ZACED, F—rT7—XDOVRAMOPTRILF—2EHEHEET 2 TE, £
DF =TT 2 BEIEFFEDOMEIX, KRG O5NbDITED 7,

BTNVNTRARYRY I HFEDT VNI 2RLET, 0L EHFIHEFIE mapping TRINIRD F
HA, ZNZND mapping DBERIE, Fi-RHFEICEMEINET, ¥—/7—XO/RD LIEHED 7 8y
W&o THRIGEMENfHE, BroBMEINHEHIIL->TEEEINE T,

N—=ar 35 TEM: HERTRDT Vo%y 73R PEP 448 TRESINLE L,

FEENEERRE. VR PRESONTREE E I, @EO Yor” 2 Vif” O, an T s0R
72 2 DOADBBET T, NWEKLPEHT 5 &, MROF— L HDERD, (EONTNETH L WEFEICHA S
nE9,

F—DfEe UTHZ 2 8UCE T 2 HlfRIZ IREEDMEE HiTITIHELTVWET, (—BETWo e, F—RBE
HARER A 7Y = 7 b2 THERR U7z hashable TRIFIUIRD £HA, ) BERT 2 F—[THEENEEXTD,
EHEPBMEINDE L EDHVERA; HEF—IINL T, RRICEINLT—X (v 767 F A ETIE.
HFERILORDEHNEL 22 H0) MMEDIET,

N— a3 3.8 TEHE: Python 3.8 X DATDO = a ¥ Tld, HHENERLICBOVT, F— 2 HEOFHIGER
BHRENTVWERATLA, CPython Tld, fEAF— X DEFHMEXINTVWE L, N—=Ya > 3.8 »b
X PEP 572 TREINTWVWE X512, F—PHELDEICFHIENE TS,

6.2.8 xxL—4xH

¥ x4 L —&3 (generator expression) &1, IFEMZE o730 M ey =2 L — X KFIETT:

_ex i = erpression N
enerator_expression e comp_for ")"

Tz —RREFBY 2 AL -2 AT 27 b EEZXET, COMXINERL L IXZFR T T, A
MR PEFRIN T3 72 < ARINCH Eh %95,
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Vrzpal—XADFTHEONTVLEERE, (BEDOY 2R L —XEFALEIR) ZOT 2L —XF TV
ZMIMNLUT __next__ () XYy FAMIND & X EF Tl ELEINE T, 72720, &RDLWCDH S for fi
DA TIZI7NRIELICGTHEEINET, ZDDZ I THELLT I -k, RUIDMEIESNIRETIERL,
VrrL—RANERSNNRTHELNE T, RITKIK for fiit, MBLEICDH S for HiDT7 1 VX —

HiEA 77 7V REEEAATVA R - TIEFHMETEERA, 2WVWIDIE. ZhHERDEDATTT
ADPLHRLNBEIHEFEL TR0 LARVALTY, FIZIXXOMEH TF: (x+y for x in range(10)

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

B OME—D5 e LTETHEIE AENZEKBTEET, LA FURL (wll) HizZRL TR
IS

VrzaL—ZABHOMRFEINIEMELTIT IRV DIZ, yield X% yield from RUIMFERINTER SN
Pz AL —RTIEELEINTVETD,

YL —XHXH async for HidDZWVIX await REZFATVWSIHEA., 2L IEAHAC XL —4K ZH:Ci
nFEI, FEEHY = 2L —&RUE, FFFRAA T LR THE2H L WIEAIAY 2 2L —&2 A7 27 b EIKRL
3 (GEEEAT T L—4& (Asynchronous Iterator) B L TL1ZE W),

N—Tar 3.6 TEM: JEFREHY =L —2RXABEA N LT,

N—3 a ¥ 3.7 TZH: Python 3.7 X DHiTIX, FEFRIAS = L —&2HiZ async def a1 —F  TL2H
AFEATLR, 3.7 2013, HEOBEBTHERAY = 2L — A MEZ 2 X518 D E L,

N—Yar 38 TLH: yield BLU yield from FEEWNRANFORa—-FCTIFEL D E L,

6.2.9 Yield 3{
yield_atom = "(" yield_exzpression ")"
yield_expression 1= "yield" [expression_list | "from" exzpression]

The yield expression is used when defining a generator function or an asynchronous generator function
and thus can only be used in the body of a function definition. Using a yield expression in a function’s
body causes that function to be a generator function, and using it in an async def function’s body

causes that coroutine function to be an asynchronous generator function. For example:

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

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

ZENTVERa—-TDEWEH D79, yield MIIMHRMNICER SN Ra—TD—fL L THNEKRLPLY =
I =R REFERT L2015 e iFFAShTVE A,

N—Y a v 3.8 TEHE: yield Nk, BRI BANTOR - THNERLRLY 2 2L —XAEEET L9
DFANEEIICZ D L

92 % 6 = 3 (expression)
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VA L= REBICOVWTIET C FTHASATOR T, JERMY = 2 L —XBE, FEREY L —&2E
. (asynchronous generator function) HilZ/3F TEHHINTVWE T,

VAL —XEPPIFIHENLRE, D22 X LTOATL—X%ZELET, YL —RIFZDE
Pz —XEROETEHIELET, VXL —XDX Yy RBPRYHEN D e E TN E T, A
Ehd e, BAOD yield NECUH LU T—FFIE L, FEH LI ezpression_list DIEZIRLET, 22
TEI—FHEIL X, =W VEROFE, R~ Y EZPATOFMRA & v 7, £ L THMLED % &5
RTOB—=ANVIREPRIFENZ ZEZERLET, HE, Yo XL—ZDX Yy FHRFIHINTHEITEZH
LR, &=L —&I yield R3O L TH o 72D K5I Z K L 3. HhkRo
yield ROMHEIZFITZHHT XY v FIKFELE T, __next__ () ZHHLLBE (—HIT for XRMAA
HBB next () 72Y) OFERIZ None £72 D, send() ZHHLZHEIZZD XY v FIZE S NEIFIRIC
%hET,

CHETHHLEAARDLS, VxR —RBHEalr—F 22 Th L HUTVET, ¥zl — XM
EHERL., 12U EOT Y YRS Y F2HEE, ZOFEFE—RMELEXINAETT, VL — R yield
LB TETOMRG 2 HIHTE RV L 2HE—DBWTT, ZOHIEIIEICY 2 2L —XDIERH LIEAB X
NEJ,

yield Ri& try BEHCHATEE T, V2L —&D (BBAIY Y bBEIGET 20, FR—YaAL Y 3
VX D) BTHNCHBE AR WES, Y2 AL —X- A TL—&D close() XV v FHMIN, finally Hi
DFETEINE T,

yield from <expr> M L7:5E. G2 oNRIEA 77 7L TRINERD E¥A, ZDATF T L%
ATL—=F T2 TERSINMEIIHREDI 2 AL —ZD XY v FOMRUFH LUIEANEREINE T, send()
THEINDLWEEE throw() TEINLD W LHISNIRED A 7L —XIZHEY R XY v F2HIUTTE
NET, BEUILXY v FRRWES, send() 1% AttributeError 2 TypeError %, throw() \&JEXh
7o 2 BRI U 5

WEDA 7L —XDFETH, 5IE#Z XNz Stoplteration £ ¥ A X ¥ 2D value JBHEIXZ D yield XD
fEx 72 h £9, Stoplteration ZHEEZTEICIHRNICEY FENE D, ¥ 74 TL—XBT 232 —XTH
E (F 74T L—ADenEBET) HBNCE Y F SN2H0 LS BHTT,

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

yield APRAXDHEMOLEAXTH 2 & &, FHMFEWTE X5,
2E:
PEP 255 - BfiaP xR L —4& Python "\DY zAx L —&X ¥ yield XDEARZE,

PEP 342 - Bk SN xR L—EZAVWEIIN—F> o Nigar—F e LTHHATE 2 X512,
VL — RO Y APl ZINRT 2125,

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

PEP 525 - EEHAS xR L —4 I —F VEHAD T = 2 L — X DELEE S OB X 2 PEP 492 Ok
RIEZ,
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JIRL—E-ATL—EXV YR

COHTIEI 2 AL —RATL—=RDXY v FIZOWTHHL ET, ZHbi3Y = L —XBEBOFEITHIENC
EHTE %7,

HURDOY 232 —&ZAY vy FOMUHLIZ, ¥ =L — ZDBBICETHDEE ValueError flA 2% T 3
HICHEREL TR XN,

generator.__next__()

L —XEROETEREBT 20, RIZIC yield APETEINLE ZA2LHELES, =X
L—XBIEDY __next__ (O XY v FIZXo THEEINLK, ZORED yield OMEIZHIZ None &
FHliENE T, TOBRRD yield REFTEITL, Yz xL—RIF—FFI L., ezpression_list D
% __next () XYy FOMUHLITIRLET, Y=L —XBRXDEE yield IR T L7z

B&. StopIteration BIAt2SiEH I E T,

ZOXYy FZEH. BIZE for V—RHAAAD next O BIRIC X o THEEICHF OIS %5,

generator.send (value)

AL —XEBORNEANEE 7 ED 7, EITEHEBLE T, 518D value 137 DFEE D yield DG
RIZEDFET, send) XYy FRRICY = 3 L —XHPERLEZIEL, ¥ =2 L —ZBRDERE
T2 2T F 5L Stoplteration ZEXH L X3, send() HIFIHEINTY = 2 L — XD
A5 58 2, HEZZITES yield RBFE LR WD T, None 518y LTHEFHEZIINUEED £
A,

generator.throw(value)

generator.throw(type[, value[, tmceback] ])

Raises an exception at the point where the generator was paused, and returns the next value yielded
by the generator function. If the generator exits without yielding another value, a StopIteration
exception is raised. If the generator function does not catch the passed-in exception, or raises a

different exception, then that exception propagates to the caller.

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

is used.

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

stored in value may be cleared.

generator.close()

Yz L — XD —RHE L U2 T GeneratorExit #HEAEXVE T, Z LT, Y=L —XEK
DRI T T 520, Bliczm—XENTwa 0, (BISH R 2 hisd o 7 72812) GeneratorExit
DR ENTGE, close WIFFHLITTARD £3, Yz L —X2MEZEKT 256 RuntimeError
DPIELET, close) FZY = 2L —XDFIAREELRETICE DB T LTV EEIXMIS LE
A

94
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fERH

MUTOffBEY Yy INET 2 2L —R e P2 2 L — XBEMOIR D BV EEBRIHENLET:

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

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

>>> generator = echo(1)

>>> print(next (generator))

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

>>> print(next (generator))

None

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

2

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

>>> generator.close()

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

yield from DA, "What’s New in Python.” @ pep-380 SR L TL 7Z& W,

FERHERY = = L — 288 (asynchronous generator function)

async def AL TERSINZEBRLR Y v RIC yield RD3H 5 &, 20T RS T~ L —& B
ELTERSNE T,

FEFAY = L — XU E NS b, A 2 2L —& 4TV 27 F IR S IERBAA 71— & H
BENET, LT, 2047927 MIAYV = 2L —XBEROFEITE2HIBE L £3, @E. FRAHC 1 —%
A7 ME ar—F YEBAD async for XTHbDI, ZHET 2 AL —FFTT =7 b for X
TEDN D ERFICHBIL 9,

JFEFRPY 2 AL —XDXY y RO 1 DO T L awaitable A 7Y = 7 bHEREN, ZOA T =7 M HH)
B o /28 BWXRITHHBINE T, ZOL FXETIRAD yield NE TiHEA, £ 2 THUFH XA,
ezpression_list DEZFEFD AN —F TR LET, Yo xL—X R, Flreid, BfEoe—%
WVERORIE, i mRA v 2 WEEHER 2 v 7. BXOBSMUEDIRER Y. TXTOa— AV RIRED R
NZZZBEHRLET, EAHID 2 AL —XDAY v RRLROA T 27 FREI N Z & TEITHFHHZ
N, BBIEH70d yield AVHEZIZNEIFCHLTH 2200 L5 UHZEDTVWE ST, HEKOD
yvield XDOMEIX, FITEEALEZAY v FICXk-oTEREZD ET, __anext__ () o755k, FRIX None
WD %3, 25T, asend) BEHINGER. HRIZZOXY v FITESNLMEIIRD £,

FEFEMIY = 2 L — ZEHTIE, try MENDOERDHZATT yield ABHEHTE XY, 2L, FRAMS =%
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V=&, (BRAIVY IBRERIGET 20, HIRN—YaL 7y a ickd) KT LD NCHEBE IR W
AL try BENO yield IFKBE R D, ETRELE o7z finally BINETENET, Z0r—XTIX JE
FHAYS 2 AL =R DMEBI L TV AR ANRY ML—=TRR 7P 2= 0EHIX, FEEHS 2 2L —&D aclose()
XYy REMUOHL, BDOal—FrF 79227 P 2ETL. 2RUT K o TEITRFB K 57 finally Hid
FITTEBZLIICLET,

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

cio/base__events.py.

yield from <expr> RiZ. JEAMIY = 2L —XBIRTHONZ EAEL T -1 D £7,

R TR L —R AT L—RXY Y

CO/PEITIE, ¥ =22 L —XBROFTHIEICEDN S RS = AL — X4 T L —Z DAY v FIZOWT
L5,

g\nw:}

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

iteration has completed.
ZDOXYy FIZEHE, for — & o THEBRIFFH IR E T,

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

the value.

coroutine agen.athrow(wvalue)
coroutine agen.athrow(type[, value[, tmceback] ])
Returns an awaitable that raises an exception of type type at the point where the asynchronous

generator was paused, and returns the next value yielded by the generator function as the value of

96 % 6 = 3 (expression)
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the raised StopIteration exception. If the asynchronous generator exits without yielding another
value, a StopAsyncIteration exception is raised by the awaitable. If the generator function does
not catch the passed-in exception, or raises a different exception, then when the awaitable is run

that exception propagates to the caller of the awaitable.

coroutine agen.aclose()
Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator
function at the point where it was paused. If the asynchronous generator function then exits
gracefully, is already closed, or raises GeneratorExit (by not catching the exception), then the
returned awaitable will raise a StopIteration exception. Any further awaitables returned by
subsequent calls to the asynchronous generator will raise a StopAsyncIteration exception. If
the asynchronous generator yields a value, a RuntimeError is raised by the awaitable. If the
asynchronous generator raises any other exception, it is propagated to the caller of the awaitable.
If the asynchronous generator has already exited due to an exception or normal exit, then further

calls to aclose() will return an awaitable that does nothing.

6.3 7513V

il

TI7A4= VI, SRBRICBLVTRLESOMWRIEEZERLET, ERMUTD X122 ) 3

primary = atom | attributeref | subscription | slicing | call

6!3-1 E’I‘i%lﬂl\\

BHZRIE. 794 V0RARE Y A FeAHiZERSDTT:

N

attributeref = primary "." identifier

T A<V OFHiE. BESREYR—- T30 T 27 P TRITNUIZRST. ZHIBIELAY DL T
Pl METEEDET, ZLTZDA TV =7 ME, AFIPIEE LI FHTH 2 K5 REEZERL
BUINIZZD VA TOERMIT __getattr O AV Y FZ2A—RN=F A RFTEIETHRARXIAXTEZE
T ZOREEEMNESNRFIUX, Bt AttributeError BEHINE T, Z5 TRITFNL, EREINE AT
Pzl bORfEE, BUHERER LA T2 MCXDIRED 5, MUEESREEREFHMET 2. B
WICELZZEMEA T2 7 RN DD £,
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6.3.2 FRFRSC (subscription)

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

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

subscription ==  primary "[" ezpression_list "]"

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

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

__getitem___.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the

expression list. Otherwise, the expression list will evaluate to the value of the list’s sole member.
For built-in objects, there are two types of objects that support subscription via __getitem__ ():

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value
is one of the keys of the mapping, and the subscription selects the value in the mapping that

corresponds to that key. An example of a builtin mapping class is the dict class.

2. Sequences. If the primary is a sequence, the expression list must evaluate to an int or a slice
(as discussed in the following section). Examples of builtin sequence classes include the str, list

and tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in se-
quences all provide a __getitem__ () method that interprets negative indices by adding the length of
the sequence to the index so that, for example, x [-1] selects the last item of x. The resulting value must
be a nonnegative integer less than the number of items in the sequence, and the subscription selects the
item whose index is that value (counting from zero). Since the support for negative indices and slicing
occurs in the object’s __getitem__ () method, subclasses overriding this method will need to explicitly

add that support.

A string is a special kind of sequence whose items are characters. A character is not a separate data

type but a string of exactly one character.

98 % 6 = 3 (expression)



The Python Language Reference, 'J1)—2X 3.9.23

6.3.3 X511 ZAKREE (slicing)

AFGAARRRRY =T Y RAATI 27 b (LFH ZTNVERIZV AR BT 2H2HHAOERTENL F
T, A4 AKELEFRE LTHW D, (RAR del XOXMRELTHWEDTEE T, A7 4 AKLOHEX
WD L5122 h £5:

slicing m= primary "[" slice_list "1"

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

slice_item n= expression | proper_slice

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

upper_bound n= exrpression

stride n= exrpression

RO BHESGEIZIZDVEVWREZADDHDFT: RVAMIRZ2bDIE. RF7A4 AV R MIHHRR
270, IWFERILIFATA ALK E LTHRMNEINS2L 0528 TY, (RF7A4 RV R MPEYIRZAT 4 R
EEERVIER). ThLU EOMCOEMILIZE T, 254 AKELL LTOMRE D HRFRILL LTOMRR
PEEIND ESRXEHRTZIL T, DVEVIERDBRVTVWED,

AT A ARGITH T 32BN FIE. UTOXS5122D %3, 774~V OEFMRRIE. UTTdR2 X5
WLTAIFARYV R IMOERSINF—ICXkoT (@HEORFRILLEFL __getitem _ () XV v Faflio
T AT I7RBETERITINUIRD EHA, ATALA RV A M2 EDI R EENTVEIHE, F—
BEARATA RABREMEIL b DOH SR X TVCKRD T, ZHLUORE, BH—DR 74 ABEZRBKE
AL OBF -1l D ET, ~HORTHIR T4 RAERE, ZoRICEShE T, BURRAT AR
F RAFARFTTY 27 (BEEDMEE SR) ITE# XN, ZD start, stop B XU step BIEIF, 22
MWEE L FER, LR BXUL UE (stride) 14D £3, RABRVIGFTIE None TEEX#Z SN FE T,

6.3.4 IEUH L (call)

MERH LR, MEOCH LAIREA 72 = 7 b (B 21X funclion) % arguments DRI & HITHEFHLET, R
FNIZEDRINTH > THDLEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

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

REDNMEGIBRF -V — F5I DRIV ~2D2F Th2EVEEA, MYXDERMNTEELKIZT L
BEHHEX A

74 =) OFHEIME O LATREA 7Y = 7 P TRITAUIR D 8 A, (- ERBK. HAAALBEK. #H
BIABT T2 VDAY R, VIRXTI=2 I b, VIRAA VARV RADAY v K, BXK __call__0O
AV FFOETOAX 7Y =7 FBMUH LATRETT ), 518N R T, MO U ZilA 2 AlICEHE S AL E
3o RTIEL (formal parameter) UV R + ORI OWTIE BHES 2L TSN,

F—7 — FEIBMPFET 255, UTFD X5 U THEINSALESH (positional argument) IZZI N E T,
¥3. HOAoTWRWATR Yy POMRGIEITH L THERINE T, N EHOMES LD 255, (Es B3k
PO N Z2ny MIEESINET, K2, FF—7— PO WT, @l 72 - THIss 520y b2k
ELET GATFOARVORGIEGLEFURS, BAIOAR Y F2f5, LWVWokBEETY), Avy 23T
WHERTHE o TWe/2 6 TypeError FIA R E N E S, ZhSNDEGE. 5I18EZ R Ty M TWY
X% 3, (X3 None THoTdH, ZORTRuy 2D ET), 2 TOFIRPUEEINTLH, E12ED LN
TWRWVWAR Y M2 ZAZAIHIGT 2BEBERRO T 7 4V METH®O 3, (77 40 MAlZ, BEDE
BINLLZIC—ELRIHEINET; o T, VA INLHBO XS REFERRERA 7V 27 M T 7 4L b
A LTEibhz e, MEFs28y MIGIRZIELRWRD, 20472 =27 PR TONUH LA oM
AEINZFT; 2OXBRRREEHERT 2XRETT, ) 77 40 MEMPMFES L TVARYL, HOED AT
BWVWAT Y FHK o TV E5E TypeError fINADEHENE T, 25 TRVWHA, [HoM®»shiz2my b
oI5 VR MBIEOCHL D518 LTEDLDRE T,

CPython implementation detail: 523 Tid, B2 E2RWALES 5% 521 5 HH AA A B F it &
NEPHLNERA, ZOVoEHDB FFa Xy MEDZDIZ " AT o T Wik LT, ERICZSH
o TVRVDOTHF -7 — FTIHREEX N FE A, CPython TlX, C SETHEREINLBEHD. H4Hir
Rl WES % S— A3 57912 PyArg_ParseTuple() ZfFHL 3,

KGRy ORI D bZ L DAUBSIEDD 256, ¥ *identifier Zfifio TIHE /ARG EAH W
MED | TypeError FIADEH I NFE T; K5I *xidentifier 23D 2H/E. Z DIRGIEIIRDRALES [FH
Ao BT (b LLIE. RABMEIHAZ A IZZD X L) #ZIIMD £F.

