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DV T7 7L YARAT =27V Tld, Python BFBDONEL., ? a7 eR2L~vr T4 7R IZOVWTEALET,
IOV =aTMIZoFROEZHLD LNFETAD, ERILERIEZEHLLTVET, BMETRWHAIAAL
7Y 27 MIRHAAHRBER. HAIAHEY 2 —NIZBET 5~ 2T 4 7 R, library-index TR BN TWE
3, FERE 520 Python SREAMICIE. tutorial-index #BR L TL 72V, C SiBHI2WE C++ Turo~
MU, 2O =a7 b idilicZo0~v=a 7985 D F3, extending-index Tlk, Python JLIREY 2 —
NEFELDDE LNV RERIZOWTHRRTWE T, F£/. capi-index Tl&, C/C++ Fu /7<=, HHTE
54V R—7 2= 2OV THHCEER L TV E T,







ONE

L ®HIC

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

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

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

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

1.1 5J® Python ®E*&

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

F<HIENTWARFEEZEZIUTODNH D 5

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

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

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

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

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

1.2 AR Za7IIICEITFBREE

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

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

lc_letter = "a'..."z"

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

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

4 £ 1EFLOIC


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 Z20E LTS L 2DAEREHD
9, BANGERE. —THIIND SN TWET; ZROERKD H 2 KA, BAIDITICODOWT, EEMDES
W& ARIOTE LTadiha g 3,

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

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

1.2. AYZa7IlicslradRgE 5






TWO

F R

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

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

2.1 1718&

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

2.1.1 17 (logical line)

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

2.1.2 #317 (physical line)

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


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

2.1.3 OX> b (Comments)

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

2.1.4 > 11— RFEE (encoding declaration)

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

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tidak CEE 3, F/2&

# vim: ftleencoding=<encoding-name>

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

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

IYaA—T 4 YIPETEINIHEAE, FOLYa—T 4 ¥ 7HIE Python KXo TRMTERITNIRD EA
(standard-encodings ZZML TLZE W), BEFEN LT a—7 4 Y7, FIZEXFANV TI0, a X2 b,
WAlFIRE D, BTOFRAEHIEDbNET,

2.1.5 BRBVBITHEE

ZOoFREZNAU EOYEITEREITE LTORITE2DICIE, Ny 22Ty vaXE (\) ZHoTUTOLS
WCLUET: WHITHAXFEY TI5A49a Xy PHOXLFETHEWAY Z A5 93 aTRbo TWAIEE., %BEid 21T
LORTT—2o0MBITEHB L. Nv 272579 aBIUANAY I RT9 T 20BAIHBIITRXERHIRL E
j—o 1ﬁljz¢i:

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

(RDR=I12Fi <)

8 82 B FaER
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(AIDR=I 25 DfE X))

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

return 1

Ny ATy Y aTHERDITIIZAXY P2 AND ZLIETEERA, £/l Ny I RATvTakffioTaxy b
EMIET DI TEERA NI RT v alLFHN T IAHNCHI5EERE Ny 7 RATF7v ¥ a0k
AR =2 Vi T 2 Z I TEEVA (TRDE, YIHITHNOXXFINI T INVLHND b= VN TR Ty
PazfloTHMT2 I LIFTEERA), LRLULOGATIE. XFINV T INNCDHENY T RT v a3y
ZIZHoTHNEELRD T,

2.1.6 FEBARAYGITHERL

AFEIM (parentheses). FAFEI (square bracket) . 38 X KHEFEIN (curly brace) ADIUE, Ny 7 2T v > 2% ff
ODFR—ATU LTI HEIT 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

FERINICHRE SN/ TR aX b2 ED LI N TEE T, BEITOA VF Y MVIEETEH Y THA. ZED
WHIT2EL 2P TEE T, JEBHRIRMRITHICIZ. NEWLINE F—27 Y I3FEELERA. FERIZITD
Esx, ZE2 A PN FH (TRSH) CORAELET; COBBICE, aXAV M 2EDZILNTEE
A,

2.1.7 ZE1T

AR—Z, BT T =0T 4 —F. BEEARXY F OHESORIBTEIHENET (F742b%5. NEWLINE F—
I NFERENERA), CEMEEINCATI LTW B BICIE. BT O TRiAAA-FHIE-H 77 (read-eval-print)
N—TDREIC X o TRZD DD D £F, FENLNEENA > 2 7Y ZDFEIETIE, ERRATTT X imbl
1T (T7bbB. HEAXFDHIAX Y PSR EFRVEET) 3. BRITH SR 2 XOMKEEZ R L ET,

218 17>

WMEATOITEICH 5. LHEHOZEH (AR—ABLUET) OEZDIE. ZOTDAL YTV FLNAVEEHAET L9
Kb ET, 4 T Y P, FITXD IV —FGEZIET 27DICHWORE T,

ZE (B SEDHMEIT) 1 DIZDE 8 DDAR—ATHEEMZ Hh, BEEMMIBOFHIE 8 Offfucizh %
3 (Unix THEONTOWRHAIE AR 2 IO EBERENATVET), ZL T, KAIDOIFEZAXFETDAR=—ZAD
RED, TDOITDA YT Y ERELET, A YT Y ME. Nv 7 RT7 v ¥ a THERBOVIETICHEITE FEA;
BUDNY 725 9> 2 FTORABL »F o bR PELET,

2.1. 1TH8E 9
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V—AT 7 ANNR T AR—ZARBEZE, ZOERITINR TDAR—ABARIKET S L5856, AV F
YV MEAEERDIDOL LTHITENE T, ZDEAIE TabError BEHENE T,

TS5y b7 A—LREOE#EICEATSEE: JEUNIX 99 F 74— KBIAT7FA T4 2oME . —
DDY —AT 7 ANHNTER T ATy e REIRTTHES DFEBHTIED D THA, £/ TI9v FT75—41Z
LoTE BRA VTV LUV ERIHRINCHIBRL TWa 206 LILER A,

T —LT7 4 — FXEPTORBEICH > TADHVERA;, 74— 7 4 — FXFREDA V7V b LRGERFIC
BEHINE T, 74 —207 4 — FXFDRHEOZEAFTOMDEGFNICH 2855, ZOHBIRERTT (FlZIE.
2AR—ZDEE 012Vt FT308 LAEHA),

W T ATICBII 38 ADA4 72 FL~ulld, INDENT 38X DEDENT F—2 V24K 5 37012 fbN %
T, PO YOERIFIREZ Yy 7 ERWTUTO X3 IThbET,

7 7 A AHORAIOITEFAMTINIC, 2 &y Zic¥ah—ofFh (push ¥h) $7; 2oL RIERL TRE
(pop) ENBZLWHY FHA, ARy 7 DEECHEENTO TR, BICAX v 7 ORRED SFFIH T TH
BIWCHEMT 2 X518 TVET, FEITORBRMBIZBWT, ZOTOA YT Y P LAUUENR AR v 7 DFEHE
DEC RN E T, EIFLITIUIMD LERA, A1 YT Y PLALERRZ Yy 7 EOfEX D B RKE TR 4
VTV PLANIUEIRR Ry ZicfE g, INDENT b—2 U3 —D4ERENET, A VT PLNUVERRX v 7
LFOEI D BNIVGE, ZOHEEAR Yy ZJAHOWITILDEE ELLBRITNIEED FEA  RZ2v 7 o4 v
FYRLALEE D B REVEIZTRTREZIN, EI—DREXNS T2 DEDENT F—2 ¥ —D4 X
NET, 77 4AVORETIE, RZ v 7> TW0WaE¥Rr L) KEWHEHEETHRESO, HX—2REINZ L
\Z DEDENT +—2 vH—24EmEnxd,

LTFOBICELL (LA LYRE®2E512) 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

T o, Haiz4 7y b7 12D %3

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=I12Hi <)
10 82 B FaER
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HIDR— % 5D E)

return r # error: inconsistent dedent

(FEBZ. BHIOD 3 D05 =3 =PI X o THRHEINET; RIRD LT —DAPFAEIIERTRO2D £3 —
return r DA YTV ME, AR Y IR LB REEZIN TV LEDA YTV FLMEE B —HLEEA)

219 F—JVHEDZER

AT OSEHHPLLTFINONERIC D 2 5B RE, AT THEIAR—RA, XTI, BIUT7+—47 14— FIZ,
=2 EDETEDICHHARAAT2 A TEET, 2D =27 Y RURTHEILHO =722 LT
BRINTULED KORGEE. P—2 Y OMICZEANKE L 2D £ (FIZIE, ab i E—2D b—2 > TITH,
abldZoD =27 DET),

2.2 EDMD =2 >

NEWLINE, INDENT, £ XU DEDENT Offi, Y TD =27 > A 73V BAF (identifier), ¥F—7—F
(keyword), )T Z I, BETF (operator), T IR (delimiter) BPFIELE T, AT (L TRBRARIATHEG T
A b =2 v TEHDERBAN, b= 2RXYIZEHEBHDET, b= YOBMICHNENIBET S
By b= VI3 EPSLRCHATRETRO =27 VEBETEZREOXFIEEL LS ITHRIhE T,

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

WAF (£721% &I (name)) F. LT OFAIERTILAINE T,

Python 1281} 23| 7F DXk, Unicode FEMEMREARTELE UAX-31 IO, FFMle ZHEAIEIDITTERL
F9, #L<IE PEP 3131 #8H L TL X0,

ASCIT #ipfl (U40001..U4-007F) NTIE. #AF & UTHERZLFIE Python 2x CBIF2HDLHLTT, K
NFE/NLFD A DD Z, 7R —Ra7 | HHOXFZERIEF 025 9 T,

Python 3.0 1Z. X 51c ASCII #PAN»HXFREALET (PEP 3131 2L T 72XV, )o THHDX
FIZOWTIE, 775HIT unicodedata EY 2 —MIZE&E N2 Unicode Character Database ORZ#H W% 3,

Wl FORZICEHRA D D A, KN FREENET,

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 N—o> 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 3V a—RIFLITE2RLET:
o Lu - K35 (uppercase letters)
o Ll- /N (lowercase letters)
o Lt - JEHHHMRIT (titlecase letters)
o Lm - BH#iSZF (modifier letters)
o Lo- ZODMDF (other letters)
o NI - Bf% %K 3T (letter numbers)
o Mn - FIRDIZWELS (nonspacing marks)
o Mc - FIRD D 2 FEAFLE (spacing combining marks)
o Nd - 10 #£+ (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
o Other ID_ Start - PropList.txt IZ® 3, BAAEEEZ I K— T2 72DDHRNRLFDY X b
e Other_ ID Continue - [FlkE
FTARTOMAF . FErIIEREER NFKC icZ2fixh g3, @il FRoEix NFKC iIcEko 2 %9,

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

2.3.1 ¥—7—F (keyword)

DUT oi#inl i, F#EE. £70& Python S#RiCBII 2 F—T—F (keyword) & L THEDN, EHD#HIF L L
TS ZLI3TEFERA, F—V— FREFICTRLOED 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 82 B FaER
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232 VI brF—TU—F

N— a3 ¥ 3.10 TEH.

RHEDAYTFAMDILTREITPRENZ#MAF2RHDET, ZHbE VIFF—T—F tLTHIGATVE
T, kAT match, case, _ &, R =YXy FUINIHEBRT SV TFAINDILTHF—V—FE LTHXC
HoTHMEE TV, TOF—T— FIZRZ072 520D DBENIREENT L~V THTL 25 DT, GBI DR
RTIEHEEA,

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

2.3.3 FHEAHDHEIFTE (reserved classes of identifiers)
BHHMO (F—7— FERL) MATICIE. BHREERSH D ET, ChoOMAITEE. EFORRICHST Y
R—2AT7XFDNR = TRAIENET:
_* 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.

