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







ONE

I ®HIC

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

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

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

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

1.1 5@ Python MOE*

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

F<HIENTWARFEEZEZIUTODNH D 5!

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

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

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

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

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

1.2 AKX Za 7B BKREE

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

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

lc_letter = "a'..."z"

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

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

4 £ 1E LI


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

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

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

1.2. AYZa7IlicslraRgE 5






TWO

F A

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

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

2.1 171818

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

2.1.1 BT (logical line)

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

2.1.2 #3817 (physical line)

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


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

2.1.3 OX> b (Comments)

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

2.1.4 > 11— RFEFE (encoding declaration)

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

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tieak CEE 3, /2

# vim: ftleencoding=<encoding-name>

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

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

IYaA—T 4 YIPETEINIHEAE, FOTYa—T 4 ¥ 7HE Python ICX o TRMTERITNIRD EEA
(standard-encodings ZZML TLZE W), BEFEN Ty a—7 4 Y7 FIZEXFHNV TI0, 2 X2k,
AT ED, RTOFAEITICELNLE T,

2.1.5 BAREYR1THkE

ZoFERFENU LoYEATERIETE LTORIF 272012 Ny 7 ATy axF (\) 2o TUTD XS
WLET: WHTHXFINY TR aX Y PHOXLFTRONY IR T v Y a TR TWBIGE, %&iT 51T
LORITT—oODHIITEBEL. Ny 7 X579 aBrUOARY I RATv T 2aDBAICHIITRIXFERZHIKRL
j—o 15'] 2. &i:

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \

(RDR=I12Fi <)

8 8 2 & FOEHh
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(FIDR=I 5 DfEE)

and 0 <= minute < 60 and 0 <= second < 60: # Looks like a walid date

return 1

Ny ATy Y aTHERDITIIZAXY P2 AND ZLIETEERA, £/l Nv I RATvTakffioTaxy b
EMIT DI TEERA N IR Ty T alLFHN T IAHREHI5EERE Nv 7 RATF7 v a0k
AR —=2 VEHiT 2 Z LI TEERA (TRDE, YIHITHNOXXFEINI T INVLND b= VN TR T Yy
PaZfioTHMiT2 I LIETEERA) LRPBOGATIE. XFINV T INNCDHEZANY T RT v a3y
ZIZHoTHNEELRD FT,

2.1.6 FERAREYGITHERL

AUFEI (parentheses). FAFEIN (square bracket) . 38 X CHEFEIN (curly brace) ADOUE, Ny 7 X F v > 2% f
ODFR—ATU LOYIITICHEIT 2 e TEET, HlRIL:

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

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

SRR S NTICIZa X Y N BB Z I e N TE ST, WHTOA > 7Y MNIEETIED D $HA. %D
T EEL 2N TEE T, FEHRIRREI T, NEWLINE F—27 VIZEEL TR A, FEIHRINZITO
Ghiid, SEZ A — IS (FRBH) THRAELET, COBAIKIE. IAY M 2A®EI LM TES
A

2.1.7 ZE1T

AR—=Z, BT T =0T 4 —F, BEEIARXY F OHESORIBITEIHNENET (F74b5. NEWLINE F—
I NFERENERA), CEMEEINC AT LTW B BICIE. BT O TR A A-HIE-H 7 (read-eval-print)
N—TDREIZ X o TRZD DD D £F, FENLNEENA > 2 7Y ZDFEIETIE, FERIRZETTT X Lambl
17 (Thbb, ZHAXFH ARV FHELEERVIIT) &, EBITH SR 2 XOMIGER L £3,

218 17>

WEATOITEICH 5. LHEHOZEH (AR—ABLUET) OEZDIE. ZOTDAL YTV PNV EERET 79
Kb ET, 4 T Y PLUE, FITXD 7N —MGERZIET 27DICHWORE T,

ZE (B SEDHMEIC) 1 DIZDE 8 DDAR—ATHEEMZ Hh, BEEMIBOFHIE 8 Offfucizh ¥
3 (Unix THEONATOWRHAIE AR 2 X ERENATVET), ZL T, KAIDOIFEZALFETDAR=—ZAD
B, ZDITDA VT Y MERELE T, A VYT Y M N I RF 9y 2 THBOYEITICHE TEEEA;
BUDNY I 259> 2 FTORANBL »F o bR PELET,

2.1. 1TH8E 9
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V—AT 7 ANMBR T AR—ZARBEZXE, ZOERDIITINR TDAR—AMARIKET S L5856, AV F
YV MEAEERDIDOL LTHIRENE T, ZDEAIE TabError DEHENE T,

TS5y b7 A—LREOE#EICEATSER: JEUNIX 799 F 74— BIA3T7FA T4 2oME . —
DDY —AT 7 ANHNTERIT ATy e REIBTHES DIFEHTIED D THA, T2 TI9v FT75—41Z
LoTE, BRA VTV FLANLEIHRINCHBLTW2 200 LILERA,

T —5T7 4 — FXEPITOHRBEICH > TADHVERA;, 74 —257 4 — FXFREEDA 72 b LRAGERFIC
BEHINET, 74 —207 4 — RXFPEHEOZEAFTOMDBGFNICH 2855, ZOHBIRERTT (HlZIE.
2AR—ZDEE 012Vt FT308 LAEHA),

W T ATICBII 38 ADA4 v F v FL~ulld, INDENT 38X DEDENT F—2 v 24K 537012 fbA %
T, PO YOERIFIREZ Yy 7 ERHWTUTO X5 IThbET,

7 7 A AHORAOITEFAMTINIC, 2 &y Zic¥ah—ofFh (push ¥h) £7; 2oL RIERL TRE
(pop) ENBZLWHY FHA, ARy 7 DEFCHEENTO BFE. BICAKX v 7 ORRED SFFITH T TH
BWCHEMT 2 X518 TVET, FiETORBMBICBWT, ZOTOA YT Y P LAUUENR AR v 7 DFEHE
DEC RN E T, ERIFLITIUIMD LERA, A1 VT Y PLALERRZ Yy 7 EOfEX D B RKEITIUR. 4
VTV PLANIUEIR ARy ZifE g4, INDENT b —2 U3 —D%EKENET, A VT PLIUVERRX v 7
LEOE LD B/NXWIEE, ZOMHEIZAZX Yy ZJHOWITNLDHEE FLLABRIFNIERD FHA X v 7 EDA >
FYRLAMLEL D B REVEIZTRTREZIN, HP—DREXNS Z 212 DEDENT F—2 ¥ —D4 K X
NET, 77 4AVORETIE, RZ v 71> TW0Wa¥ R L) KEWHEHEETHRESN, HX—2REINZ L
IZ DEDENT +—27 vH—24EmEnxd,

LFOBIZELL (LA LYRER2E512) 4 27> F &7 Python 2— FO—#%RLE7:

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

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

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

p = perm(s)

for x in p:

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

return r

IR, Ham4 7y b7 =12 h %35

def perm(1): # error: first line indented
for i in range(len(l)): # 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)

(RDR=12Hi <)
10 8 2 & FOEHh
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(FIDR=I 5 DfEE)

return r # error: inconsistent dedent

(FEBZ, BHID 3 D05 =3 —F XX o THRHEINET; RIRD LT —DAPFAENIRTRO2D £3 —
return r DA YTV ME, ARy IR HBREEIN TV DA YTV FLUEE B —HLEHEA)

219 b—JVHEDZER

FMIRAT DB X FHIDONERIC D 2 HEZRE, BANLTFTHEIAR=RA, X7, BIUT7+—47 14— FII,
=2 EDETEDICHHARAHAT2 2N TEET, 2D =27 Y RURTHEILHO =722 LT
BRINTULED XORGEICE. P—2 Y OMICZEANKE L 2D T (FIZIE, ab i E—2D b—=2 > TITH,
abldZoD =27 D ET),

22 EOtD b—o >

NEWLINE, INDENT. ¥ X DEDENT oft, IFDO v—=2 > DAh 73V #AF (identifier), ¥F—7—F
(keyword), ) T Z I, BEF (operator), T IR (delimiter) BPFELE T, AT (L TRARTATHEGG I F
AN E =2 TEDHDEEAD. b2 2RXUI2@8Z03HD 59, b—7 VOBTICHVENIHEL S
By b= VI3 EPSLRCHATRETRO =27 VEHBETEZREOXFIEEL LS ITHRIhE T,

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

WAF (£721% BT (name)) F. LFOFAIERTILAINE T,

Python (281} 237+ DM XX, Unicode FEMEMREATELE UAX-31 IO E, Gl ZHEAIIDIRTERL
F9, #L<IE PEP 3131 #8H L TL X0,

ASCIT #ipfl (U40001..U4007F) NTIE. #AF & UTHERZLFIE Python 2x CBIF2HDLHLTT, K
NFEE/NLFD A DD Z, 7R —Ra7 | HEHOXFZERIEF 025 9 T,

Python 3.0 1Z. X512 ASCII A2 6 X FEREBAL ET (PEP 3131 2B LTLEEW, ), INHODOX
FIZOWTIE, 775H1T unicodedata EY 2 —MIZE&E N2 Unicode Character Database ORZH W% 3,

Wl FORZICIEHRA D D A, KIXFREENET,

identifier = zid_start xzid_continuex

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

22. T =2 11


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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xid_continue = <all characters in %d_continue whose NFKC normalization is in "id_continuex">

ETEK U7 Unicode A7 3Y a— RIFLIFE2RLET:
o Lu - K35 (uppercase letters)
o Ll- /I (lowercase letters)
o Lt - JEHHHIRT (titlecase letters)
o Lm - BH#iSZF (modifier letters)
o Lo- ZODfhDXF (other letters)
o NI - BfE% %3 ¥ (letter numbers)
o Mn - FIEDIZWELS (nonspacing marks)
o Mc - FIRD D FEAFE (spacing combining marks)
o Nd - 10 #£+ (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
o Other ID_ Start - PropList.txt I 5, A ALEEZ I K— T2 72DDHRRLFDY X b
e Other_ ID Continue - Rtk
FTARTOMAF I FrHIIESEER NFKC icZ2fixh s d, @il FRoEix NFKC iIcEko 2 %3,

HAlF & LTEMRTNTOD Unicode 4.1 OXXFEF|ZE L 725% HTML 7 7 4 L2 https://www.unicode.org/
Public/13.0.0/ucd/DerivedCoreProperties.txt {2& D %3

2.3.1 ¥—7—F (keyword)

IR oi#nlrid. P#EE. £70& Python S#RiCBII 25 F—T—F (keyword) & L THEDA, BHD#HIF L L
TS ZLI3TEREA, F—V— FREFICPLOED RO LTI D $EA:

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

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

12 % 2 B FOFER


https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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232 VI brF—U—F

N— a3 ¥ 3.10 TEH.

FEDAYTFAMDILTREITPRENZ#MAF2RHDET, ZHHE VIFF—T—F tLTHIGATVE
T, kAT match, case, _ &, R =V v FUINIHEBRT L2V TFAINDILTHF—V—FE LTHXIC
HoTHMEE TV, TOF—T— FIZRZ072 520D DBENIMEENT L~V THTL 2 DT, GBI DR
RTIEHEEA,

match, case, _  Z#ATHE L TH>TWAHEFEDI—FHRHo>T, STHOEHEEEZHE > TVTH, VI hF—
T— R LTRR—< v F U ITHIET,

2.3.3 FHIEHDHAIFFE (reserved classes of identifiers)
BHHMO (F—7— FEERL) MATICIE. BHREERSD D ET, ChoOMITEE. EFORRICHST Y
H—2AT7XFDR— Y TRAENET:
_* 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: AR0 _ k. LIXUIEERRML (internationalization) WS E T; ZOEFICOWTOFEL WL
THHIE. gettext ZZMLTLZE W,

It is also commonly used for unused variables.

il

*__ YRATLTERIN (system-defined) #HAHIT T, IELFRICIE " dunder” A HTE XN E $ GRIEFE:
double underscores D), ThHDHHFEA VX —T VR BHES A 757V 2ED) HELTERIN
TVET, BITOY R T A TOARNE FHRAY v FE RETHEICEIT SN TWE T, Python OFFERD
N=ParTIEEIDZLOAMPERIND IR ET, O RFa Xy FPTHEEINTYL 3 HEIH
bz, H5DB __*__ OHHENE, WKV TFRAMIBIRFHATS, EEEIIEERSISEZT
ZeHHET,

__* IR TF7A4XR—1 (class-private) RHHTTS, ZOATIVICET 2801, 77 RAERDIA Y TFHFR
N ETHWShZGE, HIEYZ JRALIRES 7AD" 774 R=Mo” BB THATEZEDIE Z 2 D %bi
R7DICEEBEINE T, #AlF (identifier. £TIEBET (name)) ZBIRLTL W,

2.3. #BIF (identifier) LUV F—T—F (keyword) 13
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24 UT3ZI

Y7L (literal) £1E, WL OhOHIAABHOEREEL LD DOTT,

24.1 XFHELUNAT FFIUTSIL

XTI T I NEUANOTFHER TR S N X T

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring "rrrn longstringitemkx "' | tUtnt longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "pb* | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes "'" shortbytesitem*x "'" | '"' shortbytesitem*x '"'
longbytes "ren longbytesitemx MU' | MM longbytesitemx '"tM!
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>

FEOAEBFHAITRENTOWROWSGENRFIRA—2H D 5, VT I1D stringprefic X bytesprefic &
D DD ORICZEHZ ANTIERHRNI TS, Y—RA3a— FX 5ty b (source character set) (T a—
TAVIEETERINE T, 2rva—7 4 YJEENPRINE UTF-8 T3, #i T>I—FEF (encoding
declaration) ZZR L TLZE 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

14 % 2 B FOFER
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that otherwise have a special meaning, such as newline, backslash itself, or the quote character. See escape

sequences below for examples.

NA Y T FE, HIZ ' R B L ET, INHIZX o T, str BT bytes DA YR X
YADPMERMENE T, A MY T I0E ASCIL XFDABZL I e TEE T, 128 UL EOFEE RS N1 M
IRy =7 L TREINRTFNUIIRD FEA

XFHNY T INENAL MY T I ADOMITIE, AERETT 'r' $403 'R 2L T4 v J RO ZENTEE
T FD &K D BXFINZ raw strings LN, N 7R T2 ) TIALFE LTHRVWETS, ZOMER. XF
Y 70T raw XFFNIFRD '\U' ¥ '\u' DTRr — 7RIV Eh 8 A, Python 2.x @ raw unicode
V7 Z U5 Python 3.x LIZRZLBIRA2F VLT 5720, 'ur' MXETR—FShFHA,.

N—a > 3.3 TEI: taw N4 RIUFTILD 't L7 4 v 72D 'br' ORIFEL L TEMENE L,

N— a ¥ 3.3 TEM: Python 2.x & 3x MIED2— FR=ADX 7 F Y A HMLT 272012, LAY —
unicode U7 7V (u'value') DY K— b BHEEASNE L, Fflld PEP 414 22 L TS0,

£ EE F OFEEEDT W SCERNY T I T 4+ —~< v MEAXFHNY T IV ( formatted string literal
) T, FHICOVWTIE 77—y FEAXFFIITZIL 2SR LTIV, FHEFO '£' & 'r' AL
DESNETHE, 'b' ® 'u' LHABEDOELZLETEEEA, 2FED 74 —< v MEAD raw XFHNV 7L
FA[TEH, 74—~ v MEADAL MY T Z USR] TS,

SEIZA-PUTIARE. SHOZ RS =T IRV A - P LFTYV T IR LT LEDLRORED,
IR —=TENTORVEITR A - P 2ELL N TEET (51T, ZRHEFZDFE EXXFHHITHED £35),
(ZZTWVWS " A=} viE, XFHNOWAZREET 2 2o XFERR L. ' D" DVWThPTE, )

'r' F203 R BEHXFEROPBRORED XFHNELEIANL ) TFIARDIRr — Ty — v A3 C
THELATWE DL FEREDEINC L= > THRIRENE T, LURNIC Python THRMENBZ LA r—7y -7 VR
ERLETD:

24. UF3L 15
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IRT—=To—7>X | Bk AR
\<newline> Ny J Ry ¥ a b BATFENEEINET | (1)
\\ Ny 727y ¥a (\)

\! —H5IHRF (1)

\" ZHEGIHRF (")

\a ASCIT #ik~L (BEL)

\b ASCIT A v 7 AX—2 (BS)

\f ASCIT 7 # —4 7 4 — K} (FF)

\n ASCII 7% b (LF)

\r ASCII ) (CR)

\t ASCII K% 7 (TAB)

\v ASCIL ®E X 7 (VT)

\ooo 8 HERUE 000 % FFOLF (2,4)
\xhh 16 #EEUE hh ZFEOLF (3,4)

NFHTOARBEINDI IRy — TS —r VRAZ T BT

IRT—T—5>R | B AR
\N{name} Unicode 77— & X—ZXHT name £\WIHAFDIXE | (5)
\uxxxx 16-bit OT/NHEME zozr ZFFOXXF (6)
\UXXXXXXXX 32-bit O+7NHEME srzrrrer FOXF (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.'

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

nation.
(2) % C AU, KT 3D S #ERFTZHLET,
(3) HEHE C LI3BW. B x5 L 2 HiD 16 ERLAZHE N T H A,

(4) N4 PV T IAPTE FAREBLXOEZR T —TBEZONMEDNS FE2RLET, XFINV T 5
TR, AT =7 XFIIE 2 b fE%2 D Unicode XFEERLET,

(5) "= 2 ¥ 3.3 TZH: name aliases™ XT3V KR— FHIBEMINE LTz,

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

16 % 2 B FOFER


https://www.unicode.org/Public/11.0.0/ucd/NameAliases.txt

The Python Language Reference, 'J'J—X 3.10.19

(6) Bx5Y 4HiD 16 EHMLPZHEINEE A,

(7) W32 — FXFEIDEIRX LTI Ya— RT3 A TEET, EMEIC 8 XFD 16 EBFH 2
BT,

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

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

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

2.4.2 XF5 T ZILDFEE (concatenation)

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

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

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

)

CORBEIISHEL NV TERSINTVE T, A7V T 2ay 4 LT 5ROMH e LTHEBIENS Z L2k
RLUTLEE W, ETRICFHIRBZRE LU, '+ HEFE2EDRIIRD A, £/ VT I
DFEEICBVTIE, MET2RERICELRSIAMER2fo72D (raw XFH e ZHIIHFEZEFS LS AT
TET). 74—~ MEAAXFINV TN EBHEDOFHINV T IV ERE LD T2 D TEETOTERL
TLEE W,
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243 74—y FEBEAXFHITIIL

N—a v 3.6 TE.

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

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

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

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

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

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

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

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

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

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

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

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

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

FORERIZ, W T format() O 7R baLTI7+—vy FENET, ERBEEFEIRZTLZEEHLERED
__format__() AV vy FIZEIXNE T, EXEEFHERINZEEIX, BXFIPEINE T, ZLTT7 +—
< v b INEERIEK, XFHNEOFERMEICHEAINE 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.

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

T r—<v MEAXFH T I LDHE N O % T

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed "

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

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

}

i

W DOXFHNY 7 I e XA HEL DT GREE D EE DTN 7 I BT 25 AT e R, B

=11
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74— FHIZ, AMID 7+ —< v MEAXFINY T IALTHEON TV L5 HF2ED 2 Z I3 TEXEA:

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

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

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

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

N PRAT79yYaTDIRAT —THRQRBERERED ZREND Z5E1E. —REREERLTLEE W,

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

'newline: 10'

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

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

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

244 BEVTIIL

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

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

2.4.5 BRITIIL

BROY 7T I VU ToFAERCRdINE S

integer n= decinteger | bininteger | octinteger | hexzinteger
decinteger n= nonzerodigit (["_"1 diget)* | "O"+ (["_"1 "0O")*
bininteger = "o" ("b" | "B") (["_"] bindigit)+

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

20 8 2 & FOEHh
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hexinteger n= "o ("x" | "X") (["_"]1 hexdigit)+
nonzerodigit = it o

digit n= "or..."o"

bindigit n= "0 | "1t

octdigit n= oM.

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

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

TR —=2a7FVTINDEEHMTRICHo TEHHAINE T, 202D 7 X —Ra7 2o THFET
N—AT 2 THRARPTLTEEY, 70X —Ra73BFEHFORIC 1 273, 303 0x D XS5k
BIEEDBERIC 1 OFIBATEE S,

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

B T IoL0HE N DR LET:

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

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

2.4.6 FERINERBITII

BV T 7 ML RO RIS LR T

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

fraction n= "." digitpart

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

B, BEGER HREERIIEIIC 10 2R LCHERE T E T, HlZiE, 077¢010 IZIELWRILTH D, 77¢10 &
RUEAERLET, FINGERY 750D 5 3MEOHPIEBIHREFEL T T, BEIYFILERIL X512,
FUR—2aT7THF R IN—T I TEET,

BN T 5 A DBIE N DR L ET
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3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

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

2.4.7 E# (imaginary) UT 3L

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

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

RER) 7 Z vk, EEERD 0.0 OEFEHERL £5, HREI =S OFE/ NMNURRIOBIETR SN, 20200
BT NER R L R CE RIBO R 255 £ 9, REEA L 0 TROWEE/MNURZERT 51213, (3+4j) @
R 7 I MSTFENIREEINE L 9. UNCERY 771 Dfl2 0L DR L X9

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

2.5 HEF

UTD =2 Y 3HEFTT:

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

2.6 7 X4 (delimiter)

URDO =23 XEEOFY) I 2 LTHEES:

( ) L ] { }

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

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

MUTOHFAHE ASCII XFE, o v —27 v o—E e UTRIRREREZ > T\ b, FHaEHERICE > THE
BEWEF->TWETS:
22 F 2 5 TR
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DUR o EIFAHE ASCIL S3ZFid. Python TR LN TVWERA, INLDXFERXFHNY 77 a Xy kst

Ch B, EBEHFICZI—2h 3

1D

2.6. FYI 4 (delimiter)

23






THREE

F—RETI

31 #A72x Uk, E. BLUE

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

FTRTOATY =7 M, FA—E (identity). B, iz d-oTWET, A—8 BERSWEDL ZLHEINEE
Ao CHEATY 227 bDT7 RLADEI BRBDELEZLNE S LAETA, is HETFIE 20047V =
7 FOER—EZEL 3, id) BIBIIR M2 R IR E2EL 7,

CPython REODF#M: CPython TiX, id(x) X x M ENTVWAEXEY LO7 FLAERLE T,

ATV 27 FORIA TS 27 MY AR— bTLE (B len() ZHR—1F20) &, ATV =7 FHPWD S
BEZPTELET, type) BIBIIA 7Y =7 OB (BIAKD ATV =27 2 TF) ZiRLET, A—HEFETL.
F 7Y 27 DR (type) BEBEAARETT, !

ATV 2 PCEo TR E 2EET LI EHARET T, HZAEETES2 A7 =27 DI ¥ % mutable &L
F9, ARRICEEEETERWA T 27 bDZ 2% immutable EPEE T, (mutable 24 7Y =27 FAD
ZHEZEMH L TWS immutable 22> 7 F A7 27 FOfEIZ, ZOEALTWE AT =27 FOENE(LL
RRCZILLETD, av 73R ro4 727 bEBNL T0 20051 ZE(L L RO THIUL immutable 72 ¢ #
ZBIENTEET, LD > T, immutable 208 5 DIIMENEEAJREL ¥ D D L BRIC—HT 2D TEH D
FHA) A 7T =7 D mutable E S PIEZEDRUC X > THRED £3, HlZIX. BUEE, XFFR e 2 Al
DA Y ALK YA immutable T, dict % list (& mutable T3,

AT VERHRIICE ST 2 283 TEERA; L L, 7Y 27 MEETHEE (unreachable) 12723 &
HAR—YavL 7 a (garbage-collection) IZ X o T ENL 0 LNEL A, AR—YaAL T arkilEoE
72D, BUATORVWHEEDHF SN TVET — FFEARRA 727 P2 L TLEDRWNE D, FR—Ta
Loy a i dRET 203 EEMEDHETT,

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

25
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CPython REDFH: FHIED CPython EETIISMA Y > I (reference-counting) AR ZM->TE D, (£
YarelQ) BRBHEToTVEIIR=—IA TV 27 M2 BERELE T, ZORETRHEILALYDOA TV
7 P RFETRICKR S LRIRHICUIE S 2 Z e A TEEITH, HRSBEZEUIR-IF 7Y = 7 b DIVED R
WKITON S XSRAEL TV A DI TREDH D £¥ A, FRZREROIR-—IF 7Y = 7 MEEDHIENICOWTIE,
gc EY 2 — 2B LTLZE W, CPython A DEEIZHI DT K2 - TH D, CPython dFKIIHIDTTHK
ZHEIPS LNERA, 7027 MPEERRICR 78 ZICHEBICKR TIUEINS Z 8 ICEL VT X
W (TE25 7 7 A VBB THRANCEH T TL 23 W),

FED P —ARER T ANy THREERH L. BE NSRS TLE S XS5 RA 7Y =7 F2ARIEL D
HBEOTHERELTIZE WV, F7, "try..ezcept’ XMoo THNZHIRTES L51CF2L, A7V =2 M4
BEEDZZEDBDHVET,

A7V MAE FPNTZT 7 ARV 4 Y E T2V oz, "D (external) 7 VY —ZAANDBREELH D
BHVET, ZTHOHDY Y —RE, AT 27 MR HTR=YaL 7y a Yy INEBRIRREINE DI T
WETH, AIR=IaLrya rMPMTONSRIAHIRVDT, 25 LA 7Y =7 MIFERY Y — R BRINICHE
BT 2FHE REIE close() XV v FHIFEHLTWETS, 25 LA 7Y 27 MIBHRINZ close 35 & 558 <
HRXNFE T, ZOHEE TR, "try..finally X, ‘with’ XEMS L T,

MOFTY 27 MIMNFT 2R EDbOA TV MvHDET; Zhold AT F (container) EWHINE T, 2
VTFFA T OBl LT, AN, VAL, BRUHEIBTONET, A7V 27 PANOSRAKI 2
TFOEO—HTT, FLALDHEG, avT7 IO VI L, aYTFHIA-2TVWEA TV bOEOZ L%
L. TN F T2 bDT7ATYT 4T 4 TEBYERA; LPLEDS, a7 FOEBEAREMEICOWTIR
RNEZGE, GEIRAVTFRAS>TVEA TV 27 bDTATYTATADILERIBLET, LEdoT, (X
TADEIR) BERRERA TV = 7 "DPEEARER L 7Y = 7 bAOSBEETEHE. ZOEIELT 2 DIEFE
HEARERA T 2 7 MOEBEINK, E WS I i T,

BMEAT7Y 27 FOMEDIZEACRTIIHELET, AT DTAT VT4 T ADEENE S P TS X,
HHEBFR TN LA SNET: ZEFRELHTIE, Feml2itE T2 L5 0275 &, ERQRFETCH L
EB2RioZBFEOA 7Y =27 bADBRERT I EBH D T30, BHEARERA TS 27 FTIRZD XS 281E
BHEIDZFEA, PIZIX a=1;b=1rTF5L, atb@E]lZ2ROFALATY=7 2B HTLILED
HBHL, Z5TRVEEDDHDET, TRREEREKFLET, LrL.c=1[1;d=[0 32 ctdld
ZNEN"DODREL 0T, HWVIZ—RZR, FiFRENZED ) A P22 T 5 2 EBRIEENTHE T, (¢ =
d=1[ 32t . ctdOliARALATY =27 P2RALET)

3.2 REE DR

PURE Python ICHAAERTWEO Y X M TF, (EEICX-T, C, Java, $BZOMOFFETEINI)
PEREY 2 =T, ZOMOBPERINTVWE IR DHD 5, FilkM (FEEP. BEENEMCHET 2
BeFl. 72 8) OB, 720 TWVEES £ 75 ) 2l U TRIES N E 32, FBPRON—Y 2 > @ Python Ti&, A
DOFEEREICZD XS RBMPRINE2S LAER A,

DIRICHAT 28D WL o201, " KRB (special attribute)’ 252 L 7-E#E R H D £3, T 5 DEHIEHE
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FAND7 72 AFEERMET 25D T, —REHBICHH T 270D DTEDH D ¥ A, FRBMEDERITN
REBESN DAL H D £5

None ZORNZIIH—DHELDI»HHERA, ZOEEZEOA T2/ NI —DOLOFELEEA, 20X T
Yz 7 MIHAAALEL None T7 7 ERAEINET, ZOXF TV =7 M HARKKTENIFEELRNZ
ZLOLET, HIZAER, BFARINZEZE S 20 BIIE None ZiIB L %3, None DEMH (truth value) 1215
(false) T,

Notlmplemented ZOHENZIZE—DEL2H D EVA, ZOEZFROA T =7 NI —D UPFELEE A,
ZDA 7Y =7 M, NotImplemented ¥\ 5 Python TIROD SN TWAHARITTY 7R ENET, BUH
XYy AR A Y v FIE SN WHE T 2 BT 2 HEFAEEI N TORVWEE, ZOHEEIR
TRETT, (ZORZA VY E—=TVXIWHEAFr REXETHELZ T 20, TOHEFIKET 2o
7=y 7D ZAL T, ) SO TIIERE2 > 7F X M TOFHEIZL TEWITEEA,

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

N—Ya ¥y 39 TAZH: NotImplemented DFFflilZIFHER T T, A THEFAMMIATWVWTS
DeprecationWarning ' E 3, ZOEHIXFRKD -2 3 > D Python T TypeError ZEH L £73,

Ellipsis ZOBIZIEIH—DELLrHD EHA, TOHEZFEOA TV 27 VERZ—DOULPFEELEEA, Z2OF4
TV NIV T I ... F720& Python TIR® 5N TV 5 H4H] Ellipsis T7Z 7t AT, HEYA
IFE (true) TI,

numbers.Number #U{HV 77 M Ko TER SN D, BINTEHESCHAAALDOREMBEBIC L o TREN S AT
P FTT, BiEATY =2 MILEARRETT; —EEIEREINL I, _EBrEEINLZZLEHDE
Ao Python DA 70 27 MIWI ETHRIBETEI L ZADHMEL B BARLTVWETH, 2
Y2 —XNTEIEZ RIS 2BICHE S HIR 2213 TwE S,

_repr__ () ¥ __str__ () POFEINTEES 7 AOXFHIRFITIIRD &5 R ERH D T3

o« ZFONFHNZ, ZSARAVAIIZRICELE FIZ, TOBEOMEEZEOF TV 27 VEEKRTBE
B EEY 7 LT3,

o TEZLH, 10ZEL LTRHINET,

o IEEOFNCH S 1 oD aERNT, RICHARZPRIIERINETEA,
o MBURDOBICH D 1 oD ERWT, NCEEZ Y nEFERINERA,
o HERBUEDNEBOL 2DAFRINET,

Python 38 FE/NEHEL. BRBOMTXAIZIToTWET:

numbers.Integral (B#) LI, B (EoBB IVEDOR) 2R ITBENEENICB T 2 HEE X
By M T,

BRI 2 ESD £
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B (int) WHIROHMH OB 2 ERB L £325, FIHATRER () X €V 44 XDHIRD A %% %
T ¥ 7 MERRSY R ZEHED /DI 2 ERERI 2 FHo e ESh T T, A0S Y Pk
WHIRICIE N T WS KO 2R 252 % 2 OfBERIOERTRENE T,

T—ILfE (bool) EMED False & True Z&RL £7, False & True 2R3 2 DDA 7V =7 +D
BRI —MEF T =7 M T, 7—NEUIBBAOIRERTH D IZLALDRATEREN O
E1DESRRAINETD, fSte LTXFINCERE N Fl3ZNZN "False" BLU
"True" &\ XFHIMNRENE T,

BHRFCET 2 AL, AOBHEELY 7 MEES A ZHEIZBWT, RO AEFBRLBRNTE
X5 CERENTVWET,

numbers.Real (float) (E¥) I OBRNIFIEML NV OEEEZFE/ NGB ERIL £5, RBAJRER
HOFFHR A — N =7 B —DRNIFHEEDO 7 —F 77 F v (BLK, C* Java IZ L 2H%E) 1ITiEw
%9, Python [ FHREEZE/NIGEECE YR — b LE A, —MANCHKEETZE/ NIGSROR £ 5 BN
Tty - XY OEHZHKT D LFHHAINEST, LrL, 25 LAHIHKZ Python TH 7
Dl FEPOBEDA ==~y FIZHARNIW A 722D DTT, Fi. 2 BEOFH/NREE 2
DI THEMICRZ2EHIID D FHA,

numbers.Complex (complex) I OHII, FHREKL XA TEEE L ShTWaEFE/NNIRZ 2 >—#IcL
THRERBERBL £, FE/NEICOWTERZO LA UHEN Y TEE D £3, BFEM z OFEHK
B X BN, ehrhGiAat LEHEY z.real BX U z.imag TRHHIT N TEE T,

=V ZB (sequence) ZTNE, HMRDIEFLES (ordered set) #RIL £5, BRIIIFEOEHMTA VT2

XN TVE T, HAAAEE len) 252, O —F Y ADBEEBERLET, O—F Y ADEIH
nDBPE. AT IRZ0,1, .., n-1 POERBZEARATT, =7 YR a DER (X ali] TERLET,

=T Y RIFART A ZBME (slice) P AR—FLTOVET: ali:jl 2L, i<=k<jTHEIA VTR
F b o2 TOERZERLET, ARFL LTRAIAREHVWESES, R4 RERACEEZ S OH-4
VUV RAERLET, Bl —r Y ANTE, A VT I7RERD 0 2B E2 X514 V77 AD(H
ZRDIBZBLET,

=T YRZEoTIE, W=D T AT v 7 (step)” KT X XD T HRRA Z A A (extended slice)” &
A—PLTVETS: ali:j:k] . x =1 +nxk, n>= 0D i<=z<jTHILIRA VT IR z &FF
DX o BTOERZERL T,

=R, BEEARERD D), EI3TROVWHATXHIA TV T:

TERGLB L —7T VR (immutable sequence) ZEHEARELS —F Y AMDOA 7Y = 7 NI, —EARI N
B2 EZDEEEETEZIENTEERA, (A 7V 27 MDA TV 27 bADBRPBA>TNEY
A BRENTVE ATV 27 MEIEEARERA 7Y 27 P T XL, ZOMEIIEHESNLATRENED H
DET; LhL, EEARELRA 7V 27 MPEHESRL TV A7V 27 FORGEEKR. £HT S Z
LHTEEEA, )

IRoORIIEE R RE Ry — 7 ABTF:
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XFHBY (string) XFFE Unicode 2 — FRA ¥ M2 RET 2HOEHITT, XFHHFOYXDa—
FARA >~ b b U+0000 - U+10FFFF OHIPITRIIZXNS Z e B TE ¥ 3, Python i¥ char B2 F;
HEEA, RO, XFINHFDEDa—FRA P IPHEX " OXFHA T 27 b LTH
BoehTEET, MHAABREK ord) 3 FHIER%Z U+0000 - U+10FFFF D#iFHDREEL
WAL E T, 7. MHAAABE chr() X 0 - 10FFFF OHIFADEMENIET 2R 1 DX
FHNCEHL $7, str.encode() BT FAPLra—F 4 Y7 %#5 Z LT str % bytes IZ
T 272DIfES Z e B TEE T, F/2. bytes.decode() W& D ZDWHEITTZZLHT
ERES

A FIVEY (tuple) X TNVOERIIMEED Python #7222 FTF, O EOEZEISRZ XTI
. fxOBERERFATIAED VS TRYI-> THRLET, B—0ER,1 oKX TV (BES
'singleton’) ZfE2 123, HERERRTLI2XOERICA V<220 FF (H—oRX I Tidx v
ZIERLEEA, 2T, X270 =T 2DIHFEMZ R 2 L LARTER LRV S
T9)o EROBLBRWVASEIMDONZAES 2D X TMTIED 5,

bytes bytes * 7Y = 7 MIPLREHI TS, BEHRIZ 8-bit N4 M T, 0 <= x < 256 OHFHOELE T
RIXNE T, (b'abc' DX SR) bytes V7 I APRHAAALD bytes() AV AT 7 XEffio
Thytes 7= PEAERTEE T, F72. bytes A 7P =227 Mid decode() XV v FEMLT
NFINSTa—-FTEET,

LTEAREL S —7 > AB (mutable sequence) ZEHATRER S —F7 Y RIE, E LB TEET S Z AT
XFET, BEARER Y — 7 Y AT, IFRFRILRPR 74 ARG R o THRE SN BERIRAZITS 2
EDTE, del (delete) X& o THEXHIRT 2B TEET,

Python I[ZHEAIH HHAAENTVWAEHEARER S —F Y ABX, 5D ZAHZDTT:

X RE (list) VR MOERIZMEED Python 7Y =27 MITEE T, VR M AFROFICH
YR TRYLNLRELFRTED T, (REH 0 1 O>—F Y A% DI RIGETT
BREL W LITHERLTLES W, )

NA REEF  bytearray 4 7Y = 27 MIZHEATRERELAIT T, HAIAAD bytearray() I YA 57
RICKoTERENE T, BEARER Z 2RI (DFE D vy ¥ afbTERW), byte array &
ZHEARAEIR bytes A 7YV =27 PERILA Y& —T7 = — R KRERTRMEL £ 7,

JEERE Y 2 —JL array %, collections BV 2 —liZid, E6K B I 2 —X TNy —F v ABDf|
BHHET,

EAR LA HFORG, 2o s TRERA TV =7 FOHREAERRELET, 20k, (BF0) ik

FERF oA VTF Y ZRAT 7RI TEFRA, 7L, 47— MIATRET. $HAAAREE 1len() 134
BOBEERERLE T, EEHO—BILEVHIE, EECELTVE220EHLT AN, =T Y A05
DEHEDOHER, HHEES - MES - 72 - IMEL Vo HEEENREBEDOFETY,

ELDERICE, FHEOF— L FRICHEMHICET 20— LaSHEH X E T, BUEENIE ORUE DL —
MZHED ZRICFERELTLEI WV, L 2 00HEDEERSEMETHZ (FIZIX 12 1.0) &b, Z
DILED 1 DDAEERICEDZ I ENTEET,
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BlfE, 2 DOMAAARERDDH D £7:
K88 WAREAHTT, HAAED set) AV A LTI XTHERS N, KD addO) KEDWL Op
DAYy FTHEHHTEXT,

Frozen set B FRZLELEERTF, HAIRAAD frozenset() 2V A M5 7 XIZEk o TIEREINF T,
frozenset [T Ny adEE RDT, HOREHOERIZK 72D, HEDOF—IZTH M T
%9,

TYEUIE (mapping) (EEDA ¥ F 2 AEETA Y Fr 2LEN ATV 22 b ok 2 EROEE 2%

HLET, HFEERRL alk] & k¥ T VT ABEIN-ERE a »OFIRL 3 i@#Ran-EREK0
TS Z e A TE, AR del XOMRICT BN TEET, HAAABEE len() 3. v~y PV ZH
DEFZFERLET,

Python WZEHI» HHARAENTWE Sy BV 7B, 5D 25 =271 T3:

IHER (dictionary) FIETEDMETA YT IZRAINA T2 7 v o R2EROEAERLE T, F—
(key) & LTHEZRWVEOME—OENX, VR MPHE, ZLTAHT7Y =7 bOFR—METHR ETHERE
N3 ZOMOEHEARERITS, ZAU, FENEIRMFELT S LT F—D Ny ¥ 2fHEHFET
BHLBBEDND BT TT, BIENE X — 12556, F—HIEFEOBEHEICH T 2 HANHEN F
T ZOOEPFELLRAHE (BlAE 1 ¥ 1.0), BOVRFRILHEOZLY PV ERT A VT 7R L
TES B TEET,

HEZFADIEFZRFELET, 2%, F-@F@EHFEMIhEFRCERIhTVwE RS, BFD
FoZEZMZATH, F—OHFRIEDD FEA, F—ZHIFRLZOBIZHIHEAT 2 &, JLOLTIE
B EORRIBIMENET,

EEIIAEARE AT B LY RETHERLET (FERT 22 LTIEZEWV),

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

N—Yar 3.7 TEZHE: Python DN—Y a3 3.6 Tk, HERFBAIEREZHEFLIRATL,
CPython 3.6 TIFMANEF IR SN E LD, ZHERE I NLSHEOHERE WS KD, ZDYE
DELEDOMI e AREINTVE L,

MU LATEERY (callable type) PBAETEOH LEE ((FUHL (call) Z2R) 21T5 2N TEZ8TT:

2—HFERBH (user-defined function) L—HEREKA TP =7 M, BBEREITS 22 THERIH
3 (B#HEZ 5K), BEUE. K512 (formal parameter) V R + 2 [W UMD ERDA - 72515V 2
P dIMOHINET,

ke
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Bt =k
__doc__ BB RF 2 X 07— ayXFHIT, FFaXyi—ra | EXAAARE
YHIZRVEEX None 1D EF, ¥ 77 7 RITHKSLE

A

__name__ BB DAHTT Y, HZIAAARE

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

__module__ BIBBNERINTVIEED 2 —ILDOHHITTT, BV a—N% | FZIAATRE
DIV A None 1272 D 3,

__defaults__ F7 4 MEERFEOF BT 277 0 MEDIND Stz | EHEAAAEE
RTIVT, 77 4V MEZF OGN 5EIZIE None 12
BhET

__code__ AVURANINT-ERARERAT2a—-FA 727 b £ X AANHE
T3,

__globals__ B DI a — VERDA o 8 (NOZR) TF — Z FtAat LEA
OFEEIX, BB ERINTVEEY 2 —lDZa— Lk
HHTZEE ZIREL 5,

__dict__ FEEOBBUEEZ Y R— 13270 DLHTZEMMBIND 5N T | F ZIALATRE
WET,

__closure__ None ¥7zi3BH DM 4 D HHBAZEE (51BN DOLEE) oL | s LER
TEZRELTWB 1L (cell) BENBHRZXTNICRD F
3, cell_contents BEIZOWVWTOEBRITEZSIL TL
7EEW,

__annotations__ | T AX—RDEMPA-/FHEZFETT, HZFEOF I F7X— | EXAALAEE
RHGT, BRDEDFRDH 25513, 'return' BZEDF—
LD ET, COBEEM o TIEET 3 2 L OFHE
annotations-howto ZZ L T X\,

__kwdefaults__ F—U—FREHARIXA—XDTFT 7 5V MEZSUEETT, FHXIAATHE

EZAAARE) Lo VIR TV L EEDIFE AL, RASNLEOEZF =y 7 LET,

A 727 PR3% . EREOBUHEZRELLZDEIG LD TE XY, ZOMAEX. Bl 2 FBIEIT X
RTF—=R NG LIEWGEREITEZE T, BID get % set 1IZIE, BHD Ny PEELZ2ENET, ]
FEOERETR. I—FERORATOABEMEZ Y R—FLTVWBDTEELTTEW, HHAHEHD
BHIHFRYR—FIB3FETT,

A F TV 27 MdEMY cell_contents BHFio TWVWE T, ZAUILLDEEHRETZ2DIIMAT, &
NOEEBFZDICHHEZET,

BEERICE T 2 2 0o HREBEEDOa—FA 7V 27 b oG oh g3, HBROMNEAE (internal
type) B3 2FHZ SR L T E W, cell BIZIX types EV a— A HT7 VL ATEET,
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AVRABVARY YR A VRARVARAY Y RFATI 27 MiE VIR, 7R VARV ALEEDOEN
HUAREA 7Y =227 b (B EI—VERER) 2203,