F— U — FEIBOWT N RGIEAITHIC LI ngE, #X *xidentifier &l o THE S N7 lR51%
DL WER D | TypeError BIAAAEH SN K F; IRG I **identifier 23D 2H/E. ZORGIBIIRT L F—
T— Rl Ao (F—V—FEF—r L, 5l8lEZ ¥ —1CHET 2MHE L) BERZZITID 5, /Y
5% =T — PR VGEICIE. 22O (Filels) BEEZZIRD £7,

BRI LT *expression & WO MXDHN 255 1E. expression OFHifERIE 1 7F 7L Thith
B0 FEA, Z2DA 77 7 NVDOERIL, BMOMEGIBTH 200 X5 1kbhisd, £(x1, x2, *y, x3,
x4) LWIOITH LIZBWT, y OFHEFERI Y — &7 VR yl, ..., yM o 7=385813. ZOMNUH LIZ M+4
o &SI z1, 22, yi, ..., yM, 28, v/ TOMFHLEFEITCIZRD £35,

C DRt e LTI, *expression M0 F — 7 — F5[D 83 K22 dDHDFTH, F—V—F5lH
(LEE D *xexpression 518 - TZZM) KD B XH2HOL LTUHEINET, [toT. ZDk5R
iz h £35

100 % 6 = 3 (expression)
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>>> def f(a, b):
print(a, b)

>>> f£f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

F—U— F5[#t xexpression WX EFUMUH L T—REIHS 22 EHEHRVDT, ERICLERRD XS
REEOPELCZZEHD FH A

RARUE A HY LT *xexpression B OMEDON G, expression OFMEfERIZ v v E> S TRIFUIRD
FHA. ZOWNFIZEMDF -7 — FHle LTRkbhE3, F—U— D (HRRF—7— 58 LT,
HBNNIMUD T >y 7 OHIZ) BEZHFES 2358, TypeError HIAAEH S E T,

xidentifier % **identifier M B {#H - 7RG 151X, MESIE AR Y bF—T— FEIHZICTZ
TEFHA,

N—Pa > 3.5 TEHE: BEIFOCH LIZMEEDRD x 728y 28 xx 728y 27 2RZIFWD ., (E55iE4
TITNT YRy 7 (%) DBRAICET, F—7— FglEUIFFET vy 7 (xx) DBRAICEIT S L5124 D %
L7z, ®UIC PEP 448 TIREXNF LT

PR L 21T & BISAZXH L72WR D . HIZh S0 0fE%2KE L $£9, None ZIRTHEDH D 5, ED
AR D XS IR EN S0, MOHLATGEA 7Y =7 FDIERBIC K o TREZD 5,

HIZHETlE---

I—YEZEH: B Oa—-F7uy 75V R M PEIN, FTENhET, a—-F7ay 27id, £3R5I
BaEFESIBCHE (bind) LET; ZoEEIcoVWTI B#ES Tl TwEd, a—F7rv 2T
return XWETEN IR, BEEIFCH LDOEDE (return value) BRESNE T,

HHAABBEIRMETIIAV YR BREA VXTIV RCKEFELES; MHAAABES XY v FOFEMIX
built-in-funcs 2L T 72X W0,

DSRATOxIb FDOII7RDHFHLVA VARV ABREINE T,

ISAAVRARAYZAXY Y B ST 3 2 —FEROBENMNOHINET, 2oL =, I LEOS[EY
AP ED—D2EWVSIHY A FTRROHEINET: 4 VRAEX VAP E|HY X FOEEIENENE T,

VSRAAVRABVR: 75 AT __call__() AV v FHRERINTWRTIIRD $HA; __call__() X
Yy PO ENGE AR E D6 LET,

6.3. 731<V 101
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6.4 Await T

awaitable A 7Y = 7 N TD coroutine F4T7% —FHFIE L £F, coroutine function NTDAFEHTE X,

awvait_expr = "await" primary

N—a v 3.5 Tl

6.5 NEFEEHE (power operator)

NERMEEL, LD 2 BIHEE T LD O EGELIAML e 2D £3, —75, AGCH 2 FIHER T LD
FITWRE S EIERICR > TV E T, XU TDOX 512D 9

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

o T, NEREHEF & BIHEE 75 & 2 2 HESSIFENCTH O TR WES, HEFIIGH» SN LT
iz ET (ZOGERIHEETOFMIEIETF ZEH L EEA. DFED -1x+2 13 -1 1TRDXT),

NEREHEFOREKE, —oD5 T XN 2 HAAABK pow() LRI T, E5lEHFIREERL TS
ZFT, BES IR T @I, HRIEZDRTT,

BB OWHBETTIE, F5I1BDPETRWRD, BREIMEE TR UEICR D 5, F 51808 DEE.
2TOFIBTEE/ NS RNCE XN, FE/MNUSTIR XN E T, Hl 21 10%x2 1 100 IR L F 35,
10%x-2 1% 0.01 ZIRL 73,

0.0 xBDTREFET L Y ZeroDivisionError ZiEH L 3, ADEE/NMITRERL -HERIIESRK
(Complex number) 12 h £3, (uﬁﬁ@)\*—‘\/ a > ClX ValueError ZEH L TWE Lf:)

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

6.6 HIEFRTEHE L Ew FEADEE (unary arithmetic and bitwise oper-
ation)

ETOHHAMEE 'y MRAEEZ, FCELRMLZR > ThET:

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

The unary - (minus) operator yields the negation of its numeric argument; the operation can be over-

ridden with the __neg__ () special method.

102 % 6 = 3 (expression)
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The unary + (plus) operator yields its numeric argument unchanged; the operation can be overridden

with the __pos__ () special method.

HIHEET ~ (Ki5) &, BEGIEZ Ly FEAKE (bitwise invert) L7zbD%E25X¥F, x DBy ML
KERIE, - (x+1) E L TEBINTVE T, ZOHEETFIIERS __dnvert__ O FFRX Y v FEF—nN—F4
FERAHRRLLFT TV 27 MCOABHINE T,

FiRo=Zo21@wdhd, 5I8PE L WETRWESIZIE TypeError BIAEH I E T,

6.7 ZIBEEHTEE (binary arithmetic operation)

THBEMEE G, BENREREMEERL TR, HETOWITA»E, FEOIFEERIC b EH &
NBZOTHERLTLESI WV, NEFE (power) HEFZRE, HEFIE ZO2DL N, TROLERREMN
(multiplicatie) WHEF ¥ MG (additie) HEFLA1H D TEA:

m_expr = u_expr | m_expr "*" u_expr | m_expr "@" m_expr |
m_expr "//" u_expr | m_expr "/" u_ezpr |
m_ezpr "%" u_ezpr

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

* (S multiplication) HE X, 5IBFALOEEE X 3, 518UE. WAL DBIETD 30, F MK
TS —Fr Y ZAPDEL S TRIFNIRD TRA, BTEDHEE. BEZHEORICEBRIN-BREE X
NET, BEDOGE, =TV ADEDBRLEBENTTONE T, BORLEERAICTEZE, O —F VR %
52 %%,

This operation can be customized using the special __mul__ () and __rmul__ () methods.
@ (at) HEFIITHIOFEICH LHEH XN E 3, Python DHAAATNIZ OHBE FEFEEL TVWER A,
N—a v 3.5 TEM.

/ (BRE: division) B&L T // (WIDIETERE: floor division) X, FIBEALOMEE 52 £3, BEGIBIEET
HmoRIcZHEIh Ed, BROREMERIZFE/NMNRICRD £330, BRoOY) D & TRERMFIZBERICR
D¥ET; ZOBE. BREBEFENRREIZ oo’ B ZEAL2d DR D ET, it k3RELZITO L
ZeroDivisionError BISb 2 L E T,

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

% (BAR: modulo) HEEIX, H—glHZHE I TRELL 2ORRITHD F5, BEgBIFTHE0R
WEBENE T, H5I8ED»Y e DEE121E ZeroDivisionError FlIA2EH I N E T, 51 BUEIXFEI/ N
MTH &L, BIRIE 3.14%0.7 1% 0.34 172D FF (3.14 1& 4%0.7 + 0.34 ZH 5 TT), FREETIH
WHETSIBERUMAE (£idtn) ORI D £7; FREEOMROMEMEZ. FI12H 5 oifntiE
khuhxikbgs, !

*1 abs(x%y) < abs(y) BEEFEMICIZE LR D 52, FE/MISHT 2 EEOHE &, ALY (roundoff) D7z IcEflEHE
FNCEIC R SR WGEE 75‘@ D9, flRE Python 0)(#@]/]@5(‘5’*”751 I EE754 F‘*’*F"“ﬁ””kto’&\é ARV E SN 2]
g -1e-100 00 13 00 ] ] 3 FHUE

6.7. _Iﬁﬁm;ﬁﬁ (bmary arithmetic operation) 103
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IO B CRAEREE BRI, EEKL x == x//y)*y + &hy) OBRRICHD 9, YD FETRESER
FFE 72, HAAABE divmod ) divmod(x, y) == (x//y, xhy) LdEHBRLTVE T, 2

% HEETIE, BEIN T 2RREREZITS DIMAT, X5 (string) 7Y =7 A —n"—m—FEh,
HRXOxFHoEAXL (Wb ) 21TV ET, XFHOFALOWIE Python 74 75V 0 771>
A old-string-formatting #iZ S L TL 72X W,

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

GIY S CRRAEE T, FREE T, 3L divmod O BRI, BB L TRERS LTV EEA. HIIZ
G761, Kb DI abs O 2o THEEVMURICEIR L TS,

+ (In5R) wEE, SR LOMZE X £5, FIEER0T & S BERIA, X5 bRICHD Y — & > 2 TR
D FRA. MIEOHE, BiHFLEORICZEREN, MRS NET, BEOHEG, ¥ -7 Y REHE
(concatenate) TNET,

This operation can be customized using the special __add__ () and __radd__ () methods.
- (RE) HEE, SIBETHERToEEZR L E T, BEL BT E THE RIcEBEnE T,

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

6.8 27 EH (shifting operation)

¥ 7 MEER, BMTEE XD S EWELIEM 2R o Tu kg

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

Iho3BEREsIBuc e b x5, slBudt@EORIcAEhE T, > 7 MERRE -5 e. B 5 TEX
bty MY, Exki3AREy P 7 FLET,

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

nEy bOATT M pow(2,n) ICX20RBEL LTERINET, n ¥y FOET 7 M pow(2,n) 12&3
FEY L TERINET,

FHEANCIZEEC 1100 L FMITT, B math.fmod () &, BHIDFIKEFEDL—HT 2 L5 REEZIKETDOT, LELOEHEIC
X -1e-100 IR L ¥ T, EB6D7 70 —F@EY»E, 7V Fr—2a VIKIFLE S,
*2 x ip y @Eﬁﬁf;%‘ﬁ{ﬁkitmm&mt iw)@t&)k x//y 2 (x-xhy)//y &bdD 1 tb‘jt% < 7;57 IE?b% ) i@“ ZD X

IS IR Z

104 % 6 & 1 (expression)
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6.9 Ev FELEEODOZIEER (binary bitwise operation)

Uro=o2nt vy MEHFEICIZ, ZRZNERLERIEMLLLHH D £

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_ezpr | zor_expr "~" and_expr
or_expr =  gzor_exzpr | or_ezpr "|" zor_ezpr

The & operator yields the bitwise AND of its arguments, which must be integers or one of them must be

a custom object overriding __and__ () or __rand__ () special methods.

The ~ operator yields the bitwise XOR (exclusive OR) of its arguments, which must be integers or one

of them must be a custom object overriding __zor__ () or __rzor__ () special methods.

The | operator yields the bitwise (inclusive) OR of its arguments, which must be integers or one of them

must be a custom object overriding __or__ () or __ror__ () special methods.

6.10 LbER

SiE2#E > T, Python 2B 2 LEBHEETIXF UELIEMNE D > TED, 2 TCOHEMEETF, > 7 MEE
Fo By MEMTEETED 3ERoTVET, /2 a < b < ¢ VHETERMCHVLATVID AL
AR/ 258 C SRELBEVWE T

comparison = or_expr (comp_operator or_expr)*
comp operator cee ngn I nsn | [[p——] | ny=n | ng=n | np=n
| "iS" [Ilnotll] | [Ilnotll] llinll

Comparisons yield boolean values: True or False. Custom rich comparison methods may return

non-boolean values. In this case Python will call bool() on such value in boolean contexts.

HEIZWS O THHEHT AN TEET, FlZIx <y <=zldx <y and y <= z LMK ET,
722 LZO%E, BiETR y Bl —ERIFHMEEN 2S8R R D ET (Eb5DHETH., x < y BMBITR
¢ z DEEFE o7 FHESNELEA).

ERENE, a, b, ¢, ..., y, 2 BPINT opl, op2, ..., opN DLHLEIEAE FTH2%A. a opl bop2 ¢ ... y
opN z 3 a opl b and b op2 ¢ and ... y opN z LFHICRD £F, /2L, WIETEERIZLTH
—ELrFENEEA,

a opl b op2 ¢ LEHEWVWLHA, a 2256 ¢ FTOHPIIH 21 S5HhDT A P2 TOTIIRVWI LITHERL
TLEZW, PlZIEx <y >zl (FRVERFEZHTEDD FEAD) ERICIELWIILETT,

6.9. Ev FEATEREOZIEER (binary bitwise operation) 105
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6.10.1 {EDLEE

HET <, > ==,>= <=, BLF 1= 3220047 =7 bOEEHBELEST, A7V =7 bR CEEROH
B A

ATV b, B BEUVE 0BT, A7V =27 M (B id K2 T) ez L 2R TwET, +
7Y 27 b DffIZ Python TIRERRMABANLZTT: IR A7V 22 FOEICT 72 23 3 1IEHRAIE
BEHDERA, £y TORTOT—XEEP LR INZ R EDRFEDHIET, A7V 27 FOEEMERT
ZRENES DD FHA, WEHE I, 79227 PO IIIPICOWTOREDHEEFEEL TVE T,
COHIDFEIC X - T, MIEMICA 7Y 27 FOEEERL TCWVWEEEZIDLILDHTEET,

2TORNZ (BEH#END 2 WIZMEERIZ) object DH T 7 IR R5>TWBDT, 77 4V hDHLIEDIR S
W% object OHMKLTWVWET, BAMNABHZAZITA X THRHIATWS L1, BEM T rich
comparison methods TH2 __1t__ () BREDXY v REFEET LI T, ORI FVEDIALXY AL XT
x¥7,

ML (== BLXU 1=) DT 74V FORBFENE, A TP =27 FOF—HICESOTVET, EoT. [
—DA VAR Y ZADFEMHELOFERIFFE L W e R D, F—TRR\A ¥ A X 2O RO RIZZF L < 720
ERDET, T74NFOWBFBOEZIDLIICLDIE, BTOATY =7 bR (reflexive DF D x
is yRLWE x == y) BBDWK Lok 5T,

T 7 40 N DIEFLEL (<, >, <=, >=) 3R ELA; HIBRL X5 & 3% & TypeError kSN E 3,
COWRDBIENE T 7 AL N DIRDFENC LEIRIR, FHME LRI C & 5 BAEMNSRRITT0E 76T,

Fl—ThW\WA YRR RIFICEMTROE T HEMLEBDOT 7 0 bDIRZBVIE, HBRKE T 24T
Tz b OEREICE DI E MO RN ER L IXHBINCEZZ2TL £ 5, 20 &5 RETIREEOIR
D2ENEHIRAZTA XTEZRHEPETET, ERIT L SADHAIAARITZNLITONTWE T,

KDY R +Tid, REHDMHAAAHDHBDOIRS B NEH L TVWET,

o WL DO DMAALDIER (typesnumeric) LHEHES £ 75 Y DB fractions.Fraction B X
decimal.Decimal (&, ZTHSOROHPAITRL 2L & BT E £ 32, WEBTIINAR LB Y
A= PSR TVRVEWSHIRYAD D $3, B2 ROHIROFEHFA T, FEEDO T LIS
(7T Y XLHNC) IELWHEDTORE T,

JEFUETH % float('NaN') ¥ decimal.Decimal ('NaN') IFFAlTT, #e IEBUE  DEEREDIEF
e TS, ESICK T2 LT, BB EE LS ETIdRVwZ itk £3, Fl2E
x = float('NaN') 251, 3 < x,x < 3,x == x [F2THT. x '= x TETT, ZOIRZFVIZ
IEEE 754 It > 7= DT,

e None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should
always be done with is or is not, never the equality operators.

e NAFVUT—4 VX (bytes 7213 bytearray DA Y AX Y R) IF. T DR OHP TR M
LI TE T, HRIEROKE L TOE#- ENEE b 3,

o XFH (str DA VARV R) DHBIE, XFD Unicode Da— FARA ¥ O e LTOME (fAAA
B ord () DR D H) ZAfio 2-FEREFCiTbh g s,

106 % 6 = 3 (expression)
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XFHNE AL F Y S —F v RFEBIIEBTEEE A,

o ¥—7 VX (tuple, list, or range DA Y AKX VX)) OHEIL, FTHE S5 LTLAMTA T, range I
IERF LB Z R — P LTVWER A, RAE2HE S LOFMLOFRIFEM TR VLR, BisHY
5 L DIERLLENE TypeError ZiEH L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in
containers typically assume identical objects are equal to themselves. That lets them bypass

equality tests for identical objects to improve performance and to maintain their internal invariants.
HAABDAL 7> a5 LOFERLBIIRD L5 CEEL 3

— HBOMENEME 22 200aL 7> avid,. AUE FAUCEX, METIEZYS LOKKD
ERABMCTRFIUR D LA (B2, [1,2] == (1,2) BEPFALTROOTHTT),

— JEFItE R R— L TWwdalLrya yOlEFik. BRPOEMTEVWERDEFEFLCIIRD F
T (FZE [1,2,x] <= [1,2,y] idx <=y EEUCMHEED ET), MOTI2ERNFELRL
BaE. Buhoar sy ayorhkolEFe iz 3 (FlZX [1,2] < [1,2,3] ZETT),

e XY EYY (dict DA YRRV R) DHBDIERHFME 722 DI, FU (key, value) Z2Ff>TW\W3
EEPOZOL FIRD FF, F— LEOFMILE TIIRGEDREI S K T,

JEFFELEL (<, >, <=, >=) & TypeError %##EH L 3,
o 5 (set ¥7213 frozenset DA YA XV R) OLBIE. TS DMOFHTRL ML ITA X T,

B, BEEDH 2V EEELE I e AL TEFHBEPEREINTVWET, ZOBK
BRIEFZERLEEA BIZIX {1,2) & {2,3} LWI 2D0DEERH D 5 —HOETEAT
b7 EEETH DD FHA), o T, EEFRMEFEHKITFT 2BBO5/18 e LTHEYITIEH D
FHA (FlZIE ninQ, max(), sorted) FHREDV X b2 AN LTEZ 3 RERBIERE D
£9),

LEOHE T, ZoERORGME»EHENE T,

o MOMAABLRDIZL AL IZHEX Y v FHEESINTELT, 77 4L OHEOIRZ SV 2 K L
\ij—o

HBDOIRZ BN H AR A A L=V ERS 7 A, AR O RO —BMEORANCHE S BB D D £5:
o FEMHER B TRINZRD FRA, 2FD, FA—DA 7Y =27 MIFELLRTIUIRD T2 A:

x is yZ&bld x ==y

CAPITAL LETTER A”) #XJlL %3, Unicode DIFL ALY DMBELFIE 1 2D a—FRA Y b ETRMHo TREHINE
T, BHEDOa—-F RS Y FOFEFoTHRIATEIMRENFH 1 EADHD T, FIRIE. MR XF "LATIN CAPITAL
LETTER C WITH CEDILLA” &2 — F{i@E U+00CT7 25 % SRMEHXF (precomposed character) 1 D721 TdRE
TEE3 L. a2— F#E U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
{8 U+40327 (COMBINING CEDILLA) 125 % $&&XF (combining character) %t 5l LTHRITEE T,

XFHN O B #ERIEE Unicode ®a— FARA Y FOLALTITDORET, THRAMICE > TRERK TRV, LLE
Ao BIZIE. "\u00C7" == "\u0043\u0327" ¥, ¥'H5DXFdHLMREXT "LATIN CAPITAL LETTER C WITH
CEDILLA” 2&BILTW2IZdhhb o3, ZORRKIL False D ET,

MREXFOL LT (D% D, AEICE o THEEWRAFET) XFFH % T 51213 unicodedata.normalize() 2{fio>TK
72X

6.10. L& 107
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o HEBUIHFHITRINZRD FEA, 25D, UTOROFERIZF L THRIFNIZD $EA:
x==yltys==x
xl=ytyl=x
x<y&y>x
x<=ylky>x

o HEUIHERHITRINZRD FEA. YT (EHEITRW) BIH3Z DT
x>yandy > zhE5lEx >z
x <yand y <= zZ5Fx < z

o HBOWIIEMBEOTETHRINIERD A, 2F D, UTOXOHBREFE L TRINIRD FHA:
Xx ==y &not x =y
x < y ¥ not x >= y (RIEFDEE)
x >y ¥ not x <= y (ZIEFDHE)

BEO2RELIMEFIL 7> a Y TIFENVET (L AR Y RARIIYTEEY ETH. £E
Ry EYAEYTIED £HA), total_ordering() 7aL—XHBIMLTLZE W0,

o hash() DRRIFFEMMELE —EHLTWIHENHD £, FifikA 7227 5 LAY ¥ 2fH
BROD, Ny Y 2 HENFTHETERND DL SNIZRERDHD 7,

Python & Z O —EMRAIZEH L /A FHE, IFUED ZORANIED R WHle 2 b 5,

6.10.2 FIEREERE

HETF in BE not in IZFBBEBREZIANE S, x in s OFHfiE. = 25 s DBEZETHIUL True 24D,
Z5TRIINUE False 2D EF, x not in sl x in s DEEFRLET, TR TCOMHBIAADY —F
VAR EETNIIA T, #ED in THENEZONLF 2R o TV AP EHNZEETE LTHR-1
LTVWET, VA, 270, £E. BHEESG. §FE. collections.deque D Xk 5 ay 7z nwT, A x
in y I¥ any(x is e or x == e for e in y) XTI,

XFHNRNAL PHPENZOWTIE, x in y W& 2D y ORI XLFINTH R X, hOZDE ZIZRD True I
ZDET, T y.find(x) '= -1 LEHTT, XTI, MDOERDOXFHNOE T XTI ARRENE
Fo €oT " in "abc" X True 2RI Z IR D ET,

__contains__() XYV v FEEEL/-2—PEFKS 7 ATIX y.__contains__(x) DRHHEIE L K 25
A x in y DR DEIX True &7 D. £ 95 THRWEGE False &4 D %5,

