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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



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
https://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),

IYaA—FT 4 VIPEFSINIGE, FOLYa—T 4 ¥ 74 Python IT&k» TEEMTERIFUIR D 8
A (standard-encodings ZZM L T 22 W), EEEhkzra—7 4 Y71 PIZEFEINV T I, 2
XV b, AT RED, ETOFAMIIEDbDNE T,

2.1.5 PARMZARITHER

TOFRBZEA LOYIIT RGBT LTORIFEDIE. Ny 7 RT vy aF (\) 2o T RO &
SWETLET: WEITHXFINY 77 02aXy PHOXFTROANY 725 v aTRO o TWAIHE, Kii
FTRTLORFT—20MBEITEMK L. N 72579 aBRUNY I ZA5 v aDBRAICHIITRLTE
HIRL £3, il 21

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

return 1

NYTRA5yYaTEDBITICIZaX P EANS I LB TEERA, /. XNv 7 RA5yvaZffioTax
VIR T A LETEEBA, NI RAT v alXFHNITIARIHLGEERE. Nv I RATy
TaDBA =TV EMHT I I LRI TEEEA (THhbb, WHEHITNOXFINY 77 ADND =2 %

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
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(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)

YT O#AFIE, TREE. F£721& Python SfEICBIF 2 F—T—F (keyword) ¥ L TN, @E DT
ELTHES Z I3 TEERA, F—V— FNEIHECTRLO@ED IS RITIUIRD EEA:

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

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

232 VI bF—U—F

N— a3 » 3.10 TEH.

FEDay7TFAMOILTREITHNEINZH@INFADY T, 2hoid VI FF—T—F L LTHSATY
%9, #AlF match, case, _ 1, NEX =V FUIXICHBRTEZICTIFAIDOILTHF -7 — N LTH
o TEE X ID, ZOF—7— FIZR 20725720 D DEWIIRE ST L NV THTL 2 DT, &
FENT OB R TIR E ¥ A

match, case, _ Zi#AlFRE LTH-> TV ARFEDa—FBH->T, STHHEEEEZFE->TVWTDH, Y7 b
F—U—RELTAR—V v F I THRIET,

12 5B 2 & TR



https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
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2.3.3 FHEHDHEIFE (reserved classes of identifiers)

HHED (F—v—FERL) MAlFICE. FRERERSDD £3, 200 0HFIFREIE, ZESPREBICH S
FUR—RATLFEDAR— 2 TRAEHET:

__*

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

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

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

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

FER: An0 _ k. LI UIEEEML (internationalization) ¥ HICHWSNE T; ZOEFICOWT DR
LWEHI, gettext ZZMRL T ZX W,

It is also commonly used for unused variables.

VAT LATEFEE NI (system-defined) HHITT, IFRRITIE dunder” R4 HTE FHENE T FRE:
double underscores D), NS DARFIA Y R—TV Ry (BHES 4 75V 2ED) EELTERS
NTVET, BUTOS X7 A TOHAEN FFHAY v P RETHEEICET 5N THE S, Python @
FEROAN=Y a v TREIDZLDAMMBERIND ZLICRDET, TOFFa XY PTHEIATH
LZHBEIIED RV, HE5BB __x__ DHHENE, Wk TFAMIBIAHAHATD, BEEIE
ErRFIEREITIeRHD FT,

7R TF 4=} (class-private) BREHTTT, TOATIVIET 24H1E. 7 IRAERDI VT
FA M ETHOONGE, BIEZ SALIEIZ FAD 7 FI74 RXR= Mg” BERTHATEZEIEZ
DRI T-DICEETBEINE T, BEF (identifier. FTZIFRT (name)) BBRL T IEX W,

24 UT3ZI

Y7 5L (literal) £1E, W OhOHIAABHOEREEL L DT,

24.1 XFHEXUNAT FFIUTSIL

XFHNY T I NEUAPOFHER TR SN X T

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

longstringitem n= longstringchar | stringescapeseq

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

stringescapeseq := "\" <any source character>

bytesliteral n= bytesprefiz(shortbytes | longbytes)

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

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

FROERBAITRENTORWSGENRGIRA—2H D £3, VT 71D stringprefiz X bytesprefiz
ERDDETOMICZERZ ARTIZRSRNI TS, Y—RAa— FX¥t vy b (source character set) (&
ILya—F 4 YJEFTERINE T, =va—FT4 YJEEHRINI UTF-8 T3, fi T¥I—FEE
(encoding declaration) ZZHL T IEE W,

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

character. See escape sequences below for examples.

NA P T I MTE, FIZ ' R B BHEEFHL Y., M6 Ko T, str BUTIER < bytes DA R
RYADPERENE T, N4 MV T I UE ASCIL XFDOAZFL I e TEET, 128 LLEOKEEZ RO
A PEZRF =T L TRSINRITUIRD T8 A,

XTIV T INENA MY T IADMGE, EETXT 'r' £ 'R BTV T 4 v 7 RO HT
XFET; FD XS BIFINX raw strings EMIEN, Ny IR T2 a% VT IALFE LTHRVET, 20
FEER. XFHNY T ATl raw XFFIHO \U' & '\u' DTRF —FIERHIRVWE N ER A, Python 2.x
® raw unicode Y 7 Z LA Python 3.x L3RR ZIREFNE T 5720, 'ur' IV R—-FShEHA

N—a v 3.3 TEN: raw XA "YU T ZLD 'rb' TL 74 v AN 'br' ORIFIEL LTEMEINE
L7,

N— a3 ¥ 3.3 TiEI: Python 2.x & 3.x MED A — RR=ADX 7 F Y AEHHLT 27012, LA
¥ — unicode V7 7V (u'value') DY R— FBFPBEASNE L7, #illld PEP 414 22 L T2
é{L\O
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£ OEE P OBEEES MW FRNY T IME T 4+ —< v MEAXFFNY T 7V ( formatted string
literal ) T, FEICOVWTIE 74— MEAXFIIVTIIL 22U TSV, FHEEFO '£' 13 "¢
CHAEDELNET. 'b' R 'u' LHAEGDELZ LI TEEEA, D2ED 74 —< v MEAD raw X
FHN T IZMIAITED,. 74—~ v MEADAA MY T F VAR TS,

ZEZA-FVTFIARE SEHOIRS =TI WI A — PFETY T I L T LEDRVWAE
D, ZRT—=TENTVWRVEITR /A — 2L LD TEFT (THIZ. ZNHIFZD T T XFHIHITHK
DEF)e (ZTTWVS 7" 74— Lid, XFHOHEBZIAT 2 L ZIlo X FRRL, ' 2 " ODVWIh

HTF, )

'r' 20X 'R BEXFEROPBRWRED XFHNEZEAL ) T IO =T — v AN

#e C THEOLNTVE DL FAERDIEANC Lz TRX i E$, LUINIZ Python T

= AR LET:

RikEN B LR —7

IRT=To—5>R | Bk AR

\<newline> Ny Z A7y yabBATFHERINET | (1)

\\ Ny Z2F7v¥a (\)

\! —H5|HF (")

\" ZHGIHRF (")

\a ASCII SR~V (BEL)

\b ASCII Ny 7 ZR—Z (BS)

\f ASCIL 7+ — 47 4 — F (FF)

\n ASCII /73D (LF)

\r ASCII % (CR)

\t ASCII k¥4 7 (TAB)

\v ASCIL EEX 7 (VT)

\ooo 8 MEHUE 000 % FFOXLF (2,4)

\xhh 16 HERUME hh 2O T ;

XFHTOARBMENDZ LR =T = Y RAZLFTO e BHTT:

IRT—To—r>Z | Bk AR
\N{name} Unicode 7— X X—ZHT name £\ ZHETOXE | (5)
\uxxxx 16-bit O/l zozr ZHFDO T (6)
\UxXXXXXXX 32-bit OTINEME srrrrrzs ZFFOXF (7)

HER:

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

>>> 'This string will not include \

. backslashes or newline characters.'

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

24. UF3L
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The same result can be achieved using triple-quoted strings, or parentheses and string literal

concatenation.
(2) % C AU, KT 3D S ERFTZHLET,
(3) Y C LIV, B x5 Y 2 Ko 16 ERUAZIENEE A,

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

(5) "= a ¥ 3.3 TEHE: name aliases™ IZH T2 ¥ K- F2BIMXNE Lz,
(6) Bx5Y 4HiD 16 EHUAZII N E LA,

(7) HHWEL=T— FXFRID IS LTIy a— RT3 2 A TEET, FHIC 8 TFD 16 T
PRRETT,

BHED C LITEWV, BMEINB 20T RA T =T —r Y RAEITNRT, ZOFFXFHHICED T, Tk
bbb, Ny IRZ9 2 abBRAICED £T, (ZOBFIT Ny FOFRERTT: 275 —F> =7 VAN
BMANEINTS, ZOHIFERPKBL TV E008 00 DT B ET, ) XFEFHFTOARREIN L TR
== Y RE, N MY TFIAE, BRENBROVIR ST R LTHEEINS DTHEERE
LTS,

N—=Ta v 3.6 THEHE: @B ole X —7F>—4 2 X3 DeprecationWarning 4K L %
T ZAUIFERDAN— 2 Tld SyntaxWarning 1272 D, W SyntaxError 272D £5

raw VY770 Th, 5IAFENY JRF 9 S aTIRr—FTEETH, Ny 72T vy BES FINHK
DEF; BRI o \"" BENRXFINY T IAVT, Ny ZRTyya “H AP ORI ERL ¥
I e \" RIS SCFANY T I AT (rtaw VT I AT BAEE L 0Ny J X5 v P a2 TROLE S Z LI
TEERA), BRI, (S 2 RT 9y 2 EBO 2 F— FLFETAS—F LT LE S OT) raw XF
FIZBE—DNYIRATvaTERODLEZLRTEIERRA 2518, Ny I RAT v Y aDERICEITIET
b, AT EIRT 2 OTIRABL. V7710~ THrZhs DO T LTHRRENET,

2.4.2 XF5)) TZILDOFEE (concatenation)

XFHNRANAL MY T I MG, BWVCRR 25T 2o T0TH (HAXFTRY - Td) BHHEEE 2
ZEMTEET, ThiIBELADXFHEEETL2DRILEKEEDET, L7223 > T, "hello" 'world'
¥ "helloworld" YU TT, ZOMEEZMS> &, Nv 7 X Ty v a®@lb L, ROXFEYEFRICH
BEL THEBITICE D 08720, B2V FIZICaXy b eBMTA2 I XATEET, flziL:

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

)

COBREIIEL NIV TERINTOVETN, RZV T2V LT Oy L TEEXINDE Z LI
FELTLEEW, EfTRCYFANERREZEES LZTE '+ HETEHELRITIUERD ERA, . VU
TINDEEITBVTL, WEITI2EBERICER 5 ANEX 2 o720 (raw XFH| e =FHG|HG2RE %

*1 https://www.unicode.org/Public/11.0.0/ued /NameAliases.txt
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CYXXTEZEY) ., 74—y MNEAXTFII T INLBHEDOXTII T INEBELEDT LI HTE
FITDOTHERELTLEXW,

243 74—y FEHXFIIVTII

N— a3 ¥ 3.6 THEM.

74— v MEAXFHN 7 7V ( formatted string literal ) E721% f-string (&, R '£' ERE'F' O
M7 FHNY 7 70T, IO FINE, BEER {F TRYILNAXTHLEWHRT7 4+ — L F2ED 5
ZeDTEEY, MOXXFIN T I NDGERINEDRHICETED S Z B EODITH LT, 74—<v b
FEHFHN 7 7 NMEFETRIC e L CIHic g 3,

IRy =T o= Y RTBEDLFHN TNV EFARICTa— RENET (72720 Y 7 D raw XFHITH
HBGERIREET) . TR =T —F 2% TFa— FLERIR, XFHONEIROGETHRRSNE T

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

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

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

XFEHD S B, FFERTHE N Mo LONISCF@m D I E 3, 220, ZEEEN {{' BT '3
BH—OBFEINCE S oNE T, B0 SEEN ' 3B 1 -V FOMED ZEKRL., 2ot
& Python OXTHED £5, (T Ny FRRCERIZERELE LT) Ko7 F 2 b b, FHEHROME L Oli#H %R
RLEWGEIE, RORICES '=' A TLEI WV, ZO®BRAE, BEERF 11 ko TEHAZII A
a7 4 — A FPEHRIZZENTEET, 6.2, ' v TERIEEFZEINTE %S, BR7 4 —L R
H—DPACHAEN '} THRDOD £9,

74—y MEXFHNY 7 orofucBnsKid, FHIICTH EAEE D Python ORD &5 b x5
D WL OOl HD £F, $3. HORFFHFINELA, ZL T, lambde XBXTRAR = 3R
FNCHRIMCHOMELR D D 5, BT 1 —L FHNODI (replacement expressions) (& (Bl 21X, =&EV A+ —
FFHNIRERHNT) BITEZEV IR TEX TN, IAVPZELI LI TEERA, 74—< v MAX
FHY 7 IANORE, HZV T IABHBT 227X MT, EroAOETHHiE %3,

N— a ¥ 3.7 TEHE: Python 3.7 K DRION—Y 3 Y Tli, await RE L async for MEELNER
. BEHESHEOHEIC I DFEINTVWERFATLR,

HF5 = pRESAE E HAXFINZ, ROTFF R PRB, F5 = BIOHizh X2 EA%75,
FREPAEIN ' DER, RO, BIY '=' ORIZEFNLZEANFIRIIXRTREFESNT T, HFIEEFD
FIELZRWRD . =" ZIEELGEE. T LT reprO Z@H LRRSHE N £5, —7, FX
FREFHFET 2HEE. BT 4 — L FT "' PHEESHTOVRVIRD, 7740 b T str( 258 S

24. UF3L 17
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nEJ,
N—Tar 3.8 TEM: F5 =,

b LEHLT 4 =V RPEEXINTOWGE. ROFHEifERIZ 7 +—~< v bORNICEHINE T, £ '1s' 1T
str() &, "'rv' T repr) &, ZLT "la' F ascii() ZMFUTHLFT,

ZORERIZ, HLWT format() DR barTr7r—vy bEhET, ERXBETRIR T HEIEHEERD
__format__ () XY v RiZEEIhET, EXEETHEABINEEEE. BXFHHREENET, 2L T
74—y M ENTMERIE. XFHRERORERMEIHASNE T,

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

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

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

7 x—== v MEAXFHNY T INOHI N OFEFET:

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f'"{line = }"

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

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

"line = The mill's closed "

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

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

WHOXTHN 7 7 e X @R DT @RGEE BT OXXTHNY 77 MIE T 25 HFOHRK W LRI, B
a7 4 =V FHIZ AMID 7+ —< v FEAXFHIN T 7L THEDLR TV S5 HFZEH 25 L3 TEEEA:
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f"abc {a["x"]} def" # error: outer string literal ended prematurely

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

ROFTANY I RF vy 2 3HHTEST, =27 —-%2EHLEI:

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

NY TRATyYaTDIAY — THRRERERZEGDZHEND BGET. —REHEBIER L T XN,

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

'newline: 10'

T4 =< MEAXTFH) TI0E, e ZAREEATWEPL o722 LT, docstring ¥ LTI X EHA.

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

T4 == MEAXTFHN 7 F L% Python IEM L7212 PEP 498 3B L T3V, $/-0HHT 2
NFEHNT +—~<v bOHFHAZRF > TWVWS str.format() HSMEL TL X0,

2.4.4 BMEVTSI

BUEY 77 i3 3D D 97, BE (integer). /NI (floating point number), B (imaginary
numbers) TF, HRHY 7 7 NVIEIFEL FEA. (ERBIFEH L E-OM e LTERET),

BIEY 77 VIR FESHEENTOARVI LIERL TSI W, -1 O &5 2fid, EEIIZEIEER T
(unary operator) '=> ¥ U7 )L 1 ZHAEDELDDTT,

245 BRI TSI

BEY) 77 VBN oFAER Cilb S 3

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

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

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

nonzerodigit = n.oonon

digit n= "o, . vgn

bindigit = "o | "1

24. UF3L 19
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octdigit n= oM.
hexdigit n= digit | "a"..."f" | "A"..."F"
X EY EIRE 2028528V HEZFRTIE, BV 77 VIREBREOHIREH D FHA.

TR =2a7V T ILDEERN T I THAINE T, 20207 VX —2a7 %o THT%
IN—FFT B THRARTTEET, 7YX =R 73 BFELHFEOMIZ 1 27, H2W0F 0x D &
ShEBEEEDHERIC 1 D7 HFATEE T,

2B, 0 OTHERDOETHICIZ 0 2T o EEA, ZHud. Python 23— a > 3.0 Do Twi
CHERXDOEY 71 OBEIRX 2T 2725 TT,

B TN DD R LET:

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

N—=ay 3.6 TEH: ZJA—FL2HWE LY TSAHRDOY VX —Ra7BHFEINB L5122 £ L,

2.4.6 FENMBRE) TSI

BN 7 2 ML RO E BT S L E

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

fraction n= "." digitpart

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

el BEHE L FEEERIIEIC 10 2EE Y UTERINE T, HlXiE, 077010 ZIELWERELTH D, 77e10
YRICEZRUE S, BFE/NUSEY 7L 0MD 5 3EOFHIZFEECHRELE T, BRYFTSAL LR X
ST, TYR—=—RATTHFE I N =TI TEET,

TV NS 7oA 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 tEHNL LIV T IAHFDOT7 VY X—Ra7BFIN3 L5k EL,
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2.4.7 E# (imaginary) VT3l

R 7 7ML T D &5 nFflER Cilh Sz 3

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

RER) 7 7 id, GRS 0.0 DEFRBERL £, ERBUEZoloFE/ MR oBETR S, 21
ZNOBEZEFEH/NMRA C [F CERIBOEIA 2 F 5 £ 9, FERERDE 0 TRWEE/ NI Z AR T 2123,
(3+4)) D XS WWEEY 7 7 VIR E MR IR L £ 5, UTICERY 77106l n < OhRL £

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

2.5 HEF

MR b=7 V3EETF T

ok / // h Q

2.6 7 X4 (delimiter)

UFRDO =27 idEEOFY 32 LTEIE 9

( ) C ] { }

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

U RIEFEMUEEECERY 7 I9AVHIRDEITET, EVA F=Z00FIER T 4 ARELITE T 2 AIEH
5 (ellipsis) V702 LTRIAIRE®REZRD £, VA MBEORBERAEET (augmented assignment
operator) &, FHIINCIET Y I X LTIREBVWE T, HEDITVET,

PUR o E1IFAIfE ASCII 3XFIE, o b —27 O —f8e UTRHRREKRZ R o T\ b, FAEHi#RIcE o T
HELRERZR > TWET:

LUIROEIFAIRE ASCII XFi&. Python TRHELNTVWERA, TALDXFHRLFHNI FILaX s b
DINCD B5E. BERFIcZ T - 5

$ ?

2.5. EEF 21
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filE
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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 RZEDHH: CPython TiX., id(x) ¥ x I TVWAEIRAEY LO7 FLRAZKLE T,

ATV ORIIA T 27 AT R— T 28IE (Bl len() ZIR—1F20) &, A7V 7 bHE
DS BMEEPELET, type) BIEUEIA 7Y =7 bW (AIAKD AT 27 b TTF) ZIRLET, FH—M L
AU, A7V x227 bR (type) bEEARAIGETT, !

ATz PCEko TR 2EE T2 I DARETT, HEZEETESLA 7Y 227 PO Z % mutable &
MU Ed, ARRIHEEZZEETERNA 7Y 27 DI % immutable EWFXEF, (mutable 24 7Y =
7 PANDSRERML TV immutable 23> 7F A4 7Y =7 FDOffIZ, ZOHLTVWE AT =27 bD
EWZL LTZRRCEL L E T, a VT FBREDATI =27 P EEHL TO 200082 L RO THIUL
immutable 772 &2 2 Z B TEET, LD > T, immutable 2> 5 DIIMENZEEAIRED & 5 2> £ FTBLIC
—HITE2DITEHYEVA) 7Y =7 bD mutable ¥ I PIFZOENC I > THRED ET, HlZIX. K
R, Sy 2 PABID 4 ¥ 2 & > ZE immutable T, dict % list (& mutable T3,

A7V NEBRIICHIET A Z L IETEERA; L2 L, A 7Y 27 MCEFERRE (unreachable) 1272 3
. AR=YavL 7> ar (garbage-collection) 12 &k > TUHEN 20 LNLERA, ARN—YaLryar
ZELELD, BUTORVEEDFHF SN TOVET — FEARRA 7 =7 P 2L L TLEDRWHARED,
ANR=TAVL 7T arzE5RET LNIERENEDMETT,

CPython REDFHM: HIED CPython EETIIZMIA Y >+ (reference-counting) 77X Z > TH D,
(AF2aryeLO) fERBEEZToTWVEIR=—IUA TV =7 M2 BERH L3, CORETIIFLALD
FT7Y 27 VEEGERREICKR 2 L RIFFICAUET 2 Z e N TEZTH, BERESREELIRN-—IF T =27 +D

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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PEEDTEEIITHOND EORAEL TV A DI TIEDH D A, BRSEEFFOIR-IF TV 27 MUEDH
oWV TIE, gc BV 2 —LESHIRL TL 72XV, CPython IANDFEEIIBIOHRE[M > TE D, CPython
HFERIGADAREZMES b LI ERA, A 7T =27 FHERERREICR o7z ZICHIFEICK T XN Z &
WHLRWTLEZIW (TT2E 7 7 A VERTIHRINCHAT T ZE W),

FEED P L —AERER TNy THRE R AT, BERINESINTLEI L5847V =7 M 2AFESEL I L
DBHBEDTERELTLIZE N, E, "try...ezcept’ X Mo THANZHETEZ LI THL, A7V =7
FeEFSIEDZIERHDFT,

FA7T 2T ME LT 7 AR T 4 Y RV, VHHED (external) 7 VY —ZANOBREE
DHOBDHNET, ZNOHDVY—RF, ATV MBI R=YaL 7y ayINBIBRENE DD
CHBEINTVETY, ARN=—YaL 7y ayPMTbhaRFEHIRNDT, 25 LA 7Y =2 MISERY
YV — R HIRINCIREING 2 ik, KR close() XV v FHMELTVWET, 25 LAATI =7 MIFAR
BNZ close T2 Lo MAHERINE T, ZOWELTAHICIE, "try..finally X, ‘with X&EHS 2@
FT3,

oA 727 MIXWT 2SR OF T2 b HHET; Zhbid AT F (container) &N E
T, AVTFATI 7 DBl LT, 2T, YA, BIUFEPEITONET, A7V FADBIR
BB 7 FDEDO—ETT, IZAYDHE. AV TFDEEVI ., AV TFIIA>TWEF TV =7
FOEDZEZIEL. TNBF T VDTAT YT AT ATEDYERA; L2LEDYSL, a7 FOE
HAREMEIC DWW TR B GE, SEZWCAVTFRA-OTWEL T I 7 bDTAT YT 4T 4DIERIEL
F9, LEDoT, (XTNDEIR) BEERRERA TV =7 bHPEFEARER T 7Y =7 bAOBRBEETH
B, ZOMEPZENT Z2DEFEHEARER A TV =7 PPEBEINRF, EW0WH 22D ET,

B34 7227 POBWEDIZL ALY L TIKHE LET, A7V VDTATYT AT ADEEPE S NTE
A HEZERCEEICAGEINET: ZEARRETIE, MREZFET 2 X5 278BFEZ21T5 . EBRCE
LR BFEOT 7Y 2 7 PAOBREZRT e 2H D £330, £EBARRRA 7V 27 FTIRZED
EOBFEREIDZERA, flZIX. a=1;b=1F22, abbidfil Z2FoORLATITP=7 %
ST EDHBEL, ZOTHRVEEDDHDFT, ZNUEIFHEEKELES, LrL.c=[1;d=0¢
FT22,.ctdiFENENZO0DE KRSz, AWIR—ER, FIEREINZEDY A N 2B T 5 Z MR
HENTVET, (c=d=[0 35 . c2dDOHMARALATY =7 b ERALZET)

3.2 REEDMiEE

PURE Python IZHARAEN TV R ROV X M TY, (FHEITX- T, C. Java, $RIFZZOMOFIETED
N7) EEREY 2 — LT, ZOMOBINERINT VWL DD D ET, il (FHER. BEEZMEN
WELE S B EA. %) OB Z0WTWEES 4 77 ) 2@ L TRES A E TS FERoNN—Y a0
Python Tid, ORBEMIEICZ D X5 RBMALENEH LOEEA,

DURICHAS 2B DWW o202, " B (special attribute)’ 2FZE L 7-B%23H D £5, Zho0ENE
BREANDT 7 L ZAFEZREMT 20T, —RIZHBRICHHT 27200 DTRED D FX A, FRELED
EFRIIFRAEE X NS AREMED D D £ 3,

None ZORICIZHE—DEL»H D EFXVA. ZOEEFOATI 27 VEEE—DOULPGFELEEA, 20O
F 7V 27 MIHAIAAK None TP 7 RENFE T, ZDF TV 27 MIE. A LI TEDBITFLEL

24 EIET-RETI



The Python Language Reference, 'J1)—2X 3.10.15

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,

__repr__ () ¥ __str__ () POEHBEINTZHBYES 7 ADOXFHNIRINIIRD L 5 RSN H H 3

o ZOXFINZ, 77RAVRALZ7RIZE L B, TOBUEOEEZFiOA 7Y = 7 P REKT
LEMEIMEY 7 I VT,

o TEZLH, 10 ZKELTRBEINET,

o NMIUSORNICH B 1 DDEBREZRWT, RiC#LZPn3RREhEEA,
o MNEDBICH B 1 DDEBRERVWT, NEALZPoRERINERA,
o FBRBEIEAKDL EDARRINET,

Python (388, HH/NAEL BEBOB T ZIToTWE S

numbers.Integral (B#) BEANI, B (FOBB LUADK) 2R ITBFANEANICEIT 2 HH
ERBT HMTT,

BRI 2 ESD £

BHY (int) EHIROBPAORZRIIL 325, FMAHELR () X €V ¥4 XOHIRD A% %2
JET, 7 MEEPTRAZEREOLDIC 2 ERRB 2RO L BESNE T, A0S
By POEICHERICES TS K5 R 252 % 2 OB O TtLREIhE T,

7 —IL{E (bool) HEMAfED False & True ZXL %3, False & True &XKT 2 DDA 7Yz
FDAWT—NMMEF TS 27 P TF, T VHBEBORERTH D, FLA DRI T
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ZFNZFEN 0 2 1 DESTREBBVETH, fildte LTXFINCERIN - B EATNH
"False" BX U "True" 2W\WI XFHIRINE T,

BREIUCHT 2 RANZ, AoBRE &Ly 7 MERS Y X 7HEICBWT, RO ARFLBERH
TELLOENEINTVET,

numbers.Real (float) (BE) ZOANIFHEMEL ~LOEEEFE/ NSRRI L £9, RETHE
BAEOHMFP A — =70 —DPNFFHBEEDO 7 —F 77 F v (BLK C % Java IZ X 2E%)
WZHEWE 3, Python I ZHMEFE/ NSz R— M LERA, —RINCERERE NS EE
FoEBAEE ety - XEYVDHAZENT 270 e @AZNET, LHrL, 25 LAHIE
Python TA 7Y =7 FZEWSED A —N—~v FIZHERNNWEWA 722 bDTT, /2. 2HEHD
FEVNBUR B 2RO Z  THMIICR 2 EIE D D £ E A,

numbers.Complex (complex) ZDHII, FHEML NV THEEE L STV EFE/NNIUEE 2 o
WU THBERERBL 3, FEV/NGRICOVWTHERZO LA UHEN Y TIdE D 3, HRM =z
DFEEFR B L CREEER . 2hehmsat LEREN z.real 3L z. imag TIROHFT Z 2T
EE30

=iV AB (sequence) ZDEUX, HROIEFES (ordered set) #RHL T, BRIZIFADEETA >~

T AMEEINTOE T, HAAABEE len() 252, > —F Y ADOBERMERLET, ¥—Fr VR
DEED n DFA. A VT2 RZ0,1,...,n-1 PORIZEETT, O—Fr YA a DEFE {1 ali] T
HEBIRLE T,

= Y RAFRA T A REE (slice) B R—PLTVET: ali:j]l T2k, i<=k<jTHIZAVT
Ak EHORTOEREEIRLET, ARBL LTRIA ZREHVESHAE, X744 AFFACEE S
ORIy =TV AERLET, Filehy =T Y ARNTE, A VT I7AEED 00 OHBES X SITA4 ¥
T ADERIRD BB LET,

=T YRZEoTIE, BED 7 AT v S (step)” 8T X XEFED T HERA F A R (extended slice)”
HYR—PLTVET: ali:j:kl F x =1 + nxk, n>= 02D i<=x<jTHEILIBRA VT IR
T ZROLO7% o RTOHEBZFNL 5,

= v AZ, BEARERDDL, T TROWA TR SN TVWET:

EERBERS —T >R (immutable sequence) ZEEANRELRS — 7 Y 2AMDA 7Y =7 ME. —EAMNK
TNBEZDEELEETZIENTEERA, (AT7V 27 MDA TV 27 FADBEH A -
TWaHE., ZRINTVEA 7Y 27 MIEEARERA 7227 FThH KL, ZOHEIIEESN
ZAREMES DD 3 L L, ZEARERLT 7Y 27 FHPEHEBELTVEA 7Y 227 POEEH
it ZETB L ATEERA, )

UM ORI ZEEARE > — 7 ¥ ZRIT S

XFHB (string) XFHiE Unicode 2 — KRS ¥ b2 RET Z2HEORSN TS, XFHHDO LD
I—FHRA 2 FdH U+0000 - U+10FFFF O#HPHITRIAE N2 Z L BT E %9, Python IX char
Bt A, RO, XFHFDEDa—FRA Y FHEX "1 OXFHNA TV =27 b
ELTRBTZINTEE T, MAABLBEE ord() F¢FFHIF % U+0000 - U+10FFFF
DEHIPADREENCEHIL £, F/z. HARABBE chr() 13 0 - 10FFFF DO#iH DEEEE 0
TEIEX 1 ONFINCEHRL ¥, str.encode() F7FRAbrva—F4 7 %52k
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T str % bytes AT 27015 Z A TE X T, 7. bytes.decode() IZLDZD
WETTEZENTEETD,

KF7ILE (tuple) X FNVOEZIIEED Python 7V =7 FTF, DU LOEEN L2 &
TniE, HxDEZEERBT 2R TR THRLET, H—0EE»rLRLZ XTI
(HEE 5 singleton’) 25121, EREZRHTI2XOBERICH V22T (H—0A 21T
TREATIVEERLEFEA, ZHUE, REI V-T2 HFEMEFEZ 2 L5 LN
BBV NHTT), BEROELBRVAFEMDONZIES L 22D X TNk D £5,

bytes bytes 4 7Y = 7 MIAEREHTT, ERIE 8-bit N4 M T, 0 <= x < 256 OHFH DR
BTORBENET, (b'abc' DK SR) bytes VT FARMAIAALD bytes() AV A 77
RufioT bytes 77327 PEETEE T, £/, bytes £ 7Y =7 Md decode() X
Yy Rl TN T a— FTEET,

EEARER S — 7 > ZAB (mutable sequence) ZHAJRER S — 7 Y RE, E LR TEET 2 2 e H
TEET, AHEARERY — 7 VAT, BFERILPRA T A AR 2 M > THRE SN ERICRAZ
79 2D TE, del (delete) X &Moo THZEZHIRT 2L TEET,

Python IZHEAIH HHAAENTVWAIEEARER S —F Y ABX, 508 2ADTT:

JZ L8 (list) UARFOERFIMEED Python A 7Y =7 MITEE T, VR ML AFELOH
WCAH YR TRYISNIREBWRTED £3, (REN 0 1 D=7 Y RA%2MES - DITRHRR
BAEDTERBBERNZ LICERLTLIEE W, )

NA REEF bytearray A4 7Y = 27 MIZHEAIRERELYI TS, HAAAD bytearray() IR b
Z7 Rk TEREINE T, ZEARER I L ZRITIZ (0F D Ny > 2 b TERW), byte
array 1ZZHEARER bytes A 7V 2 7 P EEUA VY X —7 = — A HRRERRBEL £ 3

JLIREY 2 —JL array %, collections EV a2 — W&, I6KREIa—R TNy —F 28
DD D F5,

E£58 £, HEORW, 22— TAERA TV =27 VORREAERBLE T, T07z0, (FF]
D) IWRFEFTA YT IRAT 7 RRAITEEE A 122U, 47 L — MIATRET, MHAAARE
len() BWHESOEBHERL £3, BEEHO—RNLMENTIE BECELTVW2020EHELT R b,
= Ao DEHEOHRR, HIBES - FIRE - £ - WE L Vo RECENREHE O E TS,

ELHOER T, HEOX— R UHEMICET AL —NEH IR E 3, BUEENLE R oBE R
N—IUIZHED T2 IR L TL 22XV, L 2 D0FMED LEFERDFAMTH 2 (H 2 1 & 1.0) &
B, ZDHIBED 1 ODAEHERB[ICEDDLIENTEET,

BIE, 2 DDMBABEE/B DD 3

E688 WZERERETT, HARAAD set() aY A M T 7 XTHEREIN, B 5 add() HREDWVL
DOHRDRXY y FTEHTEET,

Frozen set B AZLREEATT, HAAAD frozenset() AV AT 7 XIZ Ko TIERRENE T,
frozenset IZFRET /Ny a28EE 2D T, JIOESHOBERICK 72D, HEOF—ITTHI LM
TE%E9,

IvEYTE (mapping) EEDA Y FI7AERTA v Fr2bE&Nz, A7V 227 v ok 26ROEES
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RELFET, BRFREL alk] X k TAH VT I7RIBESNLERE a HOBEIRL £7; BRI E
RREROPTHES Z e TE, AR del XOXWMRIZT BN TEE T, HAAABEE lenO 13,
Ty EYIHNOBEREERLET,

Python &M HMAAAENT WSy BV 7HIX SD8 ZA5—D27FTT:

EER (dictionary) IXFEEOMETA VT I/ RINLA TV =27 b oRIAROEEERLET,
F— (key) ¥ LTHARWVEOHE—DRIT, V2 b0FE, 2L TH7 V=2 b OFR—HTRE<
ECHEREIN S ZOMOEERRELRRTT, iud, FFENEZIRMNCHEEST S LT, F—D 1y
Y aEHPAETH 20BN D 270 TT, FUEMNE X — 12555, F—E3lE oREtEc s
JABANCRENET: ZOoDESFELLR2HE (FlZiX 1 & 1.0), BWFELFHFEDOZ Y MY
ERIA VT IR LTS ZeNTEET,

R ADIEF ZRIF L £, 2% D, F—@3HFICEBMEINAEREREAThEET, B
FOXF—ZEZMZTH, F—DIEFEIZEDLD F¥A, F—ZHIRLZOBICHHAT S L, JTD
BT 7% K FEE ORBRITEME N E T,

PEEIIAHEARELT B LY KRl TAERL ET (BERT 2Z2RLTIEZEWV),

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

N—= a ¥ 3.7 TAEH: Python DN— 2 > 3.6 Tk, HFEIHAEFEZRFLEEATLR,
CPython 3.6 TIIHFAIEFIIAFFEINFE Lz, ZRUIRESINLFEOIEr WS b, 20Y
RFDOEEDOMIE & AR ENTVE L,

]

MO LATHERY (callable type) BIEOMEONH LHRME (UL (call) BH) 2175 2 e TE 0T

I—HERBE (user-defined function) T—HERBEA 7Y =7 NI, BIBEREZITS 2 TEK
TNET (BHER 2R), B, K515 (formal parameter) VU R + 2 [ UEODEZED A - 75|
BURreedbiMOrHIhED,

gk
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B
R

=13
__doc_ DO R Fa X 07— a v LFHT, FFaXxyi— | EXAALARE
¥ a YDRWEEIE None I8 D 3, H 77 T RITHk
ARENER A

__name__ B D 44T T, F
__qualname__ B D qualified name T3, &
N—a ¥ 3.3 TEM.
__module__ P EREINTVWEEIY 22— LDLAEITTT, YV a2— | EXAATRE
N WEEE None 1272 D £35,
__defaults__ T 7 4V MEZEOSIEICH T 27 7 40 MEDIND & | FEEAAARE
NI=RTNT, 77 30 MaZF D51 e w5 EITE
None 272D ¥7

__code__ AVRANINZEBEREERT T2 - KA 7Y 20 | HEAAARE
FTF,
__globals__ B D7 a — "V ERDA - 78E (ANDZR) TF — | iANLEH
COREZ, BEIERINTVEEY 2—1DrE—
NV 2 RE L 5

__dict__ EEOBEBEEEZ Y R— b T 200K RZERABIND & | FHXIALAHE
NTVET,
__closure__ None ¥7zI3BI DM 4 D BHZER (53BN DER) 12 | At LER
B U THEZRBLTOS L (cell) B 5725 X TN
%D FF, cell_contents BIHEICOVWTOFHIT %
ZIL T E W,

__annotations__ | ST X —RXRDERDBA - =FHETT, HEDF—1IT | EXAATHE
A —=ZRHT, BYEOFRDID 285E1X. 'return' 3
ZOX—rnbxd, CORMEEH-oTFEET LI LD
H¥R1Z annotations-howto ZZM L TL X W,
__kwdefaults__ F—U—REFARIX—ZDT 7+ Mk EUHE FXIAATHE
T3,