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

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

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

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

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

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

Yy FORKICH 2BA 7> =27 FTT,

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

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

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

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

T TR L —H B (generator function) yield X (yield X OHizZH) ZE5BKH LIEXY v NI
PIxL—FEH tMENET, 20X S REBMA I I N L 2I3EI, BROAKEFTT S
DIEZE ATL—R AT e RLES: £ 7L —&XD iterator.__next__() XY v K%
OIS &, yield XMoo THEHARE SN2 T CTHAMZFITL X3, BBD return X2FTT 5
HREURICIE L7z & %13, StopIteration HIAMEH I, 4 7L —XMRITREEORE T TEREL
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TWET,

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

JEFEIHAS = - L — X RB8EX (asynchronous generator function) async def Z{fo> TER SN, yield X%
L TV BB XY v % asynchronous generator function P E T, D K 5 7 BRI,
gz & FEEAATL—2 A7V 27 bRIBLET, 20X 7Y =7 M async for X T
BB DOANRZFATT 2 DITHEZE T,

JEFAA 7L —&X D aiterator.__anext__ XY v FEMRUH T, MMOREIFLIhTWE L
X2, yield REMFWEZREMLET I Z 5ifﬁ&f$%1_&)5 awaitable ZIR LU E T, ZDBEEDZED
return XxFET3 2. d LITLHDOKD D IZHZE L /2 & Zid, StopAsyncIteration FlFtH3EMH
S FEREAA 7L — 2B TR EEORRICEFE L2 2 2D £7,

#HAIAHBREL (built-in function) MAAABIEA 7Y =2 ME CBEAND T v —TF, #HAALEED
Bl 1len() % math.sin() (math FEEDHAABLEY 2 —) TH, ORI C BETR
EINTVET, wtAHLEAORKEN: __doc__ EIBBONFa Xy 57—y a rXFHTT, K
FaXTF—arPRWEAIE None IZ42 D £37; __name__ ZEAKDO AR TS __self__ X None

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

) ——

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

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

ISR ZI7RAFMUHLAIEET T, Z20A TV =7 MNIBE, 2DV 7 RADHIZRA VAR ADT 77
FYVELTIREBOVETS, __new () BA—N=—F4 FLT,. NV Z—>ar 2RI dTE
9, MU LiIbng 83, __new__O) &. BRI ETIE __init__ O WZEIN Hiki
A4 VAR Y ZADYERICEDbNE T,

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

EPa—-J)l £V a—1E Python a2 — F O RMERENA T, import X &H % WIiE importlib.
import_module() i ARAAD __import__() D X5 REBEZMUHIT Z e TREIXN D import
system WK o TIEENE T, EYVa— A7V =7 ME HEAF TV =27 b (ZHE, £V 2—LNT
ERINTBD __globals__ B OSMMINLFETT) THEEINLARIZEMER>TWVWET, B
HoSIIZ. COFEOMBICEERINE T, Ml n.x Em.__dict_ ["x"] 2ZliTT, TV 2—1
F7T27 ME. BV 2—-rogticbhda—FA T 27 P EFGATVERA (LA DIUZ
b HIRBERNHHTT),
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BHEORAZITO &, EY2a—LVOAHZEBREFEONRTLZEHRLE T, MlZIE nx =113 n
__dict__["x"] = 1 kFILTT,

ERBEAD (FEXAAAEER) B
__name__ EY 2 —LDHH,
__doc__ ETVa—IlDFFaXYIT, XFHH, b LAATERWIEEX None T,

__file._ B—=REINZEI2—NT 74 NLDRRRETT, A VX7V XZHEMNZ) Y73 TW3
CEVa— DI RREDEFDEY 2 — LT, __file BUHERFELRVAD LAZTHE
ho HHIZA 77 V08N — FINABREY 2 —LDBE, CORME HHEIA 7T
T 7 ANDRRILITTID 5,

__annotations__ EYa— LOKRKOETHIIE L BHT /T7—>3> 2ENT 2HETT,
__annotations__ ®#F|HT AR NS5 77 4 RZOWTE, 7/ 77— 3 >»d HOWTO 2%
BRLTLZEW0,

AN UEHORHEM: __dict__ IFEY 2 —VOARIZERT, #ELX 727 M T,

CPython E#ZEODF¥#: CPython 23EY 2 —LFHEZHIRT 2 5EICE D, EY 2 —LVFHENIE XS
PEHoTWEE LTHZEDOHERZEY a— B2 a—ThoANnRICHIBRENE T, THEBT 35123,
HELPaY—T20, HEPEEF > TVAMEY 2 — 2 HEF LTIV,

ARBLISRB W RAX L7 ZZABBEE, 77RAER (VIAERE BR) TERSINLET, 77 RXI3H
FEAT7V 27 PTRESNLALHZEHZR>oTwxd, 77 XABMEOSRIE. ZORFIIHT 2HER
(lookup) WCHBIER XN E 3, HlZIE, C.x & C.__dict__["x"] KHERZhFF (L. BESERD
HRE2ZEZONEONPDT7 v 7 RHDET), BUENZOERTHODP LR VWE E, ZORKES F R
THEEIRITONET, BEZ XD ZDHERIE, C3 XV v FRERIEF (MRO=method resolution
order) ZHMMH L TWT, BEOMARBIHBEOMLIC ORI S XL 7EY N MAMIEND > T
BELCHELES, C3 MRO IZ2oWTO X DFFMZBERIE 23 VYV —RCHET L FFaX b
https://www.python.org/download /releases/2.3 /mro/ 1IZH D £ 5,

IR (CLLET) BUESENIIAXY y FA TP =27 bRRES TR EICE, 20X TP =7 b
& __self _BMDR CTHELIBRA VARV AAY v FAT Y =27 PCARENE T, BIIXY v P+
TV Z FREZEI LT HLEE BIXY v FA TV 22 N THy FENEA TV 2y MicEENE
To FAOVTE (descriptor) DRE Hiz BT 5, FLFOHETY 720 WD H L 2B L K
I __dict__ ICRFEINTVWB DN ERZ 2 BHZ0O000D £7,

27 AENERAT . 2007 7 ADHERLRIBEH SN, HEKS 7 ADFHEFIIEHRL FEA.
2IRFTY 2 b ENUHT (ERLZZR) b, 772X Y AX Y 2A2ERLET (P2 BH),
Resk e

__name__ 7 I R4,
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__module__ 7 IADPERINTWVWBEEY 2 —LDHGHEI,

__dict__ 77 RAOHFIEMERML TV 2 EE,

__bases__ N—RTZ IRV RAMIBNBIEFTR=RT 7 ZAEEMNLTNDE XTI,
_doc__ ZZADFFaXy T, X¥h, & LRERDYE None T,

__annotations__ 7 7 RDAREKDEITHICWNE L BHT7/T7—>3 > ZENTIHETT,

__annotations__ ZF|HTERA NS FZ 77 4 AZOWTE, 7/ 77— 3 »® HOWTO %%
RLTLEE W,

V5 AA VARV R (class instance) 27T AA VAR VR, 77 AA TV 27 b (LESHIR) 2FEOCH LU TEK
LET, 7724 Y AR AFHETERESNLANERZR > TE D, BESRORIIIE S Z ol
BRXINE T, TZTEEBRONL T, A VRAXVAD T ZRAZFDAFIOEEND 3 & FiX, il To
TR ERBLET, Rob o7l 7 RBUR I —FERBEBA 7O 7 VoG E. 7V 7AL VAR
VA% __self BT EA VARV ARXY v FATY 27 MIZEWLET, #IAY v FA TV =
FRVTARY y FATY 27 bHFERRICERINET; LD ? 77 R 2BRLTLIEI W, 7RI
T2 (descriptor) DRE Hix BT 22, TLJOHETA Y RAX Y AEBE LTI 7 AWM K LIE
P FERIC __dict__ KIREFESNTVWEIHDDNERZZZEDRH2DOB00DET, 77 ABELP RO S
T, 2OF TP MDD FTAD __getattr__ () XY v REF-oTWBIHER, BROBEZR-TD
WCZDXY y RHEFFRHENET,

BHEORACHIREITD 8. A VAR ADFHERFHLETY, 77 AOHELXFHITZ2IEHH 8
Ao 77 AT __setattr () __delattr () XAV v RBPERINTWVWBHE, EFEA VAKXV ADE
ERHEHTARDYICINSDXY v RBENRFHXRE T,

TR VARV RAE, BIRFTEDEFIDAY v REF-TWBIFE, BERSY — 7 v 2 H 50
<y TRIDESIRES Ce B TEET, BHAVY RE 2L TLIEXN,

FkErE: _ dict__ W3EMEREETT; _ _class. W@FA VARV ADI AT,

/O FTTxO bk (Z7ANFTTSU CDRISR) file object W EFIPNIZT7 7 ANVERLET, 774 LA TV =
IV ENERTDDRELIR  a— 1y PHH Y T open() MHAIALBIEL, os.popen() . os.fdopen()
YTy bET Y2 bD makefile() XV v R (B2 WITEREY 2 —Lh SR X2 fth o B X
Vv k),

4 7Y =7 b sys.stdin . sys.stdout B XU sys.stderr i&. £ VX7V XOEFEHERS], HHEHT, B
XU LS AR M) —20TWHET 27 7 A NI TV 27 ML ENE T, ZhHIETRTTF X
FE— FTHAA A, io.TextIOBase iY77 AT ko TEFRINIzA VX —T = —RAIHEVE T,

RERE (internal type) A ¥R 7V RBPRRANCHE > TV B WL DDA, 2—FIAHIATVET, Zhbd
DEFIIFRDA X TV XDON—=Y a Y TREBEINSARMELNDH D I3H, 2 ZTREIEBDTEEEDT
DICHINTEXF 3,

A—RATSTIb a—F 3797 M NA ROAVNAILENT: (byte-compiled) FATAIHEZR Python
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a—F, B NAFI—F 2RBALET, a—FAT7P =27 b7V 27 oV BBA
7327 bHBEBO 7 — VAR (BBEERL TWEEY 2 -0 7B — L) 120 L TR
SBEFH>TVBEIDIZH L, a—FF 7 V227 M2Fary7F A MRV WS 2 TF; £/, B
AT bTET 74N MIBEZERETEETY, a—FA 7Y PTETEERA (ETRI
FHRINZMHEERBT27:0), A7V bV, a— RN+ T7 V27 MILERAGET, £
A[RER A 7Y = 7 bADOSRE (B, BHEICBEDLHT) EAEE A

weAH LEHORHIEY: co_name 1ZBA%H. co_argcount 1INIES I E (MEEHGIEE 77 v b
ExFro51 8z &) DI, co_posonlyargcount IEHMGIE (77 4V MR FFO518x &
1p) O, co_nlocals IFRAEMES (51E iz &) B — I NEHDE. co_varnames ld1—H L%
BN L2 TV (518%» 5% %), co_cellvars 31 A &R TSI TVWE 0 —
HIVEBDHRT M L2 &R T, co_freevars \ZHHBEZEHDAHIZIEM L 72X 7L, co_code 1IN
A Fa—FHZERFLTWABXFS. co_consts 1FNA Fa— FTHELRATWE Y F I AZIRML T
&2 7L, co_names I NA b2 — R THEDLNTVWBHAIDA 72X TV, co_filename /N4 b3 —
RDa v AL ABToN7=7 7 A V%, co_firstlineno XEABDEWIDITHEE. co_lnotab &N A
Fa—=FA 7ty bROITESAOMIGMN T Z 23— N L 73078 GFElICOWTIEA &=V XD
V—Ra—FEZRLTLZEWV), co_stacksize IFFMTHERR X v 74 X, co_flags IFA
YETVEADA LT F 7% a— el EE

URD7 7278y b2 co_flags TERINTWVET: 0x04 ¥y M, BED *arguments X%
o THEEOHOMNET I BEZHTE 5B THNET; 0x08 By ME. BIED *xkeywords H
XEF->THF—T— FE|AEZHTEAEAICTTONET; 0x20 By M, BEEHNY 221 —&T
HEGHEITLTOHNE T,

FERHSBE (future feature) 5 (from __future__ import division) b %7z, co_flags DL v b
ZBVTSIET, a—FAT7Y=7 PAREDKEZANILTary I LERTVE I ERLE
T 0x2000 By ME, BEBOIESREREEZ BN L Ta vy RM IR TV AHAITONE T; LI
D= a D Python TiE, 0x10 B LK 0x1000 By FAHHLATWE L,

co_flags OZ DDy MIRERICHNERNICHIH T 2 dIc PRI TVE T,

A—FATI 27 FPEBERIL TWAE5E. co_consts DRIIDBZRIFEABDO FFa x> 7—
SarvXFEINIHRDET, FFaXyr—3a Y FHBEBREINTVWRWESIZIE None 1272 D
N

TL—L (frame) ZT2 I+ 7L —20F 7V 227 MIFEIT7 L — 24 (execution frame) 2R L E 3, E

T7V—2@3 P L —ARNy 247 =27 (FBMHK) PICHBIL, B3k b L —XBEBcETN
S

FiAat UEHORIREN: £ _back IZERIORA X v 7 7L —4 (HUH LAIOFE) T, ZOHRRAEX Y
7 7L —LDR NE S None TF; f_code ZZFD 7L —ATHEFTENATWEAa—RF TP 27 T
9 f_locals 10— WL EHROBERIH LN A EHETT; f_globals &7 v — VAR ICHFOI T T,
f_builtins 1ZMHAAAD (Python EH D) Hificfbh g3, £_lasti IHERGFTaI—F (2—
RATI 27 DAL A= RXFHIANDA VT v 7 R) TH,
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f_code "D 7 7+t Al object.__getattr__ IZ obj & "f_code" ZEL TITVE I, BEEAN
b BEHLET,

Bl EEIAAARERJEM: £ trace I& None THRWEEIX., 2 — FOETHICHEA A XV N THE
CHENZBMTT (TN TDBRALET), BBER. V—ROHFHLWITZ IRV MR TEN
FI2, f_trace_lines % False ICRET DI L TARY MORITEEILTEE T,

F4EL f_trace_opcodes % True IKHKEL T, B I—RFIT DAY FOEREFAI LTV H
bLhFEA ., 2L PL—RABRKIC L o TEHINZHI42 b L —REhTw 3 BEuciRh 72
BE, REBRAVE—TVZDOIRBEENCORDB B0 LAURNI ITER LTIV,

f_lineno 37 L — 2aHIIBI 2 BIEDITHESTT — L — B (trace function) I T Z OfEICE
TABETIE, FEELEATREY y Y LET (RMROFETIL—LIIWB L EDA), TAYHT
. f fileno ZEFEZIAL Z T, Y v 7D (Set Next Statement e ) ZEETEE T,

TV—LF 727 MEIXY Yy F2—D%R—FLET:

frame.clear ()
CDXY Y FE7L—MRE L TWBa— AN ERAOBRBRE L THIRLET, £/ 7L —A4
B zAL—RIBLTORERIE, YA L —RICHBERTUEITOhES, Zhick->T7
L—20F 77 " 2EARTERSEEHEEIND X512k DT (FlZE, ISt 2fiEL. %&T
#5720 b L—2Ny 7 2 ET 258).

7L — ADBEETH OB S RuntimeError X XN E 3,
N— g v 3.4 CEN.

FL—ZNw P (traceback) 7TV PL—ZARNv 74Tz VEBINDRZY 7 P L -2 %
EHLET, FL—RAv 247V =7 MBS E - & 2 BRIKNCMER SN D, types.
TracebackType Z MM U CHIRIIC B IE SN2 D LE T,

BEERINCVER SN b L— 2N 2Tl BISAY RS OREBNFETRAR Yy 7 ZR-> TV, Eor
LAVEZ, FL—RNy 74 TP 27 bBBED P L—ANy 7 ORHHA IR E T, filsi kF
WCABE, ARy 7 =R 7al 5 AMITHHEATESZ XS5V ET, (ry X 258, ) PL—
ANy 7%, sys.exc_info() WRIT X INVDO=FHDOER, ML M5 D __traceback__ &
HrLTEohEd,

Ta7 T MEYIEANY RIRRVEE RAX v 7 PL—R1F (D FLEMLEINT) HEL I - b
VL IZEEHINET; A VR 7Y XBMENCETEIN TV BYA. sys.last_traceback ¥ L
THLZLHTEXT,

BIRANCHERR X N7z L —Z Ny 7 Tld. tb_next BEHNY V7 XNRA X v 7 F L — ALK EBHERT
AHEOIEIZ. FL—2ANy 2 OEREFIFEEINET,

FiAH UHEHORHEM: tb_frame IZBHED L NMIBIFE2FET71L —2L%2FEL ET; tb_lineno &
BISNDFE L 7ATHEETT; tb_lasti IFHERMHAI—RTT, FL—ANy JHNDITHESPREZIC
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EITSNmBIE, try XATHNDFEEL, OMNIET 2 ezcept Hi finally HiBRWIEHEIR
. 7L —2A 7V PADITESLIZRLZ 220D LOLEEA,

tb_frame "D 7 7t Al object.__getattr__ IZ obj & "tb_frame" ZE L TITWVWE I, BH
ARV N BEHLETS,

HXABATRERFFRIBE: tb_next 3AX Y Z L —ZADRD L~V (FINDRELT 7L —2DF
) 2. B3 WVIERD LANLDENGE L None T,

N—=Pay 37 TEE: PL—ANy 747z ME Python 2 — FHhHBRIICA Y 24 221k
TEZ X512, BFEDA VARV AD tb_next BHIZEHTEZ L5122 D E L,

AFA R (slice) #TS I RFARFTTI=r ME __getitem _ () XV v RDDHDRATA A%

RTDOIMDONE T, T4 XA TV 27 MEMAAAD slice() BIBTHERSINE T,

AN LERAORHEM: start IE TFBRTT; stop 1Z LRTT; step 1 FRAT v 7DETT; £hzh
B SN None 2o TVE T, ZhLDEIEREROMZRTE T,

AFGARF TS 27 MEIRXY y RE—D%R—FLET:

slice.indices(self, length)
TDXY v FIZHE—DBEEIH length ZELD . A5A4 ZAF TV 27 v length BEDOS —F7 R
WHEH I N ZICRBIT 5, A7 AT 2HEREFHLE T, 20XV vy FiE 3 D0
MOERBATVERLET; ZHZN start BLU stop DA VT v 7 RY, step THRHOBRXTA
ADELFETT, 4 V7 v 7 2MEHRZVR, GEADHETHIUL, BEHEDR T4 R LEbLRWN
ROl THRONE T,

ERIX Y w F (static method) 772U b FX Y v N, ETHHALZLZ IS RBEBA 7Y =27 v 225

AV RATI 27 bADEHEHIET 270D FEXRMLET, FHHIX Y v FA TV =7 Mo
fMePDF TV b, BHEIELI—FEBAY Yy RF T2 20l T v XTT, BIXY v FET
TARI FTRAA VAR APLHRT 2, FBIGRENZ AT 27 VN3 oy TENA T =7 b
12D, TN RIZEHONRITITR D FXA, BIXY v AT Y 27 MI@AEROH LATRER 4 7
7 eIy FLETH. BNATY 27 P BREECH LATRET T, FHNA 7Y = 7 MIHAAA
aY A MT TR staticmethod() THERINE T,

DZZAXY Y RATOTOr I7I7RAXY 9 FATI 27 M BIXY v ATV =7 MIZBIT, JloF

TPV b ELT v N—THD, ZOATI 2V V2T TART FAAL VAR Y AHHED 37k
ERELET, COXSRXLTHIBLAEZ 7AXY vy FATY =7 POFIFIZOVWTE, kD 72—
PEFRA Y v F (user-defined method)” THIHASINTWE T, 7 F7AXY v FA 7Y =7 MIMAA
HDAVANT 7K classmethod() THEKIN T,
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3.3 %XV Y R4

72 A%, FRBHATIORX Y v F2ERL T, FRRHE (BEMEEPHRA TR, A 74 AKGELRY) 18X
DREDHEA R EETEFE T, Zhid, Python OER T4+ —u— F (operator overloading) ~®D7 70—
FTF, THAIZED, 77 RABEHEDOHAETFICHT2MEAORSIBNEZERTEE T, HIRIE H27T7AD
__getitem__ () EWVWIAFMDRAY v REERLTBD, x NIDITADA VARV ATHDLT b, x[i] &
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHEROLWERD, BYR XY v RAERINTVRVE X,
O &S REEZIAA D LIS (720 TWiE AttributeError »» TypeError) 25kHE N E T,

KR X Y » FIZ None 2RET 2 Z i, FAUSHIETAHEENFHATERVWI L ZEKRLE T, HlZIE. 772
D __iter__ () % None KRELGE., ZDI IR IA T I 7MW RLT, ZDA Y AX Y RIIHL iter ()
EMUHT L (__getitem _ () WHAUEDPRE XN TIC) TypeError #EH L T,

HARABRIZ T I 2L = 3275 RZRET 2 23, HHlirEThs4 7Y 27 M o TEKRLH 2HiHIC
FLERLEDIZOPEETT, HlziE, 2> —r YR DEZOEFRIZZLALE 2D LAFEADL, R
FARADEBHADPERERIBRVILS LNEEA, (WIC DRFa X A TP 27 METAICH S NodeList A
VR—=T 2= ADZEDO—HITT, )

3.3.1 EXNBHREZIAX

object. __new__(cls[, ])
75 cls DFL WA VAR Y ZARNELTDITMIHENE T, __new _ O IFFHHIXY v FT(ZDXY v
RIFFHR NN TV 2O T, BRINCEHIIR Y v R EETE2HEEH D FHA). 4 VARV RARER
THEIERSINTVWE I ARHE —5IRICE DT, ROD5IEIA 7= bDaryA 72720
(77 ADMUOHLY) CEESNET, __new () ORDERZFHLVATIS 27 +OA4 Y RAX YR (BHEIZ

cls DA VAR Y R) TRIFNIRD FH A

MBI R FEETIX, 7 7 RADHFRA VAR REERT 5 L 2121 super O . __new__(cls[, ...]) I
YR EETRE L TCA— I FAD __new_ () XV v REMEHL, FiliERI N4 V2RV RIZ
BB EEMZTHrEERLET,

L __new (O DB ATzl POERFPCHETHIN, cls DAV RAEX Y RA%EIR LA
__init__(self[, ...]1) DESWXLTHLWVWA YRR YZAD __init__ () BDIEUHEIAET, 20
L&, self 3HIICERINIZA VAR VAT, BOOFIEIEIA T 27 barv R o7 XIEINZEIE
ERICICRD T,

_new _ ()W cls DA VARV RABIRIIZVIGE, A VAXRYAD __dnit__ () XY v FEMRUH I F
Ao

__new__ () OFZHMNZ, EEAREERA (int, str, tuple R E) VP77 F A TA VAR ZEREH AX

*2__hash__(), __iter__(), __reversed__(), __contains__ () XYy FZZonk 3&??%Uf£?&bﬂﬁ%bi3‘ DFFFHERX Y v K
3 pe EHT2a»E LI D g e DINE = g BEEN IO W -EET T
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NARTBILREBYET. Tl FIREREAARNART BB, HARLDARZ T AT &L
F—nN—F 4 FENET,

object. __init__(self[, ])

A VAR YAD (__new__ () IZXoT) ARSI NR ZADFFOH LITITR SNSRI S E T,
FIEE 7 7 ADa v A5 7 2RICE L DT, BRI SR ZOIREZ Z AN HIT __init__ ()
XV FEEOGE, IREZFAD __dnit__ () XY v FIREKZ I RD __dnit__ () XY v REHRN
WHOH LT, 4 Y AXVRADORES 7 AERrHAEYNCHIEMb I s 2 e REEL R AU b 8 A, f
ZIX. super().__init__([args...]) ,

_new (O & __dnit__ O WBEHELTATI I FEMKT S (__new _ O DMER L. __init__ () 3%
NEHRAR<ARXFT2) DT, __init__ () »5IF None HZIRL TIEWIFERA; Z5LTLES &, &E
fTIRFIC TypeError 2SI NTLEVWE T,

object.__del__(self)

AVRARYADWEINS L IR INET, CEZT7 74 F 74 F% BYTIEH D FHAD)
TANIZREBMEINET, HIETZTRAD __del__ () XY v FEFF->TWAHEIX, IREZIRAD
__del__ (O XYy FifaThih, HEZFZAD __del__ () XY v REHFRMIHSIHLT, £ ¥ 2&ZY
ADEIES 5 A8 25 A LHERICHIBRL 272 D 28 A

_del__ O XYY EPWELIILLTWVEAL VAR YANDH LWSRBEED | WEEESEZ I
HERENE WD OD) AIETT, CHEF 7V 22 b o 8E LIHINET, @IELA 7Y = 2 FpEE
WEXNZERNC __del__ () DPIEFHEINZ DY D DIFEREKRF TS, HED CPython OFEEETIXERY]
D—ELPrCHENAFEE A,

AVERTYVRPET LI B, BRELTVWEA 7227 D __del__ () XYy FRMUEH SN SREEX
HHEEA

AMR: del x 3EHE x.__del (O ZMUHLIERA — HHE T x DBEHITYU M2 1 DS L. BERX
x DBBAIT D0 FTEDLZDANRTHEINE T,

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

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

gc EVa—NLDFFaXrh,
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EE: XYy P __del__ O BALERRNTHIHES NS D, FATHITHEE L LHISNIER X,
RO DIT sys.stderr IWHEEPRREINET, KT

e __del__ O TEDI—FREFINTVIEEEIZ, EEDORL Y FRLMEUFHEE T,
__del__ ()T, vy Z%Wo/zb, 7uv 7350V —R2MUOHL7ZD T 20ENH LI54.
__del__ () OF T DHMiENza—FRickb, 200 Y —2ARBUCBIGFEhTVT, Ty
Foy raiEEs0d LAERA.

o __del__ OB AVERTVEZDY vy hEYVYHIZFETTEET, EoT., (flOEI 2—01D
EDI) T RRT EREND D70 — N IVERIE T TICHIBRIN T WS 2, None ICEEIN
T2 LAEHA, Python i, B—D7 VX —2a7 THEZAFD IO — "L 4TV x
7 ME, D7 a — A EBHHIREINDZFNCES 2 — L0 HHIBRE NS Z e 2REEL £ 3 Z
DX D727 0= NVEEANDOMD & OBROBFE LR WIGE. __del__ (O XY v FoEHINE
FiRTy A Y R= P ENLEY 2 — AWK LEHHATRETDH 2 2 ZRAET 2 DITHRILOHD L
NEEA

object.__repr__(self)
repr () MAALBEIC Ko THESHEN, A7V 27 v 2RT TRAKXOD (official)) XFHNEFHEHL 5,
AR 6. ZHE (BEYIRRESSZ 6 00UR) ACEOA 7Y =7 F2HERT20fER 5. B3R
Python RO X5 RDBDTHBERETT, TERWVWIRDH, <...some useful description...> JFHDX
FHIDHRENBZNETT, ROEIEIXFINA TS 27 PTRINERDETA, FTAD __repr _ (O %
EFLTOVT __str__ O WFERLTVWARINUE, 207 F7ADA Y AZ Y AD TIERKD (informal) ] X

FHIRBENER XNz 212D __repr__ O PEDIE T,

ZOBEIET ANy ZOBRICESFHWLNZDT, 72 EADBEREEA, DVEVWTHRWE S REKLITT S
e WEETT,

object.__str__(self)
A7V =227 bD BERAKD (informal)) 2 WIEFERITHE L XX FHIRBZEHET 572012, str(object)
E M AIAABBEIEL format (), print () IZ K> THIENE T, R DHIX string A 72 = 27 M TRIFIUIRD
FHE Ao

__str__ (O DPAIMK Python BRILZRT Z PR INBVEWVWI [T, TDAXY v i object.
__repr__ () YIZEZDFET: X0, FLEEEARARERSTA2 N TEET,

FHAAAREL object ICX > TEREINSZT 7 40 M FEEIX, object.__repr _ () ZFEFHLET,

object.__bytes__(self)
bytes IZ Ko THUHEN, A7 27 PO FPFFIRBZFHE L E T, 20T bytes A7V =7 b
ZIRFTNRNETT,

object.__format__(self, format_ spec)

format () FHAAABEE, X5 74—y FEAXFH) 7FF )L O, str.format() XYV v
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FiZkoTHEUHENR, A7 227 D 7 73—~ v MLEi (formatted)” CFFIRBHZIED £ 5,
format_spec BIBUE. DER T +—~<v MbATY a v ORI EELLFEITT, format_spec 515D
BUZ. __format__ () ZFEEFTZHNCEID FTH, FLAEDI 7 RAFMAAADNTNPIZT +—< v
MEEZELED, AL LSBT+ —vy MuA T > a VRV E T,

BUED 7 + —< v MEXDfEENL, formatspec ZBHL T X0,
ROEEIXFHNA TS 27 P TRITUERD X8 A,

N—=Yay 34 TEHE: ZETROWXFEIPEINEGE object HH D _ format. XYV v Fik
TypeError ZEH L ¥ 7,

N—Ta v 3.7 TEHE: object.__format__(x, '') I& format(str(x), '') TiIRK< str(x) & %fi
I h E L7

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

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

object.__ge__(self, other)

InBHIFVbWw 3 7 HLRIEL (rich comparison)” XY v RT3, HEFI VRLE XY v FEHDOMIHIE
DTo#@EOTT: x<y & x.__1t__(y) ZMFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
Xx.__eq _(y) ZMUHLET; x!'=y ¥ x.__ne__(y) ZMUHLET; x>y E x.__gt__(y) ZFCSHL
3oy B x.__ge__(y) MMM LET,

LRI X Y v PG X 6N BORTICHT2HAZEEL TRV E I, YTy
NotImplemented #iRTHhd LNFEEA, EBFlE LT, IEFICLHENTHONZE 212X False 2 True &
BLET, LAL. THHDX Yy FRIEEOHEZRET I N TESL0T, HEE TR 7 - EDa >y 7
FRAL (e Z2iF if XO&EMHETT) TEbN5E. Python 32 DEICH LT bool() ZM:-UH L THl
RoEMHZHWL X3,

is HOFIHIND object D __eq () XAV v ROFT 7 4L MEETIEK, HELTHERZGHIC. X
DA—=FDXSIZ NotImplemented %KL £79: True if x is y else NotImplemented . __ne__ ()

XYy RiE __eq O WWHEEEHEL, NotImplemented THWHEIHERE NIRXHE T, fholb#iH
HFRT 740 b OELEIZIIEROBEBRIED D £V A, HIZIE (x<y or x==y) ¥ x<=y IIRD FHA,
—ODILE R BHED S HBHE T2 HEAEK T 512X functools.total_ordering() ZZBMRLTL 2
S\,

HRARXLADLBEEZ Y R—F L TWT, HEOF—IFHS N TESZ N\Ny>ang 7927 F21F
5 E2QEERFELICOVWT, _ _hash_ () DRFa XY MRCEDIPNTVWEDTSHHLTLEE N,

INHDRY vy FIZiE (E5IBHBEEZ Y RK— b LRWVD, GV K- T 258 ICHVLNS K5 7R)
GIBEANEZIN—Y a VEIFELERA, LA __1t._0O k __gt__ O BEVOKRS., __le__ 0O
E __ge OBHVORS, BXUY __eq 0Ot __ne OBZEhLHEDORMNTT, HHETFIRRS
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TH OWIER T OIDE DY F DOERN £ 7 3N 77 5 X056, GHEE T O RS S i X
Yy RPEEINET, 25 TRVHALEOWHEETDOX Y v FRBEINE T, [KEY 72 7 2LFER
SNEEA,

object.__hash__(self)

HAAAD hash () BIEP. set, frozenset, dict DI SNy v a%ffio/zaL 7y a VAOERITH
THRELSMECHEINE T, __hash__ () XV v RIFEKEZRIZRFIUIRD EFEA, TOXY v Rl
BRMEEEZ, WBERPIFELVWA T2 VEIFEICAAY Y aff2 02 WS 28T A7V 27 EIIR
TR ETHHAINZIERE X T NVICHED TNy ¥ 2 fliRFHET 22T, ZTUPNOERDO Ny > afd

ZRETAILE2BITOLET,

def __hash__(self):

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

AR hash() BAT7Y =227 MEOD __hash__ () XY v FART{E% Py_ssize_t OH A XY D i
HET, ZHUX 64-bit TEALFERTWBE 8 N4 T, 32-bit TEALFEINTWVWSE 4 N FTT,
ATV 27 bD __hash__ () DEIZD bit A XD FTHAMRENBETDH 2HEE. BT ETOY
R=PF2ELFDbit lBEF =y 7 LTI, £5F 2HHLFFIEIE python —¢ "import sys;
print(sys.hash_info.width)" %735 Z 2 T,

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—HF—FERIZTRET 74NV IT __eq _ () 2 __hash_._ () AV v FEF->TVWET, 2O %, ([H—
TRV) IRTOA 7Yz 7 MILUTHEZR D, x.__hash__() ¥ x == y 2’ x is y ¥ hash(x) ==
hash(y) OWFZEKT 2 X5 KBV EZEL $9,

_eq O EA=—N=F 4 FLTWT __hash__() ZEFRLTVRNVT F AT, __hash__ () 1ZIEEM
I None WCRESINET, 7T AD __hash__() XV v FH None DFHE, Z2DY 7 ADA Y ARV AD
Ny Y EFIGL X5 ¥ § % LiiY)/e TypeError 235 241, isinstance(obj, collections.abc.
Hashable) TF v 732Ny Y afiERdDL LTIELL BN ET,

_eq O BF=N=FA R LI IADPEIIZADED __hash__ () O EERRFRELI-WER S, BHRM
!Z __hash__ = <ParentClass>.__hash__ ZET BRI LT, ThE 4 Y27 XEABRFNEIRD
EE A

e O BFA—AN=FALFLTOVRVZ IZARNy YaP K-t ZMHLIZWEE, 77 AEHIC
__hash__ = None #&®HTL XV, 7T ZAHH THRIIC TypeError ##H$ 2 __hash__ () ZER
35 ¥, isinstance(obj, collections.abc.Hashable) MU L TiR-> T vy ¥ aAJREL #kBIE N5

3.3.

[JHAY v E4 43




The Python Language Reference, 'J1)—X 3.10.19

TL &9,

AR: T MTER. XFHE AL MO hash__ O EIZFTRIAREEER 5 VXA LET ”? YL R Eh
F5, Ny Y afHIFHEMO Python 70t AR TIXEKTH D HiT £ 325, Python AR DR LB 218
W2, THICE 22D %9,

COHME, EEICEIN AN THERAORENERE On?) tEREEMA T Tl ERISh
%Y — ¥ A#jFE (denial-of-service, DoS) 123 % RF#& T3, FME http://www.ocert.org/advisories/
ocert-2011-003.html ZBH LTI ZE W,

Ny Y2 BOEEIZ, BEDA T L= a VIEFIZEEL £3, Python I3 ZDIEFMIFZRIEL TV EE
A (Z L CHlH 32-bit & 64-bit O THELED 7).

PYTHONHASHSEED H SR L TL 72 & W,

N—=Tay 33 TEHE: "Ny adDI VELMUNT 74V b TEMZRD L=,

object.__bool__(self)
BHHET A N eHAAABEE bool() #ERET A-DICMUHINE T, False F7/213 True IR 21
NERDEBA, TOXY Y FRERINTOVRNVWE E __len (O BPEEIN TV EN, Z
DIERDNIE 0 THIIE L ARINET, Z7AD __len__ (O b __bool__ () BEFRL TORWIFIUL,
EFDTFADA VARV RAFTRTHEBBREINET,

33.2 BHETY IV ERZHRETA1XT S

PIRDORXY y RZERLT, 7 7AL VARV AANDBNET 7R ( x.name DA, x.name NDIUA. x.name
DHIRR) DEEKEHARTA XTI ENTEET,

object.__getattr__(self, name)
774N b DEET 7€ A2 AttributeError TRIL 72 & (name 734 Y A X ADJEM £ 7213 self
DI AV —DFMETHRVZDIZ __getattribute__ () B AttributeError %M L7275, name 7
07 4D __get__ () P AttributeError ZAM L7z &) KIFUHENE T, TDRX YV v Fif GIHHEZ
N7z) BHEMEEZIR T 2. AttributeError AL ZEH LRFAUXRD £8 A,

B, BEOBETEESARO»IUE __getattr _ O WEMHFHINERTA, (T, __getattr _ ()
¥ __setattr__ () DPENKMICERFFICINTVEHATT, ) 2hiEk. oD, Z5Lk0Ve
__getattr__ () DA VAR ADMDIEHEMEICT 7 AT B TERRL 125720 TT, Fiz. Phird
A VAR Y ZZEBITH L TR, EZ A YA X AOBMHEFECHALLZWI LT (Kb iftot 7y =
7 MZHATAZ2T), BHEZE2CHELTVWEA DD TER T, EBIEMNEY 7 X252l
TBHFEE. LURD __getattribute__ () XY v FESBHL T E W,

object.__getattribute__ (self, name)
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TIADA VAR YA T RN T 7 AR RET L0, BEFICFEOHINET, 77 2H
__getattr_ _ () BERLTVWBHE. __getattr _ () 1. __getattribute__ () THIRINIEOHT
7, AttributeError FIAE X LAV IR ERA, ZOX Y v NiZ GHESNR) BIMEEET 2.
AttributeError flAZEH L ET, ZDXY vy ROHFINCERZ S FIHINTLES DE[ 728,
KEDBICIXF I, BDEREHEETAD7 72 AT, HlZIF object.__getattribute__(self, name)
DEDEIES FADXY v FEUCBEBEAZM > THREOHS R TFUIRD TH A,

AR SRERSCROMAA LRI S REBNCIF N S NRRX Y v FOREKRTIE, ZOXY v FH[ELEX
NBIEeDHYET, FHEAV Y FIER 22 L TIEE W,

object.__getattr__ I obj & name ZE L THEITT 2. BEEA NV M ZEHL T,

object.__setattr__(self, name, value)
BHEDRADRA LN BT HEINE T, ZAUTEHEORADBE (TRbH. 4 Y ARV AFHEEAD
EDORA) OO D ITFFTHXNE T, name 1FEHERT. value 13ZDBMHEICKRAT 2T,

__setattr__ () OHPTA VARV ZABUEANDRADRRER S, BEKZ FZADZNLFEUCARTDORY v K
MM X AU b 8 A, FlZIE, object.__setattr__(self, name, value) ¥ L¥ 3,

object.__setattr__ IC obj & name ¥ value ZEL THTT L. BEEA RV M ZEMLET,

object.__delattr__(self, name)
__setattr__ ) WRTWETH, RATEZLEDOHBRZITVWE T, ZDOXY v REERETIDIE, A7
Yz MZE 5T del obj.name BEMDDH 2HELFITLARTIUIRD FH A

object.__delattr__ IT obj & name ZIE L THITT &, BEEA RNV ZEHL ET,

object.__dir__(self)
F 72 M dir(Q) BUHIRE 2R OHEINET, O—r Y APRINZRTFUIRD £ A
dir () 1FTRE NS —F VR E2Y X MEBL, Y- PLET,

EVa-IIDEMET VLR ZhREIAXT S

KRR AFD __getattr__ & __dir__ b, EVa—VEEANDT7 7 LR EDARXRA XTEDIMHZET, £
Pa—LNLD __getattr__ BBUIEMERTH 2 1 582D, #HE L(E%IR TS AttributeError
ZEHLET, BEPEY 2-1AT7T 27 vh 5, BEDHEK, DFED object.__getattridbute__ () THAT
W oo TGEX, AttributeError AT AHNC, £ 2 — D __dict__ » 5 __getattr__ HPREX

NET, Afr o583 ZoRBELTHOHE A, MRPEEINET,

__dir__ BEIFIEEZIIES T, B 2 — VDT R ARRERGHIER T XTI D Y — 7 v 2 BRI TR
B FEVA. FETIHEEE. ZOBEMIZEY 2 —LOEED dir() R FEXLET,

X DML VHETDEY 2 —LOBIE (BHESL T 0T 4 OREREY) DHAXTA ZADIDIT, £V a—NVFT
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Pz bD __class__ JEMIC types.ModuleType DY 77 I AMNHKRETEET, FIZIERD LSRR £

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

FR: BV 2D __getattr__ EEFELRZD _
AZDWEIDMEDNZERIZNTITT - Y 2—1D globals NDEHET7 7 RE (EP 2—LADaA—FhrbHEE
P a—L®D globals D¥HLTD) BELZITER A

_class__ ZELZD LTS, HEIDZDIEEMET 7t

N—Tay 35 TEH: Va2 1LDEMN __class_ BEZAAARRICKED E L7
N—=Ta ¥y 3.7 TBI: __getattr__ £V 2 —VEME __dir__ Y 2 —VEM.
BE.