__contains__ () BERLTWVWRWVY __diter _ () FERLTVWEL—PERY 7 AT, x in y X x is
zor x ==z PELRDELIRDEMEz Dy NiTbbRIETERINZIGE, True EBDET, b L.
FIEoRzIN B FETIUR, in DRI EREZRTZLIICAHAZET,

108 % 6 = 3 (expression)
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BRI, HRoRETa b aLoFEITrilAEST, b L __getitem () ZERLTWVD X I RI—HE
#2772 Tl x in y & x is y[i] or x == y[i]l ¥ %23 k5 RIFADEKA > F 2 R i BFEL. Zh
K D/NSWEEH A > F 7 2D IndexError ZEH LRV E &, OZDL ZWIHED True &R D F T, (5l
DA & D DFINEH X NG E, BIFHE in DOREMEINTLD X SITRDET),

AT not in X in OEMEZKIELHEE LTERINTVET,
6.10.3 FE—1%DLEER
HET is BEAUY is not & A7V 27 FOR—HICHT 27 A M ZITVWET: x is y ik z & y DAL

FTO 2 bMERIBETEE, POZOLXROEIIEDET, A7V =27 bOR—MIX id) B E - TH|
EXNZFET, x is not y X s DEfHEKIZL2bDICRD 3, ™

6.11 7—JLJ®E (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" mot_test
not_test = comparison | "not" mot_test

T=NEBEDa YT XA M, A7 v — DX THDON ST, ROMEFRZ L RIS E T False
. None . TRNTORNCBI2HMED 0. ZOXFH. Zoay T+ (XFH. 20, VAL, #H#E, &4,
BREEEGREY), TRLHNOMBEITEZLBRENET, T—FERDOAI T 2 M. __bool__ () XY v R
5252 T. BEMEEHRRTAXTEET,

HEET not 1%, 5IBHPETH 25E121E True . FRLADFEITIE False IS D £9,

A x and yid, 3 2 ZFHMAL E3; 2 4% 5 2 OEERRL £F; ZNLANOHE I, y OME%FHM L.
ZORERERLFE T,

Xxoryid 73 2 ZiMilxd; 2 2ERS 2 DEZELET; ZALSDEEITIE, y OEZFHEL.
ZORREZRL ET,

2B, and b or b, EITH% True X False IZHIRE T, HBRICFHE L 72582 R L 5, Z DHRRHER
REEHDHDET, BRI s BXXFHIT, BXFINEST 7 4V bOEICEEHZ 20w &, X's or 'foo!
WBEARMEEGEZET, not BRBTHLUNMEERIERT 20T, 5IEORICEFRR 7 VEZERLET (R
I3, not 'foo' iF '' T3/ < False IZRD FT),

PR AR—Yarrvay, ZV—UR b, F4 A2 FROBIELED DI, 4 VARV ARXY v RRERDHEEITS
LR EWZ s HETOMHIZ, —RI2HETERVIEZBENZ G LERA, FHEZZAZTRDO RF2 X2 b
FHERL TLFZX W
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6.12 KAR

assignment_expression = [identifier ":="] exzpression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

N—=a > 3.8 T AR LTI DFFLCIE PEP 572 25 L T &,

6.13 %30 (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

MR (LIELE ? ZHHEE T LRI E ) 13 S B ARV Python DE T,

x if C else y Y WIHORIEERANC z TRRLSFEM C ZFHEL 35, C 2 true OHE ¢ HFHl & N EDNHE
EhFET, 2L OHBEIT y PFHliS LRI E T,

SMEEICE LTI DEHLLIE PEP 308 28 L TL &\,

6.14 5 L4 (lambda)

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

FLEX (FXEREBMPIEINFET) ZEABEBEIFERT 2D Vg F, KX lambda parameters:
expression IZBHA 7O 27 MIThRDFET, TOEXLATI 27 MEIMTRERINTVWEIEBA T =
EIBRICEITEL £ 5

110 % 6 = 3 (expression)
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def <lambda>(parameters):

return expression

BIEO—EBo# I BHES 2L T3V, JAXKNTHERINZBEBEXRT /) 7—>a v 28
TEDNTERVAIREELTLEZ WV,

6.15 XDU X +

expression_list n= expression ("," expresston)* [","]

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

YR FFRRPHFEFRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, ETNLVOEXIR, VAMZHEZ2ROBICHE LD FET, RIEILSAENTHIENE T,

TARYVAYZ * B3 ATITNOTNYD 2EKRLE T, ZOMEETE 1777/ TRIFUIRD £
Ao TDATZITNMET V8w 7 ENFMBETEREOY —7 Y RZEMEI N, FiLnwg 7, VR EEIZ
AR ENE T,

N—Tay 3.5 TEM: RVAFNTDATIINDT Vv 21BN PEP 448 TRZEXNE L,

H—BRDOX TN (Gt BESE (singleton) ) ZIED UL, KECH V< HBRETT, H—X/21F T,
KREIWZH = EDFRVEEIE, XAV TRERL ZOXOMEIZRY ET (BOXTVEEDIzwizs, Y
DZEDQHIFEMAR7: O ZHENE T, )

6.16 IR~

Python &, RZ2ELSHEANCIACHHMEIL 9. 72720, RARZFHES 2 & 213, AIHEL XD &I
flixhE g,

PURISR S EITLDRATTOFMHENERF X, IRAFORFIEF LRIz £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

6.15. XOUZX 111
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6.17 EEFDEBILIRE

The following table summarizes the operator precedence in Python, from highest precedence (most
binding) to lowest precedence (least binding). Operators in the same box have the same precedence.
Unless the syntax is explicitly given, operators are binary. Operators in the same box group left to right

(except for exponentiation, which groups from right to left).

& it s TS X5, B FiE. A—MEo 7R MIRTHE CEEIEM Z# > Tn T, Er bt
WHBHT 2 L WO R R R o TW0 A Z R IIER L T2 W0,

BETF EhER

(expressions. . .), AR 3N VR MR, BE

[expressions...], {key: value...}, {expressions...} | R, ELEHXR

x[index], x[index:index], =x(arguments...), x. | ™RFHE. A 74 AEE FUHL, B

attribute TS

await Await R

*k -3

+X, -X, ~X B8, &%, vy MEA NOT

*x 0, /,//, % RE. [THIRE, BRE. YD TREA,
R0

+ - LS X R

<<, >> 7 NHERA

& by MEAL AND

- vy ML XOR
vy ML OR

in, not in, 1s, s not, <, <=, >, >= = == FiEeR—D 7 2 » 2 &L

not 7 —)ViEHE NOT

and 7 —ViEE AND

or 7—iEE OR

1f -- else ESE5aN

lambda 7 LEZR

= KRAK

5 ONEREET o+ 13, AHNCH 2 BIEEMEE TS 5 WVIZHEEL v MEET X DITCVEABERIEM Y 2D 3, OF D 2xx-1 1%
0.5 1TkHET,

; SERIEN Y TR E D T
112 % 6 = 3 (expression)
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filE

6.17. EEFOELIRLL 113






SEVEN

B i3, BT 5 s T, B—0fTAKE, BROBEMXZtIan Y TRE-TA

B2 (SIMPLE STATEMENT)

NZZENTEET, HMXOMUILITOED T

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIAFERREWTTR) HZETRE L THAT 2 201cffioz b, (@EIX) v Y+ (procedure:
BRERZREI VRO Z 2 TF; Python Tld, 7B Y v IIfE None ZIRL 7)) ZMUH T /29I
g d, ZoMOFWATHAXEZMES e TEFETL. AHRIL DD £, XX UILINDIE

HhT3:

expression_stmt =

starred_expression

115
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AXBE KDV A (H—DAXDZedbdHbh £7) Z{HEFEL £7,

FERE — FTIt. 27 None TR, EAHIAAABE repr() TLFINCEML T, ZORBEDOLF
B BRER AT > THEHLE T, (None IR BAXOMFHEHENAVDT, T0Y Y+ DIFSHL
E1ToTHIHNREENEL A, )

7.2 fXAX (assignment statement)

RASE, BETZEIC (FF) HE L7720, EHEAGERA 7027 PORBERERZZEHE LD T501fb
NET:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= identifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRSO WTIE 774X HESRLTLZEW, )

RASZRRDOY 2 b (ZHEHE—DORTH, #YVTRYLALRY R FTh I, BERXTMRL L
EEWHLTEE W) 27HEiL, BN E—ORRF 7922 FE2X—4 v b (target) DV Z MIHLT
EheEALRALTOEET,

AR E =7y + (VA L) OBRH > THIRINICITDRE S, X—7 v bIZEEARAEA 7O =2 (B
S, BTREL, FREBAIAR) O—HTHLHE. COLEARERA 7Y = 7 MIRMEANIRAZ FEIT
LT, ZORABENGEIET D 2 20Wr L7z UIa b 8 A, RADPATRERGE BN EFITS 5
LHTEEY, B ikaoh s fHR, BHEh26503, 20472 =227 MIERTEZONTVERT
(FEROMERE HizZRL T RTW).

A—4y FUZME, FFEARATFENTHENTOTH XL, ZRUTHTE2 A7 27 FORAER. UTD X
SIEHRINCER I N TV E T,

e R o FYRAMNDR—F v+ 1O Tary<siEnTEs 3, IECHENTCELA TV
B AT NIFDOR—Fy PITRAZIRE T,

o Else:

-V EMNX DXy beMIND, BHIZT AR YR B—DN WX =7y v BRR—=F v MU R
MZ—DRTEENTVESE: ATV 27 MIATI7TLT, PR X =Sy PURA D
X—=79 FOBEID b —D2DRVERELELZTINUIEZRD £EA, BNZOX—7y M X DHEID
R—7yw MZ. 4TI 7IVDEHOERN L SEANMASINE T, BFZ20&—4 v P EXD#ES

116 5 7 & B#iX (simple statement)
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DE—=Fy NI, AT 7 TNVOREBODEZPRAZINET, BNEDX—7vy M2, A 77 71D
BolBHDY XA FHBRAZINET (VR PETHREVERA),

— ZOTRWEGE: A7V ME E—F vy PIVRMDE—Fy P ERUBOEREZROA T 77
NTIRITIUIR ST, HREIEISEAMIET 2K —5 v MIRASIhE T,

W g5y bADRE—DFTY =7 FORAZ. BFO X512 LTHRINCER SN TWET,
. X—2y MAREIT (%) OBE:

— ZAHIPBEED I — R 7u vy ZJHAD global R nonlocal IZHEDLNTWARWITIUL: ARNIHED
0O —HAEEEBAOA 7Y = 7 MBI T T,

— ZITRIINE: AEidZzhzhr o — N VEGRTZERIND, nonlocal THRD &AMl £ ETZE
BANDA 7Y 27 MIZHERBEXNE T,

ZHIDT TR ADEGE. HHRE (rebind) 2B b E 3, FHIMEIC X > T, LETZDARNIC
FEINTWA TV 27 FOBIRA T b (reference count) BERICR o 7HE. 7027 I
FRIN (deallocate) X4, T A b T 7 & (destructor) 2% (TAAETHUL) MU H I E T,

o =0y MENESHROYE: ZREIN TV S —JEEOAMEFME S N %3, EIFRARTRERE M2
SFATT 2l PTIRIFNIRD FEA; Z 5 TRIFAUI. TypeError XM INE T, K. TOF 7
V7 MIHLT, AL 7Y =7 FRIEELLZBHECRAL TIurBuwEbE 3, KAZET
TERVWESE, A GBFEE AttributeError TI 2, SRTIEDH D FVA) 2XHLET,

FE: A7 =227 b7 724 Y RAZ AT, RAHEEFOMILIEESRSEH 5 £ &, HURD a.x
B34 YRRV RADENE (A Y AXVRADBUEPFELRITNR) 77 ABEDEE LI T 78R T
BZAREMER DD T, EHOX—7 v b+ a.x 3HIA VARV ZADEE LTEDYToHh, HER
SIREMEINE T, OB, B3 20 a.x ZAUHEEZSET 2 L3R g8 A: AERE7 F
ZEMEESHRL, EAE3H LA Y RARX Y AEEEZRADEZ =7y P LTERT 2 L5kt &:

class Cls:
x =3 # class variable
inst = C1s()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ i, property() TERINLTR T 4 DL BTRIZY FREHICHLTE, HILIH
TIEFEZ LR FHA,

o X—y FPFEFRLRS: BRIATVE—KERASFMENE T, BEIS (VR FDES7)
DA RTARY—FYRAX T2l b, (HEBEDESR) vy Yy TV 2 s MR SRRITIE
D A, T, FFERLORTRITMENE T,

—KFEB (VAIDEIR) I 2a—RTNRY—r Y AX TV 227 b THNI, RTFERDIERE S X
RIIIRD FRA. BEIARSL, =7 Y AORIMMAINE T, BHIIRENIZ, >—F VR
DRI D H/NIRIFADEBTHEL TREELT, O—F YR, 204 V77 AHOERITHRA
F 7927 PERALTIVBWEDEONET, 4T 7 ADHHAI L S, IndexError 23k X
NFT BEEESIN Y =7 Y RRAZIT-o T, VA MNEROHZRBIMITEZEA)

—RFED (HEDLOR) v TA TV 27 FOGE, ETHFE~y 7OoXF R HHEDH 27T

7.2. AAX (assignment statement) 117
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BTERED FRA, RIS, BFEHNRALT 7Y 227 MCEEFT 2 X5 kF—/F— 2O E24EKT
2X5<vy7ATV 2 PBEWEDEE T, ZOHRMETIE. BHFOF—/EOXEF U F— L HlofE
THEEMZTH XL, (ALEEROF—PEELRVES) HizhF— /HONEFAL T2 EVE
A

I—YPERDA T 27 MZlE, BYIRSIET _ setitem () XY v ROBPMUHINE T,

o« BTy IDBRAIA RS BERINTVE—KERDFTMEh TS, —KERIZ. (VR LTDE5%R)
Ra2a—RINKRY =TV RA T2 V2B ZRITNERD FRA, BIRALA 7227 MEIFECRD
=T VARFTI 2 FTRIFNERD FHA, KT, AT 4 RADTNR e ERZ RT3 HULFHM X
NET; F7ANVMEZZENREN O 2= Y ADEXTT, LR FROFMmIEL TRIFIUIRD
FHA WINDDEANERLKS, O —F Y RAORIPMEINE T, R, BRIEZ 026> —
FUADRIETRINES X51MD 2Ehxd, BB, AT RZWRAA TV =7 PTEEHR
TEDY =5 2TV 27 VZWEDEET, 2= v b —F Y ATHEINTWBRD, X5
A ZADEZFERAY —r VY ZADEX LB E>TWTEL, ZOHARBEE—F v by —Fr VADEX
PEERINET,

CPython implementation detail: FfEDFEETIZ, Z—5 v bOFUIXOEX LR U TH 2 L AR E
NTEHED, FWEHRMEUIa— FER 7 = —XHICEElIRT 7 — X v =V %o THESINE T,

RADERIC I, AL GADF —n"—=F v A3’ [l (simultaneous)” T3 (flZiX a, b = b, a i
ZODERE ANNEZET) B RANRE B L2E-EE €5 L OF—nN—F v T3 E,LSHEANEI D, B
DILTS, PlZE, UFoFrr 5 a0d [0, 21 ZHHALTLEVWET:

x = [0, 1]
i=20
i, x[i] =1, 2 # 1 1is updated, then z[i] is updated

print(x)

BE.:

PEP 3132 - Extended lterable Unpacking *target Di5EREHE,

7.2.1 EBARAX (augmented assignment statement)

RKEAAE, “HERERAXZHAGDE T 2O LZbDTT:

augmented_assignment_stmt = augtarget augop (expression_list | yield_ezpression)

augtarget n= identifier | attributeref | subscription | slicing

augop = Nyp=n | n_=n | W= | ne=" I u/=n | ||//=n | "%=" | Wyse="
I nss=n | ngg=" I ng=" | n~—_n I |||=||

(BRRD 3 DDOWMLERICOVWTIE T30 7) Z2ZRLTIEEW, )

BERALIE, Z—F v b (EEORALLEST, 7Y%y 7RI D EHA) LRV R F2FMHL, Zh
&~ O ORIHEL T RICRE D B A “IEHE R T, SRR LOX—Fy MIRALE T, 2—4

118 5 7 & B#iX (simple statement)
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MI—E LMl S N EE A,

x += 1 DESRBERARIL, x = x + 1 DX WCHFEZMZ TKIFEROEIEICT E 35, BEICHMII
FRhERA, RERADOH TR x T—ELIFMEINELTA, £, EEOUHEE LT, AIEELRSIE 1V
TL—=2R (in-place) TENFITINE T, . RARICHALRA 7Y 27 PR2ERLTEX =5y M
AT2DTIERL. MEIOAT7Y 227 PONBEEZEE TS 2L TT,

HEORALITE Y, BERASEAL 2 2 BiC A2 iiL 3, e 2E alil += £(x) &%
$ ali] 2@, £(x) ZFHIlI L TEZITV, RRICHERZ alil ITHDHTET,

RKERALTITOR AN, ZTAANDRAR, —XHIEBDEZ =5y FHFET 28582k E, @HOD
FU\KI_JLJ:D&JB’M‘)%L&TO Ffkic, BRERATTON S HERIE, BECL-oT AV TL—RRE B
Thhs I zlkE, BEO IHEE LR U TT,

EBESROX -7y FOBE. VSABMEA VARV ZABEICOVWTOEE LFREBRICETE O ADEH X
nxEg,

7.2.2 FRGERAX (annotated assignment statements)

AR ARAE. 1 2OXDOFTEERBHD Y /) 77— are A7 a v ORAXEHAEDLEEZHDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_expression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

RALL LTHMAEES 2, 77 AR —=TB LR EY 2 -V RAa—-T7OHE, FREFHISHh, 772
S LAIEEY 2 - VOFIKEN __annotations__ IS ET, ZOREMEE. EEH (774 RX— P2
DEEE~ 7V v 7 ENTATD) b5 FHEERDOERADOM T T 2R OREE TS, ZOBEMHIZE ZAATHE
THH, FRPEFNFEL TV AEE. 772 LIEEY 2 —VORKDOFATOINETHEIN/ER S h
7,

AL LTREZHES Y, 75 22a—=7H LI EY a—NRa—705E. BRI E T2, K
SINFEHA,

B A a — 7 THENCHERBIMT O T WS, Z0HRMEFoBBRa—STtr—hrkdoickh 3,
ERITHHC X S, B R a—FI2s e h A,

il dH 255, ERRARZY 77— a2y (B THIUR) 23S 200, ERICRAZITOE T, R
LB ROEAIENGEE. 4 VX T XEIRED  setitem () R __setattr _ () FEUH LAt Nt
RO EFM L F 3

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZEE A Y AR Y A Bk G AT ZROBENRZ 1+
F3. aXy FTRET 2O TRV SIEDBIEE

7.2. fXAX (assignment statement) 119
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PEP 484 - Type hints typing €Y a—L%BIL. @Y —1% IDE THX 287 /) 7—->a v
BHERN ORI T 2185,

N— a v 3.8 TAH: Now annotated assignments allow same expressions in the right hand side as
the regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused

a syntax error.

7.3 assert X

assert Xk, 70277 AMNICT Ny ZH 7% —2 a ¥ (debugging assertion) % {EH#MNT % 7z 0 O EFIZ2 771k
T3

assert_stmt = "assert" ezpression ["," expression]

Hili72 5 assert expression i

if __debug__:

if not expression: raise AssertionError

LEMTT, PRI assert expressionl, expression2 l&., Zh & FEfiTF

if __debug__:
if not expressionl: raise AssertionError(expression2)

LEE MBI R, __debug__ ¥ AssertionError 25, HHZDIMAAAEEESIL TWVWB EWVWIHIIED L
WD > TOVWET, BREDFEETIE, HAAAZE __debug__ 1TEFE DKM TIX True TH D, Fd{bH
wWRENGE (A~v Y FI4 4T > ay -0) id False TF, BURO a— FARBE. 2> 4 LRI
HEHERINTWD & assert XDIA— F2—4HALERA, FTCRKRLEADY —Ra—- 25—
Ayl —YNICANZRHEZDHD FXA; 2— FIZRZ Y7 FL—RANTEREINET,

__debug__ "NORABRERBETT, HAABLERDMEIZ, A 2TV XHFHT 5L 2ICHRESNET,

7.4 pass X

pass_stmt = "pass"

pass {EXVIELE (null operation) TF --- pass BFEITINTH, MDEEZEE A, pass 1F. FUEMITIE
XHBREED, A= R LTUIMISFET L BWIEED T L — AR LR e LTEHTT, flzid:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

120 5 7 & B#iX (simple statement)
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7.5 del X

del_stmt = "del" target_list
A 7Y =7 + DHIBR (deletion) 1, RADER L IFE I ETHRINITERINATVE T, I TR
ERFMEEFAE T, W 2rD Y P ERRZIZE EDET,
X—47y PYRMIHT BHIBRIE. &2 DX—=7 v FREDI AN IRICHIFHNCHIRL 35,

ZHTOHIBRIE, 0 —A N FEE 7 a - NVAFZEED L ZOLFORMEEZIMDRE LT, ¥5 6 DK%Y
M2 E, AEIAFACa—RF7ay ZJND global XTHEZINTWA0E S22 D £F, HETHREHE
(unbound) 7% 5. NameError St 26 HH X L% 5

BHSR, TR, BEXUR T4 ZDHIFRIEER, MR —TEF T2 7 MEINRET, 2594 X
DHIBRIE—ANITEY 2R DZED R 5 4 A RAT 2D L EMTT (A, ZOMFEKR R T4 235 H
TV FPCREIRTVET),

N—Yar 3.2 TEH: AL, DI2AFMNARA M LE70y 70OHBEZERE LTENZEEE. u—h 1%
AIZEf0 5 Z DARTEHIBR T 2 Z L IR ERLE T L 7=,

7.6 return X

return_stmt = "return" [ezpression_list]

return 13, BIEUERNTHGEMNCA A P LTHNETH, XA M LAY 7 REEMITNE A,
RVR D256, VA MPMEHESNE T, ZHLILO5EIX None TEZRZoNE T,
return Zffi5 &, YA+ (£721F None) ZRDfEE LT, BEOBBMUIH L oKITHL 5,

return IZX o C. finally Biz L d7& 5 try XOIMINHED G EE I N3 &, FEERICEED k1T 212
finally HiDSET SN E T,

Tz —XBTIE, return EY = AL —X DD D ZR L. StopIteration FIAZ XL T EF T, K
ENTAEHIZ (HAUL). StopIteration ZHERLT 558U fHHAL, StopIteration.value EIEICZD 5

FERBY = 2L —XBEBETIE S5IBELD return XWIERPI =z 2L -2 bD ERL.
StopAsyncIteration ZXH I E 3, 51D D D return E, JEFIIY = 3 L — X TR AT
5'—‘/6?—0

7.5. del X 121
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7.7 yield X

yield_stmt = yield_expression

yield SUIERINC yield I LT TT, yield XEZHW3 & yield AL THERIEIMZ EMET 2 Z 2 25HIKk
£3, HlZIX, yield X

yield <expr>
yield from <expr>

WEBIR D yield 3 ¥ FHiT 3

(yield <expr>)
(yield from <expr>)

yield & & generator ZERT 2 & 22, ZOREKANTOAMES Z e K FE T, BAEERAT yield
EHMAT2 LT, ZOERIGEH OB TR =2 L —XBBUTRD 7,

yield DEROERRIIN. Vield 2 HiEBHLTEX 0,

7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also
known as the active exception. If there isn’t currently an active exception, a RuntimeError exception is

raised indicating that this is an error.