ER: ARl _ k. LIXUIEERRL (internationalization) WS E T; ZOEFICOWTOFE LWL
THHIE. gettext ZZRLTLZE W,

It is also commonly used for unused variables.

il

*__ Y RATLTERIN (system-defined) #AHIT T, IELFRICIE " dunder” 4RI M E $ GRIE:
double underscores D), ZNHDHHENIA Y X —TV 2L (BHES LTIV 2 E0) FELTERIN
TVWET, BUTOY AT LA TOHANE FHAY v R RETHEETFOLNTVWE T, Python OfFRkD
N=ParTIEIDZLOARMPERIND IR ET, O RFa Xy PTHEEINTYL S HEIHE
LBV, HEWB __*__ OHAFNE. WrRZAVTFAMIBIZAATD, BEEIBELIISECT
ZeHHET,

__* IR TF7A4XR—1 (class-private) RHHTTS, ZOATIVICET 2801, 7 FRAERDI Y TFHF R
M ETHWShZGE, HIEYZ JRALIRES 7AD" 774 R=Me” BRI THATEZEDIE Z 2 D %B
R7DICEEBEINE T, #AlF (identifier. £TIEBET (name)) ZBIBLTL W,

2.3. #AIF (identifier) B&UF—T—F (keyword) 13
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24 UT3ZI

V7 5L (literal) £1E, WL OhOHAABHOEREEL LD DOTT,

24.1 XFHEXUNAT FFIUTSIL

XY T INEUA T OTFHER TR SN X T

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring "'" shortstringitemx "'" | '"' shortstringitem* '"
longstring "rrvn lomgstringitemkx "' | 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 "'" shortbytesitemx "'" | '"' shortbytesitem*x '"'
longbytes "rren longbytesitemx M'''M | MM longbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>

FELOAEBFHAITRENTOWRWIGENRFHIRA—2H D 5, VT I1D stringprefic X bytesprefic &
D DD OMICZEHZ ANTIZRHRNWI & TS, Y—RA3a— FX ¥ty b (source character set) (T a—
TAVIEETERINE T, 2va—7 4 YJEEPRINE UTF-8 T3, fii T>I—FEF (encoding
declaration) Z#ZR 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
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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 B T FMIE, HIZ ' R B L ET, 6K o T, str BT bytes DA R X
VAPEREINE T, N4 MY T I0E ASCIL XFDAZLZ e B TEE T, 128 DLEOKMEEFFO A M
IR =7 L TRINRTFNIRD £H A,

XFHNY T INENL MY T I ADOMITIE, AERTT 'v' ¥4 'R 2L T4 v J RO ZENTEE
T 2D &K D BFINZ raw strings LI, N 7R T2 T IALFE LTHRVWETS, ZOMER. XF
Y 70T raw XFFNIFRD '\U' ¥ '\u' DTRF —FIERRWEh A, Python 2.x @ raw unicode
V7 Zuh Python 3.x L3RR WA NET 5720, 'ur' BTV R—FShFELA,

N—a > 3.3 TEI: taw XA RIIUFTILD 't L7 4 v 7 AP 'br' ORIFEL LTEMENE L,

N— a ¥ 3.3 TEM: Python 2.x & 3x MMIED2— FR=ADX 7 F Y A2 HMLT 27012, LAY —
unicode V7 7/ (u'value') DY K— b BHEEASNE L, Fflld PEP 414 22 LT Z3 W,

£ EE F OFHEEEDMT W CERNY T I T 4+ —~< v MEAXFHNY T IV ( formatted string literal
) TY, fHICOWVWTIX 74—y FEAXFINITIIL ZSBLTLFE WV, FHHEFED '£' X 'r' AL
HLDELNETH, 'b' R 'u' LHAEGDLELIZILIEITEERA, 2ED 74—~ v MEAD raw XFFHV 71
FA[TEH, 74—~ v MEADAL MY 7 ZIUIRA TS,

SEIZA-PUTIARE. ZHOZ RS =T IRV A - P FTYV T I LT LEDLRVWAED,
IR —=TENTORVEITR A - b 2ELL N TEET (51T, ZROHEFZDE EXXFHHITHED £75),
(ZZTWVWS " A=} vid, XFHNOWAZREET 2 2o XFERR L. ' D" DVWTILTE, )

'r' F203 R BEHXFEROPBROLED XFHEEIANL Y TFIARDIR T — Ty — v A3 C
THELATWE DL EREDEANC L= > TSN E T, LUFIC Python THRMEINBZ LA r—7y—r v R
ZRLULET:

24. UF3L 15
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IRT—Fo—T VR | Bl AR
\<newline> Ny IRy ¥ a b BATFEPEEINET | (1)
\\ Ny 727y ¥a (\)

\' —H5|HRF (1)

\" ZEGIHRF (")

\a ASCIT #ik~L (BEL)

\b ASCIT v 7 AX—2 (BS)

\f ASCIT 7 # —4 7 4 — K (FF)

\n ASCII 7% D (LF)

\r ASCII %)% (CR)

\t ASCII K% 7 (TAB)

\v ASCIL |E & 7 (VT)

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

NFHTOARBEINDI IRy — TS —r VRABFU T BT

IRT—T—T2R | B R
\N{name} Unicode 7—&XX—ZXHT name £\ HAFDITE | (5)
\uxxxx 16-bit OT/NEME zorr ZFFOXXF (6)
\UXXXXXXXX 32-bit O+7NHEME srrrrrer ERFOXT (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 3 MO S #ERFTZHLET,
(3) HHE C XiXE W, HxH Y 2D 16 ERL»ZEIhERA,

(4) N4 PV T IAPTE PARNEBLXOEZR T - T3 EZONMEDNL FERLET, XFHNV T 5
AT, AT =7 FIIE 2 b fE%2 D Unicode XFEERL ET,

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

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

16 82 B FaER


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

The Python Language Reference, 'J'J—X 3.10.13

(6) B x5¥ 4HiD 16 EHLAZHENEEA,

(7) W31 — FXFEIDEIRXLTZYa— RT3 N TEET, EMEIC 8 LFD 16 #EBFH 2
BT,

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

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

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

2.4.2 XFHI TJILDFEE (concatenation)

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

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

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

)

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

N— g v 3.6 T

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

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

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

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

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

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

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

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

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

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

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

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

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

ZFOERIZ, FWVWT format() OB Fa L T7+—<v FEhET, EREBEEFRIRNFT - EITHERD
__format__() XV v FiICEINET, EXETTFHEBINIGEE. BXFIREEINET, ZLT7+—
<y FENEERIZ. XFEH BRI EICHAI T 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 FINBMOXFH I T SALLHEETEZ TN, BRI 4 —LFE2EROY FI LI
DELTEL LI TEE A,

T r—<v MEAXFH T 7LD N O % T

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed "

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

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

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

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

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

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

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

N IRAT7yYaTODIRAT —THRREREEZED ZREND Z5E1F. —REREERLTLEE W,

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

'newline: 10'

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

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

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

244 BEVTIII

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

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

2.4.5 BRIUTIIIL

B 7T I VU ToTFAERCRdINE 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)+
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hexinteger n= "o ("x" | "X") (["_"]1 hexdigit)+
nonzerodigit = it o

digit n= "or..."o"

bindigit n= "0 | "1t

octdigit n= oM.

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

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

7R =27V TINLVDEEHMT 2 IChzo THREINE T, 20D 7 X —Ra7k2fo THTFE S
N—FT 2 THRARPTLTEET, 7V X —2a73RFeHFORNC 1 2713, HB3WE 0x D &S
BIEEDOBERIC 1 oI BATEE S,

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

B T IoL0HE N DIRLET:

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

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

2.4.6 FERINERBUTIIL

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

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

fraction n= "." digitpart

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

e, BEER L FERGERIIEC 10 2R LORENE 3, HlxiE. 077€010 IZIELWRETH D, 77e10 &
RUEAEERLET, FINGERY 750D 5 3EDQHPIEBIHRIFEL T T, BEYFILERL X512,
TUR—2aT7 TRHF R IN—T I TEET,

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

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

2.4.7 E¥ (imaginary) UT 3L

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

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

RERD) 7 Z vk, EEERD 0.0 OEFEHERL £5, BRI O OFE/ NMNURRIOBIETR SN, 220D
BUE TP MR L R CE RIBO R Z 55 £, REEHA L 0 TROWIEFEVMURZER T 51218, (3+4j) @
OB 7 I MSIFEVNIREEIE L 9. UITIERY 771 0fl2 0L DR L X9

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

2.5 HEF

UTD =72 Y 3HEFTT:

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

2.6 7 X4 (delimiter)

UFDo =23 XEEOFY) I LTHEES:

( ) L ] { }

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

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

T OHFAHE ASCII XXFE, o v —27 v o—Er UTRIRREREZ > T\ b, FHEHZRICE > THEHE
BEWEF->TWET:
22 £ 2 B FaER
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DUT o EIFa]HE ASCIL 3ZFid. Python TR LN TVWERA, THLDXFERXFHNY 77 a Xy kst

Zh D56, EBEHFICZI—2ih E3:

1D

2.6. FYI 4 (delimiter)

23






THREE

F—RETI

31 #A72x Uk, E. BLUE

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

FTRTOATY =7 M, FA—E (identity), B iz d-oTVWET, A—8 BERSh DL BLHEINEE
Ao CHEATO 227 bDT7 RLADES RBDELEZLNE S LNETA, is HETFIE 20047V =
7 b OER—HEZHEE L 3, id) BIBIIR—M2 R BKE2EL 7,

CPython REDFM: CPython Ti, id(x) X x M ENTVWAEXEY LO7 FLAERLE T,

ATV 27 FOREA TS 27 MY AR— b T LE (B len() ZHR—1+F20) &, A7V =7 FHPWD S
BEZPRELET, type) BIBIIA 7Y =7 OB (BIAKRD ATV =27 2 TF) ZiRLET, A—HEFETL.
F 7Y 27 bDE (type) BEBEAARETT, !

ATz PCEo TR E 2EET LI EHARET T, HZAEETES A7 27 DI L% mutable &L
F9, ARRICEEEETERWA T 27 DI 2% immutable EMUE T, (mutable 24 7Y =7 FAD
ZHZEM L TWVWS immutable 22> 7 F A7 27 FOfEIZ, ZOEALTWE AT =27 FOENE(LL
RRCZEILLETD, av 73R ro4 7o =27 bEBNL T0 20051 Z(L L RO THIUL immutable 72 & #
ZBIENTEFET, LD > T, immutable 208 5 2IIMENEEAJREL ¥ D D BL2IC—HT 2D TEH D
FHA) A 7T =7 D mutable D E S PIEZEDRUC X > THRED £3, HlZIX. BUEE, XFF R e 2 I8l
DA Y AL A immutable T, dict % list (& mutable T3,

AT VERRINICIIE ST 2 283 TEERA; LA L, 7Y 27 MEFETHEE (unreachable) 12723 &,
HAR—=YaLr¥ar (garbage-collection) IZ&k o THMHINZ 0 LNE A, IR—YaLrsaryziEotE
72D, BLUATORWHEEDHF SN TVWET — FFEARERA 7227 P2 L TLEDRWNED, HAR—Ta
Loy a i dRET 203 EEMEDORETTY,

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

25
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CPython REODFH: FHIED CPython EETIIBMA Y > I+ (reference-counting) AR ZM->TEDH, (7
Yare L) BRBHEToTVEIIR=—IA TV 27 M2 BERELE T, ZORETRHEILALYDOA TV
7 P RFETRICKR S LARHICUIE S 2 Z e A TEEIH, ERSBEZEUIR-IF 7Y = 7 b DIUVED SR
WKITON S XSRAEL TV DI TREDHD £¥ A, FRZREROIR-—I A 7Y = 7 MUEEDHIENICOWTIE,
gec EY 2 — 2B L TLZE W, CPython UDEEZHIDOT X2 - TH D, CPython dFKIIHIDTTK
ZHEIDPS LNERA, 7020 MPEERRICR o7& ZICHEBICKR TIUEINS Z 8 ICEL VT X
W (TE25 7 7 A MEBTHIRINICBAC TL 23 W),

FED P —ARER TNy THREERHE L. BE NSRS TLES XS5 BA 7Y =7 FR2AERSIEL I D
HHEDOTHERLTILE WV, F7, "try..ezcept’ XEMoTHHNZHIETES LS51CF2L, A7V =2 M4
BEEDZZEDBDHDET,

A7V MAE, FAPNZT 7 ARV 4 Y E T Vo Tz, "D (external) 7 VY —ZAANDBREELH D
BHVET, ZTHOHDY Y —RZ, AT 27 MR HR=YaL 7y a Yy INEBRIRREINE DI T
WETH, AIR=IaLryarPMTONERIAHNIRVDT, T LA 7Y =7 MR Y — R BRIV
BT 2HE KEIE close() XV v FHIFEHLTVWETS, 25 LA 7Y 22 MIBHRIIIZ close 35 & 558 <
HRXNFE T, ZOHEET I, "try..finally X, ‘with’ XEMS ¥ T,