MEZAAARE) L IRV EINTWEEEDIFE AR, RASNLEOEF =y 7 LET,

A7V 27 M3 g/, TEOBMEHRELLZDEUS LD TEE T, ZOMEEIE. B2 IXBE%K
WA RT—=RENE LI WGER IR ET, BBOD get % set 1Zid, BED Fy PR EMHWV
¥7, HEORETIE. - EEOBAHTOAEMEZHR—FLTVWIOTEFRELTTEL, #
FHAHREABOBIEIIFIRT K- TBFETT,

YL F TP 27 MIEM cell contents BFHioTWE T, ZHIFRILDEERRET DDA
T, LLDEEBZDIZHHEZFET,

BMBUERICHE T 2 20O BERIZEBOa - ATV 27 b oG onET, BN
(internal type) 2B 3 2&HHZ S L T 23V, cell AU types €Y a— 067 7 £ R
TEXJ,
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AVRARVAAYI YR A UVARVAXY 9 RATI2 T NI, VIR, VIRAL VARV RALTED

FEOH LABEA 72 = & b (GBI — PR BT E T,

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

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

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

) ==

Vo RBRERINEZEY 2 — VORI, BY 2 —LEDBR WIS None 127D F9,

XYy RbEi, RECHIERA 7Y =2 FOEEOMBBMEIC (HOREITEIEAN) 7
I RTEET,

25 2DBEMNE BEICEoTIEZDI FADA VAR ZAENLT) BT 2 &, Z0EMED
I—PEROBEBA T2 VERIWE T TARXY v FAT I 27 bTHUL, TP EZEXY v F
FTI 27 PREREINDZ DD FT,

IIADPBA VAR Y AL TV ERBEKEA 727 P2HUST 22210k oTH VR XK
VARV RATI 27 bPEREINI-L &, __self__ BMIEZEDA VARV AT, ZORXY v
FA7Yx7 MIREEIRTWS (bound) EWVWWET, HILWAY v FO __func__ EHIZd &
OBEEA T =27 T,

TIARA VAR VADS T FARXY 9 FATV 27 FRRBT A2 212Xk oTA VARV AR
VYV RATO 2l " ERINZE =, __self  BWHIZIZIIRXRZFDHDT, __func__ B

FZARXY vy FORKIZH 2B-A 7Y =27 FTT,

AVARYARAY y RATI =7 PHBROH SN B, RECH 288 (__func__) ISR HEH
¥, O E IIRA VARV R (__self__) D5V R bDEFHICHAIhE T, HlZIE C
P EO DEBRBEBDLIIA . x B CDAVARYRAL TS, x.f(1) OULH LI C.f (x,
1) OMFHL R TS,

TIARI Y RATI 2T IDHBA VARV ARV v RATI 2 7 MG NBZEE, __self _

WICFREREINATWE 7" V9 RL VYRRV R XFEBRIE 7 SRZDHDHRDT, x.£(1) R C.£(1) D
MOH LI, BECH2EE £ ¥ LT £(C,1) OMUFHL 2T,

BB AT FDRHOA VARV ARXY y REATI 27 PANDEE, A VARV ADOR
PEAED SN BT E T, HECLoTE, BEEZr— I VERITRKALTEE, 20
0 —ANVERZEFOH T & 5127 2 DM RVLREICZD £5, Fh, EROZRZ2 -3¢
FHEB N L ToRTORET; ZOMONIH LAJEA 7Y =7 b (BLUHOH LATGEETR WL
ETOATY =27 b) F EShFICWMOEEhE T, Zhhs, 7724 Y RAEZ2DEMHIC
3o TW2A—PERBEIE, HEXY v FICEBEINEEA; BRI N 2013 B2 720
RBIETH 258 £\ T,

Tz L— R (generator function) yield 3 (yield X OFiZZM) 25K LIEXY v F

B PR L—EH EWEINE T, 2O LD RN I 2IdFEIC, BRoORKEE
TT2DRMEZE ATL—F AT VRIBLET: /1 7L —&D iterator.__next__() X
Yy REMEUHT ., yield XZ2 Mo CTEIEEE XN 2 ETHBMEETLE T, BED return X
BFITT BRI EL 2 21X, StopIteration FISABEH N, 4 7L —X2NRTNEZ{HD
REREFTHELTVET,
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J)L—F U B# (coroutine function) async def ZHH L TERSI MK XY v F2 JIL—F
B (coroutine function) EWFNE T, MOH SR, 20 X 5 RBBUE coroutine + 7Y =
M RIRLET, a—F VBBUL async with X async for X2 TR await REHFOZ
EHHRET, DN—FoFTII b ZBRLTIEZ W,

JERHEAY = L — R EBEK (asynchronous generator function) async def %o TER X4, yield
XEMHHLTWAHEE XY v K% asynchronous generator function LW-UXET, 2D X5
B, MoEhize =2 JFREAATL—F A7 227 V2R LET, 2OF TP 22 M async
for XCTRABODAEKEZIATT 2DITHZET,

IEEAA 7L —& D aiterator.__anext__ XYV v FEMUHIT &, MOUBRRE-XNTWD
Y&, yield REHEWVEZIEME ST 2 ZAFCTUEEED 2 awaitable BB L E 5, DRI
22D return XEFETT S, b LI D DICHE Lz L 21X, StopAsyncIteration ffl
SipsEiE . JERA 7L — XIS TR EEORRICEEL 28I D £7,

#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__
. D EBRINTVWBREY 2 —LDOELHITT, TV 2 —LERRWIESEIE None 122D £9,

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,

VR JI7RAIMUHLATEET T, Z2DA 72 =27 MIEE., 2DV T ADHIZRA VAR ZAD
777 M) LTIREVWETHS.,  new () BA—N—F34 LT, XNVZ—>arvzeH-¥3
ZeHTEET, PP LICHEDLNZEIBUE, __new__() &, HAWRIBETIE __dnit__ (O I
X, #Hireist v 22 200 fEbE 3,

DSADAVRAAVAR FEDIZSADA VARV RIE, Z7FRAT __call () XY v REEHT
Z Y CHUHLUATREIC R D £3,

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,

ERFAD (FZIAAAAERR) BN
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__name__ EY 22— )LD,
_doc__ EVa—NDRFaXYbMT, XFH», & LAHATERVEAIE None T,

__file. B—FRENEEIT2a—NT 7 ANVDRRELTT, 4 VX T ) RITHHNZY > 27 3T
W3 CEVa2a— DI RFEDEEDEY 2 — L TlE, __file_ BUHEIGFEELRZVH,D

LNERA, HESA TS UnLENICO— FENLIEREY 2 — VDS, ZoEMEE #
E5A4A 75V 774 LDRRAZIIHRD T,

__annotations__ EY a2 — VOKREKOETHINE L BHT/T—>3> 2HBANT 55
#HTTF, __annotations__ ZFHTEIRA NI 774 AZDO0WTWE, 7/ 7—>avd
HOWTO Z#ZH L TLZ&E W,

SAN LEHRORFEME: __dict__ I3EY 2 —LOARIZERT, H#ELF TV T,

CPython REODFM#: CPython WEY 2 —AFHEZHIFRT 2 HEICE D, EY a— L EEEIEE
SBEFH > TV LTHZOHEEFETY 2 — B 2a—ThoANERICHIRI N E T, Zhizltly
2120F, HEZAV -T2, HEZEEM > TV AHEY 2 — A2 REEL TLLE W,

NRBLISAE HRRLYSABENLER., 75 AEHR (FFATE BH) TERSNET, 25 R3H

HBA T 27 P THERESINLAHZEMZR > TWE S, 77 2ABHOZRIE, ZOHEFIIHT 25K
(lookup) ICEIFRX N E 3, B2, C.x 1k C.__dict__["x"] WCHEREI N ¥ T (/=72 L. EBHESHKO
BEREZEZONZ2EOPDT7 vy I70HD ET), BUENRZDERTHROP LRV &, ZORKY 7R
THERDPT SN FET, BESZ 720 ZDHRIZ, C3 XYV v FERIEF (MRO=method resolution
order) ZHH L TWT, HBOMARBEIHBEOMEICORD S X4 7EY F) MRIEEHN D - T
BIELCEMEL 9, C3 MRO iIZ2OWT D X hF iR ERIE, 23 V) —RARXMNET S FFaxX> b
https://www.python.org/download /releases/2.3/mro/ IZH D £5,

JIA(CELET) BUESRDY I IAXY Yy RATI 27 bRBRES LT HL XTI, 204 TV
7 hME __self__ JBUNCTHEEIBAVARYARXY vy FAT Y 27 MIEHBINE T, HHIX
Vy RATI 27 bRIBES T 2L X XYy RATY 27 bToIy FINLA TV b
WWEBEINE T, TAIUTE (descriptor) DRE HiExSWT 2, ELNOEHTY 7 X0 5HD
HUZZBMEL EBRIC __dict__ WREFEINTVERDDODREREZZERDHE2DODBTH1D F5,

77 AENERAT I, 207 7 ADHELIVEHIN, HIES 7 RAOFHFIEHRL ELEA,
JIARXTY 27 VEMUHET (LEESR) &, V7R VARV RARERLET (FiLx23H).
ek

__name__ 77 A%,

__module__ 7 IADPERINTWVWBEEY 2 —LDGHEI,

__dict__ 77 RAOHFIEMEZRML TV 2 EE,

__bases__ N—RFZ IRV RAMIBNBIEFTR=R7 7 ZAEEMNLTNDE XTI,

_doc__ ZZADFFaXy T, X¥Hh, & LRERDYEE None T,

__annotations__ 7 7 RADOAKRKDFATHICPNE LT BRT7 /T7—> 3> ZNT 2HETT,
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__annotations__ ZHHTEIRA NS 77 4 R0V TWE, 7/ 7—>2 »® HOWTO
EZRLTLEZ W,

VS AA YRRV R (class instance) 27T AA YRRV R, 7I7AA TV 22 b (ERSR) 2U0HLT
ERLET, 7 IR VAR Y AIFFETEEIN-AHIEMER > TED. BUESRORKIIZET
DEFHENRRINET, I TRUENRODLT. A YRR VAD Y FRCZDHHIDEEND 5 & &=
W, MO T IRABMEERRLET, Rob o0 7 RABUN -V ERBABA 7P 27 Vo728
By IV ITARA VAR A% __self__ JBWLTEA VARV ARXY v RAT V=7 MICEHIL &7, #
AV 9 RATV 27 bRIFTARXY y FATY 27 PHRARKIEBREINET; LD " 75 R 2%
LTSV, TRIVTE (descriptor) DRE HizBRT 2. FLHOBHTA VAL 2%
HBLTZ IR WMOHLZEEE ERIC __dict__ KRFEINTVWELDOPRERLZZBHEDN
BPDET, ZIABEBPRONST, 2OF T2 VDI TAD __getattr__ () XYV v REH-
TVA5EIE. BROBHERLTDICZOXY v REABOHIWET,

BHEORAPHIRETD &, 4 VARV ADHERFHLETH, 77 ROHELEHTIZEHD
FXHA, 7I7AT __setattr ()R __delattr () XY v FAERINTWBGHE, EHEA VAR
VADHEREHTAIRDDICIASLDR Y vy FANRRHINET,

TR VAR AR, DEIFEDHHDXY v REFoTVWARIGE, BiEfey -7 28 H50»
B~y TR X SICIRES Z8 DN TEE T, FHAYV Y R 22 L TLEX W,

FkENE: _ dict__ W3EMEOEETT; _ _class. @FA VARV ADI FTRATT,

/O FTTxzO b (Z7ANFTTSI LDRI%R) file object WEBDPNIZT7 7 ANERLET, 7744
T2 VEER DDA RSa— by DD EF: open() MHAAARE. os.popen() .
os.fdopen() . Y7 v ;A 7Y 27 M D makefile() XV v F (H2WVIEILIREY 2 —h HIEHEEX
NAMHOREBPR XY v F)

A 7Yz b sys.stdin . sys.stdout B XU sys.stderr &, 4 ¥ X TV X OIFEREA S, FHEH
. BIOHEELS IR M) —2ZHIET 27 7 AVA TV 27 Myt ang 3, casidxd
NTTF X ME— FTHPN, io.TextI0Base iR 7 AT L o> TER SN A ¥ X — 7 = — RITHE
WET,

REREY (internal type) 4 ¥ X 7V ZDBPERINICHE > TV 2B WL Oh 0B, 2 —FIAFIhTVET, 2
NODERIIFRDA YR TVRDAN—Y a Y CRABSNLARENEAH D 25, 2 ZTIFRBD5E
DD THEE %3,

Jd—RATZzIb a—-F 477 Md N1 LAV NALILENT (byte-compiled) FEATATRER
Python 2 —F, % NA FO—F 2RBHLET, a—FA TV 7 e 7Y 27 P DiEW
F B 7Y 27 PBRO 70— VR (BBEER L TWEEY 2 — 1D —oVk) 12
LTRSS ZFH > T DI L, a—F4A 79227 M2Ray7F A bAR0vEns5 2
ETY; e ATV 27 TR T 7 ANV MIEHERZEETEE TN, a—FA 722+ T
BTEERA (FTRICGIHREIN2HEZRIT 5720), BRI 7Y =27 P eEY a—-F4 7Y
7 MAZEEARRRET, ZEARERA 7Y 27 bADOZRE (B, BECEDLLT) 8AFEEA

A LEHORHREM: co_name B, co_argecount XM EL I (MBEHHIIKE T 7 +
N MEZFFORIEE &) ORI, co_posonlyargcount IIfEHEMGIE (77 v MEZHO5|
Breat) O co_nlocals FFEDMES (512 &) v — A NVEHOR. co_varnames I
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0 — A NVEBG AL 22 TV (5B > 5% %), co_cellvars (34 R P SNBBTSK
XN TWVWA 0 — INLEBOLRIZRALT=Z F)L, co_freevars \ZEHHAZTHOLRIZHML 1= &
TV, co_code 1FNA b a—FRHIZRB L TWVBXFF. co_consts N4 a2 — R THELAT
W3 YT INERNLIZRZ TV, co_names F N4 b a— R THELATWBHETOA 72X T,
co_filename (INA baA—FDa Y A ApfTbiz7 7 £ VH, co_firstlineno (ZFE DR
HIDITES. co_lnotab IS Fa—FF 7ty b OTEEANOXNEMNITE a— F{LLZXF
F FEEHIIZOWTIEA YR =TV EXDY —Ra—FEZRL T X W), co_stacksize (I
TRERZAR Yy 7% 4 X, co_flags 134 VX TV XHDK AT 5 7% a— R{ILL72EHL

LTRD7727Ey b co_flags TERSINTVET: 0x04 £ v M, B xarguments X%
o TIHEEOBOMNES I BEeZHMTE 2581 THNET; 0x08 ¥y MiE. BIEA *+keywords
B edioTHF—U— FE[HEZHTEBEAICTTONET; 0x20 ¥y M. BB 2 21—
RTHHHEALTOHNE T,

TFoRE%EE (future feature) EE (from __future__ import division) ® ¥7:. co_flags O
Ly F2IUTHIET, a— 47927 FHPREDKEZAEMCLTary i frahTnd L
ZRLE T 0x2000 By ME, BIBDRRIEREZ AT L Tar A LS TV R HEITLTS
NFET; LIETDAN—T 2 > @ Python T, 0x10 B XL 0x1000 ¥y FDfELNTVE Lz,

co_flags OZ DDy MIRERICHNERNCHIH T 2 Iz PRI TVE T,

IA—FAT70 =27 BB ERBFL TWVWAIEE. co_consts DERAIDOERIIEBD KF 2 X >
F—2a YNFHICHEDFET, FFaXryi—3a Y XFEHBERINTVARWESIZIE None 12
BHET,

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

Fo EFT7L =23 L —2Ny 277V 2 b (FidBHR) AIcHBIL, BiRahz L —2H
BUTEINET,

At UHHORHREN: f_back WWEATORAX v 7 7L —4 (MOHLMOAH) T, 2R
Ry 7 7L —hLDE FE 5 None TF; f_code ZZFD 7L —ATHEITERhTWBEa— K+ 7
Pz FTT; f_locals Eu— WL EHOFERIHEbLNZEFETT; f_globals 1377 — UL
BuzfEbh £F; £_builtins 13MHAAAD (Python EHOD) ARNCEONE T £_lasti I
BRMBI—F (3=FATI27 bDAA ba— FXFHANDA VT v 7 R) TE,

f_code ND 7 7+t AL object.__getattr__ IZ obj ¥ "f_code" ZE L TITWVWETH, BEEA
NY b+ ZEBLES,

Rillie E = AABBEREM:: £_trace 1% None THRWEAIX., 2 — FOEITHICHEARA RV T
MOHXNZBTT (TN IBFALES), BHEIE Y —RADFHLWITI A XY b HFEIT
INFETH, f_trace_lines % False ICHET DI L TANY FORITEEMLTEET,

&L f_trace_opcodes % True ICRHEL T, T I— R DAXRY FOBEREZFAILTVWS
hrHLNFERFA . ZHF. P =BT X > TEH I NN L —2 3 TW» 3 B8R
H7=356. RERRA VZ—T) ZORBZFLNNZORBZE0H LAV LIZHERLTL W,

f_lineno X7 L —2HICBIF 2BEDITHEETT — b L — R (trace function) T Z DA
CEZAABEITI . HBELLITEY Yy T LET (RFROFTIL—LICWVE L EDA), T

34
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Ny AT _fileno ZHEZALZ LT, ¥ v 7 ® (Set Next Statement e b) ZHET
EREIC

TL—LF 79227 FEIXY Y F2—DHR—-FLFT:

frame.clear ()
DXV RE7V—LBMFFR L T2 — IV ERANDOZRBELTHIRLE T, £/, 7
=BT 2 AL =B LTOWEESE, Y2 Rx L —RICHRTUEMMTbE T, 24U
FoTI7V =LA 7927 VEBARERSHRIMHEINS X512k 5 (HIRIX. Flstz
WL, BTHS72DIC L =2y 22 ET B 5H).

7 L — LDBEFEITH DY E RuntimeError 23 A X 3,
N—a v 3.4 Tl

FL—ZNw P (traceback) Z7J Vb FL—ANw 747V 27 NI DA R Yy 7 b L—R%
RILFET, "L —ARNw I F TV =7 MBI E T2 & ZITHEBANIER S N7z D, types.
TracebackType Z WO U CHRIICBIER SN2 LE T,

BEERANCIEL S Tz b L =2 Ny TR, BIHANY FTDRRNFITRALZ v 7 2R o TV LB
RoZeL VI, PL—ANy 74727 FOBBHED ML —X Ny ZOFNIHAIHES, fi
ANV RIICADE, AZy 7 b =% 707 S AAITHATES X5k DET, (y X %
ZH, ) PL =Ny ZId, sys.exc_info() DR FT X N D=FHDOEER, L L B4 D
__traceback__ @ LTHELNET,

T T MTHEYIZNY RIDR0E & AKXy 7 P L =R (5 ELEFE AN T) FHEL 7 -
FU—ZIZEEFHINE T, A 2TV XHBNFEINCEITEN TV S5A, sys.last_traceback
LLT/BZdTEET,

B RINCHER S Tz b L — 2Ny 7 Tld. tb_next BHNY v 273N &y 7 ML —A2KZ2TE
BT A2 HEOREIZ. PL =Ny ZDERZICEENET,

FeAH LEHOREREN: tb_frame [ ZRED L IVZBIF 2 ET 7L —L%EL X T, tb_lineno
BHINDFREL 727 STT; tb_lasti BHE LM R I—F T, FL—ANy ZJHNDOITHESR
BREBICETEIN@BIE. try XATHADTEEL., OB T 5 ezcept HiR finally HidViR
WIEHIKIE, 7L =204 7927 FHNOTHESLIZER 22D LOLER A

tb_frame "D 7 7 & XX object.__getattr__ IZ obj & "tb_frame" #E L TITWVWE T,
BEHAXRY N BEHLET,

HXIABLFRERFRIEN: tb_next ZAX Y 7 PL—RADRD L~V (FINDBFELIZ7 L —L0D
FE) 2 BB WVIERD LRV E I None T,

N—=Yay 37T TEHE: PL—ANyZ7F 7Yz & Python 2 — R SBI/RINICA Y RE VR
fkcxz X351k, BHFDOA VARV AD tb_next BEIXEHTEZ XS5k L

ATAR (slice) FTZTI b RFARF TV 27 NI, __getitem _ () AV v RDZDDRAT AR
ERTIDOIMONET, ATA AL 7Y 27 MIMAIAALD slice() BITHEREINE T,

FAHLEHORFENMN: start (I FBRTT; stop I E ERTT; step ERAT v FDOETT; 2h
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ZHAEME NS EE None 8o TWET, IhsDBERMEEOMZRTET,
AFGARXT TS 27 MEXAY v Fe—D%K—bPLET:

slice.indices(self, length)
:@nyF@$4®¥ﬁﬂﬁkwm%mb\x34xﬁ7917bﬁkwm%£®y—7
AWHEHEI N ZIZRBT 5. A7 RICHT2HEMEFRLET, 2OXY Yy Fid3 o
0)*“?5(%)”’9&%&711/%2 LET; 2z start BXUY stop DA T v 7 Ay, step T
DHATAADELTIETT ., 4 V7 v 7 RMEDB LW, #HHADETHIUI, BEHD R F A
AL ZEDL LRV Y P TRDbDIE T,

BRRIX Y w K (static method) Tz U b XY v N, ETHHALL LS REKA 7Y 22 b
WHERXY Y RA TV "ANOEEEHIET 27200 EEZRELET, #UXY v FF TV )
MEIHOMS2DF T 27 b, BHEIEI—FERAY v FA T =27 b 2EALT v 8TT, #HI
AV RBTTART FAA VARV ANHEIGT 2. FBRIGRENEG A T2 7 NI v IE
NizA T 7 Mz, ZAYUEEEBONFIIEIRD E8 A, BX Yy N7V 27 MEE
WO LA A 7S =27 b2 oy FLETH, #A 7Y =27 BRI LATRET T, &
KA 7Y =7 MEHAAABT Y A T 7 X staticmethod() THEMEINE T,

VSARYYRATSTI L VIRAXYy RATI =27 NI, #IRAY v ATV =27 MUT, 5l
DATI =27 bedL T v —THH, ZOF T2V V2T TRARI TR VAR Y ADHH
DHTHEZRBELET, COXS3RLTHRLLY FAXY vy FA TV 27 FOEMEICDOWT
F. LD 7 2—HEFRY v F (user-defined method)” THHINTVWET, F 7 AXY v R4
TVl MIHAAAD AV A N T 7 & classmethod() THEMINE T,

3.3 HH% XYY Fr4

77 A, FHRBARIORX Y v FEERL T, Rk (BEfEEPHRATEL. A 74 AKGLARY) IT&
ZREEDQMWEZFEETEF T, ZHu, Python OB T4 — Na— K (operator overloading) ~D7 7 v —
FTT, ZHTED, 77 ABEHOEEFICHT2HMEORLI BV EZERTEET, fIRIE 577X
W __getitem _ () LWVWOKBIDAY v REERLTBD. x BNIDITADA VARV ATHDL T,
x[i] X type(x) .__getitem__(x, i) &IXFHEM T, FHTHERDZWIRD | EEIZ XY v FHAERSNT
WRWE X 2D XD REEERADS LHIS (70T WX AttributeError 2 TypeError) 2 S E T,

ik X Y v FIZ None ZFRET 5 Z L id, ZAUTHET 2HENINHATERNZ L ZEKRLE T, X 7
FAD __dter__() % None WHELLBAE., 2DV 7 RAFA T 7 7MUI LB T, %®4yx&yxmﬁ
LU iter() ZMUH T L (__getitem _ O WZUHEPBRENFIZ) TypeError ZXH L E T,

MAABUZ LI 2L — M52 7 7 A%FEET I 23, Bl SN2 A4 7Y 27 ML o TEKRDN D % HiH
WKHEZLEDIODPEETT, HlZIE, B3> —r Y ABRMHAOBEZRORBIEIE LA LT b LA EYE
A ATAADEAPERZ LI BRVDLH LAFEEA, (WIC DFFa XY ATV 27 FETAEDH D
NodeList f ¥ X —7 =z =AW ZD—HITT, )

iter__ (), __reversed__()

) —— F—

*2 _hash__(Q)

contains_ () X / v FIZZ 0 &SRRl Rb iz LET; thoRikx
g HET /2 iR 2 # D H D W EET S

36 FIETFT—RETI




The Python Language Reference, 'J1)—2X 3.10.15

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
IR cls DHILWA VAR Y AREZ DI ENET, __new _ O FFHIIXY v FT (ZDX
Yy FIEFRRIRCENA TV 20T, FHRINICHNIX Y v FEEST2HEEH D FRA), A VRE Y
AHERT B EIBEREINT VWS 7 I RZE -G IBIcE D EF, BDOFEA TV =7 boary X b
F7Z2DR (ZF7RADFTH L) KEXNET, __new ) ODEVEFHLVATS 7 FDL VR

RYA (BHEE cls DA VAKXV R) TRIFUILRD FEA,

R REETIE, 7T RO A VAR REEKT % & 212l super ) . __new__(cls[, ...
D WGHEYIRFBEBELTRA=2IFAD __new () XY v REMFH L, #ilzicERIhiz1 >
ARV AREREBZMATrORLET,

L __new OB AT =27 POERPIRMUHEN, cls DA YRR Y RAERLZHEITIE,
__init__(self[, ...1) DXL THLWA Y ZAX Y ZAD __dnit__ () DMIHEIAET, D
L E self WHICEREINIA VAR VAT, BOO5IIEA TV 7 rarv Ry I 7 2EI NI
SIEERTIZRD F5,

__new _ ()M cls DA VAR YVABRIEBRVEE, A VAXVAD __dnit__ () XYV v FIZFEEHX
NEH A,

__new _ () OEHRBEMNX. EEARELRT (int, str, tuple R E) OV T2 5 RATA VARV REREH
ARRARTDHIEWCHVET, $. VIREREIRARRAXT 272DIT, DARLDART TR
T A —N—F4 FEIZET,

object.__init__(self[7 ])
A VAR YAD (L_new__ () W &->T) ERINTth. TN LITIGR XN BRI X h
F9, 5lE 77 2A0a v Ry I 7 XARCELIEBDTT, BEI TR ZOIRESZ 72 I
_gnit._ O XV REEOSEE, REZSZAD  _dnit._ () XYy FIREEZ XD _dnit__ ()
XYy RERINCIECH LT, 4 Y RAZ Y RAORK Y 7 REG BNt N5 2 L REFL &
b A, Iz, super).__init__([args...]) o

_new _ () __dnit__ O FEELTAHII 27 bERHKT S (__new _ O DMERL. __init__ ()
MENEHAZA XTB) DT, __init__() »»5HIF None fEZIRL TITWITFERA; 25 LTLE

5 &, EITKHIC TypeError AEHINTLEFVE T,

object.__del__(self)
A VARV AHIEIND L TCHIHINET, ST 74 F 745 GHYITIEH D HAD)
TFALIZ7RXeMINET, RIEZ FAD __del__ () XV v FEF->TVWREHEAIZ, IREZ 72D
_del__ () XYy FRMAITHiL, FHESZZZAD __del () XY v FEHRINCHCHELT, £ VAR
YADHIEY T A BB A LHEFICHIBR LRI UIR D 8 A

_del__ O XYY RPHERERLEISELTVEA VARV ANDH LWBHREIED, WEEXLGE S
i (HRIARZVWDHOD) AJRETT, ZNUIA TP/ b BE tFEhET, B LA TV
FOABEEHEINSERNIC __del__ () BPFEEHINZ 5 DIFEEKEFETT,; HIED CPython ®
FETERIAO—ME LLFESHINER A

AVRTVEPHET LI ZZ, BRFLTWE AT =27 bD __del__ () XYy FBFIH IR LR
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AL H D TH A

FR: del x IXEH x.__del () ZPMUHLEBA —-FiBEZ x DRIV 2 1 DS L, £
HEIx DSHEAIT IR0 FTEL-LZOARIHEINE T,

CPython RZEODFHM: It is possible for a reference cycle to prevent the reference count of an

object from going to zero. In this case, the cycle will be later detected and deleted by the cyclic
garbage collector. A common cause of reference cycles is when an exception has been caught in a

local variable. The frame’s locals then reference the exception, which references its own traceback,
which references the locals of all frames caught in the traceback.

BE:

gc EYa— LD RFFaXrh,

2=,
El=K

XYy ¥ __del__ () BALEZRWTHIHENS 720, EITHICIHA L 7FIsHImH &
N, RO DIZ sys.stderr IWEEHH

DERENE T, R

Cdel (). FEDOI—FAFE[TINATVI L ZXIZ, FEDODRL Y FRLRNHEEET,
Ba.

del_ ()T, vy Z%xWo/h, 7av 330X LD T20ERH 2
del () OFEFICEOHMEINZa—RIckh, 20U Y —ApFICEBINT
WT, Ty Ray Rz n»d LtEEA,

_del__ O B AYETVRDY %y bV YHICETTEERT, foT, (MOEY 2—
NBED) 7T 7ERTEZREND 70— rOVEBIZ T TIRHIREATWS %, None I
BEINTO2HS LHEEA. Python i3, H—07 Y X¥—23 7 THE 34070 —

N aYA

=
PIUA T2 ME MO a — NV ERDPHIREINZENCEY 2 — A bHfREh b Z &
AV RBEINERET, A YR FENEEY 2 —ADERHHARETH 2 2 & ZREF
OB LNEEA,

PRAELET; 2D X SR 78— IVERADMD & DBIBIFEE LB WES
T25DI

__del__ Q)

object.__repr__(self)

repr ) MHAAHLBEBIC L o THUHIEN, A7V 27 F2RT TAROD (official)) XFINZFHEL %
T AIAER B, ZAUT GEYVIREREA S 2 5hhd) RICEDOA 7Y =7 b 2HAERT 2DIH 2 5. A
7 Python RO LS5 B bDTHAERNETT, TERWVWAEDS, <...some useful description...>

KD (informal) | XFHIRBANER I N ZF1TH

FBROXFHNBRENZRETT, ROERXFINA T bTRINERD ERA, 7T AN
_repr__ () BEFELTVT __str__ ) WERLTVWRIIIE, ZDIF7ADA VAR AD TIER

__Tepr_

_O BMEDbILET,
T5IENEETT,

CORIBIET ANy ZOBIC KL HOWOLNZ DT, 72K TADEREEA, HDVEVTRNE S BEFHLK
object.__str__(self)

A7 27 +D BEARXD (informal)] H 2 WIEERRICHE L AXFIRR LR T 2012,

BIBET-RETIL
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str(object) XHHAAABE format (), print() XX o> THEIENE T, EDEIX string A 7Y =2
TR D FE A

__str__ (O AR Python RILEIRT Z e BRI N VWE WS HT, ZDOAXY v FiX object.
__repr__ () YIZERZDFET: X0@EMLR, REMELAREAERFERITA N TEE T,

HAAAE object 1K o TERIN/Z2T 7 4V MFEEIX, object.__repr _ () ZFFFHLE T,

object.__bytes__(self)

bytes IZ&X o THEUOHEN, A7 =27 FOANA PXFHIXRBZFREL T, ZHUE bytes £ 72 =
7 P RIBTRETY,

object.__format__(self, format_spec)

format () MARAALBEE., X HWKE T+—< v FEAXFH TFI)L OFFi. str.format() XV v
FICE o TIFGHIEN, 7022 b0 7 75— MEEAE (formatted)” TFHIEBREED %
Fo format_spec 51EUE. BT x—~< v MEA T a v DR EELXFYNTY, format_spec 5l
BOBHUE, __format__ (O ZHRETZHNCEIDETH, T ALYD I T RFHAAAD TN
A=<y MLEZEELED, AL LSRR 7 +—~vy MEA T > a VRV ETS,

BUED 7 + —< v MEXDEENL. formatspec ZBHL T X0,
ROEEXXFIA T =7 b ThRINUIRD A,

N—=Yay 34 TEHE: ZETROXFEIPEINLEGE object HEH®D _ format. XYV v K
TypeError ZiAH L ¥ 7,

N—T a3 3.7 TEHE: object.__format__(x, '') I¥ format(str(x), '') TIIH< str(x) &
Fffiicie 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)

InBiF bW 3 ” HEERIEEL (rich comparison)” XY v RT3, HEFS Y HRLE XY v FZHON
JSEL T OB TS : x<y & x.__1t__(y) ZMFHLET; x<=y & x.__le__(y) ZMUFHL £,
x==y ¥ x.__eq__(y) EMUHLET; x!'=y & x.__ne__(y) ZMUFHLET; x>y & x.__gt__(y)
EREOCHLET; x>=y X x.__ge__(y) ZMUHLET,

JRREEE X Y v FIZEZA N5 BMORTICHT 2 HAZFEL TVWERVWE EIZ, Y7Ly
NotImplemented ZiE3 2 LNFXRA, AL LT, EEICHEDTON L 21213 False »° True
ZRLET, L2L, 20X Yy FIEEDEZEST e TEL0T, HEHEETH 7 —ED
aAYTFAL (e ZIF if XOFEMED) Tibhz8E, Python 132 DEIZH LT bool() ZMF-LN
LU THRIROERZ AW L X35,

is ORI S object D __eq () AV vy FOTFT 7 4V bEETIK, L THBERLE
2. ROa—-FD X5 NotImplemented IR L E73: True if x is y else NotImplemented
o __me__ () XV v FIX __eq O WTIEEZRHEL, NotImplemented THRWIFE IR % KL X
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HET, MMOBEHETFRT 7 40 b OFEZEIZIIHEROBERIEID D FRA, HlZIX (x<y or x==y)
X x<=y LIIRDEVA, —DODOILLRIEED SHBEE T BEI4A KT 1213 functools.
total_ordering() ZZMHL T X\,

ARARLDOUBEEZ YR — P LTWT, HEDOF—IIMS AN TES Ny Dafig A 7y=7 b
Z{E2 L EQEELERRICOVWT, __hash__ ) D FF 2 XY PARKFELPATVWZOTERLTLIE
éL\O

INHDRAY y FiZid (E5lBPHEEZY R—FL2RVE, A3 8EYR-1r 258 CHONS &
D7) BIBUE ANBZATN=a VIFTFELER A, LA, __1t__0O ¥ __gt__ O EHVORI
_le._ 0Ot __ge OWBFHVWORS, BXUY __eq O ¥ __ne_ OBRENLEBEORNTT, #
HE T 23572 2T TH OHHEE T O BN OWGHE T D IERER £ 72 XY 727 7 2056, A
BTYORMEINTAY y FOBEEINET, £ TRVWEEEDOHEHEFDOX Y v Fﬁ)@f‘ﬁéhiﬁ“o
A7 27 7 2{LFERINER A,

object.__hash__(self)

HAIAAD hash () BIEP. set, frozenset, dict DL Iy v a%fliof-al 7y a VAIOER
RS 2ELSIEOHEINE T, __hash () XAV vy FIEEBHEEZRILRTNIRD FHA, ZDX
Vo RIZREREE IR, MEERPFELVA TV 27 VEEIUAA Yy Y afliR o2 WS 28T, 47
V7 bR TS ETHHAHINZEREX INCHED Ty Y 2fHZHET ST, 2h2h
DEZDON Ny Y 22 RAETEIE2BTITHLET,

def __hash__(self):

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

AMR: hash() 34T =2 VHED __hash__ () XY v FPIRTE% Py_ssize_t OH 4 XiTY]
DEEDE T, ZHF 64-bit TEALFEATWVSE 8 N M T, 32-bit TEALFREATVWDSE 4 31
FCo A7V =2 2D __hash__ () D3EI2D bit ¥4 XD FTHARIESBETDH 25513
BTETOHR=-PFTE2ENLFD bit BEF v 7 LTLIEE N, 53 2fHRFGHEIE python —c
"import sys; print(sys.hash_info.width)" #7323 TI,

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

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

I—YF—EEIIFTAFT74NVDIT __eq_ (O & __hash_._ () XV v FZHF-TWVWET, 2Dk
Z, (A—=TRWV) IRTOATI 7 NI UTEZD, x.__hash__ ) W x ==y 2 x is y &
hash(x) == hash(y) QWA ZEKT % X 5 REYIRMEZEL £3,

_eq () BF—=N=F4 FLTWVWT __hash__ () ZERLTVWRWVWT F ATl __hash__( I
MEERAYIC None ICRRESINE T, 7T AD __hash__() XY v F25 None DIFE, ZTDY 7 ADA
VARVADNy Y afBERBIEL X5 3B L]/ TypeError 2iEH 41, isinstance(obj,
collections.abc.Hashable) TFz v 732Ny P afRERDBDE LTIELSFBH#MEINE T,
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_eq O BF—N=FA R LIEZIADBEIIANED __hash__ () O RERGFERELEZVERS, H
JRETIC __hash__ = <ParentClass>.__hash__ 2ET DI T, ZNEA VR T Y RIEZ T
IR H T A

_eq O BAFA—AN=FAL RLTVWEWVWZ IRABNY ¥ 2P K= bEIHILZ2WIESE, 77 AERIC
__hash__ = None Z&®HTL IV, 77 ZAHHTHRMIZ TypeError (55 __hash__ () %
EFKT 5 L. isinstance(obj, collections.abc.Hashable) FEUH L TiR-> Ty & 2 AJBE & ik
MENBTL &I,