Z 5 TRIINX, raise ZEHOX %z, fINAFT7 27 e LTEHMEL £3, Z4d. BaseException O
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLIHTA AR 2T 2 I TRONET,

BIHD B 1ZHINA YRRV AD Y FAT, {BIEA VARV RAZFDBDTT,

A traceback object is normally created automatically when an exception is raised and attached to it as
the __traceback__ attribute, which is writable. You can create an exception and set your own traceback
in one step using the with_traceback() exception method (which returns the same exception instance,

with its traceback set to its argument), like so:

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised

122 5 7 & B#iX (simple statement)
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being
handled. An exception may be handled when an ezcept or finally clause, or a with statement, is

used. The previous exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from filZ None 2{§E T % Z ¥ T. IS 0E#EZF/RINCIEFRRICTE E 5

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BISMCBE S 2 EEE BIS E@icd D 3, £, FISMLELCEIT 2 HHE try X EICH D £5,

N— 3> 33 CTZH: None 2d raise X from YO Y ¥ LTz A k51 F U
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N— a ¥ 3.3 TEBM: __suppress_context__ JEMEDET. HlHDa > 7F X M BEHEIICIERRIZR
hE3,

7.9 break X

break_stmt = "break"

break X, X LTIE for L— 7% while L— 7ONBITOARRTZ2 B TEZTH, L—TW
DEFERS Y 7 AEZEDONANIZHTE 24 A,

break ix. XEHIBRINAIONL — TR TEHE, L= T arD else Hidd 2IGEIITENE R
v FLET,

for V—7"% break CXoTHT T2, L—THIflIZ—7y MIZOROMEEREELE T,

break B3 finally HiZfES try XOIMANIIUI 2 3. V— 72 EBITIRIT 2 H1ICZ D finally Hi
MEITSNE T,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGEMICOATNE T2, L—THNOBEBIERC
7 7 AEBRDHPITEENEE Ao continue SUF, & S b WHID N — T DRO AL Z REFE L 5

continue A finally Al&Hio7z try XatkiF 2 L &, £0 finally AI2RDIL— T A 7L ZIED Sl
WHEITENET,

7.11 import X

import_stmt n= "import" module ["as" <dentifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier [“as" <dentifier])x [","] ")"
| "from" relative_module "import" "*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+

124 5 7 & B#iX (simple statement)
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(from HiM W) FAD import & 2 DDA T v S THEITSNET:
1. EYa—AZRMNFHL, KETHUI— F LAIHET 5
2. import XWRNDZRAA—TDu—hNVHFIZEM THRIE EFRT 5.

A (v TRYISAR) MROEEEATVS L 21, B x5 ¥ Z2OFINERO import STI2 5 X417
BDE S, 2ODRT v FHES L ICHICETENE T,

EVa2a-VERMF v—=FT2 1 DHORT v 7OFMICOVWTIE, M1V R—F2 7L OHEICEDFL
EPNTVETS, ZZTE A VR RATLOEEL W RAEXTA X T Z2DIER22TD7 v 7 DIt
BT TR, HABEHEDA VR FTEZRv =Y EI 22— LIOWVWTHEHINTHET, ZDR
T TRERTZ2L0nI 22k, BEOLLEY a—BRMA»SRW, HBE3WVWE TV 2—ichbda—F
DFETEED, T 2—LOULORP T I —DREZ0DELLPHPEET NS I LIHERLTLE
W,

BRUIZES 2 —ADPEFEICERISTELSGE, XD 32D BED 1 DDOHIETH—HILLHETZEMTHZ 2 &
21272 h F3:

o EYVa2—NAADRKRIC as DV TWGEX. as DRADARIEERE, 4 VR— bINZEI 22—
FELET,

o MOLHIPBEEINTELT, A VE—FIRTVWAREI 2a—ABREINOEI 2a—AE B8, %
DED 2 —NVEDNAL VE—FINED 2 —LADSBY LT, u—h VLR cHEBxhET

e AVE—FINTVAREY 2—IADBREFIIODES 2—L THW IS, EY2a—L280E Dy
T, FDONRy T —IANDOSHEL LT, a— L ARIZEETHREINET, £ v R— Sz
Vo=, EETERLS 2B EFo Ty 7 AL TR D FXHA

from BER TS 5D LEMLFIEE A E T
L. from BICIREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHE I/ T2 hOFAIF I LU RO Z1T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBIEZ R > T\ 202 HERET 5

2. Z0#BIFHDOBEMEZR o TWRP o 72581, ZOMAIFHTY 7EY 2 — 1D A VFR— bz
By AVR=PEINZED 2 NI ZFDENLD 2 0 FHEMET S

3. BEEL R 5 0IEEE. ImportError T %,

4. BUEDB RN 0 72581, as HinH 24562 04T, £S5 ThRVWIELENESLZE-> T, Z0fE
NOBEH B — A NAFIZEEIRFE NS

fl:
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as fbb
from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz bound as baz

from foo import attr # foo imported and foo.attr bound as attr
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WATOVZANHRE ('+') KEEHD> TVWAHAIE., TV 2 — L TERIN TV IR I N2 TOA4R
D, dmport AN BAA—T DA — A NHRTZEICHEINE T,

EV 21— NLTEHEINS REAINLLH 3. Y2 LOZRIEMICH S __all 2 WS HAROEE % H
RNEZETHREINET; ZOEBDPERINTVEERIE, ZUIEY 2 — LV TERSINLLA VR—-FX
NZHDP SR L, XFHINDY =7 YA TRIFIUIWITER A, __all__ THIEINLAFNZ, 2 TRAX
NTVBERREIN, FIET DI IEHERINET, __all__ ERINTVARWVWEA, NI N4ARTE
Z. BV a2 LOAHEMTRMN» o2, 7YX —2a7 T (') THESLRVWETOHRDZ LT,
__all__ iF2TORM APLI 2 8LRETT, 24U API O—HTHRVDHD (ZDEY 2L TA VE-}

SIEDNTNDETA T FTVES 2—NRE) 25 o DINRICA L TLEbRWEDDIEHATT,

4 YKR=bDY AN ERH—FEA — from module import * —— &, TV 2 — N LNV TOAHFINET,
7 I AREBMERTZDOIBEAELMEE S £ T 5 &, SyntaxError BEHENE T,

AVR=ITBEYV2—NEHETIL E ZDEY 2 — L OHEN4 (absolute name) ZHEE T 2 LI D
DERA, EY2a— ARy F =IOy F—JWZEETNTWIHE, HLlHD My IRy r—Ih 2D
Ry =% T2 RHGA VR-— P TEZNTEET, from DRIIHEESINDEY 2 —L%
Ny =Y OFEBITEBEDO Ky bR 2 2T, EMRAREZIEE T 2 Z e R LIRBIED Sy o — VEE
POV D LOREBANT P ZIEET 2N TEXT, SLHOFy A 1 DDA, import 2B 78> T
WBEY 2 —ADPFET 2BED Ny F =Y ZRLET, 3 2D Fy ME 2 DEDVLRAVERLET, RO
T, pkg XY T =Y DHDEY 2 — /LT from . import mod #HEITFT 5 L. pkg.mod A Y R—FrFT3Z
L2k D £9, pkg.subpkgl OHH S from ..subpkg? import mod %173 % ¥. pkg.subpkg2.mod %
A YR=PLET, A R— DX Package Relative Imports DEICEFNTWET,

EDEZ 2 —ADp0 - FENEREPZHNCRDVT TV r—>arnkdic, HAAHLBEK
importlib.import_module () AMRMtE N TV E T,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.

7.11.1 future X (future statement)
future X W&, FERORHE O 7= 2 HEREDEUE(L X 72 Python DV V) — A THIHRHEICL 2 & 5 BEXPE
WA 2o T, FEDES 2a—NE2aAY A NVEEZ0D, Y84 F 10T 248R4] (directive) TT,

future T HEED R WVEER XN FERD Python DAN—Y a VIZBBITHEITT 370D DTT, future
I & o THHEREDHEHEL 72 2 )V — ADHNCZENEEY 2 — VBN THEHT 2 Z e R E T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature n= identifier

future XX, EY 2 — VOEHFECE I R ITTR D FH A, future XDFNZEFWTIWABIZLITITT -

126 5 7 & B#iX (simple statement)
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o EVa-NDRFaXyT—va X ( HUL)
o OXVEH,
o ZHT,
o ZOAMhD future X,
future X% 5 BED D 2 HE—DHKEEIL annotations TY (PEP 563 &R LT X W),

future X THIMIC T2 BEEM A HKEEIX. 5 TH Python 3 PEHLET T, 20V X i
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNOHIWXBIZETHAEMIIK > TWT, BAHFEENMED D721
WKHREINTWE D, JIRZIZTTY,

future 3id, = A NVIRHZRIIZZ R D TR . b £9: FFEOHMKE 72 5 UK (construct)
W 2EMNINZEEINTWEHE, ZEEDIILELVRERS2 3 - F2ERT 2 e TERASATOE
Fo B7BHEREIC X o T, (e PRFED & 5 72) BIMEDBR WMD) ARohb e X ZAHD %
To TOHE. AV AL FRBET 2 AR HIDOR D PITRNT S 2 0ERH20b LT ERA, 25 Lza—
FARBICBET 20EIX, FEITRETREIL TS Z LI TEERA,

INETOETOY Y —RIZBWT, 2V %0 FJIZEOEREDERF A E > TED., future U ARH DR
BEREENTVWAEBICE Iy A VLS —2EH L ET,

future X DFEITHRAIC BT 2 EHEZERAFIE, import XX R U T, E#EEY 2 —)L __future__ 23H D,
ZHUZOWVWTIIR TN E T, __future__ &, future XHEITEN B FRIEE D FIET import EhE T,

future X DFEITHRIC BT 2 RERIZERA T 1. future X TEMLE N B EDKREIC K> TED D £ 5,

T, SRR ZERIZZVOTHERE L T W

import __future__ [as name]

AU future XTREH D FHA; TOXXEFED import XTH D, Z DO BB T R 22 HIR
IHH FEHA

future XDA-72ES 2= M NTEDR TV S AIABREE exec() % compile() ITXoTay (L
ENDda—FiE. 7740 FDORETIE, future UTBART 2 H 7 LHSCRERM T 25 K512k oT0E
o ZOMERIX compile() DA T a VEIKTHIBEITE X T — I ZOBKICET A2 RFa X b 2H
LT,

WEEA 2 TV DT ay R TEAL T AN L future X, ZOHBOA X TV EE Yy a v PTH
BIZRDET, AVETVRE -1 7> a vy TREBLTEITIRNEXZYU TS MNEEE L, X2V T M
future X2 ANTEL b, HBEREEZZA 2 ) 7 M PETINRICHBT 205y > a Y TEMICRD
%9,

BE:

PEP 236 - Back to the __ future__  future  f&HoFHZR

7.11. import X 127



https://www.python.org/dev/peps/pep-0563
https://www.python.org/dev/peps/pep-0236

The Python Language Reference, 'J1)—2X 3.9.23

7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global X, BHEDaA—-F 7y 7 2RTHIFINIZEENTT, global XIF. FIELL#ENFE 2 a—
NUVERE LTINS 2 K5FETZ 2L 2 EKL 3, global Zfb 31270 — VEFITRAZITS Z
YIIAAEET A, HHZHEHEZ ZZOEME 70— L ThH2 L ESETIZu—rLERESIRT 5 2
EMTEZET,

global XTHIET AN, Aa—rF7wuy 7T, 7urJ5467F R global X & DENIE-TiX
ZHEEA.

global XXTHIET 24, for —TDN—THIHZ -7y bR, class EFR. PABUER. import X, &
B7 /77— aryTREIE LT TR D 8 A,

CPython implementation detail: IEDFEETIZ, ZNS5DHIRD 5 BEOPIZOWTITERIL TV E
BAD, 7075 LATIORMINIAREELHITARETED D $¥A, FROFEETIE, ZOFIRZ5RE L
7. BEROSBICTu s AOEKRMNIIEEE LD 3 20REMESH D £3,

TOISIDIHDERR: global 1F8—HFIT0F 2H/RA) (directive) TF, Z DHERANINZ, global X
EHARHCHHARAENZ - RN L TOABHINE T, R, HAALD exec() BAKAITA>TWV3
global X, BBOMIHELE SATWS a—F7ury ZJWNIMRERIFT Z 3R, ZOEIBRITF
FNCEFENTWS a— R, BROFCHE L2883 — FNOD global ITHELZ T A, FkDOZ L
B, B eval() BEY compile() IZHHUTEXED 75,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal i, FIE I NGB F23 70 — L EERL —DAMAID R a — S CRICHEBEI N E e SIRT %
XowLEd, ZhuE. HEOT 7 4L FOEENE T 0 — D NLVAFEBEZHRET 2OTEETT, ZOX
. FIHBa—Fp, Fr—L (Y a2—L) Ra—TUNDOr—H LR a— T OO LR E HFET
X5K9ICLET,

nonlocal X THIEZINIHHNE. global XTHIESINAHATLEV, SMIDOR 2 —FTTTIKELET SR
MEZRLRTNEIRD FEA (FLOWREMES N2 RERa—TOEIRNPBERS ZHRTEEEA),

nonlocal X THIBXINIEHNE, B—HILRA—FTITTCWREETAIHBLE L CIERD A,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XD,

128 5 7 & B#iX (simple statement)
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EIGHT

#& (COMPOUND STATEMENT)

WA, MDY (D7 —T) BAD EF; WA, FIZA 5T 2 O LOEFOHENA &5 D= D
HeHBERIELET, —MRICIE. A CTERITIC 270 5 TEANE A, RO CE— TR
MBBEHLBDET,

if . while . BXY for . RGN o —REEHL 3, try GHISVUEES X/ F 720138
DT B2V =27y Ta—FEEBEELE T, 2RI LT, with XiZa— ROz h) ORiETa—
FOWAL e BT EEITTEZ LOICLET, B 7 7 XEHED T2, BUNICIIEEXTT,

BEXIZ, —2 LoD i (clause) 25720 £, Hild, Ny XE T AL —1 (suite) HLEDEF, —D
DEEXERTHEHOANY XX, ETHRILA YT FLRLVICEINE T, SHOAN Y ZIZ—BIHAT %
F—U—FTHED, aunrTRODET, 24— M HIICX-> THIAZ N 2 XDEZH T, 24— M,
ANy ZXWHBHTDaAnYDRICE I an Y TRY> TEPNz—DOL LM, F21k, ~Ny Xk LITT
—OELA VT PENEXDEEDTY, BREOHADZAA — MZRD, THLITEEXEFR A PTEXT,
TFDOIE, else HiBEHELD if BT 20030 Z2 D LRVWEREOEE»SRIEICRD £3:

if testl: if test2: print(x)

T, ZOAVFFAINPTE, LIan iliafa3anr X h@VTT, ito T, UFOFITI,
print ) OMEUFH LIRIFETEITINSG D, ELETINRVDIOEE LN TT:

if x <y < z: print(x); print(y); print(z)

Frowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
|

async_for_stmt

129
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| async_funcdef

suite n= stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2>, Z D2 DEDENT 25/ b D TRT L E T, T A7 a v OIS
T NEHBTERVWTHNEETIHE 20T, BIRIIEIFEL A, (Python TiE. " X5 F23D (dangling)
else’ fIZ, FAMEN if XA YTV FSELIETHRRINET),

PUR o#incB1) 2 3GERAIORER T R, S 07212, Bzl 2 DfTIcE LS X51ICLTWET,

8.1 if X

if &, T EETT A0 fEbET:

if_stmt = "if" assignment_expression ":" suite

("elif" assignment_exzpression suite)*

["else" ":" suite]

if XiE, Xe—o0—OFHli L TR X, HITRZFTHIT T, EIXRoRLHIDAA — METZHERLET (H:
true &A%: false DEFRITOWVWTIE. T—ILEE (boolean operation) HizZH L T ZEW); Kz, #IRL
AA—PEFATLET (ZLT, if XOMDERTE, ETPHliz SNEEA), ETORMIBITR o HE.
else iU, ZDAAL — M WETINET,

8.2 while X

while &, RDENETH B[, EITEHEDRT Db ES:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while XIFREED IR LEBHE L. ETHIUIRAID AL — b E2FEITLET, ADPBTHIUE (BRIID S5
WHEoTWEIbHHZET), else HiNDH2G5EICEZTNEETL. VL —TE2KTLETD,

BRHID AL — MHT break XHBETEINZ L, else HIDAA - 2ETTEI RN —TEKTLETD,
continue XDBBHIDAAL — FANTETENZ ., AL — P MANZHIEDOXDEITEAFy LT, RDE
BRHMEICR D £5,

130 % 8 Z 8 X (compound statement)
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8.3 for X

for XiE, =7 YA (XFH, BINVEREZY X)) . ZOMORERRERA 7P =7 b (iterable object)
WOERICHE > TR ZAT S 7= b E 3

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suite]

RVRAMEI—ELUFMMEINET, ZOMREATIINF T 27 PTRLRINERD 8 A
expression_list DfERICNT 24 T L —XDBEREINET, 20’ A TL—XNBEX 321 E0LD
BRI L T, A 7L =220 RSINLIHI—EDSD, A4 — MHETENET, Zh2NOERIEFEEDRK
AHR (KA (assignment statement) ZZH LT ZE W) T target_list ITRAZT N, ZDH. AAf—1
PEITENET, ETCOBEZEZMHE VYo7 & (V=7 Y ADETHo72D, 4 7L —&D Stoplteration
Bt ZEH L7 & i3, BIEEIZ), else HiA DU ENNFATS N, V—T 3K T LET,

BHIDAA — b DHT break XBFETEIND L, else HIDZAAL —F2EITTBA3Z B A—TE2KRTLE
3, continue XBRHIDAA — FANTETEINZ L, A4 —FAIKDIEDDXDEfTERAF Y FLT, X
DBEZDIIIZFE 20, ZHL ERDBENENIGEE else HIOMIIHED £,

for V—F1EZ—%2"v F U A FHADEHADRAZITVE T, ZHUTE D, for L—THBED T, ZHLHTD
2TORAREEEXINZ T

for i in range(10):
print (i)
i=5 # this will not affect the for-loop
# because © will be overwritten with the next

# index in the range

N—TPRTLTHE—="y PV X MAOARNIHIRENERAD. 4T 7 TANEDEHEITIE. V—TT
DRANFELITONERA, BV b HAABBE range () &, Pascal @ for i := a to b do DXE%
ITIa2lb—bF5DITH LT, BROATL—X%2RLET,; K805, list(range(3)) XV X+ [0, 1,
2] ZIRL %9,

AR V—THTOS - Y RAOEE I LEER DD T (ZHEI 2R TNy —F Y 2D A, B
ZBFVRAITRIDBET), COBEBLBRMEONZ»EBIT 27012, WEHRA Y v 23 HbhTE
D, ZOHY Y RIREDZRITMBEINET, COATVERS =T Y ADREXIET S L, L—T3KT
LET, 2OZenH, AL = DOHTY =7 Y ADSBED ((7213LHTD) BEERET S 2. (ROEZH
DONBH, BIBEEADIIEDBERZD A ¥ F v 7 AWK Z10DI2) ROBEDPRIIEINZ Ik 5,
FRRIC, AL = bOHTY =7 Y ZAHOBEDERZDFNCERZZIHAT 2 &, BEOEREIINL—TDRDET
HERONDL IR DET, T LR JENRBANTWZORED ET, ZhUE, =7 Y AeRkDR 7
A RA%Mo TR a—%2E3 e Tl ONE T, FIZIERDOESICLET:

for x in al[:]:

if x < 0: a.remove(x)
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8.4 try X

try &, O FeDDOUIH LT, S B X/ 57232V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [ezpression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the try clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, that expression is evaluated, and the clause matches the exception if
the resulting object is "compatible” with the exception. An object is compatible with an exception if
the object is the class or a non-virtual base class of the exception object, or a tuple containing an item

that is the class or a non-virtual base class of the exception object.