MOFTYz7 MIMNFT 2R Db OA TV MvHDFT; Zhnld AT F (container) EWHINE T, 2
VTFATI 2 POl LT, XN, VR, BRUOFEEIETONE T, A7V 27 PANOZHRAKD a v
TFOMED—HET T, FLALDHE. AV TFOHEHE VI, AV TFIRA-oTVWEA IV =7 FOHEDZ L %
8L, ZNHA T2 b DOTAT YT 474 TEDHDERA; LELRDEL, 2 Y7 FOEEAREMEIZOWTIA
NZGE, SEIRAVYTFRA2TVEA TV 27 bDTATYT 4T 4ADIERIELET, Lo T, (X
TNAD X)) EEARERA TV =7 bHIEBEARER A 7Y = 7 "ANOZREECHE. ZOEIENT 2 DIFE
HARERA 7Y = 7 b OEBE N, 2 WS Z itk T,

BMEAT7Y =27 FOMEDIZEACRTIIHELET, AT NDTAT VT4 T ADEENE S PTS X,
HHERTRENCEAEINET: ZEFRZATE, H@z2itE T2 X5 2B E2175 . ERICERITLE L
HB2RioZBFEOA 7Y =27 PADBRERT I EBH D T30, AHEARERA T 27 FTIRRZD X5 2E81E
BHEIDZAFEA, PIZIX a=1;b=1rT5L, atb@E]lZ2ROFALATY=7 2B HTLILED
HBHL, Z5TRVEEDDHDET, TRREEREMKFLET, LrL.c=[1;d=[0 32, ctdld
ZNEN"DODEL 0T, HWVII—RZR, FiiFRENZEZD Y A P22 T 5 2 EBRIEENTHE TS, (¢ =
d=1[ 32t . ctdOliARALATY =27 P2RALET)

3.2 RER DR

PUTE Python ICHARAEATWBRO Y X M TF, (EHEICX-T, C, Java, $BZOMOFFETEHEINI)
PEREY 2 =T, ZOMOBPERINTVWE IR DHD T, FilokB (FEEP. BEENEMICHET 2
FeFl, 728) OB, 720 TWIEES £ 75 ) 2l U TRES N F T2, FBRONN—Y 2 > @ Python Ti&, A
DOFEEREGICZD XS RBMPRINE2S LAER A,

DITFCHAT 28D W o2, " KRB (special attribute)’ 2% L 7-E#E R H D £3, TS DBHIEHE
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FAND7 72 ATFEREZRMET 25 DT, —RVEHBICHHT 272008 DTEDH D ¥ A, FRBMEDERITN
KREBVSNZAMBENESH D £5

None ZORNZIIH—DHELDIHHERA, ZOEEZEOA T 27 NILTE—DOULPFELEEA, 20X T
Y7 MIHAAALEL None T7 7 ERAEINET, ZOF TV =7 M BARKKTENIFEELRNZ
ZLOLET, HIZAR, BARIIZEZE S 20BIEUE None ZIB L %3, None DEMH (truth value) 1345
(false) T,

Notlmplemented ZORINIZH—DELLH D E¥A, COEEFFOA T 2 7 VETE—D UL HEELEE A,
ZDA 7Y 7 M, NotImplemented ¥\ 5 Python TIRD SN TWAHARITTY 7RI NET, BUH
XYy R EHRRIEERA YV v FIE SN BEE 72U 2 HETFHAEER I ATV ARVWES, ZOEZIR
TARETT, (TORITA Y &Z—7Y) RBIPHEA T2 RESETHELZ T 20, ZOEREFICKET 2o
7=y 7D ZAL T, ) SO TIRERE2 > 7F X M TOFHEIEL TEWITEEA,

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

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

Ellipsis ZOBIZIEHE—DELLHD EHA, TOEZFEOA TV 27 VELZ—DOULPFELEEA, 2DF4
TV NIV T I ... F720E Python TIR®D 5N TW 5 4H[ Ellipsis T7Z 7t AT, HEYA
FE (true) TI,

numbers.Number #U{HV 77 M Ko TER SN D, BITEHESCHAAALDORMBEBIC L o TREN S AT
P FTT, BiEATY =2 MIZERRETT; —EEIEREINL I, _EBrEEINLZZLEHDE
Ao Python DA 7 27 MIWI ETHRIBETEI L ZADHYEL B BARLTVWETH, 2
V2 —XNTEIEZ RIS 2BICHES HIR 2213 TwE S,

_repr__ () ¥ __str__ (O POFEINTEES 5 ADOXFHIRFITIIRD & 5 BRERH D 5

o ZOXFINZ, ZI7AAVAMTZRE L ZIZ, KOBEDEEFOA TV 2 7 VEERT 2E
MBUEY 7 1T,

o TEZLH, 10ZEL LTREINE T,

o NBUEDORNZH S 1 oD ERWT, RIGERZ P nEFHRINTE A,

o MBUROBRICH D 1 oD aERWT, TICHEZ Y FRRINERA,

o WERBUEDEBOL 2DAFRINET,

Python 3% ZE/NEHEL. BRBOMTXAIZIToTWET:

numbers.Integral (B#) REAUI, B (EoBB LIVEDOR) 2R ITBENEENICB T 2 HHREE X
B BT,

BRI 2 ESD £
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B (int) EHIROFEHOBZRIIL 2325, MAATEER (AR) X £V Y A XOHIRDAZZIT
T ¥ 7 MERRI R ZEHE D7D 2 ERERB 2 FHo b ESN T T, A0S Y bk
WIERICIE N T2 KO 2R 2 52 % 2 OfBERIOAERTRENE T,

T—ILfE (bool) EMED False & True Z&RL £7, False & True 2RJ 2 DDA 7V =7 +D
BRI —NMEF T =7 M T, 7—NEUIBBAOIRERTH D, IZLALTDRATENREZN O
E1DESRRAINETD, HSte LTXFINCERE N Fl3ZNZN "False" BLU
"True" &\ XFHIARENE T,

BRI T 2 AL, AOBHEELY 7 MEES A ZHEIZBWT, RO AEFE LIRS TE
X5 CERENTVWETS,

numbers.Real (float) (R#) ZORIEBFHEKL NNV OERERH/NEBEZRIL £5, RIATAER
HOFFHRL A — N =7 B —DRNIFHREED 7 —F 77 F v (BLK, C* Java IZ L 5H%) 1iEw
%9, Python [ZHFEEIRZE/NEGEECE YR — b+ LER A, —MANCHKEETZE/ NSGR RO £ 5 BN
Tty - XY OEAZHKIT D LHHASINEST, LrL, 25 LA Python TH 7
VP P EPOBEDA ==y FIZHARNIW A 722D DT, Fi. 2 BEOFE/NREE 2
DI THEMICRZ2ERIEID D FHA,

numbers.Complex (complex) I ODRII, FHREEKEL XA TEEE L STV EFE/NIRZE 2 >—HIcL
THBERBERBLET, BE/NMNEICOWTERZDO LA UHEN Y TEE D £3, BFEM z OFEK
B X BN, ehrhGiAsat LEHEY z.real BX Y z.imag THHIT N TEE T,

=iV ZB (sequence) ZODEUIL, HIRDIEFES (ordered set) # R L 5, ERIIIFADETL V72

ZEENTOE T, HAAABEE 1len() 2S5 8, > —F Y ADBERBERLET, O—F Y ADEIN
nDBPE. AT IRZ0,1, .., n-1 POERBZEATT, =7 YR a DEZHR X ali] THERLET,

=T Y RIFART A ZBME (slice) P AR—FLTVET: ali:jl 2L, i<=k<jTHEIAVTIR
Fedb o2 TOEREZBERLET, ARBHL LTRAIAREHVWESES, R4 RERAUEEZ S OH-4
VTV RAERLET, Hilhy =T Y ANTE, A VT I7RERD 0 2O HBEZ X514 V77 AD(H
ZRDIZBLET,

=T YRZEoTIE, W=D T AT v 7 (step)” KT X XD T HRRA Z A X (extended slice)” &
A—PLTVETS: ali:j:k] F. x =1 + 0¥k, n>= 0D i<=3<jTHILIRA VYT IR z &FF
DES o BTOERZERL T,

A, BEEARERD D), EI3TRVWHATXHEATVET:

LTERBEB S —7 2R (immutable sequence) ZEHEARERY —F Y 2ABOA TV =7 M. —EERS N
B2 EDEEEETEZIENTEERA, (A 7V 27 MDA TV 27 bADBRPBA>TNWEY
B, ZRINTVEA TV 27 MIETEARERA 7V 27 b TH LK, ZOMEEEEEI NS AHEMNELDH
DET; LrL, ZEMRARA 7Y =7 POEHZZRL TV A7V =27 FOREERKIR, £HETZZ
LHTEEEA, )

T oRZEERRERY — 7 v ARTT:
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XFFHBY (string) XFFE Unicode 2 — FRA ¥ M2 REAT 2HEOEHI TS, XFHHFOYXDa—
RRA >~ b b U+0000 - U+10FFFF OHIPITRILIND Z e BN TE F 3, Python i& char BI%F;
HEEHA, RDODIZ, XFINFOEDaA—FKRA VY FHEX "L OXFHNA T =227 b2 LTR
W22 enTEFd, HAAABE ord() 133FHE % U+0000 - U+10FFFF O#iPH DL
WAL ET, /o0 MAAABEE chr() & 0 - 10FFFF OHFADER ZMET 2 EE 1 OX
FINEH L 9, str.encode() ET7FA LY a—F4 %5 Z ¥ T str % bytes I
BT 27205 e N TEET, F/-. bytes.decode() XX D ZDWHEITTZZ L HT
ERS 8

R TILE (tuple) X TNVOBEZRIFMEED Python #7227 FTF, ZOLLEOEENLRZ XTIV
. fxOBERERFATIAED Vv TRYI->THRLET, B—0BER,r oKX TV (BES
'singleton’) ZfE2 123, ERERRTLI2XOERICA Y220 FF (H—oAX 2 Tidx v
ZERLEEA, 2T, X270 =T 2DIHFEMZ R 2 L5 LARTERLRVHRS
TY), HEORLBLWVAIEIMDONZEL & 22D X T D $3,

bytes bytes * 7Y = 7 MIPLRELHI TS, BEHRIZ 8-bit N4 FT. 0 <= x < 256 OHFHDOEE T
REFZINET, (b'abc' DX I 7R) bytes VT FILRMHAAAD bytes() IV A7 7 X% fiis
Thytes 7Y =7 PEAERTEE T, F72. bytes A 7P =227 Mid decode() XV v FEMLT
NFHINCTa—- R TEET,

ETEAREL S —7 > AB (mutable sequence) ZEHAMRER S — 7 Y RIE, F LB TEET S Z eHT
XFET, BEARER Y — 7 Y AT, IFRFRILRPR 74 ARG fio THRES N BERIRAZITS 2
EDTE, del (delete) X& o> THEXHIFRT 22 e B TEET,

Python \[ZHEAIH HHAAENTVWAEHEARER S —F Y ABNX, 5D ZAHZDOTT:

YR RE (list) VR MOERIZMEED Python 7Y =27 MITEZ T, VR ME AFROFICH
YR TRYLNLRELERTED T, (REH 0 1 OY—F Y A% DI RIGEDT
BREL W LITHERL TS W, )

NA RERF  bytearray 4 7Y = 27 MIZHEATREREAI T, HAIAAD bytearray() I VA M52
RICKoTERENE T, ZEEARER Z 2RI (DFE Dy ¥ 2l TERW), byte array 1
ZHEAREEIR bytes A 7Y =27 FERICA Y& —T7 = — R KRERTEME L £ 9,

JEEREY 2 —JL array %, collections BV 2 —liZid, E6K B I 2 —X TNy —F v 2B
BHHET,

EAH LI JHFORV, 1o— S TRERE TV 22 FOUHRESEERLE T, 20%0, (AI0) ik

FERF oA VT IRAT 7RI TEFRA, 7L, 47— MIATRET. HHAAAREE 1len() 134
BOBEZERERLE T, EEHO—MLEVHIEX EECEL TV E220EHLT AN, =T Y A5
DEEDOHERR, HHEES - MES - 72 - WMEL Vo HHEENREEDOFE T,