PEP 562 - €E¥a—I)L0 _ getattr__ ¥ _ dir__ EY2—1D __getattr__ BB IO __dir__ B ®
i,

FTRAXYU1) T2 (descriptor) DR

MFROXY vy Fld, ZOXYy FEFEDI7 IR (WbWwd TRI VTR (descriptor) 75 R) DA Y AR VR
B, F—F— (owner) 7 7 AHET I L ZRXROABHEINET (FRAZ VY FRIE, A—F—DF 5 REFHD.,
ZOPDVWTNDD Y T AFHEZRITNIZRD FEA), UTFOfITIE. 7 EHE L&, %t —F—27 2D
__dict__ ®Fm 87 4 (porperty) DF —TH 3 k52 E@BHEEZIELET,

object.__get__(self, instance, owner=None)
F—=F =0 5R (VSRAEET 7 EADGE) . VITADA VAR VR (A VARV REHET 72 RXD%
B DREERISFHCIE N XN E T, instance MU TREZ 7 7 XT3, A 7> 3 »D owner 5l
BEA—F =25 AT, owner ZMUTEMT 7 RAF 2 ¥ %X None TT,

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

PEP 25213 __get__ O 3122 005 OMUOH LAJGEA 7Y 27 P THB EERELTVET,
Python OfAAAD TR ) F2IFZZ DR T R— P LTOWETE, ¥—F =T 18Dy — 1oz
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WA DO HERELTE25DbHD T, Python D __getattribute _ () FEEIIHLENE S 2D
53, MADGIEEFICELET,

object.__set__(self, instance, value)

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

__set__ () HBWVIX __delete__ () BBIMTZ L, TRIZVIFRE 1F—XFRA7 VTR XEDbLY F
o i TRV TRZOFVHL 2SR TLEX W,

object.__delete__(self, instance)

F—F—TFADA VAR VR instance FOBHZHIERT RO EINE T,

__objclass__ J8MIZ inspect EYV 2 — M Ko THEREN, DX TV =27 PERSINI7 FARFET 5
DIEDbNET (ZOBEMEZBEUNCREL TEL &, BINR Y 7 ADEMEZ TR IR D $£9), WP
CHENZMNICE 5T, COBUTHEEINTZZ IR (B LAEZDY TV 7 R) DA VARV AN 1 HFEHDN
BTl UTHfFD LARERIATWS Ze2RE g3 (FlZIE. CPython M hTWRw C TEITEI N
JeXYy FIZZoEMEFRELET),

TRV T2OFVHL

—fIC TR Y TR eE Rk 7 KB 28F (binding behaviour)” Zd 04 7Y =7 MEM DO Z T
T, TAZVTRIZ, TARZVYTFXTF v b ai (descriptor protocol) DX Y » F: __get__ (), __set__(), B&
O __delete__ () ZfEoT. BIET 272224 —N"=F 4 FLTWEHDTT, TNHDXAY y FOWTRRH
ATV 27 ML TERSNTVREA, A7V 27 METAZ VTR THE L 0W0ET,

BYT 72 ADT 7 2V DEEE, AT =7 FORFEELLEERD B LD MEEZFRELDHIBRLED T2
EWVIHHDTT, HlZIE, a.x KX2EMEOMRTIE, £3 a.__dict__['x'] . KIZ type(a).__dict__['x"']
. ZLT type(a) DEJEY FATAE YT FATRVWHDIIHK . LWV oBEITHEHIEZ D £73,

LHL, MBEAROMED, TAZVTEZXYy RKOWTIADEERLTWAA 7Y =27 b THIUL, Python &7
AN FOEEREA—N=F 4 FLT, RbDIKTAZ Y TERXYy REMUHLET, LR EHOFD Y 2T
FTARAZNTRZRXY y RRMPHENZ DK, EDTAZ VTRV v RPERINTVT, YOLHZMUHIH
T2 ITHRIF L E T,

FR2) FRES L QAL 7550, BIELAORH (binding) . F5bB a.x T, EHYDES 127
220 FRHEEESNB L a HIFLET

BEEFUE L (Direct Call) mHHMT, 220D o5 72IflHIIROFENH LIREIX, o — FHRTEETAZ Y 7X
XYy FOMUHL: x.__get__(@) #7505 35D T,

AR XK (Instance Binding) #7927 b A Y RAX Y ANRET 2L, a.x EFFUH L type(a).
__dict__['x'].__get__(a, type(a)) AN ET,

9 5 AFK#E (Class Binding) 7 7 AAWET 22, A.x MR L A.__dict__['x'].__get__(None, A) IZ
EfiEhE T,
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super & (Super Binding) If a is an instance of super, then the binding super (B, obj) .m() searches obj.
__class__.__mro__ for the base class A immediately following B and then invokes the descriptor with

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

A VAR AFHETIE, TRV FRXEOCHLOBEIBMIZED TR ) TRPERINTOVEIDIKEL F
To T—RTAZVTRIE, __get__ (O & __set__ (). __delete_ () DIEEDOHEEELERTH I TE
9, __get__ ) AERINLVEEICE, ZOBMCT 2722 T2L, ZOF TV 227 DA VARV AFEE
WKZDEDHZHZEERIINE, TRIZVITXATO 27 VEHEPR-TEET, TRZVTEXD __set__0O &
__delete__ () EREFZOEELPEERBLTVIUR, T—XTAZVTRERDET; LEH L BERLRY
R, IET—RTRIVTRTT, @, 7T—RTAZ)FRXTIE, __get__ O & __set__() ZEZKL. —7.
FF—RFAZVTRIE __get__O) XV v FL2®HDFHA. __set__O & __get__ O BEHLETF—XF
AU TRE, 4 VAR Y ARENCTRIESFHERSNTE, B OMEF -4 FLET, S,
F—RFRA2) FROLEE, BEEIZA VAR Z[TE—NTL FEINET,

(estaticmethod % @classmethod Z&¥p) Python XV v Fid, IETF—X TRV SR LTHEEINLTVE
To ZORER, A VAR VATERAY v FEHERLEDA—N—F4 FTEET, ZOZLIZED, HL2DA >
ARYADBFEL Y FADMDA Y AR Y AL HWC R LG T2 Z e A TEET,

property () BIEUIIT =X TRV SR LTHEINTVWET, (EoT, A YRRV RIZH 3 TuX7 4 DENME
A —N—F4 FTE2ILDTEEHEA,

slots

L

l

__slots B, (FEAAT 4 DEIIR) T—RAUNEIHRINCES L. (ARINIC _ slots ~ TH
TVAEDPHEZ ZRATFHELTVBPTRWIRD) __dict__ R weakref  ZERLEBEVWEIICTEE T,

__dict__ S DICHART, BN TEX 23 XEYZ2/IEZ2ZDKRENWTT, BHEEROAVY—Fy A LT
%9,

object.__slots__
D TAERITIE, A VARV ABHWEIERA RS, XFI AT 77N, FRBFINDS—7 v
AERATEET,  slots 1. HA Y RAX YR LTHE SN ZRICRE R ZL R Z HER L.
__dict__ ¥ _ weakref __ DPEHEMNERINBLVISIZLET,

__slots___ ZFATIEDER

o slots  EFEROVIIADOLMKTEEE, A VAR VAD __dict__ @MY _ weakref  JEIE
WEEIWCRIERRET T,

o __dict__ BEHBBOVEE, _ slots  IHIEBEINTOROVHITZREREA VARV ARATSZ ik
TEFEHA, FIBEINTORWERSLEFH > TRAL XS ¥ LA, AttributeError AEHINE T,
Wil ZBBEEFNCRALZZWDR S, slots  REST BRI ' __dict__' 2RO —F7 Y R
BMLTLZE W,
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o slots  EBEFBRBLTWVEIITIRADEA VAR YA _ weakref BRI WIGE, 4 Y AR RN
T 5552 (weak references) XV R—FEINEVA, FEROVR— b OBRBERS, _ slots  *E
BT HBIC ' __weakref__' ZEBH DI =7 Y RITEMLTLZE W,

o slots  1F. ZITRADLRILTHEERIINTZ 7ROV TR 2o THEEINET, ZOKBRE
_ slots WEBINTOVAEAL VAR VAEROFT 7 0 MEZZ S REMEZHoTHETERL KT
WET: 25 LRVWE, TRAZ Y FRICEZRAR S ABEP EEELTLE> ST,

o slots  ODESOIERE. ZOADREREINEZTIZ IRAFZTICIEEEVERA, B 2R TESEIN-
_ slots W3 F77RATHHAMAFBETT, 2L, FZ77R1F. BED __ slots (2 2123 BMD R
0y FOAFDAZDEZRE) ZERLLWVERED __dict__ X __ wedkref _ ZFHLET,

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

e 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.
e Any non-string iterable may be assigned to ___ slots .

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

inspect.getdoc() and displayed in the output of help().
e __class__ ~"ORRAWX, MAHADZ ZZANEL _ slots  ZFFoTW2B e E2DAEEL FI,

o B DZAT Y FEFOR S IR RMoN ZEHMK IITEIITN. XAny FTERIMLENEZ RO
77 2F 1 ORRoNET (MOHKKZ I 2D 21y MIETRIFINUIRD FHA) - TRCERKT S &
TypeError M TN E T,

e BL  slots WL TATL—F 2FHTZE, A TL—XDEITLIC TAIVTZ BMESRET,
L2L.  slots  JEHIZZEDOATL—REeRDET,

333 VSREFZEHREIALZTH

2 IAMBMUD Y TR EHKT D T HI I RAD __dnit_subclass__ () BPRUHINE T, ZhEFHT
2. YT TADBEELEFETZ 7 7 A%EL I TEZT, ZHUE Z77ATaL—Xe e THRLIBTY
TN, VIATFTAL—RMN, TP EHEINTZFRFED Y 7 RICDAIZHET 2D LT, __init_subclass__
. bolES. ZOXYV Y REERLLZ FADROY 77 7 RIHEAINET,

classmethod object.__init_subclass__(cls)

ZDAY v Fid, ZOADEREI N T ADBMERSINBETHTIFIEENET, cs 3HLWI T TR
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TS Bl. ZORXY Y FPRA VYRR VARV vy FELTERESND &, BERINIZZ F AR Y v RITEHE
nEI,
LW 7R IZ5E26N 7% —v— 58X BHD2I 5 RAD __init_subclass__ WKE XN F T,

__init_subclass__ ZFHALTWAMD I S 2 0HEHEED-DIZ, UTOa—RFD X5 CHER
F—U—F5ERE LS, o5 BIHEEKS 7 A5 ZEFTRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ O 7 7 4L P EEIMHITVERAD, 50058 & HIFIHI N
i’%/ﬁ\@i\ I‘i'—%%ﬂjbij—o

AR XXTFADE Y b metaclass 135D ORI L > TIHB XN, __init_subclass__ FEHEICE

ENZZBHDFRA, FROX XY 52 (HIRNIRE Y FTIEZL) &, type(cls) & LTT7Z7EAT
EE3

N—a v 3.6 Tl

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 =257 7R owner PMERSINIRESTHBMNICHUIHEINEST, A7V 27 MIZDIFTRD
name WZEID HTHNET,

class A:

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

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

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

class A:
pass
c=CO
A.x =c # The hook is not called
c.__set_name__(A, 'x') # Manually invoke the hook

FEE VS ZA T 10 FOER 2B L T2 X0
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N—a v 3.6 Tl

AR SR

T 7 4V PTIE, 772 type ) o THRINE T, 7 7 AREIEH LOWERIZE-THEITIN, 77 REGD
type (name, bases, namespace) DFERIZT — B ICHEINE T,

I IAER TR REIHI AR A RTEE T, ZDRDITIET 7 AERITT netaclass F—7 — F5EEET
M ZDXI LG ERITICEURFED S 7 A 2MEL £, ROFIT MyClass & MySubclass (IMifiE b
Meta DA Y ARV ATT:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

7 AEBROPTHRRESNLMOF —7 — FEIIE, BRABTE2IRTOX X7 7 ABEITEENE T,
7 AEBPEITINIBC. LTFORT Yy THAEL £3:

e MRO =¥ MV OB THNB;

o HUIZRARZ 5 ANPESNG;

o 77 ADHHTZEMMHER S NS,

o VITADKENETIND;

o VIRXATY = MIMELNS,

MRO I kU DR

75 AERICHNDHIED type DA VARV ATIEBRWEE, ZDA VARV AD __mro_entries__ XYV v
FOARREINE T, A oBE. ZOEKRZDOS DZERITFOX I L2518 LT, _
Vo FOOHEINET, TOXY v Flid, ZOREEDORODIELNSE 7 7 ZADE IV EIRESRFIUIRD $8
Ao TORTNVIBETHZIDHD, ZDXSBHETIIZOREIMAINET,

_mro_entries__ X

BE:

PEP 560 - typing €Y 2=t Pz 3V v 7RI T 25271k 29 K- b
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BIBERE Y S ZDRE
55 2FEFEN L THY R R X2 5 203, RO LS ChEshET
o HELIIRIGA X2 52552 bATORWEEE. type() HEbHET

o BRI AR T ZADEZ6NTWT, 20D type() DA Y ARV X TRBEW HE, ZhEXX T 57X
&L TEE#EOE T,

« BRIEX R 252 LT type) D4 YRR Y ANER bhjh, RENEHINTOEHEE. B
WA L7 (EBRTRS FD) A X2 2 25 HbIET,

BROBREMNL X 27 7 21F, (LAY RINHEEEIN X X7 72, EEINZITXRTOR—=ZF TR
DRARZ FAMBBEINE T, MOBIRENRXRXR I I RF, TNHEDRA XI5 ABEHDITRTOYF TXA FTH 5
E9bDTT, A&7 FAEMDO S ZDHEMEL T S RITIUX. 7 7 AERIT TypeError TEKRL %7,

7 5 2D EIZEE D %R

WY AR IAPEEEINDE . 77 RADHMERMPHAEREEINE T, D ULAXXT 7AW __prepare__ g%
o TW3 %A, namespace = metaclass.__prepare__(name, bases, **kwds) DFHINE T, BIMDF—
T— R, DL IRAERICONIFREINE T, __prepare__ AV v R V5 AAY YR v LTEET

ZRENHD FF, __prepare__ PMEBR L TGRLUZAFZEMIE __new__ WKEINF T, KBTI IRAT

27 MEIFH LWV dict I2av¥— L TERINE T,

XRS5 RIZ __prepare__ BMUEDR WA, 7 7 RDOALHTEMIIZED HFMEvy e LTHIEHLE A
£,

BE:

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

75 AKIEDRIT

2 5 AR (REHITIE) exec(body, globals(), namespace) & LTHITEINXT, @HDOMPIHL &
exec() DHEELFEWIZ, 7 7 RAERDPEBNETITONLGE. LI HANVRA—-TITLoTY 7 AKK (EE
DAYy REGE) PBEEDZ - MIDRa—TFhb4HiE2SRTEZ L VWS HTT,

L L. 77 RAEBEDPEBNHTHONIRTIZ, 77 ANMTERINIXA Y v RIZFZ T AR — T TERX
NEZRERZZLIEITEERA, ZIRAERIIA VARV AXY 9y ET FARXY v ROBHAID T X — X b
5772 RFT 3. ROEHTHAT 2. BEANCEN R a— 26 TWs _ class. B2 S77EALR
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VSRFATS U DIERK

T IARKDEITICE > TZ 7 RO EMPBIAL X472 5, metaclass(name, bases, namespace,
xxkwds) ZMUPH T I TII7AF TV 27 PPERENET (ZZTEIAIZEBNMDF—Y— M
__prepare__ WKEXNZHDLFLTT),

DY IALTTY =7 M, super() DEFIFIERICE > TSREINZDDTT, __class__ &, 7 7 AKKH
DAY v W __class__ F72i& super DVWITNDESH L TWAIEEIC, 2281 12X o> TIER I 5B
Dru—=Y % —ZRTT, T XYy FIZESNLEIO5IBIZEDS W THEDOM N L 21T 5 I
NBTITRAEREFA VAR ADHBANSINE—T5, super ) OSBRI L F2 I N R a—F ISV TER
STV Y 7 A% IERICEHAIT 2 Z L ZATREIC L %37

CPython RE0DF#M: CPython 3.6 LIETIX. __class__ ®iE, 7 7 ALHIZEBICH S __classcell__ T
VR LTRXRIIRARXZEEINE T, __class__ BADRFEL TWEEIEZ. TD7 I ANIEL L X

N27=DIZ, type.__new__ OMUFHLICEET 2 FTLicEEINET, KL ZHBEX Python 3.8 Tl
RuntimeError 272D ¥,

TI7HNIDRART TR type RRMAMNICIE type. __new__ EMUHIT XX IR EHoTWEE EIX, 7R
ATV 27 PEERLZRICRDO A A X LMEOFIEDSES SN E T

1) type.__new__ XY v Fd __set_name__ () BEBRZINTWV2 7 7 ADHAHFZERMIIH 22 TOREMET INE
LT,

2) ZNHD __set_name__ XYV v FP, ZDXY vy FHAERSINTWVWE 7 F7 R, BLUOZZIET BN
HIbATohTWaARTZ5 e LT E T,

3) HILWIFADRY v FIRRIEF TS S LITMET 282 9 AT __init_subclass__ () 7 v ZHBHEUH
ENFET,

AT 27 PIMERINIARIE, 7 IRAERIEENTVWE I IRTaL—& (b LHIUL) IV T AF
TV MPEIN, TAL—EPRTA TV PRI I TERINLY 7R L TR —DILDOHAFTZERICHK
MENET,

LW 72D type. __new__ THEM I Zid. HARIZEMGIEE LTEZ oA 7Y 27 M3 LWVIER
ffED~vy By NEEEN, JLOA 7V =7 MIEINE T, HTILERLZDEHEAHLERHO  n x>
To7v7&N, VIAF TV =227 bD __dict__ BHEICRD 5,

BE:

PEP 3135 - New super HEERD __class__ 70— % BIRICOVWTEHR L TVET
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AR S ADAZE

X &R 75 ZFBY R NBENAAMEZ > T0WET, ThETRINTELETA T 7, FIEA o 75,
AVER=T2—ADF vy, BEIFVFr—> a3y, BHEiZu X742 EK, nxsy, 7V—2vV—2, ZLTH
Fyy—2uy 7/ HrWwo723D005 D £,

334 AVRAAVADAREIRIAREY T IS RAFT VY

MTEDOXY v FIdMHAAABEE isinstance() ¥ issubclass() OF 7 4L FOEIER EEXFT3DICHIHL
%9,

FFIZ, abc.ABCMeta X X 7 7 A%, HREIK S 7 X (ABCs) %7 RIAKEJE Y 7 R (virtual base classes)” & LT,
6D ABC % &1, (EEO 2 7 2% (MAASME &) BIGET 372910, ChEDAY v FEFELTH
S

class.__instancecheck__(self, instance)
instance B (E#E. F7IIHHEZHNC) class DA Y ARV RALEZ BN ZHEIT true ZIRLET, EFRIN
TWLUX, isinstance(instance, class) DEED-DIIMIHINE T,

class.__subclasscheck__(self, subclass)
subclass B3 (E#E, FEMHERNC) class DI T 7 T AL EZ LN LIHEIC true ZIRLET, ERINT
WiiE, issubclass(subclass, class) OFEBEDDICMIHINE T,

BB, INHDXY Y FlE 7F5ADE (X& 7 FR) L THRRINET, %W@??X&:7 TAXY v FeLT
ERTHILIITEEFEA, TR A VAR VRAZNEARD I SATHD T WZDH, A4 VAR Y RN
HENLRHERX Y v FOMRE—HLTWET,

BE:

PEP 3119 - HREEVSADEA MMRHEKEZ 7 R (abc TV 2 — V%2 SR) 2 FiBICEBMT 2 Xk
BWTO#HEED S,  instancecheck () ¥ __subclasscheck () %@L T. isinstance() &
issubclass () ICHEOEIERZ X270 DIREDOILARRH D 5,

335 JxxVUyIB%EIZIaL—+T3B

When using type annotations, it is often useful to parameterize a generic type using Python’s square-brackets
notation. For example, the annotation 1ist[int] might be used to signify a 1ist 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
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Generics, user-defined generics and typing.Generic EITRIC NI X —XFLEDARETH D, 2O T
FrohW—DPERTELZY XV I I TRARRETIHEDRF 2 XY MTT,

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

classmethod object.__class_getitem__(cls, key)

key 1CH MBI TRIMLE N 22V v 2 7 R RT ATV =7 M IBLE 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 object

if it is properly defined.

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

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

from inspect import isclass

def subscribe(obj, x):

"""Return the result of the expresston “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__'):

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

return class_of_obj.__getitem__(obj, x)

# Else, if obj is a class and defines __class_getitem__,
# call obj.__class_getitem__ (z)
elif isclass(obj) and hasattr(obj, '__class_getitem__'):

return obj.__class_getitem__(x)

# Else, rTatise 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 list[int], dict[str, float] and tuple[str, bytes] all result in

__class_getitem_ _ () being called:

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

>>> type(list)

<class 'type'>

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

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

>>> list[int]

list[int]

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

>>> type(list[int])

<class 'types.GenericAlias'>

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

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

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type(Menu)

<class 'enum.EnumMeta'>

>>> # EnumlMeta defines __getitem__,

>>> # so __class_getitem__ s nmot called,

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

KOR=IHE)
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(FIDR=I 5 DfEE)

<Menu.SPAM: 'spam'>
>>> type(Menul['SPAM'])

<enum 'Menu'>

BE:

PEP 560 - typing EXa—)eozx )y oBIIWNT3EEBAT7ICE S R—F Introducing
__class_getitem__ (), and outlining when a subscription results in __class_getitem__() be-

ing called instead of __getitem _ ()

3.3.6 FUHLAGA Iz I b ZEITIal—+T3

object.__call__(self[, args...])
A VAR YADPEBE LT IR BIIBUHZINET, ZOX Yy FRERINTVWEHE,
x(argl, arg2, ...) FKE»ICIE type(x).__call__(x, argl, ...) KEHIIhFET,

33.7 A7 F%ZIZal—F93

RIZEFEXAYy FEERTEZIL T, AV 7FA 727 VeEETEET, aVy 7 HI@EEZX (VA &
TN DEIR) =TV ZA L (BEOESR)IvEYY TIH, Moary7FbEUC LI CKRHT LM T
EFET, RODAY v FEE -7 YA LYYy BV 72 BT 2 7-01Ibn T, lEDEVX, > —F
VATHF—LLTHZZ2DE N2> —Fr Y ADEX2LTO0 <=k < N 238K L. d LIEEROHHA
BEHRT D slice A7V 27 FTT, vy U3, Python DIZHED FE 470227 FDXAY v Re RS
AR T BHXY Y KN keys() | values() . items() . get () . clear() . setdefault() . pop() . popitem()
. copy() | update() ZRMHT 2 Z L LI N TV E T, collections EY 2 — LI, MutableMapping %
BEEVZR BHRML. __getitem _ (). __setitem _ (). __delitem _() . keys() EWHHML R EX Y v
FHDP ORI TR XY v REERT 20 Z2I TANET, AIEY =5 » A&, Python OFEHED list 47
7 FEFLTEIIC XY v F append() . count() . index() . extend() . insert() . pop() . remove()
. reverse() | sort() MU INETT, HRKIC, ¥—F AN (EEZEEKT 2) AL (YIEL 2=k
T3) FHEE, DINICHATEXY Y K __add__ (). __radd__ () __dadd__ () __mul__() . __rmul__() .
_imul__ () BEBRLTEEINEZTT; 2L T, 2LV OBEHE FIRIERTRNETEDLD FHA, Yy EY
o= REMAE D, IEORWV in HEFHHEZ S L5 __contains__ () XYV v REREETRZITT,
RYEYI TR in 3Ry BV 7 DOF—2MEIRETT; O —F VATREEZMRIRNETT, vyE¥ 73
=T VRY, AVTFOMEBORVWKENENTEE LD __dter _ () XV vy FEFEIRETT, vy vy
TIE __iter__ ) BA 7Y =27 bOF -0 L TRELHE,; > —F Y ATREREO KB ZITSNETT,

object.__len__(self)
MEOH U THARAABE len() ZEELET, AT7Y27 bORE % 0 U EOBBTREZFERD X
HFh, £z, __bool__ () XAVY REERLTELI., __len O XYYy FR0ERTEIRATO2S
M, TNEHBE VY TFRRAPTIERBARINET,
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CPython EEDFM: CPython Tld, A 7Y z227 FORIIIFAKTS sys.maxsize TH D Z L EK
ENF T, RID sys.maxsize ZBZ 2HE. (len() DK H7R) WL D0 DH¥AEIX OverflowError %

EHTETL x5, BEBfEE LTOHIET OverflowError ZiEH LAWE ST 2 IZE, A7V =27 M
__bool__ () XYy FEERLTVRINIRD A,

object.__length_hint__(self)
FEOHH LT operator.length_hint() ZEE L £3, A7V =7 POHEESNEIRE (EBEOBD LD R
Dol o/DT2hb LOEEA) ZIRIRITNUUIRD THA, B 0 U Lo TRIFNIR
DEHA, IRDEIX NotImplemented X225 EDH D EI0. ZDHAEIX __length_hint__ XY v K
DR olHAa AL eBbNET, TOXY vy FIMPICRELTH D, EHEEZBETIEIDD FEA,

N— g v 3.4 TE.

AR: R4 70E PUIFD 3 XYy FIZXk o THHBIZITORL E 3. RO K 5 RO LI

a[1:2] = b

KD X512 HH

%

sh

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

TRHEHETT, BELRVWAT A ADEHEIZ None THDHHNF T,

object.__getitem__(self, key)
self [key] OfEHFEAM (evaluation) ZEH T 2 DM IHENET, >—T VX BOBE, F—r L
TEBBEAITARFT T 27 V2B TERINERD EEA, (- T VA BMETIaL—-1+35%
B) BDA VT 7 ADMIRIE __getitem _ () AV v RRELRDET, key PTEYIRETH - 155G
TypeError ZIXMH L THRFEWERA; (AHDA ¥ 77 ZEIH L TH & 22 DR Z1T 5 72 £ T) key 53
=TV ADA VT REGHDETH 555, IndexError ZiEH LRITIUIRD FXHA, v T DY
B key KD DD AEE (VT FHREEFNTVRWVWIER). KeyError ZEH LARFIUIR D FHA,

AR for V=TT =T Y RADKIGEIEL ST E 2 X515 572012, RIERA ¥ 77 21X
L T IndexError EHEIN2 D HIfFLTVWE T,

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

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

object.__setitem__(self, key, value)
self [key] I T 2RAZEET 2D UIHEINET, __getitem _ () LR UFEEFEEIHTITE
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DET, ZOXYy REFREETEZIDE, HDE2F—INTEEOEEEZYR—NLTWED, Filzkhdx—%
BMTEZ L5~y TDGEY, DIBERPBEEIRMIZIENTEZS— 7 Y ADBFERITI T, FIER
key WXL TIE, __getitem _ () XY v FEFEBOHINDOZEHZITHRITIIRD £HA,

object.__delitem__ (self, key)
self [key] DHIFRZHEET 27-DIMFINENE T, __getitem _ () LRUEEFHEIDHTIIED T,
DXV y FRFETELIDR, F—OHREYR—FLTWE~y JOgGAEL, HELZHIRTE> -7
VRADGEF T, RIER key WX LTI, __getitem _ () XY v RrEFOHINDEHEITORITA
372D F8 Ao

object.__missing__ (self, key)
self[key]l] DELKIZBVWTHENZF —DFLELLEP oL EIC, dict DV T2 57 2D%dIZ
dict.__getitem__ () W Xo THUFHEXNET,

object.__iter__(self)
TDAY Y FiE, ary7HIHLT A7L—%2 PERINLFECHFIHEINET, TOXYy P& av
TFHROETOA TV 27 MZE> TRIEUHETE S X5%, A 7L =24 7Y =7 bRiRERITIN
BiabhFERA, S EYI TR, av7FHOF I > TR L ZITIRD R A,

object.__reversed__(self)
reversed() HAALBBMPWAMA T —> a Y EEET I DI, ((FETUR) BUOHLES, av
THHNOEEREZWIACA T L — T2, LA TL—XEBRITRETT,

__reversed__() XV v EERINTOVRVEE, reversed() MiAABEIX sequence 71 + 2L
(__len__ () & __getitem _()) o/ /IRICT7 + =W Nv 7 LET, sequence 710 k 2)L%EH K-k
L7zt 7Y 27 MiE, reversed() D JFEROVWWERELEMTEZLEEICDA __reversed__ () B7E
ETHNETT,

T 2 M EET (in BEK not in) BB, 2> FFOBEHEIHT S REMIED X S5 IHESRET, Ly
L. Y754 79 =2 FCUTORTEA Y v REERLT, X DIRNRFEETo72D, A7V =2 b A4 T
STATHRLTHEVEIICTEET,

object.__contains__ (self, item)
JilE 7 A MEELHEET 272 DITMEIHEINE T, item 25 self MICIFET 2BEICIEEL, 25 TRV
BARIBERIRINERD R A, v TH T 27 FOBHE, HPF—HOMETITR L, F—1Txfd
BIRET A T 2EZZITIUIRD T A

__contains__ () BEBLEZVA T2 FMIRHLTIE. ANy T RAMIES, _ _iter () Zffio
72REERAAET. KW =7 Y ARE T e bai __getitem _ () BEVWET, EEE TJ7L2RAD
COE ZBRLTREW,
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3.3.8 HMEEZITIaL—FT3

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

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

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

object.

object.__xor__(self, other)

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

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

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

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

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

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

object.__ror__(self, other)

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

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

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

object.__iadd__(self, other)

object.__isub__(self, other)

object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

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

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

object.

__ior__(self, other)

INBHDOX Yy FEICH U TRERMRA (+=, -=, %=, 0=, /=, //=, =, **=, <<=, >>= &=, "=, I=) %
FELUET, CHODAY y FIZBEIEA Y FL— 2T (self #EET3) 175 £ 58A. 2ORR (2
WEIEZHD FVBAD self THHONERA) ZIREILINEIRD EFVA, FFEDXAY v Fﬁ’ﬁ%éﬂfh‘tﬁ
WA, ZOBRBEEMEEIGERDOA Y v FIZ7+ =Ny Z73N0EF, B2 2D __dadd_ () XV
FEFFOIIRADA VARV ATHBGE, x += yid x = x.__iadd__(y) EFEMTI, Z5 TRV
B, x + y OFFfi L FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKTIZ. BER
A FHLZVWT 7 —1cb 2 d LA ¥ A (fag-augmented-assignment-tuple-error S L T 72

*3

*4

ZZTO " HFR=FLTOVRWY 2WVWIDIE, ZIADBEDRAY v Reffo TWRWA, ZD XY v ) NotImplemented ZiX3 &
WHEKRTT, GOWMEHETONERT XY v RALEEFE L WEEIKIE, XY v FIZ None 3R EL TEWIEEA—I5F 5L
LA, WEEZETOEARIC #5IF3 2 WS IERNOMREEEAE T,

FAUBOHHEETFICOWTIE, EREDAY v ¥ (22 21E __add__ ) BRMLEIBE. ZOHEIZFHE— PSR TWRENE AR E
nET, Zhld. FRLEXY v RAIERH X WEHCcE

3.3.
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XWV) B ZOXEENIERET - XETLOEHO—FTT,

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

PR U CHUHBMER (-, +, abs () BLY ~) 2FELL 7,

object.__complex__(self)
object.__int__(self)
object.__float__(self)
HHAAABBD complex(), int (), float ) DEED SILCHENE T, M RAOME RS 2 U7

DEEA.

object.__index__(self)
MECNH LT operator.index() 2% L 3, Python 2 EUEA 7Y = 7 M ERERA 7Y = 7 MIcEKR
BT 2RBEDDB5E (e ZERATA > 7%, HARAAD bin() | hex() . oct () BAK) 1XHIC
MOHENET, ZOXY Y RBH2 L ZOBIEA TS = 7 b PBEBIITHZ Z e TRBINET, BEE
RERTNUIRD R A

&L __ant__(), __float__(), __complez__ () DEBEINTVARWVWEEG, MAAABEKD int(),
float (), complex() & __indez _ () W7 =N v 7 LET,

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAIAABEEED round () ¥ math €Y 2 — LEED trunc(), floor(), ceil() OEENSLEUIH X
EF, ndigits 75 __round__() WEINBRVWEDIZ. ZhS5DETD XY v Fid Integral (2 TWIiE
int) KYIDEEDLNIA TSI 27 PDEEIRTNETT,

The built-in function int() falls back to __ trunc__ () if neither __int_ () nor __index () is

defined.

3.3.9 with XEaAVFF I hTv2—T v

aAVTHFRA I =T v (context manager) L&, with XOETRICT Y RA LAV THFAVEERT ST
VI bPTF, AVFFAIIA=—V ¥, 2= 7Ry 7 2ETTL2DICBERAD OB I CHOOUIEE
PTNET, AaVTFALITR—Y ¥ LB, with X (with X OFEEZZR) ICXDEBHIIE T, bR
Yy REEHENUHT I TEHTL2ZIHTEET,

AT FRAPIH =T ¥ OREWLHENTT & LT A L7o—OUEROREB LTE#H, VY —20om vy
ETVRY T T7ANDA =T e 7a—XREPEFOLNET,
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AVTFRAINYRA =TI X IZOWVWTDE 5K BIFHRITOVTIE, typecontextmanager ZZHE L T L 72X W0,

object.__enter__(self)
AVTFRAMIRI =Y DDAD OTEITINZUHTT, with ik, XD as HiTHESINZEERT
ZDXYy REMUOHLES,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAMIR=Y Y OHOTETEINZNHETT, RTX=REF, aVTFAMIPKRT LEFERE %o
7B OWTEHBAL TWE T, a7 F X MBI AR TRT L2583, £ To5| 282 None 23
WESNET,

b L. BRI EN, 220X Yy PRI ZIIHIL 72W5E (5hbb, fIANEREESN L DERE 0w
BE). ZOXYy P True ZIRSBENHD £F, Z5TRINE. 20XV v FOKTE, sl
WEDIGET 2 Z T b £9,

__ezit__ () XYy FIIRTIMo PN ZHEEETRETEDD A, 24U, MO LRoOEETE
o TLEE W,

BE:

PEP 343 - "with" XF7— kX2 + Python @ with XDtk HR. BIOHIPRESHINTVETS,

3.3.10 VS ZANA—=2I vy FOMEF IBOARXRZIAL X

RE=>OHTr I 24 EFAT 256, MESFIBIZT 7 0 M TIEIAHATE £8 A, MyClass TRl Y R—
P37V e | case MyClass(x, y) (ZEHEEMNTT, ZDXIRAX—V2FHT2I12E, _ match_args
EBEE 7 S RACERT H2RENDHD T,
object.__match_args__
DY T AERINILFINDR T TH A VARET T, TDT T ADY T AKX — 2 ONLES O FTH]
Aahz e, 2PN OMESIEEIST 5 _ match_args  ODHFOEEF—TV—F T35, F—7U—
FEIBUCE SN E T, ZOBELRVRIE. O PREINTVWEDLRFETT,

il 21X, » L MyClass.__match_args__ I ("left", "center", "right") MWE &R I N T A,
case MyClass(x, y) & case MyClass(left=x, center=y) t W ZE T3, XX — Y D5 D EII
__match_args ~ DBFBBEFREIZNL I THRIFNEZL R VERICEERLTLEI W, L. Z2oz
BEiE, "X —>< v FI3 TypeError 2L £7,

N— a v 3.10 TEM.
BE,

PEP 634 - #&M/NZ—><T v F match XDFEM,
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3.3.11 FHAYV v FIER

HARLDY T AT, FFEX Y v ROBEEROMOH LI, A 7927 DA VAR VAFFETERL, A 7927
FORITERINTWVWR L ZICDAELLIETZ Z MRS NE T, ZOFHEDH, LUITDa— FiEflszE
EHLE3:

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

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

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

COEWEOE R R AMEIE. __hash__ O ¥ __repr_ _ () E\WVWoltype ATV 27 P EELIRTOA TV =

I TCEBINTOVARHEAY Y FIBHDFT, THHDXY vy ROBEROBMRNBEHEOBRRE a2 2#is 72
LA, type A7V 27 AR L TETINL ZITEBRLTLEVET:

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

True

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

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

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

TIADIEEAYV v FEZDIIIICLTEITLES T35 Z2id. ‘metaclass confusion” LFHEINZ Z L b D
D. KRV v FERBTA L XWEIA VARV RABEANL RRAT B2 THEXNET:

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

True

EFEWED 72Dz A Y AR Y RAJEN R AF 9 T 2DITMAT, FHEXY v FRREIA TS =27 bDRX XI5 X%
EBT, __getattribute__ () XV v RHNAL AL ET:

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

return type.__getattribute__ (*args)

>>> class C(object, metaclass=Meta):
def __len__(self):

return 10

(RDR=I12Hi L)
64 BIET-RETIL




The Python Language Reference, 'J'J—X 3.10.19

(FIDR=I 5 DfEE)

def __getattribute__(*args):

print("Class getattribute invoked")

return object.__getattribute__(xargs)
>>> ¢ = CO
>>> ¢.__len__() # Ezplicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__(c) # Ezplicit lookup via type
Metaclass getattribute invoked
10

>>> len(c) # Implicit lookup
10

ZDEXSIT __getattribute__ () BEHEEZNA SR FT B LT, FEA YV Yy FOTWICHET 25 2BEOHHE
GIEHZ I (FHA Y Y FI3A V2TV Zp5—B L TETEINI DI IR T 27 MZERE LEITHIE
BHRHBW), A VX =TV XE2GEHLT 27-DDORERRMPIFICAD £5,

3.4 JIL—F>

3.4.1 HRIEEX T 20 b+ (Awaitable Object)

awaitable & 7Y = 7 ME—MENCIE __await__ () XYV v RPFEEINRTOVWET, async def BHEIIRT
Coroutine 77 T b 3FFERTEET T,

FEMR:  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 RS HIFIUIRD FH A, TDXY v P& awaitable 7Y =7 Ve FRET2DIHbIL b N
T, BHEDZDIZ, asyncio.Future ITIZZI DX Y v FREEIN, await R BFEEZEO LS 1T
BoTWETD,

EFR: The language doesn’t place any restriction on the type or value of the objects yielded by 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—a ¥ 3.5 TEM.

3.4. JlL—F> 65
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BE:

FEATRELT 7Y 2 7 MIZOWT X DFEEL K 1Z PEP 492 2L TL XV,

342 JIW—F>FTTxU k

Coroutine 772 TV b X awaitable A 7Y =27 b TFo __await__ () ZFFCH L. Z D& D EIZN U KIEL
BETZ2Z2Tal—FYOETEGETCEET, aL—FYOETHET LHIEERLLL & 4 7L —XIE
StopIteration ZiAMi L. ZDHISD value BIHITE D EEZFEE T, aL—F UoHIAEEL LHEE,
ATL=RIZEVEEWEINET, aL—F2h 5 Stoplteration FIANZIMIEHTRNETIED D £HA,

AN—=F NIRRT 2 A Yy FHHD, ZHHB Iz AL —RDXY v FALOHUTT (Pl —52-1
TL=XYyF Z2ZRLTIEIWV), ZEL, PR —&EES T, 2)V—F VIFREUHZ BRI R—
FLTWEEA,

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

coroutine.send (value)
IN—FDORITERB LB LZD LE S, value 23 None DIHFEX, __await__ () BRI
ATL—REHEDZDEFEFETT, value 7% None THRWHEIEX., ZDar—F e —KEILEX B4 T
L—&D send() XYy MU ZRAEL £7, iR (BDE2 StopIteration 2% DOFIS) &, L
THEFHLZX D% _await__ () ORDEICH L TRELUEZ{To- 2RI TT,

coroutine.throw(value)

corou‘cine.throw(?ﬁype[7 value[, tmceback] ])
aAN—F Y THRESINLANERLEE LE T, ZOXY Y Rl A TV —RiZar—F v —KEILT 2
throw() XY v FRHIGECNIHEZELET, £ 5 TROVWEHEIE, T LMD 5 FI5 0% &
NET, R GBDED StopIteration 2 Z DMDHFINN) 1Z. LTHFHLZLD7R __await__ () DIKED
i U TR Z T o 72 2 E LRI TT, I aL—F > O TR IR D - 7256, MU LT
N EhE T,

coroutine.close()
IN—FUDATHEOHRAMNIE LK T LET, aL—F VD —RELEL TV EREAE, aL—F v E—
FHEILZ B2 7L —RIZ close() XV v RpHIUE, TR ZNCMHEZELE T, 2L T—REFEIkL
L /7-#ig575> 5 GeneratorExit AEH I, HEBIar—FUPHTEEOHRATITIEZITVWET, Kk
2o FATHRBENT VR o HETSH, IN—F VICETHET LEHIZMIT 9,

AN—F T FTI 2l PHEESINL L ZI2E. FEROFIEERETHEBRNICAL S E T,
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3.4.3 JEEHAr 7L —42 (Asynchronous lterator)

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

object.__aiter__(self)
FEREAATL—R 7027 bERILL TERED EHA,

object.__anext__(self)
ATV —RDRDEZIRT FERIREA T2 I b ZIRSRTFIRD FHA, RIBUEIKT Lt 21T
'3 StopAsyncIteration =7 —ZXMHITNETT,

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—Y a ¥ 3.7 TEH: Python 3.7 X DI TIZ.
L7,

_aiter (O3 IEEERA T L —& 1272 % qwaitable BiIREF

Python 3.7 2251, __aiter__ O FIERMAA 7L —2 A T2 =27 P 2RSS BZINELD £¥A, ZHLSDOH D
%ZiR3 & TypeError 12740 %9,

3.4.4 JEFRHEAO > THF X Y R—2 v (Asynchronous Context Manager)
FFEMIAVTHFRAIIR—T v 13, __aenter__ XV v P& __aexit__ XY v FNETEITZ ~KEILTE2
AVTFAMIYR—T ¥ T,

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

object.__aenter__(self)
WEMIWZZDOXY v Rl _enter O WXETWETH, FEAIGEA TSI 2RI RTINSO R
W ZARPIDNERD £T,
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object.__aexit__(self, exc_type, exc_value, traceback)

SGERNCIZZ DAY v Fid __ezit__ (O TV ETH, HRAGEA TSI b 2RI RFAUIRS 20N

ETABRINELZD T,

FERAI Y TF A= % 7 5 2D

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—Ta ¥ 3.5 TEM.

filE
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FOUR

HRITETIL

4.1 7075 LDWEE

Python 7025 2da— 7oy 2hofRENET, Tuv 2 (block) &, —2DFr:br LTHITFEINS
Python 70275 A7 XA FOMIF TS, £ 22—/, BEAKK, ZL T I7RAERIETay 7 THD, HFEHIC
ANENlLEADaAa< Y R TRy I TT, AZVT 7740 (A X =TY)RFEATT e LTEZ LN
D, AV XR=TFVRIZav Yy FIAL V5 LTERbNET 7 4L) ba—RKT7av /TS, A7V havy
R (A =TV RDaAa<vY R4V LT -c A7 aryTiREINTa~Y F) da—-K7ay 7 T3, 518 -n
ZHEALT, avY R34V by FLRNAVRZ YT (F8DBEY 2—)b __main__ ) E LTHEITSNSE
Ja—NbFELa-—RFTuy T, HAALBE eval() R exec() WWEINXFHEIBba—-FTuy r
TY,

a—-Fr7uay 7k, EfT7 VL —24 (execution frame) FTEITENET, ET 7L -1 (TAv Zifibi
%) BEEERPND 5N TVET, o BEOaA—F7uy ZOETHET LEERK, Y0X527v27 40
FTR M T 20EREL TVET,

4.2 &FiolF £ R (naming and binding)

4.2.1 BZEIDRE
LB (name) &, ATV =2 b EBELET, ANEEATSIE, AHAOFE (name binding) HIEETU
£,
IVENOL: S GREAY: IR L AR
« formal parameters to functions,
o VI RER,
o BIRUER,
o AR,
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e targets that are identifiers if occurring in an assignment:
— for loop header,
— after as in a with statement, ezcept clause or in the as-pattern in structural pattern matching,
— in a capture pattern in structural pattern matching

e 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 XTHRESNLNRIT, (del DFEMERMNITIE, EEZHETOMK (unbind) TIHY) XOHM L, FiFFEADD
DEAHLEINZET,

RAZR import XIFWIhd, 7 7 APHIER. TV 2—LLNL (by L)l a—F7ay 7)) NTER
Zh %7,

HBEA TRy JATHEMEEINTWSR S, nonlocal R global L LTEFENTVWARVWED, 2HUiZzD 7
0y 7 on—A VR (local variable) TF, H2HARMEY 2 — VLV THREBINT W25, ZOHFNIES
0 — LEH (global variable) T3, (E¥a—1a—F7 Ry Z7OEE, R—hLEHTH, 7un—r LB
THHVET, ) DIEEDH2a—F 7y JNTHODATVT, 2070y JTERBZEINATVRVWASL, Z
I B HEE (free variable) TI,

Tar o AT F A MHCARIABHEIT 270 Z0ATIBEOR TV RSN T m v 2 TERE R
7= K& (binding) Zffio> THATOBRHBTONE T,

4.2.2 ZEIER

A a—7 (scope) ¥ 7Ry ZJNOLEIORFMELZIROET, B —HNVEBDH L 70y JNTERINTWSY
B EBORA-TEZZD Ty 72 EAET, BT ey JNTHEIDERET- 7256, Z20H0 7wy 7n
ZENZHO R EZITHORVIED, ER7uy Z7HDETOT 0y 752E&0 L5 IR a— PRI E T,

Hr4HHNI— N Ty JNTHDNS &, ZOHFIZRDIAGLOGHS X572 R2a—7 (&RINA 2 —7: nearest
enclosing scope) Z o THMOMRREZITVWE T, TH LR =63, H5a—-F7ny JNTEBHRTE
32— TOEAE. 78 v 7 OBREE (environment) ¥ MIINF T,

ZHINEL R 5oz &3, NameError fIANEHRINE T, HREDRa—THEEDDH DT, &Hi
BELNAEF T —AAEEBFFEICRBI N TR WSS, UnboundLocalError HIAf A3t XN E 5,
UnboundLocalError & NameError D+ 7 AT,