BISDE D except HITHEBR LB o i, BUED 2 — P25 2 5I1MIlL ZLTHOEHLRZ v 7
LRI ET, !

except HiD~Ny ZIZH BN EHHIT 2 & 2PN FEET DL, TLADANY FIRREZF v LI,
Wiz iz BIanz it 3 25902 K 7 OMBEZIED except HiDAMAD 2 — FRFERH LR X v 7120 LTITWD
5 (try XEEBESVEFEIT L2005 1chbhxd),

MIGT % except iR OM B &, except HiD R A — P WEITEINE T, ZOME as F—TU— FPFEETH
3. ZORTHEESINTWVLE X =7y MHIADBPRAZINET, RTD except HIUIEITARER TR Y 7%
FoT0WRIFNWIRD FEA, 207 ay 7ORREIZFEETS 2 &, @#EIE try XERDERD 5 FET 2Rk L
F9, (ZDZrE AR RINZ0DFIHNY RIDEUHIIMIH L THEEL, AloANY RIHD try
HICHIANDRELHE, IMIDANY RIZEZOFIN BB L AN E2ERLET, )

BISEDS as target Bffio TRAZINZE T, ZHUX except HiOKbLDICHEINE T, ZhiEHE x5 ¥,
URoa—F:

except E as N:

foo

*Lgshg, MofstERET 2 & 5% finally BIBRWBEICOARPTHLRAZ v 75D Y £5, HLWLHSHI K- T, HWHA
Shdkbh g

132 % 8 Z 8 X (compound statement)
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M, LURoa— RIZBREN 02D X5 DTT:

except E as N:
try:
foo
finally:
del N

o T, Hil4%E except HILETSIRTE 2 X 512F27012F, FIOAFNHITRAZIARZRITNERD T8 A,
BINADHEREINZDIE. FL—ANy ZRFE5XNB L. ZORXy 7 7L — A LERBBEEIED. ROH
R—VINEFEFTED I L —LHAD TR TORFERZEFEZIETLES LH T,

ezcept HiD A A — P OYEITFTINZ AN, BIFNCEET 251D sys EY 2 —LIRIEE AL, sys.exc_info()
MOT 7 ATEET, sys.exc_info() &, fINZ 7 A, iS4 v 2E VR, 2 LTHIANDFEL TR
Z 5 EOMBEZBHITZE FL—ANy 7 AT 27 b (REEDMERE 22 L TEIV) O 3 EREIPLKS
R TNERLE T, sys.exc_info() DEIX. HIF R LI L 7-BE%» SR 2 & =ic, DA (BIEOFEOHY L Af)
DIEICRSNE T,

F T arod else fild, avbtu—nr7a— try 24— sEHRF., FADPEHINT, return X,
continue X, break XDOWITNDMNRITINL L oG EICFEITEINE T, else TR E-H5MI. Fai
2B % except HITIFNEINFEL A,

finally 8D 2GEE. " RIGK OMUEIBELE T, F3 except HiX else HixE®D. try HiHFEST
ENET, TN OHOHPTHADRE, ZOFNAPUHEI A TVRWEEICIE, AIANI—RICREE L
9, R finally HIBFEITINE T, RESNLONDGD - 7235E13. finally BIOREBTHENINE
3o finally BICHIOBIAIEH N 25EIE. RESOTOLFAINIFT LW O > 73R e LTERE
XENFET, finally BT return XH 3 W& break XEFITLIIGEIX, REINLBISMNIBEINE T

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42

finally BizETLTWAHIE. 707 J 2003 HIAMEREFHATE XA,

try...finally XD try AL — MHAT return | break . F£721& continue XHBFEITINEHE. finally
fis, ZoXE N RIFHL@EPID FITShET,

BIEL DR D EHIZRRICFEITEING return XIS X->THRED 5, finally BHIIIBLTEITEIND =D,
finally HiTHETE N return UIFICRERICETENZ ZLIZRD 5

>>> def foo():
try:
return 'try'

finally:

(RDR=I1Z%i<)
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(RIDR=I D5 DR E)

return 'finally'
>>> foo()

'finally'

BIAMCEE S 2 Z oo FHRiE Gl &#icd b £33, /. raise XOMFHIC X 2 HIHDERKICE S 2 1FHRIZ.
raise 3 HIZH D 3,

N— 3 v 3.8 TEHE: Python3.8 MURITTIE, EEFOMBEICKD finally BiTOD continue SUFFIET
L7z,

8.5 with X

with &, 7Ry Z7DFETE, AV TFAIIF—I Y XL o TERSNEAY v FTTv T T 5701
FoNET (with XEAVTHFARIZ =% 272 ayiRSRBLTLIEIN), Zhickh, X<{H3
try...ezcept...finally FIH X =2 % h T L L THERMICEAHST 2 Z e A TE T,

with_stmt = "with" with_item ("," with_item)* ":" suite

with_item := expression ["as" target]

—D00D " ER RO with XOFEITELLTDO LS ITHEITLET:

L ar7* 2R (with_item THEZONEN) ZFHliT 6 28T, aV7FA XA —Y v ZHIEL
£7,

2. AVFTFRAIIAR=I YD __enter _ () XY v FW, BTHIdica—RFEINFET,
3. AVTFARIL—I%D __exit__ () XY v RP, BRTHE>SdDicu—rFanEd,
4. AVFTFRAIMIA =T %D __enter_ _ () XYV v RBPEINF T,

5. with XIZZ—7 v bR EENTWE=SH, Z3UT __enter () OHDRERDEBRAZINE T,

FRR: with XE. __enter _ () XYV v RPZ TR T LGS __ezit__ () BTN
BIeEMBIALET, TTDT, bLEX—F v FYRMORAFIZZ S —PRELLELEIE. Z
NEZFDRAL — b OHFTHELEZZ I —LRILL LS TDNET, UTORTvy 7 6 2BRL TR
W,

6. A — FBFETEINET,

7.aAVFFRAMIR—=I%D __exit__ () XYV v FBMEENET, 24— FBFIMCE > TRT I
DS, ZORFISDOTE, fH, FL—ANw I ezit O B LTEXINET, £S5 TRIIN
X, 3 DD None 5| BBEZH6NF T,
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A4 = b E DI T N, __exit__ () XYV v FrHDRDELM (false) o013, FlISLH X
HEhxd, ZORVENE (true) 725 XHISNIFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHBINTHRNMIS OB TR T L7GE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE LT OREICD U 7zl O E D SRkt L 3,

YFoa—F:

with EXPRESSION as TARGET:
SUITE

ZAUIR k 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)

BHOBRERDHDLE, aAVTFAINTA=I Y IIEBD with XPFRX M EIN2D X S5IHETLET:

with A() as a, B() as b:
SUITE

ZAUIR k FEffT T

with A(Q) as a:
with B() as b:
SUITE

N—Tay 3.1 TLH: BHOa 73R MNP ER—-FLE L
BE:

PEP 343 - "with" XF7— ;X2 k Python @ with XDftHE, HR, BIEFIMELHSNATHET,
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8.6 BHER

BIBUERIT., 12—V ERBA 7 =7 P2 ERL FT (IRERDOMEE HiSHK):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators = decorator+
decorator n= "@" assignment_expression NEWLINE
parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_ list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| "*x" parameter [","]

parameter n= identifier [":" expression]
defparameter n= parameter ["=" exzpression]
funcname n= identifier

BIRCERIIFATAIREL LTS, BIREREZHETT 2 &, BIEO B — A A RARTZEB N TR 2Bt 7Y =
7t (BABOETAREa—- N2 287 vo8—) WHMLE T, ZOMBCE7Y =2 Micld, BIBAIFOH
NBSEDN S 7 m — OV RARTZER . LT, BED 7 v — L RARTZRANDO BB A > TV ET,

BIRUE R BB R AT L E 8 A BIBARREEB O S -RIcoAFEITINE T,

BRERE oMU LD 7OAL—%2 XTIy FTEFd, TaL—xA3BREzERT 2L &, BBERD
A2 TWVWBRa—FTiHliEn ks, ZOMRIZE, BEA 7> =27 b 2eE—058Ic e 20 LATGEL 7
Tz PTRINILD FEA B TP 27 PR DIC, BENMEPEEHCHEZN TS, EHD
FTaL—XiIF AP LTHEHERE S, FIZIEE UFoXS57%a—F:

ef1(arg)
ef2
def func(): pass

. P00k EMTY

def func(): pass
func = fi(arg) (£2(func))

72720, BIED I — FTIIIt 4 OBE%E func & WO HBHEIN—RINRET 2 Z 2 idRwv, 2 W0WH 2 2 A%k
XFET,

N— a ¥ 3.9 TEHE: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

2 MO AKRDRIIOT Y LTEHLINZXXFHN) 75 M3, ZOMED __doc__ BIICEREIN, ZOMMD REaxXyF—va
VYFR ek ET
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1 DL LD REIE 5 parameter = expression DEZE->TW5 & =, BEIE 7 77 0 M 5I8E” 2HoL
SWVWET, 7740 MEZRORGIETIE, FFOH LFRCZRICHIE T 2 518 3B TE, 2085813K
SIBDT 7 4V MEBMEDLDNE T, DE5IEBT 7 40 MEZFE - TWBEE, ZHLIE " BHTL 5%
TOFBEFETT 74V MEZF > TORITNUIRD A - ZHUITEERTIEIRIHA I TRV
RT3

T 74 FEIBEIFERERDRITEINDIESICEDSEATFHEINE T, 24k, 77 40 b5 IIRE
BEREIND L Z T —ERFFHiiE N, AL 7 HEERAD” BB LOLTEHENS e 2E
KU E T, ZOARREHEMRL TEL RIS, 7740 MIEMEDS Y 2 PRFHHED X572 2 — R Tk
TV P THZLEREETT: BEP IO TV 7 FEEE (FIZI1X) 2 MCEREBN) $52. Z
DF 7 4V MEWEEOHELZITLELET, —RICE. THEERILARVEETT, 20 k5 LEifEz
BT 2121E. 77 4L MEX LT None 2\, Z OfE%BEBAKOHTIRINICT A M LET, HIZIEULT
DEILET:

def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin.append("property of the zoo")

return penguin

RIS O U 0 BIRAF U ICRE S 2 5R0E. RPN L (call) BITHRRBSNTOVE T, BBFEFOCH L2175 &,
FRARY A MIELRENTETDRT AR, MEFIE. F—7—F518. 771V MEOWT I S ED
RAZNE T, "*identifier” IBADEETIUR. Ko TR TOMERIBEZITE - 722 7 HIA L X
NFEFT, ZOT 74V MAZED X TNVTT, "*+identifier” WAPFETIUL, Ro7TARTOF—7—
P20 WMo RIEFMEO~y B 7A 7Y = 7 byt an g3, 2O7 7 40 MEARZRI CROZED
XYY I TY 27 b T, "*7 R "kidentifier” DBDNRT X RXFF—TU— REFARTA—-XT, F—
T—F5BUICL > TOAEINE T, 7/ DRIDNNT X XIIMBEHH T X=X T, MEFIEICE>TOAME
INET,

N—Y a v 3.8 TEHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

SIEGIE. FIEAIHT T 7 expression” BRD 7/ 7—23 > 2o ET, xidentifier %
*xidentifier DB TH, TRTOFEICET / T —v avEDOIoNET, BT, 515 R Mok
7-> expression” JERD "return” 77— arvEOohET, INH6DT T a vk, EEOER
7% Python OB E T, 7/ 7—>arhPhHoTh, BROEKRIIAZDD VA, 7/ 7—>avDfE
i, A7 =227 D __annotations__ BME®D, 51K -T2 LTEONE T, _
@ annotations 4 ¥ R— M2 EX. 7/ 7 -2 a VIFFETRRQEICFS e LTRFFEN. 2tk
D FHM DIBIEDSFIREIC IR o TV E T, £ TRWHERIE, 7/ 77— a VIFBEERNFEITI NIz & 2 I2FH
INFET, ZOFr—RTE, 7/ 7= a3y —Ra—FiIEh DO IGES R CiMiichz Z b b
£,

_future__

KEHRHCH T 272012, MEARBIE (BANCHIE SN TOWRVEIE) 2R T2 dTEET, Ut 5
LA (lambda) DEITRHENTVD 7 XA EE T, 7 2 XA IMIRL S h 7 BEGER O Ml RBICE
ERVIERERLTESI W, Vdef” XTERSNLERD 7 2 XN THER S NLBED X512, 518E L
THEEZD, MOHANCEHDHTH B TERT, BRORET /) 7 -2 a VHEITTE L DT, "def” ¥
KoL DENTT,
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TOTIIADXRE: BBUIE WA 7Y =27 b TF, BIBERNTETS N "def” UL, B D HERTH
ELTHEEZ0—ANVEBEZERLET, * R LEBEBATHEDN 2 BHZRIZ. def ZEA TV 2 HHD
O—ANVEBIIT 7R ATEE T, FElE BEIDITERE (naming and binding) Bz B LTI W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DILOHAEE,
PEP 484 - B>+ 7/ 7—3 a v OEENLZERMITH 28 L >~ FDER,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH & 4 Y AR YV AERZ EUEBIH e Vv P HEFT
ERY - 114

PEP 563 - 7/ 57— 3 VOBHESHME FEITRICY 77— a YR EMRHET 2 D Tld 7 < SLFHIR TS
Biazricksd, 75— aviZBI3RFBROYE—T

8.7 VS AER

05 REHE. FIRFT O 2y L RERLET (BEROKRE HIBR):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERIZETAIRER L TY . MRV X M3dEE, BEZ JAVZA 252573 (XD@EREWHIE X
BUSA 2BRLTIEIWV), TI»H, VA MDOENZRDOEZDFHIIIY 727 7 Z{LLTHRWT T X
THBHERETT, MERYR DRV FRIE, T 74N T, BJKS 7R object KT 5D T:

class Foo:

pass

. UM ERIFTT

class Foo(object):

pass

RIZT T ADAA — MBI, Bl RFEIT7 L — 4 (BEIDTERE (naming and binding) Z B LTI W)
WT, FilziclEphlzn — AL ARI%ER e T4 D7 a— IV GRIERZ# - TEITINET (BF,. 202
A= PR ECHEBERDITENET ), VI7RADRA = IPFETLKEZD ., FT7 L -2 EINET
D B —FVRAETERERESNE T, T, KD X P RRES 7 R0, RIEFS N — VAT
ZEMEEEFC. ThZIUE-sTI IRAA TV 27 MHAVERINE T, REIC. oo —ILERiTZERICE
WC, VIREHRIDI FAF TV =7 MCHEEINE T,

*3. 25 2OARROERYION E LTHbN S XFHI) 75 ME, TOARIZEMD __doc__ BRLARD, ZOZFAD RFaXrF—
2 aVVFH RN ET

138 % 8 Z 8 X (compound statement)



https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
https://www.python.org/dev/peps/pep-0563

The Python Language Reference, 'J1)—2X 3.9.23

7 AREKTEENEREINLIEFIIHF LV FRD __dict__ WREFENET, ZOWEIHFTE2D
& 77 ABMESNIERP OEBRE 2o TERSINL I FRATHDLLEDATT,

77 2B, AR TSR ZHMALTKRIBICARZ< A X TEXT,

BEETaL— b T2DLRLEIIC. 792 TaL— 332 dHkES,

@f1(arg)
@f2

class Foo: pass

1. P00k Eiicd

class Foo: pass
Foo = f1(arg) (£2(Foo))

7 aL — ZXROFHERANIEE T 2L — & AU T, fiRIE7 72AHBICH BN E T,

N—=Y a ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

TOVIIDEHDER: 7 7 RAEBNTERINLERI Y FABETHD, 2TOAL Y A&V RAMTHA
ENET, A VREXREMEZ. XYY FOHT self.name = value T3 L THETEET, 77
B A 2R REMND "self.name” Kl T7 7L ATE, ZORFLTTZ7LALILE, A VARV R
BHEER%LO 7 7 AEEZREMLES, 77 RABHE. A VARV ARBEDT 7 40 Mar LTHEZ £ 35
ZIWRI2—RINKRMEEMES &t PHIRRRERICORDSD £3, 58T 25 &, FFMAEEIELZ 4 ¥
AR AER R TEET,

BE:

PEP 3115 - Metaclasses in Python 3000 X X275 ZDEZSEZHEDLEL, AR IZFAMNED T FAHRY
DEIWHREI NI D OEKRRELE LR

PEP 3129 - /35 XFAL—42 75R7alL—XREBIMUEERESR, BFalL -2 XYy FFalr—&ik
PEP 318 TEAXNFE L,
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8.8 JIL—F>

N—a v 3.5 Tl

8.8.1 J/IL—FUEHEE

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" exzpression] ":" suite

Python TETL TV a2l —F Y 3ZL DRET—IREILE BAXTEZET (JL—F2 2ZHLTLE
éh\)o

Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
aN—F VEBOAREDHT yield from Rz AT % & SyntaxError 124D %73,

a)—F VDK

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable V&, £® __anext__ XV v N TIEREIR 2 — FZFEITATRELR, asynchronous iterator

PEHRT _ aiter X Vv FEREMHLTVWET,

async for XUIT X o CTIFEIARA 77 7N EZHHBICA T1L —2a vy T 5B TEET,

DI a—Fk:

async for TARGET in ITER:
SUITE

else:
SUITE2

KGRI UT & E T3

iter (ITER)

type(iter).__aiter__(iter)

iter

(RDOR=I12%i )
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(FiDR— 25 D %)

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

AN adter ()R __anext_ () ZSBIRLTLIEE W,

aAN—F VEBORERDIT async for XxEHT % & SyntaxError 12720 ¥73,

8.8.3 async with X

async_with_stmt = "async" with_stmt

asynchronous contert manager 1%, enter XY v K& exit XY v RNETHEITEZ —I{EILTZ 3 context

manager T3,

PFoa—F:

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEfT T

manager = (EXPRESSION)

aenter = type(manager).__aenter__
aexit = type(manager).__aexit__
value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:

if not hit_except:

await aexit(manager, None, None, None)
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AN aenter ()R __aezit_ () BESHBLTLIEI W,
aN—F VEBOREDHT async with XEMHHT % & SyntaxError 124D 3,
2E:

PEP 492 - async X E LV await BXFLAZFTOI—F> a1 —F 2% Python DF L dMbirs L7
BIC L, P R— T AECEBML RS,

1D

142 % 8 Z 8 X (compound statement)
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NINE

ky FLARIVEHR

Python £ ¥ X 7V X, AT, 07 I 0058 LTHEX6NRT7 Y T b, WEMIcx 4 AN
NG, BV 2DV —RAT 7 ANRE, BABRANENOANZEZ N TEET, TOETII,
FNENDEEICHOWONAEGEICOWTHAL TVWE TS,

9.1 2% Python 7O 5 L

SO TIX, ZOBFELZUHE T4V TVZRED XS ITEBXNE D ETHET 2HEIIRVDT
TH, FEEK Python 7077 2 DR EH > TEL e RIEBE T, 582K Python 7027 4%, &R
WAL I N85 2 TOMBIAAER L IEEET Y 2 — A DFIHARET, 2D sys (A BRI AT L9 -1
A). builtins (fHAAABIE, HISb. B XU None). __main__ @ 3 DR EBTDEY 2 —LHBHIHHLE
NTORWIRETEHIELE T, __main__ &, BERIR T I L2FTT 2. e— LB 7a—iL
mAEIZEE RS S DIV e R E T,

5272 Python 7127 A D#E. FTOHITERSE 77 A VAHDDDHDTT,

4 2 TY ZF MEERE— F (interactive mode) TEEZNZZLdHDET; ZOHE. A1 Y& TV X
BB TAT 7 LG ATEITTEDOTRERL, ~HIIH-DETY (BEXDLETHHDXT) &2iihs
AATFEITLE S, PIHIREBOREE, 2RI a2RTT2 L EORBELEFEUTY,; FRTUL
__main__ DHHTZEMANTIITEINE T,

BRI T I LE3ODERTA V2= XICPERET: —c string AV K IA AT a > T, aw
VRIAVOE 1 5IBTHEEINEZ T 740, HEIVIIEEAT L LTELES, 7 7 A VREHEATD tty 7
NARE S TGE AV E=TV REHFFHFE—FITAD £F, ZHLVLOBER. 77 A V2B Tnrs s
LELTHEITLET,
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9.2 771ILAAN

IR 7 7 A Vip bR A S AiE,. £ TR UE

file_input = (NEWLINE | statement)*

ZrhET, ZoMGEE. UTFTORKETHWoNET:
o (77 ANRXFEHIND) 58427 Python 07T LERUENT 2 & %
o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA

WEEE— FTOANE, UROSGED FITHXX T S L 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

HEEE— FTIE, (Fy 7L D) BEXDRBRICEAT2 AL TIRRLRNWI LITHER LTI W,
UL, BEEXDORIGZ =PRI T 27D DFH0D & LTRHETT,

9.4 AN

HKAINTIE eval O MMEDNFE T, ZAUILHBHDOZEHZMA L $5, eval O 1T T 2 XFH5 18X, UTD
Bz L 53 Ude D 8 A

eval_input = expression_list NEWLINEx*

144 FIE FyTLRNILER



TEN

FERBIGELR

NIRRT DX Python OELEBXIETT, CPython D 8—H 2T 2 720 DXIEEFRD O ELE I NI
H DTF (Grammar/python.gram 2ZRDOZ &), ZZIRTOK, 2 — FERB LT 7 NIRRT
LR ER L I2N—=2 2 VT,

The notation is a mixture of EBNF and PEG. In particular, & followed by a symbol, token or parenthe-
sized group indicates a positive lookahead (i.e., is required to match but not consumed), while ! indicates
a negative lookahead (i.e., is required _not__to match). We use the | separator to mean PEG’s ”ordered

choice” (written as / in traditional PEG grammars).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */** but ignore them

type_expressions:

','.expression+ ',' 'x' expression ',' 'xx' expression
','.expression+ ',' '*' expression
','.expression+ ',' '**' expression

[
[
|
| '%' expression ',' '**' expression
| 'x' expression

| '#x' expression

|

','.expression+

statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:
| compound_stmt NEWLINE
| simple_stmt
| NEWLINE
| ENDMARKER
simple_stmt:
| small_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.small_stmt+ [';'] NEWLINE

(RDR=I12%i <)
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(RIDR=I D5 DR E)

# NOTE: assignment MUST precede expression,

# will throw a SyntazError.

else parsing a simple assignment

small_stmt:

| assignment

| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'

| del_stmt

| yield_stmt
| assert_stmt
| 'break'

| 'continue'

| global_stmt
|

nonlocal_stmt

compound_stmt:

| function_def
| if_stmt

| class_def
| with_stmt
| for_stmt
| try_stmt
|

while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield_expr must start with 'yield'’

assignment:

| NAME ':
| (*(' single_target ')'

' expression ['=' annotated_rhs ]

| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
)+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)

| (star_targets '='

augassign:

global_stmt:

nonlocal_stmt:

| e
V=1
1@="
/=
1=
rg=1
=t

[
[
[
[
[
[
[
I
[ <<=

[ '>>=

[ Vkk=!

| =

' NAME+

', ' NAME+

'global' ',
'nonlocal'

RDOR=I ki)
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(RIDR=I D5 DR E)

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

| 'from' ('.' | '...')* dotted_name 'import' import_from_targets

| 'from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:

[ '('" import_from_as_names [','] ')'

| import_from_as_names !','

|
import_from_as_names:

[ ','.import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ','.dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]

dotted_name:

| dotted_name '.' NAME

| NAME
if_stmt:

| 'if' named_expression ':' block elif_stmt

| 'if' named_expression ':' block [else_block]
elif_stmt:

| 'elif' named_expression ':' block elif_stmt

| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:

| 'while' named_expression ':' block [else_block]
for_stmt:

| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]

| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
with_stmt:

| 'with' '(' ','.with_item+ ','? ')' ':' block

| 'with' ','.with_item+ ':' [TYPE_COMMENT] block

| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block

| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &(',' | ')' | ':')

RDOR=I ki)
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| expression
try_stmt:

| 'try' ':' block finally_block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block: 'finally' ':' block

return_stmt:

| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'

function_def:
| decorators function_def_raw

| function_def_raw

function_def_raw:

| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block

| ASYNC 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
func_type_comment:

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

params:
| parameters

parameters:
slash_no_default param_no_default* param_with_default* [star_etc]
slash_with_default param_with_default* [star_etc]

|
|
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]

|

star_etc

# Some duplication here because we can't write (',' [ &')'),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:

| param_no_default+ '/' ','

| param_no_default+ '/' &')'
slash_with_default:

| param_no_default* param_with_default+ '/' ','

| param_no_default* param_with_default+ '/' &')'

star_etc:
| '+' param_no_default param_maybe_default* [kwds]

[ 's' ',' param_maybe_default+ [kwds]
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| kwds

kwds: 'x*x' param_no_default

There are three styles:
- No default

- With default

- Maybe with default

HOW oW OB OB OB R OB R R R R

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'

param: NAME annotation?

annotation: ':' expression

default: '=' expression
decorators: ('@' named_expression NEWLINE )+

class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'class' NAME ['(' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT

| simple_stmt

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| '"x' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']

One parameter. This *includes* a following comma and type comment.