ELDERICE, FHEOF— L FRICHEMHICET 20— LaSHEH X E T, BUEENIE R ORUE DL —
MZHED ZRICFERELTLEI WV, B L 2 00HEDEFERSEMBETHZ (FIZIX 12 1.0) &b, Z
DILED 1 DDAEERICEDZ I ENTEET,

3.2.
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BltE, 2 DOMAAARERD DD £7:
BB WAREAHTT, HAAAD set) AV AT 7 XTHERI N, B S addO) KEDWL Op
DAYy FTHEHTEXT,

Frozen set B FRZLELEERTT, HAIAAD frozenset() 2V A M5 7 XIZEk o TIERINF T,
frozenset [T Ny 2T KDT, HOREHMOERIZK 72D, HEDOF-IZTH M T
%9,

TYEUIE (mapping) (EEDA ¥ F 2 AEETA Y F o 2LEN ATV 22 b ok EROEEE#

HLET, BTRRL alk] & k TA VYT RAEESINEEREE a 2OFIRL 37 i@ RaZEREKD
TS Z e A TE, AR del XOMRICT BN TEET, HAAABE len() 3. v~y P 7H
DEFEERLET,

Python WZEH» HHAAENTWE Sy BV 7B, 5D 252713 TT:

I#ER (dictionary) IXXEEDMETA YT/ RINIA TV =27 v o I2EROEEERLET, F—
(key) & LTHRRWHEOHE—DRIZ, VR MRFH, ZLTATY =7 FOR—METRETHERE
N2 ZDMOEEARELAITY, ZhUud, FFEHEZMRINCELT 2 LT F—0 1y ¥ 2fHBRET
DHHRVEND D7D TT, BEMZF -1 5HBE. F—HIEE OBEHLEICE T 2 RANTHE W E
T ZOOEDFELLREHE BIAE 1 & 1.0), BOVCRILHEOLY PV ERT A VTR L
TES W TEET,

HEFADIEFZRFELET, 2%, F-@F@EHFEMIhEFRCERIhTVwEET, BFD
FoZEZMZATH, F—DHFRIEDD FEA, F—ZHIFRLZOBIZHIHEAT 2 &, JTLOLTIE
B FEORRIBIMENET,

FEEEEARELATY; BEER {. .Y R TERLET (BERT 2R T3 WV),

JEREY 2 —/L dbm.ndbm , dbm.gnu /X, collections EY 2 —/LDEXHIZ, FlD~< v ¥ 7RO
ERELTVET,

N—Tar 3.7 TEZHE: Python DN—Y a3 3.6 Tk, HERFAEEZHFLIRATL,
CPython 3.6 TIFMANEFIZREFF SN E LD, ZHRERE I NLSHEOHERE WS KD, 2D YK
DELEDOMI e AREINTVE L,

MU URTEERY (callable type) PBABTEOH LHE ((FUHL (call) Z2R) 2175 22N TEZHTT:

2—HERBH (user-defined function) L—WEREKA TP =27 M. BBEREITS 22 TERIH
3 (B#HEZ 5M1K), BEUE. K515 (formal parameter) V 2 + 2 [W UMD ERD A - 72515V 2
P dIMUOHINET,

RegkJE
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Bt Bk
__doc__ BBDRF 2 XY T —2ayXFHT, FFaXyi—ra | EXAAABE
YHIZVEEX None IR D EF, ¥ 77 7 RITHKSLE

A

__name__ B DTS, = % AL ATHE

__qualname__ B8 D qualified name T, EXAAHLAHE
N—=a ¥ 3.3 TE.

__module__ BIBBNERINTVIEED 2 —LDHKHITT, BV a—N1% | FEXIAATRE
MRV EI None 1272 D 3,

__defaults__ F 7 F 0 MEERFEOF BT 277 0 MEDIND Stz | EHEAAAEE
RTIVT, 77 4V MEZFOFIED RN HEIZIE None 12
AN

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

__globals__ B D I a — VERDA o ftE (NOZR) TF — Z FtAat LA
OFEEIZ, BB ERINTVEEY 2 —lD 7 a— LR
HHTZEE ZIREL 5,

__dict__ EEOBBUEHZ Y R— 13T 2720 DLHIEMMBIND 5N T | FZIALARE
WET,

__closure__ None ¥7zi3B DM 4 D HHBHZE (5IEBUNDOLEE) oL | sl LER
THEEZFELTWE L (cell) B 622X TNk ¥
3, cell_contents BIEIZOWVWTOERITEZSIRL TL
72 W,

__annotations__ | T X —RDEMPA-FHEZETT, HZFOF I RFX— | EXAAAEE
RGT, BRDEDFRDH 235513, 'return' BEDF—
ERDET, COBEERM o TIEET 3 2 L OFHE
annotations-howto ZZ L T X\,

__kwdefaults__ F—U—FEHARIXA—XDTFT 7 5V MEZSUEHETT, FHXIAATHE

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

A 7Y 27 PR3% . EROBUHERZRELLZDEIG LD TE X, ZOMAEX. Bl 2 FBIELT X
BT =R MG LIEWGEREITEZE T, BID get % set 1IZE, BHD Ny PRELZENET, ]
FEORETR. I—YFEBEORHATOABEMEZ Y R—FLTVWBDTERELTTEV, HHAHEHD
BHIIHRYR—-—FIB3FETT,

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

BBUERICHE T 2 Z0MOBEHREEBDOa - A7V 27 b oEonE T, BRBONEHAE (internal
type) B3 2FHZ SR L T E W, cell BIZIX types EV a— 56T VL ATEET,
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AVRABVARY YR A VARV ARAY Y RFATI 27 MiE ZI5A, 7R, VARV ALEBEDOEY
HUAREA 7Y =227 b (B -V ERBER) 2HBE20F3,

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

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

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

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

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

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

Yy FORKIZH 2BA 7> =27 FTT,

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

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

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

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

T3 L— BB (generator function) yield X (yicld X OHiZBH) 25K LEXY v Rid
PIxL—FEH tMENET, 2O XS REBMBI I I N L 2I3EIL, BROAKEFTT S
DIEZE ATL—R AT b 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 —ZMRITREEORE T TIELGEL
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TWET,

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

JEREIHAT = L — X BEX (asynchronous generator function) async def Z{f o TER SN, yield X%
EHLTWBEES XY v % asynchronous generator function L WFFNE T, D K 5 72 BRI,
gz & FEREAATL—F A7V 27 bRIBLET, 20X 7Y =7 M async for X T
BB D AR ZFATT 2 DITHEZ LT,

JEFAA 7L — XD aiterator.__anext__ XY v FEMUIH T, MOREIFLZIhTWE L
X2, yield REMFWEZREMET I Z 5ifﬁ&f$%1_&)5 awaitable ZIR LU EF, ZDBEEDZED
return X%xFET3 2. d LITUHEDOKD D IZHZE L /2 & Zid, StopAsyncIteration FlFtH3%MH
S JERAA 7L — 2B TR EEORRICEFE L2 Z 2D £7,

$AHIAAHBEE (built-in function) MAAARBEA 7Y =7 ME CBBAD T v —TF, HAAHLBEKD
#lix 1len() % math.sin() (math FEEDHAABLEY 2 —) TF, ORI C BETR
EINTVET, wtAHLEAORKEN: __doc__ EBBORNFa Xy 7—ya yXFHTT, K
FaXTF—arBPRWEAIE None 124D £37; __name__ ZEAKDO&HEITTT; __self__ i None

WHREZINTVET (HAAAXY v FOHEIDBZIL T X W); __module__ &, BB ERINT

) ——

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

HHAH XY v R (built-in method) EFIZIIHAAABEBZ RO TR L 72D DT, THE5DHAEIC
X C BBUCEEINZMO2rDA 7Y =7 M ZRIFFARI LIRS E L TR > TVWE T, %ﬂ&i&&x
Vv FOFNZ, alist #V A A7 227 b Lt 2D alist.append() TT, ZDHAEIIX. Fik
HLUEHADEM  self & alist TRENZ ATz P2k E5,

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

DSADA VARV AR FEDIZ FADA VAR Y RIEZ 75 AT _ _call () AVy REEHRTBRZL
TPECH LATREIC R D 5,

EYa—Jl EY 2—1id Python 2 — FOEBR R REAN T, import X H % \WIiE importlib.
import_module() i ARAAD __import__() D X5 REBEZMUHIT Z e TREIXN S import
system WK o TEENE T, EVa— A7V =7 ME HEAF 7V b (ZHE, £EY2—LNT
ERINTBD __globals__ B OSMMINLFETT) THEEINLARIZEMER>TWET, B
Ho2iiZ, ZOFHZEORBICEERENET, HlZE n.x Emn.__dict__["x"] 2¥FMTT, Ea—
F7T27 ME. BV 2—-rogticlbhda—FA T 27 P EFGATVERA (LA DIUZ
b IRBERNHPHTT),
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BHEORAZITO b, EY2a—LVOAHZEBREFEONRTZEHRLE T, MlZIE nx =113 n
__dict__["x"] = 1 kFILTT,

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

__file._ B—=REINZEI2—NT 74 NVDRRRETT, A VX TV XZHENZ) Y73 TW3
CEVa— DI RREDHEFDEY 2 — LT, __file  BHERTFELRVAD LATHE
Ao HHIZA 77 V08N — FEINIBREY 2 —LDBE, CORME HHEFA 7T
T 7 A IVDRRILITTD 5,

__annotations__ EYa— LOFREOETHICNE L BHT /T7—3> 2ENT 2HETT,
__annotations__ ®#F|HTERZX NS5 77 4 RZOWTE, 7/ 77— 3 >»d HOWTO 2%
RLTLZE0,

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

CPython E&EDFHM: CPython V€Y 2 —AFHEZHIFRT 27D, BV 2 —LHEPEZLZR
PERoTWEE LTHZEDOHEZEY a—ABNRa—IhoANRRICHIBRENE T, THEBT 3123,
HELPaVY—T20, HEPEEF > TVAMEY 2 — L2 HEF LTIV,

ARBLISRB A RX L7 ZZABZEE, 77RAER (VIAERE R TAERSINLET, 77 RI3H
EAT7Y 27 PTRESNLAFHZEHZR > Twxd, 77 ABEOSRIE, ZORFIIHT 2HER
(lookup) WCBIER XN E 3, HlZIE, C.x & C.__dict__["x"] KHIRZhFT (L. BESRD
HREZEZONDEOPDT7 v 2 RHDET), BUENZOERTHOP LR VWE E, ZOREKS F R
THRKRIHRIOoNFE T, BIKS 72D Z0HRIZ, C3 XV v FERIEF (MRO=method resolution
order) ZHMMA L TWT, BEOMARBIHBEDOMHLIC oL S XL 7EY N MAMIEND > T
BELCHELE S, C3 MRO IZOWTO X DFFMZBERIE 23 VYV —RCHETZ FFaX b
https://www.python.org/download /releases/2.3/mro/ 1IZH D £ 5,

ISR (CELET) BUEBBB I IARXY y ATV M RIBZS LT H LB, 204 TV =2 b
& __self _BUNCTHEIEIBRAVARYARXY vy RATV 27 MIEHINE T, FiUXY v B4
T2 MRRZES T DL XTI BXY vy FAT Y27 b TI vy FENA TV 27 MICEH I E
T TARIUTA (descriptor) DEE HizBHT 2. FRMNOBEBETY 7 A0 60D U EM L EIE
12 __dict__ WIRIFEN TV R HDDRRDZEDHZ2DH0HhD £73,

27 RAENERAT . 2007 7 ADHERLIBEH SN, HEKS 7 ADHEFEIEHRL LA,
PIRAFTY 2 b EMNUHT (LERLZ2ZR) b, 772 Y AX Y RA2ERLET (TiLzBH),
Reok e