HIZLHBa— R 70y RO IHhTHREBIEENTWES, 2070y JNTHEDLN S ZOLENITRT, B
EDOTay 7ADBRe LTkbET, 202D, HELHBZFO Ty JNTHBXASRNIZHbNLS
S —IZokMHET, ZORANIBEKTY, Python IZIZEENHL. a— K70y 70¥ 2 TdARTHERED
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TEFET, H2aA—F7Rv 7B —hAERIE. 70y 707 %R 2EH» 5 LHiHERErERE TS 2
Y OHRESINET, #llZ UnboundLocalError i22OWT D FAQ JHH 2B L TL F X W,

global XWB 70y ZNIZH B, FDOXTHIESNLLHNTEIC Ny TLNVOAFIEM TR W4T 2 S
MLES, 20504 NI. by TLNLVOARIZEMTRREINE T, 20D, 77— ULARIZER. 3hkb
HbZDA-F7ay 7 2ELEY 2 — VOLFTER L, HAAALEIZER”, $2bBEY 22—/ builtins D
RIZEHEPMBRINE T, BN/ 0 — ILVAFIEBIPMBR I NE T, AR 78— VBRI H D0 5720
R, MHAABARTZEMDRRINE T, global . Fl#lE N HET RN DN 2 FNIEAR S TV
IR H FHA

global &, M7y 7 OFMIEL R LR a—T2Hb %57, »2HHEMDOKRNR 32— 712 global X3
HHGE. FOHEAZRIZZ 0 — UVEHE ARSHET,

nonlocal XIZ & o T, MILT 2B ENBEBRA 2 —FTEALFIICHBENLZRZZRT 2 L5k D %
3o b LAHINE ORNBEIER 2 — B FEELRITFIUR, 2 ¥ 281 LIRIZ SyntaxError A EIF 6N E T,

HBEY 22— VOHHZEMIX, ZDEY 2 — VPRI import XNFRCHEINI/ERENE T, A2V T+
FEY 2—/V (main module) 13FIZ __main__ EMINET,

VIRAEE TRy 7 exec() R eval() IXF 2518k, BEIEFOXRTRAITT, 77 RE&RIX. K%
52 L ERTZ I TEZFEITARERLTT, ThoDOSIE, ARIERD 72 DMHE DL — BN E T
2, HEIhTwRna =D VEBHR 7 80— OV REFIE-ED SMBIN2 L WHBIADBH D £5, 77 RERD
BTN 7 7 R DBERHFICRD T, 77 ANTERSINLATORI-FE, 752D 70y ZITRESN
¥ Ay FOa— 7y ZIZRBIRREINEEA, - NERELPY = 2L =2 BB R a—-7F2HHL TE
EINTVWEOT, Ra—FOIRHMHAINTT, 2D, XD LS Ka— FIFRMBL £

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

4.2.3 #HAHAH L HIPRT S DET

CPython REDQFHM: = —HX __builtins__ MM EIRNZITIED D FHA; ZHIIEFICHEDFHMTT,
HAAADELHIZZE O DIEE A —N—F 4 F LIz —Hid, builtins EY 2 —L% import LT, ZDEME
YN EE T HRETT,

Hia—K7ay 7 OFRTICHET 2 HAAALAIZERIZ, EBRICIZa— 7y 7070 — L2 2
5401 __builtins__ MK ITB I THRO2D EF; __builtins__ EHFELEI 2 — A TRIFNERD %
FA (BREOHEIEY 2 - VOFHEMEDLDNET), 7740 F Tl __main__ EY 2 —LHIZEWVWTIL
__builtins__ {FMAAAEY 2 —/L builtins TY; ZNLHNDEREDEY 2 —MIZBWTIE, __builtins__
¥ builtins EY 2 —VHBOFHEDTZA Y 7 A TT,

4.2. %E1DF e R#E (naming and binding) 71
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4.2.4 BHIBHEEEEDPDED

HHZBDARIRRIE T > A VTR S RITRICATDRE T, 2F D, Uhoa— 42 2HAOL XS

i=10

def £0O):
print(i)

i =42

£0O

eval() & exec() BB, AFIOMERIC, FEDRBEOLTEMZ 2D TIEDHD ¥ A, LANIMECH LEID
O — AR 70— NOVEGFTZEB TR T E %3, HHABIIENARZEM TR . e —oOLEai2eR D & Bk
INFET, LexecO ¥ eval) BEUICEA T Y a Y DB H D, Fu—r Lk a—BLARIZEME A —NT
4 R TEXT, AEIZEMI—D LofE SR UE, W oAEZER e LTEbh g,

4.3 Fl4

B EE, a—F7ry 70@EOHE7a—2HkL T, =7 —2ZOMMORSKILRNZUHETE S X512
T5DOFETT, HIIHNIT T - SN T X (raise) SNET; HIAHE. =7 —DFRAELDE LD
a—RN7ay sy, 7-pREELLa-FT7ay JEZRLIEZENCTIHLTWSa—- 7 a vy 7T WE
(handle) $5Z P TEXT,

Python £ ¥ &7V &%, V&4 55— (LafRERY) 2l Eh s L fsb AN L ES, Python 70275
L5, raise X o THIRINICHIIN Z AT 2 28 b TEE T, BIS 2 KT (exception handler) 1&, try

. except XTHETAIEMNTEE T, try XD finally Hiz#HS52 27V —>7 v Fa—F (cleanup code)
PETEET, 20— NIFIHNIEL LA, HfTT2a—F7ay JTHANEZTHEEIRITHE
TEh%9,

Python &, =7 —QUEIC ” 70 2'Z LD T (termination)” ETFTAEZHWTWET: HIANY FFE Trs
T DA FEE LT R BT 2 2 A TE, ANV R IDOIMUlD LAV i S 2 Z 2 idTE 3, ([
DD oTea— N ZRNPOFETLABTDOTRHRWVRD ) 27 —DFKRZBEE LD, FATITRKL 8F%
PHEFTZLETEEREA,

FIANBEL NIRRTV E, A Y Z TV RE T T LDETERT EIEE 0, WiEXAL VL — I EZRL
9, Y5504, BISD SystemExit TRIFIUL, ZAZv 7D ML —2Ny 72 HHLET,

BIIE, 75 AL VAR R Lo TSN E T, except HilZA VARV RAD I 5 R e OWTEIRINE
T ZHEA VARV ADT T A, FD IEFEEEREI SR 2SR LET, TOA VARV REIAY RFFITE-
TR S, BISNEFICET 2 E8IMEMEEZ 2 2B TEET,

AR SO X v =T Python API fifICIZEFh TV ERA, X v =Y DHNAFIE. H2 Python ©
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N=TareRDON—a VO TELER LZEBEXINLIAHENDZDT, BEAN—Sa D[ VR TYXT
FET 2 L5570 a— RiE FIAX vy E—SDRNBIKESEEIRZTIEDD A,

try SUZTDOWTIE, try 3 fi, raise XITDWTIE raise X HiD SR L TL X0,

1D

4.3. 5 73






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

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

REANE import XESRL TL7Z2& W,

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

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

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

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

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

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

5.2 N\wir—2

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

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

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

FTRTOEY 2 —VIIAHTZFSE £3, Python DEMET 7t XOGEL FRRIZ, 7%y & — Y DAFNIE Sy
F—I%t Ry P BETRUYIGNE T, LD o T, email EWIHHRTD Ny & —I%, ZNHET email .mime
PWIHIZRIDY TRy r—, XHIZFNICEEND email .mime.text EEIHKFDES 2 — NV EBEZDI L
MTEFET,

5.2.1 BEONYT—

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

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

parent/
__init__.py

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

one/
__init__.py

two/
__init__.py

three/
__init__.py

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

5.2.2 ZHEIZEMNY T —2

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

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

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

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

5.3 BEK

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

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

5.3. % 7
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5.3.1 EYa—-Il¥xvyva

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

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

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

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

532 I —cO—4—

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

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

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

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

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

533 1VR—+Tvo

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

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

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

5.3.4 XHZNZX

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

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

XRNRA + 774X =D find_spec() XV v FIZ 2 DF/23 3 D058 ELTMOIHLES, 1 DHODFI
BixA Y R=1PENBEY 2 —VDTEEMB T, Bl foo.bar.baz RETT, 2 DHDOFIHIIEY 2 -1
ODRBTHDONZ SR TT, BMEMOEY 2—1Tld 2 DHOFHUZ None KL E T, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy 7 —2 D __path__ BHEDMETT, #Y)%2 __path__ BHICT7 7 ATE
2o 1235813, ModuleNotFoundError WA ENE T, 3 DHOGIIE, HrTr—RENd3X—F v iR
BHRFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI Xy PEV2—L Ly b
LES,

5.3. &% 79
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X ZARAFE, 1 HOA Y R—- FERTEBEEESNSAREEESH D £5, Al BERT2EY 2 -2 h
HERF Yy aZNTVWRWVWE L7zE BT foo.bar.baz 24 Y ER—1+ T2, RINEERXRRR T 74>
K — (mpf) 12X LT mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ R— MUEETVE
9, foo A ¥ R— b EIN/2IC, mpf.find_spec("foo.bar", foo.__path__, None) RM-UH L TV 2
B HD X ZASRZDFEEMTOI, foo.bar B34 VK- FXNET, foo.bar DA Y R— METITbILL, Bk
DEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUH L TVWEE T,

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

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

N—=Pay 34 TEH: XZRRX 774 >X—0O find_module() XY v Kl find_spec() ICEE#I 5N
¥ L7z find_module() XY v FIZIEHELE (deprecated) TF, BIED XY v RIS THEER LICEHI X F 355,
A YR=IEMEIET 7 4 VX =23 find_spec() ZEEL TVRVWHEHIZOAZNEZHAL T,

N—=a ¥ 310 TEHE: £ VK- %D find_module() %M L7235&. ImportWarning 3FEAEL 3,

54 O—F

EY 2R RODP o GE, A VA MEBIIEY 2 A2 e - FI3RICEN (BXUZENICEENS
n—X—) Z2ffingd, I, A FR—1r0oa—FEITEISZLDELTT:

module = None

if spec.loader is not None and hasattr(spec.loader, 'create_module'):
# It i1s 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

(RDR=I12Fi <)
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(FIDR=I 5 DfEE)

try:
spec.loader.exec_module (module)
except BaseException:
try:
del sys.modules[spec.name]
except KeyError:
pass
raise

return sys.modules[spec.name]

DUROFHMCER LT 2 & W0

e sys.modules DHICEZ SN EHI R R OMBEDES 2 — VA7V 7 v 23H 57 5, import XIS Z
NEERELTWBTL x5,

o EVa2UE, B—X—ETa—la— FERITTHANS sys.modules ITFELTVET, £ 2—)L
a— N (EEE I EHENC) BOBEEZ A Y R— b 3R DH 2 DT, CHFEETT,; £V 2 —
V% sys.modules BT 2 Z ¥ T, WED 7 —ATIREROFEIGS, Z L TRED T — A TIREREBIO
0— N, §id o THilEhEd,

o O— FUIIZERR LGS, ZORMUIZEY 2 —0IE - ZL T, ZDEY 2 — L7217 -- sys.modules
PO D RPN E T, sys.modules ¥ v v ¥ 2 lBIIKEEFNTVWITRTOEY 2 —L e, BEEHE LT
B— RIS LT RTDEY 2 —/UE, HiZF v vy 200RSNET, 23U r— FEI3EIT, v
O— FOEEIFRKLZEY 2 —1D sys.modules ICHEINFE T,

o BDEUIIY TENEINZXIIZ, BV 2 —AMELNTHLETEINS T TOMICA »K— FMEHIZ
AVR=-MEHEOEY 2 —VEMERELET (LEHEL 2 — FHlO 7 init. module_ attrs”),

o EVa—NFITIZEY 2 —NVOHLATEMIHEEINZ 0 — FOERERRER TS, EITIEn—X -2 ICE
FEh, B—X -2 YDXITHETL2NEIET 2 I LT D £T,

o O— FOMIZIERENT exec_ module() ICEEINZET 2 —UE £ Y F— 1+ OKDODITERENL DL
GRLZ2H LNEEA,

N—Yary 34 TEH: A YK b RAT230—X—OERMNLHRLZT EMEX Lz, THOEBLIANE
importlib.abc.Loader.load_module() XY v FIZXoTHETENE L,

*2 importlib OFHEIF, RO EZEEES 2 2 IGHTITVWET, 20RbDIZ, YV 2— A4 %EHHRT sys.modules H5EY 2 — A
7= befFES, 25352 K@ﬁ%m@ﬂ%ﬁ 4 Y R=PEINEY 2 -2 sys.modules CWEHHTHEREEMZ 52
3 WwH I X z % BETIIRE WIRWEIECE

54. O—F 81
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5.4.1 O—4—

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

H— & —Z L RO L TWR IR $H A

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

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

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

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

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

N—=Ta Yy 3.4 TEH: load_module() XV v KX exec_module() ICX > THEEMEZ SN, £ ¥KR— MEHED
0— FOFTNTOERRNIEZ 5| 223 F Lz,

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

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

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

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

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

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

N—Y a3 3.10 TEH: load_module() ZffH 3 % & ImportWarning MFEEL 5,

542 ¥J7EDa—I

PTETD 22— FFT2DICEDLSBA A= L (BIZIE, importlib API. import %7z(d import-from
AT —bAY M EREEL A VEBO __import__) AMEDLNIBZETH, N T4 VB Y TEY 2L
AT VY 2 - VOAEBMCEEL T, flRAE L%y 7 —Y spam 8% 7EY 2 —)L foo %
Fio TWiHA. spam.foo &4 ¥ AR— b+ L7#&IE spam I3MEDY 7Y 2 — MK S N2 JE@M foo Z2HH %
o UTFOTF4 L7 PUMEER o TWwWd e LEL x5

spam/
__init__.py
foo.py

Z LT spam/__init__.py U TFD XS RoTVWEELET:

from .foo import Foo

CDrE, LIFEFETTSHILICED spam BV 2 — L DHIZ foo & Foo ICHBXN=LRIDEINE T

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python OENBEH LUALZLRIREL -5 3T 28 ZRIEEZLD LAFEAN, ZHUIEEA VR—- PR T 4
DERNBEEIET T, FERRLRITINUIRLZRVDIE (DA ¥ H— F DK% ET) sys.modules['spam']
¢ sys.modules['spam.foo']l MEET 256, BEDHIED foo BIEL LTHEELRITNERLZRVE VS
ZeTd,
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5.4.3 EYa— )Ltk

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

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

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

N— g v 3.4 TEM.

544 A VR—FEEDED a2 —-ILEM

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

__nhame__

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

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

__package__
EYa2—®D __package__ BHIFFRESINRITIUIRD ¥ A, HIFXFFTRIFIUIZR D FBAD.
__name__ CFRICETHMNERA, T 2 —ADB v r—IDHE, __package__ DHIZZD __name__
TRIINEZBD FRA B 2 =A== TROVWEA, by LNV DEY 2 —)LTld __package__
WBEOXTFH, B TED 2 =L TIEHD Ny F —IH[THRITINERD $H A, i#llE PEP 366 2281
TLEEW,

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

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

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

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

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

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

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

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

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

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

5.4.5 module.___path__

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

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

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

546 EXa—ILD repr

F7FNPFTIE, TRTOEY 2 —VFHHTRER repr 2o TWES, LRI, CAETRHBELEZE
HOBREABIHKELTED, EV 2 —UMEMICE o TEY 2 — LA 7P 22 bD repr & & b BRINCHIET 2
ZEMTEXET,

b LEY 2 =AMk (__spec__) ZHRioTWwiUuR, 4 U R— MEHEIIZZ05 repr ZAERL LS LET, B
LZNDERET 20, FREMAEPEFELRFIE, 4 Y R—= b AT LIEEY 2 -V TAFARERD 50 515
BESTT 74V D repr ZHEEEL ¥ 3, Z4U3 module. __name__, module._ _file__, module.__loader__
Z (RO BRVERIZOWTIET 7 40 MEZE o THWRAS) repr ND AN LTHEB S b idAF 5,

b TV S IEMER AT

o EVa—h __spec__ BHEZFo TWAURX, (EARICE FNZEWD repr ZEMT 27D fEb ¥ T,
"name”, "loader”, "origin”, "has_location” BHRSRINE I,

o« EVa2—UWZ __file__ BUDSDZLEIE. TP 2—AD repr D—E LTEDLNE T,

o BV a—IUIT __file__ WA __loader__ AHDH. ZDED None TERWEHEHIX, = —X—D repr
MEY 2—1D repr D—HE LTHEDLNRE T,

o FOTHRIFNI, BICEY 2—)LD __name__ % repr OFFTHWE T,

N—3 a v 3.4 TAH: loader.module_repr () DOHHIZIFHELE (deprecated) TF, 4 ¥R— MEMIZK D E
P2 — UERRDIEY 2 — L repr AR T B 7-DIIHFHEINS K52k EL,

Python 3.3 ¥ DB FHIAMED 72 DIZ, B —&X—OD module_repr() XY v RRERINTWVWAEL, EVa—L
repr AWK T 272D LLOVTNLDO 7 T —F ZHITHNCZDAY v FOBMENE T, 7272L. ZDOA VY
FiZ deprecated T3,

N—= 3 ¥ 3.10 TEHE: module_repr() OMUH LI, £V 2—1®D __spec__ JEHED 7 7t RITHKHM L 721%.
o, __file__ BHEZHITOXA I 7/ TITONS X512 D ¥ L7z, Python 3.12 Ti& module_repr () &
FHINBRLSRETETT,
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547 Fvvyiadhic/N4 - FOEMEL

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

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

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

--check-hash-based-pycs flag.

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

invalidation of bytecode caches.

55 NAR—=R « T7pA 24—

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

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

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

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

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

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

55.1 XAIV KD « T 48—

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

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

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

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

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

RAR=Z + 7 74 Y E—BFRBARAD TR TOERIZOWTRENEE L, 2h2hD 2R L THERZ /82
I> k774 >4H— (PathEntryFinder) Z¥L 3, ZAUIRMBDH 0 20 (FlZI1E. ZOMKRDIHD
stat) MO LOF —N=Ayv F) IR DFZDT, RAR=R + 774 Y R=FNRRABHEL LAY MY -
T77 4 VX =ADHIEMTFZF vy P2 LTHR-oTEEZES, 2DOF v v ¥ 2ld sys.path_importer_cache
WHoTWET (AR LT, 2O0F v v ¥ 2 3ERIE AV R—42— KEHREATBe3, 774 & —
AT PERFELET) . 2OLIIKLT, HEO»»2FED NZAIY R OBFIODD NATY
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)« DA — OMBE—ERIBRRTIUIRRDE T, RAR—R - 774 Y X RRALY } ) DR
EFHETDE 201, 22— a— FTIXHMIZ sys.path_importer_cache 705 F v+ v ¥ 2 R H D FRWLTHW
FEAY,

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

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

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

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

552 NAIV Y - Twpa4—--OFOL

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

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

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

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

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

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

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

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

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

N—Ya ¥ 3.10 TZEHE: Calls to find_module() and find_loader () by the import system will raise

ImportWarning.

5.6 FEDIVR— b RATLEZEETHTRZD

A VR= P RTLRREBEENZ 2700 EEED D 2 AL, sys.meta_path DT 7 + L FODNEZE
HIER L. ®EBE D AR LDRRNRAT v 7 TEEHRZ DT,

% L. import XOEELTEZEEL, A VKR— M AT LT 7R TEMD APL ICIZEEE 522 Td &
R, HAAAD __import__ () BAREE XX 272 THA T, ZOFEE. 2 1 D2DFEY 2 — LA
3T import XOBEXZEET 2D HVLNET,

(FEED A4 YR — P AT LABEZFIET 2D TIERL) TTRAXRRIZVWE Ty INRHHBET 2—LDA ¥
A= b ZEIRANCEE < 72 12i&, find_spec() 75 None %3R3 D i, E#H ModuleNotFoundError %3%&H
3372 TT O TS, None ZIRTDIFRAZNADEBRZHITEIRNETHE L ZEKRLETH, fIstzENT 2
EFQIERZITHEYID £75,
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5.7 Package Relative Imports

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

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

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

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 main (X9 B4R EE

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

__main__ DO X5 IbEI NS 2 HKF LT, __main__.

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

Python 2% -m A 7> a Y &I TEFTINLHEEITIE, __spec__ IMIETEES 2 —VF@E v r—IDE
Va—MARICREINE T, £, TALZ MU zip 77 AL, F2EMO sys.path =¥ bV EETT S
WEDO—FRY LT __main__ EV2—Ahu— RINBZHEICD __spec__ DK (populate) T E T,

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

o NEETB T b

I I

o stdin » HEBIXNIGE

o V=AT77ANRANAL A=K7 A hbEHZREHINSE

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

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

5.9 ZE&K

Python OFIDOE,I ST 22, 4 Y R—MEBEIERE LVWRELZZRITE Lz, — 5LV ZABRFa Xy
FREFEINTZE EHOLEDL > TUTVETH, BRIAD v r =IO IEZELTHO B TEET,

A1V IFND sys.meta_path DfLEkIE PEP 302 T, Z0D#%ike & 2455k PEP 420 T3,

PEP 420 & Python 3.3 12 ZRIZM/NY 7T —2 ZEALTWVWET, PEP 420 3% 72 find_module() 2f8H
23HD¥ LT find_loader() Yo rarzEALTVWET,

PEP 366 &, X4 YEY 2 — L TOHRNZHENA Y R—=+D7DITEBM U __package__ JEIEDERH% L
TVWET,

PEP 328 |3t 4 > R— b, BFRBRHEN A VKR—1, BXK, H¥ __name__ THEZEL. #%IZ PEP 366 »°
__package _ TEDMAMKEEALE L7

PEP 338 3EYa2a— 2R Y TP LTEITTZ2DMEHEEZED TVWET,

92 BSEAVR—FRATL


https://www.python.org/doc/essays/packages/
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0328
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0338

The Python Language Reference, 'J'J—X 3.10.19

PEP 451 i3, ®Y 2a—WMEHA 727 MBI ZEY 2a—LEBDOAL VR— MREDH T LZEML TW
FF, £/, X —OEHNZBETDOIELAYEA Y R—MEBICBERDD S TVET, TNOHDEHICK
D, A VR=FZRTLDWVL DD API 7 deprecate X, /774 VX —r B —X—IZEHLWVWXY v R
PBIMENE L,

i1 b=

5.9. &Y
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SIX

X (EXPRESSION)

ZDETIE. Python OB IT 514 DEZEDOEKRICOWTHHR L 5,

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

name = othername

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

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

o FTOFIBMPERBIETHII, M7 3ERBENC IR E T,

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

o ZNLUAMEEIR. W OFIBIEEHTRINILRS T, ZROMBEIDH D XA,

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

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

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

| generator_expression | yield_atom

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

7 b ADBITIZ o TV AT (identifier) 3 HT (name) TF, FAERICOWTE BEIF (identifier) BET
F—T—F (keyword) fi%k. HEHTITRHEIOWTIX BFIDTERE (naming and binding) EizZH L TL
EEW,

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

TS3AR—=bBEFDOIVT IV 77 RAEBRNCEDPNLHBAT T, 20U ED7 Y X—Ra 7B ED,
KED 2O ED7 Y ZB—2a7 TboTORVWEDIX, TDTIFTAD TFAR—FEREH LARINET,
TIAR= I REGENE, a— FBPERINAZFNC LY EWVERCERIhE T, ZOEICE-> T, 727 25%0%
FEIZ7 v XA —Ra7BbUIBREL. ZHICT X —2a7% 1oL, &EioricEAIhEST, flZIE 2
7 2% Ham O OF#AIF __spam (3. _Ham__spam ICE#E N E 3, ZHUIFHAFoEHI ATV 2D a v
TEAMDPOIFML L TOVE T, BHANTLAIDIEFICE Y (255 XFEMBZ %) Ha, FHEITX > TEARTD
YIDEDPITHONZ20b LNETA, ZIRERT VE—Ra7 DAL HBEZERIIITOhERA,

6.2.2 UF3ZJL

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

literal := stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

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

96 % 6 & I (expression)
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EIZYEETIEIDHD ERA, AUEZFEOEBDOV 77V HIiL5BE. (FA6DV TIABTarJ LD
UKD DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEHDA
T2 MDD F T,

6.2.3 FIFMAR (parenthesized form)

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

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

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

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

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

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

NERFLOIBEDOH CERIIRDMEY T

comprehension = asstignment_expression comp_for

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

comp_if n= "if" or_test [comp_iter]

NERTLEFFEFTEH—DR, W THRd 1D for Hi. X HIH T 0 LD for Hid 2 W if Hid o
BOET, ZOBE, K4D for Hiv if Hiz, ELOLAENEL Lo TW AR M LTy 7 2ARL, XX b
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DENDOT B v ZI1ZFET 2 Z L ICNARTOEHEICH 2 RN 2T LR, BRI TESIN2a V5750
BHEBICRDE T,

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

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

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

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

N—=a v 3.6 TEM: EAMAERGEPEASNE L,

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

6.2.5 UX KRR

VR PRI, ARERIITHDONKDORINT T, RINZZEDORINTHoTHILENEEA:

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

VRAMRRE, FILWIRMNE TV =227 b2 52F3, VAMONAER, KOV XM ERIEZV R FNEXRE (list
comprehension) THESINFET, H VI TRYSNKXDV R I BEZ oM i, ZRHDRERIILEHI S
AANCIHICFHI S AL, ZOIHICY A PNICELCE SN E T, NEREHAGA oMt Fid, NEURGLOFROERT
VR MR ENET,
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6.2.6 £5&XT

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

set_display ==  "{" (starred_list | comprehension) "1}"

EERRE, LI 2R TUVRBEEF T2 v 252F T, £EOARE. ROWUPERIINERTLICE -
TREENET, Io~<EXUHhoRDV R 55N 3. ZOEZIELSEANEICIME . £5F7
V27 MALNRET, NERLEHLSGZ oML &iX. NERLOBROBERETEESIHRINE T,

HEHZ{F THRTEERA. 2OV TINVIIZBOFELRRL 7,

6.2.7 EHEXRT

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

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

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

FEERRNE, ikt EAX 7227 b 2RLE T,

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

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

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

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

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

6.2.8 xxL—4xH

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

generator_expression = "(" expression comp_for ")"

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

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

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

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

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

N—=ar 3.6 TEM: FEFAPY 2L —2ANEAINE L,

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

N—=Yar 38 TAHE: yield BXU yield from IFMENRZANTDORa—FTIIHILL D F LT
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6.2.9 Yield =

yield_atom n= "(" yield_exzpression ")"

yield_expression 1= "yield" [ezpression_list | "from" expression]

yield E xR —& BEEP EREY R L —42 B ERT 2 e 2Iffbh i3, ito T, BHEERDOAINK
TOAMFZE T, BEBDOARIKT yield R ZHHT 2 2 ZOBEBIEIY = 4+ L —XBEUCRD ., async def B DA
KCHEHT 2 Z20al—F VEBRIERIIY = 2 L — 2B 3, HIZIERO LS 2k 5

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

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

BENTVWERa—TFOREIEH D7D, yield RIFEHEMICER SN R a—TO—fe L THNEKLRY = %
L—2AZ2EKETL2DIMES 2 FFFEhTVWE A,

N—Yar 3.8 TEH: yield R, BRULZANTFORa—FTHERLRY 2 2L — 2 X2 RET 27200
ez E L7,

Tz —=XBEBIZOVWTIEIT SR THHAIATHE S, ERMY = 2L — XL, FEREAY T L — 2%
(asynchronous generator function) B} THAI A TVE 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 ezpression_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.

INFETHMLENEDLS, oL =X aL—F e THEIBTVET, =2 L —XBIBIIMED
AL, 12U EDZ Y FUKRA Y 2Rb, ZOETE—RHELEINET, ¥ =2 L —XBEUT yield LT
FAT OB Z HIH T E RV LM~ DENT T, ZOHIENIEICY = 2L — XD LItAB I E T,

yield Z try EANTHEHTEE S, Y=xL—%0 (BRAITV Y FHRELRITGET 20, IR—YaLray
12k 2) BTENICHMAZARVWEE, Y2 XL —X-ATL—XD close() XY v RBMIN, finally EiNE
TEhE3,
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yield from <expr> ZHHLZEE. 5X6NLREA T 77NV TRINEIRDERA, ZDAT 7TV %EA T
L—F33 2 TERINMEZHEDY 2 2L —ZD XYy ROMUIH LITANEEEINE T, send() THEZ
NrHoWBMHE throw() TEINLDH LW BHIMNIRIED A 7L —KITHEYR XY v FADRIESNE T,
WY XY v RWRWVIEE. send() IX AttributeError »* TypeError %. throw() X X7zl % BIE I
EHLUET,

WEDA 7L —XD5ETHE, 5l&ifZ 3Nz Stoplteration £ Y AKX ¥V ZAD value BHEIZZ D yield ROEY
%D £, StopIteration ZiE I FEUCHIRIICEY bENdD, ¥ 74T L —XHBT 23 —XTHIUIL (P
TATL =X Z5MET) BEINICEY PENEZ0DOEELNTT,

N—=Ta ¥y 33 TEHE: 374 7L —=XICHIHI 70 —%2Z58T 27201 yield from <expr> HHEME 1
FLl7

yield XBRRAXDEMOAHAXTH % & =, {FHENIERTEZ XTI,
BE:
PEP 255 - Bz L —4 Python "OI = XL —&X ¥ yield XDEAIEZE,

PEP 342 - kSN xR L —2ZBWOIL—F> oA ar—5F e LTHHATE S X512, V=
L — XD e API 2R 21R%,

PEP 380 - Y7 T RL—ZADEFEEN V7V 3L —XOFEELTHICT2720D, yield_from XD
BARE,

PEP 525 - AR TR L—4& gl —F VEAEADY 2 2L —XDFEEFRE DB L 2 PEP 492 OfiiE
RE,

IRl ATL—EXV Y

COHTREI =2 L—XATL—ZDXY v FIZOWTHMHAL T, IhHiEY =L — XKD IATHIE I 6E
MAT&E%7,

MFDOY 23 —2AYy FOMUHUIZ, ¥ =3 L —XDBBUCFEITT DY E ValueError Bt 2 X3 % /U
FEELTLZEW,

generator.__next__()
VL —XEBOETERGT 2, RIZIC yield RPEfFTEINI ZA300HHALET, Yo rL—&
RIS __next__ (O XY v FIZX o THINK, ZORRD yield NOMEIZHIC None & FHliS L E
T, TDHERD yield REFTEITL, D=L —XIE—FHEIL L. expression_list D{E% __next__ ()
XYy FOMNHELIGITELE T, Y21 L—XRDEZ yield 31K T L72¥E. StopIteration
BIsE A S £ T,

ZOXYy R3EE, PlZIE for W— M AIAAD next () BARIC K o THEWIFUOH E N X T,

generator.send (value)
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Jrpal—XEBONEAEEZ " ED, ETEEBLES, 518D value 13ZF DRFRD yield ROFEHR
WZRDET, send) XAV v RIERIZY 23 L —RPERLIEEZRL. V23 L —XPRXDEEZEKT S
Ze M T T 5L Stoplteration ZiXIH L £ 3, send) DPFHEINTI = AL — XD T I L =
. HEZITES yield NABTEE LR WD T, None #3518 L THOHE X 21U D T8 A

generator.throw (value)

generator.throw(type[, value[, tmceback] ])
T r L= LEMETHNEZRESE T, 20V 232 L —XBABDPERT 2 ROMEEZEL £,
VxRV —RPMEEERT B KT T5L StopIteration BRAELFT, V=L —XEBNE
SNBIN R LV, D LIEESFINEFRESE 2726, ZORSNIFOH LiNeiE L x 3,

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 walue is not provided, the type constructor is called to get an instance.
If traceback is provided, it is set on the exception, otherwise any existing __traceback__ attribute

stored in walue may be cleared.

generator.close()
Yzt L — REBHB—IHELIL U2 T GeneratorExit ZFAEXHE T, 2L T, Yo xL—XEED
R TS50, Biczm—XSInTwae, (BN S kD5 72 7:912) GeneratorExit 23ikH!
ENGE. close BFFOHLITARD £, V= 2L —X2MEZAKLT 2% E RuntimeError 2354 L ¥
To close() BT 2 AL —XPPINRER K TICI DB T LTWR5RIEMMS LEEA,

fERA

T oy @Y =32 —2 Y = 2 L —XBBOIRS # V2 EFFRICHMN L £ 3

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

>>> generator = echo(1)
>>> print(next (generator))
Execution starts when 'next()' is called for the first time.

1

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

>>> print (next (generator))

None

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

2

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

>>> generator.close()

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

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

JERIHEAY = L — X 8% (asynchronous generator function)

async def B L TERSINIBEEPL A Y v FIC yield Rd3H 2 &, 20T EEEH XL —4% B
LTERINET,

FEFREAY = 32 L —ZBIB U Eh b e, EREIY 2 AL =2 A TP 27 b EFHEN 2 IEFIAA 7L — X 20K &
NEF, ZLT, 204727 PEIY 2 2L —ZBROETERIELE T, @E, R 211 -2 470
7 ME. an—F VEBND async for XTHDN, THEI =X —XFTT =7 D for XTHDNSHE
FICELIL £,

RIS 2 XL —=ZDX Yy FO 1 DZRUEHT & awaitable 7 72 =27 R EN, TDAT I =7 FHH)
BB oT ZWZETHHBRENE T, 20 ZWXETEIRYIO yield XETEA, 22 THIFH X,
ezpression_list DMEZREP DAL —F VITRLE T, Y=L —& BT, Flreid, BRfEOr— L%
B, i A &, WHERHER X v 27, B XOCHSMLEOREZ Y, X Tor— LR R721 % T &
EEKRLET, A 2 AL =X DX Yy FROROA TV =7 bIIRENT-Z 2 THEITHPHEBEINS 2. B
3H7=0d yield RKPHEZZMEFCHLTH 200 K5 WCUHZED THEET, HHEOD yield KOEIX, E
ITEEBEALEXY Yy FiIckoTEZD TS, anext_ () Zfio7=5813. 58RI None 122D FF, 5 TlX

7L, asend ) DEMSNLGER, HRIZZDXAY v NITHESNIAEIZED $75,

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.

Y = 2L — XTI, try ENOEEOHFT yield XBFHTEE T, 22L. AT =1L —%
B, (BRI IPELRITET E0, IR—YAL T a kb)) ETUE L DANCHBIAZRVWES, try #
HEAD yield IFEKHE D, FITRHEE7Eo7% finally BINEITEINET, ZO7r—RATE, FRPAY =1L —
ZPMEBL TWVWAARY ML—TRR 7Y 2—F7DEBIE. EFAAS 2L —&D aclose() XY v FEMEUMH
L. BODar—FrF 79 =27 beFETL, 2R KXo TETRHLERE o7z finally HiETTER LHITL
ER

104 % 6 & I (expression)




The Python Language Reference, 'J'J—X 3.10.19

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> Iid. JERIHIY = 2 L —XBIRTHDON 2 L 3EL T —ITR D F T,

R T RL—FATL =XV YR

ZO/PNHITIE, ¥z L — XBEBOETHIENHEDODNZIEFAHES 2 AL —Z A T L —ZD XY v RIZOWTHH
L%,

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

StopAsyncIteration exception, signalling that the asynchronous iteration has completed.
ZODXYy RI3EE. for V=72 ko THERITFUHENE T,

coroutine agen.asend (value)
Returns an awaitable which when run resumes the execution of the asynchronous generator. As with
the send() method for a generator, this ”sends” a value into the asynchronous generator function,
and the value argument becomes the result of the current yield expression. The awaitable returned
by the asend () method will return the next value yielded by the generator as the value of the raised
StopIteration, or raises StopAsyncIteration if the asynchronous generator exits without yielding
another value. When asend() is called to start the asynchronous generator, it must be called with

None as the argument, because there is no yield expression that could receive the value.

coroutine agen.athrow(value)

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

propagates to the caller of the awaitable.
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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

TIA4ARVE ERHEEBVTRMEOHNEEEZRLF T, SRR TDO LS4 7

primary = atom | attributeref | subscription | slicing | call

6.3.1 EMER

BHEZRIZ. 54V DBAICEY F R e&iirERdDTT:

attributeref := primary "." identifier

T4 <V OFHiE. BEHESREISR-1F328OA T 27 FTRITNUIRSLT, ZHUIFLAEDA TV
ZIPYTIEDET, ZLTZDA TV 27 ME, AEIDHEE LB FETH 2 & 5 REWEZAER LRI
BYOERA, ZOERIE __getattr__ () AV Y FEF—N=F A FFTEHILTHRAEXAATEET, ZORE
HE2E SR FAUR, FIFt AttributeError DAMENE T, 25 TRIFNUI, AREhd AT 27 bRy
fElx, BHEEZAER LA TS 27 MCEDIRED £F, FAUBESREEREEHES 2 & BWVICRZEEL 7
T WELNBZIENHD ET,

106 % 6 & I (expression)
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6.3.2 FRFRSC (subscription)

The subscription of an instance of a container class will generally select an element from the container. The

subscription of a generic class will generally return a GenericAlias object.

subscription ==  primary "[" ezpression_list "]"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription
through defining one or both of __getitem__ () and __class_getitem _ (). When the primary is sub-
scripted, 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, versus getitem___.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the

expression list. Otherwise, the expression list will evaluate to the value of the list’s sole member.

MABRAAL T 27 DT, __getitem _ () W XoTIHRFRIEZYAR—bT2A4AT7I=7 MNZ 2 EEDD
EJE

1. vv¥yr, 794~ wvErd TthHhhuE, RV X b OEFHEERIE~ y TROWT LD X —(H
WHYET A7V 27 bVZhoRIFNERD VA, IRFERLIX. ZO0F—IINIET 3~y Y Z7HDOHE
(value) ZFEINL %23, HARABLDT Y Y77 5 XDOHNE dict 7 7 A TT,

2. =T VR, TIARUD =2 ThuF, XV R+ OFHfiFERIE int 7213 slice (LT OHEITam
CET) TRINIRD A, HAAADSY =7 Y R 27 7 ZADHNIE str. list, tuple 7 7 ADNEE
nxd,

AW =T V2 DADA U7y 7 A0 R 250l 5258 A. LHAL. IXRTOMBIAAD Y —
TUAMWEZ 3 __getitem _ () AV v RiZ, BDA VT v IR%E, A VT YIRS —T YADEIEMAT
AT 20T, HIZIE, x[-1] ¥ x ORBOEZLERL 3, HROMEIES -7 Y RAOEBRH L D/NSRIEA
DOBETHRITIUIRD R A, IRFRELIE. (0208RA ) A Ty 7 AERFROBEREBERLET, ADA VT v
JADHR=PME ATV 27 bD __getitem__() XYV v FIKEHNZDT, TORXYy FEF—N=F4 FF
29725 2% HRMICZOYR— b ZBMT20ELH D 5,

XFEH 13T (character) ZER L T 2RALBEDOY — 7 Y 2TF, XFRENOHRTIERL, 1 XFETH»
5725 X FHITS,

63. 731<V 107
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6.3.3 X511 ZAKREE (slicing)

AFGAARLIEBY =T VAT TV =27 b (XFHN ZTNVEREFZVARN) BT 2H2HMAOERZEINL £3,
AT A ZAKGIFAE LTHWZD AR del XOXMRE LTHWED TEET, 274 ARGLOMUIILITD
BNy SR I

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= erpression

FROERWBELTECEDVEVRE 225D FT: RVAMCRZ23D1F. A7A4 AV A MCHHRZ B
B, WFERILIFATAARLE LTHMREINI 2 0H 8 TT, (R4 AV A MEHYIRRATA R EEE ]
WIHE), S OB OEHIIE T, X7 4AAKREL LTOMME D IRFRILL L TCOMRBELRIND
I2CEHTBZL T, DOVEVEEZID RN TVE T,

AT A ARG T BEHKAMTIE. U TFD XS DET, 774 <V OEFHbiFERIZ. DLTZiAR2 k5121 T
AFTARAYVAMDPOEREINF—ICXoT (AEOHRFRILLMEL __getitem__() XV v F&EHoT) 4 > 7
7 ZHEETERITNUIRD FRA ATA RV A MNI—DLULED I U BEFTNTVEHE, F—EFEATAL A
BREMEEI L 72 DR 2R TNTKRDET;, ZALNDEGE. B—DRA 5 A AEZARLEEIR L 72D OH
F—ZibFEFT, ~HORTHER T4 RBEHRIF, 2ORREHBLINET, WUBRRITA RF AFARFT T«
7+ (RERDIEE SR) £, 2D start, stop BL U step BIEIZ. 2R 2IEE L TR, L5
St BRU L OIE (stride) 127D £3, XML WEGATNE None TEEHZ 5N F T,

6.3.4 IEUH L (call)

MEH Lk, FECHLATRES 72 = 27 b (B ZAE function) % arguments DFRFNIE & BIEUTHL 5, RII
EDOFRINTH>THEVERA:

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)=*

108 % 6 & I (expression)
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positional_item n= assignment_expression | "x" expression
starred_and_keywords = ("*" expression | keyword_item)

("," "x" egpression | "," keyword_titem)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_item | "," "xx" expression)*
keyword_item u= identifier "=" expression

KEOMEBEGIBPF -V — N5 BORICH Y ~ZDTTHLEVELTA, BMXOERMNEELZRIZT I i
HHFEHEA,

774 =Y OFHIEIF R LATREA 72 = 7 P TRINRRD FR A, (2 —VERBE. HAALBEE, fHAA
BATI 2T PDAY Y R, VF3RAF T2 b, VFARAA VARV ADAY v B, BEY __call__() XYy
FEFRORTOF 7Y =7 bR LAJRETT ), 5B ET, WO L 2HlA 2 NceHii S E 3, K515
(formal parameter) VA b DI OWTIE BIHER 2R LTSV,

F—U— F5lBOBFET 225G UTDOX 51U TRINCAIES IR (positional argument) IZE#I N E T, %
T MEDO Ao TWRWRR Y FARGIEITH L TERINE T, N HOMES DD 256, (EL I BIZEED
N 2oy bEBXHNET, K2, EF—T7—F5lHucont, #l72E-> Tt 228y hERELET
G T HERADBREIBH LR L2 O, BRYDRAB Y F2f5, Y WokkHEETYE), Any M TITIRTH
%o TWis 5 TypeError fIAADEHENE T, ZHLUOGE, SIEZZAr Yy Mo THwEx T, (XA
None THoTdh, ZOXTRuy M 2HEDHFET), 2TOFIHPUIHX LS, EEEDLNATVRVAR Y b
Erhziu it T 2BERNOT 7 + L METHD £ 3, (77 40 MEZ, BRI ERI N ZIc—ES2
JEHEINET, o T, VAMPHEDO IO BREEARLA T 27 AT 7 4L Mat LTEEDN S &, HIE
T2A8y MIHBEIHELLRVRD, ZOF 7Y 27 bR TONCHL2OHFEINET; DX 5 7%IK%
FHAEBITANETT, ) 7740 MEDPHREZINTOWRY, [HOED LN TV RWVWZAT Y FHR K-> TWEHE
TypeError BIAADEH ENE T, 25 TRVWEE. HOHD SN ZAvy b2 57225V A MHIFCH L5 H e
LTfEbixd,

CPython REDFHHM: FHE T, AATZRLRVMES 2205 HAALBEEZREE 22D LOKE
Ao EOVOREIHDB RF 2 XY MEDZDIZ BT Witk LTH, EEFIZEFHATT LA TVWRNDT
F—7— FTEEESNEHE A, CPython TIE, C SFETEESINLEMD, HHTZR 2 WES B E $— 2
3 %729\ PyArg_ParseTuple() 2L £3,

G Ay FORED % K DALES A D 2558, WX xidentifier 2 o THRE S NG B nHhE
D. TypeError fISAH A T E T K5I xidentifier B3H 235G, ZDRGIBUIRATBRMUET BB A o724
T (b LR, ROBMEL AR NEEICIZZEDO R FL) BT £7,

F—7— F5lDOWThr RGBT LR WSS, M xxidentifier 2l o THE S RT3 720
FR D, TypeError B3 EH X E 5 (R51#L *+identifier 3B BFE. ZOWEIFIIRDHF—7 — F5E
BAo7 (F—V—FxF—t L., 51BEZF-ITHET2HEE L) FEZZTWMD £T, ROKRF—V— V5|
O WIBEITIE. 22D (Fiiels) BEE 22D $3,

BEEURE OV LI *expression & W O XN 2513, expression OFEMiFERIE 75 7L TRriFUI
DEXA. EDAT 7 ITNDEZRZ, BMONEGIKTHL220 L5 b Ed, £(x1, x2, *y, x3, x4) &
6.3. F31<V 109
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WIHTERH LIZBWT, y OFMERSRDS S — & > 2 yl, .., yM 7o 7238581, ZOFCH LIZ M+4 HohiES]
o1, 22, yl, ..., yM, 28, 24 TOMTHL R TCIIRD F3,

Z D & L TIE, *expression XD ¥ — 7V — FE|HD BB 1K HDFTH, F—V—F5l8 (L fF
B **xexpression 5 - FTZZSMW) kDb F WKH2dbD LTUHEEINET, [EoT. ZD KD REIfEICHK
DET:

>>> def f(a, b):
print(a, b)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a’
>>> f£(1, *(2,))
12

F—7— F5[8t xexpression X ZRUMUIH L T—HEIMES 2 xHFEDHRVDT, EBICLED X SRR
GENETCBZEEHD EHRA,

RAEUIE N U T #*expression WX OHb N 7255, expression OFHiifERIX T v EY ST TRIFUIRD £
HhAo TONFZEMDF—7— 5l LTibEd, ¥—12~3 v F 3255180 (R F—7— P58
XoT. H20VIEMLD T >y 7 OHT) BLCEZ 5 Z 5N TWe72 6. TypeError St £7,

When **expression is used, each key in this mapping must be a string. Fach 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 % **identifier WX B o 72 R5 18X, MES ATy bRFxF—TU—FE|BKICTEILeHT
XFEHEA,

N—Pay 3.5 TEHE: BHITCHLEEDORD *+ 728y 28 xx 78y 7 E2ZIFWD, @51 8idA 75
TNT 2y 7 (%) DERDICET. F—U— FolBUIHET %y 7 (xx) ORAICEIT 2 L5V E L &
HNZ PEP 448 TRESIN X L,

FEHE L2175 &, BIA 2R LR WERD . B2 H20EZ2RL $3, None ZIRFHELH D £9, RO ED
DX R ENS 2. O LATREA 7Y = 7 FDOIFRBIC X o TR D %7,

HILHETIE---
IA-HERRK: BBOa—F7ry 21Z5) X PpESh ETEhET, a—-F7ry 2k $3R51EE

FoEHES (bind) LET; ZOEEICOWTIE BHESR THALTVWET, a—F 78y 7T return
XWETENZEC, BEBIFCHE LDOEDE (return value) RESNE T,

110 % 6 & I (expression)
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HAAABERELIEIAV YR BREBA VXTIV RIEKFELET;, MHARAABEBERSAY v FOFHMIX
built-in-funcs S LT 7Z X\,

DSRAATSTO, ZOZ5ZADHLWA VAR AIPNRINET,

DIAAVARYARXY R MET 21—V EBEOBBPIMOIHINET, 2O Z, FFUHLKDOFHY X
FED—D2RWEIEY X FTRECHEINET: 4/ VAKX VA5 Y R bOJeEIEBMENE T,

VSAAVRAEVR: 7 FAT __call__() XV v FPERSINTOWRITIUIRD FEA; __call__O XYV v
RO ENZGE ERCAIREZ 76 LET,

6.4 Await T,

awaitable X 7Y =7 N TD coroutine FfT2—KRHEIL L E T, coroutine function NTOAMEATEE T,

await_expr = "await" primary

N— g v 3.5 TE.