FER: T AL FTRE XFHNeANAL MO __hash__ O X TFHEIRATRER 5 > X L HT 7 YL R
ENFET, Ny ¥ afHIZEMD Python 7B ANTIZERTH Dl £ 525, Python Z#DIRLE
B35, THTERIRDET,

COHME, HEICREN AN TRHERAORENRE O(n?) itHER2EHT 2 e TiERIah 3
Y —E25E (denial-of-service, DoS) 2%t 3 2 R#E T3, &Ml http://www.ocert.org/advisories/
ocert-2011-003.html 2B L TL 2 & W,

Ny Y2 {HEDEEIL, FEDA TL— a VIEFICHEL 3, Python & Z DIEFTZMHFIEL TW
FEA (2 LTEE 32-bit ¥ 64-bit DIITHEED £F),

PYTHONHASHSEED SR L TL 72 & W,

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

object.__bool__(self)
BIHYET 2+ fHAAAEE bool () 2EETZ-DICMUH XN % T, False £721F True BIRX %
FAUER D ERA, TOXY v RPERINTVRVE E, __len () PWERINTOVIUIFUH X
N, ZOMEPIE 0 THNIE L ABREINET, Z7I7AD __len._ ()b __bool__() dEFEL TV
BWTIUE, ZDT FADA VARV RZTRTHEEAREINET,

33.2 BEMET7 IV ERZEHRARIAIXTS

DFRORXY Y REERLT, 7I7AAL VARV ANDEET 7€ X ( x.name Offif. x.name ~DLA.
x.name OHIBR) OBEME I RARXTA XTHI N TEET,

object.__getattr__(self, name)
774 FDEMNET 7 AD AttributeError THRMLZE & (name H34 Y A X Y ZADEMF 7213
self D7 T AV —DEHTRW=DIT __getattribute__ () A AttributeError %iEH L7=2:,
name 7O XT 4 D __get__ () A% AttributeError ZEM L7 F) WS ENET, ZDOX Yy
FiZ GtEXN) BHEMEZEIR T2, AttributeError BIAFZ2iEH Lizibhudz b 8 A,

BB EEOBMETEENRO2IUR, __getattr _ O WMUHINERA, (ZHUE. __getattr _ ()
¥ __setattr__ () BEKIMNCIEFFICEINTVE/HTT, ) ZhE $1ROEDE, 25 LRkVE
__getattr__ () DAY AR ZADMOBHAEIC T 7€ 2T 2 HEDRL KRB0 TT, £z, Pixl
YHA VAR AERICH L TR, HEA VAR Y 2ADBHERFZICHALZN 2T (Rbbico
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ATz VAT ZZ2T). BHEEZZ2CHBEILTOWA3I D TEET, EECEET 7€
FSERICHIET 2 HEE. LURD __getattribute._ () XYV v FESRLTL XV,

object.__getattribute__ (self, name)

PIADA VAR YRR WT BBNT 7 e A2 RET 5010, BMEFCHIEEAETS, 75
AW __getattr _ () DEFRLTVWBEHE., __getattr _ () &, __getattribute__ () THRINI
FEOH§ 20, AttributeError BIAA 2R LARWR D IIN T EA, TOXY v Fid FHRE )
JETEME %R 3 2>, AttributeError I ZXH L E T, ZDXY v NHEFIFANCERZ < MEKH X
NTLES>D%[ D, EEDBICEE I, RELZBHEETADT 7 £AT, flZIE object.
__getattribute__(self, name) DX I ICEETI T RADXY v FEFEUBEHHAZME > TREEH X%
TR D £E A

AR SRS AA LB SREEICIF N SRR X Y v FOREKR TR, TOXY v FH[E
BINDZENDHD ET, FHHEAY Y FER 2SR TIEE W,

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

object.__setattr__(self, name, value)
BHEDRANRASNBBIERENE T, ZUBEHEORADBRE (Thbb, 4 VRV RFHE
ADEDOHKA) DD D IZETHENE T, name FBHEHAT. value 13ZDEEINRAT 2ETT,

__setattr__ () OHTA YRR Y ZABUEANDRADRER S, BIKZ 7 AD N FRICARDORX Y v
FZIERH I ZITUSR D 8 A, HlZIX, object.__setattr__(self, name, value) ¥ LET,

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

object.__delattr__(self, name)
__setattr__ O WP TVWETH, RATERIMEDOHIFRZITVWET, TOXY v REFEETZDIL,
A 7Yz MiZE 5T del obj.name HEMEDDH 2 LGB LRIFIUIRD £HA,

object.__delattr__ IC obj ¥ name ZE L THITT 2, BEEANRNY M ZEHLET,

object.__dir__(self)

F7Y 27 M dir() BMPFH I 2XNHTHEINE T, =7 Y AMRREI AL TIUIRD £
Ao dir() WRENTS = Y A% VA MIE#H L, Y—FLET,

EVa-IDEMET VLR HREIAXTS

iR 4EID __getattr__ ¥ __dir__ d, EV 2 —LEBEHEANDT 7 REDIRRXTA X T EDICMH
ZET, EVa2—ILLRLD __getattr__ BABIIEMERTH 2 1 51 EZITWD., FELLELZERET
7> AttributeError Z#E ML EF, BUENEI 2 -V F TPz b0 b, BEOMEK, DF D object.
__getattribute__ () TR 515 o 728551, AttributeError X T 2HIC, TV 2 —1 D
__dict__ 25 __getattr__ MR INF T, Affdr-o7EEE Z0BEBEATHIHEIN, BEINIR
EhET,

dir__ BESIBEZTRS T, EVa— L1077 AAHERLR IR RT XEINDY — 4 V2R BRERT
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IR D FEA. FETIHEE. COBBEBEY 2 - 1VOFHED dir() MRz FEZ LT,

X DML VKETDEY 2 —LOEHE (JBHER T BT 4 DRERY) DARZIA ZXDDHIT, £V 2—)
F 7Y 27 MDD __class__ JEMEIZ types.ModuleType D% 77 I ANHKETETE T, FIZIERD X STk
DET:

import sys

from types import ModuleType

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

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

super () . __setattr__(attr, value)

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

AR: V210D __getattr__ BEFRLTD __class__ ERELLDLTH, HEXHLZDIEMET 2
L 2ZDELPEDON BRI TT - £V 2—1D globals NDEHET 7€ AF (EY 2 —LHNDa—FH
BLEY2—LO globals DYBSTH) BEEZIEHA,

N—V gy 35 TEH: EVa2a—LDEN _class_ DNEZAAABEICRD T L7
N—=a ¥y 3.7 CBI: __getattr__ TV a—VEMkYE __dir__ Y a2—VEM.
BE:

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

TRV TFA (descriptor) DRE

DFRDOXY Y Rid, ZTORXYy FEFDOI X (WbWwd TRAI TR (descriptor) 77 R) DA VARV R
D, F—=F— (owner) 7 FAHLET S ZWXOABHENET (FTRAZVFRE A—F—DF 5 AFEH
P ZOFOWIT DY 7 AFFEFH IR IFIUIRD FHA), DUTOfITIE. 7 BT i, Aint—F—2
FAD __dict__ OFm,8T 1 (porperty) DF —TH 2 kI REEZIEL £,

object.__get__(self, instance, owner=None)
F—F =232 (ZIRABUET 7 RRADGE) . VIADA VARV A (L AR AT 78R
DEE) ODBEMEBUSFICTF O XN E T, instance ZBUTELEEZ 7 7 AT 3, 7> a>D
owner 5183 * —F—2 5 X TF, owner MU TEHET 7R3 %L %X None T,

ZOXY v RiE, BB ERZIR T2, AttributeError At 2EH L E3,

PEP 25213 __get__ O 31292005 HOMUIH LA 7> 27 b THLEERLTVE
§o Python DMABIAADT A2 ) FRXFZDMERREY R— P LTVWETH, H—F =T 1 "HOY—

3.3. BHXAVYR4A 43



https://www.python.org/dev/peps/pep-0562
https://www.python.org/dev/peps/pep-0252

The Python Language Reference, 'J1)—2X 3.10.15

NOHIZEMA OB ELELT25DbHD %3, Python D __getattribute__ () FEHIIHED
E30ELLT. WA EEICELET,

object.__set__(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEFT272ME value IZEET ABRICIEOH I E T,

__set__ () HBWVIE __delete__ () BT 22, TRZVITRE 17T RA7 VTR ZEDLD
E3, M TRV TZOFUHL 22RLTLZE W,

object.__delete__(self, instance)

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

__objclass__ JEMEIZ inspect EY 2 — X o TRZ N, 2O TV 27 W IERINT7 7 AEFE
TH2DfEDONET (ZOBBEZEYUNCREL TEL &, BNRY 7 ADEEZ FITRICHR 281220
F)o MUHZNZMICE 5 TE. ZOBETHEEINTZZ 7R (B LAWEZDH T I I R) DA VARV AN
1 HEHOMES FE LTS LRERINTVS ZedreE E3 (Fl2iF. CPython XA TN
CTHEITENIRAY y FRZOBEHERELET ).

TRV T2OFVHL

—MUCT A7) TR eiF. Kk 7 R EEICBI S 281F (binding behaviour)” Zd D04 7Y 27 MEMEO Z &
T, TAZ VT XIZ, 7 A2V TETw baj (descriptor protocol) DXV v R __get__ (), __set__(),
BEY __delete. () ZffioT, BT 7 X% A —N=F 4 FLTVWEHDTT, TNLHDAY v FOWV
THDPHATY 27 MITHLTERINTVWEHE, 7927 MITAZ VTR THZ L VVET,

BT 72 ADT 7 4V OEHfER, A7z POFHEP LSBT LD, HEFRELRZD, HIFRL
72h3220w3dbDTT, HlXIE a.x IKXBBEHOMEBTIX., £§ a.__dict__['x'] . KXIT type(a).
__dict__['x'] . 2L T type(a) OREI FRATRARIZ ZRATRHRVHDIIH L. &\ o - BEEITHENE
ZhET,

LA L, MBENROMED, TRAZYTRZAYy ROWTULZERLTWEE 7Y =7 b THIUL, Python
T 7 AN bOEEEA—N=F 4 FLT, RODITFRAZV TRV v REMOHL ET, edodEiEoh
DEZTTARAZUVTERXY y RPREFHENZDIE, EDTARAZYTRAY v FRERINATNT, EDKSD
WIHEOH IR =20IRFLE T,

FTAZYTRECH L OER 722 Di1F, BUEANOHFM (binding) . THDH a.x TT, FIEDPEDLS
TR ) FRIGFEEEINDEIE a WKRIEL 3

BEEMPUE L (Direct Call) D HMT, 20D o IO OIESH LEIEIX, a— N TEET X2
TEXYy FOFERHL: x.__get__(a) Z2IT52 W03 bDTT,

12X AR (Instance Binding) 473 =22 b VARV AARMT 5L, a.x FFFHEL type(a).
__dict__['x'].__get__(a, type(a)) WIKEMXNE T,

25 2% (Class Binding) 27 7 AANHKMT 2L, A.x FFFCH L A.__dict__['x'].__get__(None, A)
WEINE T,

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

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

A VAR AFHETIE, TRAZVTEZROHLOBEIEMIZED TR ) FREIPERI N TV E2ITKIFEL
T3, T—XTRIZUTRIE, __get__ () ¥ __set__() . __delete._ () DIEEDOHAEREERT LI
MTEET, __get__ ) PERINBRVEEFICIE, ZOBMICT 7R T22, 204 T2 DA VR
RUATHFEZZDOEP B IGEERFIE, TAZVIZA T 27 VEHEDPIR->TEE T, TAZ VTSR
_set__() t __delete__() FRFZOEELLEZERL TV, T—XTRZVTReRDET; B
LA bERLRITIE IET—XTRAZVFRXTT, @FE., 7—XT A7V TXTIE, __get__0O t
_set__O) BERL, — /5., ET—ZXTRIZVTRITE __get__ ) XV RL2HDFERA, __set__0O
¥ _get__ ) BERLET—RFRAZVFRIE, 4 VARV AFEENTEBEEIHERINTD, HIZZD
%A —NF 4 FLET, RN, EFT—2 72270 F2OEEIE. BEEIZA Y22 2{ITH—1~F
A FENET,

(estaticmethod % @classmethod % &¥9) Python XV v Fid, 7 =& TR 7Y F& L LTEEILTY
Y, ZOMR A YRRV ATEXY vy REFERLEDA—N=F4 FTEEXT, ZOZiZLh, fix
DA VAR YARRL Y FADMDA Y AR R HVCERZ 2L BET e TEET,

property() BB T —X TRV TR LTEESINTVET, MoT. A YRRV RWEHZ 087 4 D
BFe A —N—5 4 P52 NTEEEA,

slots

__slots  EfFS . (FRRTADEIR) T—XAUNEIHRINCES L. (RINZ _ slots ~ THE
FLTWEREI IRCFHELTVE2TRWED) __dict__ ® __ weakref  ZEBLRBRVWESIZTE
N

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

object.__slots__
DT 7 AERIE, A VAR APV ERH R XTI AT 770, FLiEFHNDs —
rUARRATEES,  slots &, &4 YRR VR U TES SN ERIC BB sL EEZ
FERL. __dict__ ¥ _ weakref  DPHEMNERINBRVESCLET,

__slots__ ZzFBET3RDFR

o slots  EFREBRWIIANPLMKTIEE, A VARV RAD __dict__ @MY _ weakref B
M E R HATRET T,

o __dict__ ZEMBVHE. _ slots  ICHIESHTOWROHRER 2 A Y AR Y ZARAT S Z
LIETEERA, FFEINTORWERHZH > TRAL L9 & LA, AttributeError AVEH &
NET, IR EREFHNCRALZVWORS,  slots ZESTHBIC ' _dict ' 2EREZO
= Y RITEMLTLEE W,

o slots  EEBRBLTWVWBRI TADEA VARV RIZ __ weakref  BREDBLWEHE, A VAR
VRN T 2592 (weak references) FV R — P ENEFH A, FEROY K- BHBERS,
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~ slots  EEESTBHBIC ' _weakref ' BEERLDI — 7 Y RITEIMLTL 30N,

_ slots WX, VI RADLRNATHEERIINT S TRV TR 2o THEXRET, ZOHERE,
_ slots WEBRINTWBEA VAR VZAEBOT 7 L MERZZ S REM R # > THRETE L
BoTWETS; 2o LRVwE, TRAZVFSRICEBZRAR I 7 RABUP EEELTLES ST,

_ slots ~ ODEFOERK. ZOADERINIZIZ IR FICEBED FHA, HIZIRXTEFINE
__slots @3 F7 7ATHHFMAIEETT, 2L, F277RE. BES  slots (2 ZI2id &M
D Ay FOAFDAZDZNE) RERLBEWVED __dict__ % weakref  ZFHE T,

BB AT, HEZFATITRERIN TSI Ry V2ERLEEE, HEZ 7 ADARy b T
ERINTVEA VAR AERE (TRZVTREREY 7205 BHIRLRVED) 727X T
ERARDET, ZHUTEKD, Tl T LOBEITEICR->TLEVET, fRIZ. ZOREZ BT
57D SPDF =y ZHBMENE S LLER A,

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

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

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

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

ANDORAEZ. WHDZ ZADBFEL _ slots  ZFioTW2 X ZOAEMEL T,

__class_

B ORTy b FOR Y 7R Mol ZEMA B TEEIH. Any P CERIWLEEZ RO
77 AF 1 OReonET (MORES F 2D R0y MIZETRITINUIRD FHA) - ZRUSERT S
¢ TypeError 2SiEH XN E T,

HL  slots  WCHLTATL—F 2FHT 2L, ATL—XDEITLIC TRAIUTEZ BEsn
3, Lol _ slots  BEHEERZEDOATL—ZEREDET,

333 VSREMZENRAEIAZT S

T IADBMD T Z R EMAT B EITHT, B FAD __dnit_subclass__ () DFECHINE T, ik
FAT 2. Y775 RADEHMrLEET 7 7 RAZELILHTEEY, ZHE. 79RATaL—keeT
HRAMPTVEITN, FI7RTaAL =X, ZADEHAINLFHED Y FRZDAIHET DI LT,
__init_subclass__ &, 25, ZOXY Y REERLEZIZ FRADOFROY 77 5 ACHEHAINET,

classmethod object.__init_subclass__(cls)

ZDXYy R, ZADRERINZT 7 APRAINZBRICBTIEOHINE T, cs iZHL VW7
FATT, DL, TOAY Y RRAL Y RXVARXY v Re LTERSNS b, BRINIZZ 7 AXY v K
WEHBEINET,

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

__init_subclass__ ZAALTWAMD 7 52 DHEHEED D12, LTI — FD X 5 ICHER
F—U—F5EZEE L0, MO5IBIIRES 5 A5 ZEITNRETT:
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class Philosopher:
def __init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__ (**kwargs)

cls.default_name = default_name

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

pass

object.__init_subclass__ OF 7 4L FEBEIMBHITVEEAD. AS2D58 e ¥ HIMESHE
N8, =7 —%2EHLET,

AR: XX F7ADk U metaclass 13D OBBEMIC X > TIHE X4, __init_subclass__ #Ei&

KHEXND L IEHD FRA, FBEORAX 252 (HRMAL Y FTIEZL) &, type(cls) £ LT
J 2 TEET,

N—Ya ¥ 3.6 TENM.

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

__set_name__ () hook.

object.__set_name__(self, owner, name)

F—F =237 7R owner PMEM I NRETHEAMIMOHINE T, A 7027 MNEZ2DI 5
AD name WZHH Y THNET,

class A:

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

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

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

class A:

pass

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

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

PN VS RAF T FOER 2B L TS0,

N—3 g v 3.6 TEM.
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AR SR

T 74NV FTE. 77 R type) Zffio THEINE T, 77 AKRKIIH L VAR TEITEA, 75X
#7235 type(name, bases, namespace) DfERICH —HMIHEXNET,

I RAERT AL REHARTA ZTEE T, TDOLDITIEY 7 AEFRITT netaclass ¥— 7 — N5z
Th ED X REIBEERITICEOCMFED Y 7 A% MA L £F, RDOHIT MyClass & MySubclass 13T
&b Meta DA VAKXV RXTY:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

77 ZAEBRDPTIHRESNAMOF — v — PRI, BRET2ITRTOX XY 2ABFITEEINE T,
77 AERDFATEINIC, UTDRT v IBECET:
e MRO =¥ [V DERDPITHONS;

o WYIIRARY FADRESNDG;

7 5 ADHFIZEM P ER I NS,

27 ADKEINETESNDG;

o VIRXTYV =T MOMELNS,

MRO I kU DfigR

7 7 RAERICHNDHED type DA Y ARV ATRBRWIGE. ZDA VARV AD __mro_entries__ XV v
FOMBINE T, B o7256. ZOREKEZOIDEHEHRBICEHOZX I V258 LT, __mro_entries__

XYy FRRCHEINE T, ZOXY vy Fik, ZOHERKEDORDLYIHDLNE T F7RDR TV ERIRITIR
DERA, ZDRTNIETHEZZdHH, ZDEIRGETEZORKIIEHINE T,

BE:

PEP 560 - typing €E¥ 22—l Iz 32V v 7B T 2 5FEa7ICL 5 R—-1
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BIBERE Y S ZDRE
55 2FEFEN L THY R R X2 5 203, RO LS ChEshET
o HELIIRIAZA X2 52552 BATORWEEE. type() HEHILE T,

o BRI R R 2 52952 5NTWT, Z858 type() DA Y AR YR TIEBW BE, ThEAZY
52y LCHEEEN T,

o BRI X2 52 LT type() D4 YRARY ARG Z b, RESERINTOREEEE. &
BIRE L7 (MEBIRTRD FD) X X2 5 20 MEbh T,

BROBIRENRA 227723, (b LHEIUI) WRINTIEE SN XX 75 R HEEINLTRNTOR—-RI 5
ADRART I ANERENE T, ROIPIREMNLXZ I T 2F, TNHEDAXT I ABEHOITRTOYTXA T
THDZEIBRDBDTT, AR IRBEMO NS Z DEMERG- X R IFHUE. 7 F RAEFKIZ TypeError TH
WML ET,

75 2D %Az D%

WYX R 7 IABEESIND &, 77 ADGLATEMPHEINE T, b LXXT 7 AD __prepare__ JEE
o TWAHE, namespace = metaclass.__prepare__(name, bases, **kwds) 2SWHINE T, B
DF—TV—F5IEIE, DL TAEBRICHIUIRESINE T, __prepare__ XV v RIZF ITAXAYY R 2L
TRETIVLENDD FF, __prepare__ PMER L TGRLUZAHTZEMIE __new__ WCEINFTH., &EHR
JIRXTI 2l MEFH LW dict ITa¥—LTERZINET,

XR7 5 AT __prepare__ BN WIGE, 77 RDOLRETEMIZZED HEffE~wy ¥y 7 LTHLE
nEI,

BE:

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

75 AEEDORIT

2 5 AKMADS (KREDITIZ) exec(body, globals(), namespace) & L TFEITEINET, BEDOFFUHL L
exec() DEEREWVWIZ, 7 7 ZAERDPEBNITITONLIHE, LI ANVZAa—T 2L oTY 7 AKNK
(EEORXY v REED) PBEDR =T HUDOR =T bA4/MESHTE 2L WS KT,

Ll 77 ZERPEBALTITONLIRTE A, 77 ANHTERSNLXY v FlZ7 7 AR a—TTE
RINAHMERZ LB TEERA, Z7IRAEREBA VAR VAXY vy FHBTFTARXY v RORAID R Z
A=BZNno7 72 RT 50, ROEHTHIT S, BEEINCEHINIR a2 —-7F2YonTnd __class__ Bl 5
77 RALBITUIIED FHE A
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VSRATS U DIERK

7 I ARMKDEITICE o TP 7 ADLARTEHBIMI L X N7 5, metaclass(name, bases, namespace,
xxkwds) ZIMFUOH T T IRA T 27 PBERENET (ZZTEIAZEMDF—7 — X
__prepare__ WKEXNZHDLFLTT),

DY IAKFXTY 27 M, super() OESIBIERIZE > TSREINEZDBDTT, __class__ &, 7T AR
KD XY v R __class__ F721F super DWVWITN2ESHB L TWBRHEIIZ, T 24 FI2X o TIER X
NEZBRO 70—V v —BETT, X XYy FREXNZFRADSIBICESOCTHEDERHE L2175
JoDIHFHEINDE 7 FRAENEIA YRR AR E N5 —F. super() OESIBEANL F> IV Ra—
TWEEDSWVTERINT WS Y 7 A2 IEMICEHAST 2 Z e ZATREIC L £ 35

CPython RZEM:#H: CPython 3.6 LI TIE, __class__ ®Lid. 77 AAHTZEMICHZ __classcell__
IR =2 LTRARI ZRICEINE T, __class__ EADBFEELTWEGEEE. FO7IANELLH
MlbXh 272012, type. __new__ O LICEET 2 ¥ T LIcERENET, KBLZEGEIX Python
3.8 Tld RuntimeError 272D £7,

FTIFNIDRART TR type LEAEHNCIE type. __new__ ZMUHT AR I 5 2% FoT0W3 L XL, 7
TAATY 27 bEERLIZRICRD A R X LMEOFIESES SN E 5

1) type.__new__ XY v FH __set_name__ () DWEBREINTWVE 7 7 ADAFZEMH2L2TOREEE
[ELET;

2) ZNHD __set_name__ AV v FH, ZDAY Y FPERINTVWE I IR, BIUZIRET SR
MICHI D B ToRTWaHHTZ5 e LTI IR ET;

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

AT TV 2 PIMEREINBRICIE, 7 TAERICEENTVWE 7 7ATaL—& (b LHIUR) 27 7
AXATI 2 "IN, TAL—XPRTA T2 MBI I TERSINSZZ TR L TR —HILDGAE[TZE
MR E N E T,

Lo 7 A0 type.__new__ THERINLE Zid, BETZEMsIBE LTEIZoNATI =22 MEH LWV
Bt E D~y B NcEBEIN, TOF TV 27 VEIEINE T, HIL{EHRLEZbDE3HAH LERD
TaFXFTTIyvTEN, VI7RF T2 bD __dict__ Bk 3,

BE:

PEP 3135 - New super HEEROD __class__ 70— % BIRICOVWTEHR L TVET
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XBY 5 ZDRE
AR 5 ZFRY ZOBEAFIRMEZ R > TOE T, IRETREINTELTA 77, FIFEH, v i

k. A VR -T2 —RADF v, BTV F—>ary, HEFuxT 44K, TuoFs, JL—LAT—7,
ZLTHEYVY—2Ruv 7 At woizd00Hh 3,

334 AVRAAVADAREIRIAREY T IS RAFT VY

MTRDAY v FIZHAAAREE isinstance() ¥ issubclass() OF 7 4L FOFfE%E FE X33 DICHIA
LE,

FflZ. abc.ABCMeta X X7 7 Rid. fIREJES 7 X (ABCs) &7 RIEEE S 5 R (virtual base classes)” ¥
LT, o ABC 2&8, fEEDZ 7 2% (MAAAMZET) BITBEMNT 272012, TABDRXY v P&
TLTOVET,

class.__instancecheck__(self, instance)
instance 7 (B, F2IIMEEMNIC) class DA VARV AL ZEZOLNIHEIT true ZIRLE T, EFR
AN TVHUR. isinstance(instance, class) DEED DI HEINE T,

class.__subclasscheck__(self, subclass)
subclass B (E#E. FIIHHEINC) class DY 77 T AL EZEZ BN IHEIT true ZIRL T, EHRZ
NTWHUZ, issubclass(subclass, class) OEHEDO-DICFEIH I E T,

BB, INSDAY Y R, Z77RADH (X207 FR) LTHRRENET, FEDIFRIZIITIARXY v FE
LTEHETDAZILIETEFRA, ZHE. A VRRVRZNEERDSZ SR THE ZDEEITDHR, f VARY
R XN RHEA Y vy FOBRBE—BLTVWET,

BE:

PEP 3119 - HIREEV S ADEA MREKZ 7 R (abc Y 2 — L% SR) 2 SBICBMNT 2 XRicE
WT DD 5. instancecheck_ () ¥ __subclasscheck () %@L T. isinstance() ¥
issubclass () WKHBOEHEE ¥ 2 -DDIROTLERRH D T 5,

335 JxxVUyIB%ZEIZIaL—+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 - k> b+ Introducing Python’s framework for type annotations

Generic Alias Types Documentation for objects representing parameterized generic classes

Generics, user-defined generics and typing.Generic STHHC NI X — XFEMAIRETH D, D OFRIT Y
Froh—DPEBTEEZ 2 x Vv I IV TRARRETEIHEDRFF a2 XY MTT,
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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 MBI TCRIMMLE N =2V v 2V FRZRT ATV =7 FRIELE T,

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

) ——

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

The purpose of ___class__getitem__

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

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

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

__class_getitem__().

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

class for purposes other than type hinting is discouraged.

__class_getitem__ versus ___getitem__

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

ject if it is properly defined.

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

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

from inspect import isclass

def subscribe(obj, x):

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

class_of_obj = type(obj)

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

return class_of_obj.__getitem__(obj, x)

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

return obj.__class_getitem__(x)

RDOR=I ki)
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(RIDR=I D5 DR E)

# Else, raise an exception
else:
raise TypeError(

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

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

__class_getitem__ () being called:

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

>>> type(list)

<class 'type'>

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

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

>>> list[int]

list[int]

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

>>> type(list[int])

<class 'types.GenericAlias'>

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

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

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem__,

>>> # so __class_getitem__ ts mot called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

PEP 560 - typing EZ 2= xRV yIBIINTZEEIAT7ICLZYAR—F Introducing
__class_getitem__ (), and outlining when a subscription results in __class_getitem__Q)

being called instead of __getitem _ ()
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3.3.6 MU LAIGEA TPz b 22l —+9 3

object.__call__(self[, args...])
AVRRZYZANPEBE LT 7 I BIIBEOHEIRET, ZOX Yy RRERINTWVWEIHE,
x(argl, arg2, ...) EZKE»ICIE type(x).__call__(x, argl, ...) KEHIIhFET,

33.7 A7 F%ZIZal—F93

URIETFEAY Yy FRERTHILT, arvr -4 7927 b 2FEETEXT, ary7H3@ERE (VX bk
REATINDESIR) D—TV2A R (BEDLO7R) IvEYT TN, MoarFFbHEU XS5 ITKET S
CEDVTEET, RAIDXAY v FRIZY =7 YA LB~y BV 728l T 2 -0 1fEbh 7, & D&
Wit =T YATHF— LTHZZDIE N 22— Y ADEXLLTO <= k < N2l 38K L. dL
CBERDOHHEEFRT 5 slice A 7227 FTF, v v BV, Python OEHED HE 7027 bR
Yy R REZBANETEAY v F keys( | values() | items() . get() . clear() . setdefault()
. pop() . popitem() . copy() . update() ZHEftd 2 Z & HHERE XN TV E T, collections EY 2 —
WX, MutableMapping IMREEST TR T4 L. __getitem _ () . __setitem _() . __delitem__() .
keys() EWOHEMBEL LD XY v NP LHIXTHET A Y v F2ERT 2023 T ET, AIEY —
7 v 213, Python ORFHED list A7 =27 PR LS. XY v F append() . count() . index()
. extend() . insert() . pop() . remove() . reverse() . sort() EIHEIRZTT, HRIZ, ¥—7F
ARG GEFSEERT ) AL MOIBRLZ2ERT 2) ®REZ, UTFCHHTEIXAY v F __add 0O .
_radd__ ()« __dadd__ (O __mul__ O __rmul__ (. __imul__ () ZEEFRLTEEIRETT; 2L T,
ZRLNORBEFER FIIERINRETE DD FEA, vy Y7oy —F Y 2ARMG b, HRORW in #
BPWMEZ S X5 __contains__ () XV v REHEEFTRETT; vy PV TR in Zvvy Yy 7o%x—%
BMRIRETT,; =7 VATREZRRITRETT, vy Iy by =72y, av7FOMEORVK
BUEMNTED XS __diter__ (O XYy FREITRETT, vy B/ TlE __iter__() 34 7Y =2}
DF 1T L TRIBAUER S > — 7 ¥V A TIHMELKR O KIGIEZ1T 5 RETT,

object.__len__(self)
H:UHj L“Cfﬂ&)&&gg%l len() ZRELFT, A7V ORSZ 0 U EOBK TR LITIUIR
DEHA., Ty __bool__ (O XYy FEERLTELT., __len () XYy R0 2T X574
727 ME TNEHBEa Y TR AP TRBARINET,

CPython REDFM: CPython Tld. #7227 PORIIIHRATD sys.maxsize THD I L PE
RENFd, BXD sys.maxsize BB Z 25 A, (len() D & 574) WL D2 DHEEEI OverflowError
ZEHTBETL XS, BERfEE U TOHET OverflowError ZiXH LAWK S IZT 21T, A7V
Z M& __bool__ () XYy FEZERLTWARTHIZRD $EA,

object.__length_hint__(self)
MEXHI LT operator.length_hint() ZEELET, A7V 7 FOHEINZEX (EEODD X
hEd»o7z D%Ei?)of: DT20bLNERA) ZIRIRITIIRD FHA, BZ1F 0 DL TR
UL D F¥ AL IBD X NotImplemented £ R 25EDH D T, ZDHAIX __length_hint__
AV R RboTGEEEL b ET, ZOX Yy MM RELTH D, [EHEEIZLETIE
HYHFEEA

N— a ¥ 3.4 TEM.
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AR: R4 70E DIFD 3 XYy FIZ&k o THHERIZITORLE 3, RO K 5 RIFFOH LIE

al[1:2] = b

{1

KD ESICHREH

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

MTFdFAETT, BELRWVWRA T A ZDFEZEIX None THD LN E T,

object.__getitem__ (self, key)

self [key] DfHFHME (evaluation) ZFEHT 27DIMFIHEINE T, -T2 HoKE -t
LTEBBERIARF T 27 VX TERTNERDERA, (V=T YA BEZIaL—F
B) BOA VT 7 ADRINE __getitem _ () XYV v FREL D EF, key BRI TH -
7235 A, TypeError ZEH L THDLEVWERA; (ADA V7 7 ZEICX LT 52 DR Z1T - 72 1
T) key B =7 Y ADA 77 AEENDIETDH 5355, IndexError ZEH LRTAUIRD £EA,
Ty T BRIDOEGEE, key DD 255G (YT FIEENTVRVES)., KeyError Z%EH L7

FUIIR D TR A

AR for V=T TIE =TV RADKEGZIELSMIETE 2 X 512F5%4DI1T, RERA VTR
IR U T IndexError 3EHINZ D LHIFLTVWE T,

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

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

object.__setitem__(self, key, value)
self [key] ICX T AMRALFTEET 27-DICEIHEINE T, __getitem _ () LR UEEFHEND TIE
ENET, TOXAY Y FEEETEZZDIE, HEF—ITWHTRHOLEHEZYR—FLTWE0, FkiR
F—ZBMTEZ L5~y TOHEL., DIERCBEZMADZIENTEL S -7 Y ADHERIIT
o PIER key I L TIE, __getitem _ () XY v FEFBROHSNDEHEZITORIFIUIZD FH A,

object.__delitem__ (self, key)
self [key] DHIFRZELET 27D ENET, __getitem _ () LRIUCERFELHTUIED F
T ZOAYy FRFEETEZDIE, F—DHIRZYR-—FLT0a7y 7OEGL, BRELHIFRTE
53— YADGETTY, TIER key MU TIE, __getitem _ () XY v R EFKOHINDEH
ZITORTUIRD £8 A

object.__missing__(self, key)
self [key]l] OELEICBWTHEBENIZCF —DFELELEI o LHEIZ, dict OF T 7 7 2D7DIZ
dict.__getitem _ () WX Xo> THUIHINET,

object.__iter__(self)
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TDOXAYy FiE, avy7FINLT ATL—F PEREINLEFCHFIHEINET, 20XV v Fid,
aAYTFIFIHNORTDOA TV 27 PS> TRIBABEITEZE 2 K5, FBATL—2A 727 P 2K
SRTNEZD FEA, vy BV I TR ary7FADOF -1l TRELFE L 2T $EA,

object.__reversed__(self)
reversed () MHAABLBEEI WA 7L —2a v 2EETILDIc, (FEITUL) MOELES, 2
VTIFHNOREREZHIACA TL—1F 2, HILWLWATL—XEERITRNETT,

__reversed__ () XYV v FREREINTVWRWIEA, reversed() HIAABEIZ sequence 71 +
al (__len__() & __getitem _()) Bffio7/fIEC7 + =Ny 7 LET, sequence 71 k2
NP R—FLA Tz M reversed) XD HMEBOVWELE LRI T XI5 [ ICOA
__reversed__ () B®ERTHINETT,

IRET A MEET (in BEY not an) IXEH., 2> 7 FOERIIHNT 2 KEMHEO X5 R ExhET, L
B, AYFFATY =2 FTUFORIRRA Y » FEERLT, X DARORERE TR0, ATV =2 b
DBATIINTELTHEVEIICTERT,

object.__contains__(self, item)
JFE T R MEEZHET DI EINE T, item B self NITIFAET 2HAIWCIEER, 25T
BRWEHEIZIBZRZRINIERD ERA, vy AT T2 7 FDGE, HeF— L EOMETIIR L,
FIINTRRET A P EEZRITFIUIRD EHA

__contains__ () BERLEZVWA T2 MTHLTE, XNV FTAMNIET, __diter_ O %
fHolKiEERAAE T, KWy —r Y AKETa bal __getitem _ () Vg3, SEL I 7
LYZDZDE 2B LTREW,

3.3.8 #EEZITIaL—FT3

UFRDOXY Yy FEEHRLT, BHEMA 7Y 27 M2 I 2L — 1+ TA32eATEET, BEOEEOKERT
WY R=FEINTORVE S REBIHNT 2 XY v F GEBKOREICHT 2Ly MEAEERY) X, K
EROZTFICLTBIPRIFIUIRD THA,

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[, modulo])
object.__lshift__(self, other)
object.__rshift__(self, other)
and__(self, other)

_xor__ (self, other)

object.

object.

object.__or__(self, other)
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INHEDXY vy REMATIZHBEMEET (+, -, %, 0, /, //, %, divmod (), pow(), **, << >> &,
) RFEELET, fIZAE 2 __add_ ) AV Y RDDHEZIITADA VARV ATH 56, A
x +y ZiMiiT s x.__add__(y) PMINFE T, __divmod__ () XYV v Fi& __floordiv__() &
_mod__ () BEHTZOLEMTRINUIZD THA,  truediv__ () EBEELTIERD FXHA. H
HIABD pow () BBD=ZIHD D DY R— b INTOWRIFIUIRSBRVEE, __pow _ O FAT> =
VOE=ZRIBEZIMEZBDOL LTERSNRITIUIRD £8 A,

INHEDRY y FOWTNHDE S N5 8L T 2 FZ ML L TWiWnWiE, NotImplemented %
KFTRETT,

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)

DRV vy REATHEEMER (+, -, *, @, /, //, %, divmod (), pow(), **, <<, >> &
) @, HHEATHIKHLE (ANBTIoNk) bOEERELET, Zhs0BBuL. EllogEE T
DRIEFT 2HEAEZTR—PLTELTY | JFHEHATFHIERZMOLECOAFTHEINET, ™
ZB .y __rsub__ ) XV RDHBEITFTADA VARV ATH3EE. RNx -y ZHliT 5L

x.__sub__(y) 2% NotImplemented %iB3 & Zid y.__rsub__(x) DI FE T,

2L, ZIHEEET pow() 25 __rpow _ ) BRI 2ERVOTHERELTL ZE W (Bt 0 FHRIH
IEEWCHRIC IR 25T,

AR HHOHEEFORMLEMOWEETOROY 775X THY, ZOVTIITRATHEAY v
Rzt g 2 REf X Y v R BRZEENERI N TV EREHEIE. EHOBHEETFOIERG XY v P
FHENZHIC, TOXY v RPMENET, TOWRBB|VICED, 77 7 ABFOBERE I — =T
A4 FFT5ZeHAEICRD £3,

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

BZZTO " HR=FLTORL? EVIDIE, ZIRADBZDRAY v FEFEo>TWARLE, ZDXY v K NotImplemented %iK
TV EKTY, AOREHBEFONERT XY v FALEEZRE L2 WHEIIE XY v FIZ None 2FREL TIEWITERA—Z
532l s, WEZETOZIRINC gAIFS L WS IERMOMREZEAET,

* FE CBOWHETICOVTIE, ERIZOX Y v R (22 213 __add__ ) BRELEGE. ZOHBERYR— PIhA TRV A
RENET, At FELZXYV v RAMESHENRWEHTE
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object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

object.__ipow__(self, Other[, mOdulo])

object.__ilshift__(self, other)

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

__ior__(self, other)

INHDRY y FEMUH UTREEMRA (+=, -=, *=, 0=, /=, //=, =, ¥¥= <<=, >>= &= "= |=)
RHEELET, ZNHDXAY v RIFEELZ A VS L —XT (self ZEET 5) 175 X 58A. 20HR (%
DRENZDH D EBAD self THHOERA) ZRIZTFIUIRD ERA, FFEDRA Y v RBERINT

WERWEE, ZORBEREMERIIETEDOX Y v RITT7 4 —A Ny 278N ET, HlZE z 2 __iadd__ ()

AV REFEDIITADA VARV ATHBIGEE. x += ylid x = x.__iadd__(y) ¥ffliTI, %5

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

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

EHSILTLZEWV) B, ZOEIIFERET —XETLOEFHO—ETT,

object.