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

__dict__ 27 ADHHIEMEENL TV 35S,

__bases__ N—RXZ 7RV RAMIBNBEFTR—RATZ T RN L TWDERTN,
_doc__ ZZADFFaXy T, X¥h, & LRERDYE None T,

__annotations__ 7 7 ADAKREKDETHICIE L BT/ T7—>3y 2ENT2HETT,

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

VS5 AA VARV R (class instance) 27T AA VAR VR, 77 AA TV 27 b (LESIR) EFEOH LU TEK
LET, 7724 Y AR AFHETERESNLANERZR > TE D, BESRORII LS ZofEE
BRINE T, ZZTEEBRONL T, A VRAXVAD T ZAZFDAFIOEEND 3 & TiX, il To
TR ERBLET, Rob o7l 7 RBUR I —FERBEBA 7O 7 Voo GE. 7V 7AL VAR
VA% __self BT EAVRARVARXY v FATY 27 MIEWLET, #IIAY v FA TV =2
FRITARY y RATY 27 bHFERRICEBRINET; LD ? 7727 2BRLTLIEI W, 7RI
T2 (descriptor) DRE Hix BT 22, FRJOHETA Y RAX Y ZAEBE LTI 7AW K LIE
P FERIC __dict__ KREFESNTVEIHDNERZZZERH2DOB00DET, 77 AL RO S
T, OF T MDD FTAN __getattr__ () XY v FEFoTWBIHER, BROBEZR-T2D
WCZDXY y RHEFFRHENET,

BHEORACHIRETD D 8. A VAR ADFHERFHLETH, 77 ADHELXFHITZ21EHH 8
Ao 77 AT __setattr () __delattr () XAV v RBPTERINTWVWIHE, HIFEA VAKXV ADE
ERHEHTAIRDYICINSDXY v RBEMNFHXRE T,

TR VARV RE, BIRFEDZFIDAY v REFoTWBIGE, BEESY — 7 v 2, H 50k
<y TRDESIRES Ce B TEET, BHAVY RS 2L TLIEXN,

FkEME: _ dict__ W3EMEREETT; _ _class. W@EA VARV ADI AT,

/O FTTxzO b (Z7ANFTTSI CDRISR) file object W EFHIPNIZ7 7 ANVERLET, 7744 TV =
IV ERNERTDODRELIR a— 1y PHBH Y ET: open() MHAIALBIEL, os.popen() . os.fdopen()
YTy bET Y2 bD makefile() XV v R (B2 WITEEREY 2 —Lh IR X412 fth o B X
Vv R),

4 7Yz 7 b sys.stdin . sys.stdout B XU sys.stderr i&. £ VX7V XOEFEHERS], HHEHT, B
XL —HAA M) —2ITWIET 27 7 ANF TV 27 MHIEENE T, ThHETRTTF X
k£ — FTHAA AL, io.TextIOBase HIRY 7 AT Ko TERINIzA VX —T =2 = RAIHEVE T,

RERE (internal type) A ¥R 7V ZRDBPRRINICHE > TV B WL DDA, 2—FIXAHIATVET, Zhbd
DERIFRDA Y ZTVRZON-Y a Y TEIELEEINZAREEND D 328, 2 ZTEEddowEeED 7
DTN TEEE T,

A—RATCTIb a—FF7I=7 M NA ROAVNAILENT: (byte-compiled) FATAIREZR Python

3.2. FREROKE 35



The Python Language Reference, 'J1)—X 3.10.13

a—F, B NAFO—F 2RBLET, a—FAT7P =27 b7V =27 oW BBA
7327 bHBEBO T — VAR (BBEERL TWEEY 2 -0 7B — L) 120 L TR
SBEFH S TVBZIDIZH L, a—FF 7V M2Fary7F ARV WS Z T3 £/, B
AT bTRET 74NV MIBEZERTEETY, a—FA 7Y PTETEERA (ETRI
RIRINAMEERBT 27:0), AT =27 P eEY, a—FF 7Y 27 MIEERARET, £H
A[RER A 7Y = 7 b ADOSRE (B, BHEICEDLHT) EAEE A

weAH LEHORHIEY: co_name 1ZBA%F. co_argcount 1INIES | H (MEEMFIEE 77 L b
ExFo518x &) DI, co_posonlyargcount XEBHEHGIE (77 4V MEEFFO51 8 &
{p) O, co_nlocals IFRAEMES (51E iz &) B — I NEKDE. co_varnames (1 —H L%
BN L2 TV (518%» 5% %), co_cellvars 31 A &R TSI TWE 0 —
HIVEBDHRT M L2 Z T, co_freevars \ZHHBEZERDAHIZIEM L 72X 7L, co_code 1IN
A Fa— FHZRFLTWABXFH, co_consts 3 N4 Fa— FTHELATVWE Y FIAZIKMHL T
2T, co_names FNA b aA— R THEDLNTVWBHAIDA 272K 7L, co_filename (& /N4 b3 —
RDa v LB Th7z7 7 A V4, co_firstlineno XEARDEWIDITHEE. co_lnotab &N A
Fa—=FA 7ty bROITESAOMIGMN T Z 23— N L 730738 FEHlICOWTIEA Y& —=TV XD
V—Ra—FEZRLTLZEWV), co_stacksize IFHMTHERR Xy 734 X, co_flags IFA
YETVEADKA LT F 7% a— FMeL EE

UTD77 278y bW co_flags TERINTWVET: 0x04 ¥y M. BED *arguments X%
o THEEDHOMNES I EZHETEX25BITILTHNET; 0x08 ¥y M. BIED x*xkeywords
XEF->THF—7— FE|MAZHTEAEEICTTONET; 0x20 By M, BEEHNY 221 —&T
HEGHEITLTOHNE T,

FERHSBE (future feature) H5 (from __future__ import division) b ¥7z. co_flags DL v b
BVTSIET, a—FAT7Y=7 PAREDKEZANILTary I LERTVE I ERLE
T 0x2000 By ME, BEBOIESREREZ BN L Ta vy M IR TV AHAIMTONE T; LU
D= a D Python TiE, 0x10 BEL K 0x1000 By FAHHLATWE L%,

co_flags OZ DDy MIRERICHNEBINICHIA ST 2 dIc PRI TVE T,

A—F AT 27 PPEBERFL TWA5E. co_consts DIRFJIDERIZBEABMDO FxaXv7—
SarvXFEINIHEDET, FFaXyr—3a YFHBEREINTVWRWESIZIE None 1272 D
I

TL—L (frame) ZT2x I+ 7L —2uF 7V 22 MIFEIT7 L — 24 (execution frame) 2R L E 3, E

fI7V =23 L —ANv 7 AXT7T 27 b (TRRBHR) WICHBE L, BEkEhz b L —2BBITE R
9,

A LEHORRIENE: £_back ZERDORAX Yy 77 1L —24 (HUH LHMOTFE) T, ZOHR Xy
7 7L — LD MBS None T f_code ZFD 7L —ATEFTINTWEIA— ATV =27 T
9 f_locals 10— WL EHROBERIHDON A EHETT; f_globals &7 v — VAR DOIE T,
f_builtins 1ZMAAAD (Python EH D) Hificfbh g3, £_lasti IHERGFaI—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 T, BEEAN
b BEHLET,

Kl e EZIAATREREMY: f_trace IX None THWEEIX, a3 — FOETHITHKE L LA X2 N TH
CHEXNZBMTT (TN TDBRALET), BER. V—ROFHLWITZLITA XY MR TEN
FI2, f_trace_lines % False CRET DI TARY FORITEEILTEE T,

4L f_trace_opcodes % True IKFHKEL T, P I—RFIT DAY FOEREFAI LTV H
bLhFEA . 2L PL—ABRIC L > TEHINZHI42 b L —REhTw 3 BEciRh 2
BE. REBRAVE—TVZDOIRBEENCORB B0 LAURNI IZER LTIV,

f_lineno 37 L —2HIIBI 2 BIIEDITHESTT — b L — B (trace function) fIITZ OfEICE
ZABEITO . BELRLITEY vy T LET (R FEDETIL—LCWEEEDA), TNV AT
i, f fileno ZEFZIAL Z T, Yy 7D (Set Next Statement e ) ZEETEE T,

TV—LF 7Tz MEIXAY Y F2—D¥%R—FLET:

frame.clear ()
ZDAY Y FE7L—aPMEEL TV 2 — N EBANOBRBEETHIRLE T, £/, 7L—24
MOz AL —=RWZRBLTOVWEESIE, D2 x L =X TREMITOOLET, ZHAICk-oTY
V=LA 7927 N BARERSROMBHEINS X512k 3 (Bl FISEHEL. &T
#5720 b L—2Ny 7 2 FET 258).

7L — ADBEETH OB S RuntimeError 23X XN E 3,
N— g v 3.4 TE.

FL—ZNw P (traceback) 7TV b PL—ZARNv ATV VEHINDRZY 7 P L -2 %
EHLET, PL—ANv 74727 PEAFINDPEE 2 ZITEERNICERE N D, types.
TracebackType Z WO U THRIICBIER Sz L ¥ T,

BRI S 7z b L — 2Ny ZTlE, BN Y BT OBEDFITRAE v 7 2R o TWLE Ko
LAWVBIZ, FL—AN 74TV 27 bDRED PL—ANy ZORNHAINE T, fINY S
WCAZE, ARy 7 =R 7a 7S AMITHHATES X518V ET, (ry X 25, ) PL—
ANy 7%, sys.exc_info() WRIT X I NVD=FHDOER, ML L1HISD __traceback__ &
HrlLTiRoNET,

Ta Ll T MEYANY RIDne & AKXy 7 bL—R1F (D EEFALIIT) FEL S X+
V—RICHEHINET; 4 X7V XFENNCEITIN TV S A, sys.last_traceback & L
THB2ZdTEFET,

B RENCHERR XNz L —Z Ny 7 Tld. tb_next BENY V7 XNRAEX v 7 F L — ALK EBHERT
AHEOWEIZ. FL—2Ny 2 OEREZFIEEINAET,

FiAH UHEHORFEM: tb_frame IZBHED L NMIBIFE2FET7 1L —2o%2FEL ET; tb_lineno &
BISNDOFE L 7ATHEETT; th_lasti IFHERM A I—RTT, FL—ANy JHNDITRSPHREZIC
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FEITEINT2mHE, try XATHENDNREEL, DOMNIET S except HiR® finally DR WVWEEIC
. 7L —2uA 7V PADITESLIZRL 20D LOAEEA,

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

HXABATRERFFRIEE: tb_next 3AX Y Z L —ZADRD L~V (FINDFRELT 7L —2DF
) 2 B3 WVIERD LANLDBENEG 1L None T,

N—=Pay 37 TEE: FL—ANy 747z ME Python 22— FHhHBHRINICA Y 24 2 2L
TEL X512, BHFEDOA VARV AD tb_next BHIZEHTEZ L5122 D E L,

ATA R (slice) #TZ I RFARFTYV =7 ME __getitem _ () XV v RDRDHDRATA A%

RIDIMEDONE T, T4 XA TV =27 MEMHAAAD slice() BIBTHERSINE T,

AN LERAORHEM: start IE TRTT; stop 1Z LRTT; step 1FRAT v 7DETT; £hzh
B SN EE None 72> TVE T, ThLDEIERMEREOZRTE T,

AFGARF TS 27 MEIRXY v FE—D2%R—FLET:

slice.indices(self, length)
TDXYy FIZHE—DBEE IR length ZED . A5A4 ZAF TV 27 v length BEDOL —F7 VR
WHEH I N Z2ICRBIT 5, A7 4 AT I2HEREFAHLE T, 20XV vy FiE 3 DO
MOERBATVERLET; ZHZN start BLU stop DA VT v 7 RE, step THRHOBRATA
ADELFETT, 4 V7 v 7 2MEHRZVR, HEADHETHIUL, BEHEDR T4 A LEbLRWN
ROl THRONE T,

EBIAY w K (static method) Z7J T b EUXY v Rk, ETHELL LS RERA 727 b5

AV RATI 27 bADEH R HIET 270D FEXRMLET, FHIX Y v FA TV =7 Mo
AS2DF T =27 b, BEELI-—FERAY v FA TP 27 b 2EL T v TT, BIXY v K2
TARYT FTRAA VAR ANPGRS T 2, FEBIGRENZ AT 27 NIy TENA T =27 b
WY, ZNLLEREBEONRIE R FRA, BIX Y v R4 7Y =7 MIBEEFECH LAlgExR A 7
Pzl eIy FLETH, BHINATY 7 ERIEFECH LARET S, #IVA 7Y = 7 MIHARAA
a2 A SR staticmethod() THERENE T,