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment
- No comma, optional type comment, must be followed by close paren

The latter form is for a final parameter without trailing comma.

(RDR=I12%2 <)
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star_named_expression:

| '"%' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression

| expression !':='
annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression

expression:

| disjunction 'if' disjunction 'else' expression

| disjunction
| lambdef
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's mo comma after a parameter, we ezxpect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_
—etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
|

lambda_star_etc

lambda_slash_no_default:

| lambda_param_no_default+ '/' ',

| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+ '/' ','

| lambda_param_no_default* lambda_param_with_default+ '/' &':'
lambda_star_etc:

| '+' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]

| '%' ',' lambda_param_maybe_default+ [lambda_kwds]

| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:
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| lambda_param ',

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ',

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:

| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion
inversion:

| 'not' inversion

| comparison
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteq_bitwise_or
| 1te_bitwise_or
| 1t_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

[ (*'=') bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:

| bitwise_xor bitwise_and

| bitwise_and
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bitwise_and:

| bitwise_and '&' shift_expr

| shift_expr
shift_expr:

| shift_expr '<<' sum

| shift_expr '>>' sum

| sum

sum:
| sum '+' term
| sum '-' term

| term

term 'x' factor
term '/' factor
term '//' factor
term 'Y%' factor

term 'Q@' factor

factor:
[ '+' factor
[ *-' factor
| '~' factor
| power

power:

| await_primary 's*x' factor

| await_primary
awvait_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')’

atom

slices:
| slice !'',"

| ', .slice+ [',']

| [expression] ':'

| expression

| NAME

| 'True'’

| 'False'

| 'None'

| '__peg_parser__'
| strings

| NUMBER

|
|
| primary '[' slices ']'
[

[expression] [':'

[expression] ]
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(tuple | group | genexp)
(list | listcomp)
(dict | set | dictcomp | setcomp)

strings: STRING+

list:
| '[' [star_named_expressions] ']’
listcomp:
| '[' named_expression ~ for_if_clauses ']'
tuple:
| '(' [star_named_expression ',' [star_named_expressions] ] ')'
group:
[ '('" (yield_expr | named_expression) ')'
genexp:

| '(' named_expression ~ for_if_clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '{' named_expression ~ for_if_clauses '}'

dict:

| '{' [double_starred_kvpairs] '}'
dictcomp:

| '{'" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:

| '**' bitwise_or

| kvpair
kvpair: expression ':' expression
for_if_clauses:

| for_if_clause+

for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )=*
yield_expr:

| 'yield' 'from' expression

| 'yield' [star_expressions]

arguments:
| args [','] &")'

args:
| ','.(starred_expression | named_expression !'=')+ [',' kwargs ]
| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

| ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| 'x' expression
kwarg_or_starred:

| NAME '=' expression
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| starred_expression
kwarg_or_double_starred:
| NAME '=' expression

| '#x' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ',
star_target:

| 'sx' (1'x' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME
| '(' target_with_star_atom ')'
| '(' [star_targets_tuple_seq] ')'
| '[' [star_targets_list_seq] ']’

single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']
del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom
del_t_atom:
| NAME
| '(" del_target ')'
| *(' [del_targets] ')'
| '[' [del_targets] ']’

t_primary:
| t_primary '.' NAME &t_lookahead
t_primary '[' slices ']' &t_lookahead
t_primary genexp &t_lookahead
t_primary '(' [arguments] ')' &t_lookahead

|
|
|
| atom &t_lookahead
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t_lookahead:

¢

|[|

155







8%

>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 27 =y 7 TEMMEIFTD o 7= D WINITER S (BI 21X magic methods DFE) JAITA ¥ KX —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

complex(3, 5)
complex(*(3, 5))

3 IR OFRC BN THRTN E 00— 2 VEHICEI D ST o E T, B HTETI BN
T UL (call) BRLTLES V. ¥Ry 2 RZBOTEIMERTHDICH 50 5% fE
52 e AR E T, A N EE e — A A EHICE D ST oh T T,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (FERIZ > 7F X b~ —I %) __aenter _ () & __aexit__() XV v
FZEFRET S LT async with XNDEREZEH T 247027 b T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEFEIHHY = L — &) asynchronous generator iterator %R 3BT T, async
def TERSI Nz —F VEABITHUTOE T, yield RERORTRERD £, yield Rid async
for —FTHATE2EOWM UV EAEKT 2DIHFHINET,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

FEFRAY = 2L — X BRNTIE. async for XX async with X2 TR await R&DH2Z b
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
53727 T,

I, __anext__ () XY v FEM o THUYEH XNz ZIZ awaitable 72 =7 F ZiIBT asyn-
chronous iterator T3, D awaitable A 7Y =27 M, RD yield NETOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield IZ 272 NS. ZODNMETOFEITIRE (v — 2V EK REIRED try ) QW —REIE X h
F93, __anext () TRENMHD awaitable 12Xk > T EREAS TR L —2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFIMIA 7 5 7L) async for XOHFTHMATEZ A7V 227 T3, HHOD
__aiter__ () XY v Kd» S asynchronous iterator R I IFUER D FH A, PEP 492 TEA X
NFE L7,
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asynchronous iterator (JEFAA 7L — &) __aiter _() & __anezt__ () XY v REEREL A TP
=27 P T, __anext__ & awaitable & 7Y =27 b EBIRINIEXRD R A, async for &
StopAsyncIteration It 2 EH T2 £ T, JHFEMPA 7L =KD __anezt__ () XV v FHIRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N TEHEHT 2 PR D AT 27 FTF o coroutine 2>, __await__ () X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object bufferobjects %R — h LTV T, C SiEDOEKT HHi L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array . % { O—fKN7 memoryview + 7Y =
7 bBZTHTZD FF, bytes-like 7T =7 MiE, T—XREHE. NAFV T 7 A NANDRE, VY
Ty PERHLEERERE. XM FVTF—Z2ERKT LIV WALRBIEICHHT2 e N TEXT,

BODPDRETREINAF VT —R2ZEETIHBEN DD ET, ZOREOFFa X FTIEXL 7 H
HEZWRER bytes-like £ 7Y =227 b WEKRLTWES, LHEAGEERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDEENF T, F/z. MDD OBRIETIIANELA
TV VDAL FYF—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 OB ENE T,

bytecode (/X4 + 22— F) Python ®Y —2Za— Kid, Python v 25 4® CPython 4 > & 7V X DNHER
HHTHHEZNA FPa—FAary fLENET, N FPI—=FiE .pyc 774 F ¥ v aEh,
HL7 7 ANPERICETEINS EZE LD EHECRDET (Y—RA— 25N L ba— FADH
Eoary 4 ek ET), 20 7 PREEE (intermediate language)” 1&, &4 DN pa—F
WHGT 2HMEE 2 EITS 2 (REYD Y TEFT 2 VWA E S, HERTEEL LT, N Fa—Fi&
H72% Python (R~ VEITHIEST 2 Z 2=, Python V) —ZAMTLEETH S Z L3 hTn
EH A

N4 ra—-Foma—HEiE dis EY 20 ZHH FT,
callback (=N 7)) FEROD ZRERTEITINS D5 B LTHESh 5B

class (7 7R) 2—HF—ERA TV =7 M elflT27DDT7 Y T —FTT, 77 AERIEE, ZD2
FADA VARV A LDOBERTHRY v FOEHREZZAE T,

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,
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coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BUMERI D (—OFEE — D3 FE/ N INE % 3 2 AN A UAUC AT 27217 4UE TypeError
Bis BT S E T, BEGID R 5720, TRNTOFIEIE, 72 AEMARETHH->TH, HIT 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

complex number (HFEE) L<HMOENTVWLEBERZILRL 72D DT, IRTOBIEL L EHoFE LT
REINF T, BEUIEEENL (-1 OFHR) KEBZHITI LD OT, —fRICEETIZ 1 eFErN. T
T j e FE,NE T, Python FEFBITHAAATHIE L, BEOKIL LM > TWET, BEIIKRE
2§ BOFTEELT, HlZIE 3+1) TY, math Y 2 — LOERBIREFIH T 5121, cmath Zff
WET, ERMOMEHIE LD SERBYOBET T, SEMZEURITIUR, I XIEHEVR EHL
TLE>TLWTL xS,

context manager (I 7 FAbMYAr—T %) __enter _ () & __ezxit__ () XAV v RZERT DI LT with
XHNOREZEET 247927 b TF, PEP 343 28 L TLE&E W,

context variable (Y7 F A MER) a7 F X MIKFEL TRZRZEEZFOZR. ZhE. H2ERDED
BARADETAL Yy RTEEDEZAL Yy FE—HLZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEHDE, a v 7 F R EHOERHRIIMFNZ
JEFIAZ R 7 DR DBITT, contextvars ML TL X W,

contiguous (B, i) Nv 7 7 DHEIC C-&8#t L7213 Fortran &t TH 25812, 2Dy 7 7 135#
L TWREAREET, LRty 7 7id C @i TH D Fortran HEiiTF, —RILOHBHITIE,
ZOHERIVLFTAEY LTEHET 2 X5 KRB N, RFEXPLaLHIBE DR TWLEF T F
T ZHOLD C-HEEERESITIE, 2TV 7 FLRIEICEZEZK S BICIEREDRI FHERIICED S
DITH L. Fortran #ie72BAClERN O FORINCE £ 5,

coroutine (AN—F V) AN—=F Y E VI TNL—F DI —KNLEATT, ¥ 7L —F i3k ohi
S SAD, BlOmDSshHE»SHET, aL—FUICIEZL DL MEr A S, HE, H
328D TEET, a—F Uik async def XTEETEET, PEP 492 2SR L TLZE W,

coroutine function (2L —F Y BEEX) coroutine A 7Y = 7 IR TETT, ar—F VBT async
def XTHEIN, await, async for, BLU async with F—V—FEFOZLPHEKRET, Z
51X PEP 492 TEAINE Lz,

CPython python.org TEAF XN TW3, Python 025 3 v 7V SiEDIEHERN 2 FEE TS, "CPython” ¥
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
NnEI,

decorator (7L —%) BIOREEEIRTREET, K. ewrapper X TREZEH Yy L THAIhE T, 72
L — X DO— &2 FIFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDIREFI VR Y VAT aH—TF, XD 2 OOBEBERIIERICHEL DT

def f(arg):

f = staticmethod(f)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHERD 2 ZRACBFELETH, HDEDEDLNELA, 7AL—RIZOWTH LR, BHEESR B
FUIFAFERE DFFa XY PEBRLTITEE W,

descriptor (FRZVTX) XAV v R __get__ (), _set__(), HBVE __delete () #ERLTVEAT
PP MTT, BBV IRBEUNTRIV TR THS 2, BHERRICL > T, HEIh TV BRI
EENPEC XN E T, EBH. get,set,delete D/zdDIT a.b L EL L, a DI ITRAFHENTAH IV =S
b EMBLETH, 0 BT RIZYTFRTHNEZNEZND TR YRRy RBREFHEINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
B XYy B, Taxs a4, Z77AXYy B, BlIXY v P, ZLTRA=RZ 7 20ZR Vo %
 DIEBED BB /2 H 5 TF,

TARAZUTEZDRAY v RIZBELTOFMIE. 7RAIUTE (descriptor) DREE R Descriptor How To
Guide ZZHL T2 &0,

dictionary (#f&) EE D ¥ — ZEIWSTT 2 #EEEYI T, __hash_ _ () XY v F& __eq () XYY F
ZRELLEBEOF 7Y 27 M eF—ITTEE Y, Perl T3y > a (hash) eI TVWET,

dictionary comprehension (FF&NEKGL) iterable NORTH 2 WE—HOBERZUH L T, ZORED» S
RBHHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
Y. F—n BfHn s 2 TSN EEEEERLET, VAR £5. BEORT 2SRLTLE
X\,

dictionary view (§###F Y 2 —) dict.keys(). dict.values(), dict.items() 2HRFTA 7P =7 b TT,
HEOHHOBN Y 2 — 2R L5, bbb, HEILHEINZ v a— & Zhz ML $7,
FFEL 2 —2REIINCES2R ) 2 MZT 31 list(dictview) ZHEHA L TL 72X W, dict-views %
ZILTLZEW,

docstring 77 R, BIfl, EP 2 —NVOBRIIDOATHZ2XFH T I3V TT, ZDAA — b DETRITITIE
HEINFTH, a4 FR Lo TRBIIN, 207 7R, B, Y 2—1D __doc__ JEMHEE LT
RESNET, AV brARI a2y TES GRIE: B LTSBTE%) OT, 7Yz DR
Fa Xy b aE ARENRIGITY,

duck-typing H2F 7V 27 bHELWVA VR =T 2 =25 > TVEPERETE2DICA TV =7 + DAl
ZRENWTIR TSIV TRARZANTT, KbDIiC, BiicA 7Y =27 boXY v FREESIFIEN 7
Dbz LEd, (TEADIICRAT, 7eLDLSREBIFIE, ZRUIT L TH D)) 4
=7z —REBIWEHTZ T, LFEL TS vEanza—FiEk. RUVE—T7 4 v 7 BREEF
LTEBMEErA LEIEET, Xv 7 XL Y73 type() X isinstance() WX X 2 H|EZ#IT E T,
(7272, B2 R4y 7% MREREI TR THTXTI2IdTEET, ) 2ofRbb., AR
hasattr() H|ES® FAFP 7a7 oI 7%FHALE T,

EAFP T[G8R]%Z X 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ¥—7 4 —®
FEHD ) OBETT, 2D Python T b Twda—7 4 YR XA LT, BEIENRX—%
BUDPTFET 2D LMREL. ZDRED B> TORGEFINERIEL £ T, ZOMBRTFERLFY
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53—=T 4 VT RARANMIE, try XBIY except XD/ SADLDPREE TS, ZDT77=v7
3. C OIS REETILLMFbATWS LBYL AR AL EHBRZSDTY,

expression (R) AILDELFHEXN 2., —F L FHDHEX (a piece of syntax) TF, WX 3, ik
VT I, Al BEY 2R HEFPEBIFOH LR Y, EHR2RTRKOEROBAELRTY, o
Z <L DEFELEWV, Python TEEEBOLETOMRERIN L VI DI TEDHD £¥ A, while DX
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—1) C % C++ THILNZEY 2 —L T, Python ® C API ZFH LT
Python a7%a1—#—a—FeRehehLET,

fstring "' % 'F' DRI W SCFESY T Z R festring” 2 FRHER, ZAUE T A —T v FEAHXFT
73 OFEMEOAFTT, PEP 498 3B L TL X0,

file object (77 ANF T2 ) MidD VY —AAND 7 7 £ VEE[F API (read() % write() XYV v K
PROLD) ZRHALTWE AT 27 T, 7740 F 7Y 27 ME, fEEINLFRICK - T,
FEDT 4 R LD T 740, ZOMDEXA TDOR ML —IRWET AL R (FIZIX, EEAHT,
AVREYRNY T 7, VT b, NAT, F)ANDT I LREHNTEET, 774047027 M
file-like objects R streams & SN F T,

T7ANT T 27 MCBEBRICE 3EELDEST: O NAFUV—=T71)L, Ny 7 7ENi= NA
FU=T7A, ZLTTHFALT7A4I T, A VX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bERAEBIERERN L TTIEX open () BIEEES Z 2T,

file-like object file object ¥ [AFE T,
finder (774 Y%) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 27922 b T,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 2 path entry finder TH,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division (V1D & THRE) —FLWEREBUCYI D T2 HAMRE, U THREEE I // T, filx
11 // 413220, ZREIEHMSEFEE NG BOEDRRETIZ 2.75 23 B TE %3, (-11)
// 413 -2.75 Z INEWAIC I 2 (R ADERRANDIDZITS) DT -3 1274225 ZLIKFEEL
TL XV, PEP 238 2L TLF&X W,

function (BI%) FFOCHE LANCIEZIR S —H O D Z & TF, BB 0 L LD E5|18 2E 3 2 3 HIKE
T FEDORITRHTS B2 HH T2 Z R E T, REIE. XV v B, BEES 23R TSI,

function annotation (B#(7 /77— a¥) BIED T X=X RRDED annotation TF,

B/ 7—>aid, @EEEEYE o-dfibhEd: FlE ZoEEE 2 20 int o3|
e e HFah, £7- int BORDEEZFO LIS TVE TS,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT 77— a Y oxEE BHESR OFi TSN TVWET,
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HERED AN B 2 variable annotation ¥ PEP 484 ZZHR L TL 72 & W,

_ future___ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yaL 7y ay) ZhAlBEELNS Z 2 DRWVAEY 2T %I T S, Python
AT Y e ERZREZEE LIRS 2ERIR—YaL 7 & effioThAR—YalLrsay
EIIWE T, IR—YaL 7R ge TV a— L i2lo TRIETE X T,

generator (¥ =% L —2X) generator iterator 23X 3BT, WEOBBITEITHE A, yield NEHO
MTERDET, yield L. for L—FTHHATERD, next() FAKTIEER 1 o3 OWMbDH LD
TE5, HOMPZERT 2DICHEHAENET,

WAEEY 2 AL —ZBEBERLETH, RICE>TR PxRL—F1TL—2 2653580HD %
T BMSNEERDBHS N TRWEE, LD D12 B2 AL £,

generator iterator (¥ =z AL —&X A T L —X&) generator BTHERINZ A TP =7 VT,

yield OF CICREITRE (RITERSRIIED try 72 Y% 1) 2348 L T, IMEE—R5H
WixNET, STRL—ZATL—& SEESAZ L, Tl LR 2RE L ET (BN MK
D 7= ITH LEEES 5 BT 5 0 £ MBI ),

generator expression (¥ = #L—&ZK) A 7L —XZ2RITATT, HBEORIZ, V—TEHEERT S for
fii, #iPA, Z L CHBEAIRER if iAo O0VnTWw2 k5IHA%d, 25 LTIzt 4Mllo
B TEZAMR L £ 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =V v Z7BE) B2 28N0 LRI CRELZ T 2 BB S h 2B TS, U
HURICE DEEEZHV L0237 4 ANy F7LTY RLCEDRESHET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A type that can be parameterized; typically a container class such as 1list or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL  global interpreter lock ZZBHRLTLEE W,

global interpreter lock (7B — N Y X 7Y &y ) CPython £ ¥ &X 7V ZBPAHLTWS, —FIZ
lwmmuDAfh: h%%ﬁ?%xv/hm ORI THBZ z%%ﬁiéﬁﬁ&fio:hm;
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12725 DT, CPython DERENS VNV FT, A VR TV E2MEE0 Yy T35 8T, ILF
Taty oo RUFbOoa R b E#ZIZ, £ VR T) ZEFHRIITLF ALY METE
5591 ET,

7272 L. BEED 2 W0IEANED WL D DIIEE Y 2 —iE, EfiRe Ny ¥ 2 38R C O E O E WL
552 EICGIL 2T 2 X0 EhTuE s, £, [/O UE%E T 28548 GIL IEH ISR
INET,

BEIW? HHARRALF ALy MU LA v 27V 2 (HESh S 7 —22flirvhETr Y 75 %)
DRI NE L, RS I Taty FDBED T =<V APEP 572D THRI L £
ATLVe ZORT7 4 —< Y AOMEERRRL X532, FEN X DEMICHR DRI R - 3N
THELEZOLNTVET,

hash-based pyc (Y > 2X—X pyc 7 7 A V) IE4EZHRT 27201, WIET2Y =X 7 7 A LORHE
BEHIFZICIE RNy Y 2l EHT 24 Pa—FDFxF v v 2277 4LTT,

hashable (v > 2FJRE) Ny a®gE A7V =2 b eid, EEABPEDS Ry > 2 ik b
(__hash__ () AV v RHBE), MO+ TV x2 b L HEDSTES (_eq (O AV v FARE) +7
V7 bTT, ARy P abREA T Y 2 7 FERBTE Uy & 2 HEFRORENDH D 3,