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

object.__complex__(self)

object.__int__(self)

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

object.__index__(self)
ML LT operator.index() %2EZE L %3, Python BEEA 7 27 b EEEA T 27 M
KIG BT 2REDR D B5E (T2 ZIER T4 > 7%, HARAAD bin() « hex() . oct() BIE)
WEEICESHEINET, ZOXYy BH2 Z208IEA 7Y =7 DBEEEITHZ Z e PRBINE
T, BRUERI BRI D 2R A,

L __ant__ (), __float__(), __complex__ () WEZRINTVWARWVWEE, HAAAHBEEED int(),
float (), complex() & __indez _ () W7+ —NANv 7 LET,

object.__round__(self [, ndigits] )
object.__trunc__(self)
object.__floor__(self)
object.__ceil__(self)
FHAABBEED round() ¥ math EY 2 — LEIED trunc(), floor(), ceil () DFEEEH SMENH X
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NET, ndigits B __round__ () IKEINLRVEDIEZ, ZNA5DRTD XY v Fid Integral (72T
Wi int) YD EEDLNA T I 2 7 POHEEIRTNETT,

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

339 withXeaAYTFXAMIR—T ¥

AV TFRA A= % (context manager) 1. with XOETRHIS Y XA LAV THFA M2 ERT 54
TV P TT, AVTFAMIR =V v, a—F7 0y 7 2F(TT272DICHBERZAY OB XCHOOM
HERNE T, aYT7F A3 —Y v 3lEH, with X (with X OEEZSR) Ik hEEBxhE T, 2
NHEDORXY y REEHZEMOHT I TRETZ2Z2TEET,

AVFTFRAITR =Yy DMREMARFEVTE LTE, A RI7e— " VEROEREBLUEH., VY —AD
Dy r7rav ., I77A4VDF—Freru—XkERBToNET,

AVTFFRAIIER =T ¥ IZOVTDE SR BIHRICOVTIE, typecontextmanager ML TL 72X W,

object.__enter__(self)
AVFTFAMYEA—Y Yy DDA OTETINZWIETT, with XiF. XD as HiTHEZNIEE
BTZDOXYy FEMPEHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAMNREI=I Yy OHOTEITINZUHTT, RIX=KF, aV7TFAMPKT LEEREE
BolBIHCOWTHILTVWE T, a Y7 F X M2 3K T L&, 2ToslEuc
None 23 E XN E T,

b L. BB EHEN, 20X Yy FRFSEIIHIL 72W0WEE (Thbb, BIADPEHEEINZDRHE
72WIEE). TOAY vy Fid True ZIRSDERDH D £T, ZITRITNUE. ZDXY v ROKTH.
ANBEEBYEIBET 2212k 5,

__exit__ () XYy PRI B e BEEHTRETEDHD $HA, Zhid, HOHLAIOEE
TEIR>TLEZ W,

BE:

PEP 343 - "with” 27— kX2 Python @ with XD HF. BLXUOBIDPELHEI L TVE T,

33.10 SANZ—2RyFOMUBFBDHNZXEZIAX

RE=VOHTIZ 7252 FAT 256, MEBEFIHIET 7+ b TEFHATE EE A, MyClass TH
A7 R — 2RV, case MyClass(x, y) IZHEEEIN T, ZDEIRAAX—-VZMAT 21213,
__match_args__ JEEE 7 T RICERT ILENDHD I,

object.__match_args__
ZDTTAEBICWEXLFINDRTINADBTH A VAJBETT, DT TANRT T AR — Y DEF D
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FTHHENZ . 22N OMNBSIEIINIEST S _ match_args  OHFOEEF—V— N2 T 5,
F—vU—FylucERENE T, ZOBEMELROVEHE. O PEREINTVWEIDLRFETT,

il 21X, d L MyClass.__match_args__ IZ ("left", "center", "right") MBEXRINTWVWLIHEA.
case MyClass(x, y) & case MyClass(left=x, center=y) Y [HZETT, & — Y D5 HDEKII.
__match_args  DBEZRBEFEFIZNUTTRINELLLVWAICEFERLTLAEZI W, L, Zho
72HEIiE, KX — < v Fid TypeError A L E T,

N— 3 v 3.10 TIEN.
BE:

PEP 634 - #&8/N2—>< v F match XD,
3.3.11 5% XY v FIgER
HARNLD AT, FEX Y v FOBEROMEIHLIZ, 77927 DA VARV AFETIEIRL, 7

T POMTERINTVDEZICOAELLINET 2 ZeMRAESNE T, ZOFEDRD, UTDa—
NS PA R e el R

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

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

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

ZOEEOE R R 2EHIX, __hash__ (O & __repr__ () Vol type ATV =7 b EFLINTOL T

V2l FPTEBINTOVBRHEXY vy I Ed, ZhA6DXY vy FORBROMRBNEEOMR a2 %
o758, type A 7Y =7 FEMKIIH L TETEINZ 2ICERMLTLEVET:

>>> 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 IRADIFEEXY v FEZDEIICLTEITL LD &35 2 2id. 'metaclass confusion” EFEEINZ Z & B
HH, FHEAY v FERRTB L XA VYRRV RAEANL AT R THBEINET

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

True

60 EIET-RETI



https://www.python.org/dev/peps/pep-0634

The Python Language Reference, 'J1)—2X 3.10.15

IEEMED 72D, Y ARV RAEHEEZ A Xy TTE2DITMAT, FHEXY v FRRBEEA IO 27 bDXXRI TR
HEDT, __getattribute._ () XV v R ANL XL ET:

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

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

>>> type(c).__len__(c) # Ezplicit lookup via type

Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup

10

ZD XD __getattribute._ () BREEZANLA SR T EZ T, FHEXAY v FORWVCHET 2H2BEDOEH
Y5l EHZI (A Y vy R34 X TV @6 —B L TETEINDI DI FIRALFT TV 27 MRE LR
TNRBESHBWV), A1 v2—T7) 2533 27-DDORKERFMDPFICTAD £75,

3.4 JIL—F>

3.4.1 #¥FIEEX 7 2 ¥ bk (Awaitable Object)

awaitable 7Y = 7 ME—RINIE __await__ (O XV v FRREINTVWET, async def FAIIRT
Coroutine Z 72 =0 bk 3FHEATRET T,

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

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

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

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

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

N—ar 3.5 TEM.
BE:

FHERTREA 79 2 7 MIZOWT I DFLKIZ PEP 492 2B L TS0,

342 JIW—F>FTTxI K

Coroutine Z 72 TV b & awaitable X 7Y =7 FTF, __await__ () ZFCH L., DR D fEIH LKIE
WHEFTZ2ZeTal—FrOEGEHETEE T, al—F Y OFETHET LHHER L2 &, £ 71—
&% StopIteration ZiXHI L. ZDHISD value BYITE D EZF /£ T, aL—F VafIs XL
HEEE, AT LRIV ElRENET, 2—F 205 Stoplteration FIAfEAMIEHTNETIXH D
FH A

IN—F VIZEMTRBETFEZAYy R HD, INHl@3 T2 —ZDXY v R2pLOHEMTYT (PRl —
BATL—=EXY Y E ZBRLTLIIEZN), L, Y2xL—XEEST, AV—F VIIRENEZ EE
BHER-FLTOERA,

N—a ¥y 352 TEHE: aL—F T2 EPEMFH (await) 35 ¢ RuntimeError 72D %9,

coroutine.send (value)
AN—FDETEZHBLEZDEBLEZD LET, value D5 None DIFEIE.  _await_ () »HIRE
N4 TL—2%H#ED 2D EFFETT, value 23 None THRWIEEIZ, ZDal—Frr—REFEILEXHE
7oA TV —8D send() XYy FIUHEREL 5, #R (R DED StopIteration 2% DD
) E. BT LXK 57 __avait__ () DR DI L TRIEUHEZ{To/2 Z LR T T,

coroutine.throw(value)
coroutine.throw(type[, value[7 tmceback] ])
AN—F U THESNEFNZEHLE T, ZOXYy Fid A ?I/—& WZanr—Fre—REi3 3
throw() XYy RR®H2GEWCNHEEZREL $T, £5 TRWIEEIIE. Ml L7l o BilFH3%
HENET, R GRDED Stoplteration 2% DfDFISN) X, J:“Cﬁ@nfﬁbﬁ 57 __await__ ()
DB DEICH L TR 2T o7 F LR U TY, fistdar—F o Tfe sz o BHE
FEOOH LIeABiR S £ 5,

coroutine.close()
AN—FUBEHTHBORANIZ LK T LES, aL—F U ELELTWEHER, ar—F>
FHEIL X724 7L —&IT close() AV v FBHIUE, EFTEZNEEZZELET, 2L T
RHZE L U7z 22 & GeneratorExit 2NEHIZ N, 72 BIalt—F YR EDBHORF T 21TV
T, mRIZ. EITVHBEINTORDP o IBEETDH, AN—F VIZETHET LA ET,

AN—F I 7Tl PRSI NDL L ZIE. LEROFIEZRZRTHIANCPAL 5N 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 ¥ 3.7 TEHE: Python 3.7 X DHITIX., __aiter _ O X IEFEEAA T L —2 1243 awaitable %R
TE L%

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

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 __aexit__(self, exc_type, exc, tb):

await log('exiting context')

N—a ¥ 3.5 TENM.

1D
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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 ZHIDORE
2l (name) 3. ATV 27 PSR UET, AHTZEAT 212 BETAORM (name binding) #FZ1T
WE T,
RO AR 2R G L £ 3
« formal parameters to functions,
o« U T RER,
o BIRUER,
o RAR,
e targets that are identifiers if occurring in an assignment:

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

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

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

del XTHEINDE MR, (del DEHETIFIX, EFZAFOMIK (unbind) TTH) XOHMN L, FERHKA
DHDEARBRINET,

RAXS import KIFWIFN b, 7 7 ZAREBER, EF2—LLNL (by TR0 a—Fryay 7)) A
TEIDET,

HrHHB Ty JNTHEEINTWSR S, nonlocal X global E LTHEEINTWARWVWED, Ziudz
D7ay 7 ou—ANVER (local variable) T3, HIHAMMNEY 2 — L LNV THEINTVWEIRS, ZD
HETE 7 g — VA (global variable) T3, (EYVa—Na—F7ay 7 0ERIE. a—hLVEHTSH, 7
B—NAZEBTH DD ET, ) D2EBDDHZ2a—F7ny JNTHDOATVWT, 2070y V7 TERISN
TWVWRWIES, ZAUIHBZEER (free variable) T3,

IS LT HFRANRCKRIDHET 272002, ZOEEHMELRTWAERDNHIOEE T 1 v 7 HTIrER X
N7z R (binding) %> THATOSEITORE T,

4.2.2 ZEIRER

Aa—7 (scope) i, 70y 7 NOLFTORAIHMEZIROE T, B—INEKNDHZ 70y JNTERSIATHL
256, ZRORAa—-F3x07ny 72E5s% 3, B0y JNTHRIOERZITo GG, Z20Hh0 7
0y ZHENCH ORI ZTORVIRD, EE T vy JNOERTOT Ry Z72EL X5 ICRa—IPhksh
ESJEa

Hr4HEHBa— N Ty JATHDbONAS &, ZOAHIZROEHE,LLHS L5k Aa—F (&BRNRa -7
nearest enclosing scope) Zffio THMOERZITVWE T, TS5 LRI —T0o6iks, H5a—F7ay 7y
NTZRTEZ 22272 TOEFRE. 7v v 7 DEE (environment) EFHINF T,

LHINEL B S 4r o 72 & X, NameError B EHINE T, HEDORa—TPEEDOH DT, %4
BIMEDN B G TO — A NVERP A EICHE XN TR WSS, UnboundLocalError ik EH X
3, UnboundLocalError & NameError OF72 7 XT3,

HHHFHRa—-FTay ZJHNOY IHATHREREZIRTWES, 207 Ry JWNTHDN S ZDARNETA
T, BEDOTay 7ADSIe LTbIWE T, 2Ok, HI4MBEDO7 Ry ZJWNTHREXh ZFHIcfHb
NBZLT7—ZORMADET, ZOKBNIBUXTT, Python IKIZEEDRL, a—F7uv 70 I Th4
AR ENTE XY, H2a—F7ry 2B —ALERIE. 70y 707 X2 +&Kh 5 4EiHeE
BEZEBE TS e THEXINE T, HllZ UnboundLocalError i2OWT® FAQ JHH #SHL TLZ W,

global XM 70y ZJNIZH B ¥, ZOXTIHEINLENIFIC N v T L0V DEGETZEMTHRE X W =45
EHRLET, TNOOAFNE. by TUNIVOARIEMTHRRINE T, Z0DIT. 7Fa— ULELEHEZE
M, $hbbZ0a—F7ny 22E&0E 2 — LOLHIZEM Y., HARAALHIZER, $ThbbEI 22—
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builtins DHLETEMPMBINE T, BB — NV EFIZEBEPRBINE T, BEID 71— LT
fFc Aob 2T, HAAALRIEMIMREBEINE T, global XiF., SEMINALHIDRINfH DN
HHENCEEIRE T WU D 8 A,

global XI&, ML 70y 7 ORERIELRICL R a—T2Rb £, »2HHEBOKRMNR 2 — 71T global X
Wb 556, TOEHEBIZZ O — IV ERE ALRINET,

nonlocal XIZ &> T, MIGT 2HFPRABEMA 2 — S CZALRNCHBEINEBESIRT 2 X512k D
F5, b LAY ORNBEIBA 2 —FAI2HFE LR FIURX, a2 A LIRFIZ SyntaxError B LIFoh £,

HBEY 2 LOELHTZEMIE. ZDEY 2 — PRI import INREICHEMIERN ST ET, A7V 7
FDFEEY 2 —)V (main module) IFFIZ __main__ IHEINET,

JIAERE Ty 7 exec() X eval () IIHF 25 [81d. AFIERDOIRTHRIANTY, 77 RAEFIE. 4l
ZHS L L ERTZ I TELIFEITAMARNTT, TOHDSHII. BHTERRD 72 DEH DL —
WETH, HEIATORVE = VERD 70— OV RAHIZEM D GMBINZ2 2 WO BINRH D £5, 7
T AERDHFEME Y 7 ADEUFHFICLD T, 7 I ANTERINLAFDORI-TE, 7 F7ADT
Oy ZIRESINET; XYy FOa— 7y ZIZIRRENER A, - NEKREPY = 2L —X A
RaA—TFZHMHLTEREZIATVWEDT, Ra—FOIRFFNTT, DFED. XD X570 a— FIFKKL
S

class A:

42

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

a
b

4.2.3 #HAH L HIFR{T S DRIT

CPython REODFM: = —¥X __builtins__ N IZNETEH D FHA; ZTHUIHFICEREDFFMT
T MHARAADHFEMOFDEE A —N—=F 4 F LIV —HIX builtins £V 2 —/L% import LT,
ZOREEHYICEET ERETT,

Hra—K7nvy 7 OFETICHET 2HAAABATZERIZ. EECIZa—-FTay 2070 — LRz
72 5401 __builtins__ ZMER T2 I TROHD £F; __builtins__ EFHEIEY 2 — L TRIFIIZ
RO EVA (BREOHEIEY 2 —LOFEMEDLDNET), 774/ T __main__ EV 2 —LHICB
WX, __builtins__ EHARAAEY 2 —)L builtins TT; FRLUHNDEEDEY 2 —MIZBWTIZ.
__builtins__ i¥ builtins EY 2 — LHHDFHEDIT A V7 X TT,

4.2.4 BRIGHEEC DD LD

HHZBDHHIRRIE 2 8 MFTR S ETRICITDRE S, 2F 0, UFoa— 42 2HALET:

i=10

def £Q):
print (i)

i= 42

£0
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eval() & exec() PAEUZ. HETOMIRIC, BIEOREORTZMEZ 2D TEDD F¥A., LHIEFFOHL
Hloa =2 ra— OVEGETZER TR T E 9, BRZBIIRNGATZEBTIZR . 7a — UL HTZERH
ORI NE T, ! exec) ¥ eval) BIEICIZA T2 a D5 H Y., Fu— Lk b — B L ARETER
BA—NTA PTEET, ZHTZEMEI—D ULrFRE X NRITIUL, W7 OARTZER L LTEDIE T,

4.3 HI9

Bist e, a—r7ay 70EHEOGIE 7 v —2Fli LT, =7 —2ZmofIARNRIRNEZUETE S X5
WCF2DDFETT, PIANIT I - S NIRRT EH (raise) SHET; fSMNE. =7 —HFREHLD
JEADa—r7ay 2k, L7—pFELa—Fr7ay ZEEEEEECTFCHLTwSa—-FTay
7T I8 (handle) $25Z P TEET,

Python 4 ¥ 27V RE, Fv 24 215 — (LulRBERY) pHich s LN ZER L 3, Python 71
75 Lh 5, raise XEfio THRINCHINZEL T2 dTEET, fSf > FF (exception handler)
I, try ... ezcept XTHHETAIENTEF T, try XD finally HiZM>2 7V -7 v Fa—F
(cleanup code) ZIEETEE T, ZDa— FIIHBMNIME L AN, FITT 23— 7oy 7 THlF =
THERERSTHEFTEINET,

Python &, =7 —LHIC ” 7’025 2D T (termination)” EFAEZHVWTWET: sk > K71k, 7
0275 MAAPFE L2 2R T2 2 e BN TE, A R TOIMUD LAWY E S 2 Z 213 TE E T
B, (MEDH-72a— REnEROPLFITLERBTOTRVIED) =7 —DFRREZEBE LD, FITICERK
L7 EERDETI LI TEE A,

PISH RIS NIZ N E, 4 Y EZTVRET 0T 5 ADFATERT SR L0, Mahix 4 2 — Tz
RLET, E556D558, 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 ML ET,

BIsME, 72524 VAR A K > THAIEINE T, except HilZA VAR ADZ 5 AITH L OWTEIRX
NFEFT: ZHEA VAR ZAD I T2, ZD FFREEEISR 2SBLET, ZOAL VARV REIAVEFR
T X o TSN, FINFMICET 2 BMEREZERA S Z B TEETS,

AR DX v =%, Python API fHERICIZEEN TV ER A, X v E—JDNEIX, H 5 Python
DN=Ya Y ERDON=Y a YORTELER LCEESNZAREDLH 5 DT, BRN-—Y 22D ¥ 2T
ZCEET 2 L 57%a—FE, ISRy t—YONFIKESEIRETEDD $HA,

try AT DWTIX, try X i, raise XUTDOWTIE raise X Hid SR L TLZE W,
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filE

4.3. fHI5 69






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 Nvir—

Python IZIFEY 2 — A 7Y =7 PO 1 MEL 2R, Python . C. ZhALADS DD THEE
ENTVEIEFRELRL, TRTOEY 2= WIZ ORI D £3, Y 2 — L OMIMLZBINT. %EikEE
IS 272012, Python & Ny T —2 2 WHKEERH D 5,

RO =P T 7ANIATLEDT 4 LZ M), B2 — V@3 TALZ MNIZHET7ANEEZDIENT
EFTH, R F—IRET 2 WET 7 ANVT AT A LEENZDHEIIRNDOT, ZOKREHEED I
%Umof@mwiﬁﬂo:®i$®5%®tmm\?4v&huz774wtm5@ﬂ&&@%@512m
LET, 77 ANV RATLDT 4 L7 FUDEIIT, Ny r—YFBEMErRL. @EDEY 2 —L7120T
B, IR Fr =B HHET,

FTRTONRY T —VWEET 2 —ILTITH, TRTOEI 2a— B vr—ILIFRLRVWI 2 LMCEHDTE
KODEETT, DLLRBMOE VAR T2, N r—JR3BR 2R EEEOES 2 — L ThHI2LEERE
T, FHZ, __path__ BUHEROEEDEY a—ME vy r—Y e RRIhET,

FTARTDEY 2 —VIILHTZFD 3, Python DEWLY 7 ADGEL FARRIC, 7%y & —Y D4R
By r—I% Ry FadETRUISNE T, Lo T, email EWIOIZFID Ny F =R, FOABEL
email.mime EWVIHFDH TRy =Y, THIRZNUTEENS email .mime.text £ F I HAFDEY 2 —
NEBEZBIEPTEET,

5.2.1 BED/INYIT—

Python Tid, BEDO/NY T —2 ¥ GEIERNYT—2 O 2 EO Ay r =Y PERINTVET, &
WDy =% Python 3.2 DIF12 HFEET 2Ry =2 T35, MARKREED Sy =13
__init__.py 77 ANVEEBULT AL MY LTEREINE T, @ED Ry F—I 0L VR—-bE izt &,
2O __init__.py 7 7 A ADEBRINCETEIN, ZRTEELTWEA 7V 27 b8y & —IHHIZEMIC
@5%ﬁﬁbiﬁ$§éhi?o __init__.py 7 7 A ME, MO EY 2 —NIZFEIT S Python 2— N2 R D%
BLIEMNTE, BV 2—NA0A U R—bFEN/2E ZiZ Python ZEY 2 —LiZ@EEEmL7zo LET,

Bz UTFDXS5R87 7 ANV AT ABEEK. 3 20878y =V % KO EidD parent Xy 7 —I%
EELETS:

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

RDOR=I ki)
72 EBEEAVR—FRATL
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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. % 3
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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

74 BEESEAVR—FRTL
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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. B% &
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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,

N—Ya¥ 310 TEHE: 4 VK- b find_module() ZfEH L7254, ImportWarning M HEA L
S

54 O—F

EV 2 — MR RO o T GE, 4 VR - MEBZEY 2 — L2 n— FF3RICZh (BXUFRICAEZN
Za—X—) BHEVET, ZHUI, A YER—bOBR—FHEI TR 2 Z DM TT:

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs(spec, module)

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

try:

RDOR=I ki)
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del sys.modules [spec.name]
except KeyError:

pass
raise

return sys.modules [spec.name]

LUROFMCER L TL 2 &0

e sys.modules DFIZE X SNAHIEFOBFEDEY 2 — AT =7 v 235 %72 5, import XL
ZhZBELTWBTL & S,

e EVa—VE B—X—DEYa2—a— FEETT LA sys.modules CHFMELTVWET, E
Ya—)ba— FH (EENELEHENC) BTS2 A YR R— T 208ERH 20T, THUIEE
T9; £V 2—/L% sys.modules [ZEIT 5 Z T, FEDF —ATIIEREOHFH, 2L THRRED
= ZTIREREEIOr— FA, #id o THilkh 3,

o O— NUHIWZKRKLZGA, ZORBMULIEES 2 —LiE - ZL T, ZDEY 2 —AFD - sys.
modules 2> 5H D RN E T, sys.modules F ¥ v ¥ 2 ZBICEFNTVWLITRTDEY 2 —L L,
AERE LTRr— FIEAILETRTOEY 2 —ME, BICF vy ¥ ailkEhEzs, Zaudve—F
LIEHHRET, Ve— FOEHEIREMLZEY 2 —D sys.modules IZHRINF T,

o BODEIIIY TEHNEINBZ LI, EV2a—NIELRNTHLOLETINBZETTORNICA VR — M
WA vR— MPEEOEY 2 - VEMZREL 3 (LMl — FFHIO 7 init. module attrs”).

o BV a— ILETREI 2a— LDOLHZERMIHREINZ 0 — FOEERREM TS, ET3o—&X— 25
REEEIA, 0—X =132 XD X HERT I RIRETEI 2R T,

o 01— FOMITIEMZNT exec_module() WCEIN/ZEY 2 —UE. 4 Y R—1+ DD DITREINS D
DLIFEBRZPDHLOERA

N—=Pay 34 TEE: A VR= RT3 X —-DEMNRBEZGIZMETFE L2, ZhHIEIDEN
importlib.abc.Loader.load_module() XY v RIZX o THEITEINFE Lz,

5.4.1 O—4—

EVa—ln—X—ik, v— FOEEZEETHLEY 2 — L FEITHEERIRM L T3, 4 VK- Mg, 5
TLESIETBEY 2 — VATV =27 P 2H—0D5[4¥ LT importlib.abc.Loader.exec_module() X
Yy FEMRECHLE T, importlib.abc.Loader.exec_module() 225 REN/-IEOMEITERINT T,

0 — X —Z L RO L TWRIF RN $ 8 A

o BV a2 (MARABEY 2 —AREANTHAAFNSIREY 2 — LT3 < T) Python €Y 2 —
NZoTBE, B =KX —=13EY 2 —1D 7 a— N LAFTZER (module. __dict__) T, EY a2 —1D
- RE2E[TIRETT,

*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

= -

54. O—F 77
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e exec_module() DOFEUH LHIZ ImportError AN DHIA B EH I, BIEINTERELTDH, £
Ya—l%kua— FTELRWVEAIE ImportError AT NETT,

ZLDOHBE. 774V RE -0 —X—EFAILA T 27 P THOVEREA; 20 X5 RGEETIE find_spec)
XYy FIFHIC self ((RF: 7Y =27 VEE) ZIRTZITT,

EYa2—nB—X—I, create_module() XV v FEEEFTLZZTa— N ZEY 2 —-LFTTx7 + %
ER T2 BBIRTEE T, ZOXY vy Fid, BY 2 — M EEESIBICE-> T, e— FHRRESHLWVE
Ja—A TVl FEIRLET, create_module() WEEI 2 —AF TP =l MIEMERET ILEEDH
DEVBA, DLIDXY v K23 None ZIRTRSH, 4 Y R— MEEIIHLVWEY 2 -V EZHETERL 5,

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

N—Ya Y 3.4 TEHE: load_module() XYV v Fif exec_module() IZX-» TEEHI SN, £V K— M
W0 — ROTRTOERMP RN ES | EZTF Lz,

BfFon—&X—rOHEHEMED =D, Lo —X—IZ load_module() XY v FREFEHEL, roR—&X—7»n
exec_module() ZHEL TWARITIUE, 4 > R— M2 — & —D load module() XY v REMVWET,
L2 L. load_module() & deprecated THH., m—KX—I3fkbH DI exec_module() ZHETRETT,

load_module() XY v Fi&, B a2 — I 2FTT 22 WXMATERTHHINZIRTOEH W e —F
BREZ EM L 2R D 8 A, RUKIRIASEAXNE T, MTIEMOIRMELTS:

o sys.modules KHEZBLNLHAFMDEY 2 —AHFELTVWEHE. B —X—3ZDOMFOET 2L
ZREDRFIUIOITER A, (25 L7RWVE importlib.reload() XIEL K E27R\WTL & 5, ) HEE
SN/EY 2— V8 sys.modules WCFELBRWGE, B—X =3 LWVWEY 2 — LA TP =7 F2AE
L. sys.modules IZEM LR FIUINT ER A,

o HROFIFEIFEHME DO — FEHIET 27D, B—K—=2EY 2 —)La— FEEITT BR1ICE
¥ 2 —J sys.modules IZFF/E LR ITFAUIIR D TR/ A (must).

o U — NHIZKKLUIZHE, B—X =% sys.modules IZBML7ZEY 2 —LE2ED R ITFHIEW
JEEAD, 2R — FIZERLZZEY 2—V OH &, ZOEY 12— 0 —X—HFITHRIIC
O— RENHETRD BRELZRTFERD XA

N— a3y 35 TEH: exec_module() BEREXNTWVWT create_module() NEZRXIN TR WVWES
DeprecationWarning XM I 2 KD DE L7

N— a3y 3.6 TEH: exec_module() BEREXNTWVWT create_module() NEZXIN TR WES
ImportError 2SEHE N5 K51k b kL7,

N—Ya¥ 3.10 TEHE: load_module() %ffifi3 % ¥ ImportWarning 2SFEEL 7,
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542 HJ7EDa-)

PTEY 2128 —-FFT25DREDEIBRAH=X2L (FlZ1E. importlib API . import ¥ 7z1d
import-from A7 —hFX Y b, FREENL ML VEKD __import__) BfEONIBETDH. XM VT4 v
3B TEY 2a—NF TV VEBEY 2 - VOARIZEMICEEL $3, flZIE. LSy — span 23
P TEI 2= foo B0 TWEE, spam.foo &4 ¥ R— b+ L7 spam IXENY 7€ 2 — M HKE
SNTJEME foo ZRBET, UTFDT 4 L7 FPUMEZFR o TWH ELEL & 5

spam/
__init__.py
foo.py

Z LT spam/__init__.py ZUAFD XS HRoTWVWBEE LET:

from .foo import Foo

ZDrE, DIREEITTZZ21C&D spam Y 2 —LDHIZ foo & Foo WICHB XML EINE T

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python OEBNB LAZAFREL—A25FT22 ZHITEZ2S LOLERAN, ZRIEEBEL U R—-1
VAT LADEARMNBERETT, FERCRLERITIAERLRVDE (EERDA Y KR—FDHERLET) sys.
modules['spam'] & sys.modules['spam.foo'] DBEMET 25E. BEDHIEFD foo EMELE LTHEELR
TR NENS 2T,

5.4.3 EZ a— )Ltk

4 VR — MEMIE. 4 2 R— PO (Frce— PO 12 l4DEY 2 — IO WTO S F X iz )
WET, [BWRDIZLALRFIRTOEY 2 — LV THETT, TV 2 —NMHOHMZ. 204 Y R— FEED
BEHREZEY 2 —LDOEMNTH FEMLTEZ 2T,

A VER=—POBICEY 2 — L IEEFS ik, A1 VR— b RT3V R—F Y ME, FIZEEY 2 —UE
BEERT 27 74 VX — TN FT T 0 — X —OMCTIREZINET 2 2 ZAHEICLE T, RDEER
DIF, ZRUTE o TA YR— MEEL O — FOERWREELZETTELX51CRZ VWS 2 TY, ZHZ
HLT, EYa2a— AL TR — R Z0EERH>TVWE L,

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

N— g v 3.4 TEM.

54. O—F 79
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544 4 R—FEEDES 2 —-ILEMK

4 Y AR— MERIZE — FOM, EY 2 —LOARRICESVWT, B—X =D EY 2 —ADFETT SHNICU T DR
MeHEAsET,

__hame__
__name__ JBMEIFEY 2 - VOERBHIAICRIE SN R ITNIRD FEA. ZOHRATENHL TS ~
F— PO RTFATEY 2=V —BIZHINLET,

__loader__
__loader__ BHIFEY 2 — v — FRICA Y R— MEERIFH LI —X—F4 7V =27 MTRESN
RUIFNERD EFRA, ZOBEHEFEEEAEHODDTIT D, v—X—[EHDBIEED7=DITHW 2
: Ziﬁtﬂ%i?‘o 1§IJKL£D“§’—B§@®?’—&O)HX?%VG?O

__package__
EY 2—D __package__ BIHIFEREINRITINIRD FRA, HEXFITRINIRD FRA
2, __name__ YFICETHHOELA, TV 2 -y 75 —I DA, __package__ DHIZZ D
__name__ CTHRINIRD EVA, EFV2—DBRvFr—ITHEWES, Py TLNILDEY 2—)LT
¥ __package__ IIZEDOXFF|, ¥ TED 2 — L TIEHD Ry = H{TRIFIRD $H A, FHMIX
PEP 366 2SR L TL1Z& W,

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

ZrRERINFET,

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

--Spec__

__spec__ BHEEEY a—u— FRICHERAINZZEY 2 -V ARy ZIZFEIhRITER D 8
Ao __spec__ HBYUICHRET S A 2—7) ZEREFPIZELINDZIED 2—)L b FERICHEA

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

N—Y ar 3.6 TEH: __package__ WEFEINTWVARWVE (T __spec__.parent M7 4 —/L v
s LTEbNE X517 E LT

__path__
TV 2 AN (BEOFGBHIEM) v r—YOBE, £EVa—AF TV LD __path__ ElE
HPRESNBZRERD Y T, HIZA 7L — FATRETRINUIR YD TEAD, __path__ ICHEKIZL
LBAERFZETHIHNEF A, __path__ BETRWVEE., 4 7L — MRRCXFHIRER L ZTFUI LD
¥ Ao __path__ Ot~ Y7 4 7 ADFAMIIE F5E D@D TY,

Ry r—=ITHRVWEY 2—)UZ __path__ BUZF> TV ERA

__file__
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__cached__
__file__ EA 7> arTT, dLFEINZLLHIE. ZOBEDEIILFIITRINERD THA,
S LED XD RBUDIEREFLLRVEGES (FIZIXEY 2 —ADBT —EZRXN=Xh 50— KINTHEA)
AVKR=PTRATAIE __file__  ZRFBEDFFICLTHHVERA,

L __file %FET B4, __cached EMDHI—FDar fLENA—Jaroran
(BIZIE, 54 baYRANENTT 7 4 0) NOSRUSHET 5 T L AHITL 5 50 ZOREERE
T2 HToTT 7 ANDFET ZREEH D FHA; ST, IV 4 VENTT 7 4 AHTEE

T2 LAKRVEFTETRLTWAEITY (PEP 3147 25 H),

__file__ PEEINRVEEICSH __cached__ ZRET S I LIEHEYITT, LrL. 2O F VX
27 D ZRITT, JEMNICE. n—&—rld __file__ ¥ __cached__ D Y% 52 F 72 &ii /5% Fl
HAT25DTT, LidoT, bLE—ZX—DFr v ad3NEY2a—A25bR—RTE2—-HTT 7
ANPoEE—=RLRWES, ZOZRINZS FVAIEYITL & 5,

5.4.5 module.____path___

ERED, EY2—0IT __path__ BERHNIE. ZOET 2@y r—I iR %7,

Ry r—I® __path__ BHIZ, Z2OH T Rvr—I D4 Y R— b ET, 4 ¥ R— MEHOANET
&, Z4Ud sys.path LIFLAERUEEIITHREL T, DFED. 4 VY R— M ZEY 2 -V Z2EITHHTDY
ZbERELET, UL, —IC __path__ & sys.path & D d#FIDRNTT,

__path__ lIXFHD iterable TRIFIUINTF ERAD, ZHTHHOVER A, sys.path &R UHAID <y 7 —
D __path__ IZHHHXN, Ry Fr—ID __path__ ZEET S & XX (AT T 5) sys.path_hooks
BERIZANSNE T,

Ry r—=I® __init__.py 77 AME v —ID __path__  BHERED LIFEETLZZe0H D,
Zhht PEP 420 DETOHT2EH Ry 7 — 9 QBRI 2T ET Lz, PEP 420 OFHUIC X D, Hide
ZHTZER Sy o — D3, __path__ ZFT 22— FEF2ET __init__.py 7 7 4 L EEH T 2 B E
XD F U7z 4 v R— MR, BRIy 77— U HEINCHEY)7Z: __path__ kv FLET,

5.4.6 EZa2—ILD repr

T 7 AN FTE TRTDEY 2 —VIFHATRER repr ZFo TWE S, 2L ZAUE. ZTHETIERHAL
FEEOBRENRIKFLTED, TV a2 UMIRICL>TES 2 —LF 7T =22 O repr & & hBH/RINC
T2 TEET,

b LEY 2 —UhRE (__spec__) ZFo TWUE. 1 VK- MEBIZZ DS repr ZAEKL LS LE
T b LENDERRT 20, FREFEEPEFEELRITNE A Y R=1PP AT LIEFEY 2 -V TAFAHE
BRHGLWBHEREMS>TT 74V D repr ZHEL 3, Z4UIE module.__name__, module.__file__,
module.__loader__ % (D RWIHHRIZOWTIET 7 4L MAZMH o THIWVWARD D) repr NDAS & LTHE
BoikBET,