6.5 NEFEEHE (power operator)

NERFERF, ARNCDH 2 BIHERE T LD MO EEEIRM e 2D £3, —77. GRICH 2 HIHERE T L D 1359
WG EBIEIEAIC R > TV RS, MR L5127 D £

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

o T, NEREE T & BIHHE 1722 672 2 HES DB HTIMCTHON TWARWE S, HEFIIGHL 5N & FHli S
NET (ZOLEREETOMIEIEF Z58H L 8 A, DFD -1%x2 13 -1 12D ),

NERFEHRFOEIKIL, D05 THFOH N2 HAAABK pow() LR UT, E5lIELTIHRLTEAE
T, BES I F T @O RIc AT I, KRIEZORITY,

BHOWHEET T, F5IBPETRVRY, BREIWEAEF LR CAICR D 5, S 51800854, 2T
DEIBUITFENBUS BN AR X N, FEYVMNIUETIDR I N F §, HlZIE 10%x2 1X 100 ZIR L F 345, 10%%-2 X
0.01 ZRLE7,

0.0 ZEHODBTNERT 5L ZeroDivisionError ZXMH L 9, HOBMZ /I TRERL LA RITERK
(complex number) 12720 £3, (LHTDN— 3 ¥ Tid ValueError ZiAH L TWE L)

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

6.4. Await I{ 111
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6.6 HIERAEE L E v FEARE (unary arithmetic and bitwise opera-

tion)

ETORHEAMERE L vy MRAERIE, RCELECZR > TVET:

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

The unary - (minus) operator yields the negation of its numeric argument; the operation can be overridden

with the __neg__() special method.

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

the __pos__() special method.

HIHHE T ~ () 13, BEE R vy AR (bitwise invert) L7zbDE 55X ET, x DY v b HA KK
1, -(x+1) LLTEBEINTVET, ZOHEATIIEESL __invert ) FHA VY FE2F—N—F4 FT 3
HRARLF T 27 MZOABEHINE T,

EREo=2inwFhd, FIHDELVWETRWESIZIE TypeError BIAf5EH XN E T,

6.7 ZIEHEHEHE (binary arithmetic operation)

TIHEMTEEL, EEAREBEIRC R L TWE T, HEFOWTALE FEDIFBERICHEH I N2 DT
FREL TSIV, REFE (power) HAFZRE, HEFIIEZ 201 ~b, $2OBERAM (multiplicatie)
BT LA (additie) HEFL2H D FHA:

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

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

* (FH: multiplication) HEFIX, SIEALOMZ G5 £7, 518 WL DRUETD 20 ATV EETHE
TS =7 Y APDEL 5N TRIFNZRD ¥ A, HTHEDOEE, BEGLEOICERI N RRREINE T,
BREDHE., =T ADED B LREMTONET, MODBELBZHEIITS L, 2O —F Y AE5X%T,

This operation can be customized using the special __mul__ () and __rmul__() methods.
@ (at) HAETFIXTIIOREII LEH SN E T, Python OAAALRNIZ DA FZHEEL TVWERA,

N— g r 3.5 TEML

112 % 6 & I (expression)
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/ (BRE: division) B X // (VIDIETERE: floor division) &, 5IXFILOEE 52 5, BUEL BT THED
BN I N T §, B ORERRIIFE/NIURITR D T30, BROUI DG TRERMRIIERICRD 7T, 208
B FERIFBCER 2 BREC oo B ZHH L2 b DI b £ 9, ¥z K 3FRE %175 & ZeroDivisionError
B2 X L £9,

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

% (BIR: modulo) HEIZ., H—5EZE S BTRELLL ZORRICARD £F, BEs BT TH@ORIE
rEhxd, Egléﬂﬁﬁ){' O DB EICIE ZeroDivisionError A EH E N F T, IBMEIFE/ AT &
<oMi@34%a7@oa4ﬁ@bi?(&mwigo7+034t#6f?)%&@ﬁ?@mr”*%ﬁt
F U (£t n) ofRICRD $3; FREFEORROMEMEX, HI2HE 51 OMEL D /%D
E

1D 5 CRREHE L BREER, HEL: x == x//y)*y + Khy) OBMRICH D £5, UIDIETHRESHRIT X
Fou HAAIABBIE divmod (): divmod(x, y) == (x//y, x%y) & HEGRLTVEF, *

% B BUECHT 2 RRER 21T 5 OWMA T, XFH (string) A7 =2 MiZA—n"—m—Fh, [H
ROXFHDERNL (VbW 3 HH) Z1TVET, XFEIOHFRLOMIE Python 2475V 7 7L 22X
old-string-formatting fizZMRL T2 S\,

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

I @ TRAEEE T, BREE T, BLY divmod O BIEUE, HEBITH L TIIERINTVEEA, HNZE
575, D DIT abs() Zffio TEHEVNMIURITETR L TLZE W,

+ (hN5) HENL, 5IBALoMELE R $3, 50T & S BER D, BT bR LD S —F ¥ R TRITFIUIZ
DE¥ A HIEDSGE, BiEEHEORI X, RSN E T, BEDEHE., > — 7 Y RIFHEE (concatenate)
SNFET,

This operation can be customized using the special __add__() and __radd__() methods.
- (B&E) HEZ, 51 BETEEZIToELZRLES, BEFIBIETHBEORICEBRINE T,

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

*1 abs(x%y) < abs(y) EEEFEMNCIIEL R D T2, FEV/MUICN T 2B OL AL, i) (roundoff) 7z B
BRZRLBWEERH D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHEREARICKR > TWE 77y b 74— L% JET S &,
-1e-100 % 1e100 i 1e100 LR ULFFBICAR 21T TR DT, FHEMEIE -1e-100 + 1100 & & D 3, ZAUIKIEFEINIIEE
12 1e100 L HHTF, B math.fmod ) &, BADFIBEFTFEDL BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EB5D7 I a—FHEYNE, 7TV a YIRFELE T,

*2 x 7}) y DIEREIEE &ﬁ&u}k%k—ﬁb‘t 11500)71500; x//y 7b> (x -xhy)//y & D % 1 tbijt% < fa:ZvT Iﬁ?ﬁ% H i?“o FDEO%

6.7. “IEBNER (bmary arithmetic operation) 113
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6.8 > 7 NEHE (shifting operation)

27 MEER, EMTEE XD SEWELIEML 2R - TV E !

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

o3BG Ice b 15, I BRI N E T, o7 MEREE 5%, F5IMTEZ6N
ey M2, E¥3AEY P 7 PLET,

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

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

6.9 Ev FEIEEOZIEER (binary bitwise operation)

RO=20F v MEMEEICIX, ThZ2NBR2ELIEMNL LS D T3

and_expr = shift_exzpr | and_exzpr "&" shift_ezpr
XOr_expr = and_expr | xor_expr "“" and_expr
or_expr = zor_expr | or_expr "|" 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

Snn L& o T, Python 2B 2 HEFHE FIXF CALIEMNZ S o TE D, 2@ TORMEE T, > 7 MEE T,
Py MEMEETF LD BELRoTVETS, £/ a < b < ¢ PEFETEHEMNCAVWLR TV 20D L [F UERICR
5Rb C BRRLEVRT:

114 % 6 & I (expression)
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comparison n= or_exzpr (comp_operator or_expr)*
comp operator s ngn I nyn | [[pe—] I ny=n | ng=mn | np=n
| llisll [Ilnot"] | [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.

HEIEWS S THEBET 2D TEFET, flAldx <y <=zldx <yandy<=z ¥FfiickbEs, /-
EZLIOHAE, BiETE y B —ERETFMIEI N2 APELRD FT (EBE6D5ETH, x < y BMAIIRI L 2
DEZFF s 7= FHli SN FEA),

AN, a, b, ¢, ..., y, 2 DIINT opl, op2, ..., opN DLHEBIHE T TH 2%, a opl b op2 ¢ ... y opN z
!¥a opl band b op2 ¢ and ... y opN z EFHICD 5, /L. HIETEERIZ L TH—E LI
X FEA,

a opl b op2 c LHFEVWLEE. a hS ¢c ETOHPICHE2 LI DDT A MEIETOTIERVWI 2IFERELTK
EEW, flRidx <y > zId (FRVABEZHTEDD FRAD) ERIKIELWIETT,

6.10.1 {EDLEE

HET <, > == >= <= BXU 1= 3220047z FOEZHBLEST, A7V =7 bR LR EFFONE
D EEA

ATV b ME BIUVE O0FETE, A7V =2 M3 (B id KA T) HZROZ e 2R TWET, 47
Y =7+ OfflF Python TIEXRRMRHLBIETS: IR A7 =2 POMEIRT 72 RT 2 IEMARTIREZD D
FtHA, ¥2. ZORTOT—XENP ORI NEREDREDHIET, 7Y =7 b OEZHERET 2 08D
HYFEEA, HBREEFIZ. A7 927 FOECIIMPIZOWTOREOHEZEEL L TVES, ZOHIKRDEL
WX oT, BEENICA 7Y =27 FOEZERLTVWIEEZD I HTEET,

ETORZ (EHND 2 WIEREZRIZ) object DH TV 57 AR oTWVWEDT, 7 7 4L FDHERDIR S
% object 2HME L TVWET, BEXNBHRAZTA X THRHAINLTWVWS X512, BE 5T rich comparison
methods TH? __1t__ () RE¥EDRAY v REEETZZ LT, HIKOREIBVWEDIARXTAXTEET,

FHLEE (== BLT 1=) DF 74V PORB |G, A 7Y 27 ORI HRESOTWET, EoT. FA—D
4 VAR Y ZADEMLOFERIZFLVERD, FA—THRVA Y 2X Y ZADOFMILBEOMBRIIFLLL RV
¥9, 774NV PORBFBVEZDESICLEDIE, BTOA T =27 b2 (reflexive DD x is y 7%
Bl x ==y) BHBDIZ Lo bTT,

77 A OIEFHEL (<, >, <=, >=) I3RS EA; L L5 & F % & TypeError XN Ed, 0
REENET 7 40 b ORZEENC L 2EE, FME LRI T & 5 BAEEBRITH S22 6T,

Fl—ThRW\WA Y AR Y ZTEICEMTRVWE T 2EMLEDT 7 4L b DIRZ FNIE, BB EL T34 TP
7 b DERMEICHE W EMPEDEHAMNRER C IEHRINCEZIZTL x5, ZD X5 BETIXLBOIR 2 v
BHARTA X THRERHETET, ERIT L EADHAAATITZANITTORTVWE T,

6.10. LtEe 115
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KDY R FTIE, REEDMAAAHDHEOIRS FECEZHH L TVET,

e WL O AAADEAER (typesnumeric) L AFEHES 4 75 Y O fractions.Fraction 3B X Of

decimal.Decimal X, ZHSDOHDHPHTRZ 2L LI TE T T2, HBIBHTRIEF LB
A= bPENTVRVEWVWSHIRRELRD D £3, Bb2IROHIBROHFANTIE, HBEDO T AU (7
AT X LNZ) IELWHBBTOIE T,

JIEBMETH % float('NaN') ¥ decimal.Decimal('NaN') (FFEAITT, B I L DEEDIEFLL
BI3MBTY, BEBICKTAREL LT, IFERBTES EHFMTE RV 2IZRDET, flZE x =
float('NaN') 251E,. 3 < x,x < 3,x == x 3L THT. x = x ZETT, ZOIRZFEWZ IEEE 754
WZiEo72b DT,

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.

NAFY =4 R (bytes E£721d bytearray DA Y A XY R) &, ZNHOWOHFHHTRAL B b
BTEFEd, WRIZEROBE L TOEE M- i & NEF Tfibii g 3,

XFF (str DA Y ARV R) DI, XFD Unicode Da— KR4 ¥ bOBE LTOME (FHAA AR
ord() MRV H) Zflio FFENIEFTITbhET,

XN e ANL F V=5 RAFERIITHBRTE 8 A

> —7%7 A (tuple, list, or range D4 Y AKX Y RA) OLEIX, FURE S LTL2TA T, range 1Z)H
P Z AR — b LTWERA, BRME S LOFMLBOFRIZFEMTLRVE D, B3R5 L0
JEFE L TypeError #EH L E 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in con-
tainers typically assume identical objects are equal to themselves. That lets them bypass equality

tests for identical objects to improve performance and to maintain their internal invariants.
HAABDAL 7> a S LOBFEREIEZRO X5 CEHEL £

— B OERDPFEME 725 2 00av 7y avid LA FACRE, WIGT2HERLE 5 LOHKORR
DEMTRFIUILD TEA (BRI [1,2] == (1,2) FERFETCTHRODOTHTT),

— EFpttE s R — b L T2 aL 7y a YOIEFIE. RIOFEMTRVWVERDIEF R CICED FT

*3 Unicode #EH#¥ Tk, A—RKARA > b (code point) (213, U+0041) ¥ #HRXF (abstract character) (il 213, "LATIN

CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMRELFIE 1 2D a— FRA ¥ M EM-> TREINETH, E
Boa—FEL Y bOFEHEoTHRITEZMELF DL EADY £, HlzE, 55 "LATIN CAPITAL LETTER C
WITH CEDILLA” &2 — RN U+00C7 Z® % BREHAXF (precomposed character) 1 DX THRETEEFT L, a— Ffi
& U+0043 (LATIN CAPITAL LETTER C) 1<% % BEXF (base character) D% 512, a— FfiiE U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23%i{Fe LTHRHTE LT,

XFLN O HEARIEIE Unicode D2 — FRA ¥ POLARATITORET, ZHRABICE o TREENTEZVAD LOLEEA, B
ZAE, "\u00C7" == "\u0043\u0327" i¥, ¥'5H 5D FdF UMHF "LATIN CAPITAL LETTER C WITH CEDILLA” %
KELT02IZd0b5bF, ORI False D X9,

MBEXFDOL LT (DFD, ABICYE o TEHEMNZRGET) XFH 2 HE T %1213 unicodedata.normalize() Zffio T
X
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(BlzE [1,2,x] <= [1,2,y] @ x <=y LRICMEICRD ET), MET 2 EENFELLRVEBA,
FWhoavrrzyayo»eolEFezh £3 (FlRE [1,2] < [1,2,3] BETY),

e XY BV (dict DA YRRV R) DB DFERIEME 722 DIE, FAU (key, value) ZHfo Tk
EDOZDE FICRD 5, F— L HOFMILE TR EHl S F 5,

JEFELEEE (<, >, <=, >=) IX TypeError %A L 3,
o 5 (set £7213 frozenset DA Y AKXV R) OLBIX. ZhHDROFHHTRL MY ITRE T,

BB HAREDD2VE ENEEH»ES 0L TAIEFEBRIERINTVET, ZOBFRIZLIE
FEERLIEA B {1,2} & {2,3} YW 2008 EAADD 5 —HOHEDEETH 2L BN
EETHDHDFEHEA), o T, BEEFRIEFHITKAET 280518 LTHEYITIED D $8A (FIRIE.
min(), max(), sorted() ZEEDV A M2 AN LTHEZ 2 L RERBERE LD £9),

£EOHETIZ, ZoERORME»EH SN E T,

o MDHARABRDIZE AT Y v FORRESNTELT, 7740 b DHBORS FHNEHHAL
\i\j—o

HBDOIRZ TN H AR A A L=V ERS 7 A, Al RO —BEMEORANCHE > BEHDH D £5:

o EMHER B TRINZRD F'A, 2FD, FA—DA 7Y =27 MIFLLRITIUIZRD FBA:
x is yZ&BlE x ==y

o HWBUSHHHI TR IR D F8A, 2% D, UTORDOHERIIFE U TRINZXZD ZEA:
XxX==y&y=x
xl=ytyl=x
x<yl¥y>x
X <=yly>=x

o HWBUAHERHITRIFZZRD FEA, UTD (EHTRY) B3 Z OFHHTS:
x>yandy > zhE5lEx >z
x<yand y <= z%56Fx < z

o HEOMBHEMBMEOTETRIIUIRD A, 2F D, UTOXOFRIZFA L TRFIRD $EA:
x ==y &not x!l=y
x < y ¥ not x >= y (RIEFDHE)

x >y & not x <= y (ZIHFOHA)
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BEO2REERMEFAL 7> a VIZHTREDET (R ARV -7 YRR ETIEED F TN, £E5®
Ty EYIUIYTIEED £¥A), total_ordering() 7aAL—XHBMIML TLZ X0,

o hash() DOFRIFFMELE —HLTWIRBERDD 5, FliRt 7P =2 bS5 LRALA Y & afHEZH
DOh Ny Y {ENFHETERVWS DL TN MNEDDH D $7,

Python ¥ Z 0 —HERAIZ5HEHIL A, FHE, IFED ZORANIEDZWElE 72D 5,

6.10.2 FABREESR

HET in BXU not an 3FBEBEBRERANE S, x in s OfHliX. z 2% s DELRTHIUL True &i2D, 25
TRIFAUL False 2D EF, x not in s X x in s DBHEXRLE T, TRTOHAAADS —Fr v ATy
BEMIMZAT, HED in 2HENGZ 6N F—2H o TV AR EZRHRNZHATLE LT R—FLTVE T,
VR, XFN, BE HEES. BE, collections.deque D X5 a Y FFEICBWVWT, R x in y & any(x
is e or x == e for e in y) EFMTT,

XFHNRNA FHENZDOWTIE, x in y & 2 25 y DA XFHTHZ L E, »DOZDL ZIZRD True IR D
F9, A y.find(x) '= -1 2FliTT, XTI, MDEED I DI LFFN e AINET, o
T "" in "abc" I True BT I &I bh %3,

__contains__() XY v REFEELLZZ—YEHFS 7 ATIE, y.__contains__(x) DRDHEIE L R ZHEIC
x in y DR DMEIEX True ¥ D, £ 5 TRWEEIX False 72D %7,

__contains__() ZERLTVARWVWY __iter__ () BFERLTVWEILI—PEHKRI 7 AT x in yiE x is z
or x == z WREYRDZXILDLMHE z ¥y NTD 2 RIETHEBINLHE. True 2D F3, L. KIED
ENCBIANDIFEETIUR, in DBINEREZIELLSITHEZET,

RAERNCIE. HXOREZ0 baroFEiTeidsa 3. b L __getitem__ () ZERLTWVWD XS RI—FER
7 Z AT x in y & x is y[i] or x == y[i] £ R 2 K5 RIFADEKA VTR i BEEL. Zh & D/D
SWEEL A 77 ) IndexError ZXH LAV EF, D ZDL ZIWZHED True D X3, GOS0
BISHEH XN GE, BN in 2 OEHEINZZ2D X512k FT),

HET not in X in OEMEZKIEL7MHEE LTERSINATVLET,
6.10.3 FE—1¢DLEE
HET s BEY s not 3. A7V =227 FOE—EICHT 2T A M 2IT0ET: x is y & z & y BELCA T

VP M RIETLE POZDOLEIMVERRDET, A7V 27 FOFE—MIZ id() Bz flio THES X
Fo x is not y & is DEMEEKIEL b DI £3,

 HEMRAR—Yarryary, ZUV—Y R, F4 22V FROBIBFHEDDIC, 4 YRR VARXY v RREBDHEZITS &5
R EIC is HAETOMMIEZ, —RT3 e HETEAVIRIBOLE LM LA, FHlZEAZAD FF 2 XY P ERHERL
TLIEEX W
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6.11 7—JL;&E (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" mnot_test

T-NVEEDa Y 7T XA e, A7 v -0 X TEbIZBEICIE. ROMIIEHIZ LRI ET: False |
None . FNRTOENIBIIZEMED 0. ZOXXFH, ZDayTF (XFH. 270, VAL, #E. £5. HiEE
BIRY)e FHUANOMEIZELLBRENE T, 2—FERDOA T 27 MI. __bool__() AV vy F&2525%Z
T, BEBEEIARTAXTEET,

HEA not 1%, FIEBDBATH Z5EICE True 2. ZNLDIGEIZIX False 122D £7,

KX xand y &, 3 2 ZiHliL £3; 2 B2 5 2 DEZIEL £7; ZALUIDBEITIE. y 27l L 745 R E
ZIRL T,

KNxor ylid 3 2 2iHliLET; 2 HELS 2 DEZELEXT; ZRLSOEE IR, y 25l L R R EZ
BLET,

%B. and b or b, IKTfEH%Z True X False IKHIRE I, RRIFHE L /2582 B L £ 3, Z DEERDMER|Z
LEDLHDET, HlRIE s BIFHNT, HXXFIRLT 7 4L PDEICEZHZ I 2, Xs or 'foo' IFH
AREZEZE T, not 3BT HUWEZIERT 2D T, 5IBOBICEFRL S 77—V EZREL 3 (Hl21X, not
"foo' I& "' TII% < False ITKD £F),

6.12 AL

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)
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Assignment expressions must be surrounded by parentheses when used as sub-expressions in slicing, condi-
tional, lambda, keyword-argument, and comprehension-if expressions and in assert and with statements. In

all other places where they can be used, parentheses are not required, including in if and while statements.

N—a 3.8 T AR L TEIDEELIZ PEP 572 2L T &0,

6.13 %&f43{ (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

Gl (LIZUIE 7 STEBGETY L IENET) 138 S B A Python OBETT,

x if C else y EWIHRIIHRANT = TR EMN C 2FHHEiL 3, C A true DHE z 23FHli S AUEIHR S h
9, ThLANDEEICE y DMl RS E T,

SMEEBICELTEDEHLLIZ PEP 308 #8 L TL X,

6.14 5 L4 (lambda)

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

FALER (ZLXBRe MEINET) ZELEBEZFERT 2012 E T, X lambda parameters:
expression FMAMA T 7 VTR D ET, ZOEAHF TP 27 MIDITRERSIN TV A TV =
7 MRBRICEIEL 9

def <lambda>(parameters):

return expression

FIEO—EORXIZ BHES #»ZR LTIV, FAXRTEREINEZFRIE 7/ T—Yarveatl
BTERVRICERL TLZEW,
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6.15 XOU X +

expression_list n= ezpression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = exzpression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

YR FRRPFHFERRDO IR > TR HDERE, Py —20Dhr<v2E0RDY A IR Lick
DET, ZFNVOEXEZ., VRAMZHIZROBICEHELL LD ET, RIELSENFTHEENE T,

FTARYVRAZ * 1 ATZTINDTYINYY 2EHRLET, ZOWEHETIZ 1757 TRINERD T8A.
CDATITINET Uy ZEINNBTEZDOS — 7 VRARZEREIN, HiLwg L, VR, £EICAIAE
NFET,

N—=Tay 3.5 TEM: RVAFTDATIINDT Uy 2RI PEP 448 TRZXNE L,

H—BRo 27V (il BEE (singleton) ) Z{ED UL, REICA V<P ETT, H—oRX/ZFT. RE
WA YD F70WEEIRE. ZTNV TR ZORDMEIZRD £F (HDXIVEED oW b, HENZEDN
FR7: O Z2fEVET, )

6.16 IR~

Python &, XZ2EPHLHANEICFHEL £, 7272 L. RARXZFHES 2 & &, A2 /0 & D b el S
nxEg,

UMIORTEITLDOEATTORMINEF X, IRATOHFIEF LR TIHED £

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4d)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2
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6.17 EEFDEBILIRE

The following table summarizes the operator precedence in Python, from highest precedence (most binding)
to lowest precedence (least binding). Operators in the same box have the same precedence. Unless the
syntax is explicitly given, operators are binary. Operators in the same box group left to right (except for

exponentiation, which groups from right to left).

teE SiTidR N T WS K52, Bk FiE. F—Mo 7 2 P 3R THE CELIEN 2R > TWT, ErshIC
HEH T 2 L VORI ER o TV Z BICER LT ZE W,

BETF hER
(expressions...), AN E MR VR PR, BERXR
[expressions...], {key: value...}, {expressions...} T~ BEFRR
x[index], x[index:index], x(arguments...), x. | WFHE. X 74 RAEE. HOHL, B
attribute 2
await Await 3
*k N3
+X, -X, ~X E#. A% vy FEAL NOT
*x 0Q,/,//, % FEHLATHISREL, BREL U1 D 35 CRREL BIRO
+ - IE s X OEE
<<, >> ¥7 MER
& vy MHAL AND
- vy MHAI XOR
vy ML OR
in, not inm, is, is not, <, <=, >, >=, 1= == Figer—HED 7 &2 + % &tk
not x 7 — A NOT
and 7 —)ViEHE AND
or 7 —EE OR
if - else ESLS2N
lambda 7 LZR
= KA

5 NERHEET o 1 AR DH B HIEEMER T 5 5 WEHIEY v MERT XD FOHEEREM R D 5, DFD 2%+-1 13 0.5
WZRDET,
*6 o ﬁ

] 6] 1 AEIEN A3 Cid kb £
122 % 6 & I (expression)
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filE

6.17. ERFOEBKEIEL 123






SEVEN

B2 (SIMPLE STATEMENT)

BRI e E, B omMETRICN® 55X TF, BH—DfTIZiE, BROHEMXZtIany TRYI->TANS
TEMNTEFT, HMXOMIILL o@D TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIHFER WA TR) 2R L THENT201flioz b, (@HIE) oYy (procedure: B

BERERZIRZ2VED Z 2 TF; Python Tk, 7B v Il None ZIRL £3) RO T2 ffivg
T, ZOMDHFENATHIAXZMS e TEET L, AHRIL DD ET, AXOHEILTDED TF:

125
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expression_stmt = starred_expression

AXBE KDV AN (H—DAXDZddHbh £7) Z{HFEL £7,

WFEE— F Tl EA None TR TN, (HZMHAALBIE repr () TXFINEHL T, Z DHERD T % A5
BT > TEZH L 9, (None I3 AN DEIFFZHINRZWOT, 7o yOMUHLZIT-T
LB LRERA, )

7.2 fXAX (assignment statement)

RASE, BETZEIC () LD, BEARERA 7Y 27 POBUHSCEREZETE LD T 520Icffibh
£7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

| "(" [target_list] ")"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

|

"x" target

(attributeref, subscription, slicing DRESUTOWTIE 774 HESRLTLZEW, )

HRAXBEHDY Z b (ZHRHFE—DOHXTY, AU TRYSNERXY X FTH &L BERZE IV e 2/
WHLTKZZW) ZiHiiL, BohZh et 7P =7 b2 X —5 v b (target) DV X MIH L TE,S
ANERALTOEET,

RAREZ =7y b (VAR T) ORI - THRNIITONE S, X—7 vy MBEEARRA 7Y =227+ (BES
B, RFEIL EREATAR) O—BTHEHE. COLHEARERF 7Y = 7 MIRKIICRAEEITLT, 2
DODRADENBREETD 200 LR TUERD FEA, RADRARERGEIINNERITT 22 TEZE
T, M AaLNHAIR, EHINLH5ME, 204 7Y =27 MIERTHEZONTVET (IZEIDEE Hi
EBELTLEEW).

Z—%"w b YR NI, AFEMRAEITHEN TV T XL, ZRUCHT 23479227 FORAR. UIFD X1
HIRFNCERZI N TOVE T,

« =7y PIRMDR—=F v b1 DI TAYHHWTESL T, EREISHEINTHLOA TV 25, &
7Yl MREDE =Ty MITRAZIRET,

126 % 7 Z Bl (simple statement)
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o FODAth:

- "ENEDX—Fy beMIRE, BHIZTRAZRYRIB—DfW\WIzR =7y bBRX =7 v FYRXMZ
—ORFEFNTVEEE: A7V MIATIIAT, PRI X—F Yy PIRMDE—=F v b
DEED D =D R VERERZRIINIED FHA, BNEDOXR—7y PEDHIOX =7 v M, 4
T ITNDFEHDBERDELLENAZINE T, BENEOX—F vy P EDRBRADX—F v M, 4T
FINDREOEEDPRAZINE T, BNEZOX -7y M, 4 77 TNVDHESEHFED Y R FHRA
ENFET (VRAMETHEDLEVEEA),

— F5TRWEE: A7V 7ME. Z—F v FIRMDXR—% v FeRILKOEEZESA T 571 T
RIS T, BRIEILSEARLT 22X =7y MIRAZIIhE T,

B—DX—7y PANOHE—OF 7227 PORAE., UTDO IS LTHRNICERZINTVWET,
o X—7y MORANT (R0) OEA:

— HEIDBHEEDI—F TRy ZAD global R nonlocal XITHErNTWARWIFIUL: ARNIHEED
O—ANVAHIEMANOL 7Y = 7 Mg I g g,

— Z5TRIFAUE: ARidEnEN T 1 — OV EETZERIND, nonlocal THD & 7=AMU D& HiTZERAN
DA Tz MIHEEINE T,

HZHID T CTIHMEEADE S, HEM (rebind) BB I b T, HHREIC X > T, LIETZ OHRTIH
XN TWATI 27 bOBRA T >V b (reference count) DX BRI o GE, A7 = 7 MIMIK
(deallocate) X4, 7R+ 727 & (destructor) 2% (TFEETIUR) MUHI N E T,

o« X—7 v FBEBUSROELE: ZREINTVWDE —TEEORMEFHH S N E 3, EIXARTRERBEEZ S A
TP FTRINUIRD FRA; 25 TR, TypeError DEHEINE T, Kz, ZOF TV
M LT, AL 7Y =27 b 2808 LEEBIHECRAL TIupungbE 3, AZEITTERWY
A, BiIsk GEFIX AttributeError T, BATE DD FEA) ZXHL £T,

TR A7 227 030524 222 2T, RAHEETFOMAZENZREH 5 & &, HUKD a.x &
A VAR ADEEE (4 Y RAEX Y ADBESFELRITINR) 27 RABHEOE S 51X 7 7R 5 AR
URDHDF T, FADR—7 v b a.x FHEICA VAXVADEE LTEH DS Toh, BERSIFEMRS
NEF, ZoeBh, BNZ2-00D a.x FFRICEEZSHT 2 2RO LA HGURE7 7 ABHEEZ SR
L. FEBEHLNA YRR REEZRADR =7y e LTERT S LR %

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ kid. property() TIERM I N7 B ART 4 DX RTRZ Y FRBEHIHLTE. 3 LdHTE
F2 LMD FEA

o X—7y MPIRTERLAS: ZREN TV KX FHEE N E T, B2 (VAIDX5%) Ta—

7.2. fKAX (assignment statement) 127
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RINBY = YRATI 27 Mip, (HBEDXIR) vy ¥y 7479 =7 PARLRARTIRD T8
Ao RIT, RFRALOR TR FHlZ N E T,

—JGER (VA PDEIR) I a—RINRY—Fr YAF TV =27 P THNL, IRERDIZEHE 5 2 7213
NER D FVA, BEPERDL, =7 Y RAORIVPIMEINE T, BEIIRKN, >—F Y RA0EX &
DH/NERIFADBITHRLTERLT, =7 YR 204 V77 RAHRODERIHWRAL 7D 27 b
ZPRALTIOVDLWEDEONE T, 477 ADHPANR S, IndexError 23N I N E T (RFIE
ISy = YRR AZIToTH, VA NEROMAZBIMITEEEA),

—RGEDS (HEDLOR) v v FA 7Y VOGE. $3RTFRvy ToF e B0 H 5T
CTRZAED FEA. KT, BFeHAALA 7Y =27 PCHENT 2 X5 48F— /T —XONEART S X5
Ry TF T2 PZEWEDE RS, ZORETIE, BIFOX—/[HONZF U X — L HIOMETESIRZ
TH &L, (FAICEZFOF —PFELBRWEGS) #Hiliadx — /EONZHAL T2V ER A,

I—HFERDOF 7T =7 MUF, BYIRGIET __setitem__() XYV v FHRMUFHEINET,

o X—=F vy IPBRIARLS: BREINTVE —JEADTAS N E T, —KERZE. (VR TFDXI%R)
22— RINKRY =T VAT T 27 VEEZRITNEIRED FRA, BIRAA T =7 VIR LB DY -4
VAKX TY 27 PTRINERD EH A, KIS, Z74 ZADFRE ERERT RPN E T 7
ANV MEFZZENZN 0 > —F Y ADREXTY, LR FROFHEIZEETRITIIERD FEA. 0T
NDDFERPERIR S, S—r Y RAORINMEZINE T, KNI, HBRIZ 026> AOEX %
TRINEZ L5 ZFhFET, REIC, AT RZHERAA TV 27 P TEHEBZTIVILS—Fr R
F7T 27 PEWEDLEET, E—F v b —F VATHINTVWABED, 254 ZOEXIIHRA S —
FUADRILEBRoTVWTEL, ZOHARIEEX—F Y b =T Y RORIPEEINE T,

CPython REDFM: HEDEETIE, X—F v FOMIXREIROEILFALTHEARINTE., Bk
Hilida—FPAER 7 e —XHREMRZ S — X v -V %> THERXINE T,

RADERIC LR, FHAEHADF ——=F v 3’ [l (simultaneous)’ TY (flXiF a, b = b, ald=>D
DEBE ANEZET) 2, RANREBRDZERHE ES5L DA —N—=F v FTREISHEANRI D, RELDOITTT,
BlzZIX, U FoFarZ L3 [0, 2] ZHAOLTLEVWES:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1is updated, then z[i] is updated
print(x)

BE.

PEP 3132 - Extended lterable Unpacking *target DI5EREHE,

128 % 7 Z Bl (simple statement)
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7.2.1 EEHRANX (augmented assignment statement)

RKERAE, ZHERRAXZHAGDE T 2D LD TY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_ expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e Nyp=n | n_=n | Nyg=" | ne=" | u/=n | u//=n | u%=u | Wys="
| nys=n | ngg=" I ng=" | n~—n I |I|=Il

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BERALIE. X—F v b BHEORALLEST, 78y 213D EHA) LR X FEFHL, 25
SOWHETFHTHEORERARO “THEERITV. BRELLOX—Fy MIRALET, X—7 v M3
LRl X A 1 Ao

x += 1 DX REBERERARXIZ, x = x + 1 DLHSLXEEMATUIIFERROEEICTE 325, B ICHMiICIE
ROFEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1> TL—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y PITRAT 20T
3724, MHioA 7Y =7 PONBEZEET 05 28 TT,

WEORALIZEY, BERAXIALZFMT 2 gl AUZFIMEL 3, 722 213, alil += £(x) %7
ali] ZFAN, £(x) ZFHEL THNEZTV., RRIERE ali]l KEHYTEI,

RKERAXTITON 2 RAZ. ZTAANDRAR, —XHTHE-BD X =5y b BFET 2562k E, @HORA
R &S b hvgd, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WTbih s
e zRRE @EEO IHERE R TY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRRICOWVWTOEE LAEMICEEDORADEH XN
9,

7.2.2 FR{FERAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERREED T ) T—ar e+ 7o a v ORAXEHAEDLERDDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_expression)]

WE D KA (assignment statement) & DFEWIE, RAFED 1 DIREIND Z 22 TT,

AL LTHMZLEFES 2, 292232 —F3 LIEEY 22— Ra—7FOEE. BRI Hh,. Z275Z2d L
IFEY 22—V OFRKEYE __annotations__ /I NE T, ZOREMEE. BBH (774 R— MEROBEEIZ

7.2. fKAX (assignment statement) 129



The Python Language Reference, 'J1)—X 3.10.19

<7 v ENARD B HRHIEDERANOMIS T 2 FHOMETY ., ZOREIIEZAAIETHD, TR
DPEINAFEL TV AR HE, 772D LAIEEY 2 = LVOREDFETOIETHEN/ER I N E T,

KA LT EZM S, 77ARa=TH LEEY 2— LR a—-7DE, FRIGFHIS A E T2, B h
A

B R a — I CHRENTERMP TV 5GE8E,. Z04FNEF0BEBRa - Ttu—hrkdoickh g9, TR
WM EHMIT X T, B a— FI2h Sz 8 A,

G H 255, ERERAET 27— 2 ¥ (B THUR) 27T 2001, ERCRAZITVET, MRk
5420)EL75>41EL\*% F A VXY RIEREBED __setitem__() X __setattr__() MU LUADKHEDOK
PEHMEHL E9,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y ARV AZEBEEAT) ZROBTRZMNT 5.
¥ FTRBLT 2 O TRRWSHEDBIESR,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY —1 % IDE THZ 287 ) 7— a v O
7 ik R 3 2 1%,

~

N—Y a3 ¥ 3.8 TZHE: Now annotated assignments allow 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 ik, 07T APNICT Ny FH 7 ¥ — a ¥ (debugging assertion) % {:H#hT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression i

if __debug__:

if not expression: raise AssertionError

LEMiTT, WERIE assert expressionl, expression2 l&. ZhEFHfliTF

if __debug__

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIX. __debug__ & AssertionError 23, [FHADMHAAAZEEZS L TS 2 W HITED LITH
D> TVWET, HEDRETIX, HAAAZE __debug__ XBEH DR TIX True TH D, @b ER XN
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725E (A=Y FI4 47> ay -0) & False T, BURD a— FAERSI., 2 2 A VERRCRGBE LA TR X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDODY —2a—FEL57—X vt —IHNITA
NZMEEID D FRA; a—FIZRRY 7 FL—ANTEREINET,

__debug__ NORARIANERPETT, HAAAZRKDIEIZ, 1 2TV XDHIBT 5 L ZCRESNET,

7.4 pass X

pass_stmt = "pass"

pass 1 XVIE (null operation) TF - pass DVETEINTH, MHEXFEHA, pass 1. FUEMICITH
RMEEREH, a— R LTRMASETLEL RWEED L - R LR LTHHTT, flzi:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

F 7Y 22 b OHIER (deletion) 1, FRADER L IEF IS ETHRINCERIATVET, 2 TIRESR
FHMITRE T, W 2hDb Y M ERBRRBICEEDET,

R—7"y FYRMINT BHIBRIZ, FLDX—Fy FREDPSHENENACHIRINTHIFRL 3,

ZHEIDHIBRIE. B —A N E 72137 m — VAFTZER D 6 Z OGO REEZR D RE 3, 5 5 OARIZER I,
AR I—F 72y Z7AD global XTEHFENTWVWEREIPIZEDET, HHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFER. BLUR T A ZOHIBRRIEIRX, NREZE—KEA TS =27 MESNET; X574 Z0H|
FRIE—ANIZEYI 2D ZED R T 4 A2KRAT 2D EEMTY (2. ZOHMBRDBRIA RSN AT 2
FTHREZIHTVET),

N— a3y 3.2 CTEH: AL, DI3LFHAARAR N LAE70y Z7OHBZHYE LTENIESIE. u— B L ART2E
& Z 4T EHIFR T 2 Z 2 I IERUET L 72,
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7.6 return X

return_stmt = "return" [ezpression_list]

return . BABUERN THSOEMICA R P LTHNE T, 2 A M L7227 7 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOZNET, 2N DEEL None TEEMZ 6N E T,
return 25 . RV R+ (%713 None) ZERDfEHE LT, BEDBEEIFOH L2 SKITFH L £3,

return IZX > T, finally iz e bR try XOIMUED G| ZJEE N3 &, EFRICEED 5T 21112
finally HiDSEITINE T,

VAL — XTI return XEY =1L —X DD D Z/RL. Stoplteration FIAZEHEIEF T, KX
N7-{EZ (HAUI). StopIteration ZMM T 55 [BUfEDN, StopIteration.value B D £,

R 2L — BT SIMELD return XWBIERPS = 2L —Z2DKDDD ZRL,
StopAsyncIteration ZEHM XV E T, 5D H D return &, RS = 2 L —XEHKTIEEL T —
T3,

7.7 yield X

yield_stmt = yield_expression

yield SUIXEBRINT yicld X T TI, yield XZHAWS ¥ yield A THELIEMNEZEHEST 2 Z e BHK
T IR, yield X

yield <expr>

yield from <expr>

EBIR D yield 3 ¥ FliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZtT, ZOERIIEE OB TR Y =2 L —XBBITHRD £3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,
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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.