Ny Y ARBERA TV 2 7 PEAHEDF —REEDRA AN L TR ET, HEBPERSD T — 2 MiE
BEHNETA Y 2 ffZzflio Tn 2256 TY,

Python O A I 2 =X T NVRHAAALA TS 27 NI IZLAERANY Y 2aR[RETT, (VR MEHEFED
£97) I2a—FTNBAYTFIENY T aPARET T, (XTI NR frozenset DEIKR) £ I2a—XT
NZAYTHEF BEPINY T2V THLEZDANY Y 2ARETT, T—F—EERDI 7RADA »
ARVATHDZEIBFTI 27 MET 74NV P TAY T adfETY, ZhoideT (HHZRWT)
B RIZIEFMTH D Ny ¥ afllid 1id0) KDELENET,

IDLE Python O#EBHHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHERN)
RELARICFE STV B EARNLHEREO T 4 R 4 VX T ) RIZEETT,

immutable (£ I 2—=&7V) BEEDHEEFio7A T2V b TT, A I2a—XTNREFTI =7 MTiF,
i, XFH BRURTIAVRERDHDET, ThH6DA TV =7 MMEZZZ OGN T A, HOMEZE
BEIEIBTE. A7 27 P2ER LRI D F8 A A I2—KTNRBRA TV =2 b
. EEDANY ¥ 2 @R 72 I CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 7% import § % €Y 2 —VEMERT 250 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIBH Y Fr—2D
__path__ MR HHHKE T,

importing »2%EY 2—/)L® Python 2— FABFIDEY 2 —)LD Python a— FTEX 2% & 5125 2 0H
T,

importer BV a2 —AZELTE—FT2XTT 27 b, finder & loader DEHLSTHEHEFTI 27 by,

interactive  (XfEE[Y) Python ICENFEA & TV ZH3H D, XRREA 2TV EDTa T MIANT
5 EHIFEICFITEINTHIRZ R 2 Z e TE X9, python DG ELGZFTITHITLTILEI W,
(AYE2— KDALY A= 2—hb Python DML VX7 ) XEEBTE 256 LLEEA, )
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MEEA > 2TV 2E LW T AT 72 L ThAED, EV 2 -1y r—=YOHEHWTAS
(help(x) ZHZTBWTLZXWV) OIZIEFICER R Y — LT,

interpreted Python 134 ¥ 2 7V XEXDFFETH D, 2284 FFFHEOMBMMEL 5, (Nf Fa—F
AR TRHBTDIT. TOXFIFERTTD, ) TITTOA Y& FYXFiELIE, Y—RA2—FD
T 7 ANE, FTFEITAEEHERC L ThrLFETIE D e o R LIc, BEEFETTES L 2 EK
LT, A &2 7Y EZERDOEFEIIER. 2> 1 FJBRADOFFEI D R TNy Z7O¥ A4 7 V3K
WHDOD, TuTT LADFETE—MISENT T, WEEH ST,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFT, T 2= TRTOD
VT 4 ANVIBNEREEZ 2D, TRTOMR LY Y — A2 BRI T 2. Kz 7 = — X2
ADET, 207 2—Xd AN—=JOALIE ZEBIEFIELET, ZAREIDZI—F—ERDT X
b7 & —% weakref A— ANy IR IPEINEZZEBHDET, v v FEXY Y7 2 — XHITHE
fTanda—Rid, ZOPMRETZ2V Y =X T TIBRELARW (XL H2HE74 757V —FET 2 —
L% warning HHTT) 7201k A RBIFMCER L %9,

AVR=TVEPT »y PEAY T 2ELRMEEZ __main__ EY 2 - ARETINTVWLERZY T T
DFATHHET L7z Z & TT,

iterable (REATHEA 7P 227 b)) BREE—FEIZ 1 DF2OREZ A7V 227 FTF, KEARELS 7Y =2
FOBNZIE. (list, str, tuple EWVWoTz) B TOY =7 Y AWM dict ° T 7AINATO Ik
Vo RO DIEY —F AB BB WIE Sequence BRI ERE L2 __dter _ () XYV v Fd
__getitem_ _ () XV v FEROEEDI FIADA VARV AREGENET,

KARRIREA 7Y = 7 MiE for V=T RARZFOMEL D=7 v R (RiE: ZZTOY—r Y AL
St Y ZTITIRIR L T2 72 DFI L S B ASNBE Y 75 23R (zip O, map(), ...) THIATE ¥, K
EAREA 7Y = 7 P 2 AABBE iter ) DI LTET L, ATV MTWHT 234 7L —&%
BLET, 204 7L —RE—EDEZ 5| ZETERICERNTY, @EIIREAREL 7Y = 7 25 %
1ZiE, iterO) ZEMALEDATL—RA TP =27 Ve B THIET 2XEIEIDHD FH A, for XTIEZ
DIREZ HEIRNZATW, — R R R OZBZE L TA— T ZE LTV AHA 7L — 2 2 REL %
To ATL—=R =TV xR —2 3BRLTIEXW,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TT A TL—XD __next__() XV v K&
DIRURFNH S (E 7213 AA BB next ) WCET) . MODOHOEEEZ —DTORLET, 7—
207K 785, b DT Stoplteration ISt ZEH L 3, ZORKT, /7L —&A 7Tz
MIRETED., ZHLIEE __next__ () Z{EMATD StopIteration TXHLFET, 1 71—
X, FDOATVL—ZATO =27 VEAKRERT __dter__ () XYV v FEEELRITFNUILZ SR VDT,
AT —=RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o 2 LAFIMIERD
RIE#ATS 5% a—FTT, (List D&IR) a7 FF 7V =27 ME. BE% iter ) BEucA T
7 MIHELED for —TWNTHS T, FlREHOA 7L -2 2ERLET, ZhzA
TL—XTIIB e F5L, #EOATL—>a Y CHABADORIUA TL—& A7V 22 & HiHIC
BRIz, ZBOaAYTFDEIHR->TLELETD,

BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIIMERELZ. YV — FRIEFLBD 70 DEZ IR TR0 L]
HeA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F - 2. v o —UKED
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V—1rDEBEFICDo oY -+ F—%IRLE T,

Python D% < @Y — it —HAHEZ IO EROW NIER 7L — A b2 EHL 9, min(), max(),
sorted(), list.sort (), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FEHNHH T,

F—BEEED HIEITNL 2B D £3, HlZiX str.lover() XYV v FERKXF/NFEZXHIL &
WY — FERITIF BB LTHES ZeAHKRET, HDWIE. lambda r: (r[0], r[2]) D XS
7% lambda R 6 F —HZE2 Z N TEE 3, £/, operator EY 2 — /LI attrgetter(),
itemgetter (), methodcaller() £\ 5 3 DDF—Bfa > A FF7 7 22 L Tk T, F B
DIED e FHNFH DRIE Sorting HOW TO ZSEL TL Z&E W,

keyword argument 25| 2SR LTI W,

lambda (7 &%) X D4 > 74 VBT, BRI OHE AL 2IFHiizhs 1 20 X 284 FT,
7 L X EE D0 lambda [parameters]: expression TJ,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 Y7 ZAXA LTI, O LPHR
RKeAT I AN BRANCHTHESEME (pre-condition) HEZITWE T, FAFP 7 7a—F 0T, if
X7z SAMEDN S DRI TT,

<AF ALy MEINAEERETIE. LBYL 7 7e—F13 " B27 @i 7 R BREORSIREEF| &
EIFTVRZBHD ET, HlZIE, if key in mapping: return mappinglkey] ¥\ 5 2 — Fid,
HIEDE. DAL v RBERDHIC mapping 25 key FEDERS ¥R L F 3, ZOMEIZ. vy
2350 EAFP 770 —F%2ffi5 e TRIRTE£T,

list (YA F)Python DMAALD =TV TF, VAPEWSHEHATTTR, V27 YR MTERL,
LD FFETE S B (array) LD H DT, ERADT 7L RF O(1) T,

list comprehension (VU A FNEEG) =7 Y AHORTH 2 WE—HOERZILUEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 32,055 255 X TOMBE 16 #ELHEL (0x..) LAEXXFIN»H225) X b
BEEBLET, if filgA 7S a > T, if iR WVEGA, range(256) DL TOEENMHEINE T,

loader TV 2—L%R—FF23547Yx7 b, load_module() LWVIHZRDRY v REERL TWARITN
2D EHA, B—X=E—RANC finder D HIRSINE T, #Hfllld PEP 302 %. abstract base class
IZDW T importlib.abc.Loader ZHfRL TL 72X\,

magic method  special method @ < 721} 7= [FIFFET T,

mapping (R vy BV 7)) EREOX—HFEREZV K- L TWVWT, Mapping »* MutableMapping @ fHREE Y
TR TIHEINZXY v FEEELTVWEaYT7F A7V 27 T3, XL, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 & T3,

meta path finder sys.meta_path #MZ L TI§ 547z finder. meta path finder IX path entry finder & B
RiEHH E32. FIWTT,

meta path finder 255255 % XV v FIZDWTIE importlib.abc.MetaPathFinder #&MR LT 7
é L\O
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEllE XAE TSR ZBRLTLES W,

method (XY v F) 7 7 AKKDOHPTERSI N, 207 72D, Y AX U ADEEL LTHOHI
TG E. XYY FEA VAR VRFA TS 27 b 2E— 518 L LTRIITMD £F (Z0H—5BULEHE
self LIHINFET), B ¥ XA FENZXO—T WML TIEZ W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
LEED Python 4 > 2 =7V ZBERH T2 703V XL DFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
EFENTz package TTo BFIZEMA Y =3 YHNLRRE LR/ RN 23 TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
VEFTZERDEZFHASZ LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YATD Python O NN— a3 Y TlX, iREXANT T ADAD __slots__ . TRAIZ VTR,
__getattribute__ () . 7T AXY v K, ZLTEMNAY v FED Python OHFr LW, ZikiatEE
FIHTE E L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package (v =) ¥ TEI 2 - LLHFINICY T F =2 B I L DR S module D Z ¥ TT,
HEHFANCIE, Sty =23 __path__ @M% KD Python 7Y =2 MTT,

reqular package & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

REI1E . FAQ @ E5IB ARSI B DE VI TI H2? . inspect.Parameter 7 7 X, BHESE &7
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG
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DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEEAELHZ) 1 D2DF 4 L7 bV IZEHI NI D,

positional argument (fUE51%) =518 2ZWL TLZZ W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
LENTORERBRMEPBZEZ L ZIZOATOIET,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API ZZIRLTLZE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic D EZFE TN EE X FTEhN/Iza— RT3k <. Python OFHC—INRA 7 4 F 2120 -
72T a— KA, BRI, Python O—fEHI2A 74 A LT for XeffioTA T 7LDFTAN
TOBERIE->TL—FLET, toZL DEEIZZOAHARZZ VDT, Python IR TV
ANEROLOICBHED DT > 2 —%E5 b LA FEA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(RDOR=I1ZFE <)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 AANOBRTHDLNZ v, TREM% (fully qualified name) 3T XRTOER Y =% BT
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email .mime.text.__name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

_slots__ ZF7RANTODEET., A YRAX Y AEHOHEBED SN ULDERL TBE, £ VARV RitEE
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VTR KM RERT 78 A% __getitem _ () FiEXY v F 2@
CTHR=—PL, REEIRT __len _ ) XY v REERL iterable TT, #ARAALY —F ¥ ZFNZ
¥, list, str, tuple, bytes REVH D £, dict I& __getitem _ () & __len _ () bH¥FKR—-IL
FIH, MROBRCEE TR MEED immutable ¥ —%2f 5728, > —Fr Y ATIEHELTYEY
7' (mapping) & ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__ () and __len__ (), adding count(), index() contains__ (), and

) ——

__reversed__ (). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See URX . E&. HEDERT.
single dispatch  generic function D—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U

NBEXY v R, ZOFBEOXY Y Fid, XYy REORAIEBRRIZT VX —2a7 2 DOBOVWTWVWE
o FHEA Y v FIZOoWTIE %AV Y R& TRIIEATHET,

statement (X) SUEAA — b (T—FD” 70w 27) KRARKRELTT, Xk 1 2 F—7— R MR

NE2BD0DEHEHLHNTT, BEIWX if, while. for DY FT,

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FAPTZ77400) str ATV 27 bRGAEEZTES file object TT, LIELIE. 7FA L7 7

A MBEBITAAL MEADF— XA MY =27 7R, FFAMIYI—F 1 > ZABNAT
WET. TFRAFT 7 A VORIE, sys.stdin, sys.stdout, i0.Stringl0 1 Y AX Y AL EET X
2 ]\“E"— F (,r| or lwl) "G\Bﬂb\f:77/f]l/wc‘\j_o

bytes-like 7T T b BHRAEETERZ I 7 AN T2 7 MZOWTIE, N1 FUT71IL 35
RL T,

triple-quoted string (=E 27 #+ — FXFH) 3 DOE K L7 +— PElE (V) AT RA bR 7 4 — () THE

type

N7XFH, BED (—F) 7+ — P XFINHRTRIT Z 3 XFINTENID D THAD, Eoh
ODHHTHHTS, 1072008 L7 +— Ml BEZ LA —THLICES I TEXI L, AT
i T (\) ZEDR TOEBITICE D2 N TELZDT, FFaXyT—varyFie#EL
IRHCRFICER T3

(B Python #7227 VORI A T 2 7 v BED LSRR DERDET, HHWELF T b
BEER->TVWET, £7Y227 bOBIE __class__  BUET7 7R L7%2D, type(obj) THUFL =
hHkRET,

type alias (A V7 R) RDRHIHZHT, BEZFEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

ZHERDES I VAT TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

HEEEDFIHD D % typing ¥ PEP 484 2SR L T 72X\,
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type hint (e > ) Z. 77 REMW. BBD T X —22RDEDFRFE N BIE45ET % annotation
T3

e » MIWATIZR K Python TRFEHITIED D TRAD, #HEENT Y —1ic s THAHTS D,
IDE ®a—FfiZEe V777 &) Y ZTOFYPNHTHRD 5,

Ja—NLVEKR 7I7REME BERT. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUFTZ%J,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines T¥ A M X+ VU —ADBRED—DT, LUFOITARTEITRLEH#HL £7: Unix OFFEK
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DIRE '\r', FHFEIIHOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

variable annotation (Z¥(7 / 7— 2 >) BB 2 0IE7 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZH I 728 i3, AARRERTY:

class C:

field: 'annotation'

ER7 77— aYiF@EIEBEEY L ofdicfbEd: HlxiE. 2O int OEEREZ Y
PHIEI N CTVWET:

count: int = 0

ZRT 77— a ¥ DU OWTIE FRTET AL (annotated assignment statements) i TR
LTWEY,

Z DREREIC DWW TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RABERER) HAHANCYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—a BRI AT A ETEIWTWAMO Python 77V r— a Y ORENZTHT 5 Z 2 7L
Python v 7 —Y D4 ¥ 2 h—L L EHRITS 2 EATEFT,

venv ZZHAL TL 2& W,

virtual machine (REE=> V) BRICY 7 MY 2 7LD ERI Nz Y ¥ a—&, Python DR~ >~
B N ba—=Fay L SRl N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python ZHfE LA T 2 L TOEZ 725, Python OFKGHFERAIL H¥%
Y2 MZLBDTT, WigE 71> 7 b T 7import this” ¥ 322 2DV R ETMDE T,

173



https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526




8%

CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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BRr>1t>2X

C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.23 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.23 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.23 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.23 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.9.23.

4. PSF is making Python 3.9.23 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.9.23, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I ki)

C.2. Terms and conditions for accessing or otherwise using Python 179




The Python Language Reference, 'J1)—2X 3.9.23

(FiDR— 25 D %)

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—STER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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C.3. Licenses and Acknowledgements for Incorporated Software 183



http://www.wide.ad.jp/

The Python Language Reference, 'J1)—2X 3.9.23

(FiDR— 25 D %)

SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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..., 157
ellipsis literal, 25
L
string literal, 14
. (dot)
attribute reference, 97
in numeric literal, 19
! (ezclamation)
in formatted string literal, 16
- (minus)
binary operator, 104
unary operator, 102
(single quote)
string literal, 13
" (double quote)
string literal, 13

wun

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
RETF, 103
%=
augmented assignment, 118
& (ampersand)
BEF, 105
&=
augmented assignment, 118
O (parentheses)
call, 99
class definition, 138
function definitionm, 136
generator expression, 91
in assignment target list, 116
tuple display, 89
* (asterisk)
function definition, 137
import statement, 126
in assignment target list, 116
in expression lists, 111
in function calls, 100
BHETF, 103
*k
function definition, 137
in dictionary displays, 91
in function calls, 101
RETF, 102
Hok=
augmented assignment, 118

augmented assignment, 118
+ (plus)
binary operator, 104
unary operator, 102
4=
augmented assignment, 118

%5

, (comma), 89
argument list, 99
expression list, 90, 111, 120, 138
identifier list, 128
import statement, 124
in dictionary displays, 91
in target list, 116
parameter list, 136
slicing, 99
with statement, 134

/ (slash)
function definition, 137
BEF, 103

//

EEF, 103

//=
augmented assignment, 118

/=
augmented assignment, 118

0b
integer literal, 19

Oo
integer literal, 19

Ox
integer literal, 19

2to3, 157

: (colon)
annotated variable, 119
compound statement, 130132, 134, 136, 138
function annotatioms, 137
in dictionary expressions, 91
in formatted string literal, 16
lambda expression, 110
slicing, 99

; (semicolon), 129

< (less)
EETF, 105

<<

EHEF, 104
augmented assignment, 118
BEF, 105
BEF, 105

augmented assignment, 118
= (equals)
assignment statement, 116
class definition, 47
for help in debugging using string literals, 16
function definition, 136
in function calls, 99

EEF, 105

function annotationms, 137
> (greater)
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EBETF, 105
>=

EHETF, 105
>>

REF, 104
>>=

augmented assignment, 118
>>> 157
Q (at)

class definition, 139

function definition, 136

RETF, 103
[1 (square brackets)

in assignment target list, 116

list expression, 90

subscription, 98
\ (backslash)

escape sequence, 14
\\

escape sequence, 14
\a

escape sequence, 14
\b

escape sequence, 14
\f

escape sequence, 14
\N

escape sequence, 14
\n

escape sequence, 14
\r

escape sequence, 14
\t

escape sequence, 14
\U

escape sequence, 14
\u

escape sequence, 14
\v

escape sequence, 14
\x

escape sequence, 14
~ (caret)

RETF, 105

augmented assignment, 118
_ (underscore)

in numeric literal, 19
_, identifiers, 12
__, identifiers, 12
__abs__Q) (object DXV F), 58
__add__(Q) (object DAYV v k), 56
__aenter__() (object DAYV v F), 62
__aexit__() (object DXV w ), 62
__aiter__() (object DXV v k), 62
__all__ (optional module attribute), 126
__and__Q) (object DRV F), 56
__anext__(Q) (agen MXAY v K), 96
_anext__() (object DAYV v F), 62
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__annotations__ (function attribute), 28
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__bool__() (object DX k), 41
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__cached__, 78

__call__(Q) (object method), 101
__call__() (object DX w k), 53
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__class__ (method cell), 49
__class__ (module attribute), 42
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__classcell
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_dict__ (function attribute), 28
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_divmod__() (object DAYV v k), 56
doc__ (class attribute), 32

doc__ (function attribute), 28

__doc__ (method attribute), 30

doc__ (module attribute), 31

__enter__() (object DAYV v ), 58

_eq__Q) (object DAY K), 39

__exit__(Q) (object DRV F), 59

__file

__, 78
_file__ (module attribute), 31

__float__() (object DXV w k), 58

__future

__getitem__() (mapping object method), 36

_floor__() (object DAYV v F), 58
_floordiv__() (object DXV v ), 56
_format__() (object DAY v F), 38
func__ (method attribute), 30
__, 163

future statement, 126
_ge__Q) (object DAY K), 39
_get__Q (object DRV w k), 43
_getattr__ (module attribute), 42
_getattr__() (object DAYV W), 41
_getattribute__() (object DXV W ), 41

_getitem__() (object DXV ), 54
_globals__ (function attribute), 28
_gt__Q (object DAY F), 39
_hash__(Q) (object DAYV v F), 39

__iadd__Q) (object DRV k), 57

_iand__(Q) (object DAY w K), 57

__ifloordiv__() (object DXV v ), 57
__ilshift__() (object DRV Y k), 57
__imatmul__Q) (object DXV K), 57
__imod__(Q) (object DRV v k), 57
__imul__(Q) (object DX v R), 57
__index__Q) (object DAYV v ), 58
__init__(Q) (object DX v k), 37

__init_subclass__() (object DT FAXY v R), 46

__instancecheck__() (class DXV v ), 50
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__isub__Q) (object DAYV v F), 57
__iter__(Q) (object DXV v k), 55
__itruediv__Q) (object DXV v k), 57
__ixor__(Q) (object DAYV K), 57

_kwdefaults__ (function attribute), 28
_le__QO (object DRV v K), 39
len__() (mapping object method), 41
_len__Q) (object DRV w k), 53

__length_hint__() (object DXV v ), 54
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__loader__, 77
__1lshift__(Q) (object DXV v F), 56
__1t__QO (object DR K), 39
_main__
EYa-), 66, 143