INDMEDLNT W 2 EiERIRAIC S
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o BV 2D __spec__ BHEEFF o TV UL, EHRICE E N2 1FEHDS repr ZAEKT 272D IfbiLE
3, "name”, "loader”, "origin”, “has_location” BN SRI N F T,

o BEVa2—LIC __file_ BUNDHIHEEIE. TV 2—LOD repr D—Hr LTHLNET,

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

o ZHTHRINX, HICEY2—LD __name__ % repr DHFTHENET,

N—3 ar 3.4 TZH: loader.module_repr () OFAIZIFHESE (deprecated) TF, £ ¥ K— MERIZK D
EY 2= IUEREDE Y 2 — ) repr ZERT 27-0IEHEINS K512k DE L,

Python 3.3 ¥ OB A HIMED72H12, B — X —® module_repr() XV v RPERIN TS, TV a—
WV repr ZAERT 27D LEOWTNLDO7 T u—F 2l THICZD R Y v PRI ETS, 7272l 20
XY v FiX deprecated T3,

N—=YaYy 310 TEH: module_repr() DMUHLIX, TV a2—1D __spec__ EBEDT7 7 RITK
MU, o, __file__ BHZRTHDOXA I 7 TITbNS L5112k D % L7z, Python 3.12 Tl
module_repr () IIHH SN2 RZTFETT,

547 ¥vvadhicnN4d bd—FOEME

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

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

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

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

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

invalidation of bytecode caches.
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55 NAR—=X « Ty IH—

LT /ED . Python IZIZWL DD TFT T 4L FDRARNRZ « 774 VX =dfiib-oTWET, D55
D1 2F NAR—=Z « T7A >4 — (PathFinder) LIMHEH, NZAIZV ) OVRMTHZ A VHR—FIN
2 ZMRLET, ZAZIDO SRRV PVIE BV 2 — L 2HETEMEHELTVET,

NRAR—=R « 774 YE—BEKZMA»PDA VR—=FHFEEH>TVWAERHOITTEDY EHA, ZORDDIC,
filixDRZTY N REBEL, 2PN EDHEDO R ZDINEZH > TWVWBENRRALY MY - 7754 VX —
EEMT F T,

TIANIDRALZY MY - T7 A4V R=F V77 ANTRATLALEDEY 2=V ZBDF27DDTRTD
v T4 VAREELTCVET, 20U Python Y—RXa—F (.py 774 ) . Python X4 Fa—F
(.pyc 774L) . HEFA475V BlIRIE .so 774L) REDFNR T 7 A NVEA TR L %3, F4%
477 VD zipimport EY 2 — M X o THR—-PENBZHEE. T I AV FDNRRAZY MY - T7 A
= (FKEFA T VLHND) TRTDT 7 ANEA TD zip 774450 E— FHFVET,

NRALY MV T 7ANT AT L EDGICBEEININEEIDD FHA, URL RF—EZR—ATTYRFZ
DM FFNTIRETE LM ESRT 2 Z L bAJEET T,

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

MU ORHHEZINRL. WAXIA XTI eNTEET, HIRE *v b7—2 LD URL ZSRAZ Y bV &
LTHR=FLIEWEE, web LOEY 2 —LE RO 37201 HTTP OB NG RFEE LT v 7 2H
e TEET, 2O (FUHLATEA 7Y 27 bTHB) 7y 7iEk, FTHEHTA2a barzyR—1
T2 NAIZVR) T4 — %2RLET, 2O b web POHEY 2 — DR —X—%HIFT 5
DIZHEbIET,

BEOEE: ZoOFCHOMOMST I7A28— LW FEDN, XENZ - T7A( 28— v NAT Y
e T4 — LS HEBETKAIEATHEDLATWES, Zhsd 2 BHEDO 7 7 £ VX —3IEFITBTED,
Bliz7a barzdR—1rL. 4 Y R=MUETHEU XS HKEEEL 35, MPICREL-oT02020IC8D
THBLDEBEETT, FHI. XZARR - T 74 v EZ =34 Y F— FM@@%%‘H\ sys.meta_path DELED
B =CEELE T,

ZREIFHRANT, $RZY MY - T 7 A YR —EZDHEZERTHNAR=R - 77 4 Y X —DFELEFEHATH D,
FBX sys.meta_path H/NANR=R + 7 7 4 Y X=DHWY RHhNIGE NAZY MY - 774 VX —DF
HIIFHRITENZOTL & S,

55.1 XAV kY « T7pA 24—

INAR=Z « T7A A= 12&, XFF NZAITY b)) THEESINZ5F® Python €Y 2 —/L% Python
R —Y%RADF, B—RFI3BELDDET, FLALDRALY MVIE T 74 VS AT A LDGFTEE
FELTVWETH, ZZCHIRINZDEIEDD T8 A,

RARNRR T 7 AV R= LT, WAR—=R » T74A VA — IR L7z find_spec() 7’81 k 2 /LH5E
BINTOETH, ZHUWMATAYVR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIREZTA X
TE2DHZ2 7y 7 REHELTOET,

INANR—2R « T7A A — % sys.path . sys.path_hooks . sys.path_importer_cache £ \5 3 DD%
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BEfFoEd, Iy r—IF7Y22 D __path__ BEHEDBFVET, ZhdiZk->T, 48— ML
HEH AR AT 5HEPREINE T,

sys.path IZld, BV a— e Xy r =Y 2B IGLMLFIO—EHH D $£9, Zhld PYTHONPATH BRIFZ
B Z OB A ¥R bV EREIR AT 2T 7 4L METHIRL XN E T, sys.path NOESH
., 774NV RTLLEDTFT 4 L7 U zip 77 AAMREFDOMES 2 — N EHFEITRE " 72D 529
D (site EY a—L2ZM) 2T IV TEXT, XFINBLUNA MDA %Z sys.path ICANSENE
TY; hoF— 2 AIEHR XN E T, N MIOBEZEDL a—F 41 73, F NAIV Y « T 08—
WEoTHlENE T,

INAR=Z + T7AVE =13 AEZNZ » TrA A — DT, 4 HF— MEMIE, AT CTHSHL S ZAX—
A+ 774 YX—=0 find_spec() XV v FEMFUHT I T A VR— /N2 OMREIHD E T, path 514
S find_spec() WKEENZL Tid, ZIUIEET 2 8AXFHID Y A b - HHINZIEZ Dy =P DHT
AYR=PLTWVE Ry s —TD __path__ EBHIZZRD £3, path 518D None /2o 7285E. U3 L
DAYR—=PTHB I ERLTWVT, sys.path BMfELIE T,

NRAN=R + 774 VX —EFBBRARZADTRTOERICOWTRENIER L, 2h2ho 223 LTy
7% WNAIT> k)« 7744 — (PathEntryFinder) Z#R L £9, ZAUIRFHE D202 0L (Fl 21X, 0D
MBEDDD stat () MUHL DA —N—~v F) IZEDHFZDT, RAR—Z + 774 Y X—ZRAEHR
MHNRAZY FY « 77 A4 Y R=~A"DMIGMNITZF Xy 2a LTHR>TBEET, ZOF v v > ald sys.
path_importer_cache IZHfo TWE T (ARNIK LT, 2O F v v ¥ 21 3FEBICE 1V R—2— IQITHIRR X
NTELT, 774V —F TV 2RFLET) . ZOLIZLT, BHEO»22FED NZATV R
DHFIDIzDD INAZY R« T7A 08— OMBE—ELRIRRITNUIRL LD E T, SAR—=ZR 774
VE—ZRALY M) OMBREHETOEZ40HIC, 2—¥ 3 — FTIEHMHIC sys.path_importer_cache
DoOF vy a WM RN THVWEEAY

path entry 23 ¥ v > 2 OHIZED 5 72358, path based finder 1 sys.path_hooks OH DI L ATHE
FT7T 27 Ve TUDET, ZOYRAMDZENZEND path entry 77 &, MWET 3 path entry W5
B3 1 DRELTFFCHINE T, ZDOMFUH LAJREA 7Y = 7 b path entry 23X % path entry finder
%3R3 H. ImportError %A U ¥ 3, ImportError &, 7 v 725 path entry ®7z®®D path entry finder
PEHERWIZ & 2HE 5 7-01C path based finder DMV E T, ZOFISNINIE XS, import path %Zil-
TWLHEDS T oNE T, 7y 7358 e LTXFINE @3N, MlA 7Y =7 PG L £, N4 M
ATz MOy A-T 4 Y TE 7y 7 EERTOT (BlIRIE. 77 ANV AT LDy A—=T 4 VT
D UTF-8 R 2z AN RETT) . 7y 7251 %E T a— FTERD» 75513 InportError ZAH TR E
T3,

sys.path_hooks Zill 2 LA WZAIT Y R « T4V — 2RI FTIKDboHE. NAR—-X -
774X =0 find_spec() XV v K&, sys.path_importer_cache IZ (ZDNALY MY IZKT 27 7
A VR =PIFIELIZNZ L 2R /2DIZ) None ZIRFEL, ARNZ « T7A Y — BET 2 —ADROH»S
B otz Z e BIGA % 729IC None ZiIRL ¥£7,

sys.path_hooks L NAIVEUT v MIHLAIRELS 7 =27 FORDEOWTALH NAIY +
) e T4 08— Thol- BE. BRTHTL 32V 2 — M EEZET -0 T 0 Faldffibh. zanE
Va—ku—RFI5DIfEbhET,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ
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(EDLFHN k> THEIND) BEDT 4 L2 b VId, sys.path OHOT Y b ) L I3ZHRAE B HHETM
HXNET, £3, BEDOT A LI PURFEELROWI 2 2VHBH L 72354, sys.path_importer_cache i
BB EMENTEA, K, BIEDT 4 L7 b VISHT BHIEHLDES 2 — Dy 77 v T THEHT7
WICHREINET, 3%FHIC. sys.path_importer_cache (ZffiHr41l, importlib.machinery.PathFinder.
find_spec() DNRTRRE, EBEDTFT 4 L7 MU THo TEDOLFHTIEDHD £X A,

55.2 NXXI>V k)« T7a4>8—-7OR3

EVa— et ENTy r =P DA VKR= b2V KR—- T B0, BIUKHTEMEAAY 7 —I DR~
Sarve LTIRET 2012, RAZY MY - 774 X —iF find_spec() XV v REFEELRZFIUINT
FE A

find_spec() F 2 DDFIEEMD ET, A VE—PLEIELTWVBREY 2 - LDEEEHiHKL, (X7 a
YD) MREY 2 =TT, find_spec() FEY 2 —MHET 2 5ER YA (populated) X A7z {LkE% K
LT, ZOMERE (1 20FISZFRNT) HIZ "loader” v &> TWE T,

Y 2 HA RN R—> 2y ERLTWA R4 vl SRS I, SRS b -
T 74 U E—IFEY 2 —NFED "submodule search locations” Z#RIZEMAR—S a2 &8 X MTH
EFELET,

N—=Y 3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() Z@EX#1X ¥ L7z, WMHIX
deprecated TI A, find_spec() WEBINTOWRIFIHEDOIE T,

HWARRAZY MY - 774 Y R—=DHIZIE, find_spec() DD HIZZNE 2 DD deperecated 72 XY v K
DOIBEDVITNPEHEELTVWERHDDH20d LNERTA, TNOHDA Yy NIIBRATEHEDI-DICERLE
RBENTVWET, LorL, MRV MY - 774 Y& —IT find_spec() BELEZATVII, VXY v ¥
FEHENET,

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

pace portion.

D4 > R— MO IR T 3BT HIEDFZDIC, ZLDRRAZY MY - 774 VX —F, XRNRZ -
T2 A VX =PI RE— T 23D LFEUEHNA find_module() XY v FHHR—FLTVWET, LaL, %
ALY Y« 774X =D find_module() XY v Rk, RLT path 51 TIIMIHEINELA (ZDX
Yy RiE SR 7y 7 DBRAIOFFOH L2 H#E Y2 S R IERZ GRS 2EEP IS T0Ed),

NRALY MY « 774 &= find_module() XY v Rik deprecated TT, ¥R S, ZDHFETIE R
IVRY - T A VR =DHEEM Sy =D L TR—2 a Y EREET 222 TERVDLLTY, dL
find_loader() ¥ find module() DWHMNRRALY MY « 774 VX —IKHEELH, A VER— I RF
LIEHEIC find_module() & D % find loader() ZHEALTHUHLET,

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

ImportWarning.
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5.6 FEDIVR— b ATLEEETHTRZS

A VR= P RT LR ZEZIRZ 27:DORSEEND D 2 LA, sys.meta_path DF 7 x L DN
BEHIRL, 2IHEIRRLDRARNRRAT v 7 TBEMRZ 25D TT,

b L. import XOFHEL T ZEEL, £ Y R— MY RT LT 7 E2RTHMD API IZIXEEEL 522 TD
iR, HARAAD __import__ () BAEZE XHZ 272 THH TS, ZOFKE. % 1 20FEY 2 —
JVNZZIT T import XOEHEZZEE T 2DICbHVWLNE T,

(DA Y R— P RT A RREEIETZ2DTIIRL) TTRAZSRIZWVWE 7y I NoHBEY 2 —1DA
VAR — b EEIRINCRS < 72 ®1CiE. find_spec() »* 5 None ZiRFT{b DI, [E#E ModuleNotFoundError
ZREMT 2720 THATY, None BT DIIX X ARZADEBEEGIIEZNETHD Z L ZEKR LTI, Hist
ZEMT ST QITEERTHUID 29,

5.7 Package Relative Imports

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

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

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

should expose XXX.YYY.ZZZ as a usable expression, but .moduleY is not a valid expression.
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5.8 main X9 BB ERE

__main__ €Y 2 —/UZ, Python DA Y K=+ 27 2HEET 2R 572 r — XT3, MDIFA TEMRZH
TW3 X512, __main__ £ 2—/lid sys ® builtins RELFARRICA VXSV X -2 —}+7 v S TE
Bt hEz s, LaL, B 2 00FEY2a—ILEE-> T, __main__ FEEICEEL I, VDEY 2—L
ELTOERZRF > TVWERA, ZHUE. __main__ PHIEHLEI N D 5ENA V& 7Y ApE#ch s L 20
77 TREDMDF T a VITKIFT 272D T,

5.8.1 __main__.___spec___

__main__ XD X5 I LI N2 IHKIFL T, __main
None X5 ZdHH FET,

spec__ \FHEUNCREINZ Z 2 b HIUL

Python 2% -m # 7> a Y 2 TEITINLEEIIE, __spec__ W EWIETEEY 2 — L FF v Fr—
DEY 2 - NMARICRESNE T, Flo. T4L 7 MU zip 7740, EE3MID sys.path =V bV Z2HE
TT20UEDO—H e LT __main__ EV 2 —ha—- FEINBI3HEICDH __spec__ MAEM (populate) T4
RN

ZRLSN DI — R TlE, __main__.__spec__ I None ICFREINFE T, Z4UE. __main__ 4K (populate)

FT57DiIffbi/za— R4 VR—= MAREREY 2 — VEEH L TWRWEHTT:
o XfEEFB YT b
o cATvav
o stdin »SEBIXNZHE
o V=RT77ANRNA FA—=RT7 7 A ADLEHZEHINTGE

BEOY — A TR 2 AN 7 7 ANV ES 2 — L LTEHEAS VE—-FTE7~ LTH __nain__.
__spec__ lIHIZ None I3 Z X ICHERELTLZEWV, L __main__ KBWTHEMBREY 2 — N XA RXF—
BHENREL S -m AL v FREoTLEE W,

__main__ 2’4 Y R—PAJEEREY 2 — & —HK L., __main__.__spec__ DZNIELTHEEINTW
e LThH, ZNTHIREB, TD 2 200FEY 2a—VEMeARINE I LICERLTLEIN, Zh
¥, if __name == "_ main ": Fz v ZIZXoTHEIEENZ T ay 7. _main _ HHE1TZERZ4 K
(populate) §272DITEY 2 —AHMEH I N LR FEITS N, BHEOA Y R— FMRAIZIFFETEI ARV, &
WO HRITER L TWET,
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5.9 B2EE&H

Python OFIIOEN» ST 2, 4 Y R— MEMIEIHRE I LWREEZZRT I L. —f#flrnwe IA08 FF a2
AV IEPNIE EDOED > TRWE T, BRID v r— O 3R I e N TEE T,

F 1) P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#kr 7z 290555 PEP 420 T3,

PEP 420 1% Python 3.3 12 &EIZE/NY 77— ZEALTWE S, PEP 420 3% 7% find_module() IZ
Rb32HDr LT find_loader() 7B I LEEALTWVWET,

PEP 366 1%, XA YEY 2 — L TORRPBHENA VK=t D72DIBEM Uz __package__ BIEDRH%
LTVWET,

PEP 328 i&#oft 4 > R— b+, BRI A >R — b, BXU, Y% __name__ THEL. &I PEP 366
» __package__ TEDMAREZTEALE L,

PEP 338 l3EYa— %2R YT LTHEITTZLZOHEZEDTVET,

PEP 451 1%, Y 2 —UIHEA TV 27 NZBIBEY 2 — L EBOA Y R— MREDO S 7 bEBIML T
WET, ¥z, X —DEHNLRBETDIZLAEEZ A Y R—- MEBICERDD ZETVET, ZNHDEH
IED, A VR=PZ AT 2DV D0D API 78 deprecate 2, 72774 VX —2a—X—ZEH LWV
XYy FABMENE Uiz,

1D
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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
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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
NFEF, FIAR-FRAGHNE. a— FPERSNSFNCE D RVWERCEBREINE T, 2oLk - 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,

90 % 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) 91
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ROFEICH S for HinA 77 7K. TAZEHMATVWS Za—TZ2D % aliis . BEEAR AN
FORA-TWHIBe LTEINET, HIcH{ for fiiz, mdLELDH S for HiDT7 4 VX —FMHEA T 7
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] "]"

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
%9,

2 E {Y TR TXERA. 2OV F I MIZOFELFER L F5,

92 % 6 = 3 (expression)
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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 ":" expression | "¥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:

generator_expression = "(" expression 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—RANERSINIMRTHELNE T, RIK for fiir, RLEWXCDH 2 for HiD 7 1 VX -5
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

VAL —XREBGOHRFINZEERL TR VIZDHIZ, yield :? yield from FUIMEEINICER I iz
Pz AL —RTIEELEINTVETD,

Yz —&HAD async for HidHBZWIE await REFATVWEHE, 20Ul FFEHAC L —430 LK
nFEI, FEEHY 2 2L —&RUE, FFRAA T LR THE2H LW A 2 2L —&2 AT 27 P E2IRLE
3 (GEEEAT T L—4& (Asynchronous Iterator) B L TL1ZE W),

N—Tar 3.6 TEM: ERPY 22 1L —2ANEAINE 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 3.8 TEHE: yield BXU yield from IFWEHRNRANT ORI —FTIdHILL 2D F LT

6.2.9 Yield 3{
yield_atom = "(" yield_exzpression ")"
yield_expression 1= "yield" [expression_list | "from" expression]

yield id =L —% BB JEAEAY T~ L — & B2 ER T 2 L 2ifibh Ed, o T, BIEERD
AETOAMHZ E T, BHMOKRKT yield X ZHEHT 22 ZOBEIEY =+ L —XBBUICR D, async def
BEOARKRTHEAST 220 ar—F YEAKIIIERY = 2 L —XBEICR D £9, FIZIERDOLSITRD
£

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 =
FL—RAZFET 20125 T BFFAI SN TVEE A

N—Yar 3.8 TEH: yield . BRI LANTDZa—FTHERLRPY 2 2L — XX 2FEET 29
DFANEEIICZ D L

94 % 6 = 3 (expression)
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VA L= REBICOVWTIET C FTHASATOR T, JERMY = 2 L —XBE, FEREY L —&2E
. (asynchronous generator function) BNZ Y THI ATV E T,

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

will be the value passed in to that method.

INFETHALLEAEDL S, PR —XBEBIIaN—F 2 Th EUTOVET, =L — BB
EHERL, 12 EOY UKL Y MEREE, ZOETE—RMELEINET, V23 —XEKIZ yield
LB TETOMEZHIETEXRWI L ME—DBENTT, ZOHIEIIHEICY 2 21— XDERH LA X
NEJ,

yield i try HENTHHATEE T, D=1 —X0 (BRAYV Y PBPERITET 20 HR—YaL s> a
N2k D) BTHNCHBEARWES, Y22 —X-A4T7L—&D close() XY v FOMIN, finally Hi
PEITINET,

yield from <expr> M L7=:5A. A 6NLRIEA T 77V TRINERD E¥A, ZDATF T L%
ATL— b33 TERSNMEIBUEDY 2 XL —X DAY v FOFRH LIEANEREENE T, send ()
THEINDLWEHEE throw() TEINLDHSWLHISNIRED A 7L — XIZHEY R XY v R HIUITE
INFET, BEURAY v FPRVEE, send() & AttributeError 2 TypeError %. throw() XEXh
75N 2 BT R U 5

WEDA 7L —XD5ETHE, 5|&#Z X7z Stoplteration £ ¥ A X ¥ AD value BHIZZ D yield XD
fEX 72D %9, StopIteration ZH Z TRUCHARMNICE Y FENEdD, $TATL—ENRT 231 —XTDH
WS (FT4TL—ApenR3HT) HBCE Y F SN2H0 LS BHTT,

N—=Yay 33 CTLEHE: 37471 -l 7o —%2 & T 27:0I1C yield from <expr> HVEMN
EhFE L%,

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

PEP 342 - #iiR SN/ xR L —42ZBAWVIIL—F> > ARal—F e LTHHTE S X512,
VL — XD Y API 2R T 3R,

PEP 380 - # P IR L —RADEEEBX V7V 1AL —XOFELMHHICT 270D, yield_from
X DEARE,

6.2. 7 kL. RFHEZR (atom) 95
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PEP 525 - JEFHA L —% L —F VEEADY = 2 L — X DFELERS OB L 2 PEP 492 Ok
RIER,

IR —R-ATL—EXY YR

TOMTIET 2R L —ZATL—ZDXY v FIZOWTHIHLE S, 2hoidy = 2L — X0 ETHIMEIC
fFHTE% 3,

URoY 2321 —& XYy FOMUTHLIE. ¥z —XBBRCETHDEE ValueError HlAb = EH 3 3
BICHEREL T X,

generator.__next__()
Vrx L —REBROEITERBT 20, RIEZIC yield RPBETEINL ZA200HALET, Y=ot
L— BB __next__ () XYV v FIZXo THHINK, ZORED yield ADEIXHEIC None &
FHMliXNFE T, ZOHBRD yield REFTHEITL, Y=L —XIE—FHEIL L. exzpression_list @
% __next__ () XYy FOMUHLITTITGRLET, Y=z L —ZBRXDEZ yield BIITHET L
%, StopIteration fAt2EH I &5,

DAYy NE@EH., P2 for L—7RHAIAAD next O BIBIC K o THERCIFOHI R E T,

generator.send (value)
VAL —XBEBOWEANEE 7 ED Y FATEBEHLE T, 51D value 13Z DR D yield DR
Rz ET, send) XV vy FIFRIZI 2 AV —XPERLIEEZRL, ¥z 2L —XBROELE
KE BT T 5L Stoplteration ZIEH L F T, send() BPIFEFPEIN TS = 2L — X236
B35 EE. EERZTES yield RPFELRNWDT, None Z518 e LTHUH I RIFIIRD ¥
A,

generator.throw(value)

generator.throw(type[, value[7 tmceback] ])
Tz AL — XN LAMETHNEREZE T, 20V 2 2L —XBEBDERT 2 XDOMEZIE L %
To VAL —EDWMEEZERTE KT T 5L Stoplteration BFHEELF T, Pzl —XH
B ENTHIN I Lawv, b LAIZES IS 2R EZE 245, ZDHSMNIFEOH Lt Ml
NE7,

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

is used.

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

stored in walue may be cleared.

generator.close()
Yz L — REBHS—RHFEIE U 72R T GeneratorExit #HAIEET, 2L T, Y=L — XK
PIEE K TS 20, BRCZn—XENTWa 0, (BIAHHHHIE S 8D 57272 012) GeneratorExit
DA SN A, close BIFOHLITARD £, =L —XpMEZAKT 555 RuntimeError

96 % 6 = 3 (expression)
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DREAELET, close() FY =3 L —XPPINRPEFLK TICI DB T LTWAHERMMS L E
A,

fERA

UFROHERY Y INET 22— RV 2 32 L — ZEBOIRZ BB EBRICHENALET:

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

>>> generator = echo(1)

>>> print(next(generator))

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

>>> print(next (generator))

None

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

2

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

>>> generator.close()

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

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

JEFEIHAS = % L — X B8% (asynchronous generator function)

async def ZEHA L TERINZEER R Y v FIC yield RD3H % &, 2O IEFREAS =L —& B
ELTERSINET,

JEFHY = % L — REBDIFE O SN2 v, RIS 2L =& 47V 27 b 2 FHEN B IEFAA 71— &3
BENET, ZL T, 2047V 27 MIY 22 L —XBEROETEHIEL £3, @, FRPA S =L —%
A7 ME ar—F YEBAD async for XTHbDI, ZHET 232V —2F T =7 bH for X
THEDONDERFICHEML 5,

RS 2 AL —ZDXY v RO 1 DM T L awaitable A 7Y = 7 bDREN, DA TV =7 + )
CEWL R oIt BREITHHBEINE T, 2D L ZIXETEIRID yield XETHA, £ THUEHHE A,
ezpression_list DIEZFFEHT O AL —F ITELE T, Y=L —&X LRI, Hireid, BfEor—%
NVERRE, i mRA v & WEFHER % v 7 BXOBSVLEOIREZR Y. TXTOa— AV RIRED R
NBZZZERLET, A XL —ZDAY v FROHRDOF TV 27 FINRENIZ Z 2 TETHHHZ
Nz, BEBIEIHHY yield XPHEZZEFCHLTH 200 X5 ITNUHZED TNE X T, HHED
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yield XDMEIX, ETZHEHB LAY Yy FITXoTEREDET, __anext__ () 2o 7551k, #RIX None
WCRDET, 25 TIERL., asend) PMEHINZEEE, BRIZZOX Y v FICEIhEIIRD £3,

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

detach it from the event loop.

FERIMIY = 2 L — ZBIECIR, try BN DERDOLFT yield ABEHTE X9, XL, RIS = %
L—&, (BRAT Y I PERIGET B0, IRN—YaL 7y avick?) KT XD FHICEHB XS hR 0
&, try HENO yield UFKEE R D, EITRELRE o7 finally BiXFETEINE T, 2D —RA T, FE
FHIY 2 AL =X DMEBIL TV B A RY ML —TRRT Y 2 —FDEBIE. ERI =21 —XD aclose()
XYy REMOHL, BDDaL—FrF 79227 P2EITL. 2RUTK o TEITRFB 57 finally Hidd
FITTEBZLITLET,

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

in Lib/asyncio/base__events.py.

yield from <expr> id. FEFIHIY = 3 L —XBCEDLI 2 L AT 12k D 5,

FEHAS TR L —FATL—E XYY

CO/NEITIE, ¥ = L — ZBROETHRBENCE DN S IFFAHY 2 h L —Z A4 T L —ZD XY v FIZOWT
L9,

g\ﬁl(\

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

iteration has completed.
ZDOXYy FIZEH. for — & o 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

98 % 6 = 3 (expression)
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returned by the asend () method will return the next value yielded by the generator as the value
of the raised StopIteration, or raises StopAsyncIteration if the asynchronous generator exits
without yielding another value. When asend () is called to start the asynchronous generator, it
must be called with None as the argument, because there is no yield expression that could receive

the value.

coroutine agen.athrow(wvalue)

coroutine agen.athrow(type[, value[, tmceback] ])
Returns an awaitable that raises an exception of type type at the point where the asynchronous
generator was paused, and returns the next value yielded by the generator function as the value of
the raised StopIteration exception. If the asynchronous generator exits without yielding another
value, a StopAsyncIteration exception is raised by the awaitable. If the generator function does
not catch the passed-in exception, or raises a different exception, then when the awaitable is run

that exception propagates to the caller of the awaitable.

coroutine agen.aclose()
Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator
function at the point where it was paused. If the asynchronous generator function then exits
gracefully, is already closed, or raises GeneratorExit (by not catching the exception), then the
returned awaitable will raise a StopIteration exception. Any further awaitables returned by
subsequent calls to the asynchronous generator will raise a StopAsyncIteration exception. If
the asynchronous generator yields a value, a RuntimeError is raised by the awaitable. If the
asynchronous generator raises any other exception, it is propagated to the caller of the awaitable.
If the asynchronous generator has already exited due to an exception or normal exit, then further

calls to aclose () will return an awaitable that does nothing.

6.3 7513V

TIARVE ERHEEBVTRLFMEEOHNEEEZRLE T, SR TDO LI D 7

primary = atom | attributeref | subscription | slicing | call

6.3.1 EMER

BUHZRIE. 7594 VD0RARE Y I FeAHizER b DTT:

attributeref = primary "." tdentifier

7o 4=) OFHiNE. BHESREY RT3 28OA 7Y 27 FTRFNIRS T, TARIKEEAY DA T
T IPETIEDET, ZLTIDATY =7 ME HHIBTRE L@ FHTH 5 &5 wEttEeAmL
RO D FEA, TOAERIE __getattr . QO XAV Y FZA—N—F A FFLZILTHREXIAXATEZE

6.3. 731<V 99




The Python Language Reference, 'J1)—2X 3.10.15

T, FORBRMENESNLIFIUX, HIFt AttributeError DEHEINFE T, ZS5 ThRITNUIE Al h s 47
D7 O EX. BYEERER LA T 2 Mk hRED £F, FAUBUSHREEROGMIT 2, A
WIZEBRBRLZEMA T 27 VRN ZEBDHD ET,

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.

MAABT 7Y 27 TR, __getitem _ () KXo THRFRILETR—bT2A 7V Ml 2 D
=

1. ;v YT, o940 TvEYS ThHUX, RV R OEFMFERE~ Yy THOWT b D F —
EICHYS T 24 7Y 227 MTROZRITIUIRD $XA. BRERIIE. 2O0F—ICHIET 23~y BV I
D (value) 2R L %3, #HARAADT Y ¥ 2727 5 20HF dict 75 A TY,

2. V=T VR, TIAVN =22 THIE, Y R+ OFHEiFERIE int F7413 slice (T OHi
THLET) TRINERD TRA, HARADY —7 227 5 ADHIZIE str, list, tuple 7 7 R
PEENET,

RSN =T V2 DEDA YTy 7 R0 IR 5EXEFEA, LEL, TXRTOHEAAAD
= YANEZ% __getitem _ () XYV v RiE BOA VT IRE, A VT IR =T Y ADRE %
MAZTHRT 20T, BIZEFE x[-1] 1F x ORBOERZERL £ 5, MROMEIES -7 ROEEK XD
INERIFA OB TRIIIR D FR A, IRFRILIE. (0 2SBAL) A VT v 7 RAEFROERELERL ¥
T ADA VYT v ZADYR=MI, A7V D __getitem__() XV v FIZHNSZDT, ZOXY v K
A== 4 FF5259 777 RF, HRINCZOVR—-FZ2EBMTI20ENHH £3,

XFF 35CF (character) #EEZ Y T AHABEEOS — 7 Y 2TF, LAENOBCERL . 1 LFR
BB B XFHTF,

100 % 6 = 3 (expression)
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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 n=  primary "[" slice_list "]1"

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

slice_item n= expression | proper_slice

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

upper_bound n= exrpression

stride n= exrpression

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
WWLTAIARAY R MDPOAERINZF—ICEoT (BEORFRIL AL __getitem__() XY v FEflio
T AT I7RBETERITINUIRD EHA, ATALA RV A M2 EDI R EENTVEIHE, F—
WBERTARBREREER LD D082 X TNZRD £ ZhLBOBRE, H—DR 74 RBEZRBAKE
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= tdentifier "=" 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
BIABFT T2 FDAXY Yy B, VIRAXTV 2T b, VIAAL VARV ADAY v B, BXU __call__0O
AV RZHFORTOATY =7 P BT LAJRET ), IEEIERT, MOl L ZidA 5 BicaHli S AL
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 EEDFHM: FHETIE. BATERRWES [ BEZ IS HAAABEBEIRtIN 0 LOLE
BFAhAoe ZOVoRGIEBRRF 2 XY MO DT AT o T Wiz LTH, EBREBEMIT oA TR
WOTHF—7— FTEIREINEE A, CPython T, C B THEINLBMD, AuixFilzRViIES]
& NR— 2T 37291 PyArg_ParseTuple() ZHHL 5,

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

102 % 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
FtA, TOARIEMDF—T - 58 LTHRLNET, F—II~v v F T 2580 (HRHNRF—Y—F
FIEIC K o T, H20VEMDOT7 8y ZOHT) BRIz 52 5N TWik 6, TypeError fIA2EH X
S

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

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

xidentifier % **xidentifier WX & {# o 7RG I1EIX. MESIE AT Yy bF—T— FEIHZICTEZ R
TEXFEHA,

N—Tay 3.5 TEH: BEINECHUMEEORD x 7o v 78 xx 7%y Z7%ZITED . MBS EiA
FSIANT YAy s (x) DBRBICET, F—7— FEBUKES 7 2%y 7 (+x) OBRBICET S L5104 D
L7z. B¥IC PEP 448 THRZEXNE LT,

FEH L2175 & BISNAZXH LZRWRD . B S0 0E%2KE L £7, None ZIRTHEDHD T, ED
AR D LS CEHENE20E, MO LATEEA 7Y =7 FOJERIC X o TR D %7,

BIERETIZ---

A—-YEREH BEROa—-F 7oy 258U R MREIHA, ETFINET, a—-F7ry 2id £3K5I
¥k E51BUCkES (bind) LET; ZoEfEIcOVWTE BHESE CrlddLTwES, a—F7av s T
return XOFITIN LB, BIEIECH LORE DA (return value) 25TRE SN E T,

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

DSRATOTOF ZOVF3RADHLWA VAR APRENET,

DSAA VARV AAY R WiHT 22— ERDOBEBDFOHINET, 2O &, UOH LEEDFIEY
AP ED—D2EWVEIEY A NTRROHINET: 4 Y RAEX A58 X FOREIENENE T,
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DIAAVARAVR: 75 AT __call__() AV FPERINTVWRITNIRD FHA; __call__() X
Vv ROPMPHEINGERCMRES 5L ET,

6.4 Await T

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

await_expr = "await" primary

N—Ya ¥ 3.5 TEM.

6.5 XFFEH (power operator)

NEREFNE, AMNCH 2 BIHEE T XD OB SELIEC 2D £3. —7, A 2 BURER T LD
FESVFTEEIEIRMIC L o TV R T, XU T X512 D £

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

fEo>T. NERWET L IEHE T 5% 2 MESAHEI T TORVEE, HETIRAD AL T
HENET (Z OBAISHI T OMBIEF 2 BH L ¥ A, DFD -1ex2 & -1 125D F5),

NEREHETFOREKE, o051 T XN 2 HAAABY pow() LRI T, E5lEHFIEERL TS
AET. BEIHuE TS @EoRIcE iz, HMRIZZORTY,

BROWHE T TIX, F 58P ETHRVED, FBRIIEE TR IR Y £3; F51808 055,
2 TOFBTFE/ NS ANCE I, FEVMNUSEIPIBR XN E T, HlZ2I1E 10%x2 X 100 IR L F 353,
10%x*-2 1% 0.01 R L ¥,

0.0 ZEDITNERT 2L ZeroDivisionError ZXMH L £ 3, BOEZ/NMUTRER L LMERITERK
(complex number) 127D ¥3, (MATD N—Y 3 ¥ Tl ValueError ZEH L TWE L)

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

6.6 HIEFEMRE L E Y FEAIEE (unary arithmetic and bitwise oper-

ation)

ETOHEAMEE 'y MRAEEE, FCELEMLZR > ThES:

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

104 % 6 = 3 (expression)
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The unary - (minus) operator yields the negation of its numeric argument; the operation can be over-

ridden with the __neg__() special method.

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

with the __pos__() special method.

HIHHEF ~ (Ri5) 13, BEGIEz ©y MEGKRES (bitwise invert) L7z D252 %3, x O v MHf
KR, -(x+1) L TERINTOVET, ZOHEHETIIEHL __invert__ O FEA Y v FEA—N—F 4
FERA3HRRLLAT T2 MCOABHINE T,

FRRo=Z21@0wdhd, 5I8PELWETRWESIZIE TypeError B 2EH I E T,

6.7 —IEHEMTEH (binary arithmetic operation)

THBMEE G, BENREREMEEREL TR, HETOWITA»E, FEOIFEERIC b EH &
NZDTHEBELTLEEI WV, REFE (power) HAEFZRE, HEFITIE 52D LN, $hbBERERAEN
(multiplicatie) JHEF ¥ MK (additie) HEFLA1H D TEA:

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

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

* (S multiplication) HE Ik, FIBFALOEE G X £ 3, 518UX. ML DBIETD 30, F MK
THERS — 7 V2D E 5N TRITIUIRD XA, FIEDHE. BUEZLEORIC BRI N-BRA X
NET, BEDOHE, >—F Y ADEDBRLBENITTONE T, BORLEERAICTEZE, O —F VA%
52 %%,

This operation can be customized using the special __mul__() and __rmul__() methods.
@ (at) HEFIXTHIOFEICH LEH XN E 3, Python DHAAAINIZ OHBEFEFEEL TVER A,
N—a v 3.5 TEM.