ZITRINE, raise WRHIORZ, FIANA 727 b2 LTEHMEIL £3, Z4UX. BaseException ¥ 7~
TRAERIEA VARV RATRIFNERD R A, 7T ABS, A VAR ARDERY & 75 A5 T
A vARZ AT Bz e TREONET,

FISD B ZFIHA S RBEAD T 5 AT B FA VAR RAEDDHDTT,

FL—2ZNy 24 7Y 227 MEIBHE., HIAPBEHEINZRICHEBTESN. ZOHMICEZIAAAHED
__traceback__ B L THEG X F 3, with_traceback() At x Y v F (FL =2y 7 %25 8ICHE
Lz UCHIANEZRLET) 20, fIAEEo THED ML —ANy JRRETI202—FICHKET, 20X
91T:

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised exception
as the __cause__ attribute (which is writable). If the expression is an exception class, the class will be
instantiated and the resulting exception instance will be attached to the raised exception as the __cause__

attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being handled.

An exception may be handled when an except or finally clause, or a with statement, is used. The previous
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exception is then attached as the new exception’s __context__ attribute:

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from filZ None 2{5E T % Z & T. HlF0E#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

FIAMCEE3 2 B INIERE A S b 5, F72. FIAVLEICEE S 2 BRI try X EICH D T3,
N— g 3.3 TEH: None 7 raise X from YD Y & LTHZX 2 k51D LT,

N—a v 3.3 TEM: __suppress_context__ EMEDORET. HlstDa >y 7% b XEEIINCIERRITRD
5,

7.9 break X

break_stmt = "break"

break Xi&. ML LT for V—7% while L—7ONRITOAHNBT 2 Z e RN TEE T, L—THNOH
BOERS T 7 AEROARNCIIHEITE ZH A,

break X, XZHSHZEHNADONL—TEKTZIHE, L—FIF T a D else Hin D BIGEIITFNEAFX Y
FLET,
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for =" break IZL-oTHRT TS, V—THlHlX -2y MNIZOROEZHREEL 73,

break B finally HiZfES try XOIMINTIUIZESTEICIE. L— T2 EBICKT 2F1CZ D finally Hidd
EITENET,

7.10 continue X

continue_stmt = "continue"

continue & for L—T7"R° while L—THADF A M THEGEMNCOABNE TH, L—THNOBEEERSLY 7
AEROHFITBENEE Ao continue XIE, X2 S D ANRDONL— T ORO AN Z fFEL £9

continue B3 finally Al&Fiolz try X2hklF 5 L &, Z0 finally AIBSRON— T A 7 V2D B HHICHE
TENET,

7.11 import X

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])x*
| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" <dentifier])x*
| "from" relative_module "import" "(" identifier ["as" identifier]
("," <dentifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "x*"

module n= (tdentifier ".")* identifier

relative_module "."x module | "."+

(from HiH W) FAD import XiE 2 DDRT v S TEITSNET:
L EYa—nzRMNFHL, BETHUIT— N LS %
2. import XDWRNDZ A A =7 D0 - NVHEIZER THEIZEET %,

X (A= TREUIBN) BEOHIZEATWS E Z2E b x5 ¥Z2OHIMMERID import U HEI SNz D
E912, 220DRT v IHEIZ LI ETINE T,

EVa—ERMI. B—FT2 1 DHORT v 7OFEMIIOVTIE, 1 VR— b2 ZATL OFICEDFELLE
PRTVWET, 22T A VR I RATLDHEEIRZSA XTEDIHEZZ2E2TDT v 7 DA T
B BABEBEDA VE—FNTEXBR N0 —J P ED 2 —NMIZOVWTHIRHINTVET, ZDORTFT v IHEK
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FTEZ3rWVWS i BEOLLKEY a—ARRMALLRVD, HBEWIE T2 —N1H 22— FOETEESD, E
P a— DL DOBRPF TS —BEZZ0DEE LR ETVB I LICHFERE LTI,

BERULZED 2D EFICHIETELSBE, XD 3 2D55D 1 DOFETE - NVEAETEBTHEI 2 X512
BHET:

o BV a2 —NLEZDERIZ as BV TWIGEIX, as DEBEADHARTZESE. A VR—FENEEY 2 —ADBKR
MLET,

o MOHUFIPIESINTELT, / VR—FSNTVBIET 2 —ADREDEY 2 — Ao THE, ZDE
Va—nNEHRA VR— PENTEY 2 AANDBRE LT, n—A VAR THREE NS

e fVE—PFEINTVARES a—ABREIOEIS 2—1 THEWEBE, EV a2 12E0RE Dy 7 —
DD, ZDRy T =IO LT, u— b ARIEMTHEINE S, {1 Y R—-— b AEET 2L
I, EFETRELAEEBHMEEFH Ty 72U THA

From R TIA S 5 LML FIER AL T
1. from HiTIESNAEEY 2 — A% RFFH L, BETHLD — F LIBHET 5,
2. import HITHEE & iz € NZHOMAN TITH UL FOLE % 1T >
1 4 K= b ENEEY 2 — AN Z OB TLOBIEER > T 52 2 HRT 5

2. ZDMAFHDRENE o TV o 78R ZOMAFHTY 7ET 2 —1DA K-t Zild,
4 VR=PENTEY 2NV ZDEWND D 2 2 HERET 2

3. BV RMD 5 0IEEIX. ImportError X T %,

4. BUR RN o 55 as HiXD 2726 ZO4HT. 25 TRVWALEEAZ[E > T, ZOHEND
ZHa — A NARTZEEICRIE SRS

foil:

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

A FOVRIHE (") KWEZHEDboTWVWAHEIE, EYV 2 - L TERIN TV ERMEINE2TOHARIDN
import X\ AH AT —7Du—IVEETEICHBE N E T,

EYV 2L TERIND RASNAEH E. TV 2 - LVOAMEMCH S __all__ 2V ARTOERE NS
ETHRESNET,; ZOLEBDERSIN TV EHEIE, FIUIEY 2 — L TERSI N0 A ViR— F ENi-4HT
MBigs, XFHNDS =7 Y ATHRINVZVT EEA, __all__ THEIALLENE, ETRHIATHS R

BREN, FET DI eHERSINE T, __all__ BWERINLTVWARWVWEE, [FEh4H i, Y2 -1
AR TRN D o7, 7Y X—Ra7XF (') THELZRVETOARMD I LTS, __all__ BZRTORH
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APl 280N ETT, ZHUE API O—HTRVHD (ZFDEY 2 —LTA YR— DA TVE T4 T TV
BV a—RE) B o VAR L TLEORWDDIAHATT,

A YR=PDT AN KH—FER — from module import * -— i, EI 2 — L L~V TDAHFINET, 775
ARBBERT DR ZM B 5 £ F % . SyntaxError SN E T,

A VR=FTREI2—LEIEET DL E. ZOEY 2 —LOffixt4 (absolute name) ZET 2 HEEH D £
BAo B 2=y r—=I ROy F —DIZFENTVEHAE, HED by IR0 r—IhbZD 0y r—
VHEFRT B IR VR P TR ENTEET, from DRIIEEINDZIEY 212w I —TD
FHICEBMEDO Ky P25 2T, EMRARTZIEET 2 Z R LIKBIED Sy 7 —JFEED» 50D Lo
BT DZIBET AN TEZ T, LHDO Ky b2 1 DOBFE, import B IR > TWBEY 2 —L2T7F
HETRHED Ry r—Y%RLET, 32D Fy ME 2 2LDLNLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FfTT 5 L. pkg.mod A4 ¥ R— b T3 Z iZk D T, pkeg.subpkgl
DOH2 5 from . .subpkg?2 import mod ZFE(TT % &, pkg.subpkg2.mod &4 VR— ML ET, HNA K-
F DABRIE Package Relative Imports DFICEENTOE T,

CDEI 2 —AhB0— FENEZREPEFEFNRD VT TV 5 —2 a D7Dl HAAABE importlib.
import_module() DMEtX N TVE 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)
Juture X &, FERORFE D7z LHEREMIFHE(L X 7z Python DV U — X THIFHATREIC R % & 5 IO BT
FEfioT, BEDEY 2— LB AV SALEEELDHO, Y34 FIHF BIGTHA) (directive) TF

future SIIHIED R WEBF R XN/ FFKRD Python DAN—Y a VICEBICBITT 27-0DdDTT, future X
WX THEREDIERE L 22 ) ) —RDRNCZNEEY 2 — VEATHAT 2 Z e B HIKRE T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])x*
| "from" "__future__" "import" "(" feature ["as" identifier]
("," feature ["as" <dentifier])=* [","] ")"

feature = tdentifier

future X, EY 2 — VORHEFIICELRITUIR D TR A, future XDFNIZEVWTIVWARIIULTITY -

e EVa2—LDRFaXyT—arXEY (HIUL)
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o ZOMthd future 3,
future X% 5 BED D % HE— DHFEIL annotations TF (PEP 563 &L T X W),

future X THMIKC TE 2B LMWL EER 9 Td Python 3 BB L FT I, 2DV R b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNHWEXBIICETHEMNIIK > TWT, BAEBHEMED DT
BRI TWd i, JIRRZRIZTTE,

future 3X&, 2 X84 VIR D TRl E . b x5 SFEOTLE 72 TR (construct) (230
FTEIRMNUINZEINTWEHE, ZEHTEILEILIERR 23— F2ERT 2 I TERSATVET, ik
BHBEIC L o T (i PAIRED & 5 7)) DR WH B RSCPID AN e S AHDET, 20
By AV TIREY 2NV ZHDR D DI THEN T 2R0E DR DH 20 LOLERA, 25 Lka— FERICET S
OB, FITRETRIEIL TSI X TEREA,

INETODETHOY Y —RIZBWT, a8, FIZEDKEENERBADEH > TED, future U RH DFEHE
MDEFNTORESIIE I A NS —2EH L ET,

future X DEATRHC BT 2 BRI 2 BRI, import X 2RI U TT, LY 2 —)L __future__ 23D D, Z
OV TRETIRNE T, __future__ &, future XWRITINZFRIEHE DFFET import ENE T,

future XDFEITRAIZ BT 2RI BRI T, future X TEIELE N2 FFEDHEEIC X > TEDL D £ 5,

TR, MSRHRZERIZZVOTHEREL TV

import __future__ [as name]

ZAUX future XTEH D FHA; ZOUIEF D import XTH D, Z DMDRFR I BEIEAT 1 M1 72 Hill R 1%
HHEEA

future XDA-72EY 22— M A THEDLN TV S HHAAARE exec() ® compile() IZ&k o> Tay M L&
a—RiE, 7740 b OFRETIE, future IR T 2 BEXPLERMN T Z2HS 512K T0WET, Z
DR compile) DA T a VEIHBTHIETE LT — G ZOBBICHET 2 FXa X Y F 2B RLTE
éL\O

WEEA 2 TSV xRDTay S NTEA S AT LT future SLUE. ZOBDA V& T XLy a Y HRTEWCK
DET, AVETVER%E -1 AT aVTEILTEITINREZRZY) S MAZEL. X2V 7 FHIC future X%
ANTEBL ., Hil-LEEEIE A7) 7 s FEITENRICEBT 2ty > a Y TEMCRD £ 3,

BE:

PEP 236 - Back to the ___future___  future & oFHZR

138 % 7 Z Bl (simple statement)
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7.12 global X

global_stmt = "global" <dentifier ("," identifier)*

global &, BIfEDa— K7 my 7 2R THIRF SN2 EEXTT, global XUd, FIZEL @il %2 7 ma— 2
B LTHIRT2X5BETE2 I E2EKRLET, global 2L/ — NLEBICRAZITD 2 & IERATHE
TI2, HHEBZHZARZZOEK 2 7/m— L THb L ESET I/ 0 - \VERESIRT 2 Z e N TEET,

global XTHIET 240N, RILa— 7oy 7T, 707 I 47F X+ I global XX DA - TIERD
EH A

global XTHIZET 24HNE. REIEE LT, £713 with XX ezcept HIDOX—7 v b LTERINLD,
for DR =%y MY R b, class EF. BEER. import X, BE7 /7 —>a YORTERINSZD LTk
DEFA,

CPython REODFM: BIEOEETIE, ZNLDHIRD S BEEOPIOVWTIMHI L TWERAD, TurJ
LT ZDRMENTARZELHITRETED D $E A, FEROFZETIE, ZOHIRZHH LD, BEED S BIcT
077 ADOEKRMNIELEE LD TN D D £5,

TOJ3RDIDHDERR: global 13 —WIHT 2HRH) (directive) T3 Z DFRANZ, global 3 & A
WatAAENTa— FIZH L TOABHINE T, K. HARAAD exec() PAFINICA 5 T35 global i,
BEOIFUHLEZ FBATWS a—F 70y JNIZHIRZKIZT I L3R, ZOXIBXFICEENTVS
a—Rid, O LEZEL 3 — FNOD global XITHELZITER A, FKRDOZ L2, B eval() B &
O compile() IZHYTITEL T,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal I, FIE XN T 0 — L EERLE —DOMIlDO R a— T TRICHBIN-ZBESBT 5 X5
WCLES, Zhid, HEOT 7 3L N OBEIERE T 0 — b L AR EEEZHERTE2OTERETT, ZOXE, I
HBA—FH, Za—oL (EYa—)) Ra—=TPANDOR -2 a—TOIMUDER ZHRMETES X 51Tl
3,

nonlocal X THIZEZNI-AHNE. global XTHIEZXNAFILE L, MUDR 2 —FTTTIFET 2HEE
ZIRLURTNIRD FEA FTLOHFEIMESLNEZRNE R a—TORERPBEIRZ ZHFRTEEEA),

nonlocal X THIBXNEHNE, B—HINLRA—FTITTCWEETAIHBLE L CIELD TEA,

BE:
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PEP 3104 - Access to Names in Outer Scopes nonlocal XDFA,

140 % 7 Z Bl (simple statement)


https://www.python.org/dev/peps/pep-3104

EIGHT

#43 (COMPOUND STATEMENT)

HESUTE, o (D7 —T) BAD £7; HEE, FIZA - TV 2 MOXDETORIENA S DD T
THEEZRIZLE T, RN, #EUIEBATICE 2hio THINE T, BE D2 —TIER Bl E
EHLHDET,

if  while . BXY for i, EHNZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO FH OFiZETa— KO
LT EPFEITTELLIICLET, B 77 RERD /2. #HXNIZEEX T,

BWoiE, —oL o i (clause) 257D FF, fild, Ay KL AL — b (suite) BHHEDEFT, —DODK
EXEHRTEHOANY XiE, BTRILA VFY FLRLUICEBIAET, BHONy KiF—BHICHNTZF—7—F
THED., aarTHEDLIET, A4 =M Bk THIAIZNELDERED T, R4 —ME. N XDH 3
fToanryokictIany TRY-> TEPN—DU ORI, £/21E ANy Xk ITT—2EL L YT
FENLXDEED T, BEOHEKDAAS - MIRD, SHLICEEXEZXRAITEET,; LTOXIE, else fi
BELEHD if BB T 200 FoZF D LARWVWREDHE»STIEIZRD £35:

if testl: if test2: print(x)

T, ZOaYFFAMPRTIE, £33 ilEsfEdany XDHENTT, o T, UTFDAITIE, print()
DM LIZIZETETEN DD, RLETENRVDIOEE 51 TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT LS bh £73:

compound_stmt 1= 1f_stmt

| while_stmt
| for_stmt
| try_stmt
| with_stmt
|

match_stmt
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funcdef

classdef

|

|

| async_with_stmt
| 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, XIEHIT NEWLINE 2°. Z D12 DEDENT 230 b D TR T LE T, F/ T 7Y a v OGNS T,
X T ERWTHRETHE 2 DT BIRXIIFEEL £¥ A, (Python T, " 256’29 D (dangling) else’ i
BlE, AANENZ if XEA VYT Y FEIED I TRIRINET),

T ofiic sy 2 EMRA 0GR, S D701z, BHiZhl 4 DITICHE L XSICL TR T,

8.1 if X

if XX, FMEDIREETT 50 fEbhE S

if_stmt = "if" assignment_exzpression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if XE Re—2—DOfHliL TWE, BEIZKR2 X THIT T, BZRoLHDRL — FETZERL T (E: true
1B false DEFRITONWTIE, T—ILEE (boolean operation) HizZ SR L TL 2 EW); Rz, BRLZ R4 — b
ZEITLET (2L T, of XOMOETIZ, FITRiHiiz SNERA) BTORDBMBICR o 1GE. else Hidd
HUX, ZORA = I DRETINET,

8.2 while X

while Xi&, ROMEHNETH M. ET2#EDETLDIHDNET:

while_stmt = "while" assignment_exzpression suite

["else" ":" suite]

while IR ZMHE DR LUEBIM L, ETHIUIRHDAAL — bEEITLE T, ADBBTHIE (BYID HBIC
BRoTWbZedbdHhZET). else HiNHIHEIIETNEFITL. V=T 2K TLET,
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BAIDAAL — FHNT break XMWEITEINDB L, else HIDAA — b EEITTE2IBLAA-TERTLET,
continue XWRHID AL — "N TETEINZ E, AL —FHNIZHZEDDXDEITERF Yy LT, ROEHFF
liiCED £,

8.3 for X

for Xid, ¥—=Fr YR (XFHN ZTNERIZVAN) R, ZOMOKIEARE/LA 7S = 7 b (iterable object) A
DEZRITHE > TR ZIT S 7D ifEbh £ 3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAPMEI—ELEIFMENET, ZOMREBIATITNA T PZBRLRITAERD £8 A
expression_list OFERICMTE2A T L —XBERINE T, ZOHB. ATV —XBEZ 22 ZFhoHE
RIIMLT, A 7L —=X0HRINLIEC—EDD, A4 = FPETEINET, TN OERIFFEDRALHI
(XA (assignment statement) 2B LTL 2 E W) T target_list ICRA I, ZDH. AL — F2BFEITIN
¥3, BTCOEEZMH VYo & (=7 VADETHo72D, 4 71 —&D Stoplteration FIFt2EH L7
L EE HIBRIZ), else HiADIIZNNFETEIN, L—T1FKTLET,

BHIDAAL — b DHT break XWEITINDB L, else HIDAAL — b EFEITTEI B NA—TE2EKTLET,
continue XDWRHID AL — "N TEITENZ E, A4 — T HNIZBDZEDDXDEITERF Yy T LT, ROEZRD
WEZFE B . ZTHDL ERDOBERDPE NG EIX else HIOMHIZED £5,

for L—FF 2 =7 PV A FHNDEBANDODRAZITVWET, ZHiZkbD, for L'—THNBED T, ZNLHTO R
TORAZ EEXXRET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

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.
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8.4 try X

try XlE, O FEeDHOIITH LT, fIPMLEE X/ 5721327V -7y Fa—-F2IEEL X!

try_stmt = tryl_stmt | try2_stmt
tryl_stmt = "try" ":" sutite
("except" [ezpression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the ¢7y 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.

BN ED except HITHEM LR oG E. HEOI— F2HS X HIZHMI. ZLTHRFHLRAZ y 7L
MR EHTE T,

ezcept HiDAN Y XIZH 2N 2 EFHE T 2 & ZIHIANPRET 2L, TTADNY RIBRITF v L EN, #
TR BIAMT I T 2N RS OBRRBREZIED except HIDIMAD 2 — FRMELRH L AZ v ZIZH L TITVWET
(try XEWRBFINEFRIT LD X S ITlbiE$),

SHIGT % except HiN RO 5 &, except HiD R A — FREITINE T, TDIE, as F—V — FHREEIT L
ZFOBRTHESINTVWE X =7y MNP AETNE T, BTD ezcept HIIETAIRER 70 v 7 2Ho> TV
BRINERDERA, 2070y 7ORBIZEFET 3 2, @EIE try X2KROERD LETEZMELET, (20
2, AR ENLZODHEINANY R IDE CHINTHT L TEEL. WOV FSND try EiTHISI B FE
Leas AMUDANY RSB ZDBIS 2B L 722 e 2 ER L £9, )

B4 HS as target Zfio TRAINZ L ZF, ZHUZ except HiDDODITHEINE T, ZhEb x5, MUT
Da—F:

except E as N:

foo

*LogIshg, Alofist R T 2 X575 finally HISEVIEEICOAFECHLRAZ y 7 EbD 5, HFLWHANC X > T, Hufilsh
FbhEd
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M, LUROa— RIZBRREN 02D X 5R2bDTT:

except E as N:
try:
foo
finally:
del N

o T, HIF% except HILETSHRTE 2 £ 5105 27201213, FIOZINTRA IR ITFUILD TRA. BiIFE
DHFREXNZDIE, FPL—ANy ZRNEEINE L, FORRY T 71— A LERBBEEED . RDOHR—II
EETZDI L —LHNDIRTORFIEREZEFEZRTCLEI ST,

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 HZZERDPEE) 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:

>>> 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)

A7 ardelse fiiild,. avbu—ra—n try A4 — bEHET FINPEHZXNT, return X, continue
X, break XOWITNENETENRI o TIGEICETEINE T, else BITREZLFIFNI. FANCH S ezcept
TR I N EE A,

finally EiD3d 285813, BRIBR OMUEIRELE T, £F ezcept HiX else HizA®D. try HiNFETIN
¥5, Zh oo TSR E, ZOFINSIUE XN TWRWIEEIE, fISMI—FRINCRESRE T, R
finally BIDETINE T, RESNIBIND D 5 75E1E. finally HIORBTHENENET, finally Hi
ThHlOFNBER E N 2HER. RESOTORABNIF LW Oa Y 7HF A LTRESNE T, finally
H#iT return XH 3 W& break XEFITLGEE. RESNLASNIBEEINE S
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>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42

finally @iZFEITLTCWAEIE. 7027 T 2053 HIMERIFFIHTE 28 A,

try...finally XD try A4 — bAT return . break . £721% continue XWFEITEINEHE. finally Hi
b, ZOXE KT EEPIT EITEINET,

BIELDIR D EIZRIRICFAT SN return T Ko THRED 9, finally HIMATFEITSNS /0, finally
FITHETEINT return IIEICHRRICFEITINE ZLITRD £3:

>>> def foo():
try:
return 'try'
finally:

return 'finally'

>>> foo()

'finally'

BISHZEES 2 Z oo fERE FIS HICH D £F, 7. raise XA X 2BIHDERICEET 2 1EHIE. raise
X ficHh £T,

N—Y a ¥ 3.8 TEHE: Python3.8 UATTIE, FEELOMBIZED finally BiTD continue SUFFIET LTz,

8.5 with X

with XI&, 70y Z70FETE, AV FFAPIR—I X R Lo TERSINLRAY Y FTT v I T 370D
EbONET (with XEAVTHFALIX =TIy £ ar2ZRLTIEIV), ZHIZED, £<H3
try...except...finally FIFH X =2 % b UL U CTEANCHAHET 2 Z e 23 TE £ 3,

with_stmt = "with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents ) ":" suite

with_stmt_contents := with_item ("," with_item)x*

with_item ezpression ["as" target]

—D00D " ER RO with XOFEITELLTDO LS ITHEITLET:
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1. ay7F A MK (with_item THAZBNLR) ZFHMET 22T, aVy7F XA b=V v BB LED,
2. AVFTFRAITR =T ¥D __enter__() XYV v FW, BTHIdicu—FEINFT,

3. AVFTFRAIIA—TI v D __exit__O) XV v P, RTHSZLDir—FEhZxT,

4. AVFTFAIMIEX=I%D __enter__() XYV v FHRMPINET,

5. with XWX =7y PEENTWH, ZHUT __enter__() »HORVEIATNET,

AMR: with E, __enter__ () XY v RBPZ I —RLKT LEHEIIE __exit__ (O PHEIRMFINE Z
CEMFELE T, TTDT, BLEX—F v PR MORAFICZ 7 —FELZHEICIE. ZRIEZDR
A= PO THRAELLZS —ERIL LS bR ET, UTFORT v 7 7 2B TSN,

6. 24— bPBETSNET,

7. aAV7TFAMIEI=I%D __exit__ () XYV v FREENE T, A — DI L o TR T I h7zD%
5, ZOFMDOTL fH, FL—ANw IH __exit__ () WKHIKE L TEIIhET, 25 TRIINZE 320
None 5|#M5 2 65N F T,

A4 = DMK DIRT SN, __exit__() XY v FHALORDEHH (false) 72 HIE. BISH A &
NEJ, ZORDMENE (true) 725 XFINIIIHI S, FATIZ with XDRDXP it E 5

B LEDAA — FHFSTHRNASrOMETK T LGE. 20 __exit__O »H0ORDHIZEH S
T, FETRIEAE LMK T OIS U8 O ED Sk L £9,

BIFoa— K

with EXPRESSION as TARGET:
SUITE

ZAUIR & 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

RDR=I12Fi <)
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HIDR— % 5D E)

finally:
if not hit_except:

exit(manager, None, None, None)

BBOEZERHLE, AV THFAMII =TI X IEEBD with XPFAA N SINhD X SITEITLET:

with A() as a, B() as b:
SUITE

ZAUIR ¥ FEfiT T

with A() as a:
with B() as b:
SUITE

FMTHE Z 2I2E D, HHOa Yy 7HF A2 =Y ¥ Z2EBUTICHE > TEL N TE XS, fi:

with (
AQ as a,
B() as b,
):
SUITE

)\\__\‘/“3 > 3.1 "G‘EE *ﬁﬁ@j ‘/7"‘\"7x ]\ﬁ%ﬁj‘:"— ]\ I./i L/f:o
N—ar 310 CTLHE: {FHNTHELZ T, XEEBUTICHEILTEF L L5 £ L%,
5.

PEP 343 - "with" 77—k X2+ Python @ with XDk, B, BLUBIPREHIATHET,

8.6 match X

N— a3 ¥ 3.10 TEH.

match IR E =V~ v F U 75T HHTHEONLE T, #X:

match_stmt = 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
subject_expr = star_named_expression "," star_named_expressions?
| named_expression

case_block n= 'case' patterns [guard] ":" block
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AR ZotvryarTid, —HEFHATTHENATWR3DE VI FF—TU—FK 2ERLZT,

NR—=UyF U TE, K= (case DEA) L~y F U INROME (match DRA) ZANE LET, & —
V(BT RR=VEEAD D) IE, Ry T Y ITHROMEIH LT, vy FTE0ESIhOHENMTONE T, KR
ELTROZENEZD ¥

o RYFHRIL BLAFT Y FRK (SR — VY - KL IR ET),
o X F LEMEOHHANDOFM, BERGFMIFDBL EF,

match ¥ case ¥—V—RE VI bF—T—F T7,

B85
o PEP 634 - fEH 2 — < v F:

e PEP 636 - iy & —>~yvF: Fa2a—1rV 7L

8.6.1 #IE

match DI EIED RN O EIIRDED TF:

1. ¥7Y 27 bK subject_expr 2RI, 7P =7 MEDEONE T, ¥ 7V =7 Kb ar~EE
LIGE, WEDL— 1> TR TIUDBERINE T,

2. case_block NDFE KX =N LT, ¥ 777 MERR Y FTE30EIDEF v I LET, vV FK
Uy - RO BRI —NFBRABRLE T, v F Y I7DF v 7I2E D X —=VHNOLRTO—EH 50
TARTEIREINE T, BERNREEL -3 K- OEIC X o TRR 210D, b LET, TV
FHRIMLINR—>OFTRESNIZERIE. ETONEZ—>0T7 0Oy VAT THEL . match XDET
HERATRIECHNTEET,

AER: REX—U= v IR LTRBL TS, ZOHICEEND Y 78X — VD3RS 2 AlREMEDS
HHET, KL~y FTRETZ2HAMAEZAHEL L a— F2ELRV LI ICKEDT TS
W, T, vy FHARBUL D & TEBDMENZED > TORVEWVI DHHFRICLIRNWT LIV, &
BRE S5 WO IR 2 BV 52013 Python OREIRFTH D, HEMTRLZAEMELZHD TF, 14
BREEDRBELZITAS L, BRINICIERKFL LTVWET,

3. NE—UBEINLEBE, BN OH— 28 (b LHIUR) FliShET. ZOBA. $X—YHNOHRIHT
NTHBINTVWBE I EAEIFINTVET,

o H— FOFHUMEDLETH 20, b LAIEH— FHPZIFHUL, case_block ND block BETEINF T,
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o ZIHTHRITNX. XD case_block X L THIF LG DUEHNETINE T,

o ZHLLE case block BTEE LR WIEEIX, match XA T LES,

AR EARMIZ, match XDAX =V DFHliEN 2 WORMHRTa— FEZBLIRETED D ERA, 1 V& -7
VEDFEEICE o TR, FREF v v 22T 2R EORELEITV, fHliz 2 ¥ v 75 SRR DD £3,

B 72 match SZDH:

>>> 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

ZOHITIE, if flag BH—FTT, H— FIZOVWTIERDEZ > a Y EBELTL XN,

8.6.2 A—F

guard = "if" named_expression

guard (case —#¥ LTHNZ) BRI L TUILDH T, ZD case 7Ry 7D IaA— FPETEINET, H— Fi&
if ORICKZHEIE TR SN T,

guard [T Z D case 70y 7 DIHDT IO BHTT:

1. case 7R Y ZDARX =V DBENTRE0EI D% F = v 7T 5, KMLGEIX, guard 1FFHixN 3, X
D case 7Ry 7 DF x v 7z,

2. RE— U HHIN LS AL, guard OFHEATHNE T,
o guard FMFOFHIEDSETH 256, ZHD case 70y ZHFERINET,
o guard SFOFHIEDBDHE. 32U D case 70 v ZIHERSNFH Ao

o guard OFHliFICHISBEL S NG ER, 2o zo s FRHEIAET,
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H—=REIXTH27:9, BIEAZEZ T Z B TEET, H— FOFME. THID case 71 v 7 h SlHIZ, 8
R— VR UTz case 7By ZIFRIZLDD, —200FHEXNRIFIUI VT ERA (DFE D, F— FOFHbIE
FEPNTVRIEFETEITINZDENDHD ), £/, case 70 v ZMERINREET, H— FOFMIiZ 2 h
PLEAT o TN T R A

8.6.3 WAL Tr—X7OYY

MBAFRE Ry — 27 vy 723, AlCTHY vy FITB275—A 70y 7D ¥ TT, match XOHF T, #EBAA

F—2 70y I BHBRAAEETDH 27201213, H— 2k, RX—VRBAAETH 2 HERH Y £5, <
B — VB AHETH B7-DI12F, FONELOED AN S, FRNEICHYIT 2 Z L BT E 2 08N H
DET, HEAARELRAAZ —VIEZUTO LS RBDDATT:

. EDDRBFAETDS AS N2—>

. BENHEAX—YDIBARL LB ONRBATETHS OR 82—
. FPTFVNE—Y

« TALRA—RNZ—Y

o FMTHDNT, FRBAATRER S X —

8.6.4 NH—>

FR: ZokrParTld, BED EBNF Z245E L= 3ELERFEH L 9,
e SEP.RULE+ ¥\ 5 3ECIX RULE (SEP RULE)* OMETT,

o |RULE I IEELTMADSMNEERLET,

patterns @ kv FL LRI FD@ED T3

patterns = open_sequence_pattern | pattern
pattern n= as_pattern | or_pattern
closed_pattern := | literal_pattern

capture_pattern

|
| wildcard_pattern
| value_pattern

l

group_pattern
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| sequence_pattern
| mapping_pattern

| class_pattern

MTFOFHHATIEAN DR T E DD, RE =V ORIV ZHBEICEVWRLGADHHE HHIZES b1 0%
WCEVWTVWET (ZDIFE A YIE. Raymond Hettinger KD ¥ 2 X ¥ MIHEELZIITODDTT), 7L,
CHEHL FTHREZYNT 27200 THD, NEHHNLEKEZLTLORMLZSDOTE HOFLEA . T #H
AJRE7R TR TONX— U EZMEL TV DI TIED D TEA,

OR N&Z—Y

OR & —%. HER | TRUSLAEZERO AR -5k E T, B

or_pattern = "|".closed_pattern+

RRDY 782 — DAL GBARE THo TRVWIEHA, Fh, BIRZEED D, &3 788 — 3R
FT2HEMOMAEDLEIE. TRTHRALCTHIBEDRDHD ET,

OR RE—rTliE,. 37927 MEZHLUTIEIZES IR —2 Dy F U IPITbNE T, ~ v FRENT 3L
FITHRTL, ZO ORRXRX—=VIERILI2ARINET, —f, EDFITRREZ—V LTI 20D
OR REZ—=VIFEB L7z 82k 5,

fHEICE S8 P1L | P2 | ... WO RE—VIEPLZYyF LIS L. BT P2 2L ET, wWih
MDRR =<y FUREITIUITEB I ), 2R DNOGETERE 2D FT,

AS NZ—>

AS B =23 Y 7Y =27 MEIHLT, as ¥F—V—FOEMIIH S OR &Ex—r vy FSHET, M

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 _.

fliHICE S5 . P as NAME 13 P 2~ v F S8, B LHGEIC NAME = <subject> ORAZITVET,
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DTFIILnNg—>

V7oA —=F, —#%ZFR< Python @ UTZIL b L £3, M

literal_pattern := signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER

strings

"True"
"False"

|
|
|
| "None"
|
|
| signed_number: NUMBER | "-" NUMBER

strings ¥\ 9L —/L ¥ NUMBER ¥\ 5 b —2 V& Python O ELE TERINTVWET, 74— b 3OTH
b EFHIR raw SLFHI, raw N4 MIBMHRIEETT, 74— v MEAXFIUTIIL FHHATEZEA,

signed_number '+' NUMBER ¥ signed_number '-' NUMBER ¥\ S5 #XiX EHZRH 2RET 220D DT
T 2Ok, ANIFER. GECIIEREESDEN DD T, fil: 3 + 45,

ffiBI2 5 5 &, LITERAL |X <subject> == LITERAL TH 2 L XDAENTE X =TT, VIV ThH
% None ¥ True . False |I is HBE TR > THE XN T T,

FYTFvNZ—>

Fr FFeREX—F, TV MERARNICHRBEL 9,

capture_pattern := 1'_' NAME

TUR=RAAT =NFD _FF ¥ T F xR =V TEHDERA (' BRLTVIDEIZDOHRHETT) &
wildcard_pattern & L THbONE T,

NRE—=V—DDHT, —DODHHENE—ELLHRET 2B TEERA, HlZIL case x, x: ... ZHEEVWT
FTH, case [x] | x: ... BIELWTT,

FyTF X X VIEFETEN L £F, FHESNLAF DR a—F13, PEP 572 THEIL S W RAREE T O R
I—FN—VEeFEILTT, TH8DH. YTEES global X » nonlocal XHBHRWERD ., ZDREAEHD A a—
73, #ZE D match X2 AR AMOBEKE LD 7,

fHICE S5 ¥, NAME [ZHICIN L, NAME = <subject> ORADTONE T,
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TAILREA—RFNEZ—>

DALV R — FARZ = EHEIHEY) (R LTy F92) L, AETORIIL R A, WX

wildcard_pattern :=

_E E =V THEHINLGEREIC VI RE—T—F T3, LrL, XX=VOHPTRVWEEIEY 7+
F—TU—FTEHVERA, XV TPz PR guard | case 7Ry Z7OHTH, BEOEBERLD ET,

fHICE S &, _ @HITHIIL £5,

EVAS

%

fli &% — > 1% Python THEOMNIF SNEEZRL T3, HX:

value_pattern = attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

Ry M0 Z O4RTE,. Python D ZREIERIL—IL ITX o THRIRENE T, ZORX—=ViF, BREh
TAEDY 7Y = 7 MEEFE LW (HEEE T == 124D ) e Z2ITHe b £95,

ffiHICE 5 ¥, NAME1.NAME2 /X <subject> == NAME1.NAME2 TH 2 & EDAKNL 3,

AR —OD match X TR CEAEHEILIT 25853, 4 22—V XBEACHRESNTEEZF v v a
L. ZHiERZMEBITS e {EZHHMA S 2 Al REERH D £5, TDF ¥ v ¥ ald, £D match XDZD
FAT—RoOMZ T THAMBE LT,

TIN—TNE—>

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.

154 % 8 & 883 (compound statement)
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=T ANE—Y

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 BES "[" [maybe_sequence_pattern] "1"

I u(u [open_sequence_pa,ttern] ||)||

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 [...]

).

AFR: 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 | 4]) 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. 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.

*2 In pattern matching, a sequence is defined as one of the following:
e collections.abc.Sequence ZMKL7z2 7 R,
e collections.abc.Sequence & L TH@F 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
e range
e tuple

JATR:  Subject values of type str, bytes, and bytearray do not match sequence patterns.
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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.

AMR:  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> B —F YA 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)

o ... and so on for the corresponding pattern/element.
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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.

FER: 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:
e <subject> ¥ v B VI hEFzv TS
e KEY1 in <subject>

o P1 !X <subject>[KEY1] ¥ v F T 5

*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

- tard 1l ] ) : ) T .
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e ... and so on for the corresponding KEY /pattern pair.

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 n= 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 Else, 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.
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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.

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:
ISANE—=2I v FOMUBIBDHARRZIAX

[1. 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

o float

o frozenset

e int

e list

e set

e 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:
o isinstance(<subject>, CLS)
o convert P1 to a keyword pattern using CLS.__match_args__

e For each keyword argument attr=P2:
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— hasattr(<subject>, "attr")
— P2 & <subject>.attr K~¥vFT 5

o ... and so on for the corresponding keyword argument/pattern pair.

o PEP 634 - #i&if & — >~ v F: {1k

e PEP 636 - fiify &2 —> <y F: Fa2a—+V 7L

8.7 BH¥ER

BIBUERIE. 12— ERBEA 7Y =7 P2 ERL FT (IRERDOME HSHK):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" expression] ":" suite
decorators n= decorator+
decorator = "@" assignment_expression NEWLINE
parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_posc

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| Wy para,mete'r [n,n]

parameter n= identifier [":" expression]
defparameter n= parameter ["=" expression]
funcname = tdentifier

BIRUERIIFATAIRER TS, BIRUERZFTT 5 &, BEDO 0 — AV AEI MW B 2B A 7Y = 7 +
(BABDFATARE — F 2 < 207 v 8—) KK L X5, ZOMBCE 7Y =27 Micid, BB OH S 7B
bz ra— R AETZ2ER & LT, BIUED 70 — VR AHTZEANO BB A o TV E§,

BIRUE R BB E AT L £ 8 A BIBARREGBEE MO S RicoaE TIN5,

BBERIZ—2OMU LD 7OL—42 XTIy 7 TEEd, 7aL—2RFBMEERT 2 =, FBERDOA-T
W3 Ra—7TiHlidhEz T, TOMEE BTV 27 rEHE—05BUCE 2MUH LAJREL 7Y =7 TR
JUERD FX A BBA 7Y 27 FoRbDic, RINELBEEGICREINE T, HEOTFTa L —XEr R
FLTGHAZNES, Fl2E UTFTokS5ka—Fk

* EROARDBEHIOXE LTHONEZXFHN 7 71, ZOBEOD __doc__ BIEICASh, Z0MMD FFaxXxyF—2a X
FH| Tk ¥
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ef1(arg)
ef2
def func(): pass

. VWL RE EliTF

def func(): pass
func = fi(arg) (£2(func))

2L, HiFE D3 — FTIEITA DBEZE func & WS HEIAN—RHNCHE S 2 2 i3k, LWwH e 2o 2R
S

N—=Y a3 ¥ 3.9 TEH: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DL LD REIE A parameter = expression DG ZIoTWB &, BIIE ” 77+ L M EIEHE” 2RO L
WET, 7740 MEZFORGIETIE, FEOH LRI ZSIB T 2 E518 IZEKTE. 2058 MKE 18O
T 74N MEDEONE T, DI T 7 40 MEER o TWA5E, ZHLE " BHTL 2 ¥ TO5I5IZ
BTT 7 4V MEEZF > TWRFIUIRD $EA - ZHTUEERTIEIRHS A TORWESIHIHIRT 3,

T7 4 I REREBERBNEITINZ L SICEDSBATHEINE T, Zhud. 77 40 b5 EBoRIBEED
ERIND e JICE—ELFFHEEN, AL " HEEAD” EHRIFCH LOTIHHENS Z e ZEKL ¥
T, ZOMRREHEEL THL 3R, 7740 FIEUEDS Y R FRFHEDL IR I 2R TARA T =7 b
THZLZWCHETT: MBI COA 7Y 27 b2ZEE (FIZIEXY R MCERZEN) 3§58, 20T 741 Ml
BEIZHOMELZ I TLELET, —Micid. ZHEERLARVENETS, 2O X5 REIfEZ BT 212, 7
7 4L MEE LT None Zffiv, Z DEZEEAAKDOHTIHRINCT A M LET, BIZIEUTOXSICLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BB O L D BRI F 2 38, MU L (call) BiTHBRSRATVE T, BBHCHLZTS &, <5
X RV R MIERINTETONT XK, MBI ¥—T7—=F 58 77 4L MEDWT o0 HEBRA X
NETF, "xidentifier” ERADEFEETNIE. Ko TR TOMBES I EZITH - =2 I icwiifbanzd, 2
DT 7 4V MEIZZED R TSV TT, "**xidentifier” EADTFETIUE RoLITRTOF—V— F5[HEZT
WoEFMED~y By 7477 MHIbEhE S, 2077+ MARFR LB OO~y ¥ 7t T
Yl FTT, "x” % "kidentifier” DED T X REFF—V— FEAARTX—KXT, F—U—F5luck->T
DABEEINE T, 7/ DHIDNF X ZFNEEH F X —2T, fMEIBICL>TOAESINET,

N—3 3 r 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FlEOCIE. FIE A IICHIT T 7 expression” JTERD 7/ 7—23 > 26 E T, *xidentifier %
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xxidentifier DR TH. TRTOS 7/ 7 —>ary22360ET, BT, 51V X 0%k
IZ 7> expression” ¥R D "return” 7/ 7 —>a v EDIFILNET, INHDT /) T—ravid, EEOHE
#h7% Python ORXMMEZE T, 7/ 7= arhdHoThH, HBOEKRIIEZEDY ERA, 7/ 7—> 3 VO
X, BBA 7Y =27 D __annotations__ BHED., 518K EF—r T EHEE LTHELNE T, __future__ D
annotations 4 ¥ R— F 2o 725FE1E. 7/ 7 — 3 VIFETRIQEIXFY e UTRFFE N, 24Uz & b FFfi
DEREDATREIC R > TVWE T, £I3TRWVWERIK, 7/ 77— a VIZBEBERPFETIN- e 2 IFfix v E 3,
DT —RATRE, 7/ 7= ayidy —Ra—FIZBN0 L I3ES IHF Tz ZehdHb 3,

REARHCEH T 2 72012, AR (BRTCHBX N TORWVER) 2ERT2 2 dTEET, ZhUd SL4
(lambda) OEITHH SN TVE 7 AX K2 VE T, 7 22X N BEBEROBIRRIUTBEE 20T
PIHERLTLEXIW,; Vdef” XTERSINZBED 7 2 XA TERINZBEO X 51, 518 LTERED.,
HOAFNCEI DS TE2Z D TEET, BRORE 7 /7 -2 a UPEFTTELZDT, "def” RO AR & DiEN
T,

TATIINDRE: FRRE WA TP 27 b TF, BRBERNTEITSNL "def” . EDERFIEE L
THEEZR— VBB EZERLE T, 2R LEEBATHEDLDN 2 BHZERIZ. def ZEATV DAL
ZRICT 72 ATEE T, abillld el DV ERE (naming and binding) BizZRL T ZE W,

BE.
PEP 3107 - Function Annotations BI$(7 /57— a > DI OREE,
PEP 484 - B Y b 75— a v OEERNLREFRMITITH2H L v FDER,

PEP 526 - Syntax for Variable Annotations 27 7 RZr 4 VARV RAERZ EOEBICTe Y PWEFTE
Y TilE

PEP 563 - 7/ 7—> 3 Y OBEFHE TS T / 77— a Y2 EMEHES 2 DT S KFAIER TR S
5Z212k3, 77— aviiBIBRRIASROY K-t

8.8 VS AER

ZIRAEREF, VIAFTY 2 P EERLTT (REEDEE HiZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = tdentifier

77 AERFFEITRER LTS, M&KY 2 M3lE, REZ 7RV 2527 (K EERFVGIZ, X827
SZAEZBRBLTIIEIV), TILSH, VRAMDZFALHOBEREDFTHIIY 727 7 AL L THRWS TR TH BN
ETT, MRV ZFDRVWI T RE, T7 4L T, HEZ 7R object ZMEKT 20T
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class Foo:

pass

. UM ERFTT

class Foo(object):

pass

RIZT FADAA — b, Wi FEIT7 L — L (BEIDITERE (naming and binding) # B LTI W) A
T, FiilEonlzn— HLVARIER L T4 D270 — VARTERZ# > TRITESNET (BH. ZORL— M
BECEBERDEENET ). V7 I7RADAA = MHFETLKR D, FIT7L—LB3HEINETN, n—A1
REMZEMIREINE T, ™ R, RV R P REEY 7212, (MESNa— VAT % B R,
ENEIUES T FRAF TV 27 FPERSNE T, RFZIT, ORIV HFERTEVT, 77 24DZD
JIARFTY 27 MTHREENET,

7 I ARKCEUDERSINIAFIZFH L VI A0 __dict__ KRS ET, ZOWEIHRFTE 20,
7 AMEL NI BRI DOEBEL 2o TERSINL I FRATHLLZDATT,

77 ZMERE, AR TSR ZRALTRBICARZ< A X TEET,

B z7aL—1r320LRLEIIC, 77RBTaL—1+35IeHhHRET,

@f1(arg)
ef2

class Foo: pass

. RnWREFET T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7 alL— X2 XOFHEHRANIREE T 2L — & AU T, #RIE7 7 2ABICHBINE T,

N—=Ya ¥ 3.9 TEHE: Classes may be decorated with any valid assignment_ezpression. Previously, the

grammar was much more restrictive; see PEP 614 for details.