DZZAXY Y RATOTOr I7I7AXY 9 FATI 27 M #IXY v FATY =7 MITBIT, HloF

TPV MBI v N—THD, ZOATIx2V b 2T TRART FAAL VAR Y AHHID 375k
ERELET, COXSRXLTHIILAEZ FAXY vy FATY =7 FPOFFIZOVWTE, LD 72—
PEFRA Y v F (user-defined method)” THHSINTVWE T, Z7I7AXY v FA 7Y =7 MIMAA
HDAVANT 27X classmethod() THEKINE T,
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3.3 %AV Y R%E

77 A, FRBAROX Y v F2ERL T, FRREX (BREESHRA TR, X714 AKRGLRY) &
LREDHEAZHLTE T, ZHUd. Python OFEBEF A — N1 —F (operator overloading) ~D7 7' 1 —
FTT, THAZED, 77 RARFHEOHEAFIINT 2HMADIRSIBNEERTETET, FIRAIE H27 7 A0
__getitem__ () EWVWIAFMDRAY v REERLTBD, x NZIDITADA VARV ATHDLT b, x[i] &
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHEROLWERD, BYIR XY v FAERINTVRVE |
O &S REEZIAA D LIS (7230 TWiE AttributeError »» TypeError) 25k H XN E T,

REX Y » FiZ None 2ET 2 Z ik, FAUTHIETAHEENFHATERVWI L ZEKRLE T, HlZIE. 772
D __iter__ () % None KRELLGE., FDI I RIATI7 7MW RLT, ZDA YV RAX Y RIIHL iter ()
EMOHTE (__getitem _ () WHAVEDPRE XN TIC) TypeError #EH LT,

HARABIZ T I 2L = 3275 RAZRET 2 23, HHlir Iha4 7Y 27 M o TEKRDYH 2HiMIC
RER L YDLONEETT, HIZIE, 2> —r Y RAIMALDEZOIBIIEHALEL b LAFTRAD,
74X®@%#E%%Eéﬁh#%bﬂi%hoNBC@F#JX/F%7V17F%TNK%6NM%mt%
VR—=T 2= ADZEDO—HITT, )

3.3.1 EXNBHREZIAX

object. __new__(cls[, ])
75 cls DFL WA VAR Y ZARNELTDITIHENE T, __new _ O IFFHIXY v FT(ZDRXY v
FIEFRNENT N2 DT, BHRIICEHIIX Y v REEFT2RLEEDHD FEA). 1 VARV AZHERK
THEIERSINTVWE I A2HE —5IRICE DT, RO A TP bDaryA 5720
(77 ADMUOHLY) CEESNET, __new () ORDERZFHLVATIS 27 bDA4 Y RAX VR (BHIZ

cls DA VARV R) TRIFNIRD £H A

AR FETIX, 7 7 RO A VAR RAEERT 5 L 2121 super O .__new__(cls[, ...]1) I
HYRE I ETREL TCA— I FAD __new_ () XV v REMEHL, FillZERI N4 VARV RIZ
BB EEMZTHrEERLET,

bL __new O WM A7V POERFRETHIAN, cls DA Y ARV ZAERLZGEITIE
__init__(self[, ...1) DXL THLWVWA VAR YZAD __init__ () DO HINET, 20
L&, self IIHIICERINIA Y RX VAT, BODFIEIIA TV =7 bar R 77 xS h7z515
ERICIZRD £T,

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

__new__ () OFZHEMIZ, EEAREERA (int, str, tuple R E) DI T 7 TR TA VAR A EREH AR

*2__hash__(), __iter__(), __reversed__(), __contains__ () XYy FZZonk 3E¢?rﬂuf£?&bﬂﬁ%bi3‘ DR X Y v K
3 pe EHT2a»E LI D g e DINE = g BEEN IO W -EET T
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NARTBILEBDET, Tl FIREREANARNART BB, HARLDART T AT EL
F—nN=F 4 FENET,

object. __init__(self[, ])

A VAR YAD (__new__ ) IZ&oT) ARSI NR ZADFFOH LITITR SNSRI S E T,
G 7 ADa v A5 7 2RCE LD TT, BRI SR ZOIREZ Z AN HIT __init__ ()
XV FEEFOGE, IREZFAD __dnit__ () XY v FIREKZ D __dnit__ () XY v REHRH
WHOH LT, 4 Y AX Y RAORES 7 AER YN 5 2 e REEL 2T b 8 A, H
Z X, super().__init__([args...]) ,

_new__ (O & __dnit__ O WREELTATI I VKT S (__new _ O DMER L. __init__ () 3%
NEHAR<TARXTS) DT, __init__ () »5HIF None HZIRL TIEWIFERA; Z5LTLES &, &E
TR TypeError VA ENTLEVWE T,

object.__del__(self)

AVRARYADMEING L T UHEINET, ZHhE 774 F 54 ¥R EYITED D EAH)
TAMIZREBMEINET, HIETZTRAD __del__ () XY v FEF->TWAHEIE, IREZIRAD
__del__ () XYy FifaThih, HEZFZAD __del__ () XY v REFRINIMHIHLT, £ ¥ 2A&X>
ADEIES 5 AE % 25 A LEEICHIBRL 2 TFHE7Z D 28 A

__del__ O XYY RPWELIIELTWVEAL VAR YANDH LWSRBEED | WEEESEZ I
HERENENDOD) AIETT, CHEF TV 22 b o 8E LIHINET, @ELE4 7Y = 2 FpEE
WEXNZERNC __del__ () DPIEFHEINZ Y I DIFEEKFTT; HED CPython OFEEETIXHRY
D—EILPCHENAFEE A,

AVERTYVRPET LI ZZ, BREFLTWEA T 27D __del__ () XYy RRMUEH SN S REEX
HHEEA

FAMR: del x 3E#HE x.__del (O ZMUHLERA — HHE T x DBEHITYV M2 1 DS L. BER
x DSBAIT B0 FTEDLZDANRTHEINE T,

CPython RZDEHM: 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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BE: XYy P __del__ O BPREBRRTHOHEN S0, HITHITIHAE L 7FIINIER = 0,
RO DIT sys.stderr IWHEENPRREINE T, Kl

o __del__ O TEDI—FREFINTVIEEEIZ, EEDORL Yy FRLREUFHEE T,
__del__ ()T, vy Z%W-o/zb, 7uv 7350V —R2MUOHL7ZD T 20ERH LI54.
__del__ () OF T DHMiENza—FRickb, 20V Y —2ARBUCHGFEhTVT, Ty
FoeyraiEEshd LAEREA.

o __del__ O AVERTVEZDY vy hEYVYHIZFETTEET, oT. (flOEI 2—01D
EHI) T RRT EREND B0 — N IVERIE T TICHIBRI N T WS 2, None ICEEI N
TVW20d LAEHA, Python i, B—D7 VX —2a7 THEZARD IO — L4 7Yz
7 ME, o7 a— AV EBHHIREINZENCEY 2 — D SHIREINZ e 2RAELET,; Z
DX D727 0= NVEEANDOMD & DBEOBFE LR WIGE. __del__ (O XY v FoEHINE
FERTy A Y R= P ENLEY 2 — AWK LEHHATRETDH 2 2 ZRAET 2 DITHRILOHD L
NEEA

object.__repr__(self)
repr () MAABBEIC Ko THEHIEN, A7V 27 v 2RT TRAKXOD (official)) XFHNEFHEHL 5,
AR 6. ZHE (BEYIRRESSZ 6 00UR) ACEOA 7Y =7 F2HERT 201fER 5. BRR
Python RO X5 RDBDTHZERETT, TERWVWIRDH, <...some useful description...> JFHDX
FHIDRENBZNETT, ROEIEIXFINA TS 27 bTRINEIRDETA, FTAD __repr _ (O %
EFLTOVT __str__ O FERLTVWARINUE, 207 F7ADA Y AZ Y AD TIERKD (informal) ] X

FHIRBMNER I NIz 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 X FHIRBZFHET 572012, str(object)
E R AIAABBIEL format (), print () IZ K> THIENE T, R DHIX string A 7Y =27 b TRIFIUIRD
FH Ao

__str__ (O DPAMK Python RILZRT Z e BRARINBVEWVWI [T, TDAXY v i object.
__repr _ (O ZIXERDET: XO@EAR. FRLEERERALFHTA2 2 TEE T,

FHAAARL object ICX » TEREIN/ZT 7 4V M FEEIZ, object.__repr _ () ZFFFHELET,

object.__bytes__(self)
bytes IZ Ko THUHEN, A7V 22 PO FFFIRBZFELE T, 20T bytes A7V =7 b
ZIRFTNRNETT,

object.__format__(self, format_ spec)

format() MHARABEE, XHIF 74— v FBEAXZEFIFTZ)L OFEHf, str.format() XYV v
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FIZEoTIFOHER, #7922 D 7 74 —<v MLERTE (formatted)” CEFIRBEIED £,
format_spec 5IEUX. BT+ —~< v MEA T a YO EELXXFYITT, format_spec 518 DR
PUZ. __format__ () ZFEEFTZHNCEID ETH, IFL A DY 7 RAFMAIAADNTNPIZT +—< v
MEEZHELAD, AL LSBT+ =<y M T a VSRV E T,

BUED 7 + —< v MEXDOfFFENL. formatspec ZBHL T X W,
ROEEXFIA TP =7 b TRINUIR D A,

N—=Yay 34 TEHE: ETROWXFEIPEINLEGE object HH D _ format. XV v Fik
TypeError ZAH L ¥ 7,

N—Ta v 3.7 TEHE: object.__format__(x, '') I& format(str(x), '') TiIR< 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)

IBHiFVbw 3 7 HLRILER (rich comparison)” XY v RT3, HETFI VRLE XY v FEHDOHIHIE
UTo#@EDOTT: x<y & x.__1t__(y) ZMUFHLET; x<=y T x.__le__(y) ZMUFHLET; x==y I
Xx.__eq _(y) ZMUHLET; x!'=y ¥ x.__ne__(y) ZMUHLET; x>y E x.__gt__(y) ZFCHL
3oy B x.__ge__(y) MPUHLET,

LR X Y v PG Z 6N EFIHORTICHNT2HAZEEL TRV E I, YTy
NotImplemented #iR T Hd LNFERA, BFlE LT, IEFICLHENTHONZE 21X False 2 True &
BLET, LAL. THHDX Yy FRIEEOHEZET I N TESL0T, HEE TR 7 - EDa Y7
FA b (2R if XO&EMHHED) TlHbhiE. Python 32 OEIZH LT bool() ZM-UH L TH:
RoEMRHZHWL X3,

is HOFHINDG 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, fho lb#iH
HFRT 740 b OERBIZIIEROBEBRIED 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
W,

HARLDHEEEZS K- LTOVT, HEOF—ICES M TESZ Ny PadE F 727 M 21F
5 E2QEBERFELSICOVWT,  _hash () DRFa XY MRZEIPNTVWEDTSHHLTL XN,

INHDRY vy FIZiE (EEIBHBEEZ VK= b LR0WD, GV K- T 258 ICHVLNS K5 7R)
GIBEANEZIN—Y a VEIFELERA, LA __1t._ 0Ot __gt__ O BHEVOKRS., __le__ 0O
E __ge O BHVORS. BXUY __eq 0Ot __ne OBZENLHEDORHNTT, HHA TR
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BCH DEAL T OB ORI F O EHZN L 72 IBHNY 77 5 AD5E . AHRIHE T O R S 7 X
Yy RHPEBEINE T, 2 TRVWHALEOHWHEETDOX Y v FRBEIE T, /Y 72 7 2LFER
ENFEA,

object.__hash__(self)

HAAAD hash () BIEP. set, frozenset, dict DI SNy ¥ a%ffio/zaL 7y a VAOERITH
THRELSMECHEINE T, __hash__ () XV v RIZEREZRIZFIUIRD EFEA, TOXY v Rl
BERMEE, WEERIFELVWATY 27 MEEUAAY Y2l O WVWS 2T A 7Y =7 MR
T2 ETHHAMHINZERE XTI NCHED Ty Y 2 BEFHET ST, TAZHOERED Y > 2fH

ZRETSILE2BITOLET,

def __hash__(self):