/ (BRE: division) B&L ' // (YIDIETERE: floor division) X, FIBALOMEE 52 £3, BESIBIEE T
HmoRIcZHEIh EF, BROREMERIZFE/NMNRICRD £330 B D & TREMBIZBER IR
D¥ET; ZOBE. BREBEERNRREIZ oo’ B ZEAL2d DR D F3, Tl k3RELZITO L
ZeroDivisionError fISb 2 L E T,

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

% (BIA: modulo) HEIZ, H—5IHEHE SR THRELLL 2ORRICARD $3, BESIBIIE THEDOR
WCEBINE T, AFIBERE T DIEEICIE ZeroDivisionError AW EH XN F T, 5IEMEIXFEI/NL
MTH &<, BIRIF 3.14%0.7 1% 0.34 172D FF (3.14 1& 4%0.7 + 0.34 ZH 5 TY), FREE T
WIS ERLAE (F3En) offRIck D $3; FIRHEEOHROMMMEZ, FIH 5o iE

6.7. ZIEH{EH (binary arithmetic operation) 105
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IbhdphElbEd, !

IO B CREREE  BREEE, EERL x == x//y)*y + Ghy) OBRICH D 9, YD IETRESCER
W E 7, HAAABE divmod () divmod(x, y) == (x//y, xhy) EHBERLTVET, 2,

% AT, BUEICN T 2 RIREEZ1T S DITMA T, XFF (string) A 7Y =7 MZA—N—m— FZh,
[HXOXFHoEXL (Wb 5 Ml) 21TVWET, XFHOFALDOWE Python 74 75V V 771>
A old-string-formatting Hiz S L TLZ&E W,

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

YIDECRAEHE T, BREE T, BLK divmed O B, ERBUTH L TEERS LTI A, HIIZ
Bo%5IEF. KDODIT abs() 2o TEREVNMIURITZEIR L T ZE W,

+ (NE) HEEE, %lﬁlﬁli@ﬂ]%'ﬁ}ii?o FIEUERT & S BUER . BT bRICHD > — & » A TRy
NF b FEA. WiZFOHE, MEREO AR A, MAEIhET, BREDLA, ¥ —F Y AEHME
(concatenate) TN E T,

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

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

6.8 > 7 EH (shifting operation)

> 7 MERER, BEMEE LD EWERIE 2R o TV E T

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

IS ESIBICE D 5, SIBEILEORNCEREINE T, ¥ 7 MEREIRE—5IEE. B5IBTE L
BNy M. EEREFAICEY PO FLET,

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

ntEy bOHEST NI pow(2,n) KEIBREL LTERSNET, n By POES T M pow(2,n) I2X5
FHELTERINET,

*1 abs(x%y) < abs(y) FEFMIE L 2D 234, FEVMUSICH T 2B OEHEIE. ALY (roundoff) @7z ICKHEEH
FNCEIZR S RWEEDH D £5, FlZI1E. Python OFEINIGEAA IEEETH EREERINCR o TWE T Iy M7+ —2%R
FET DL, -1e-100 % 1e100 IX 1e100 XA URFBICR 21X TR DIC, FHEMEIX -1e-100 + 1100 & D ¥, ZAUIHIHE
FHREMNICIZREIC 1100 L FHTT, B math. fmod() 1. BAIDFIH L FEDI—HT 3 X5 RHEEETOT, LELOBZAEI
1 -1e-100 ZIBL F T, £¥H656D07 7 —FHYI»E. 77V 5 —>a VITKFLE S,

*2 x zp y @Eﬁﬁf; Wﬁc_itmc_:&mt ;w)@tm_ x//y B (x-x%hy)//y DD 1 mﬁ:% 4 &57 Iérb)a‘é ) i?o ZD &

HATIE L I 2

106 % 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 __xor__() or __rxor__() special methods.

The | operator yields the bitwise (inclusive) OR of its arguments, which must be integers or one of them

must be a custom object overriding __or__() or __ror__() special methods.

6.10 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) 107
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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 TV EDIALXY 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,

108 % 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 BV (dict DA YRRV R) DHBDIHERAFEME %2 DI, FL (key, value) ZHfoTW
LrENOZOLFIMD £F, F— LIEOFEMILE CIIEHED Rl S E 3,

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& 109
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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__() XY v FEEHELZ-FEHKT F7 A TIE. y.__contains__(x) DRHENE L 255
A x in y DR DEIX True &7 D. £ 95 THRWEGE False &4 D %5,

__contains__ () BERELTWVARWVY __iter__ ) WERLTWVWEL—VEFKY 7 AT x in y i x is

zor x ==z PELRDELIRDEMEz Dy NiTbbRIETERINZIGE, True EBDET, b L.
FIEoRzIN B FETIUR, in DRI EREZRTZLIICAHAZET,

110 % 6 = 3 (expression)
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BRI, HRoRETa b aLoFEITrilAES, 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—FERDOL T 227 M. __bool__() XV v K
5252 T. BEMEEHRRTAXTEET,

HEET not 1%, 5IBHPETH 25E121E True . FRLADFEITIE False IS D £9,

KNxand yi&, £7 2 ZfHMliL £, 2 287405 ¢ OEZEL ET; ZhLUDGE I, y 27l L 724
RIEZEL £3

Rxor yid, 3 2 2iHMiiLE3; 2 2ERD 2 DERIRL FT; ZhMNOGEICIE. v ZFHlli L 7-MER
EEERLET,

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
EO L EWC is HETOMAEZ, —RI2 BB TREBRVRZBOELZMNILS 2D LNERA, FMEEAZTAD R Fa X b
FHERL TLFZX W

6.11. J—JL;EH (boolean operation) 111
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6.12 KAR

assignment_expression = [identifier ":="] expression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

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

while statements.

N—=a > 3.8 T AL TEDFHFLCIE PEP 572 25 L T &,

6.13 %43 (Conditional Expressions)

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

expression n= conditional_expression | lambda_expr

R (LIRLE ? ZIHEE T LRI E ) 13RS B MRV Python OE T,

x if C else y EWHUIRHNC © TRALFEMN C ZFHIL £ 3, C 2 true DHFE ¢ H3FHM & ALEDHR
EhFEFT, 2N OHBEIT y PFHliS LRI E T,

SMFEBEIICELTIDEHLLIE PEP 308 22 L TL &,

112 % 6 = 3 (expression)
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6.14 5 L4 (lambda)

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

FLRA (FLXEREBMPENFET) FEABABEIFERT 2D VEF, X lambda parameters:
expression IZBHA 7O 27 MITRDFET, TOELA TV 27 PEIMTIRERINTOVWIEBA T =
M EBRICEIEL £5:

def <lambda>(parameters):

return expression

FIEO—EBEoM I BHES 2B LT3V, JAXRNTHERINZBEBEXRT /) 7—>a v 28
CEDRTERVEIIHERELTLEX Y,

6.15 XU X +

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

YR FFRRPHFEFRRO IR o TVWEDDERE, PR db—20Dhr<EELRDY X NIRRT NI
BHhET, FTNVOEXEX, VAMZHZ2ROBITEFELLI DTS, RBELSANTHIX N F T,

TARYVAYZ * B3 ATITINDOTNYY 2EKRLE T, ZOMEETE 1777/ TRIFUIRD £
Ao TDAT T ITNET 8y 7 INIMETERDOY -7 Y RAERSH, Hilwx T, YR EEHIC
ANAENET,

N—Tay 3.5 TEM RVAFTDATIINDT Uy 21BN PEP 448 TRZEXNE L,

BM—BRDX TN (Bl BESR (singleton) ) ZIED Iz 10U, KREICH V< HARBETT, H—DX/Z1) T,
KEIWZH = EDFRVEEIE, XAV TERL ZOXOMEIZRD T (BOXTAVEEDI2wizs, HY
DZEDQHIFEMAR7: ) ZHENE T, )

6.14. S L4 (lambda) 113
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6.16 FFHlIER

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

PUMIOR T RITXOBATCOFMINETF X, RAFOBFIEF LR TITRD £3:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

6.17 EEFDRITIENL

The following table summarizes the operator precedence in Python, from highest precedence (most
binding) to lowest precedence (least binding). Operators in the same box have the same precedence.
Unless the syntax is explicitly given, operators are binary. Operators in the same box group left to right

(except for exponentiation, which groups from right to left).

tEER Hi TR ST WD K512, iR ATE. FA—tEo 72X M3 THFE CEEIEM 2> TW T, Ersh
WHHT 2 L WOI R R o TWVWE Z 2 ITHEREL T ZEW,

114 % 6 = 3 (expression)
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EET

A

(expressions...),

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

{expressions...}

(RS- LT 52 W
TR, BAFR

YR MRIR, BEE

x[index], x[index:index], =x(arguments...), x. | RFHEE. A T4 ABE HEHL., B

attribute TS

await Await X

*ok N

+X, =X, ~X B8 B%. vy MEA NOT

*x,.Q,/,//, % FEL, ATYIRA, FRE. YD TEREA,
0

+, = A S X A

<<, >> 7 MERE

& vy A7 AND

vy hEf XOR

v MEfZ OR

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

)

FiE=E—ED 7 2 + 2 Ea e thik

not z 7 —VEHE NOT
and 7 — A AND
or 7 —EE OR
if - else St
lambda 7 LER
= KA

b3

5 NEREET +x 13, HAANCDH B3 HIEEMEET 52 VIEHIEL v MEET XD FHOEGERIENE R $5, OFD 261 1

0.5 1TkHET,

=%

—

6.17. EEFOELIRLL

SESEIEN A CIEE D £

115







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

117
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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
EiToTHHEHONELA, )

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)x [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "]"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRSO WTIE 774X HESRLTLZEW, )

RAZIERDOV Z b (ZARHE—ORTH, HYvTRYLALRY Z M TH &L, BEEFZ IR L Y
EEWHLTLEEW) 23HHEi L, BoNthehod 7Y =2 FeZ—5y b (target) DY 2 MSH LT
E o~ RALTOEET,

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).

Z—4y FUZ M, HFEMRLATFITHERTOTD XL, ZRICHT2F 7V 27 FORAER. UFO X
SIWCHRIICERERINTVET,

e R o FYRAMNDR—F v+ 1O Tary<siEnTEs 3, IECHENTCELA TV
B AT VREDR—Fy MITRAZIRET,

o FODMh:

-V EMNX DXy beMIND, BHIZT AR YR B—DN WX =7y v BRR—=F v MU R
MZ—D2RIEENTVEEHEE: A7V MIATITINLT, PR X—F vy PURTIOD
=2y bOEID S —DDRVWEBEELRRITNER D FEA, B 20X v M X DHTD
R—7yw MZ. 4TI 7IVDEHOERN L SEANMASINE T, BFZ20&—4 v P EXD#ES

118 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. fXAX (assignment statement) 119
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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—PERDA 7Y =7 M, BYIREIET __setitem__ O XYV v FAMIHINET,

o X—=F v BRI A RIS ZRENTV L —TEEADTHEi SN E 3, —XEERE. (VA PD LS %K)
Ra2a—RINKRY =TV RA T2 V2B ZRITNERD FRA, BIRALA 7227 MEIFECRD
=T URFATI 27 PTRITNIRD ER A, KT, AT A4 RADRRE ERZRT A H IULFHG X
NET; F7ANVMEZZENREN O 2= Y ADEXTT, LR FROFMmIEL TRIFIUIRD
FHA. WINWDOBERADERE S, O —F Y AORIPMAEINE T, BEM, BERZ 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
DEBINET,

CPython REDFM: HEDORETIE., X—7 vy FOMXREIROEIXYEUTH 2 ARINTED, ER)
R a— RERT7 = —XHFICHEIR T — X v =V %o THEEEINE 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 (exzpression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop = Nyp=n | n_—n | Ng=" | nE=" I u/=n | ||//=n | "%=" | NWyop="
I nys=n | ngg=" I ng=" | n=~—n I |||=||

(BRRD 3 DDOWMLERICOVWTIE 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

120 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)]

HHED KA (assignment statement) ¥ DFEWIX, fRAED 1 DRIBEXN S Z /2 F T,

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,

GADD 256G, TFRRART 7/ 77—y a >y (BTHUL) ZiMiid 20ic. EBICRARITOE T, MR
LB ROEEAPIENGEE. 4 VX T XEHEED _ setitem () X __setattr__ () FEUH LAkt
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
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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—=Y 3 3.8 TEHE: Now annotated assignments allow the same expressions in the right hand side
as regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused a

syntax error.

7.3 assert X

assert Xk, 70277 AMNICT Ny ZH 7% —2 a ¥ (debugging assertion) % {EH#MNT % 7z 0 O EFIZ2 771k
T3

assert_stmt = "assert" expression ["," 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)

122 5 7 & B#iX (simple statement)



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

The Python Language Reference, 'J1)—2X 3.10.15

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
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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" [expression ["from" ezpression]]

If no expressions are present, raise re-raises the exception that is currently being handled, which is also
known as the active exception. If there isn’t currently an active exception, a RuntimeError exception is

raised indicating that this is an error.

Z 5 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,

L —ZARNy Z7X 7Y 27 MEERE., FINAPEHINZRFCEEITELN, ZOHIMICEEIAATRED
__traceback__ J@EL L TG XN E T, with_traceback() Bl XY v K (L —ANy 7 &5 BUIEE
L7 UCHIANEZIR L ET) 20, FINEEoTHED ML —ANy ZEFET 208 —HICHRET, 20
Loz

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being
handled. An exception may be handled when an ezcept or finally clause, or a with statement, is

used. The previous exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from 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
7.8. raise X 125
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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 1. ML L LTIE for L— 7% while L—F7ONEITOAHE T2 Z A TEETH, L—FH
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 2% finally HizfED try XOIMINAIEZ EFEIIE, V— T2 EBIZHT 2F1ITZ D finally Hi
BFEITEINFET,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGEMICOATNE T2, L—THNOBEBIERC
27 AEBOFNIIHNE R Ao continue UE, X2 5 b NRIDL — 7 ORO N LB Z ke L %57,

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]
("," identifier ["as" <dentifier])x*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "x*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+
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(from HiM W) FAD import & 2 DDA T v S THEITSNET:
1. EYa—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, EIV 2= Ry F =IO Ry r —JWZEENTVIHE. HlD by TRy r =I5 20
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" <dentifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])=* [","] ")"

feature = tdentifier

future XX, EY 2 — VOEHFECE I R ITTR D FH A, future XDFNZEFWTIWABIZLITITT -
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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
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7.12 global X

lobal_stmt := "global" identifier ("," identifier)x*
g g

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 XTHIZT 2 4H0E, R5IEE LT, 7213 with X except HiOX—7v b2 LTERINZD,
for DX —%4"v YR b, class EF. BEGERE. import X, BT /77— a VOHTERINLDLT
372 EEA.

CPython REDFHH: BEDHEETIE., TN DHIRD S BEOPITOWTIIHFI L TWERAD, Tus
7 LTI DRMENTMARREZELHITANETED D FHA, FROFETIE, ZOHIRZHEHIL72D, BEHED S
BIZTR 77 AOBRMN I Z2EE LD T2 REMENDHD £75,

TOJSIDIHDEER: global F 8—FITHF 24571-4A) (directive) T, ZDIERANIL, global X
LRFFICTARENTz 2 — FICH L TOABHENET, Fiz, #HARAED execO) BARMNICA -T2
global &, B LE SATWVWS a—F7uy ZJNIZIERERIZT I 2d R, 2O L5 BXF
FheEEhTwda— P BEBOFCH L2883 — FHD global XITHEEZRITEEA. FkOZ &
2, B eval() BL Y compile) IZHHTIEED T3,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal XX, FNBEINIZANTF2 7 0 — L EERL —2AMIlD R a — FTHRICHKREI N ERESIRT 5
XowlLEd, ZhE. HEOFT 7 4L OEEAR T 10— A NAFEMEZRRT 2O TEHEETT, ZOX
Z, FIZBHZa—RH, Zr—oL (EVa—) Ra—TFMOr—h LR a—FOIMIDOERE FHRET
X5LK95ICLET,

nonlocal X THIEEINTHENE. global XTHIEEINARTEE WL, IMIDR I —FTITTIFEET K
2SR LURFUIRD EEA FTLOHFENMELNEZNEZ - T OERPBIRZ ZHERTEEEA),

nonlocal X THIEINZEHFNE. B—HNLRA—TTCITTCREETIHREBEEEL IR EXA,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XD&Fl,
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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
| match_stmt
| funcdef

| classdef

|

async_with_stmt
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| async_for_stmt

| async_funcdef

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

B, XIFHIZ NEWLINE 2>, Z D12 DEDENT 250 /=d D TR T LE T, £/, 7 a v OIS
T XEHBTERWTHNETHE 20T, BIKRSEFEL £E A, (Python Tid, * X523 (dangling)
else’ MIZ. A A PEINL 1f XEA VTV PEEDZZETHRREINET),

LRI BT 3 3ERM TR ARIZ. BHEX D012, &Eiz2l4 DITICEL X3 ILTVWET,

8.1 if X

if XAE, FMETIREETT 5D IfEbNhE S

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if ik, X2—20—DfHfiL TW ., HITR2ETHITI T, BIZRoLEHDRA — M ZERL 3 (H:
true ¥ f4: false DERICOWTIE. T—ILIEBE (boolean operation) fizZRL TLZEW); K, #ERL %
A4 = FETLET (ZLT, if XOMOEIZE, EITPHIZ SNEEA), ETORMPMBITZ - HE,
else finibUX, ZDARA — FHRFETSNET,

8.2 while X

while &, ROMELETH M. ET2#EDIETLDIHDONET:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while IIRZDIRLEBM L. ETHIUIRMDAA — b 2FTLE T, AMMBTHIUT (B2 S5
WKHoTWBIdHDAET), else HiDDHIGE IR ZNLZETL, V—T2KTLET,

BAIDAA — FNT break XDETEINDZ L, else HIDRAA — b 2FTT 5B N—TE2KTLET,
continue XDBHDAA — FNTETEINZ . A/ —FPHIZHLED DXDFETERAF Yy 7L T, XDHE
AR D £9,
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8.3 for X

for XiE, =7 YA (XFH, BINVEREZY X)) . ZOMORERRERA 7P =7 b (iterable object)
WOEFRITHE > TRIBUIEZAT S D IbN £ T

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suitel

RVAPMEI—ELIFMENET, ZOMREIATIINATI 7 P IRLRBRFINETRD ¥ A
expression_list DfERICNT 24 T L —XDBEREINET, 20’ A TL—XNBEX 321 E0LD
BERIIHNL T, 4 7L =X HRENLIEC—E DD, AL — EPE[TFTEINET, ZALNOBERIIIFEDN
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

Names in the target list are not deleted when the loop is finished, but if the sequence is empty, they
will not have been assigned to at all by the loop. Hint: the built-in type range () represents immutable

arithmetic sequences of integers. For instance, iterating range (3) successively yields 0, 1, and then 2.

8.4 try X

try &, O DO LT, MBS X/ 57327V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [exzpression ["as" tidentifier]] ":" suite)+
["else" ":" suitel]
["finally" ":" suite]
try2_stmt o= "try" ":" suite
"finally" ":" suite
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The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the ¢y clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, that expression is evaluated, and the clause matches the exception if
the resulting object is “compatible” with the exception. An object is compatible with an exception if
the object is the class or a non-virtual base class of the exception object, or a tuple containing an item

that is the class or a non-virtual base class of the exception object.

BISHE D except HIZD AR LA o 7356, BUEQ I — P25 S 51Ml. ZLTHTHLRAZ v 7
MR ERTET, !

ezcept BiDNy K12 H 2 N2 HFHE S 2 & ZITHINIRET D L. TLADNY FIMREFF v L Ih,
BB T BRI N R T DR EZBTED except BIDIMAD a2 — FRFESIH L A X v 7120 L TITWV
57 (try XEEPINEFEIT LD X5 b k),

BT % except BiINE D212 2, except HiD R A — M FEFTINE T, ZOKE, as F—V— RPFAETH
X, ZOBRTHEEINTVWE X =7y MHIAPIRAZINE T, BTD except HiIlEFEITAIRER T vy 7 %
FoTWRFUIRD EFEA, 2OT7uy Z7ORBEICEFET 2 . @EIX try XREKOERD & T2k L
F9, (ZDZ2iE, AR MEIhEZo0HANY FIBRAUHSMCH LTEEL, Aoy KSHND try
HICHINDIFE L 2GE, MIDAY RS Z0HINE IR LN e 2 E®R L E T, )

BISDS as target o TRAINZ L F, ZAUX except HiOKDDICHEINE T, ZHEB x5,
IRoa—F:

except E as N:

foo

. UTFDa—FICHiREN2D X573 bDTT:

except E as N:
try:
foo
finally:
del N

X o T, B4 % except HiILIETBIRTE 3 L5123 3 =012iE, JIOARITRAZARITIERD £/ A,
BIADHIERENZDIE. PL—ANy Z9FEEINDZ ., ZOREX Y 7 7L —ATERSEEHAED. ROH
R—VINEFTED 7L —LHDFTRTORALERZEFEZIETLESI LTS,

Before an except clause’s suite is executed, details about the exception are stored in the sys module
and can be accessed via sys.exc_info(). sys.exc_info() returns a 3-tuple consisting of the exception
class, the exception instance and a traceback object (see section 124 E! D FEJE) identifying the point in the
program where the exception occurred. The details about the exception accessed via sys.exc_info()

are restored to their previous values when leaving an exception handler:

1 gsE, BoBISEREHT 2 &SR finally HIBEWERICOARTHLZAZ v 7D 5, LW X 5T, #0Hl
Migkbh 3
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>>> print(sys.exc_info())
(None, None, None)
>>> try:
raise TypeError
. except:
print(sys.exc_info())
try:
raise ValueError
except:
print(sys.exc_info())

print(sys.exc_info())

(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
(<class 'ValueError'>, ValueError(), <traceback object at 0x10efad040>)
(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
>>> print(sys.exc_info())

(None, None, None)

F T ard else fild, avbu—n7a—2 try 24— FEHRF, FADPEHINT, return X,
continue X, break XDWITNDDRFEITEINR > HEICETEINE T, else HI TR E HIFMK. Fii
I2H % except HITIFNHEEINFER A,

finally 8ind 2IHEE. " RBIEK OMUEIEELE T, F3 except HiX else Hix&E®D, try HiHHEST
ENhET, TN OHOHPTHAPRE, ZOFINAPLHEIATVRWEEICIE, fIAMNI—RICREE L
9, R finally HINFEITINE T, RESNLONDGD o 725513, finally BIOREBTHEAN SN E
3, finally BICHIOBIAIEH N ZHEIE. RESOTOEFAINIFTLWHS O Y 7F R e LTERE
ENFET, finally BT return XH 2 W& break XEFITLIIGEIE, REINLBISNIBEINE T

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42

finally BizETLTWAHIE. 707 J 2003 HIAMEREFHATE XA,

try..finally XD try AL — bAT return | break . E£721d continue XHBFEITINEGE. finally
fis, ZoXE N KIFH L @EPID FITShET,

DR D EIZREZICFETINE return LI K> THRED FF, finally HIIHTHEITEINS 720,
finally HiTHETE N return IIFEICRERICETEINZ Z LR D 5

>>> def foo():
try:
return 'try'
finally:

return 'finally'

(RDR=T12%i <)
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(FiDR— 25 D %)

>>> foo()

'finally'

BIAMCEE S 2 Z oo E#RIE Gl &Eicd b £33, /. raise XOMFHIC X 2 HIHDERKICEE S 2 1FHRIZ.
raise 3 HIZH D 3,

N—3 3 v 3.8 TEHE: Python3.8 MRITIE, EELFOMBEICKD finally BiTOD continue SUIFIET
L7z

8.5 with X

with Xk, 78y 70DETEZ, AVTFAMIR =V YL TERINLAY Y FTTv T30
FONET (with XEAVTHFARIZ =% 272 ayiRSRBLTLIEIN), Zhickh, X<{H3
try...ezcept...finally FIH X =2 & h T2 L THEFMICHAIHST 2 Z e A TE T,

with_stmt RES "with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents ) ":" suite
with_stmt_contents := with_item ("," with_item)x*
with_item n= expression ["as" target]

—D0D "HEE BHEO with XOFETIEZLTFD L3 ITHEITLET:

1. a7 X A MK (with_item THEX 6NN ZFMfiT2 28T, av7F A=Y 2 ZHEL
£7,

2. AVFTFAINYA =% D __enter__ () AV v KM, BRTMHES 2dicn—FIhFET,
3. AVTFARIEI—=IFD __exit__ () XYV v KD, BTHES=DIcu—RFINET,
4. AVFFRAIIF—I %D __enter__ () XYV v RHBFEINF T,

5. with XIZX =7 v " BEEFNTWEE, ZHUZ __enter__() ODORDEMUAINE T,

FAMR: with XU, __enter_ () XYV v FARL T —RLKRTLEGEEICE __exit__ () HEICHIN
AR EMBEHELET, TIDOT, dbLEX—F v PYRAMDODRARICZ S —PREELLBECIE. 2
NEFDRAAL — bOHFTHRELEZ SR LS RZTDNE T, UTORTv 7 7 2BRLTLE

S\,

6. A — bBFETEINET

7. AVFFRAMTF =% D __exit__ ) XYy RHBFEENE T, 2L — b»FIAMC K > TRT &I
DS, FOFNDOEL fH, FPL—Z Ny 73 exit__ O WZHIEE LTEINAET, 25 TRITH
X, 3 DD None 5l EGZ o E T,
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A4 — b E DI T N, __exit__ (O XV v FrHDRDEL (false) o013, FlIStHHIE
HEhxd, ZORVENE (true) 725 XHISNIFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHBISNTIHRNMIS OB TR T L72HE. 2D __exit__ O 25 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

FEIMTHEL Z 2ic&k D, HBOa Y 7FFRA M2 —Y v ZHEBUTICE > THEL e TEX T, fi:

with (
AQ) as a,
B() as b,
):
SUITE

A=Y a3y 31 TEE: FHOa Y FFRAIREFE—FLELE,

N—=Ya> 310 TZEH: {HITCHtrZ & T, XEEBITIKHEILTEIFA LS5 IR ELE,
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BE:

PEP 343 - "with" XF— ;XY Python ® with XD, BR. BIUFrEEH I THET,

8.6 match X

N— g > 3.10 TIE.

match I X -V~ v F 27275 HTHEDR LT, H3:

match_stmt = 'match' subject_exzpr ":" NEWLINE INDENT case_block+ DEDENT

subject_expr = star_named_expression ","

star_named_expressions?
| named_expression

case_block n= 'case' patterns [guard] ":" block

AR ZokI7yarTik, —HFIHATTHENTWE3DEF VI FF—T7—F 2RLZE T,

NRE—=U=2 v F VN, KR = (case DS) v F U I HROM (match DRA) ZATL LET, ¢
Ky (FTRR—VBBHD D) 1 T v F Y IAROMCK LT, < v FF 55 L5 pOHEIFTONE
T MRELTROZEMERID 3

o ROFHRIL BLATT Y FEK (SZ— VY - KL IR ET),
o X FLEMEOANANOFME, BERGFEMIBBL EF,

match ¥ case ¥—7—RE VI hF—T—F TT,

BE:
o PEP 634 - fEEHI X — >~ v F: Lk

o PEP 636 - MG X -~y F: Fa—T+U TN

8.6.1 BIE&

match XD ZEEDOTHNOMEIIRDED T

1. 7Y =2 3 subject_expr DFHic AL, 7Y =2 MEBEONE T, 7V =2 bpar~
ZRUHA, BHEOL—L > TR IADPMERESNE T,

2. case_block ADHE X=X LT, ¥ 70 =27 MBS v FTE20EI0%Fzv I LET, ¥y
FRY - KBOBKBZN -V E3BAL T, vy F U7 DF =2y 712K D, X =V NDOHLFTO—ER
HENNITRCIEIFE SN E T, BARNZREEL - UE & - ORIC K > TR 2729, %l
LET, IYFHBERIMLIENEZ—2>OFRTERESNRFIE. EONE—>07 0Oy 7ARITTEL.
match XDETHEAITZENTEET,
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AR AR —r=yFHRERE LTRRLTH, ZOFEEENEZ Y T X— VD WI)T 5 AlHE
MWDBHD FF, KL~y FTRETI2HAHFMEEAHRLE Liza— F2ELRV X 51K E D20
TLEE WV, WIS, vy FHRRMUID & TEBOEIZED > TRV E WS DBEHRIC LERWVWT
XV, EBEEYSWSRBFEWNICH 5213 Python OFEBERFTH D, FEM TR ZAJEEMED
HHET, ArREEPRELETZS X5, BRMICEBKEFEL LTVWET,

3. RE—UREINLIGE, ZEDH— FH (b L) FHiicshxT, TOHE, & — Y NOAH]
HIRTHMINTVWE ZeMBRIESNTNE T,

o H— FOFMIEMENETHZh, dLLIEHT— F2%2IFNURL, case_block WD block MHEITX N
S

o ZIHTHRITNX XD case_block X L THF LA DUHENETINE T,

o ZHLLE case block BTEE LR WIEEIX. match XA T LE T,

SERR:  EARHNZ, match XDRZ— VMBI NZ L WIHRMETa— FEELIREZTEDID ERA, £V
R—TYRDFEHEICL->TR, FEREF v v 2T 3REDORELEITV, FHliE 22Xy T 28EERH D
%9,

fHH 72 match X OH:

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print('Case 1')
case (100, 200) if flag: # Successful match, but guard fails
print('Case 2')
case (100, y): # Matches and binds y to 200
print(f'Case 3, y: {y}')
case _: # Pattern not attempted

print('Case 4, I match anything!')

Case 3, y: 200

ZOfITIE, if flag BH—FTT, H— ROV TIERDE 7> 2 Y EBBLTL XV,
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8.6.2 H—F

guard = "if" named_expression

guard (case —HlE LTHNZ) DI LTE LD T, ZD case 7Ry 7D aA— FHRFTEINET, H—F
X if ORI ZELIBTRELEINE T,

guard [ & D case 7R v 7 DUHEOBIIRD L BHTT:

1. case 7R Y ZDRR =Y DPRINT 20 I D% F = v 73 %, KBMLUZEER. guard IFFHlix N3,
KD case 7Ry Z7DF = v 7Tty

2. R =PRI L 75513, guard OFHliMTHONRE T,
o guard SRIFOFHIENETH 255G, 344D case 70 v 7 HPERINF T,
o guard &FOFHEEAB DL G, ZED case 71 v ZIHERSNFE Ao
o guard OFMIEHICHISNDPEL X N5HEE. 20 A ZD TR ST T,

H—=PFEXTH27D, BIFAHZEZ TN TEET, H— FOFHMIE. RHID case 71 v 7 5HIZ,
RE=U PR LTz case 70y ZIIMRIL DD, —002fHiENRIFNTVWITEEA (DED. H—FOD
FHEIEFE AN TV BIEFETEITSINIRLES DD £7), £l case 70y VPRI NLFHT, H—FOD
#Hilli 2 2 A EAT - TIEWIT £E A,

8.6.3 W AAREAy—X7OYY
MBRARE Ry — 27 vy 72X, AT~y FITE575r—A70y 27D L TT, match XOHFT, FEA
AJRER 7 —RA 70y XK —DFE T, »ORRIMNET 2HESDHD 3,

=270y ZHEBEARRETH 272012, H— Foal, X -V TH 20 EZNHD 7,
PNE— VDA ARETH 572 DI2iE. ZDELDWED AN S, ENDHITHINT 5 2 L HREHATZ 54
EHHD £F, MBAARRAZ—VBUTOL SR DDATT:

o KD HBAARETH 2 AS INZ—>

e BENBZRR=—VDI>BD R H—DOPMBAARETH S OR NEZ—>
o ¥V ITFVNE—>

e TAIRA—RNEZ—>

o FMTEDNT, FBAATREZR SR —
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8.6.4 NZ—>

IR ZotkryarTiE, @EO EBNF 2B U ELERZHEHL 5,
e SEP.RULE+ ¥\ 3:ilX RULE (SEP RULE)* DOEE T3,

o IRULE IBEELHMADEMEERL T,

patterns D kv F LV ORI R D@D T

patterns = open_sequence_pattern | pattern
pattern = as_pattern | or_pattern

closed_pattern = literal_pattern
capture_pattern

wildcard_pattern

|

I

|

| value_pattern
| group_pattern

| sequence_pattern
| mapping_pattern
|

class_pattern

TFOBATE DRI RTEDRD, -V ORZBVEMBEICEVWRLALBEOHAEZ THHIZE S &)
DRIZEFVTVET (2D A Y. Raymond Hettinger KD RF 2 X ¥ MZHEEEZITODDTT),
72U, SHUIH ETHEZITI 270D TH Y, WEHILELZHTLORMLZSDTIE HDEEA
F7o, BRI NTORX - EZHEL TV DITEDD FHA,

OR N&Z—Y

OR & —Z. HER | TRULAEZEROARR—U 25k %5, X

or_pattern = "|".closed_pattern+

BEDY 788 — DAL @RAEE THo TRWITERA, o, BIRSEED 0, KT 78K — U HH
T 2HHOMAEDEE. IRTRELCTHLI2HENDHD FT,

OR & —rTlik, #7927 MERHW L TIEIZES IR —2 Dy F U I fTbi: s, ~ v FHRMINT
ZYZITHRTL, 2O OR RXX—YEBH LI AREINET, —H, EOFITREX—U W LARTH
E. 20D OR SZ—VKRKRLI-Z iz £9,

HHEICES 2. PL | P2 | ... 2WVWIOIRE—VIFZPLZwvyFLED L, KT uE P2 #ALE 5, T
NDPDRX =<y FRENTHEEBIZEI 2D, ZRLUNDEEZERE 2D £5,
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AS NZ—>

AS B =2 @EH 7V 27 MEIHLT, as ¥—V—FDEMICHZ OR & —rE~vy FIEET, ¥

as_pattern = or_pattern "as" capture_pattern

If the OR pattern fails, the AS pattern fails. Otherwise, the AS pattern binds the subject to the name

on the right of the as keyword and succeeds. capture_pattern cannot be a _.

fHICE S L. P as NAME 3 P 2~ v F ¥, L7 EIC NAME = <subject> OfAZITVE T,

DTFIILNg—>

V7 IR —=2F, —#%FR< Python @ UTFZI)L RIS L E3, HEX:

literal_pattern := signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER

strings

IlTruell
"False"

|
|
|
| "None"
|
|
| signed_number: NUMBER | "-" NUMBER

strings ¥\ 9 /)L—)L'¥ NUMBER ¥\ +—2 & Python OEMEE TERINLTVWET, 74—+ 3D
THDLNIZSCFHNR raw XFHI, raw NA MIBFEMAAEETY, 74—< v FEAXFI) 73)L Z#EHT
ZEFA

signed_number '+' NUMBER ¥ signed_number '-' NUMBER ¥ WS HiX EEH 2 RWT 27D D
TY, 207D, FANIEER., GENCIIEREEIRESH D T, Hil: 3 + 45,

ffi#CE 5 . LITERAL 1% <subject> == LITERAL TH 3 & EDARNT B X—>TF, Y7L LT
»% None ¥ True . False X is HET 2o TN £ T,

FrTFrNZ—>

FX FF X RNR—VF, BTY 2 MEZHENTRFE L 25, M

capture_pattern = !'_' NAME

TYR—=RAAT7—XLFD _FEF ¥ TF xR X =V TEDHDERA (V' BRLTVBIDEZDOEHETT)
wildcard_pattern & L THbONE T,
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NRE—V—DDHT, —DDLENI—ELIrEE TN TEEHA, HlZIX case x, x: ... FHEEV
TID. case [x] | x: ... XELWVWTT,

Xy FF e REX—VIFEICHEILET, FREINEZLEIORa— 13, PEP 572 T IR AEEF
DAA—=TN—ILeFAUTT, ThbE, HTIEES global X 2 nonlocal XBRWIRED ., ZDREFTEE
DR =%, ZYD match XE2EOHRDANHOBEKE D 3,

fBHIZE 5 &, NAME 1ZH I L, NAME = <subject> DRXADMTHOI T,

JAILEA—RNE—>

TAN R — FARZ = EHEEY) (L ThvyF3%) L. AEIOREIIL A, B

wildcard_pattern ::= '

_& RO THERAINEZGEEXEC Y I RE—T7—F T, L2L., $X—=COFTHRWESIZY
T7hF—V—FTEDYEVA, 22X HTV27 PR guard | case 70y Z7OHTH, BHHEOEKL &
DiTO

fHICE S &, _ @3HITHIIL £5,

ENE—>

il ¢ % — & Python THHEIDMNIT SMfE2 XL £F, M

value_pattern = attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

Fy M0 W7 ZO%HEIE. Python D ZEIERIL—IL X o THRIREINE T, ZOKX -2, R
ENTAERY 7Y 27 MEEF LW (MBEE T == 1250 <) L S h 5,

fliHIZE 5 £, NAMEL1.NAME2 & <subject> == NAME1.NAME2 TH 23 & EDAKI L £ 3,

AR —OD match XTHUEPSEREIHIT 258 4 > X =7V XPRINEREINTEZ X v v
al, ARIREZMEDITS e ME2HBAMAT 2 RELRHD X3, TOF v v aid, £D match
XDZDFET—ROMEZT THAHIET,
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TN—TN2—>

A group pattern allows users to add parentheses around patterns to emphasize the intended grouping.

Otherwise, it has no additional syntax. Syntax:

group_pattern = "(" pattern ")"

In simple terms (P) has the same effect as P.