TOVIIDHDIR: 77 AEBRNTERSINIERIIZ 7 ABETHD, 2TOAL YRV ABTHEXH
9, A VARV ABEMIZ, XYV v ROHT self.name = value ¥ T35 CRETEET, Zo7ABHEDA
VAR AEMD "self.name” KL T7 V7 ERATE, ZORTLTT7 7 EALELE, 4 V2R ZBBHIEFEEZD
I ABEERREMLET, 77 REMHEE. A VARV RBEDOT 7 AL MEE LTEZETH, 221832 —%7
NRMEZES & PR RICORAD £, 8T 25 &, FElREENRLR D 4 ¥ A X Y R T
R0

*5 25 ZDOKMEDOBHIDONL e LTHONSZXFIN 7 I, ZOARMZEMD __doc__ BHREERD, ZDOI/IFAD RFaXVTF—T3
IR I N ET
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BE:

PEP 3115 - Metaclasses in Python 3000 X &2 5 ZDESEBEDLEL, XX 7 SAMNED I FAMNED X
IR I N2 D OB E L LR

PEP 3129 - Y 327aAL—% 7 7A7aL —XZEMLERERE BABTaL—Xe XYy FFar—&ig
PEP 318 TEAZNZ L7,

8.9 JI—F>

N—a ¥ 3.5 TEM.

8.9.1 J/IL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THFEITLTW2 al—F Y 3Z ORRT—IHMEILE BN TE £ T (coroutine 2BM). await XTH
% async for & async with XAN—F VEABOAKTLIEZ EEA,

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
IN—F VBEBDOARAEDHT yield from R ZHHT % & SyntaxError IZ8 D £7,

a)—F VO

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

N—a v 3.7 TAHE: await and async are now keywords; previously they were only treated as such inside

the body of a coroutine function.
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8.9.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable &, Z® __anext__ XY v R CIEFRML a— FEFEITAIHER. asynchronous iterator %

E#ERS __aiter AV v FEREMHLTVET,
async for I Ko TIHFEERA 75 TN ZHHIIA T1L—2a T8N TEXT,

PUFoa—F:

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & H T3

(ITER)
iter = type(iter).

iter

aiter__(iter)

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITE2

FEANE _ adter (O __anext_ () EHBIRLTLIEXW,

aAN—F VBEBORERDIT async for XxEHT % & SyntaxError 12720 ¥7,

8.9.3 async with X

async_with_stmt = "async" with_stmt

asynchronous contert manager &, enter XY v R¥ exit XYV v RNETEITZ —FEILTE % context
manager T3,
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IVENO=E

async with EXPRESSION as TARGET:
SUITE

ZAUIR k FEfT T

manager = (EXPRESSION)
aenter = type(manager).__
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)

aenter__

AN aenter ()R __aexit_ () BESHBLTLIEE W,

aN—F VEBOREDIT async with XEMHHT % & SyntaxError 124D 3,

BE:

PEP 492 - async X H LUV await BXAZFOIN—F > a2/ —F % Python DE L dRMDITE LR

WU, HR— T 2RCEBML 724 %R.

foE
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NINE

ky FLARIVEHE

Python £ & 7Y &%, BEANR, 07700518 LTERZNLRAZ Y b, WEEINC A4 TATIE R
T2, BV a—NADY =R T 7 ANVRKRYE, BRARATEDPOANIZBI P TEET, ZOETIE, Zhth
DEEITHW O N BRI OWTHIAL TV E T,

9.1 2% Python 7O 5 L

SR OF T, ZOFEEUETE2A VR TV RXBPED ISR EINS 0 FTHET Z2LEITR VDT

B, TR Python 7027 20 &2 > TEL e RICLBEE T, E2K Python v 7 J Ak, BRI
b SN B85 2 TOMAAAEHEHEE Y 2 — L HFIHFHET, 2D sys (BA RS AT A9 —E R),
builtins (FHAAABIEL S, B XU None)., __main__ D 3 DEFRD2TOEY a2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FITT I a—ArB X0 — OV A2 %
RT3 DICHLNE T,

5272 Python 7127 AD#E. FTOHITERSE 77 A VAHDDDHDTT,

A4 YR T) ZIFE MNEERE—F (interactive mode) TEEIZNZ I dHDET; ZOHE. A Y X TV XF5%ELR
BRIV T LEHRATETTZOTIEIRL, —ERXE—DOFTY (HEXDLZbHD ET) ZHAAATIEITL
9, YIHIIREBOREE., B2k 7ur I o 2E T2 ZORBELEFRILTY; £EITE. __main__ OHAHFIH
RN TETENET,

ST I 8E 3 OOEATA VA - ) XEXET: -c string A~ KIF3A4 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 7 7 A REEAND tty 734 R
ol A V2= ZINFEE—FICAD ET, ZhLHNDEEE. 77 A VERERTIu I 68 LTH
TLED,
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9.2 771ILAAN

IENFE 2 7 7 A A SFEAH E N ANZ, £TRUEA:

file_input = (NEWLINE | statement)*

ZrhET, ZoMGEE. UTFTORKETHWoNET:
o (77 ANRXFEHIND) 58427 Python 07T LERUENT 2 & %
o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA

WEEE— FTOANE, UROSGED FITHXX T S L 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE—FTE (Fy TLNL0) HEXDRBICZEATE AL TERLRVI LICHERLTLEEI W, Zh
. EAEXOKIE =R T 27D DF20 D & L TRETT,

9.4 AN

HKANIZIE eval O DD E T, ZHIREEHOEHZEAL £3. eval O IZHF 23755 8, UUTFOEK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*

168 FIE FYTLRNILER



TEN

FERBIGELER

PURIZRS D& Python OFERLIET T, CPython O X—H 24T 2 7D OXIEER D S EHEI N H D
T (Grammar/python.gram 22D I &), ZIITRTDIX, a— FERB LTS —WHEICBRT 25870 %

féﬂ%bf:)“_:\/“a yfj_o

XIEDFEE EBNF & PEG EDRATT., FZ. & KT YR, b =27 Y EFREENTL L b —7H
Wi HaE. ZRUTIEDSHiA (positive lookahead) (F72b B, LRIV v FT 2 DITIIRELEH, < v FHEIC
HEINRWV) TT, —HT, ! IFEDKEHA (negative lookahead) (ThDHB, v v F LAV Z2DITHE) T
¥ PEG DJEFF%3ER (ordered choice) DXEID X5 & LT (IBHMANCHEDATWS / TiE%L) | Z2HHL

FT, SEDFEIZOWT, FHLLIWE PEP 617 ZRTL X0,

# 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

(RDR=212Hi <)
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| NEWLINE
| ENDMARKER
simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
| ';'.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:
| V4=

|
|
I |@=|
|
I
I
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r<g="
>>="
k="

I//=l

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'monlocal' ','.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

[ "from' ('.' | '...')* dotted_name 'import' import_from_targets

[ 'from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:

| '(" import_from_as_names [','] ')'

| import_from_as_names !','

| e
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

(RDR=I12Hi L)
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while_stmt:

| 'while' named_expression ':' block [else_block]
for_stmt:

| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]

| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
with_stmt:

| 'with' '(' ','.with_item+ ','? ')' ':' block

| 'with' ','.with_item+ ':' [TYPE_COMMENT] block

| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block

| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block

with_item:

| expression 'as' star_target &(',' | ')' | ':")

| 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:

| '"l'.closed_pattern+

(Ko<= 1ZHi)
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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

|

|

| 'None'
| '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:

(Ko<= 1ZHi)
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| pattern_capture_target

pattern_capture_target :
| !n_u NAME !(l.l I |(| | |=|)

wildcard_pattern:

value_pattern:

[ attr 1C. [ (=)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME

group_pattern:
[ '(' pattern ')'

sequence_pattern:

| '[' maybe_sequence_pattern? ']'

| '(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern

star_pattern:
| 'x' pattern_capture_target

| 'x' wildcard_pattern

mapping_pattern:
||{| l}l
| '{' double_star_pattern ','? '}’
items_pattern ', ouble_star_pattern ','?
| {" it patt ',' double_star_patt L7
| '{' items_pattern ','? '}'
items_pattern:
| ','.key_value_pattern+
key_value_pattern:
iteral_expr | attr : attern
| (literal_expr | attr) ':' patt
double_star_pattern:

| '#x' pattern_capture_target

class_pattern:

(RDR=I12Hi L)
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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_pattern+
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

| 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+ '/' ','

(RDR=I12Hi L)
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| param_no_default* param_with_default+ '/' &')'

| 'x' param_no_default param_maybe_default* [kwds]
[ 'x' ',' param_maybe_default+ [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.

HOR OB OB OB OB OR R R R R R

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'

param: NAME annotation?

annotation: ':' expression

default: '=' expression
decorators: ('@' named_expression NEWLINE )+

class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'class' NAME ['(' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT

| simple_stmts

KOR—SE)
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star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' 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
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's mno 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]

ROR—STER)
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| lambda_star_etc

lambda_slash_no_default:

| lambda_param_no_default+ '/' ',

| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+ '/' ',

| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
| '+' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| 's' ',' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: 'xx' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| 'not' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
noteq_bitwise_or
lte_bitwise_or
1t_bitwise_or

|

|

|

| gte_bitwise_or
| gt_bitwise_or
|

notin_bitwise_or
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| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('1=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '~' bitwise_and
| bitwise_and

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 '*x' factor
| term '/' factor
| term '//' factor
| term '%' factor
| term '@' factor
| factor

factor:

'+' factor

-' factor

'~! factor

| await_primary '**' factor
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| await_primary
await_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'

NUMBER

(tuple | group | genexp)

(list | listcomp)

(dict | set | dictcomp | setcomp)

|

|

|

|

| strings
|

|

|

|

[ ..

strings: STRING+

list:
| '[" [star_named_expressions] ']'
listcomp:
| '[' named_expression for_if_clauses ']'
tuple:
| '(" [star_named_expression ',' [star_named_expressions] ] ')'
group:
| '*(" (yield_expr | named_expression) ')'
genexp:

| '(" ( assignment_expression | expression !':=') for_if_clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '{' named_expression for_if_clauses '}'
dict:

| '{' [double_starred_kvpairs] '}'

dictcomp:
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| '{'" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| 's%' 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:

[ "' (!'x' star_target)

| target_with_star_atom

target_with_star_atom:
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| 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

AVRIIT 4Tz NIBITABT 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®2— F% Python 3.x D3 — FIZE#T 2V — LT3, Y —Ra— FZEHL TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IREIK F R) REIE S T AL duck-typing ZRTET % D DT, hasattr() R EDHID

77 =9 7 TEIAMEIFTH - 72 DWIDITEE S (B2 magic methods DFE) JFEICA ¥ R —T7 2 —A%E
RILDHEZRML £3, ABC IR (virtual) 727 7 ZA2EALE T, ZHIH T I ALK L £8
AD, ZNTD isinstance() X issubclass() KR INET; abc TP 2 — LD FFa XV M 2SR
LTLZ&E W, Python 1213, Z< DfflAAA ABC RSN TVE T, ZDMRIE, (collections.abe
EY2—)LT) 7—ZMiE, (numbers €Y 2 —LT) . (io €Y 2—/T) X+ VY—A4, (importlib.abc
EV2—NT) A VR=F7 74 YERUB =KX =TT, abc T 2—L%2FHALTHED ABC Z/EKT
ERJ

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED

type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEUHSBAC, B ($7213 XV v F) CHEF T, HE 2 /s b

asynchronous context manager (JEFIfAa > 7F X b1 —T %)

£7:

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

FEE IO FERICB O THARITEDn — AV ZRBICE D Y TohFE T, b Y TEITIHAO VT
MEUHL (call) ZBRLTLEIWV, YV Ry ZRARXBVWTEKERT-DICHLOZNEMS Z e
HkEd, M- EEe — AL ZHcE Y Y TohE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL 720,

__aenter__() & __aexit__() XY v %
ERT S LT async with XNOREZEHT 547227 FT9, PEP 492 TEHAZIh X L7,

asynchronous generator (GEFIHAY = & L — &) asynchronous generator iterator iR 3B TT, async def

TRERINZaANL—F VEBUIBTOE TV, yield REFFORTRED FF, yield ik async for
N—TTHEATEZEOM S ZERT 2DIMHENET,

WENIIEFAY = 2L — ZBIBERR L £ 32, RiCk-> TR RS XL —21TL—&2 237556
BHYET, BRSNLERPH L2 THRWEGE, B wen B Ee AL £,

FEFRIAY = 2 L — X BEUTIE. async for XX async with X2 THL await RDDHZZeBHD
£,

asynchronous generator iterator (JERIHAY = 2L —& A 7L — &) asynchronous generator B THEK I 3

*7Y 27 b TT,

ZAUE, __anext__() XV v FEMHo TIEYRH XNz L =12 awaitable + 7Y = 7 b %iIRT asynchronous

iterator TS Z D awaitable 7Yz 7 M, KD yield NETOIFFMY = 2 L — XBEKO AL L E
TLES,

yield 12 27202, ZOMETOFEITRE (02— I VEH e RERED try ) WEIZ—FHF L X F
¥, __anext__() TRINMD awaitable I2& > T FFEHAS T RL—RATFL—4 PERICHM XN
o &, Rl LFERTEEE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIA A 7 Z 7 V) async for XOHPTHHTEZ A7 =227+ T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator B X2 TERD T4 A, PEP 492 TEA X
NEL%

asynchronous iterator (FEE I A 7L — &) __aiter__() & __anext__() XV v FERELLZATY
27 MTF, __anext__ & awaitable X 7Y =27 P ERBIRITNIEKR D X8 A, async for &
StopAsyncIteration ISV X3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v RK2HRT awaitable
ZRRIRLE T, PEP 492 TEHAIhE L7,

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 3 FF
(identifier) & TUPF—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 (fFHATRE) await RTHHAT 2 ZePHREZ AT =27 P TT, coroutine 2>, __await__() XV v
FRHBF 7227 FTF, PEP 492 BB L TL X0,

BDFL RAEEEHEEMEE (Benevolent Dictator For Life) OB T3, Python OfF#. Guido van Rossum D
Z&T9,

binary file (N4 FV 77 A N) bytes-like ZTP LI b ODHRAAABIVEZAALNTES J7AILFTox
Ik T, XAFV T 74 0DFNE XA FVE-F ('rb', 'wb' or 'rb+') THDLNT 7 4L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO %° gzip.GzipFile. DA Y XA XV XA TY,

Str A7V 2V FPOMABENTEL 7 7 ANATT =27 MITOWTIA, text file BB TLZE 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 reference
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 — b+ L TWT, C SFEDEKT H#Hi L7z contiguous Ny 7 7 — & ${kA]
HElR A 7Y = 7 b, bytes, bytearray, array.array . %< O—fif72 memoryview 7Y =7 bA3
ZHUTHE D T, bytes-like A 7Y =7 M, T—XFEH, XA FVU T 7 AANORIE, Vv FEEH
L72EER Y, N FVF—REERTZVAWAREEICHH T2 e BN TEET,

BODPDRETEINAF VT —R2EEHT 2MEDRHD ET, ZOREDOFF 2 XY PTIREL "HiAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARRANY 7 7 —F 7Y =27 MZId, bytearray
¥ bytearray D memoryview REDVZFENE T, T/, MMOEODLDMETIIALELRATY =27 PHOA
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AFVTFT—=& (" HAH LHEHD bytes-like 7737 1) ZRELEF, £4UTIL bytes & bytes D
memoryview ¥ 7Y =7 FEENE T,

bytecode (XA k22— K) Python ®Y —2Za— K&, Python 712 Z 4® CPython 4 ¥ & 7V X DWNEEEREL
THBAL FA— FAL TV ALLENET, A4 Fa—Fi .pyc 77 AMCF vy Y23, WLT 7
ANVH_ERIRETENZ L 2R IDERIRDET (VY—Ra—= oS, Fa—FAOFEDa >384
MIEGEXNET), 20 " FEE (intermediate language)” 1. &4 D XA+ 2 — RIS % HEKGEE
ZFEITTH RETDY TEFETLI0WAE T, HERTELE LT, N Fa— FNiE#RZ 2% Python KA~
S UMITENET 2 Z 2%, Python VUV =AM TEETH S Z L IFHHFFINTVERA,

NA Pa—FomEG—Eid dis ES2a—L ZHDHET,

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 (Z—nANy 2) RO D ZREETHEITIN S 2DI5 8 LTHEXH 5B

ISR (VIR) A—HF—ERA TV =2 VEMERT 22007 > FL— T, 77 RAERILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (0FD, V7 I7RADA VAR YA ETERL
) BESNZ Z 2 HE LTWREHTT,

coercion (B R UEID 2 518 E S HEORTIITObN S, HEEDA ¥ 2K Y ZADFORIANDREERDZE
T3, BIZIX, int(3.15) FTFEVNBURB 2B 3 I L $£9, Lo L 3+4.5 Tld. 51813 %AH
High (—O3BE — o3 EFE/NBUSE). A% 3 2 H0CF CRICE#T 272 Ud TypeError HI54AH3
BFongd, Mmfsr oz, TRTOGIIE. 728 A AR TH->TH, HIZ 3+4.5 Tid& L
float(3)+4.5 W5 k3512, Fu o< —pF UAICERIL L RITIRWT ER A,

complex number (BFER) L<HIOGN TV EIERBREZNRL D DT, TRXTOBUIEL L EEHOME LTERS
NFET, BEIIEBENM (-1 OFHR) TEHZzHI 20T, —RIEFTIE 1 e FdrH, THTIE j
LEPNET, Python 3ZERBUCHAAATHIGL., BEDOKILEZM > TVWET, BEIIREIZ j &0
FTEEET, HIRIF 3+1) TY, math Y 2 — LOEHEBIRZFI T 2121E, cnath 2HVET, #HHE
BOMHED 2D SERB-OMET T, KEEZEC 2T, IRIFHEVZEHRLTLE>TIWT
L9,

context manager (A7 XA MY X —T %) __enter__() ¥ __exit__() XV v FEEFRT LI LT with X
NORELZEH T 2472227 2T, PEP 343 2SR L T 7Z& W,

context variable (Y7 FX MER) 227 F X MKFL TEREREEROER, ZhUI. D 2EROMEHIE %
DEITAL Y RTEREDVB{ZAL Yy FR=HVZAPL=IJRBTVET, L2rLary7FRA MERTE. 1
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DDETAL Y FIZWLDO20a Y7 F A MEH A, ar 73 A MEROELRHRIWFNLIEFP 2 R 7
DEPDBIY T, contextvars ZHMIL TL XV,

contiguous  (FEHE. HiT) Nv 7 7 DA CEHL E721% Fortran &t TH2HLEIT. TONNy 7 7 135k L
TWBEAREET, LuXm Ay 7 713 C #ftTH D Fortran HHTT, —XTOESITIE. ZDHEE
BT XEY ETHHES 2 X5 REES N, BRTEXELarHEE DA TWEFR T E T, 2RO
C-ERLRBLHTIZ, XEY 7 FLRIEIRER 2K 2 BRI RR OB T RANIZED 5 DIZHf L. Fortran
LR ELS TR DR A T RANCEN Z £ 3,

J—F> (Ar—FY) ar—FYEIIN—F DL —RNZERTT, 71 —F VIiFkD &l
RPBHAD, flokdshlMmsr ot Ed, ar—F 32 oksMEmZrH A5, 15, BHETS
ZEWTEET, INV—F VX async def X THEETEZET, PEP 492 2SR L T ZE W,

coroutine function (2 —F Y BIE) coroutine A 7Y = 7 b RIRTEE TS, a—F VBRI async def X
THRIEXN, await. async for. BX U async with F—V—RFE2FOZ Rk ET, bk PEP
492 THAZINE L7

CPython python.org THAA XN TW3, Python 7127 2 > ' SEEDOIENEMN725E2C 5, "CPython” W5
HGEIX, Z05E%E% Jython % IronPython & \Wo 725y KB 2 PENE LS ICHHINE T,

decorator (7L —%) GO ZIRTRIET, #H. owrapper WX TRIZEH Y L GHAINE T, 7aL—
R DO—kH 72 M FHFNE. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERITIEHRMICFAI T DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHE&RA 7 7 RCHFELE T, DEDEDNEEA, 7AL—XIZOVTEHLIE BHESR B&
P IVFAEFER ODRFa2 X 2SR TLIIZEN,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2 __delete__() ZERLTWVASF 7V =
I ETF, BBV TAEUEDT AV TR THZ &, BHEERRICE - T, X TV 2RI R BIEDIE
CHiEhEd, @, getset,delete D7D a.b LEFEL L, a DIV FAFHEANTAH 7S =7 b b ZRKL
FID, b BT RIZYV TR THNIEZNENDTAZ YV TERXY vy RBPROHIhET, TAZ VU TRXOHE
filZ, Python Z7FE BT 2 ECTHERDET, LWVWOIDIE, TRZVFRZZDN, Bl XYy R, 7
BT 4, ZIAXY v B, FIXY Y ¥, ZLTRA= 7 7 2ADBRE V- 72%  OREBED IR H 5
T3,

TAZNTEZDRXY vy FICELTOMIZ. 7ZX2 ) TH (descriptor) M3EE % Descriptor How To
Guide ZBHL T2 E W,
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dictionary (#¥F) EED & — 2 EINETT 28885 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
RBULIEREDOA T 27 b X —ITTEE T, Perl Tid vy ¥ a (hash) EMEENTVET,

dictionary comprehension (FF#HNERAD) iterable NORTH 2 WIE—FOBEREZME L T, ZOME1LK S
HEEPRT a7 MREZHTT, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
ZE n o 2 1ITST 2EFEEZERLET, VRN &5 HEORT 2ZRLTIEE W,

dictionary view (ff&E Y 2 —) dict.keys(). dict.values(). dict.items() 2NRT A7V =7 +TY, &FH
DIEHHOBNZY 2 —Z2RH LT, bbb, BEPLEINLZ Y2 — 322 KML 5, &HH
Y2 —Z AN ) A M2 5121 1ist(dictview) AL TL 2 W, dict-views S LT
(AE-J AN

docstring 77 A, B, TV 2 —VOBRHIIONTHEIXFHNV T INTT, ZDAA — b DEFTRHIIIIEHR X
NETH, ar L FRZEoTRAlEh, 202772, BB €Y 21D __doc__ BIEE LTIRIFES R
FT, AVIRARI T a v TES GRIE: B LTBRTZ3) OT, A 7927 D RKFa X%
EH BN R GRTTT,

duck-typing H2A TV 27 I DBIELWVA VR =T 2 —2A%EFS>TVEPERET DA TV =27 FORER
BT TIIVITRARANLTT, RODiC, BflicA 7Y =7 bOXY v FREMEDSIIEN T D b
DLET, (ZELDEIIKAZT, 7LDESRBIE, ZRET AL THS,) A ¥ R—T 2 —R%
BEDEHTZI T, EFRL TS v E&hfza—RiE RVE—T7 4 v 7 RRERHF L TRERM M X
BET, Xy 7 XA type() % isinstance () I K BHIEZ BT E T, (772, Xv x4V
Ik HMREEIV SR THTETAILdTEET, ) 20Rb D, HEIC hasattr () HIESR FAFP 7n
oIV EMALETS,

EAFP TEBAI%2 r 2 X DEFL%2FE 5 HMAES (easier to ask for forgiveness than permission, ¥ —7 4 — DIk
Al OBETT, Zd Python TILL LN T WS A —F 4 ¥ T AXA)LTIE, BEITENZ X —LEMES
FET 2D LRE L. ZDRED > TOIGEIHNEHIEL £ 3, ZOBRTFRCEF I3 —-74
VT RARA ML, try XKBIY ezcept XK ZADHZDOPFRETT, 2O727=v 27k CDL>
BREHETELMHbATVS LBYL ZXA4 L MBHIRSDTT,

expression () (DAL FHliE 5, —F & %D DHX (a piece of syntax) TF, FWi#Z 5. A3V
T I, Al BT 7 X EETPHEBIFCH LY H2RITXOELRDOBMAENRTT, o2 D
S EWV, Python TR EHDOETOMBRERIRE VI DI TREDD FHA, while DL T, REL
TRERARN X HHDFT, RABKTRERIXTT,

extension module (JRIREY 2 —1) C % C++ THELN/EY 2 —/L T, Python ® C API 2F|H L T Python
a7RL—F—a—FeehrbhLET,

f-string 'f' R 'F' I WXFHN Y 7 I Uik V-string” 2 IEEN. T T A=<y MEAXFES
TZI DEMEEOAFTT, PEP 498 B L TLFX W,

file object (7 7 A NI TV 27 ) FUDY Y —ZAAD T 7 4 LI5[A] API (read() % write() XY v K&Ff
DHD) ERALTWEA TP bTT, 77A4N0F 7T 20 ME, fERENLFRICE T, EED
TAARZEDT 7 A0, ZOMDEAL TOR ML —IREETNA 2 (BIZF, EEARS, 4V XEY
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Ny T2 VT b AT F)ANDT I RAZENTEE T, 77 ANVA TP =2 MA file-like objects
X streams & HMINE T,

T7ANFA T2 PIQWREERE3IEEDDET: E2O NA1F V=T 714, N 7730 N1F
=T 57A)b, ZLT THFRART77A4I TF AV E—T 24 AT io BEY 22— LTERINTVET,
T 7 ANETY 27 b RAELIEHERR T 71T open () BIE RS 22T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from 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 V&) A YR=PINTVWBEY 2—1LD loader DFERERTTEA T 227 b T,

Python 3.3 T 2 MED 7 7 4 X235 D £9, sys.meta_path THEHAEN S meta path finder
¢. sys.path_hooks T X3 path entry finder T3,

I OWTIX PEP 302, PEP 420 B8X U PEP 451 #ZB L TL X W,

floor division (Y] D #&THRE) —FLWVERICYI D ST 2 BFEMWRE, VDB TREFEE T // T, #ilxZ.
11 // 4F 2k, 2R ENRCFEINUSBOEBEDRETIX 2.75 28 BoTEx¥ 3, (-11) // 4
& -2.75 B INSWAIC A2 (RE: ADERAANDOIDEITI) DT -3 I1ICKZZLIFERLTLEX
W, PEP 238 2R LT,

B (B MO LANCEZ RS —HOXD I e TY, BRI 0 U Lo Z5|18 2T estikxs, #iE
DFEITRHCHIBZ RS 2 Z e MR E T, |REIE. XV R, BHEES 22 TIEI W,

function annotation (B¥(7 /77— a2 ¥) BIED T X —XRREDED annotation TF,

BT/ 7—>ayid, BRI EEYE ODIEDATS: fIZIX. ZOBKE 2 2D int HD51%
ZH S EHIfFS N, 72 int BORDEZFO IS TVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /77— a yOERF BRES O TR TVWET,
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See variable 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)

garbage collection (HFR—yYalL 7> ay) ZHLREEDLDNSZ Z 2 DRV EY ZFERT 2 TF, Python
. BRA TV e ERSRERH UBES 2RI —YalL 7 X effioThR—yaL s> arziT
WET, IN=YaL 7 XiF gc BV 2a—&ffioTHIETEET,

JIRL—& (YA VL —R) generator iterator 2RI TS, @EOBBIBITOE I, yield REHFD
HMTRREDFET, yield Nid. for =S THEHATEZD, next() B THELZ 1 OFOWMOH LD TE
%5, HOWMOZERT 2 DIHHENLET,

WEIEY 2 AL —ZBRZELE T, WRCE-sTE Pz RL—F4TL—% 25T HEVNHD £7,
BRI SN TERSH S 2 TirwgE, B LD E 2B iz AL £,

generator iterator (¥ = AL —& A T L —&) generator BEITHERENE AT =7 F T,

yield D7 PITRAFETRE (RFTEBRARUHO try 2 E8) 2R L T WHIZ—RHIC ks
NET, JxRL—FA4T7L—& Hflchs . L EMNEZIGL T (@ OBBIETOLTR
WZHT L WIRTE D 5 B46 S % D & IRAY T ),

generator expression (¥ =zt L —&N) 4 7L =22 BT TT, HHORZ, V—TEREZERT S for fi
HiPH, Z L CHBARER if HiOOWTWa X5ICRAE T, 25 LTHREnRE, SMlloRIEcm
JTEERAERL £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v ZBI#) 225800 LRI C1#EZ 5 2 BBEE S MRS L 2 BET 3, PP L
FHCEDRELZHV 0T 4 20y F 70TV L EDRESNET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A type that can be parameterized; typically a container class such as 1list or dict. Used for

type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
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GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Zm— LA ¥ &2 7Y Zua vy ) CPython 4 X7V ZXBFALTWS, —EIZ Python
O NAFI—F 2EITTE2RALy RIZF—2Z3TH2 I 2 RiETA2HHATT, 24Uk b (dict
REDOBEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2020 U THERINICLRICKR 5 DT,
CPython OEENS O IR DET, A VX TVEXERE0 Yy 7§58 T, wLF kv dhwo v
HETBUMHLD IR PG EHRIT, 4 V2TV RE2MBICTALF ALy FMETES X512k D £,

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/0.

BRI HHARSAF ALy ME” Ld Y27V & (R 7T — 22l vkETr v 73 2) H6
KINE LD, — BRI 7aty FDOGEEDNRT + =< Y APREP oD TR LERTATL
Joo TORT7 =2V ADOMBEERFRRL LS T2, EENIDEMICHRVRTFIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (v a2 X—=2Z pyc 7 7 A V) IESEZHGNT 272012, WNiET 2V —R7 7 A VOREERH
RZITIE R ANy Y a2 AT N4 ba—FOF v v a7 740 TT,

hashable (/v > 2 ®[RE) Nw 2 adgE kA TV =27 beid, EHFHBHTEDS RV Ay Y2z fb
(__hash__ () XY v RBRKE), A7 27 P BB TES (__eq__ () XYV v RHRKE) 7
Pz Z bTE, FERANY ¥ aFREAF 7Y 2 7 MIBTRE U Ny & 2 HE2FHOBENDH D 3,

Ny Y aA[RERA TV 27 MIFHEDOF —DREEDRAUN— LTHZET, #HEPESDT — XRESIZN
Ay Y 2l R H>TVWEL5TT,

Python @4 2 2 =X I NVRHBIAAT TS =27 NI I FEAER Ny Y aFA[RETT, (VA MPHIBIO K
578) T2 —RINIRAYTFENY Y aPHEETT, (X TN frozenset DL H72) 4 I 2—X T Vi3
VTHE BERIAY T AAETHE L EDANY Y aTETT, T—H—ERDI TADAL VARV AT
HBEOIBRATI T MIT 7 AN P TAY Y aARETT, Z061EET (HEZRVT) HEMRIZIEE
flicdh b, Ny >aflid id0) XbhELIET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and inter-

preter environment which ships with the standard distribution of Python.

immutable (£ 22 —& 7)) BEDEEFE-/A TP 27 b T, 4 32— TNRITY =7 MITIE, A,
XFH, BIXUOEXTARBRERDHVET, TNWHDF TV MIMEZEZONERA, FOEEEZE S
BRZiE, #ieed 72 =7 P2ERLRTIERD ERA A I2—RTARBRI TV 27 NI BIED Y
Y a{ENRREE R SR TEHERKE 2R LT, HEOF—MZDfITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 25T (L7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 25RETH, H IR0 F—YOHBEETHE v r—2 D __path__ B
"o HRET,

importing »2%EY 2 —/L® Python I — FAHFIDEY 2 —/LD Python 2— FTHZ 3 X 51T 3UHETY,
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importer TV 2 — L EZIRLTO—RT2LF 7T =7 b, finder & loader DEHLHLTHHEA T2 b,

interactive (0fF&HY) Python IZIINEERIA > 2 7Y Zp3db b, XXz A v 2 SV 2070y 7 MTANT 2

CRVBICETINTRHERERZ 22 TEEJ, python BB ELG X TIKETLTL LIV, (av
Pa2a—XDRXAL VA= a—50 Python ODMEENA > X 7)) X 2R TE 20 LNLER A, ) MEENA ¥
Z7VRE, HLWTATFT7ERLTARED, BV 2 -y r —YOHFZRIWTAS (help(x) ZH X
THBVTLEZZ V) DIZIEFITENZY —1TT,

interpreted Python (&4 > X 7V XEADEFETH D, a v 4 SEFHOMMIMEBELET, (N4 Pa—Fary

NA DD 5712, ZOXRFNIBHKTTD, ) TITOA VXTIV XFiELIE, V—RAa—-FD7 74l
Z, FTFETAMERICL T OFTI R L Vo BER LIS, BRFTTEZ I EZEKRLES, 1V
27 ZEADEFHEIER., a4 FBRDFFEI D B TNy Z7OH A 73 DD, Tr
7 ADFITF—MITENT T, WEER BTSN,

interpreter shutdown Python £ Y X =7V X =¥ v v PRV REFEINLFIZ, Y 2 -1 ITRTDY

VT 4 IIVENEEZ R YD, TRNTOMRLZY Y — R 2B T 5, Bl 7 = —XCAD &
T, ZD7x—RF AR=2 ALV E ZEBEFIHELES, ZARCEID2—F—ERDTA T 7 X—
% weakref I— Ny IBELINENEZeHDET, vy v PRV YT 2 —XHFICHE[TENEZa—F
. ENPKET DV Y —ADRTTIEELRWV (XL H20NMXF74 75V —FEY 2 —/L% warning HEfE
TF) 7=DIThRA 2 FISMCER L £ 3,

AVER—FVEBY Yy PR T3 ELHHIZ _ main | BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T LI 8 TF,

iterable (RMEAIGEF 7V =2 b) BErk I | DF0BEE2 47V 22 FCF, KEAREA 7Y =2 Fofilic

IF. (list, str, tuple LWV o /2) 2TOY—r Y AWML, dict ® F7AINF Tk t oo
DDIES —or v R BB WVIE Sequence BFERE FEIE LTz __iter__ () XV v ¥ __getitem__() X
Vy REROEIED I FADA VAR VADREENET,

RAEAREA 7Y =7 ME for V=T ARZOMZL DS —Fr VYR GRIFE: 22 TOY—FrrREiE, ¥—
7Y AT 272 0F e W S EIR) HBIREE L 72 5K (zip(), map(), ...) THIATE %3, RKIEWHE
ATV 27 N eBIABBEE iter) OB LTET L, A 7027 MIWNT 24 7L —&%2RLET,
DA T —RF—EHDEZ 5| FEFTFRER TS, @HEIIREITREA 7 27 25 Bcid. iter O
BWEAIZDATL—=RA T 27 VAN TRIFT20EIEDD A, for XTI Z OHFEL HEIRNIC
T, —RNRELOEREER L TL— 2B L TWAHA 7L — X 2R LET, 17L—4 , o—
TUA VIR —R BBRLTLIIEX N,

iterator (A 7L —&) T—XDORNERHATE2A 727 b TF, A 7L —XD __next__() XY v F&#D

RUMCH T (F7213HAAABE next ) 1ITET) &, MOWOFOEFEEZ—DOFTORLET, T —XHR
{7%% k. fb DIz StopIteration I ZEHLE T, ZORKT, A7V —XA4A 7227 MIRET
BH, zhlLBEE __next__ () Z{[EFEATD Stoplteration ZFEH L E T, A 7L —&IX. ZDA T
L—2F 7Yz PEKRERT __iter__ () XY v FEFEELRIFNIHESLRVDT, 4 7L —XiEho
iterable XM T 2IZL AL DFFICTHHATEE T, Fo2 D LAFINMIERORIEZITO X5 ka—
FTF, (List D&H7%) ary 7+ A7V =27 ME BHEZ iterO) BICA TV =7 MZELLD for
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IL—THNTHS 72, FileieREHOA T L -2 LET, TNEATL—XTITEI LT L. Hi
BDATFL—a Yy THABADELA TL—ZA TV b REIGR TR0, ZZ2Dary5FFD XS
ZoTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF#: CPython does not consistently apply the requirement that an iterator define

__iter__Q).

key function (F—BI%) ¥ —BEL H2VIIREEK L. ¥V — FRIEFLB D7D DEZIR SO L AlkE

7Y =7 b (callable) TY, HlZIF. locale.strxfrm() % F—RFIEUCHRZIX. vr —URFDOY -+ D
BEIZDo oY= F—2RLET,

Python ®Z < DY — Vi3 F—BHEZIIRY BEROWSIES 7L —7bEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FEHNHH T,

F—BREER TRV DD D FF, HIZIE str.lover() XV v FERXFNLFEXANLZWY —
FEITOF B LTS ZeAHRE T, HDWIE, lambda r: (r[0], r[2]) DX 5% lambda
Ao F—BHEEL W TEET, £/, operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDOF -V A M7 7 X2 L TVWET, F—HBDIEDHHVGD
fiZ Sorting HOW TO S L TL 2 &\,

keyword argument 25| 2SI LTI W,

lambda (5 4 %) DA > 54 VBT, BESRRHESNEL 2 FHESHS 1 50 X 2E84FF, 4

LBYL

locale

XEABUE 1 A #1% lambda [parameters]: expression T3,

22D (look before you leap) ] DTS, ZDaA—F 4 YT ZAXANLTIE, HOHLPBRRE
175 AN, BIRANICHTIESRM (pre-condition) HIE ZITWE T, FAFP 770 —F L MRIT, if Xhi
EAEDLNZ DORHAIIT T,

WAF ALy FIEEINZBETIE, LBYL 7 70— " R27 @By 7 MR BEOBAIREE S| &
CFTVRIMBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v RBERDAENS mapping 25 key ZEDRS KR L ET, ZOMEIEK, vy 7350
EAFP 7 e —F %25 Z L THIRTE %7,

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.
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list (YA b)Python DMABAAD =T 22 TF, VAPEWSHATTTA, V7YX PTIEARL, fio
S CE O HLA (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH 2 VIE—HOERZWIE L T, 2R Z Y
A MEIRT, AV 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 EHEEGL (0x..) LEXFHH»EH225 ) R AR F
To if HildA T arTY, if HinRWIBE, range(256) DR TOEBENLH TN E T,

loader EYa—N%0— K334 722 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEVBA, B—X—13—INT finder 2 HIRENE T, FMllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFEFET T,

mapping (¥ vy BV 7)) {TEDOF—HEXE VK- L TWT, Mapping »* MutableMapping @ fHHHEK >
TJA THEINIZAY v FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ Bf&
3H D EIH, HYTE.

meta path finder 23252 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 77 AERIZ, 7 7R, 7 7ADEEL, HESFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIIMD., 77 AE2BETAVET, IFLAY
DA 7Y =7 MEASEE RIE: XX 77 2AD) 77 4L b OEERLEHL TVE T, Python 2RI 0
WEHARLDAR YT T AR TESRTT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LaL, ~HOHETIE. XX7 7 RIANTT LAY MeiiEzR#LET. L Z3BEY
rraou W ol ALy Re—=TMWEEMLD, A7V 27 bOAEREEH LD, ¥ ZL
VEFEETZRY. ZLOBETHHAINE T,

R X2TFZ #BRLTIES W,

XYy R (XYY R) Z7IARMROHPTERINZEK, ZDI77ADA VARV ADEME LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOHE—518ILEE self
CIENET), B ¥ RA SN O—T 3L TLIZE W,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 ADRENERZ BRSNS IEHFTT, 2.3 DD
Python 4 > 2 =7V ZHFHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIL T E W,

module (€Y 2—/V) Python 22— FOMBKHEN L LT3 AT 27 P TT, €Y 2 —MIFEED Python
FTV 2 VEEUANIERERLE T, Y 2 —MIZ importing DUIRIZ X - T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWY,

module spec EY 22— EB—RKFT23DIffb s 4 v R— MEEOHERE L HANZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL TL FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLES W,

named tuple 7 &HiIffE X FA7 WS HEEX. ZFTSALERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D DHAALRIHHFIN E X TS LTT, o)
¥ sys.float_info TY:

>>> 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

(EDFID X 512) WL O DEHIN & X T MFHHAABEN R > TWE T, ZOMITHHHIN E X 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HEIDT7 4 — L FEERLTERTEE T, 20 L54K7 7 RIEF
BCE WD, collections.namedtuple() 7 7 7 M VB CTIER L7z D T&E £ ¥, HHEDHIEE. FH
TEVIHAFIT Z X TR AIAADARIT & 2 T NMTIIR R X Y v RZBIITEE T,

namespace (FH(Z2MH) BRI SN LT T, AEIEMIEEHEL L TEESINE T, AEfEicE st 7
Pz D (XY RD) ARNFIZE 72072 TRLE, RFAED D, KN D, Z L THAA
HDHDHH Y T, HHIZEHIEARTOFEREZHC ZLICLk o TEY a— WY R— T 5, HIZIXH
$ builtins.open ¥ os.open() BHHIZEMTXAHEINTVWE T, £/l YDEY 2 — DB ZEE
LTWBH0HHRT 2 28Ik o THARTZEBIE TG e RTFEZ SR L $9, #1213, random.seed() X
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THERIEINTWVWS I HHH
5 TT,

namespace package (HHIZERI Sy 7 —2) T Rw r—IDar 7+ LTOAREMREIN S PEP 420 TER
Iz package T, HRIZER Sy 7 =D 3WHEIRRAZFEL RV Z e 23 CTE, __init__.py 774V
R0, reqular package 13RI D 3,

module 2SI L TL 72X W,

nested scope (R A FEINTRI—=T ) HMITERZIN TV IEHK ST 2MERET T, HlRIX. 2B IO
B O TERI N TV E5E. NHlOBEEZIMIOBEKFOZHESRHTEET, * A PEhkRra-T
(77 4V b TREBOSREI DN TE, ZRORARTERVOTERL TSV, =R,
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BOAMDR 2 —FTEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEELZET, nonlocal THMIDEEICEZADFET,
new-style class (FIAXANT FR)STIERTDY 7AFTY =27 MELILTW 2T OE WHETT I, LAA]

@ Python D= a Y TlE FIRRANT T ADAD __slots__ . TAZ VSR, __getattribute__()
VI TRAXYw B, ZLTHMXY v FED Python O LW, ZHELERERFIHCTE % L7,

object (A7 =7 1) KA (BIERMH) LERINARLZEN (XYY F) 2502 TOT—X, $LE 2T
DFHAZAINT ZZA DRBOEE S FADZ &,

package A Python module which can contain submodules or recursively, subpackages. Technically, a package

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL ZE W,

parameter ({R51%1) ZRITOFEERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIS D D 5

o UIBFLEF—T—F: UE THIWE F—T—F3 e LTEIT P TEZ5|8EHELET,
ZRUIT ZIELLTRD foo R bar DX ST, 77 4V DREIFOBEETT:

def func(foo, bar=None): ...

o NEBEHEM: MEBIXE-TOAGALNZGIMEIEELES, MESFHOLIEIX BEERDTIED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRD posonlyl ¥ posonly2 1ENiE
HRHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5HERELET, ¥—V— FNEHOF|HEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEIEZHD * DETT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETECZ SNMEREOMES IS A T) EEOEBOMES A E 2 5
NZZeRIEELET, 2D LI RRFIEE. BLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBPEZONE I EHELET. ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNC ** ZOFBZ I L TERTEE T,

196 18 A & FB5E



The Python Language Reference, 'J'J—X 3.10.19

REBIBUEF 7> a vy e MEDSIHDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

R®518 . FAQ D FHE5IE e RE I DE NI TTH? . inspect.Parameter 7 7 X, BHIEE £/ > =2
v, PEP 362 2ZRLTLZX W0,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, G A b
7z path entry W2HBEY 2 —NVERDFEHEEH>TVET,

NRRALY M) =T 74 VRPFEETBE XY v FIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
LHERH > TWBIGEI path entry finder ZiBL E T,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMREL FT,

path-like object (path-like # 7Y =7 }) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes A7V 2 b, F721% os.PathLike 7R b aVEEEL AT I 27 b
DENPTT, os.PathLike 7B F A ALZHR—-—PLTWVELF TP =7 M os.fspath() ZESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEE£ 3, os.fsdecode() & os.fsencode() I
ZHEN str H BV bytes IZR2DZRIET 2 DI R £F, PEP 519 THAZIF L7

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 Xt L THEHREZRMT 2. H20iX
Python OHHERER Z DWMIELERIEIC OV TR T 2 REITEHTT, PEP &, FEREIC O W T OB HIh
AR IR E T 2 HRE DIl (FER) 21X Z2RNETT,

PEP 3. #HHSREDIRRIChD 2, a3 2 =7 412 & 3 HEIREDER . Python 1272 X 2 ZEHAWT DL
DD DOHEEMOEHEL 223 2 2EKLTWES, PEP OEFEEZEICIZ2I 2 =7 1 NOBEER LT
52k, RMEBERZNENTZ2ZLDEBHBEDD 5,

PEP 1 2L TL 72X W,

portion PEP 420 TEZR I T\ 5, namespace package BT 5, BED 7 7 A D (zip 7 7 4 MTHEN
SNTWBHAbHS) 1 DDF 1 L7 b ) IIE N b0,

&5 |8 (positional argument) 5|8 2B L T2 &0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HEHERNICPRAN SN DT, ZD X574 A
VR—=T 2= ANDORKERLEH L, WETHZ L INTOIEEMHFINTOERAN, a7HEHICL-
TRE L AR IR, BRAEEIBEE (VX2 —7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAITONEDDTIEDH D ERA - ZHUd API 2HAATLENCITRE L S TWiE
KIGRMDPBEE L Z2IZDATOIE T,
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E APLIZOWTH, BITEMEDBZWEHIX TREFER LARINTWET, BERHAL 58
THRIT ALK E R T RETT,

Zo7at2zkh, BES A TISVIMEr R T VIRV TAD SN Z L, R
PREZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl #ZR LT EX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALT7F, (Python 3 AEWIFFRDFE - IEHIES Nz

SUTF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—RNARE X HTErNza— R Tk {. Python ORI A T 4 F 212 - 72%

ZHa—Fh, flziX, Python D—&H7% A4 7 4 A L TE for XEMFoTATIITNDITRTOHEHE
WKE->TL—FLET, tDZ < DFFEICEZOMAMEAIZRND T, Python IR THWARWAIZFRD DI
BHED AT > 2 =% F50d L EEA:

for i in range(len(food)):
print (food[il)

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV FEAD, 7 RR” BRT Ry MEEIL TS, PEP 3155 TEHRINTWVWET, by FLLDREER
79 ATIE, BfiEA 727 bOZRIEFELTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORRY =V EL 2K
DKy +EFREL, HlZiF email .mime.text ZEMKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BRA TV b)) 24TV 27 MINTEBRO, BRAVV EB 0BT E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EQEHNERAD, CPython FE
DEERBERTT, sys BV a—Z, 7l o5~—nEEDOA 7227 bOBRBAY Y 227250
getrefcount () PAEZIRALL TV T,

regular package ZfAI7R. __init__.py 77 A VEBLT 4 L7 MU & LTD package,

namespace package FZBLTL X0,

_slots__ ZS5ANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TIP, ELLFESXEPLMY v F—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADPKEIHIET 5.
Vol BRRE, HDLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() A Y v FZEUL T
PR—bPL. BREZIRT __len__() XYV v REERL iterable T, fARAAS —F > ABNZIE, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem__ () & __len__() dHR—-PLEITH. KK
DB TR EED immutable R¥ =25 720, =57 Y XTE R vy Y7 (mapping) &
AIRENTVDDOTHERL TSN,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set
of strings {'r', 'd'}. See YA k. £&. HEDRT.

single dispatch generic function ®—FETEEIZ—2 D5 DA X DEIRIh T T,

slice (RF9A4R) =R =T V2 O—FEELATI 27 be AT RE BFRL [1 THEZOLNEROD
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFEIMN (HFF) LBk
slice 7Y =2 FEWNETHHL TWE T,

special method (R X ¥V v V) & 2 RUTKEDRIE. B Z3MNEZ § 572912 Python » HHEEICHF U Eh
B2RAYy P, ZOMBEDOAY Y Fld, XYy FADERAIERIRICT Y X =227 2 DOHRDOVWTWET, K
FRX Y » FIZOWTIE 55 AY v R THHEA TR S,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroliIh
20D EL0TY, HBEIWKIE if. while, for BH D 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.
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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 (TXAMT7AN) st ATV 27 M EHAFETES file object TS, LIFLIE 7FR V774

VIEFEBCAAL MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 7 ZHABMITVE
T TFARMT7 74 LVDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r'or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 ANF T2 7 MZOWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZHE 77 4 — FXFH)) 3 0D L2 4 — bELE (") 7R w7 4 — () THELL

type

XFF, BED (—E) 74— NXFINHEANTRETE 2 XFINENNIDH D FHAD, BO0OEHTH
T3, 100200l +— bEEZ Ay —HLICEL e TE T L. THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy i— g YT EE L RICRHIERN TS,

() Python #7222 bOREA T 27 b BREDISIRDDPERDET, HOWEHATT = r MIE
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 A LU0, type(obj) THUF L7z h HK
%9,

type alias (Bx 4 V7 R) BMoFI#AT, BN FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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HEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > b)) B 7 7 R, BED 5 X =2 PR DEOIRFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY —1ict > THRATH D, IDE
DaA—FHTEL ) 777X ) Y TOFHFITRED £,

Ja—NVER 77 REH, BT, - EETRVWHDDAL v M typing.get_type_hints()
THRTEET,

FEEEDFIHD D % typing ¥ PEP 484 2SR L T X\,

universal newlines 77X A N A+ VU — 2 DERIED—DT, UFDIRTEITREFEML £ 3 Unix DITRIE
"\n'. Windows OE '\r\n'. &\ Macintosh OFRE '\r', FHEIZOVWTEEL LI, PEP 278 ¥
PEP 3116 , X5IZ bytes.splitlines() SR L T X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICERZ T 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

77 T7—ayid@EEEEY L OoFdifbnEd: FlZIE, ZOZEEX int OfEZES Z & 2 H
FIhTnExd:

count: int = 0

BT 7 7= a YOI OWTIE FRETEMA (annotated assignment statements) TR L T
WE9,

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 (fRAEERER) WHFAANCYI D BES M- FHTIRECTY, 24X D Python 2—# e 7 7Y 7 —
P aYiERAUY AT 4 ETEHWTWA MO Python 7 7V 77— a2 Y OFEENCFH T 5 Z £ %< Python
Ry T =Y DA VA= IVEEHRZTIIEHNTEET,

venv 2SR L TL 72X W,

virtual machine (<> >) ERIZY 7 b 2 7IZX D ERSNza v ¥ a— &, Python DR~ 3, N
A ba—Fav 4 IBHALE N FO—F 2FTLET,

Zen of Python (Python @1&D ) Python ZHf# LFIH 2 L TDEZ L7235, Python OKEHHAIE H¥% Y
ZMZLZdDTT, WiEF v 7+ T "import this” ¥ T2 DV A MEHDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.10.19.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.19 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,

(Ko<= 1ZHi)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212#i<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from 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:

/****************************************************************

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy
of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

218 18 C & BEr 1€



https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c

The Python Language Reference, 'J'J—X 3.10.19

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the

distribution.

. 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/)"

. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. 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.

. Redistributions of any form whatsoever must retain the following

acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

KDR=12%E <)
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

(Ko<= 1ZHi)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

KDR=12%E <)

224 18 C & BEr 1€




The Python Language Reference, 'J'J—X 3.10.19

HIDR— % 5D E)

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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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 INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, 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

226 18 C & BEr 1€


https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz

T8

COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

74t Y ABXUFHICHET 282 RIERE, BRESAEYR 2L TS0,

227






TILT 7Ry kLS
..., 183
ellipsis literal, 27
L
string literal, 14
. (dot)
attribute reference, 106
in numeric literal, 21
! (ezclamation)
in formatted string literal, 17
- (minus)
binary operator, 113
unary operator, 112
(single quote)
string literal, 14
! patterns, 151
" (double quote)
string literal, 14

nnn

string literal, 14
# (hash)
comment, 8
source encoding declaration, 8
% (percent)
EEF, 113
Y=
augmented assignment, 129
& (ampersand)
EEF, 114
&=
augmented assignment, 129
() (parentheses)
call, 108
class definitionm, 162
function definition, 160
generator expression, 100
in assignment target list, 126
tuple display, 97
* (asterisk)
function definition, 161
import statement, 136
in assignment target list, 126
in expression lists, 121
in function calls, 109
EEF, 112
*k
function definition, 161
in dictionary displays, 99
in function calls, 110
EBEF, 111
Hok=
augmented assignment, 129

*=
augmented assignment, 129

+ (plus)
binary operator, 113
unary operator, 112

+=

augmented assignment, 129

, (comma), 97

argument list, 108

expression list, 98, 99, 121, 130, 162
identifier list, 139

import statement, 135

in dictionary displays, 99

in target list, 126

parameter list, 160

slicing, 108

with statement, 146

/ (slash)

//

//=

0b
Oo

(054

function definition, 161

BETF, 112

BEF, 112

augmented assignment, 129
augmented assignment, 129
integer literal, 20
integer literal, 20

integer literal, 20

2to3, 183
: (colon)

annotated variable, 129

compound statement, 142144, 146, 148, 160, 162

function annotations, 161

in dictionary expressions, 99
in formatted string literal, 17
lambda expression, 120
slicing, 108

:= (colon equals), 119
; (semicolon), 141
< (less)

<<

<<=

BEF, 114
BEF, 114
augmented assignment, 129
BEF, 114
BETF, 114

EL]

229



The Python Language Reference, 'J1)—X 3.10.19

augmented assignment, 129
= (equals)
assignment statement, 126
class definition, 51
for help in debugging using string literals, 17
function definition, 161
in function calls, 108

BETF, 114

function annotations, 161
> (greater)
EETF, 114
>=
EBETF, 114
>>
EET, 114
>>=
augmented assignment, 129
>>> 183
@ (at)
class definition, 163
function definition, 160
EETF, 112
[1 (square brackets)
in assignment target list, 126
list expression, 98
subscription, 107
\ (backslash)
escape sequence, 15
\\
escape sequence, 15
\a
escape sequence, 15
\b
escape sequence, 15
\f
escape sequence, 15
\N
escape sequence, 15
\n
escape sequence, 15
\r
escape sequence, 15
\t
escape sequence, 15
\U
escape sequence, 15
\u
escape sequence, 15
\v
escape sequence, 15
\x
escape sequence, 15
(caret)

BEF, 114

augmented assignment, 129
_ (underscore)

in numeric literal, 20, 21
_, identifiers, 13
__, identifiers, 13
__abs__(Q) (object DAYV v F), 62
_add__(Q) (object DXV w F), 60
__aenter__() (object DXV v F), 67
__aexit__() (object DXV R), 67
__aiter__() (object DXV F), 67

__all__ (optional module attribute), 136
__and__Q) (object DXV v ), 60
__anext__() (agen DXV v ), 105
__anext__() (object DAYV v F), 67
__annotations__ (class attribute), 34
__annotations__ (function attribute), 30
__annotations__ (module attribute), 34
__await__() (object DAYV v R), 65
__bases__ (class attribute), 34
__bool__() (object method), 57
__bool__() (object DX w k), 44
__bytes__Q) (object DXV v ), 41
__cached__, 85
__call__(Q) (object method), 111
__call__(Q) (object DX w k), 57
__cause__ (exception attribute), 133
__ceil__Q (object DAY v k), 62
__class__ (instance attribute), 35
__class__ (method cell), 53
__class__ (module attribute), 45
__class_getitem__() (object DI ZAXY W K), 55
__classcell__ (class namespace entry), 53
__closure__ (function attribute), 30
__code__ (function attribute), 30
__complex__() (object DXV v ), 62
__contains__() (object DX v F), 59
__context__ (ezception attribute), 133
__debug__, 130
__defaults__ (function attribute), 30
__del__Q) (object DX w k), 40
__delattr__(Q) (object DXV v F), 45
__delete__() (object DAY W K), 47
__delitem__() (object DXV v F), 59
__dict__ (class attribute), 34
__dict__ (function attribute), 30
__dict__ (instance attribute), 35
_dict__ (module attribute), 34
__dir__ (module attribute), 45
__dir__(Q) (object DRV v k), 45
__divmod__Q) (object DAYV v k), 60
__doc__ (class attribute), 34
__doc__ (function attribute), 30
__doc__ (method attribute), 32
__doc__ (module attribute), 34
__enter__() (object DXV v ), 63
__eq__Q) (object DXV w k), 42
__exit__(Q) (object DX w k), 63
__file__, 85
__file__ (module attribute), 34
__float__() (object DRV v ), 62
__floor__() (object DAYV v k), 62
__floordiv__() (object DRV v ), 60
__format__() (object DXV v ), 41
__func__ (method attribute), 32
__future__, 190

future statement, 137
__ge__Q (object DX k), 42
__get__Q (object DR w k), 46
__getattr__ (module attribute), 45
__getattr__(Q) (object DRV F), 44
__getattribute__() (object DXV v R), 44
__getitem__() (mapping object method), 39
__getitem__() (object DXV v K), 58
__globals__ (function attribute), 30
__gt__Q (object DAY R), 42
__hash__() (object DX k), 43
__iadd__(Q) (object DXV F), 61
__iand__() (object DXV v ), 61

230

]



The Python Language Reference, 'J!J—2X 3.10.19

__ifloordiv__() (object DXV v ), 61
__ilshift__Q) (object DAYV v K), 61
__imatmul__() (object DXV v ), 61
__imod__() (object DX w k), 61
__imul__(Q) (object DAY F), 61
__index__() (object DXV v ), 62
__init__(Q) (object DXV v k), 40

__init_subclass__() (object DI Z AKXV v R), 49

__instancecheck__() (class DXV w k), 54
__int__(Q) (object DAYV v F), 62
__invert__() (object DAYV v ), 62
__dor__Q) (object DXV w k), 61
__ipow__() (object DX v k), 61
__irshift__() (object DXV v F), 61
__isub__() (object DX k), 61
__iter__(Q) (object DAY w K), 59
__itruediv__Q) (object DAV w F), 61
__ixor__(Q) (object DAY v F), 61
__kwdefaults__ (function attribute), 30
__le__(Q) (object DAY R), 42
__len__Q) (mapping object method), 44
__len__(Q) (object DAYV R), 57
__length_hint__() (object DX w k), 58
__loader__, 84
__1shift__() (object DXV v k), 60
__1t__QO (object DRV k), 42
__main__

E£Ja—, 71, 167
__matmul__() (object DXV v F), 60
__missing__() (object DAYV v F), 59
__mod__(Q) (object DAY w k), 60
__module__ (class attribute), 34
__module__ (function attribute), 30
__module__ (method attribute), 32
__mul__Q) (object DXV F), 60

__name__, 84

__name__ (class attribute), 34
__name__ (function attribute), 30
__name__ (method attribute), 32
__name__ (module attribute), 34

__ne__Q) (object DAYV F), 42
__neg__(Q) (object DAYV k), 62
__new__(Q) (object DAYV v F), 39
__next__(Q) (generator XY v ), 102
__or__Q) (object DXV v F), 60
__package__, 84

__path__, 85

__pos__Q) (object DRV v F), 62
__pow__Q) (object DAY v k), 60
__prepare__ (metaclass method), 52
__radd__Q) (object DXV v K), 60
__rand__() (object DX w k), 60
__rdivmod__() (object DXV v ), 60
__repr__() (object DX w k), 41
__reversed__() (object DXV v ), 59
__rfloordiv__() (object DX v F), 60
__rlshift__() (object DXV v ), 60
__rmatmul__() (object DXV ), 60
__rmod__(Q) (object DXV v F), 60
__rmul__() (object DXV k), 60
__ror__Q) (object DX F), 60
__round__() (object DXV w ), 62
__rpow__Q) (object DXV v k), 60
__rrshift__() (object DAYV v K), 60
__rshift__() (object DXV v F), 60
__rsub__() (object DX v K), 60
__rtruediv__Q) (object DX v F), 60
_rxor__() (object DXV v F), 60

__self__ (method attribute), 32
__set__(Q) (object DAY R), 47
__set_name__() (object DXV v ), 50
__setattr__() (object DXV v F), 45
__setitem__() (object DXV v k), 58
__slots__, 199
__spec__, &4
__str__Q) (object DXV v k), 41
__sub__() (object DXV v ), 60
__subclasscheck__() (class DXV v R), 54
__traceback__ (exception attribute), 133
__truediv__(Q) (object DXV v k), 60
__trunc__Q) (object DAYV v k), 62
__xor__() (object DXV v ), 60
{} (curly brackets)

dictionary expression, 99

in formatted string literal, 17

set expression, 99
| (vertical bar)

BEETF, 114

|=
augmented assignment, 129

~ (tilde)
BEF, 112

i 7
asynchronous-generator, 105
Boolean, 28
built-in function, 33, 111
built-in method, 33, 111
callable, 30, 108
class, 34, 111, 162
class instance, 34, 35, 111
complex, 28
dictionary, 30, 34, 43, 99, 107, 128
Ellipsis, 27
floating point, 28
frame, 36
frozenset, 30
function, 30, 33, 110, 111, 160
generator, 36, 100, 102
immutable, 28
immutable sequence, 28
instance, 34, 35, 111
integer, 27
list, 29, 98, 106108, 128
mapping, 30, 35, 107, 128
method, 32, 33, 111
module, 33, 106
mutable, 29, 126, 127
mutable sequence, 29
None, 27, 126
NotImplemented, 27
numeric, 27, 35
sequence, 28, 35, 107, 108, 118, 128, 143
set, 30, 99
set type, 29
slice, 58
string, 107, 108
traceback, 37, 133, 145
tuple, 29, 107, 108, 121
user-defined function, 30, 110, 160
user-defined method, 32

F—U—F
as, 135, 144, 146, 148
async, 164
await, 111, 164
case, 148
elif, 142

231



The Python Language Reference, 'J1)—X 3.10.19

else, 134, 142145
except, 144
finally, 132, 135, 144, 145
from, 101, 135
if, 148
in, 143
yield, 101
52,186
JL—F>, 187
JIxRlL—%,190
XYk, 194
€2 a-)L
__main__,
array, 29
builtins, 167
dbm. gnu, 30
dbm.ndbm, 30
io, 35
sys, 145, 167
fIE3 % (positional argument), 197
ks
AssertionError, 130
AttributeError, 106
GeneratorExit, 103, 105
ImportError, 135
NameError, 96
StopAsyncIteration, 105
StopIteration, 102, 132
TypeError, 112
ValueError, 114
ZeroDivisionError, 112
RIREW
PYTHONHASHSEED, 44
80 H B
abs, 62
bytes, 41
chr, 29
compile, 139
complex, 62
divmod, 60, 61
eval, 139, 168
exec, 139
float, 62
hash, 43
id, 25
int, 62
len, 2830, 57
open, 35
ord, 29
pow, 60, 61
print, 41
range, 143
repr, 126
round, 62
slice, 38
type, 25, 51
RE%, 189

A

abs

HHAHEEL, 62
abstract base class, 183
aclose() (agen XY v k), 105
addition, 113
and

bitwise, 114

EEF, 119

71, 167

annotated
assignment, 129
annotation, 183

annotations
function, 161

anonymous
function, 120

argument

call semantics, 108
function, 30
function definition, 161
arithmetic
conversion, 95
operation, binary, 112
operation, unary, 112
array
EDa-, 29
as
except clause, 144
import statement, 136
match statement, 148
*—D—F, 135, 144, 146, 148
with statement, 146
AS pattern, OR pattern, capture pattern, wildcard
pattern, 151
ASCII, 5, 14
asend() (agen XY K), 105
assert
X, 130
AssertionError
B4, 130
assertions
debugging, 130
assignment
annotated, 129
attribute, 126, 127
augmented, 129
class attribute, 34
class instance attribute, 35
slicing, 128
statement, 29, 126
subscription, 127
target list, 126
assignment expression, 119
async
*F—TU—F, 164
async def
X, 164
async for
in comprehensions, 97
3, 164
async with
3, 165
asynchronous context manager, 184
asynchronous generator, 184
asynchronous iterator, 33
function, 33
asynchronous generator iterator, 184
asynchronous iterable, 185
asynchronous iterator, 185
asynchronous-generator
FTTVxU bk, 105
athrow() (agen XY w K), 105
atom, 96
attribute, 26
assignment, 126, 127
assignment, class, 34
assignment, class instance, 35
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class, 34
class instance, 35
deletion, 131
generic special, 26
reference, 106
special, 26
AttributeError
B4, 106
augmented
assignment, 129
await
in comprehensions, 98
*F—J—F, 111, 164
awaitable, 185

B
bl
bytes literal, 15
bll
bytes literal, 15
backslash character, 8
BDFL, 185
binary
arithmetic operation, 112
bitwise operation, 114
binary file, 185
binary literal, 20
binding
global name, 139
name, 69, 126, 135, 136, 160, 162
bitwise
and, 114
operation, binary, 114
operation, unary, 112
or, 114
xor, 114
blank line, 9
block, 69
code, 69
BNF, 4, 95
Boolean
operation, 119
AT h, 28
borrowed reference, 185
break
X, 134, 142, 143, 145, 146
built-in
method, 33
built-in function
call, 111
FITTx Uk, 33, 111
built-in method

call, 111

72Uk, 33, 111
builtins

EDa-—I, 167
byte, 29

bytearray, 29
bytecode, 35, 186
bytes, 29

HAAHBIE, 41
bytes literal, 14
bytes-like object, 185

C

c, 15

language, 26, 28, 33, 114
call, 108

built-in function, 111

built-in method, 111

class instance, 111

class object, 34, 111

function, 30, 110, 111

instance, 57, 111

method, 111

procedure, 126

user-defined function, 110
callable, 186

FTTx Uk, 30, 108
callback, 186

case
match, 148
*¥—7—F, 148

case block, 151
C-contiguous, 187
chaining

comparisons, 115

exception, 133
character, 29, 107
chr

fHAHAHRIR, 29
class

attribute, 34

attribute assignment, 34

body, 52

constructor, 40

definition, 132, 162

instance, 35

name, 162

FISx Uk, 34, 111, 162

3, 162
class instance

attribute, 35

attribute assignment, 35

call, 111

FTST IR, 34, 35, 111
class object

call, 34, 111
class variable, 186
clause, 141
clear() (frame MXYw K), 37
close() (coroutine DX v I), 66
close() (generator MAY v k), 103
co_argcount (code object attribute), 36
co_cellvars (code object attribute), 36
co_code (code object attribute), 36
co_consts (code object attribute), 36
co_filename (code object attribute), 36
co_firstlineno (code object attribute), 36
co_flags (code object attribute), 36
co_freevars (code object attribute), 36
co_kwonlyargcount (code object attribute), 36
co_lnotab (code object attribute), 36
co_name (code object attribute), 36
co_names (code object attribute), 36
co_nlocals (code object attribute), 36
co_posonlyargcount (code object attribute), 36
co_stacksize (code object attribute), 36
co_varnames (code object attribute), 36
code

block, 69
code object, 35
coercion, 186
comma, 97
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trailing, 121
command line, 167
comment, 8
comparison, 114
comparisons, 42

chaining, 115
compile

HAHIAFHEE, 139
complex

number, 28

FISxOk, 28

HAHIAAHEE, 62
complex literal, 20
complex number, 186
compound

statement, 141
comprehensions, 97

dictionary, 99

list, 98

set, 99
Conditional

expression, 119
conditional

expression, 120
constant, 14
constructor

class, 40
container, 26, 34
context manager, 62, 186
context variable, 186
contiguous, 187
continue

X, 135, 142, 143, 145, 146
conversion

arithmetic, 95

string, 41, 126
coroutine, 65, 101

function, 33
coroutine function, 187
CPython, 187

D

dangling

else, 142
data, 25

type, 26

type, immutable, 96
datum, 99
dbm.gnu

EYa-I, 30
dbm.ndbm

E2a-J, 30
debugging

assertions, 130
decimal literal, 20
decorator, 187
DEDENT token, 10, 142
def

X, 160
default

parameter value, 161
definition

class, 132, 162

function, 132, 160

attribute, 131

target, 131

target list, 131
delimiters, 22
descriptor, 187
destructor, 40, 127
dictionary, 188

comprehensions, 99

display, 99

FITT Uk, 30, 34, 43, 99, 107, 128
dictionary comprehension, 188
dictionary view, 188
display

dictionary, 99

list, 98

set, 99
division, 112
divmod

HAHAHBEE, 60, 61
docstring, 162, 188
documentation string, 36
duck-typing, 188

E

e
in numeric literal, 21
EAFP, 188
elif
F—TU—F, 142
Ellipsis
FISxU R, 27
else
conditional expression, 120
dangling, 142
F—7—F, 134, 142145
empty

list, 98
tuple, 29, 97
encoding declarations (source file), 8
environment, 70
error handling, 72
errors, 72
escape sequence, 15
eval
HBAAAHER, 139, 168
evaluation
order, 121
exc_info (in module sys), 37
except
F—7—F, 144
exception, 72, 133
chaining, 133
handler, 37
raising, 133
exception handler, 72
exclusive
or, 114
exec
AHAHEIE, 139
execution
frame, 69, 162
restricted, 71
stack, 37
execution model, 69

del expression, 95, 188
X, 40, 131 Conditional, 119
deletion conditional, 120
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generator, 100

lambda, 120, 162

list, 121, 125

statement, 125

yield, 101
extension

module, 26
extension module, 188

F:
f 1

formatted string literal, 15
f"

formatted string literal, 15
f-string, 188
f_back (frame attribute), 36
f_builtins (frame attribute), 36
f_code (frame attribute), 36
f_globals (frame attribute), 36
f_lasti (frame attribute), 36
f_lineno (frame attribute), 37
f_locals (frame attribute), 36
f_trace (frame attribute), 37
f_trace_lines (frame attribute), 37
f_trace_opcodes (frame attribute), 37
False, 28
file object, 188
file-like object, 189

filesystem encoding and error handler, 189

finalizer, 40

finally

F—O—F, 132, 135, 144, 145
find_spec

finder, 79

finder, 78, 189
find_spec, 79
float
#HAHBEE, 62
floating point
number, 28
ATz Ik, 28
floating point literal, 20
floor division, 189
for
in comprehensions, 97
X, 134, 135, 143
form
lambda, 120
format () (built-in function)
__str__Q) (object method), 41
formatted string literal, 17
Fortran contiguous, 187
frame
execution, 69, 162
TSV, 36
free
variable, 70
from
import statement, 69, 136
*F—7—F, 101, 135
yield from expression, 101
frozenset
FTTxUk, 30
fstring, 17
f-string, 17
function
annotations, 161

anonymous, 120
argument, 30
call, 30, 110, 111
call, user—-defined, 110
definition, 132, 160
generator, 101, 132
name, 160
user-defined, 30
F7Tx ok, 30, 33, 110, 111, 160
function annotation, 189
future
statement, 137

G

garbage collection, 25, 190
generator, 190
expression, 100
function, 32, 101, 132
iterator, 32, 132
F72x Uk, 36, 100, 102
generator expression, 190
generator iterator, 190
GeneratorExit
Bist, 103, 105
generic
special attribute, 26
generic function, 190
generic type, 190
GIL, 191
global
name binding, 139
namespace, 30
X, 131, 139
global interpreter lock, 191
grammar, 4
grouping, 9
guard, 150

ri

handle an exception, 72
handler

exception, 37
hash

HAAHEEE, 43
hash character, 8
hash-based pyc, 191
hashable, 99, 191
hexadecimal literal, 20
hierarchy

type, 26
hooks

import, 79

meta, 79

path, 79

I
id
AL, 25
identifier, 11, 96
identity
test, 118
identity of an object, 25
IDLE, 191
if
conditional expression, 120
in comprehensions, 97
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F—U—F, 148

X, 142
imaginary literal, 20
immutable, 191

data type, 96

object, 96, 99

A7k, 28
immutable object, 25
immutable sequence

FITSxUk, 28
immutable types

subclassing, 39
import

hooks, 79

X, 33, 135
import hooks, 79
import machinery, 75
import path, 191
importer, 192
ImportError

FIg, 135
importing, 191
in

F—U—F, 143

EHEF, 118
inclusive

or, 114
INDENT token, 10
indentation, 9
index operation, 28
indices() (slice DXV v k), 38
inheritance, 162
input, 168
instance

call, 57, 111

class, 35

ISV, 34, 35, 111
int

HAIAHEEL, 62
integer, 29

representation, 28

FITTxU b, 27
integer literal, 20
interactive, 192
interactive mode, 167
internal type, 35
interpolated string literal, 17
interpreted, 192
interpreter, 167
interpreter shutdown, 192
inversion, 112
invocation, 30
io

E2a-), 35
irrefutable case block, 151
is

EEF, 118
is not

EEF, 118
item

sequence, 107

string, 107
item selection, 28
iterable, 192

unpacking, 121
iterator, 192

J

J

in numeric literal, 22
Java

language, 28

K

key, 99

key function, 193
key/datum pair, 99
keyword, 12, 13
keyword argument, 193

L

lambda, 193
expression, 120, 162
form, 120

language
C, 26, 28, 33, 114
Java, 28

last_traceback (in module sys), 37

LBYL, 193

leading whitespace, 9

len
HAAAHEE, 2830, 57

lexical analysis, 7

lexical definitions, 5

line continuation, 8

line joining, 7,8

line structure, 7

list, 194
assignment, target, 126
comprehensions, 98
deletion target, 131
display, 98
empty, 98
expression, 121, 125
target, 126, 143
F7TxUk, 29,98, 106108, 128

list comprehension, 194

literal, 14, 96

loader, 78, 194

locale encoding, 193

logical line, 7

loop
statement, 134, 135, 142, 143

loop control
target, 134

M
magic
method, 194
magic method, 194
makefile() (socket method), 35
mangling
name, 96
mapping, 194
FITTx Uk, 30, 35, 107, 128
match
case, 148
X, 148
matrix multiplication, 112
membership
test, 118
meta
hooks, 79
meta hooks, 79
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meta path finder, 194
metaclass, 51, 194
metaclass hint, 52
method
built-in, 33
call, 111
magic, 194
special, 199
user-defined, 32
IOk, 32,33, 111
method resolution order, 194
minus, 112
module, 194
extension, 26
importing, 135
namespace, 34
FTSx Uk, 33,106
module spec, 78, 195
modulo, 113
MRO, 195
multiplication, 112
mutable, 195
ISk, 29, 126, 127
mutable object, 25
mutable sequence

FITSxUk, 29

N
name, 11, 69, 96
binding, 69, 126, 135, 136, 160, 162
binding, global, 139
class, 162
function, 160
mangling, 96
rebinding, 126
unbinding, 131
named expression, 119
named tuple, 195
NameError
B, 96
NameError (built-in exception), 70
names
private, 96
namespace, 69, 195
global, 30
module, 34
package, 77
namespace package, 195
negation, 112
nested scope, 195
new-style class, 196
NEWLINE token, 7, 142
None
FITSxU R, 27, 126
nonlocal
X, 139
not
EEF, 119
not in
EEF, 118
notation, 4
NotImplemented
FITxU bk, 27
null
operation, 131
number, 20
complex, 28

floating point, 28
numeric
FITxU R, 27,35

numeric literal, 20

O

object, 25, 196
code, 35
immutable, 96, 99

object.__match_args__ (¥#AHAHZEH), 63

object.__slots__ ($AFAAHEE), 48

octal literal, 20

open
fHAAHBIRK, 35

operation
binary arithmetic, 112
binary bitwise, 114
Boolean, 119
null, 131
power, 111
shifting, 114
unary arithmetic, 112
unary bitwise, 112

operator
- (minus), 112, 113
+ (plus), 112, 113
overloading, 39
precedence, 122
ternary, 120

operators, 22

or
bitwise, 114
exclusive, 114
inclusive, 114
BETF, 119

ord
fHAAHBIRK, 29

order
evaluation, 121

output, 126
standard, 126

overloading
operator, 39

F)

package, 76, 196
namespace, 77
portion, 77
regular, 76

parameter, 196
call semantics, 109
function definition, 160
value, default, 161

parenthesized form, 97

parser, 7

pass
X, 131

path
hooks, 79

path based finder, 87, 197

path entry, 197

path entry finder, 197

path entry hook, 197

path hooks, 79

path-like object, 197

pattern matching, 148
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PEP, 197
physical line, 7, 8, 15
plus, 112
popen() (in module os), 35
portion, 197
package, 77
pow
#AHAAHEE, 60, 61
power
operation, 111
precedence
operator, 122
primary, 106
print
HAHIAAHEE, 41
print () (built-in function)
__str__Q (object method), 41
private
names, 96
procedure
call, 126
program, 167
provisional API, 197
provisional package, 198
Python 3000, 198
Python Enhancement Proposals
PEP 1, 197
PEP 8, 116
PEP 236, 138
PEP 238, 189
PEP 252, 46
PEP 255, 102
PEP 278, 201
PEP 302, 75, 92, 189, 194
PEP 308, 120
PEP 318, 164
PEP 328, 92
PEP 338, 92
PEP 342, 102
PEP 343, 63, 148, 186
PEP 362, 184, 197
PEP 366, 84, 92
PEP 380, 102
PEP 411, 198
PEP 414, 15
PEP 420, 75, 77, 86, 92, 189, 195, 197
PEP 443, 190
PEP 448, 99, 110, 121
PEP 451, 92, 189
PEP 483, 190
PEP 484, 54, 130, 162, 183, 190, 201
PEP 492, 66, 102, 166, 184, 185, 187
PEP 498, 20, 188
PEP 519, 197
PEP 525, 102, 184
PEP 526, 130, 162, 183, 201
PEP 530, 98
PEP 560, 51, 57
PEP 562, 46
PEP 563, 138, 162
PEP 570, 161
PEP 572, 100, 120, 153
PEP 585, 190
PEP 614, 161, 163
PEP 617, 169
PEP 634, 63, 149, 160
PEP 636, 149, 160
PEP 3104, 140

PEP 3107, 162
PEP 3115, 52, 164
PEP 3116, 201
PEP 3119, 54
PEP 3120, 7
PEP 3129, 164
PEP 3131, 11
PEP 3132, 128
PEP 3135, 53
PEP 3147, 85
PEP 3155, 198

PYTHONHASHSEED, 44
Pythonic, 198
PYTHONPATH, 88

Q

qualified name, 198

R

"

raw string literal, 15

raw string literal, 15

raise

3, 133

raise an exception, 72
raising

exception, 133

range

HAHAHEEE, 143

rav string, 14
rebinding

name, 126

reference

attribute, 106

reference count, 199
reference counting, 25
regular

package, 76

regular package, 199
relative

import, 137

repr

HAAHEEE, 126

repr() (built-in function)

__repr__(Q) (object method), 41

representation

integer, 28

reserved word, 12
restricted

execution, 71

return

3, 132, 145, 146

round

S

HAHIAHEEE, 62

scope, 69, 70

send() (coroutine DX w k), 66
send() (generator DXV v ), 102
sequence, 199

set

item, 107
FITT Uk, 28, 35,107, 108, 118, 128, 143

comprehensions, 99
display, 99
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FTT Uk, 30, 99
set comprehension, 199

set type
ATk, 29
shifting
operation, 114
simple

statement, 125
single dispatch, 199
singleton
tuple, 29
slice, 108, 199
FITSxU kK, 58
HAAHBE, 38
slicing, 28, 29, 108
assignment, 128
soft keyword, 13
source character set, 8
space, 9
special
attribute, 26
attribute, generic, 26
method, 199
special method, 199
stack
execution, 37
trace, 37
standard
output, 126
Standard C, 15
standard input, 167
start (slice object attribute), 38, 108
statement, 199
assignment, 29, 126
assignment, annotated, 129
assignment, augmented, 129
compound, 141
expression, 125
future, 137
loop, 134, 135, 142, 143
simple, 125
statement grouping, 9
stderr (in module sys), 35
stdin (in module sys), 35
stdio, 35
stdout (in module sys), 35
step (slice object attribute), 38, 108
stop (slice object attribute), 38, 108
StopAsyncIteration
FIsk, 105
StopIteration
B4, 102, 132
string
__format__() (object method), 41
__str__(Q) (object method), 41
conversion, 41, 126
formatted literal, 17
immutable sequences, 28
interpolated literal, 17
item, 107
FTTx ok, 107, 108
string literal, 14
strong reference, 199
subclassing
immutable types, 39
subscription, 2830, 107
assignment, 127
subtraction, 113

suite, 141
syntax, 4
sys

P a-I, 145, 167
sys.exc_info, 37
sys.last_traceback, 37
sys.meta_path, 79
sys.modules, 78
sys.path, 88
sys.path_hooks, 88
sys.path_importer_cache, 88
sys.stderr, 35
sys.stdin, 35
sys.stdout, 35
SystemExit (built-in exception), 72

T

tab, 9
target, 126

deletion, 131

list, 126, 143

list assignment, 126

list, deletion, 131

loop control, 134
tb_frame (traceback attribute), 37
tb_lasti (traceback attribute), 37
tb_lineno (traceback attribute), 37
tb_next (traceback attribute), 38
termination model, 72
ternary

operator, 120
test

identity, 118

membership, 118
text encoding, 200
text file, 200
throw() (coroutine MXY v F), 66
throw() (generator MXY w K), 103
token, 7
trace

stack, 37
traceback

FISx Uk, 37,133, 145
trailing

comma, 121
triple-quoted string, 200
triple-quoted string, 14
True, 28
try

X, 37, 144
tuple

empty, 29, 97

singleton, 29

FTTx Uk, 29, 107, 108, 121
type, 26, 200

data, 26

hierarchy, 26

immutable data, 96

HAAHEE, 25, 51
type alias, 200
type hint, 201
type of an object, 25
TypeError

BIS, 112

types, internal, 35

U
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string literal, 14
ull

string literal, 14
unary

arithmetic operation, 112

bitwise operation, 112
unbinding

name, 131
UnboundLocalError, 70
Unicode, 29
Unicode Consortium, 14
universal newlines, 201
UNIX, 167
unpacking

dictionary, 99

in function calls, 109

iterable, 121
unreachable object, 25
unrecognized escape sequence, 17
user-defined

function, 30

function call, 110

method, 32
user-defined function

F72x ok, 30, 110, 160
user-defined method

FISx Uk, 32

Vv

value

default parameter, 161
value of an object, 25
ValueError

Bk, 114
values

writing, 126
variable

free, 70
variable annotation, 201
virtual environment, 201
virtual machine, 201
BM%, 185
518 (argument), 184

W

walrus operator, 119
X
assert, 130
async def, 164
async for, 164
async with, 165
break, 134, 142, 143, 145, 146
class, 162
continue, 135, 142, 143, 145, 146
def, 160
del, 40, 131
for, 134, 135, 143
global, 131, 139
if, 142
import, 33, 135
match, 148
nonlocal, 139
pass, 131
raise, 133
return, 132, 145, 146

try, 37, 144
while, 134, 135, 142
with, 62, 146
yield, 132

while
X, 134, 135, 142

Windows, 167

with
X, 62, 146

BEF
% (percent), 113
& (ampersand), 114
* (asterisk), 112

** 111

/ (slash), 112
//, 112

< (less), 114
<<, 114

<=, 114

1=, 114

== 114

> (greater), 114
>= 114

>> 114

@ (at), 112

~ (caret), 114

| (vertical bar), 114

~ (tilde), 112

and, 119

in, 118

is, 118

is not, 118

not, 119

not in, 118

or, 119
writing

values, 126

X

xor
bitwise, 114

Y

yield
examples, 103
expression, 101
*¥—7U—F, 101
X, 132

VA

Zen of Python, 201
ZeroDivisionError

B, 112
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