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

AR hashQ) EAT7I =7 MPHED __hash__ () XY v ¥R T{E% Py_ssize_t OV A YD Fh
HET, ZHUX 64-bit TEALFERTWBE 8 N4 T, 32-bit TEALFEINTWVWSE 4 N FTT,
* 7YV bD __hash__ (O HHEIL D bit 4 XD LIV FTHAENMBETH 2551, LT2TOY
R=FFBELFD bt BZ2F v 7 LTIV, 57 5HHRITEER 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, ZOr %, ([H—
TRV) IRTOA 7V 27 MILUTHEAR D, x.__hash__() ¥ x == y 2’ x is y ¥ hash(x) ==
hash(y) O A ZEWT 2 X5 REYIREEZERELET,

_eq O EA=—N=F 4 FLTWT __hash__() ZEFRLTVRNVT F AT, __hash__ () 1ZIEEH
IZ None WCRHESINET, 7T AD __hash__() XY v FH None DFHE, Z2DY F7ADA Y ARV AD
Ny Y HERIEL X5 2§ % LiEiY)R TypeError 235 241, isinstance(obj, collections.abc.
Hashable) TF v 732Ny Y aTiERdDE LTIELL I ET,

_eq O BF=—N=F A R LI IADPEITIZADSD __hash__ () O EERRFRELI-WER S, PR
!Z __hash__ = <ParentClass>.__hash__ ZET BRI LT, ThE 4 Y27 XA BRFIRD
FE A

e O EBFA—AN=FALAFLTOVRVZ IZARNy YaP K-t ZMHLIZWEE, 77 AEHIC
__hash__ = None #&®HTL XV, 7T ZAHE THRIIZ TypeError ##H$ 2 __hash__ () ZEFHK
35 ¥, isinstance(obj, collections.abc.Hashable) MEUH L TiR-> T oy ¥ aAJREL M BIE N5

3.3.
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TL &9,

AER: TN PTRE XFEHNeANAL MID __hash__ O EIZTRIAAIRER S Y X LET 7 YL R Sh

F5, Ny Y 2 HIFEMO Python 70t AN TIXETH D ity 35, Python DR LRSI 218
12, FllcERl e T,

COHME, EEICEIN AN THERAOREERE On?) tEREEMA T e Tol SR Sh
%Y — ¥t A#jFE (denial-of-service, DoS) 123 % RF#& T3, FMIE http://www.ocert.org/advisories/
ocert-2011-003.html 2B LTI ZE W,

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

PYTHONHASHSEED H SR L TL 72 &\,

N—=Tay 33 TEHE: "Ny a7 VELMUMNT 74V b TEMZRD L=,

object.__bool__(self)
BHHET A N HAAABEE bool() #EET A-DICMUHINE T, False F7/213 True ZIRX 21
NERDEBA, TOXY Y FRERINTVRNVWE E __len (O BPEEINTOVRIESIHEN, Z
DIERDPIE 0 THIUIE L ARINET, Z7ADN __len__ (O b __bool__ () BEFRL TORWIFIUL,
EDTFADA VARV RAFTRTHEBBREINET,

33.2 EHETYIERZHREIA1XT S

MUTDORXYy RZERLT, 7 7R, VARV AANDENET 7R ( x.name DA, x.name NDIUA, x.name
DHIRR) DEEKEHNARTA RTEIENTEET,

object.__getattr__(self, name)
T 74N b DEET 7 A2 AttributeError TRL 728 & (name 734 Y A X ADJEM £ 7213 self
D7 AN —DEMETHRWZDIZ __getattribute__ () B AttributeError % L7=5 . name 7
X7 4D __get__ () P AttributeError ZAM L7z &) KIMUHENE T, TDRX YV v FiF GIHREZ
Nn7z) BHEMEEZR I 2. AttributeError AL ZEH LRFHUXR D £8 A,

B, BEOBETEENROIE __getattr _ O WFMFHEINERTA, (T, __getattr _ ()
¥ __setattr _ () DPEKMWICERFICINATVEHATT, ) 2hiEk. oD, Z5LAkVe
__getattr__ () BA VARV ADMDBEMEICT 7 AT 2 ERRLRZ72DTT, /. Pitd
A VAR Y ZZEBITH LT, HEEZA Y AX  AOBMHEFECHA LRV LT (Rbb it 7y =
7 MZHAT2Z2T), BHEMEZZE2CHELTVWAA DB TER T, EBICEMNEY 7 225wl
TBHFEE. LUFD __getattribute__ () XY v FESBHLTLEE W,

object.__getattribute__ (self, name)
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TIADA VAR YA T RN T 7 AR RET L0110, BEFICFECHINET, 77 2H
__getattr__ () BERLTWBIEA, __getattr _ () 1. __getattribute__ () TH/RIICIEOH T
7, AttributeError fIAE X LAV IR ERA, 2OX Y v NiZ GHESNR) BIMEEET 2.
AttributeError flIA 2 EH L E T, ZDXY vy ROHFNIERZ S FEHINTLES DE[ 729,
KEDBICIXF I, BDEREHEETAD7 7 AT, FlZIF object.__getattribute__(self, name)
DEDEIES FADXY v PR UBEBEAZME > THEOHS RTUIRD TH A,

AR SREMSCCHAIA SRR SEEENICIF N SRR X Y v FORRTIE, ZOXY v FH[EES
NBZeHHYFT, FHEAYV Y FRE 2L TSV,

il

object.__getattr__ I obj & name ZIELTHETT 2. BEEA NV M ZEHL T,

object.__setattr__(self, name, value)
BHEDORADRA LN IO HEINE T, ZAUTEHEORADBE (TRbH. 4 Y ARV AFHEEAD
EDORA) OO D ITFTHZXNE T, name 1FEHERT. value 13ZDBEMEICRAT 2ETT,

__setattr__ () OHPTA VARV ZABEANDRADRRE RS, BEKZ FZADZNLFEUHARIDRY v K
MO X AU b 8 A, FlZIE. object.__setattr__(self, name, value) ¥ L¥ 73,

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

object.__delattr__(self, name)
__setattr__ ) WP TVWETH, RATEZEDHBRZITVWE T, ZDOXY v REERETIDIE, A7
Yz MZE 5T del obj.name BEMNDH 2HELFITLARTUIRD FH A,

object.__delattr__ IT obj & name ZE L THTT &, BEEA RNV ZEHLE T,

object.__dir__(self)
F 7Yz M dir(Q) BHUHEIRE 2N UOHEEIRET, =7 Y APRINZTFIUIRD £ A
dir () 1FTRE NS —F VR 2 Y X MEHL, Y- FLET,

EVa-IDEMET VR ZhREIAXTS

KRR AFD __getattr__ & __dir__ b, EVa—VEEANDT7 7 LR EDAEXRA XTEDIMHZET, £
Pa—LNLD __getattr__ BBUIEMERTH 2 1 51822 WD, fHE L{E%1R TS AttributeError
ZEHLET, BEPEY 2-1A T 27 D5, BEDHEK, DFED object.__getattridbute__ () THRAT
W oo TGEE, AttributeError AT AHNC, EY 2 — D __dict__ »5H __getattr__ HPREX

NET, AfIr o583 ZoRBEATHOHE A, MERPEEINET,

__dir__ BEIFIEEZIUIES T, B 2 — VDT R ARRERGHIER T XTI D Y — 7 v 2B RS TR
BOFEVA. FETIHEEE. ZOBEMITIEY 2 —LOEED dir() R FEXLE T,

X DML VHETDEY 2 —LOBIE (BHESL T 0T 4 ORERLY) DHAXTA ZADIDIT, BV a—NVF T
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Pz bD __class__ JEMIC types.ModuleType DY 77 I AMNKRETEET, FIZIERD LS TR £3:

import sys
from types import ModuleType

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

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

super () . __setattr__(attr, value)

sys.modules[__name__]._ _class__ = VerboseModule

AR: TV 210D __getattr__ EEFELIZD _
ADWEXDMEDNZMEIZNTITT - Y 2—1D globals NDEHET7 7 RE (EPV 2—LADaA—FhrbHEE
P a—L®D globals DE¥HLTD) BEELZITER A

_class__ ZRELZD LTS, HEIDZDIEEMET 7t

N—Tay 3.5 TEH: EVa—LDOEMN __class__ BEXAAAREICRZD T L=,
N—=Ta ¥y 3.7 CBI: __getattr__ TV 2 —VEME __dir__ Y 2 —VEM.
BE:

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

FTRAXU1) T2 (descriptor) DEE

MUTOXYy Fld, ZOXYy FEFEDI7 IR (WbWwd TRI VTR (descriptor) 75 RX) DA Y AR VR
B, F—F— (owner) 77 AHFET I L ZFROABHAEINET (FRAZ VY FRIE, A—F—DF F REFHD,
ZOPFDVWTNDD Y T AFHEZRITNIZRD FEA), UTOfITIE. 7 EE & %t —F—27 2D
__dict__ ®7m 87 4 (porperty) DF —TH 3 k52 @BHEEZIEL£T,

object.__get__(self, instance, owner=None)
F—F =052 (ZFRBET 7R ADFE) . VTADA VAR VR (L VARV RBWT 7 ADY;
B) DREEIISRHCIE S XN E T, instance WU TREZ 7 7 XF 3K, A 7> 3 »D owner 5l
BIEA—F =25 AT, owner ZMUTEMT 7 ZAF 2 ¥ %X None TT,

ZOXY vy RiE, BHEENEBHMEEIRT D, AttributeError At EEH L 3,

PEP 25213 __get__ O ZF 122 005 xfH OO LAJGEA 7V 27 P THE EERELTVET,
Python OfAAAD TR 7 ) 7RI Z DT R— P LTOWETH, ¥—F =T 18y — 1oz
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WA DO5IHERELT25DbHD T, Python @ __getattribute__ () FHEIIHLENE S 2D
53, MADSIEEFICELET,

object.__set__(self, instance, value)

F—F =TT 2ADA4 VARV R instance EDEMWEFTZ72ME value IZEET ABRICIEOH I E T,

__set__ () HBWVIX __delete__ () BBIMTZE, TRZVIFSRE 1F—XFRAI7 VTR XEDbLY F
T, S TRAOUTADIREUHL 2SBLTL XN,

object.__delete__(self, instance)

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

__objclass__ JEMIZ inspect EYV 2 — M Ko THEREN, DX TV =7 PERSIN27 FARFET 5
DIZEbNET (ZORBEZBEYNHREL THL . BRI 5 2ADEMEEZFTRISGRR2PNTITRD £7),
CHENZMICE 5T, COBUTHEEINTZZ IR (BLEZDY TV 7 R) DA VARV AN 1 HEHDN
B LTHIRFD LAREREINTWS Z e85 (Fl2IE, CPython IFHRMEXNTWiWw C TEITEN
JeXYy RIZZOEHEFRELET),

TRV T2OFVHL

—fIC TR Y TR eE Kk 7 KB 28 (binding behaviour)” Zd D04 7Y =7 MEMDO Z T
T TAZVTRIZ, TARZYFXTF Bt ai (descriptor protocol) DX Y » F: __get__ (), __set__(), B&
O __delete__ () ZfE-oT, BIET 272X 24— N"=F 4 FLTWEHDTT, THHDXAY y FOWTRRH
ATV 27 ML TERSNTVREA, A7V 7 MITAZ VTR THE L 0W0ET,

BT 72 ADT 7 4V DEEE, AT =7 FORFEEPLEERD B LD MEEZFRELD HIBRLED T2
EWVIHHDTT, HlZIE, a.x KX2EMHEOMRTIE, £3 a.__dict__['x'] . KIZ type(a).__dict__['x"']
. ZLT type(a) DEJEY FATAE YT FATRVWHDIIHK . LWV oBEITHEHIEZ D £3,

LHL, MEBEXROMEH, TAZVTEZXYy RKOWTIADEERLTWAA 7Y =27 b THIUKX, Python &7
7 AN FOEEREA—N=F 4 FLT, RbDIKTAZ Y TERXY v REMUHLET, SLROEHOFD Y 2T
FTARAZNTRZRXY y RRMPHENZ DK, EDTAZ VTRV v RPERINTVT, YO LI ZMUHIH
P2 ITHRIF L E T,