=T OANR—=>

A sequence pattern contains several subpatterns to be matched against sequence elements. The syntax

is similar to the unpacking of a list or tuple.

sequence_pattern = "[" [maybe_sequence_pattern] "]"

| u(u [open_sequence_patte'rn] u)n

open_sequence_pattern n= maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ",".maybe_star_patternt+ ","7?

maybe_star_pattern n= star_pattern | pattern

star_pattern n= "x" (capture_pattern | wildcard_pattern)

There is no difference if parentheses or square brackets are used for sequence patterns (i.e. (...) vs

[...1).

JER: A single pattern enclosed in parentheses without a trailing comma (e.g. (3 | 4)) is a group

pattern. While a single pattern enclosed in square brackets (e.g. [3 | 41) is still a sequence pattern.

At most one star subpattern may be in a sequence pattern. The star subpattern may occur in any
position. If no star subpattern is present, the sequence pattern is a fixed-length sequence pattern;

otherwise it is a variable-length sequence pattern.
The following is the logical flow for matching a sequence pattern against a subject value:

1. If the subject value is not a sequence*?, the sequence pattern fails.

*2 In pattern matching, a sequence is defined as one of the following:
e collections.abc.Sequence ##kAE L7227 T 2,
e collections.abc.Sequence & L THix SNz Python 7 7 X,
e a builtin class that has its (CPython) Py_TPFLAGS_SEQUENCE bit set
e a class that inherits from any of the above
The following standard library classes are sequences:
e array.array
e collections.deque
e list
e memoryview
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2. If the subject value is an instance of str, bytes or bytearray the sequence pattern fails.
3. The subsequent steps depend on whether the sequence pattern is fixed or variable-length.
If the sequence pattern is fixed-length:

1. If the length of the subject sequence is not equal to the number of subpatterns, the sequence

pattern fails

2. Subpatterns in the sequence pattern are matched to their corresponding items in the subject
sequence from left to right. Matching stops as soon as a subpattern fails. If all subpatterns

succeed in matching their corresponding item, the sequence pattern succeeds.
Otherwise, if the sequence pattern is variable-length:

1. If the length of the subject sequence is less than the number of non-star subpatterns, the

sequence pattern fails.

2. The leading non-star subpatterns are matched to their corresponding items as for fixed-length

sequences.

3. If the previous step succeeds, the star subpattern matches a list formed of the remaining
subject items, excluding the remaining items corresponding to non-star subpatterns following

the star subpattern.

4. Remaining non-star subpatterns are matched to their corresponding subject items, as for a

fixed-length sequence.

ATR: The length of the subject sequence is obtained via len() (i.e. via the __len__() protocol).

This length may be cached by the interpreter in a similar manner as value patterns.

In simple terms [P1, P2, P3, ... , P<N>] matches only if all the following happens:
o <subject> ¥ —F VA Fzv TS
e len(subject) == <N>
o P1 matches <subject>[0] (note that this match can also bind names)
o P2 matches <subject>[1] (note that this match can also bind names)

e ... and so on for the corresponding pattern/element.

e range
e tuple

JETR:  Subject values of type str, bytes, and bytearray do not match sequence patterns.
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RyEYINE—>

A mapping pattern contains one or more key-value patterns. The syntax is similar to the construction

of a dictionary. Syntax:

mapping_pattern n= "{" [items_pattern] "}"
items_pattern n= ",".key_value_patternt+ ","7?
key_value_pattern n= (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern := "xx" capture_pattern

At most one double star pattern may be in a mapping pattern. The double star pattern must be the

last subpattern in the mapping pattern.

Duplicate keys in mapping patterns are disallowed. Duplicate literal keys will raise a SyntaxError. Two

keys that otherwise have the same value will raise a ValueError at runtime.
The following is the logical flow for matching a mapping pattern against a subject value:
1. If the subject value is not a mapping*?,the mapping pattern fails.

2. If every key given in the mapping pattern is present in the subject mapping, and the pattern for

each key matches the corresponding item of the subject mapping, the mapping pattern succeeds.

3. If duplicate keys are detected in the mapping pattern, the pattern is considered invalid. A
SyntaxError is raised for duplicate literal values; or a ValueError for named keys of the same

value.

EM:  Key-value pairs are matched using the two-argument form of the mapping subject’s get ()
method. Matched key-value pairs must already be present in the mapping, and not created on-the-fly

via __missing_ _() or __getitem__Q).

In simple terms {KEY1: P1, KEY2: P2, ... } matches only if all the following happens:
o <subject> XYV VI DEFzv TS
e KEY1 in <subject>
o P1 (& <subject>[KEY1] IZ~¥ v FF 2

o ... and so on for the corresponding KEY /pattern pair.

*3 In pattern matching, a mapping is defined as one of the following:
e a class that inherits from collections.abc.Mapping

e a Python class that has been registered as collections.abc.Mapping
e a builtin class that has its (CPython) Py_TPFLAGS_MAPPING bit set

e a class that inherits from any of the above

1 ard il ] : : _ .
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IDSANE—>

A class pattern represents a class and its positional and keyword arguments (if any). Syntax:

class_pattern = name_or_attr "(" [pattern_arguments ","7] ")"

pattern_arguments positional_patterns ["," keyword_patterns]

| keyword_patterns

positional_patterns = ",".patternt
keyword_patterns n= ",".keyword_patternt
keyword_pattern n= NAME "=" pattern

The same keyword should not be repeated in class patterns.
The following is the logical flow for matching a class pattern against a subject value:
1. If name_or_attr is not an instance of the builtin type , raise TypeError.

2. If the subject value is not an instance of name_or_attr (tested via isinstance()), the class

pattern fails.

3. If no pattern arguments are present, the pattern succeeds. Otherwise, the subsequent steps depend

on whether keyword or positional argument patterns are present.

For a number of built-in types (specified below), a single positional subpattern is accepted which

will match the entire subject; for these types keyword patterns also work as for other types.
If only keyword patterns are present, they are processed as follows, one by one:
I. The keyword is looked up as an attribute on the subject.

e If this raises an exception other than AttributeError, the exception bubbles up.

o If this raises AttributeError, the class pattern has failed.

e FElse, the subpattern associated with the keyword pattern is matched against the subject’s
attribute value. If this fails, the class pattern fails; if this succeeds, the match proceeds to the

next keyword.
II. If all keyword patterns succeed, the class pattern succeeds.

If any positional patterns are present, they are converted to keyword patterns using the

__match_args__ attribute on the class name_or_attr before matching:
I. The equivalent of getattr(cls, "__match_args__", () is called.
o If this raises an exception, the exception bubbles up.
o If the returned value is not a tuple, the conversion fails and TypeError is raised.

o If there are more positional patterns than len(cls.__match_args__), TypeError is

raised.
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e Otherwise, positional pattern i is converted to a keyword pattern using
__match_args__[i] as the keyword. __match_args__[i] must be a string; if not

TypeError is raised.
o If there are duplicate keywords, TypeError is raised.
BE.:
VIANZ=2I Y FOMESIBDAREZIAX

I1. Once all positional patterns have been converted to keyword patterns, the match proceeds as if

there were only keyword patterns.
For the following built-in types the handling of positional subpatterns is different:

e bool

e bytearray

e bytes

e dict

e float

o frozenset

e int

e list

e set

o sStr

e tuple

These classes accept a single positional argument, and the pattern there is matched against the
whole object rather than an attribute. For example int(0]|1) matches the value 0, but not the

value 0.0.
In simple terms CLS(P1, attr=P2) matches only if the following happens:
e isinstance(<subject>, CLS)
o convert P1 to a keyword pattern using CLS.__match_args__
e For each keyword argument attr=P2:
— hasattr(<subject>, "attr")
— P2 & <subject>.attr ¥ v F7 5

e ... and so on for the corresponding keyword argument /pattern pair.
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« PEP 634 - & —>~ v F: {Ehk

e PEP 636 - #iify &2 —r~<vF: Fa—1+ V7L

8.7 B ER

BIRUERIT, 2 —PERBEA 7 =7 P2ERLFT (IREEDMEE HiSMRK):

funcdef n= [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator n= "@" assignment_expression NEWLINE
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| parameter_list_mo_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]1]]

I Wy paramete’r‘ [u,n]

parameter n= identifier [":" ezpression]
defparameter = parameter ["=" ezpression]
funcname n= identifier

BEERIIFETAIRER X TS, BERELFETT 2 2. BEO O — IR LRITZEMN TG 2L 7Y =
7 b (BBOEFAEI—RFEL 205 v =) KHREBLET, COBEEE 7Y 2 Mok, BEESOH X
NIBfibLS 20— SR AHIZER £ LT, BIED 27 8 — LR LRIZERIAD BB A > TV E T,

BIBUE RIS BIBARIERZ HAT U S8 A; BIBRRIZBEEDIP O S 2 IcoaE TS E T, ™

BfERIZ—2U Lo 7OL—% XTIy FT&%d, 7aL— 2R ERT L &, BHBERD
Ao TWwdRa—FTiHlich x93, ZORRIZ. BEA 7Y =7 M 2HE—D5 UL 2FUH LAalREL 7
Pl P TRITINERD ERA, A 7Y 27 FoRb DIz, BRENEIEBEIREEhET, BRD
TaAL—&EIAXAMLTCHEHAZINET, HlZIE LT LS a—F:

@f1(arg)
@f2
def func(): pass

1. PO0WE0WREEMTd

def func(): pass
func = fi(arg) (f2(func))

4 M OAKRD RO LTEHLINZXXFHN) 75 M3, ZOMED __doc__ BIICERENA, ZOMMD REaxXyF—va
VFR kD T
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72720, BIEDa— RT3t 4 OBE%E func WO BEIN—RAINRET 2 Z 2 idwn, 2W0Wo 2 2 A%k
=ET,

N— a3 v 3.9 TAHE: Functions may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DD ED 1R31E 25 parameter = expression DG EWM->TWb 2 =, BEIX " 77 4V b IEE” ZHot
SVET, T4 MEEREORE BT, MUHLUERICZISHINT 2 B8 3B TE. 205HE81E3IK
SIBDF 7 N MEBEONE T, BEFIEMBT 7 4L MaAEFF > TWBEHE, ZHLEE "« BT %
TOFBIFETT 74V MEZF > TORITNUIRD A - ZHUISTEERTIEIRIHA I TRV
HilFRCT 3,

T 74 FEIBEIZERERDRITEIND L SICEDSEATFHEINE T, 24k, 77 40 b5 IIRE
BHERIND L ZWXLE-ELRIFHAS A, AL 7HEEAD” HEXFSHLOLRIMEHINS 2t 2R
BRLEST, ZOMRREHEMAL TEBL 2RI, 7740 F5IBIEN Y A MRHEED LI BRI 2 -2 TN kA
TV MTHZZICEETT: BN ZOF 7Y 27 bEEE (FIZIX) A MCEREEEM) §52. 2
DF 7 4N b BENLEEOHEZZ I TLELET, —HICE. ZHEBERILZVENETS, 2o X5 kH)
ERBET 2121k, 77 4L MEE LT None 2V, Z OfE% BEBAKD R THHRINCT A M LET, HlZIE
IR LSICLET:

def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin.append("property of the zoo")

return penguin

BERAOE O L O RIRAH U 1B S 238, (U L (call) BTN OATOE T, BEIECH LEITS &,
FRARYAMIEBRSNETDONRNT AR, METIE. ¥F—7—F5l8 77+ MEOWT A0 S ED
RAENET, "*identifier” ERADFEETIUX, KoL TR TOMBET B ERZ T - 724 Iyl
NET, TOF7 4V MERZEDX TNV TT, "*+identifier” FRPFETIE, RoLTRTOF—V—
FEIEZ M- LBFNEO~y B 74 7Y =7 MicwiifbEnEgd, 2077 40 MEEFR LR DZED
RV ITATI L FTT, " R "sidentifier” DED NI X RIEF—T— NEHRFX—XT, F—
T — R L > TOAEINT T, 7/ DRIDRT X XINMBHH T X=X T, MEFIEBICE > TOAE
SNET,

N—Y 3y 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—>3 > 26N ET, xidentifier X
x+¥identifier DR TH. TRTOFIHICIEZT /T —> avyEoOFohE T, BRI, 518Y 2 ok
”-> expression” JERD "return” 7/ 7= arvEDOUohET, INHDT T a vk, EEOER
7% Python OXXMFERXE T, 7/ 7—>arhBhHoThH, BROEKRIIEZDD EVA, 7/ 7—>a YDl
X, BAA 72227 D __annotations__ BMHED, 5l1BEEZXF— 35 LTHEONET, __future__
@ annotations 4 ¥ R— M2 EX. 7/ 7 -2 a VIFFETRRQEICFY e LTHRFFER. 2Tk
D FHliDRBIEDTATREIC I o TV E T, 25 TRWHEE, 7/ 7 — a VIFBIBUERNET S N7 & ZIFH
SNET, ZOF—RTIE, 7/ 7=y a3y —Ra—FiZBND L I3ES IEFTHEiEN s ZehH D
3
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K2 RIS 3 2 72010, AR (BANCHEI N TORVER) 2E T4 dTEES, Zhu: 5
LA (lambda) OEICHHINTVS 7 AX XMV E T, 724 XML X /- BEECE RO ISR H
ERVIEIRHER LTI "def” XTERINLBHD 7 XA THERSINZERD L5, 5I%x L
THEERD, MOBENCEH D LT N TEET, BRORET /7 - a VHETTEZ0DT, "def” &
KoKk DEBITTT,

TOTSIADRE: BBIEE—RA 7227 bTT, BEERNTETINSL "def” XUE. B D ESTIE
CLTERZ - VEREERLET, 2R LULEBEBATHELNZ BHESBIL, def ZEATVWSEBD
O—ANVERBIZT 72X TEET, FMlE BEIDITEERE (naming and binding) EizZR L TLZE W,

BE:
PEP 3107 - Function Annotations B> / 57— a > DILOHEEE,
PEP 484 - Bl b 7/ 57— a v OEENLRERMNITITH2H L > FDERK,

PEP 526 - Syntax for Variable Annotations 2 5 ZZM ¥ 4 ¥ ARV 2AE R ELERIA L ¥ M HE
ERRY {2

T

«C\\

PEP 563 - 7/ 57— 3 VOBHESHME FEITHICT /7 —3 a YR EMRGHET 2 D Tld ks SCFEFIHR TH
Bi3azricksd, 7/ 57— avicBI3HiASROYE— b

8.8 VS AER

2 IRERIE. VIRATV 2 VEERLET (IBEROKEE Hi5HK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = tdentifier

7 7 AERIIFATARER LTS, MRV X MIEHE, BEJSRAVRAMN252FF (XOEERFVHIZ, X
U5 #BELTLEIV), TF2E, VR FOZAZHOBEZDFMIY 727 7 ZLLTHRWY 7 2
THENETT, KV ZLDORWT FRE, F7 4L T, HEZ T R object ZHET 2DT

class Foo:

pass

. IR ERIFETY

class Foo(object):

pass

RIZT T ADAA — MW, FiTRET 7 L — Lo (BEIDITEERE (naming and binding) B L TL1Z2E W)
AT, FiclEbsnica — A VAHTZER e TTA O 7B — VA HETZERZ - THEITSNET (@FE. 20X
A — PR FERHHERDIEEINET), V7 ADAA — "PEFULKZI 2, FT7 L — L 3HEINET
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D B—FVRARTERERESNE T, O T, KD X P RRES 7 R0, RIFS e n — VAT
ZEMESERIC. ZhEE->Tr IAA 7Y =7 PAVERSINE T, &EIC. L ou— L AHTZERICE
WC, ZIRBIMIDI FRAFTI =7 MITHEBENET,

7 AKRTRBENEREINEZERFIIH LW 5SRO dict_ IREFIAET, oMfEBsHETE 30D
. 72 RAMELNTZERDPOEBM X 2o TERINIITIRTHELEEDATT,

77 AMEBIE. AT FZ ZRHLTRIBICARAZI A A TEET,

BEETa L — b T2DLRLC LI, Z79RBTaL -T2 e0HkRET,

ef1(arg)
ef2

class Foo: pass

. W0 0WRE EliTF

class Foo: pass
Foo = fl(arg) (£2(Foo0))

7al — X ROFHERANIEE T a L — &2 LRI TY, MRIE7 7 2B CHEEIhE T,

N—=Ta ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

TOUSIDHDFR: 7 7 RAERNTERSINLERIIZ 2 ABETHD., 2 TOA Y A2 ABTHA
ENFET, A VAR AEMIE. AV v FOHT self.name = value ¥ TA3I ¥ CRETEET, 77
B A 2R AEND "self .name” Rt T7 7L A TE, ZORTLTT 7 LALILE, A VARV R
BEEFEAD 7 7 AEEERMLE T, 77 ABEE. A VARV REWEDT 7 + 0 M UTHEZ 355
ZIWRI2a—RINEBMEERMES & PIIRBERICORD D 3, 58 F 25 &, FFMREEIREL S 1 ¥
AR AR AENTEE T,

BE.

PEP 3115 - Metaclasses in Python 3000 X X275 ZDEZE2HEDIEL, AR I IAMNEDT AN
DS IHREINZ0OEWMEZE LR

PEP 3129 - /5 XFAL—42 77 R7aL—XREBIMLZRER, B TalL -2 XAV y FFalL—&ik
PEP 318 TEAXhF L7z,

*5 7 S ADKMEDORER DO e LTHOIN BTN 770, ZOAHZEMD __doc__ BREKBD, TDIFTAD FFaXVT—
2 aVNFH RN ET
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8.9 JI—F>

N—a v 3.5 Tl

8.9.1 J/IL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THETLTW3 al—F Y i3Z L ODRKT—RMFILE BN TEF T (coroutine 2B M) await X
TH? async for ¥ async with ZIN—F VEBOARKTUIMEZ R A,

Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
aN—F VEBOAREDHT yield from Rz AT % & SyntaxError 124D %73,

a)—F VDK

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

N—Y a ¥ 3.7 TEHE: await and async are now keywords; previously they were only treated as such

inside the body of a coroutine function.

8.9.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable V&, £® __anext__ XV v N TIEREIR 2 — FZFEITATRELR. asynchronous iterator

PEERT __aiter__ AV v FEEMHLTVWET,

async for XIC X o CIFEIARA 77 7N EHBICA T1L —2a vy T 5B TEET,

IVENOR=EC

async for TARGET in ITER:
SUITE

else:
SUITE2

FRIRERINC AT & E T3
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(ITER)
type(iter).__aiter__(iter)

iter

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITE2

FENE  aditer O __anext_ () BEHBHEL TV,

an—F VEBOAREDIT async for X2HT % & SyntaxError 12720 £73,

8.9.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager &, enter XY v K& exit XY v FNETHEITE —K{EILTE % context
manager T3,

DIFpa—F:

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke FEf 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
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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*
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TEN

FERBIGELR

DIRIZRT D& Python DFERKIETT, CPython O X—H 24T 2 72D OIEERD & EHE» N2
H DTF (Grammar/python.gram 2ZRDOZ &), ZZIRTOK, 2 — FERB LT 7 NIRRT

5B L IeN—2 a2 TT,

XIEDFEE EBNF & PEG X DEATT, FHZ. & ¥ YR, b—=2 Y FRIIFERTL L b —7
PR BH. FAIEDKEFHA (positive lookahead) (T7:b5H, R v FF 27 DITIEIBEED, < v
FRICHBINZ) T, —/T. ! FEDKHA (negative lookahead) (THbH, v F LRV 7201
WHE) TF, PEG DOJEFATZ3ER (ordered choice) DXYIH F & LT (IBRANEDNT NS / TE%RL)

| ZHALE S, EDFTLEICOWT, # LI PEP 617 2R T2,

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE*x ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

fstring: star_expressions

# type_expressions allow */*% but ignore them

type_expressions:

','.expression+ ',' 'x' expression ',' '¥*' expression
','.expression+ ',' 'x' expression
','.expression+ ',' 'xx' expression

|
|
|
| 'x' expression ',' '**' expression
| '"x' expression

| '#x' expression

[

','.expression+

statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER
simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup

(RDR=I12%i <)
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| ';'.simple_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntazError.
simple_stmt:
| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break’
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt:

function_def
| if_stmt

| class_def
| with_stmt
| for_stmt

| try_stmt

| while_stmt
|

match_stmt

# NOTE: annotated_rhs may start with 'yield'; yield_expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
| ('(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)

augassign:
I V4=

Lo
L <gmt
I>5at
S

|//=|

global_stmt: 'global' ','.NAME+
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nonlocal_stmt: 'nonlocal' ','.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

| 'from' ('.' | '...')* dotted_name 'import' import_from_targets

[ 'from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:

| '(" import_from_as_names [','] ')'

| import_from_as_names !','

|
import_from_as_names:

[ ','.import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ','.dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]

dotted_name:

| dotted_name '.' NAME
| NAME
if_stmt:
| 'if' named_expression ':' block elif_stmt
| 'if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
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| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &(',' | ")' | ':")

| expression
try_stmt:

| 'try' ':' block finally_block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block:

| 'finally' ':' block

match_stmt:

| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:

| star_named_expression ',' star_named_expressions?

| named_expression
case_block:

| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:

| "|'.closed_patternt+

closed_pattern:
| literal_pattern
capture_pattern
wildcard_pattern

value_pattern

|

|

|

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:

| signed_number !('+' | '-')

| complex_number
| strings
I

'None'
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| '"True'

| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:
| signed_number !('+' | '-')
complex_number

strings

|
|
| 'None'
| 'True'’
| 'False'
complex_number:
| signed_real_number '+' imaginary_number

| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '-' NUMBER

signed_real_number:
| real_number

| '-' real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:

| pattern_capture_target

pattern_capture_target :
| !u_u NAME !(l'l I |(| | |=|)

wildcard_pattern:

value_pattern:

[ attr 'C. [ (=)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME

group_pattern:

[ '(' pattern ')'

sequence_pattern:
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| '[' maybe_sequence_pattern? ']’

| '(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_patternt+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:
| 'x' pattern_capture_target

| '"x' wildcard_pattern

mapping_pattern:

| |{| l}l

| '{' double_star_pattern ','? '}'

| '{' items_pattern ',' double_star_pattern ','? '}'
| '{' items_pattern ','7? '}'

items_pattern:

| ','.key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

[(BRET pattern_capture_target

class_pattern:

| name_or_attr '(' ')

| name_or_attr '(' positional_patterns ','? ')’

| name_or_attr '(' keyword_patterns ','? ')’

| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')’

positional _patterns:

[ ','.pattern+
keyword_patterns:

[ ','.keyword_patternt+
keyword_pattern:

| NAME '=' pattern

return_stmt:
| 'return' [star_expressions]
raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'

function_def:
| decorators function_def_raw

| function_def_raw

function_def_raw:

| 'def' NAME '(' [params] ')' ['->' expression ] ':'

[func_type_comment] block
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| ASYNC 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
func_type_comment :

| NEWLINE TYPE_COMMENT &(NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

params:

| parameters

parameters:
slash_no_default param_no_default* param_with_default* [star_etc]

|
| slash_with_default param_with_default* [star_etc]
|
|
|

param_no_default+ param_with_default* [star_etc]
param_with_default+ [star_etc]
star_etc

# Some duplication here because we can't write (',' [ &')'),

# which is because we don't support empty alternatives (yet).
#
slash_no_default:

| param_no_default+ '/' ',!'

| param_no_default+ '/' &')'
slash_with_default:

| param_no_default* param_with_default+ '/' ','

| param_no_default* param_with_default+ '/' &')'

star_etc:
| 'x' param_no_default param_maybe_default* [kwds]
| 'x' ',' param_maybe_default+ [kwds]
| kwds

kwds: '**x' param_no_default
One parameter. This *includes* a following comma and type comment.

There are three styles:
- No default

- With default

- Maybe with default

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment
- No comma, optional type comment, must be followed by close paren

The latter form is for a final parameter without trailing comma.

HOW oW OB OB OB R OB R R R R

param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'

param_maybe_default:

(RDR=I12%2 <)
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| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'

param: NAME annotation?

annotation: ':' expression

default: '=' expression
decorators: ('@' named_expression NEWLINE )+

class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'class' NAME ['(' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT

| simple_stmts

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| 'x' bitwise_or

| expression

star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| '"%' bitwise_or

| named_expression

assignment_expression:

| NAME ':=' ~ expression

named_expression:
| assignment_expression

| expression !':='

annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef
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lambdef :

| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's nmo comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default* [lambda_star_
—etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
|

lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ','

| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
| 'x' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| 'x' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ',

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:

| 'not' inversion
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| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
eq_bitwise_or
noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

gte_bitwise_or

|
|
|
|
|
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('!'=') bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'nmot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '"' bitwise_and
| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum

| sum

sum:

| sum '+' term

| sum '-' term

| term
term:

| term '*' factor

| term '/' factor

| term '//' factor

| term '%' factor

| term '@' factor
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| factor
factor:

| '+' factor

| '-' factor

[ '~' factor

| power
power:

| await_primary '#*x' factor

| await_primary
awvait_primary:

| AWAIT primary

| primary

primary:

primary '.' NAME

primary genexp

primary '(' [arguments] ')'
primary '[' slices ']’

atom

slices:
| slice !'',"
| ','.slice+ [',']

slice:

[expression] ':' [expression] [':' [expression] ]

| named_expression

| NAME

| 'True'

| 'False'

| 'None'

| strings

| NUMBER

| (tuple | group | genexp)

| (1ist | listcomp)

| (dict | set | dictcomp | setcomp)
|

strings: STRING+

list:
| '[' [star_named_expressions] ']'
listcomp:
| '[' named_expression for_if_clauses ']'
tuple:
| '(' [star_named_expression ',' [star_named_expressions] ] ')'
group:
| (' (yield_expr | named_expression) ')'
genexp:

| '(' ( assignment_expression | expression !':=') for_if_clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '{' named_expression for_if_clauses '}'
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dict:

| '{" [double_starred_kvpairs] '}'
dictcomp:

| '{' kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:

| '"sx' bitwise_or

| kvpair
kvpair: expression ':' expression
for_if_clauses:

| for_if_clause+

for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )=*
yield_expr:

| 'yield' 'from' expression

| 'yield' [star_expressions]

arguments:
| args [','] &")'

args:

| ','.(starred_expression | ( assignment_expression | expression !':=') !'=')+ [',' kwargs,
=]

| kwargs
kwargs:

| ','.kwarg_or_starred+ ',' ','. kwarg_or_double_starred+

| ','.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| 'x' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| '#x' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

| 'sx' (1'x' star_target)

| target_with_star_atom
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target_with_star_atom:

| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom

star_atom:
| NAME
| "(' target_with_star_atom ')'
| '(' [star_targets_tuple_seq] ')'
| '[' [star_targets_list_seq] ']’

single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']
del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom
del_t_atom:
| NAME
[ '(' del_target ')'
[ '('" [del_targets] ')'
| '[" [del_targets] 'l

t_primary:

| t_primary '.' NAME &t_lookahead
t_primary '[' slices ']' &t_lookahead
t_primary genexp &t_lookahead
t_primary '(' [arguments] ')' &t_lookahead
atom &t_lookahead
t_lookahead: '(' | '['" | '.'
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>>>

2to3

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,

Q—ANVEBDOT ) 7= a VIFFTRIIE T 7 ATEERAN, Zu— UL 77 AgEMk. B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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S8 (argument) (FEFIH) BEERECHTEIC, BE (7213 XV Y R) CETETT, E51BuIZ 2 EE
HHFEI:

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IEIIH: F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMmAHEAESIE
T3

complex(3, 5)
complex(*(3, 5))

3 BB OEIKC BV CTHRI E D1 — A LERICH D M T o R E T, #DYTEITS BN
T UL (call) BBRLTLEZ N, SV Ry 7 ACBWTEIRERTEDICH L0 ZREMH
5 eptRET, IS A EE R — A AEBE D YT HRE T,

515 . FAQ @ E518EREIEDENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager (JEFRfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEFRET S LT async with XNDOEREZEM T 247027 b T3, PEP 492 TEHEAZIIE
L7z

asynchronous generator (JEFEIHHY = L — &) asynchronous generator iterator %R 3BT T, async
def TERSI Nz —F VEBITYUTOE T, yield RERHORTERD £, yield Rid async
for V=7 THHATZ2MEDU N ZAERT 2 DIEHINE T,

EEFIERIAY = 2 L — 2B L £ 30, WRICK - TE IEREAS T RL—2 1T L—% 25T
BENRDY T, BREINERI S TRWEE, FBRLD7-DIE 222 AL £ 3,

FEFRIAY = 2 L — ZBIRUTIX, async for XX async with XZF TS await RSDH DI ehD
DED,

asynchronous generator iterator (FEREIAY = 2L —& A 7L — &) asynchronous generator BETHER S A
534727 FTT,

I, __anext__ () XYV v FEMH- T XNz 212 awaitable 7Y =7 b &2IBT asyn-
chronous iterator T3, D awaitable A 7Y =7 M, KD yield NETOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield 1IZ< 272K, ZDMUETOFETIRE (v —A NV EH e RERED try ) MWHIZ—FHFIEXh
¥¥, __anext__ () TRENIMLD awaitable 12Xk > T IEEEAS TR L —2 1T L —4F HEBRICH
anr =, hWLAERZEE L E3, PEP 492 83X PEP 525 22 LT ZE W,

asynchronous iterable (JERIMIA 7 F 7 V) async for XORTHHATE L4 7 =27 FTF, HHD
__aiter__() XY v F» 5 asynchronous iterator 2RI R FUER D ¥ A, PEP 492 TEA X

174 {13 A & FIEE



https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492

The Python Language Reference, 'J1)—2X 3.10.15

NEx L7z,

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 bTF, __anext__ & awaitable 7 73 =27 P RIBIRIFTAEKED ¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMA 7L —& D __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINE L7z,

BM A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by &7l
F (identifier) LUV F—T—F (keyword), for example using setattr (), if the object allows it.
Such an attribute will not be accessible using a dotted expression, and would instead need to be

retrieved with getattr().

awaitable (fFH%PIHE) await N CHEHT 2 e BHK2Z2 A7 =22 F T, coroutine . __await__() X
Vo RRHBEF T2V b TT, PEP 492 2SR L TL X0,

BDFL AEIR K EMEE (Benevolent Dictator For Life) D& T3, Python OfE#E. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b DHARAABLOEZRALNTES T71ILAT
IV TS, XM FV T 7 ANDFNE N4 FVE—F ('rb', 'wb' or 'rb+') TH»GNZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y XX X
T3,

Str A7V 27 POGAEFEENTELZ 7 7 ANATI 27 MIZOWTI, text file BBILTLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects %R — h L TWT, C SiEDOEMKT H#Hi L7z contiguous Ny 7 7 — %2
HATREI A 7Y = 7 b, bytes, bytearray, array.array °. %< O—H% memoryview 4 7Y =
Z b2 HETD £F, bytes-like 7T =7 MiE. T—XEH. NAFV T 7 A NANDRE, VY
Ty PERHLZEERE, XM FUTFT—XZERTIVAVAREBECHAT 2 Z e N TEET,

BOPOBIETREINAF VT —R2LEETI2LEDNDDE T, ZOREOFFa XY PTIREL 75
»EH EZFHER bytes-like £ 7Y =2 b7 WEMLTWE S, AHEARER ANy 77 —F 7Y = 27 M,
bytearray ¢ bytearray @ memoryview RENZFENE T, F/o. MOEO»ORETIIANL R A
T2 VDAL FYTF—& (7 HAHLEHOD bytes-like A 7Y =7 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Pz FEENE T,

bytecode (N4 k22— F) Python ®Y —Z2a— Fi&, Python 7125 4® CPython A4 ¥ &% 7V X DNER
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KBTHENA ba—FAary M LrEhEd, N4 Fa—Fid .pyc 77408 F vy v ¥ 23R,
L7 7 ANVH_EHIETENZ L ZR3IDEHEIRDET (Y—RIT—=F2H6NL Pa—FANOH
BEoay A VE#ENET), 20 " HEEEE (intermediate language)” 13, &4 D N4 Fa— K
WHISS 2 EMEEZ FITS 2 RIETS Y TEMET 2t vwA % T, HELRERL LT, N Fa—Fi&
572 % Python R~ > Y HITE#IES 2 Z &5, Python VY —AMTLETH 2 Z e iFHFFEhLT W
FE A

NA Pa—Foms—Eid dis ES2a—L HHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__ () method is also a callable.
callback (=N 2) RO D ZHREETHEITINZ D158 LTHEXh 5B

IIR (VI7R) -V —EBA TP 27 b2lflT 27007 T L—FTT, 77 AERIIEE. 207
FADA VARV ALDEEETHRXY v FOEREZEALT,

class variable (27 7 2AZH) 7 7 A LITEREN, 77 ALNLT (DFD, 7 7ADA VARV R TR
LIZ) ZEHEEINZ ZEZHNE LTWAERTT,

coercion (BUREH]) RIUED 2 512> HEORTIfTbNAE, HIHEDA VA XY ZADF|OBIADIEERD
ZHCd, BRI, int (3.15) XIFE/ MR R 3 1AL 5, LA L 3+4.5 T, &51EUZ
RUMEIR D (—OI3 B, — O FE/NBUSE) INE % 5 2 A0 [F URNCA#T 27213 AU TypeError
BN T N F T, BEGIDRr o720, TRNTOFHUX, 728 A HEBERRITH-TH, HIZ 3+4.5
Tl < £float(3)+4.5 ¥ WS K52, B I —=2F CRICERL L RITFUDNT EE A,

complex number (BHHFEE) K<HOLNTVWEEBERZILRL 72D DT, TRTORIEL L Eiofe LT
RINF T, BRIIELEHN (-1 OFHR) CE BB T b 0T, —REFETIE 1 e FEDrN. ¥
T j e FE,rNE T, Python FEFBITHAAATHIE L, BREOKILEZI > TWET, BEIIKE
2 O TCEEEY, FlZIE 3+1j TY, math TY 2 — L OEBRFRZFIH T %1213, cmath Z{#
WET, BREBOFRE» LD BELRBYOKETT, DEEZEURTUR, FHEWR RHEL
TLE>TEWTL x5,

context manager (IY7FA M2 —TY %) __enter__() & __exit__() XYV v FZERT B LT with
XHNOBREZEH T 524727 b TT, PEP 343 2R L T2 & W,

context variable (Y7 ¥ X MER) 2V T F A MKFL TRRZSEZFOLER, ZHUE. H2EBDEDL
BERDFFAL Yy RTERDEZAL Yy FOE—FLZA L =Y TVET, L2rLaryTFR MEH
T 1 DDETAL Y FIZWKD2Da Y7 XA MH DR, ¥ 7 F R RO ERHRIZASNZ
FEMIAR R 7 DA DEBIFTT, contextvars ZHML T X,

contiguous  (BE#E. L) N v 7 7 DEEIC C-&fe E721d Fortran &t TH 25812, 2Dy 7 7 3
L TWDEAREET, XLy 7 7E C #ifipTH D Fortran @A TS, —RITOALHITIE,
ZOHEFZILFTAEY LTHET 2 X5 CHEIN. BFEHLaLHME VB THWIEF TS %
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ZRT0 C-ERREHTIE. XFU 7 FLRAECEZRZ K BICEREDRIFVRINCED S
DIZH L. Fortran #H RS TR ORI FORONCE % %7,

JN—=F> (AV—F) al—FVEFIITV—F DO XD —HEERTT, $7L—F Viidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICFZL OABMA» O AS. 2. B
T2 TEET, IN—F VId async def XTEETEZFT, PEP 492 22 L T2 &,

coroutine function (2 —F Y BEEX) coroutine A 7Y =7 F IR T TS, ar—F YBEUL async
def X THEEXN, await. async for. BXUY async with ¥—T—F2FOZ e PHRKET, Z
N5k PEP 492 TEAIIE L7z,

CPython python.org THEAF XL TWA, Python 7025 I V7 SFEDOEHEN 2 5EEETF, "CPython” &
WO R, ZDFEE% Jython % IronPython ¥ W o 7= 3EEE ¥ XAI3 2 HEHHE 2 551K X
NEI,

decorator (7 2L —X) RO KT T, #%. owrapper WX CEIZI L L CEASNE S, 72
L — X O— RV A AFNI. classmethod() & staticmethod() T,

TaAL—RDOXEZ S VR VAT 2 —TF, XD 2 OOBBERIIEHRMICFAI TS DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 A FEHELETH, HENFONERA, TaAL—XIOWTHFHLLIX BHES B
TR ISAFZE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__QO, HBWE __delete__() ZERLTWVWE AT
PV NTT, HBEZIVITRABERT ALY IR THBL e =, BEERRICL-T, HEIL TV A5IK
e N E T, BHE. get,set,delete D72DIZ a.b EEL . a DI FRAFENTE IV 27
PO ERRBRLETD, b BT RZY TR THIUIZNEZNDTRAZ Y T RRXY v RHARTHENET,
TRV FEZOMRIL, Python 2R AT 2 LTHERDET, 2 WVWODIE, TRIZ VTR ZN,
B, XY o R, a7 4, JIRAXY 9 R, XYY R, ZLTRA=—7 F7RDBR VW 72%
 DHBEDRAR 72D 5T T,