__matmul__(Q) (object DAYV v ), 56
__missing__() (object DAYV v F), 55
__mod__Q) (object DXV v K), 56
__module__ (class attribute), 32
__module__ (function attribute), 28
__module__ (method attribute), 30
__mul__(Q) (object DAY F), 56
__name__, 77
__name__ (class attribute), 32
__name__ (function attribute), 28
_name__ (method attribute), 30
__name__ (module attribute), 31
__ne__Q (object DR k), 39
__neg__(Q) (object DAY v K), 58
__new__Q) (object DXV F), 36
__next__() (generator XY v K), 94
__or__Q) (object DAYV v F), 56
__package__, 78
__path__, 78
__pos__Q) (object DR F), 58
__pow__Q) (object DAYV v F), 56
__prepare__ (metaclass method), 48
__radd__(Q) (object DAYV F), 56
__rand__() (object DXV w K), 56
__rdivmod__Q) (object DX v K), 56
__repr__() (object DX w k), 38
__reversed__() (object DXV v ), 55
__rfloordiv__(Q) (object DXV v F), 56
__rlshift__() (object DXV Y ), 56
__rmatmul__() (object DAYV v F), 56
__rmod__() (object DAY v K), 56
__rmul__() (object DX w k), 56
__ror__() (object DAYV w k), 56
__round__() (object DXV v ), 58
__rpow__Q) (object DAY K), 56
__rrshift__() (object DXV v ), 56
__rshift__() (object DXV v F), 56
__rsub__() (object DX k), 56
__rtruediv__() (object DXV v F), 56
__rxor__() (object DX w k), 56
__self__ (method attribute), 30
__set__(Q) (object DAYV v F), 43
__set_name__() (object DXy K), 43
__setattr__() (object DXV v F), 42
__setitem__() (object DAYV v F), 54
__slots__, 171
__spec__, 78
__str__(Q) (object DAY v K), 38
__sub__Q) (object DAYV v k), 56
__subclasscheck__() (class DXV k), 50
__traceback__ (exception attribute), 122
__truediv__() (object DXV v ), 56
__trunc__(Q) (object DXV w ), 58
__xor__Q) (object DRV F), 56
{} (curly brackets)

dictionary expression, 91

in formatted string literal, 16

set expression, 90
| (vertical bar)

EEF, 105

|=
augmented assignment, 118
~ (tilde)
EHEF, 103
i 7
asynchronous-generator, 96
Boolean, 25
built-in function, 31, 101

built-in method, 31, 101

callable, 28, 99

class, 32, 101, 138

class instance, 32, 101

complex, 26

dictionary, 28, 32, 40, 91, 98, 117

Ellipsis, 25

floating point, 26

frame, 34

frozenset, 27

function, 28, 31, 101, 136

generator, 33, 91, 93

immutable, 26

immutable sequence, 26

instance, 32, 101

integer, 25

list, 27, 90, 9799, 117

mapping, 28, 33, 98, 117

method, 29, 31, 101

module, 31, 97

mutable, 27, 116, 117

mutable sequence, 27

None, 24, 116

NotImplemented, 25

numeric, 25, 33

sequence, 26, 33, 98, 99, 109, 117, 131

set, 27, 90

set type, 27

slice, 54

string, 98, 99

traceback, 34, 122, 133

tuple, 27, 98, 99, 111

user-defined function, 28, 101, 136

user-defined method, 29
F—U—F

as, 124, 132, 134

async, 140

await, 101, 140

elif, 130

else, 124, 130133

except, 132

finally, 121, 124, 132, 133

from, 92, 124

in, 131
yield, 92

T a-lL
__main__, 66, 143
array, 27
builtins, 143
dbm. gnu, 28
dbm.ndbm, 28
io, 33
sys, 133, 143

HI5
AssertionError, 120
AttributeError, 97
GeneratorExit, 94, 97
ImportError, 124
NameError, 88
StopAsyncIteration, 96
StopIteration, 94, 122
TypeError, 103
ValueError, 104
ZeroDivisionError, 103
RIREH
PYTHONHASHSEED, 41
HEAAH B
abs, H8
bytes, 38
chr, 26
compile, 128
complex, 58
divmod, 56
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eval, 128, 144
exec, 128
float, 58
hash, 40

id, 23

int, 58

len, 2628, 54
open, 33
ord, 26

pow, 56, 57
print, 38
range, 131
repr, 116
round, 58
slice, 35
type, 23, 47

A

abs
HAHIAAHEE, 58
abstract base class, 157
aclose() (agen XYV K), 97
addition, 104
and
bitwise, 105
BEF, 109
annotated
assignment, 119
annotation, 157
annotations
function, 137
anonymous
function, 110
argument, 157
call semantics, 99
function, 28
function definitionm, 136
arithmetic
conversion, 87
operation, binary, 103
operation, unary, 102
array
EDa-, 27
as
except clause, 132
import statement, 125
F—TU—F, 124, 132, 134
with statement, 134
ASCII, 4, 13
asend() (agen DAY v R), 96
assert
X, 120
AssertionError
B, 120
assertions
debugging, 120
assignment
annotated, 119
attribute, 116, 117
augmented, 118
class attribute, 32
class instance attribute, 32
slicing, 118
statement, 27, 116
subscription, 117
target list, 116
async
F—7—F, 140
async def
3, 140
async for
in comprehensions, 89

3, 140
async with
3, 141
asynchronous context manager, 158
asynchronous generator, 158
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 158
asynchronous iterable, 158
asynchronous iterator, 159
asynchronous-generator
FITZxIk, 96
athrow() (agen XYV v ), 96
atom, 87
attribute, 24, 159
assignment, 116, 117
assignment, class, 32
assignment, class instance, 32
class, 32
class instance, 32
deletion, 121
generic special, 24
reference, 97
special, 24
AttributeError
B4, 97
augmented
assignment, 118
await
in comprehensions, 90
*—7—F, 101, 140
awaitable, 159

B
b
bytes literal, 14
b"
bytes literal, 14
backslash character, 8
BDFL, 159
binary
arithmetic operation, 103
bitwise operation, 105
binary file, 159
binary literal, 19
binding
global name, 128
name, 65, 116, 124, 125, 136, 138
bitwise
and, 105
operation, binary, 105
operation, unary, 102
or, 105
xor, 105
blank line, 9
block, 65
code, 65
BNF, 4, 87
Boolean
operation, 109
FISxUR, 25
break
X, 124, 130, 131, 133
built-in
method, 31
built-in function
call, 101
T2z Uk, 31, 101
built-in method
call, 101
FTTxVUk, 31, 101

builtins
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EVa-), 143

byte, 27
bytearray, 27
bytecode, 33, 159
bytes, 27

#HAAaH L, 38

bytes literal, 13
bytes-like object, 159

c, 14

language, 24, 26, 31, 105

call, 99

built-in function, 101
built-in method, 101
class instance, 101

class object, 32, 101
function, 28, 101

instance, 53, 101

method, 101

procedure, 116
user-defined function, 101

callable

ATSTU b, 28,99

callback, 159
C-contiguous, 160
chaining

comparisons, 105
exception, 122

character, 26, 98

HHAHIAFHEEE, 26

class, 159

attribute, 32

attribute assignment, 32
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constructor, 37
definition, 121, 138
instance, 32

name, 138

Ik, 32,101, 138
X, 138

class instance

attribute, 32

attribute assignment, 32
call, 101

F7TxUk, 32,101

class object

call, 32, 101

class variable, 159

clause, 129

clear() (frame DAY v F), 34

close() (coroutine DXV v ), 61
close() (generator DXy k), 94
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 65

code object, 33
coercion, 160
comma, 89
trailing, 111
command line, 143
comment, 8
comparison, 105
comparisons, 39
chaining, 105
compile
HBAHAHBEE, 128
complex
number, 26
FISxUk, 26
fEAHAHEH, 58
complex literal, 19
complex number, 160
compound
statement, 129
comprehensions, 89
dictionary, 91
list, 90
set, 90
Conditional
expression, 109
conditional
expression, 110
constant, 13
constructor
class, 37
container, 24, 32
context manager, 58, 160
context variable, 160
contiguous, 160
continue
X, 124, 130, 131, 133
conversion
arithmetic, 87
string, 38, 116
coroutine, 60, 93, 160
function, 30
coroutine function, 160
CPython, 160

D
dangling

else, 130
data, 23

type, 24

type, immutable, 88
datum, 91
dbm.gnu

E2a-I, 28
dbm.ndbm

EZa-I, 28
debugging

assertions, 120
decimal literal, 19
decorator, 160
DEDENT token, 10, 130
def

X, 136
default

parameter value, 136
definition

class, 121, 138

function, 121, 136
del

X, 37, 121
deletion

attribute, 121

target, 121
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target list, 121
delimiters, 21
descriptor, 161
destructor, 37, 117
dictionary, 161

comprehensions, 91

display, 91

T2 Uk, 28, 32, 40, 91, 98, 117
dictionary comprehension, 161
dictionary view, 161
display

dictionary, 91

list, 90

set, 90
division, 103
divmod

HAHIAFHEE, 56
docstring, 138, 161
documentation string, 34
duck-typing, 161

E

e
in numeric literal, 19
EAFP, 161
elif
F—7—F, 130
Ellipsis
FITxIH, 25
else
conditional expression, 110
dangling, 130
*F—TJ—F, 124, 130133
empty

list, 90

tuple, 27, 89
encoding declarations (source file), 8
environment, 66
error handling, 68

errors, 68
escape sequence, 14
eval

HAHIAAHEEE, 128, 144
evaluation

order, 111
exc_info (in module sys), 34
except

F—U—F, 132

exception, 68, 122
chaining, 122
handler, 34
raising, 122

exception handler, 68

exclusive
or, 105

exec
HAHIAFHBEE, 128

execution
frame, 65, 138
restricted, 67
stack, 34

execution model, 65

expression, 87, 162
Conditional, 109
conditional, 110
generator, 91
lambda, 110, 137

extension module, 162

F
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 162
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 25
file object, 162
file-like object, 162
finalizer, 37

finally

F—7J—F, 121, 124, 132, 133
find_spec

finder, 73

finder, 72, 162
find_spec, 73
float
fEAHAHRER, 58
floating point
number, 26
FISxU kK, 26
floating point literal, 19
floor division, 162
for
in comprehensions, 89
X, 124, 131
form
lambda, 110
format () (built-in function)
__str__Q) (object method), 38
formatted string literal, 16
Fortran contiguous, 160
frame
execution, 65, 138
FISx UK, 34
free
variable, 65
from
import statement, 65, 125
*—7—F, 92,124
yield from expression, 93
frozenset
FISTUR, 27
fstring, 16
f-string, 16
function, 162
annotations, 137
anonymous, 110
argument, 28
call, 28, 101
call, user-defined, 101
definition, 121, 136
generator, 92, 122
name, 136
user-defined, 28

list, 111, 115 Iz Uk, 28, 31, 101, 136
statement, 115 function annotation, 162
yield, 92 future
extension statement, 126
module, 24
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G

garbage collection, 23, 163
generator, 163
expression, 91
function, 30, 92, 122
iterator, 30, 122
Iz ok, 33,91, 93
generator expression, 163
generator iterator, 163
GeneratorExit
BIs, 94, 97
generic
special attribute, 24
generic function, 163
generic type, 163
GIL, 163
global
name binding, 128
namespace, 28
X, 121, 128
global interpreter lock, 163
grammar, 4
grouping, 9

r{

handle an exception, 68
handler

exception, 34
hash

fHAHAHRE, 40
hash character, 8
hash-based pyc, 164
hashable, 91, 164
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 73

meta, 73

path, 73

I
id
AL, 23
identifier, 11, 88
identity
test, 109
identity of an object, 23
IDLE, 164
if
conditional expression, 110
in comprehensions, 89
3, 130
imaginary literal, 19
immutable, 164
data type, 88
object, 88, 91
AT h, 26
immutable object, 23
immutable sequence
FTSxUk, 26
immutable types
subclassing, 36
import
hooks, 73
X, 31, 124
import hooks, 73
import machinery, 69
import path, 164
importer, 164
ImportError

B4, 124
importing, 164
in

F—7J—F, 131

BEF, 109
inclusive

or, 105

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice XY w k), 35
inheritance, 138
input, 144
instance

call, 53, 101

class, 32

Ik, 32,101
int

HAHIAHBEE, 58
integer, 26

representation, 26

FITTxUhk, 25
integer literal, 19
interactive, 164
interactive mode, 143
internal type, 33
interpolated string literal, 16
interpreted, 165
interpreter, 143
interpreter shutdown, 165
inversion, 103
invocation, 28

io

®2 a-J, 33
is

EEF, 109
is not

EEF, 109
item

sequence, 98

string, 98

item selection, 26

iterable, 165
unpacking, 111

iterator, 165

J

in numeric literal, 20
Java

language, 26

K

key, 91

key function, 165
key/datum pair, 91
keyword, 12

keyword argument, 166

L

lambda, 166
expression, 110, 137
form, 110
language
C, 24, 26, 31, 105
Java, 26
last_traceback (in module sys), 34
LBYL, 166
leading whitespace, 9
len

HHFHAHEEE, 2628, 54
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lexical analysis, 7
lexical definitionms, 4
line continuation, 8
line joining, 7, 8
line structure, 7
list, 166
assignment, target, 116
comprehensions, 90
deletion target, 121
display, 90
empty, 90
expression, 111, 115
target, 116, 131
72Uk, 27,90, 9799, 117
list comprehension, 166
literal, 13, 88
loader, 72, 166
logical line, 7
loop
over mutable sequence, 131
statement, 124, 130, 131
loop control
target, 124

M

magic
method, 166
magic method, 166
makefile() (socket method), 33
mangling
name, 88
mapping, 166
72Uk, 28, 33,98, 117
matrix multiplication, 103
membership
test, 109
meta
hooks, 73
meta hooks, 73
meta path finder, 166
metaclass, 47, 167
metaclass hint, 48
method, 167
built-in, 31
call, 101
magic, 166
special, 172
user—-defined, 29
72Uk, 29, 31, 101
method resolution order, 167
minus, 102
module, 167
extension, 24
importing, 124
namespace, 31
72Uk, 31,97
module spec, 72, 167
modulo, 103
MRO, 167
multiplication, 103
mutable, 167
FITTx Uk, 27, 116, 117
mutable object, 23
mutable sequence
loop over, 131

FITSxU b, 27

N

name, 11, 65, 88
binding, 65, 116, 124, 125, 136, 138
binding, global, 128
class, 138

function, 136
mangling, 88
rebinding, 116
unbinding, 121
named tuple, 167

NameError

BIst, 88
NameError (built-in exception), 66
names

private, 88
namespace, 65, 168

global, 28

module, 31

package, 71

namespace package, 168
negation, 102
nested scope, 168
new-style class, 168
NEWLINE token, 7, 130
None

FISxUk, 24, 116
nonlocal

X, 128
not

EEF, 109
not in

EEF, 109
notation, 4
NotImplemented

FISxUk, 25
null

operation, 120
number, 19

complex, 26
floating point, 26
numeric

FITx Uk, 25,33

numeric literal, 19

O

object, 23, 168
code, 33
immutable, 88, 91
object.__slots__ (#AAAZEH), 45
octal literal, 19
open
AHIAHBEE, 33
operation
binary arithmetic, 103
binary bitwise, 105
Boolean, 109
null, 120
power, 102
shifting, 104
unary arithmetic, 102
unary bitwise, 102
operator
- (minus), 102, 104
+ (plus), 102, 104
overloading, 36
precedence, 112
ternary, 110
operators, 20
or
bitwise, 105
exclusive, 105
inclusive, 105
BEEF, 109
ord
HAHIAHEEE, 26
order
evaluation, 111
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output, 116
standard, 116

overloading
operator, 36

P

package, 70, 168
namespace, 71
portion, 71
regular, 70

parameter, 168
call semantics, 100
function definition, 135
value, default, 136

parenthesized form, 89

parser, 7

pass
X, 120

path
hooks, 73

path based finder, 80, 169

path entry, 169

path entry finder, 169

path entry hook, 169

path hooks, 73

path-like object, 169

PEP, 169

physical line, 7, 8, 14

plus, 102

popen() (in module os), 33

portion, 170
package, 71

positional argument ({iiE5I%), 170

pow
#HAH B, 56, 57

power
operation, 102

precedence
operator, 112

primary, 97

print
#HHIAHEEE, 38

print () (built-in function)
__str__Q) (object method), 38

private
names, 88

procedure
call, 116

program, 143

provisional API, 170

provisional package, 170

Python 3000, 170

Python Enhancement Proposals
PEP 1, 170
PEP 8, 106
PEP 236, 127
PEP 238, 162
PEP 252, 43
PEP 255, 93
PEP 278, 173
PEP 302, 69, 85, 162, 166
PEP 308, 110
PEP 318, 139
PEP 328, 85
PEP 338, 85
PEP 342, 93
PEP 343, 59, 135, 160
PEP 362, 158, 169
PEP 366, 78, 85
PEP 380, 93
PEP 395, 85
PEP 411, 170

PEP 414, 14

PEP 420, 69, 71, 79, 85, 162, 168, 170

PEP 443, 163

PEP 448, 91, 101, 111

PEP 451, 86, 162

PEP 483, 163

PEP 484, 51, 120, 138, 157, 163, 172, 173

PEP 492, 61, 93, 142, 158160

PEP 498, 19, 162

PEP 519, 169

PEP 525, 93, 158

PEP 526, 119, 138, 157, 173

PEP 530, 90

PEP 560, 48, 53

PEP 562, 43

PEP 563, 127, 138

PEP 570, 137

PEP 572, 91, 110

PEP 585, 163

PEP 614, 136, 139

PEP 3104, 128

PEP 3107, 138

PEP 3115, 49, 139

PEP 3116, 173

PEP 3119, 50

PEP 3120, 7

PEP 3129, 139

PEP 3131, 11

PEP 3132, 118

PEP 3135, 50

PEP 3147, 79

PEP 3155, 170
PYTHONHASHSEED, 41
Pythonic, 170
PYTHONPATH, 81

Q

qualified name, 170

R

r'

raw string literal, 14

raw string literal, 14
raise

X, 122
raise an exception, 68
raising

exception, 122
range

HAHIAHEEE, 131
raw string, 14
rebinding

name, 116
reference

attribute, 97
reference count, 171
reference counting, 23
regular

package, 70
regular package, 171
relative

import, 126
repr

HAHAHBEH, 116
repr () (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 67
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return
X, 121, 133
round

#HAAHBEE, 58

S
scope, 65, 66
send() (coroutine DRV v F), 61
send() (generator DXV v K), 94
sequence, 171

item, 98

ATk, 26, 33,98, 99, 109, 117, 131
set

comprehensions, 90

display, 90

FITSxU K, 27,90
set comprehension, 171

set type
FICxU b, 27
shifting
operation, 104
simple

statement, 115
single dispatch, 171
singleton
tuple, 27
slice, 99, 171
ATCxoh, 54
HAHIAAHEE, 35
slicing, 26, 27, 99
assignment, 118
source character set, 8
space, 9
special
attribute, 24
attribute, generic, 24
method, 172
special method, 172
stack
execution, 34
trace, 34
standard
output, 116
Standard C, 14
standard input, 143
start (slice object attribute), 35, 99
statement, 172
assignment, 27, 116
assignment, annotated, 119
assignment, augmented, 118
compound, 129
expression, 115
future, 126
loop, 124, 130, 131
simple, 115
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 99
stop (slice object attribute), 35, 99
StopAsyncIteration
Bist, 96
StopIteration
BIS, 94, 122
string
__format__() (object method), 38
__str__(Q) (object method), 38
conversion, 38, 116
formatted literal, 16
immutable sequences, 26

interpolated literal, 16

item, 98

FITTTU K, 98, 99
string literal, 13
subclassing

immutable types, 36
subscription, 2628, 98

assignment, 117
subtraction, 104

suite, 129
syntax, 4
sys

EYa-Jl, 133, 143
sys.exc_info, 34
sys.last_traceback, 34
sys.meta_path, 73
sys.modules, 72
sys.path, 81
sys.path_hooks, 81
sys.path_importer_cache, 81
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 68

T

tab, 9

target, 116
deletion, 121
list, 116, 131

list assignment, 116

list, deletion, 121

loop control, 124
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 68
ternary

operator, 110
test

identity, 109

membership, 109
text encoding, 172
text file, 172
throw() (coroutine MXY w F), 61
throw() (generator MXY v k), 94
token, 7
trace

stack, 34
traceback

FITSx Uk, 34,122,133
trailing

comma, 111
triple-quoted string, 172
triple-quoted string, 14
True, 25
try

X, 35, 132
tuple

empty, 27, 89

singleton, 27

FTTx Uk, 27,98, 99, 111
type, 24, 172

data, 24

hierarchy, 24

immutable data, 88

HAAAHEE, 23, 47
type alias, 172
type hint, 173
type of an object, 23
TypeError
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B4, 103

types, internal, 33

ul
string literal, 13

string literal, 13
unary

arithmetic operation, 102

bitwise operation, 102
unbinding

name, 121
UnboundLocalError, 66
Unicode, 26
Unicode Consortium, 14
universal newlines, 173
UNIX, 143
unpacking

dictionary, 91

in function calls, 100

iterable, 111
unreachable object, 23
unrecognized escape sequence, 15
user-defined

function, 28

function call, 101

method, 29
user-defined function

Ik, 28,101, 136
user-defined method

ATV, 29

\Y

value
default parameter, 136
value of an object, 23
ValueError
FIg, 104
values
writing, 116
variable
free, 65
variable annotation, 173
virtual environment, 173
virtual machine, 173
W
X
assert, 120
async def, 140
async for, 140
async with, 141
break, 124, 130, 131, 133
class, 138
continue, 124, 130, 131, 133
def, 136
del, 37, 121
for, 124, 131
global, 121, 128
if, 130
import, 31, 124
nonlocal, 128
pass, 120
raise, 122
return, 121, 133
try, 35, 132
while, 124, 130
with, 58, 134
yield, 122
while

X, 124, 130

Windows, 143
with

X, 58, 134

BEF

% (percent), 103
& (ampersand), 105
* (asterisk), 103

. 102

/ (slash), 103
//, 103

< (less), 105
<<, 104

<=, 105

1=, 105

==, 105

> (greater), 105
>= 105

>> 104

@ (at), 103

~ (caret), 105

| (vertical bar), 105
~ (tilde), 103

and, 109

in, 109

is, 109

is not, 109

not, 109

not in, 109

or, 109

writing

X

Xor

Y

values, 116

bitwise, 105

yield

Z

examples, 94
expression, 92
F—-T—F, 92
X, 122

Zen of Python, 173
ZeroDivisionError

FI9, 103
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