TARAZUTEDRY v RIZBLTOFME. TRAIUTE (descriptor) DRE < Descriptor How To
Guide ZZHL T2 &0,

dictionary (%) EED X — ZEICXISAHY 2 #AHES T3, __hash__() XY v F¥& __eq _() XYY F

ERELMEEDOA TV 27 P2 F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (EFEHMNCLIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR2» 5
RBEFHELRTAV AT PREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn #* 2 WHMTF BEEEFEEZERLET, VR £&. HEORT 22RLTIE
ISAAN
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dictionary view (§fF ¥ 2—) dict.keys(). dict.values(), dict.items() 2HWRFTA 7P =7 FTT,
HHEOHHOHM R 2 — 2R L £ 5, Thbb, HEMLEEINL b a—dZhZ ML %75,
FFEL 2 — 2N TERR Y A MICT 512E list(dictview) ZFH LT E W, dict-views %
ZIRLTLZEW,

docstring 77 R, BIfl, EY 2 -V DOBRIIOATHE2XFHNY T I31LTT, ZDAA — b DFEITRITITIE
HENFTH, av A JXoTHENh, 20752, B, €Y 2—D __doc__ B LT
REINET, 1Y bRART Y a Y TE2 GREFE: B LTBRTE2) OT, A7V =27 bDO K
Fa Xy b aEENRIGTT,

duck-typing 247V 27 bWELWVWA VR =T 2 —REFFoTVEPERETIDICA TV =7 PR
ERZWT0 7SIV TRARZANTY, RbDIZ, BCAH 7Y 227 DX Y v RRREENIFEN T
DEOLNZDLET, (TEADESRCRZAT, 7LD XSCENE. ZHUIT L THS.1) [ ¥
=T z—RZMIDBEHRT LT, EFLITFTHFA ryEhka—RNE KVE-T 4 v 7 RRB L
LTEBRETAEEEET, Xv 72X VX type() X isinstance() [ &K 2 HIEZ BT £ 3,
(oL, B o224y 7% MREREI SR TMETAIDTEET, ) 2ofbb, HMAKIZ
hasattr() HER FAFP 7u2'o 3 v 7%FHL £,

EAFP TEBR]%2 2 2 X DFHFLEFE D HDAES (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHI) ) OBETE, 2 Python T bR Twda—7F 4 Y Z2AXALTIR, BEIEDNZF—S
BUENTFETZ2DDEREL. ZOREDR > TORGEHNEHIRELE T, ZOfRETTRELLET
23—=F 4 YT RARAMIZ, try XB LY ezcept XD TADZDPRETST, ZDT77=v 7
2. COEIRBEETILLMFHOATWVWS LBYL AX A )L EMBHLSDTT,

expression (R) M2DEEFHEN 2, —F ¥ FH DML (a piece of syntax) T, WX 32, X
V7o, &l BT 7R, HETPEETCHLRY, BRI ROEROEAELTT, o
Z < DEFBLEV, Python TREFBORTOMBERNIRNE VWIS DIITEDD A, while DED
e RELTHEZ RV X HD ET, RADBKTIIRIXTT,

extension module (#EIREY 2 —) C R C++ TEIPNAEY 2 —AT, Python ® C API ZFHL T
Python a7®a2—¥—a—-F&ehr bhHLFT,

fstring "' % 'F' AR W SCES Y T 5 LR Pstring” EFRER. 2RI T4 —T Y MEAXFT
UF3)L OEMEEOLMTT, PEP 498 3L T X W,

file object (77 ANFTT =2 ) MidD VY —AAND 7 7 4 VEE[F API (read() % write() XYV v K
PROLD) ERHALTVWE AT T, 7740 F 7Y 27 ME, fEEINFRICK - T,
EEDTFT 4 R LD T 740, ZOMDEA TDR ML —IREET AL R (FIZIX, EEAHT,
AVREYNY T 7 YTy b AT F)ANDT I RRBHNTERS, 774047222 M
file-like objects % streams & SMHENF T,

T7ANVF T2 MRERE3SEEIDET: 2O N1 FU—=T710IL, Ny T77&hiz N1
FT=T74)l, LT TFALT 7ML TT, A VX =724 AF i0o EY 22—V TEHEINTL
£, 77ANKA T 7 bR IEHEN R TTEIL open() BIEEES 2 TF,

file-like object file object ¥ RIZFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from
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the operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
finder (774 YX) A YERE=bPEINTWVWBEI 2—LD loader DFEREZFRITTE2A T2 M T,

Python 3.3 LIBTIX 2 D 7 » £ > XD3H D T, sys.meta_path THHAXND meta path finder
¢ . sys.path_hooks Tl X85 path entry finder TS,

Iz OWTIEZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (Y] D& THRE) —FLWEBICYI D T2 BEENRE, YIDIECTHREERE I // T, Hlx
11 // 422D, 2R IENMNSFENIGEBOEDRRETIE 2.75 23 B> TE X3, (-11)
// 43 -2.75 2 INEWAIC A B (RTE: ADOEREANOIDEITI) DT -3 12785 LITHEREL
TL7ZEW, PEP 238 2L T X W,

B (BI%) MO LINCEZ IR —Eo XD Z e TY, BICIZ 0 Lo E518 2T e HikE T,
FEEDFATRHTT IR ER T2 Z AR TS, REIE. AV v F, BEES 22U TSN,

function annotation (B#(7 /7 —3 a2 >) BIED T X —XRRDED annotation TF,

BT 77— avid, @EEFEEE o ifbhEd: Fl2IX. ZOREIE 2 20D int B3]
BER S e HFxh, £7 int BIORDEZFHO LIS TVE TS,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT 77— a yOEF BRES O THRHEINATVET,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—YalL 7y ar) ChPREEDNS Z L DRV EY 2RS5BT, Python
F BRA T e, ERBRERM U 2FBRAN—YaL 7 X efio TIR-—YaLryay
ZITVWETS, IR=Yalr7xd gc BV a— V%o THRETEET,

IRl —& (¥ zAVL—2&) generator iterator iR T BT T, EHEOBEEITLITNE T, yield X%
FORTRLED 5, yield i, for L — 7 THHATEZD, next() BITHEZ 1 DFOHWDHL
7D TE5, HOWM P ZART 2 DIHHINET,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator (¥ = 3L —X A T L —2X) generator BABTHERINDE AT =7 FTT,

yield D7 CITRAFTEITIRE (RFTERSRIED try XRX%2 &) Rl L T, W —RcH
Miahgs, SzRL—FA4TL—F PFEHINZ L, T LMEZIT L £ 5 (B OB ET
DI TITHT LWIREED S BHAR S 2 D & MHIRAYT ),

generator expression (Y z L —XK) 41 7L —&%2RIATT, FHORNIC, V—TE-EERT S for
fi, #iP. 2 L CAHISATEER if @i o oWnWTWwa K5I Ed, 25 LTk SR sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ = 3V v Z7BI%) F72 2000t LA CiE% 5 2 BB oS L 2 BT 3, P
HLUKHICE DREEEZH WL HIET 4 A8y F7ATY XML DRESHET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T ZXW,

generic type A type that can be parameterized; typically a container class such as 1list or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Zv@— N4 Y2 FYEuayw ) CPython 4 Y X7V ZBFHALTWS, —EIC
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Fild 3 HHATY, 2K
D (dict BREDEELRMARALMEEZL) A 7Y =7 bETADFEKRT 71 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNVICKDET, A VX TV X2 EZ0 Y 7 F 5T, YLF
Taty =2 UEL LMD AR e gl &R A V2T ) XEfHICTLF ALy FLTE
5X512%D %5,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

BRI T FERTAF ALy FEY LA Y27V & (N3 7 — 22 Ml nHETE y 25 3)
BEISESNE LIS, MRS Y 7T 0Ly FOEED AT +—< ¥ ADEH - 7= DCHI L
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ATLe TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b2
THLEZLNTVET,

hash-based pyc (v > aX—Z pyc 7 7 AV) IELHRHRBIT 272012, WL T2Y =27 7 £ VDR
BTNy Y 2 iR EHT 254 bPa—FDFr v > a7 7 4L TT,

hashable (v > 2FJRE) Ny a®gE kA 7Y =7 bk, EAFEHAMSEDL RV Ay ¥ 2 iR FFD
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
TV FTT, ARy S af[fEA 7Y 27 MEIBTFE Uy & 2 B2 FOREND D £7,

Ny Y ARRERA TV 27 PEAFHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
BEHNETA Yy ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RHAABAALA TSI 27 NI IZEAEDNANY Y2 F[RETT, (VR MHED
£97) I2a—FTNRAVTFENY T aFARET T, (XTI NR frozenset DEIKR) £ Ia—&T
NigaryTHE, BREPINY Y aAETHILZDANY Y 2A[fETT, T—VF—ERDITADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHEET (HEERNT)
HEBFEFRIEIEEMETH D Ny > 2l idO) L EsNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (f I 2= 7)) EEDHEEFio7A T2 b TT, A J2a—XTNRFTV =7 MiF,
i, XXFH, BIRUEXRIARERHDET, ZN6DF TV 27 MIEZEZONFERA, FlOEZE
BEEBIBCZE, iR A 7927 P2ERLRTNERD ERA A 32 —RTARATI =T b
E EEDAN Y ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDOXF—0BZOHITY,

import path path based finder 7% import § % €Y 2 — LV EMERT 2501 (L7214 path entry) DV R b,
import 1. ZD VU R MIEH sys.path 2HREFTH, ¥ 7y r —YOHEFRIB Ay =P D
__path__ BMHE»SHRET,

importing »2%EY 22—/ ® Python 2— FAHDEY 2 —/LD Python a— FTZX % L5125 3 0H
T,

importer EY a2 —LEELTR—FT LTI b, finder & loader DEHBL LTS HEETI 27 b,

interactive (XEEAY) Python [ZIEMEERIA > 2 7TV &b h, XXzl 2TV XD Tay 7 M AT
5 L HIHEICFITINTHEREZ RS Z e TE %7, python EAB5IHELEZFITEITLTILE W,
(AYE2— KDALY A= 2—hb Python DML ¥ X7 ) XEEHTE 255 LLEEA, )
MEERA > 2TV RE, FILWTATT7ZRLTARLD, BV 2 -0 5 =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXV) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 22 4 FFFHEOMBMMEL ET, (Nf Fa—F
AR TDHBTDIT. TOXFIFEKRTTD, ) TITOA Y& FYXFiELid, Y—RAa—FD
77 ANE, FTFETARERCL T OFITIE L L Vo R LIC, EHEFETTES 2 2EK
LET, A Y27V ZEROEFETEE. a1 FEROFFELD R Ty 7O A 7
WHDOD, 7T TADFITE—ITENT T, WEEN dSHL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEF SN, T 2= FTRTOD
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VT 4 ANVBNEREEZ R D, TRTOMMBR LY Y — R BRECHRT 5. Fillk 7 = — X1
ADET, 207 2—XF AN=TJOLIE ZEBEFIELET, ZHACEDZ—F—ERDT X
b7 & —% weakref A — Ny IBRMEPHINZZEBHDET, vy v bRY VT = — XHFIZE
fTaNba—Rik, ZODMRETZV Y =X T TIBRELRW (XL H2HEF74 77V —FET 2 —
% warning T T) 72D A REISNCER L 3,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ YU T
DFEATHET LIz TS,

iterable (KIEFAJREA 7Y =7 b) BRE—EIC 1 23 DOREZ2 A7V 227 VTF, KEWREA TV =2
F OBz, (list, str, tuple EWVoTz) BTOY =7 Y AWM, dict T 7AINF T Ik
W RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEVIEEA 7T =27 ME for M=TARZDOMEZBL DS -7 VX GlIFE: 22 TOY—7 YR LI,
S Y ZRTIEI K 2 DF LN S FEK) AR Y 72 2RI (zip(O), map(), ...) CRIAITE £, K
EAEEA 7Y = 7 P R AALBEE iter) DI LTET ., A7V 27 MTWT 24 7L —%%
BLET, ZOA 7L —RIEF—HEOMEEF| W TIRIAER TS, @EHEIIKERRES 7Y = 7 bR S B
12, iter() ZFEAZEDATL—RA T =27 V2 EHOTERIETZHEEH D ¥ A, for XTIEZ
DEMEZ HEIFNCIT V. —RNARRGEOEBEZER L TL—TZ2E L TWAHA 7L —X 2 R/EFL E
T ATL—F T2V VxR —F BRLTLIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A 7L =KD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration FIAZEH L E3, ZORKRT, /7L —&A 7T =S
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFT, 1 71—
RiZ, ZDATVL =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
4 7L —RIIMD iterable ZZM T 21FL AL DEMTHHTE XS, 3o Z D & LEHSMNIERD
KIE#1TS5 &5%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELED for —TFNTHS 2T, HREHOA 7L -2 Z2ERLET, ZhzA
TL—=RTTB 35k, MDA 7L =2 a Y TCHEHABADRLA 7L —2F 7Y =7 bR HHIIC
RI7eD, ZOaAYTFDEIB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIEREMKLIE. ¥V — FRIEFHE D7D DOEZ IR TR LA]
REA 7Y = 7 b (callable) T3, BIZRIF. locale.strxfrm() % ¥ —RBHEUCH 21X, v — L KEFD
V—FOEEIDo o7y =X —%RLET,

Python ®Z < OV — M3 F —BHEZZIIMD BEZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —BEES HIEZNL 292D 3, HlZXIE str.lover() XY v RERLF/PNIXFEEXAIL %
WY — b EITSF—BME LTS ZeHkEST, HBZWVIE, lambda r: (r[0], r[2]) ® XS
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7% lambda R 6 F —BEEES Z e TE X T, £/, operator £ 2 —/LiX attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2l TV EF, F—BIK
DIED 2 NG DFIE Sorting HOW TO ZSEL TL &0,

keyword argument SE5|# 2SI L T &0,

lambda (Z 4 %) &% D4 > 54 YEET, BEDHRH SN Z2ICFHEEN2 120 X 2EAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDHL (look before you leap)) DTS, TDa—7 4 Y7 ZAXANTIE, O LPHR
2T SN, RANCHTIESRM: (pre-condition) HIEZITWE T, FAFP 7 70 —F LT, if
X037z K S AMDN S ORI TT,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @R ” R BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX, if key in mapping: return mappinglkey] & W5 a— Fid,
HEDK. DAL v ROBERLZEDHINIC mapping 725 key FEDERLS CEMLET, ZOMEIX, vy
2355 EAFP 7 70 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (YA F) Python OFAIABLD =TV TF, VAPEWSHATTETH, V27 VYR PTERL,
D FFETE S B (array) RO H DT, HEEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOMEI1 15
VA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x %2 == 0] £FBL. 045 255 FTOMME 16 EHETL (0x..) LAETFAIH5%5Y 2 b
EEBLET, if HildA 7> a v T, of HiHROVEA, range(256) DL TOEEIMNH XN FE T,

loader EYa— %0 — K334 7Y 27 b, load_module() EWIHIHZHFDAY v REEZEL TWARIIN
R ERA, B—X=3—RINC finder 2 HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKFET T,

mapping (R vy BV ) {EEDO X —HFRKEZV K- F L TWVWT, Mapping »* MutableMapping @ fHHEE Y
TR TIEINZXY v FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TIHF 5N finder. meta path finder I path entry finder & B
RiEHH ET2., FIWTS,

meta path finder 2552552 XY v FIZDOWTIE importlib.abc.MetaPathFinder # SR LT 7
ISAAN
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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,

XYY R (XYY R) ZIRAKRMEDOHFTERSINEE, £D7FADA Y AR ADEEE LTHUHEH
7256, AV Y FEA VARV AFA TS 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@EE
self LMINET), B & RRALTNERXO—T 3BRLTIEX 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
ERI NIz package TTo HRIZEM Ay I —IDEWEN AR LR RN P 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, YETD Python O NX—=2 a Y Tld, FiIREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package & 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 XN TW5, namespace package IZJBT 5. D7 7 A 2D (zip 7 7 4 MITHE
MR TVEHEDHZ) 1207 4 L7 MU IKKIE b D,

{iIB5 | (positional argument) EF|E 2SR L T X 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
EENTWIERBRRMEABE L 2ICOATHOIE T,

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 SR LT EE 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__

(KDR=I1Z%iEL)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
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.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
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 VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%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
NHXY v F, ZOMBEDRY v Fid, XYy FAORIIEWKICT ¥ X =237 2 DDV TVE
To RHRXA Y v FIZOWVWTIE A Y v & TR SN TVWET,

statement () STERA — F (2= KD 70y 27) IKRAIRABELETT, L3 3 A% —v— Fp bR
NE2BD0DEHEHLHNTT, BEIWX if, while. for DY FT,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py_INCREF() when the

reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TF, LIFLIE. 7F A7 7
AVEFEBRIAAL MERO T — XA MY =227 272 AL, THFA LIV O—T 1 27 ZHIINCAT
WETS, 7¥FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR %E T ¥
AFE—=F ('r'or 'w') THWZT 74 LTI,

bytes-like 7T T b BRAZBETEBZ 77 ANVEF T2 MZOWTIE, NAFUT 71l 35
LT,

triple-quoted string (=& 727 # — FXFS) 3 DOEKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— P XFINHRTRETE 2 XFINGEVEID D $RAH, %on
DHHTEHTT, 12022200 Lr +— bIBEEZ TR —FMLICEL LD TEETL. 1T
M (\) 2R TOEBITICE D2 2D TEZDT, FFaXri—ya ryIFEEL
IR IR T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WEIEF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BORI%AT, BZ#AFICRALTERL £3,

MY 7R3 Ber b 2HMLT 20ICEHTY, IR
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFHHD H % typing ¥ PEP 484 2L T F X\,

type hint (Hb > ) Z8 77 X@EM. BBD I X =2 2R DEOIFRFE N2 BZHEE T 5 annotation
T3,

Al ¥ MIMETIZZ { Python TEHHHITIEZH D TRAD, BHHEBNTY —LIc o> TEHTH D,
IDE ®a— Ffise2 V7 7 27 &) U 7OFITICkD 95,

ra—NLVEHK 772 @EME BBET. e—-2IVEHRTRERVWIODOE L Y MIX typing.
get_type_hints() THUFTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 72X\,

universal newlines 7¥ X MA NV —LDRED—DT, LIFRDINRTEITREZEML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh OIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X5IZ bytes.splitlines() B L T ZX W,

variable annotation (Z¥(7 /7 — 2 Y) ZHbH20IE7 7 REED annotation o

ZWDH N7 7 RARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

77— a @B OdIfHbhET: FlZIX. ZOZEEL int DEXIS Z &
PRI TVET:

count: int = 0

ZRT 77— a DU OWTIE FRTET AL (annotated assignment statements) i TR
LTV,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERSER) AT D BES M EITRE TS, 24T LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OXEENCTHT 2 2 v 7<
Python Xv 7 — DA YA b — L EHZEITH BN TEE T,

venv 2B L TLIZE W,
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virtual machine (A~ Y) ZR/ICY 7 bV 27X DERS N3 2 ¥ a— &, Python DR~ >~
F. AN ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFFEAIX H¥E%
YRAMILEDBDTY, WiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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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
TIXVWOTHEI T GRIF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEH 2 BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

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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8%

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

195


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

The Python Language Reference, 'J1)—2X 3.10.15

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 3.10.15

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.15 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.15 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.15 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.15 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.15.

4. PSF is making Python 3.10.15 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.10.15, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—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 3.10.15 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

RDOR=I ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDOR=1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE )
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that

(RDOR=1ZFE )

C.3. Licenses and Acknowledgements for Incorporated Software 203




The Python Language Reference, 'J1)—2X 3.10.15

(FiDR— 25 D %)

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

(RDOR=I12Hi )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STER)
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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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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/
projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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target list, 118

async
*—7—F, 153
async def
3, 153

async for

in comprehensions, 91

X, 153

async with

asynchronous context manager, 174
asynchronous generator, 174
asynchronous iterator, 31

asynchronous generator iterator, 174
asynchronous iterable, 174
asynchronous iterator, 175

3, 154

function, 31

asynchronous-generator

athrow() (agen XY v ), 99

FITSxTU bk, 98

atom, 89
attribute, 24

assignment, 118, 119
assignment, class, 32

assignment, class instance, 33

class, 32

class instance, 33
deletion, 123
generic special, 24
reference, 99
special, 24

AttributeError

s, 99

augmented

assignment, 120

await

in comprehensions, 92
F—7—F, 104, 153

awaitable, 175

B

b

b"

bytes literal, 14

bytes literal, 14

backslash character, 8
BDFL, 175
binary

arithmetic operation, 105

bitwise operation, 107

binary file, 175
binary literal, 19
binding

global name, 130

name, 65, 118, 126, 127, 149, 151

bitwise

and, 107

operation, binary, 107
operation, unary, 104
or, 107

xor, 107

blank line, 9
block, 65

code, 65

BNF, 4, 89
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Boolean

operation, 111

FITTTOk, 25
borrowed reference, 175
break

3, 126, 132, 133, 135
built-in

method, 31
built-in function

call, 103

FTSTH R, 31, 103
built-in method

call, 103

FI7TxUk, 31,103
builtins

EDa-—I, 157
byte, 27

bytearray, 27
bytecode, 33, 175
bytes, 27

HAHAHREE, 39
bytes literal, 13
bytes-like object, 175

C
c, 15
language, 24, 26, 31, 107
call, 101
built-in function, 103
built-in method, 103
class instance, 103
class object, 32, 103
function, 28, 103
instance, 54, 104
method, 103
procedure, 118
user-defined function, 103
callable, 176
7Tz Uk, 28, 101
callback, 176

case
match, 138
*—7—F, 138

case block, 140
C-contiguous, 176
chaining
comparisons, 107
exception, 124
character, 26, 100
chr
fHAHAHRR, 26
class
attribute, 32
attribute assignment, 32
body, 49
constructor, 37
definition, 123, 151
instance, 33
name, 151
FI72x ok, 32,103, 151
X, 151
class instance
attribute, 33
attribute assignment, 33
call, 103
F7Tx Uk, 32, 33,103
class object
call, 32, 103
class variable, 176
clause, 131
clear () (frame MXY v F), 35
close() (coroutine MAYV v R), 62

close() (generator DXV v ), 96
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 65
code object, 33
coercion, 176
comma, 91

trailing, 113
command line, 157
comment, 8
comparison, 107
comparisons, 39

chaining, 107
compile

fHAAHBIER, 130
complex

number, 26

FITSTU b, 26

HAHAAHEE, 58
complex literal, 19
complex number, 176
compound

statement, 131
comprehensions, 91

dictionary, 93

list, 92

set, 92
Conditional

expression, 111
conditional

expression, 112
constant, 13
constructor

class, 37
container, 24, 32
context manager, 59, 176
context variable, 176
contiguous, 176
continue

37, 126, 132, 133, 135
conversion

arithmetic, 89

string, 39, 118
coroutine, 61, 95

function, 31
coroutine function, 177
CPython, 177

D

dangling
else, 132
data, 23
type, 24
type, immutable, 90
datum, 93
dbm.gnu
EDa-I, 28
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dbm.ndbm

EDa-—I, 28
debugging

assertions, 122
decimal literal, 19
decorator, 177
DEDENT token, 10, 132
def

X, 149
default

parameter value, 150
definition

class, 123, 151

function, 123, 149
del

X, 37,123
deletion

attribute, 123

target, 123

target list, 123
delimiters, 21
descriptor, 177
destructor, 37, 119
dictionary, 177

comprehensions, 93

display, 93

I Uk, 28, 32, 40, 93, 100, 119
dictionary comprehension, 177
dictionary view, 178
display

dictionary, 93

list, 92

set, 92
division, 105
divmod

A HBEER, 57
docstring, 151, 178
documentation string, 34
duck-typing, 178

E

e
in numeric literal, 20
EAFP, 178
elif
F—U—F, 132
Ellipsis
AU, 25
else
conditional expression, 112
dangling, 132
*—7—F, 126, 132, 133, 135
empty
list, 92
tuple, 27, 91

encoding declarations (source file), 8
environment, 66
error handling, 68
errors, 68
escape sequence, 15
eval
fHAHAHRH, 130, 158
evaluation
order, 114
exc_info (in module sys), 35
except
F—7—F, 133
exception, 68, 124
chaining, 124
handler, 35
raising, 124
exception handler, 68

exclusive
or, 107

exec
HAAAHEE, 130

execution
frame, 65, 151
restricted, 67
stack, 35

execution model, 65

expression, 89, 178
Conditional, 111
conditional, 112
generator, 93
lambda, 113, 150
list, 113, 117
statement, 117

yield, 94
extension
module, 24

extension module, 178

F
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 178
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 25
file object, 178
file-like object, 178

filesystem encoding and error handler, 178

finalizer, 37
finally
F—TU—F, 123, 126, 133, 135
find_spec
finder, 75
finder, 74, 179
find_spec, 75
float
HAHIAHEEE, 58
floating point
number, 26
FITxV kR, 26
floating point literal, 19
floor division, 179
for
in comprehensions, 91
X, 126, 133
form
lambda, 113
format () (built-in function)
__str__Q (object method), 38
formatted string literal, 17
Fortran contiguous, 176
frame
execution, 65, 151
ATk, 34
free
variable, 66
from
import statement, 65, 127
*F—7—F, 94, 126
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yield from expression, 95
frozenset
FTTxUk, 27
fstring, 17
f-string, 17
function
annotations, 150
anonymous, 113
argument, 28
call, 28, 103
call, user-defined, 103
definition, 123, 149
generator, 94, 124
name, 149
user-defined, 28
FITT Uk, 28, 31, 103, 149
function annotation, 179
future
statement, 128

G

garbage collection, 23, 180
generator, 180
expression, 93
function, 30, 94, 124
iterator, 30, 124
ISV, 34,93, 96
generator expression, 180
generator iterator, 180
GeneratorExit
B4, 96, 99
generic
special attribute, 24
generic function, 180
generic type, 180
GIL, 180
global
name binding, 130
namespace, 28
X, 123, 130
global interpreter lock, 180
grammar, 4
grouping, 9
guard, 140

H

handle an exception, 68
handler

exception, 35
hash

#AIAHEEL, 40
hash character, 8
hash-based pyc, 181
hashable, 93, 181
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 75

meta, 75

path, 75

I
id

#HAAHBEE, 23
identifier, 11, 90
identity

test, 111
identity of an object, 23
IDLE, 181
if

conditional expression, 112

in comprehensions, 91

*F—-T—F, 138

X, 132
imaginary literal, 19
immutable, 181

data type, 90

object, 90, 93

FITOTU b, 26
immutable object, 23
immutable sequence

FITxIk, 26
immutable types

subclassing, 37
import

hooks, 75

X, 31, 126
import hooks, 75
import machinery, 71
import path, 181
importer, 181
ImportError

B9, 126
importing, 181
in

*—-7—F, 133

BET, 111
inclusive

or, 107
INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v ), 36
inheritance, 151
input, 158
instance

call, 54, 104

class, 33

FITx Uk, 32,33, 103
int

fHAAHBIE, 58
integer, 26

representation, 26

FITxIk, 25
integer literal, 19
interactive, 181
interactive mode, 157
internal type, 33
interpolated string literal, 17
interpreted, 181
interpreter, 157
interpreter shutdown, 181
inversion, 105
invocation, 28
io

®Ya-Il, 33
irrefutable case block, 140
is

EEE, 111
is not

BEF, 111
item

sequence, 100

string, 100
item selection, 26
iterable, 182

unpacking, 113
iterator, 182

J
]

in numeric literal, 20

223



The Python Language Reference, 'J1)—2X 3.10.15

Java
language, 26

K

key, 93

key function, 182
key/datum pair, 93
keyword, 12

keyword argument, 183

L

lambda, 183
expression, 113, 150
form, 113

language
C, 24, 26, 31, 107
Java, 26

last_traceback (in module sys), 35

LBYL, 183

leading whitespace, 9

len
HAARHREEE, 26, 27, 54

lexical analysis, 7

lexical definitions, 4

line continuation, 8

line joining, 7, 8

line structure, 7

list, 183
assignment, target, 118
comprehensions, 92
deletion target, 123
display, 92
empty, 92
expression, 113, 117
target, 118, 133
FITT Tk, 27,92, 99101, 119

list comprehension, 183

literal, 13, 90

loader, 74, 183

locale encoding, 183

logical line, 7

loop
statement, 126, 132, 133

loop control
target, 126

M
magic

method, 183
magic method, 183
makefile() (socket method), 33
mangling

name, 90
mapping, 183

FIT ok, 27, 33, 100, 119
match

case, 138

X, 138
matrix multiplication, 105
membership

test, 111
meta

hooks, 75
meta hooks, 75
meta path finder, 183
metaclass, 48, 184
metaclass hint, 49

special, 189
user-defined, 30
F72x Uk, 30, 31, 103
method resolution order, 184
minus, 104
module, 184
extension, 24
importing, 126
namespace, 31
FI72xU b, 31,99
module spec, 74, 184
modulo, 105
MRO, 184
multiplication, 105
mutable, 184
FISx Uk, 27,118,119
mutable object, 23
mutable sequence

FITzU b, 27

N

name, 11, 65, 90

binding, 65, 118, 126, 127, 149, 151

binding, global, 130
class, 151
function, 149
mangling, 90
rebinding, 118
unbinding, 123
named expression, 111
named tuple, 184
NameError
Bist, 90
NameError (built-in exception), 66
names
private, 90
namespace, 65, 185
global, 28
module, 31
package, 73
namespace package, 185
negation, 104
nested scope, 185
new-style class, 185
NEWLINE token, 7, 132
None
FITSxT Uk, 24,118
nonlocal
X, 130
not
EEF, 111
not in
EEF, 111
notation, 4
NotImplemented
FITOTUH, 25
null
operation, 122
number, 19
complex, 26
floating point, 26
numeric
FISx Uk, 25,33

numeric literal, 19

O

object, 23, 185
code, 33

metho§ o immutable, 90, 93
bulltfllrl, 31 object.__match_args__ (MAHAHEH), 59
call, 103‘ object.__slots__ (#ARAAHEH), 45
magic, 183 octal literal, 19
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open
HAAHEEE, 33
operation
binary arithmetic, 105
binary bitwise, 107
Boolean, 111
null, 122
power, 104
shifting, 106
unary arithmetic, 104
unary bitwise, 104
operator
- (minus), 104, 106
+ (plus), 105, 106
overloading, 36
precedence, 114
ternary, 112
operators, 21
or
bitwise, 107
exclusive, 107
inclusive, 107
EETF, 111
ord
fHHAHEE, 26
order
evaluation, 114
output, 118
standard, 118
overloading
operator, 36

F)

package, 72, 185
namespace, 73
portion, 73
regular, 72

parameter, 185
call semantics, 102
function definitionm, 149
value, default, 150

parenthesized form, 91

parser, 7

pass
X, 122

path
hooks, 75

path based finder, 83, 186

path entry, 186

path entry finder, 186

path entry hook, 186

path hooks, 75

path-like object, 186

pattern matching, 138

PEP, 186

physical line, 7, 8, 15

plus, 105

popen() (in module os), 33

portion, 187
package, 73

pow
HAHIAFHEE, 57

power
operation, 104

precedence
operator, 114

primary, 99

print
$EAAHRBEL, 39

print () (built-in function)
__str__Q) (object method), 38

private

names, 90
procedure

call, 118
program, 157
provisional API, 187
provisional package, 187
Python 3000, 187
Python Enhancement Proposals

PEP 1, 187

PEP 8, 108

PEP 236, 129

PEP 238, 179

PEP 252, 43

PEP 255, 95

PEP 278, 190

PEP 302, 71, 88, 179, 183

PEP 308, 112

PEP 318, 152

PEP 328, 88

PEP 338, 88

PEP 342, 95

PEP 343, 59, 138, 176

PEP 362, 174, 186

PEP 366, 80, 88

PEP 380, 95

PEP 411, 187

PEP 414, 14

PEP 420, 71, 73, 81, 88, 179, 185, 187

PEP 443, 180

PEP 448, 93, 103, 113

PEP 451, 88, 179

PEP 483, 180

PEP 484, 51, 122, 151, 173, 179, 180, 190

PEP 492, 62, 96, 155, 174, 175, 177

PEP 498, 19, 178

PEP 519, 186

PEP 525, 96, 174

PEP 526, 121, 151, 173, 190

PEP 530, 92

PEP 560, 48, 53

PEP 562, 43

PEP 563, 129, 151

PEP 570, 150

PEP 572, 93, 112, 143

PEP 585, 180

PEP 614, 150, 152

PEP 617, 159

PEP 634, 60, 138, 149

PEP 636, 138, 149

PEP 3104, 130

PEP 3107, 151

PEP 3115, 49, 152

PEP 3116, 190

PEP 3119, 51

PEP 3120, 7

PEP 3129, 152

PEP 3131, 11

PEP 3132, 120

PEP 3135, 50

PEP 3147, 81

PEP 3155, 187
PYTHONHASHSEED, 41
Pythonic, 187
PYTHONPATH, 83

Q

qualified name, 187

rl
raw string literal, 14
rll

225



The Python Language Reference, 'J1)—2X 3.10.15

raw string literal, 14
raise

X, 124
raise an exception, 68
raising

exception, 124
range

HAHIAAHEE, 133
raw string, 14
rebinding

name, 118
reference

attribute, 99
reference count, 188
reference counting, 23

regular

package, 72
regular package, 188
relative

import, 128
repr

A HBEER, 118
repr() (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 67
return

X, 123, 135
round

HAHIAFHEE, 58

S

scope, 65, 66
send() (coroutine DXV v ), 62
send() (generator DXV v ), 96
sequence, 188

item, 100

F7Tx ok, 26, 33,100, 101, 111, 119, 133
set

comprehensions, 92

display, 92

FTTxUk, 27,92

set comprehension, 188

set type
FTSTUR, 27
shifting
operation, 106
simple

statement, 117
single dispatch, 188
singleton

tuple, 27
slice, 101, 188

FITSxOk, 55

HAHAHBEE, 35
slicing, 26, 27, 101

assignment, 120
soft keyword, 12
source character set, 8
space, 9
special

attribute, 24

attribute, generic, 24

method, 189
special method, 189
stack

execution, 35

trace, 35
standard

output, 118
Standard C, 15
standard input, 157
start (slice object attribute), 35, 101
statement, 189
assignment, 27, 118
assignment, annotated, 121
assignment, augmented, 120
compound, 131
expression, 117
future, 128
loop, 126, 132, 133
simple, 117
statement grouping, 9
stderr (in module sys), 33
stdin (4n module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 101
stop (slice object attribute), 35, 101
StopAsyncIteration
s, 98
StopIteration
B4, 96, 124
string
__format__() (object method), 39
__str__Q) (object method), 38
conversion, 39, 118
formatted literal, 17
immutable sequences, 26
interpolated literal, 17
item, 100
F72x ok, 100, 101
string literal, 13
strong reference, 189
subclassing
immutable types, 37
subscription, 26, 27, 100
assignment, 119
subtraction, 106

suite, 131
syntax, 4
sys

EPa—I, 134, 157
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 75
sys.modules, 74
sys.path, 83
sys.path_hooks, 83
sys.path_importer_cache, 83
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 68

T

tab, 9
target, 118

deletion, 123

list, 118, 133

list assignment, 118

list, deletion, 123

loop control, 126
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 68
ternary

operator, 112
test
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identity, 111
membership, 111
text encoding, 189
text file, 189
throw() (coroutine MXY w F), 62
throw() (generator MXY v k), 96
token, 7
trace
stack, 35
traceback
ISk, 35, 124, 134
trailing
comma, 113
triple-quoted string, 189
triple-quoted string, 14
True, 25
try
X, 35, 133
tuple
empty, 27, 91
singleton, 27
F7Tx ok, 27, 100, 101, 113
type, 24, 189
data, 24
hierarchy, 24
immutable data, 90
HAAHEEE, 23, 48
type alias, 189
type hint, 190
type of an object, 23
TypeError
FIg, 105

types, internal, 33

U

u'

string literal, 13
ull

string literal, 13
unary

arithmetic operation, 104

bitwise operation, 104
unbinding

name, 123
UnboundLocalError, 66
Unicode, 26
Unicode Consortium, 14
universal newlines, 190
UNIX, 157
unpacking

dictionary, 93

in function calls, 102

iterable, 113
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 28

function call, 103

method, 30
user-defined function

7Tk, 28,103, 149
user-defined method

72Uk, 30

V

value

default parameter, 150
value of an object, 23
ValueError

FI5k, 106
values

writing, 118

variable

free, 66
variable annotation, 190
virtual environment, 190
virtual machine, 191
B, 175
518 (argument), 174

wW

walrus operator, 111
X
assert, 122
async def, 153
async for, 153
async with, 154
break, 126, 132, 133, 135
class, 151
continue, 126, 132, 133, 135
def, 149
del, 37, 123
for, 126, 133
global, 123, 130
if, 132
import, 31, 126
match, 138
nonlocal, 130
pass, 122
raise, 124
return, 123, 135
try, 35, 133
while, 126, 132
with, 59, 136
yield, 124
while
X, 126, 132
Windows, 157
with
3, 59, 136
BETF
% (percent), 105
(

& (ampersand), 107
* (asterisk), 105
** 104

/ (slash), 105
//, 105

< (less), 107

<<, 106

<=, 107

1=, 107

==, 107

> (greater), 107
>= 107

>> 106

@ (at), 105

~ (caret), 107

| (vertical bar), 107

~ (tilde), 105

and, 111

in, 111

is, 111

is not, 111

not, 111

not in, 111

or, 111
writing

values, 118

X

xor
bitwise, 107

Y
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yield
examples, 97
expression, 94
F—7—F, 94
X, 124

VA

Zen of Python, 191
ZeroDivisionError

5, 105
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