FR2) FRESH L QAL 7550, BHELAORE (binding) . F5bB a.x T, 3EHYDES 127
220 FRHEEEINB DI a WHIFLET

BEFEMUE L (Direct Call) D HMT, 20D o> 2IMONROEUH LIEEIX, a— RPTEEZETRAZ ) 74
XYy FOMUHL: x.__get__() T2 W05 DT,

AR AR (Instance Binding) 79227 bA VARV ZAANFET 22, a.x EFFUHL type(a).
__dict__['x'].__get__(a, type(a)) WCEMINF T,

2 7 AR#E (Class Binding) 7 7 AR T2, A.x ZMEFH L A.__dict__['x'].__get__(None, A) I
EHINFET,

3.3. ®HHAVYRA a7
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super 3## (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 VARV AFHETIE, TAZV RO HLOBREIBMIZED TR ) TRXPERINTOVEIDIKEL F
To T—RTAZ VT RIE, __get__ (O & __set__ (). __delete_ () DIEEOHEEELERTH I TE
9, __get__ ) AERINLVEEIE, ZOBMCT 2722 T2L, ZOF TV DA VARV AFEE
WKZDEDHZHZEERRIIE, TRIZVITEXA T2 VEHEPR-TEET, TRZVTEXD __set__O &
__delete__ () ¥R ZOEELPEERBLTVIUR, T—XTAZVUTRERDET; LEH L HERLRY
R, IET—RTRIVTRTT, @, 7—RTAZ) XTI, __get__ O & __set__() ZEZKL. —7.
FETF—ETRIZVTRUE __get__ O AV FLrHDERA, __set__) & __get__ ) ZERLILT—XT
27 FRIE, A VAR AHFENTEEMEIABERINTD, BICZOMEF—"F4 FLET, MM, JE
F=RFRAZ ) FROGEIE, BIEMEIZA VAR RA[ITEH—NT 4 FEINET,

(estaticmethod % @classmethod Z&¥p) Python XV v Fid, IETF—K TRV SR LTEEINTVE
To ZORER, A VARV ATERAY v FEHERLEDA—N—F4 FTEET, ZOZLIZED, HL2DA >
ARYADBFEL Y FADMDA Y AR AL HWC R 2L G T2 Z e N TEET,

property() BIEIET =X TRV SR LTHEINTVWET, (EoT, A YRRV RIZH 3 TuX7 4 DEIME
A —N—F4 FTEHILDTEEHEA,

slots

L

l

__slots  EFES . (FERXT 4 DEIIR) T—RAUNEIHRIICES L. (HRINIC _ slots  TH
TVAEDPHEZ ZRTFELTVBPTRWIRD) __dict__ R weakref  ZERLEBEVWEIICTEE T,

__dict__ S DICHART, SN TEX 23X EYZZ/IE2ZDKRENWTT, BHEEROAVY—Fy A LT
%9,

object.__slots__
D7 TAERIIE, A VAR Y ADBHWRIEBA RS, XFI AT 77N, FRBFINDS—7 v
AERATEET,  slots  1F. HA Y RAEX YR LTHE SN ZRICR 3L Rz HER L.
__dict__ ¥ _ weakref __ DPEHEWMNERINBLVISIZLET,

__slots___ ZFIRATIEDEER

o slots BRI IADOLMKTEEE, A VAR VAD __dict__ @MY _ weakref  JEME
WEEIWCHIFRTRET T,

o __dict__ ZEDBBOVEE, _ slots  IHIEINTOROVHITZREREA VARV ARATSZ X
TEFEHA, FIBEXINTORVWERZLEFH > TRAL XS 2 LA, AttributeError AEHINE T,
BB EHNRALEZWDR S, slots BZESTABIC ' __dict__ ' 2EBHOS—F v RIZ
BMLTLZE W,
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o slots  EBEBRBLTWVEIITIRADEA VARV RAIZ _ weakref BRI WIGE, 4 Y AR Y RN
T 5552 (weak references) XV R—FEINEVA, FEROVR— b BRBERS, _ slots  %E
BT A5BIC ' __weakref__' ZEBH DI =7 Y RITEMLTLZE W,

o slots ¥ ZITARADLRILTHEERIINTZ 7ROV TR 2o THEINET, ZOKBE
_ slots WEBINTOVAEAL VARV ABEBOF 7+ MEZZ S REMZHoTHETERLS KT
WET: 25 LRVnE, TRAZ Y FRICEZRAE S ABEP EEELTLE> ST,

o slots  ODESOIERE. ZOADREREINEZTZ IRAFZTICIEEEEVERA, BIZ 2R TESEIN-
_ slots W3 F77RATHHMAFBETT, LZL. FZ77RF. BED _ slots (2 2123 BMD R
0y FOAFIDAZDEZRE) ZERLLWVERED __dict__ X __ wedkref _ ZFHET,

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

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, MHADZ ZZANEL _ slots  ZFFoTW2B e E2DAFMEL ET,

o B DZAT Y FEFOR S I A RMioN ZEHMK IITEIITN. XAuy FTERIMLENEZ RO
77 2F 1 ORRoNET (MOHKKYZ 72D 21y MIETRIFINUIRD FHA) - TRKERKT S &
TypeError MEH SN FE T,

e BL  slots LT ATL—F B2FHTZE, A TL—ZXDEITLIZ TAIVTZ BMESRET,
L2L.  slots  JEHIZZEDOATL—XRERDET,

333 VSREFZHREIALXTH

2 IADBMUD Y TR EHKT D FITHT W I AD __dnit_subclass__ () BPMRUHINE T, ZhEFHT
2. VTV TADBEHELEET L7 7 A%EL I TEET, ZHUE Z77ATaL—Xe e THRLILTY
TN, VIATFTAL—RMN, TN EHEINTZFRFED Y 7 RAICDAIZHET 2D LT, __init_subclass__
F. bolES. ZOXYV Y REERLLZ FADROY 77 5 RIHEAINET,

classmethod object.__init_subclass__(cls)

ZDAY v Fid, ZOADEREI N T ADBMER SN HTIFIEENET, cs 3HLWIF T2 72
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TTo DLy ZOXYV Y RV VREVARXYy FE LTEREINE &, BBEICT 7 RAX Y v FITE#HRX
nEI,
LW 7R 526N 72%F—v— 58X BHDI 5 AD __init_subclass__ WKE XN F T,

__init_subclass__ ZFHALTWA2MD I 2 0HEHED-DIZ, UTDa—RFD X5 CHER
F—U - PG LS, o5 BIEHREKS 7 A5 ZETRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ D7 7 4L P EEIMHITVERAD, 50058 & HIFLHI T
i’%é\@\ I‘i'—%%ﬂjbij—o

AR: XX FRADE Vb metaclass 35D ORIBEMIC X > TIHE X4, __init_subclass__ FEEITHE

EINBZLRBDHYFHEA, FREOX X 7R (HRIZE ¥ FTREIZRL) 1d, type(cls) £ LT7 7 E AT
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 =B 7R owner PMERSINIRERTHBEMNICHUIHEINEST, A7V 27 MIZDIFTRD
name WCEID B THNET,

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

Y VS ZA TV 10 FOER 2B L TLZX W
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N—a v 3.6 Tl

AR SR

774N PTE. 77 R1F type ) Zffio THEINE T, 7 7 AKRMEKITH LVARTE-TETEIN, 77 A%
type(name, bases, namespace) DFERIZT — B ICHEINE T,

I IAERT O REIH AR AR TEE T, ZDRDITIET 7 AERITT netaclass F— 7 — F5|HEET
M ZDXIRGIHeERITICEUORFED S 7 A2 MAEL £, ROFIT MyClass & MySubclass (IMi/5E b
Meta DA VARV ATT:

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

7 AEBROPTHRESNLMOF —7 — FEIIE, BRBTLE2IRTOXXT 7 ABEITEENE T,
75 REBDFITSNBEC, UTFORT v IHET T

e MRO =¥ MV OB THNB;

o WYIIRARD FADRESINS;

o 77 ADHHTZEMMHERE NS,

o VIADKBNETIND;

o VIRXTY = MIMELNS,

MRO I kU Df#R

75 AERICHNDHIED type DA VARV ATIEBRWEE, TDA VARV AD __mro_entries__ XYV v
FOAMREINE T, A oGE. ZOEKRZDOSDZERITFOX T V25| LT, _
Vo FOOHINET, TOXY v Flid, ZOREDORODIZHELNSE Y 7 ZADX IV ERERFIUIRD $8
Ao TORTNVIBETHZIDHD, ZDXSBHETIIZOREIMASINET,

_mro_entries__ X

BE:

PEP 560 - typing €Y a— 1Pz 3V v 7RI T 2B 71k 2% K- b
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B X R S ZDRE
55 RFEFH L THY R R X2 5 203, O LS ChE shE T
o HELIIRINAERA X2 52552 BATORWEEE. type() HEbILE T,

o HIIRINZAAR T S ADEZ6NTWT, 20D type() DA Y AX VX TREWHE, ZhEXX T 57X
&L TEE#FOE T,

o BRI RA R S AL LT type() DA Y ARV ANEZ bleh, BENERINTOWLEEEE &d
IRAE L7z (EBIGRTRD TO) XX 7 7 2pMEbI T3,

ROBRENL X 27 7 201F, (b LHIUL) RNIIEEIN XX 72, EEINZITXRTOR—-ZF F X
DRARI I AMBREIEINE T, MBIRENRX R I RF, TNHEDRAXA XI5 ABEHDITRTOYF TXA FTH 5B
E5RBDTT, XXT T RERMO LN S 2 DIHER R S RIFIUS, 7 5 REHIE TypeError TRKL 3,

75 ZADREZER DR

WY AR IAPEEEINDE &, 77 RADHMERMPHAEREEINE T, D ULAXXT 7 AN __prepare__ JElE%
o TW3 %A, namespace = metaclass.__prepare__(name, bases, **kwds) DFHINE T, BIMDF—
T— R, DL IRAERICONIZREINE T, __prepare__ AV v R VT AAY YR v LTEET

ZRENDHD FF, __prepare__ PMEBRL TGRLUZAZERIE __new__ WKEINF T, BENEIIRA4T

T2 MEIFH LWV dict I2av¥— L TERINE T,

XRS5 RIZ __prepare__ BMUEDNR WA, 7 7 RDOALHTEMIIZED HEFME~vy ¥y e LTS A
9,

BE.:

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

77 AEKBDORT

2 7 AR (REDITIE) exec(body, globals(), namespace) & LTHITEINX T, @HDOMPIHL &
exec() DHEELEWIE, 7 7 RAERPEBNETITONLGE. LI HANVRA—TITLoTY 7 AKK (EE
DAY v REEGE) PBEIEDZ - MIlDORa—Fhb4Hi2SRTEZ L WS HTT,

L L. 77 RAEBEDPBEBNHTHONERTIZ, 77 ANMTERINX Y v RIZFZ T AR — TS TERX
NEZRERZZLIEITEERA, ZIRAERIIA VARV AXY 9 EI T AXY v ROBRAID T X — X b
5772 RT B, ROSHTHAT 2. BEANCERI R a— Y6 TWs _ class. B2 S7 78 ALR
XD £E A
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VSRFATS U FDIERK

I IARRDEITICE > TY 7 ADLEITZEM DL X725, metaclass(name, bases, namespace,
xxkwds) ZMUPH T I TIIAA TV 27 PPERESNET (ZZTEIAIZEBNMDF—Y— NI
__prepare__ WKEXNZHDLFLTT),

DY IALTTY 7 MiE, super() DEFIFIERICE > THREINZDDTT, __class__ &, 7 7 AKMKH
DAY v W __class__ F72i& super DVWITNDESHE L TVWAIEEIC, 2281 12X o> TIER I BB
D= % —ZRTT, THI XYy FIZESNLEIO5IBIZES W THEDOM I L 21T 5 Il
NBTITRAEREFA VAR ADHANSINDE—F5, super) OSBRI L FOHNRa— TSIV TER
ENTW2E Y Z AZIEREICEHAIS 2 Z L ZATREIC L %35

CPython RE0DF#: CPython 3.6 LIETIX. __class__ ®iE. 7 7 ALHIZEMICH S __classcell__ T
YR LTRXRIIRARXZEEINE T, __class__ BADRFEL TWGEEIZ. TD7 I ANIEL L L X

N27DIZ, type.__new__ OMUFHLICEIET 2 T RIcEREINET, KL ZEAEE. Python 3.8 Tl
RuntimeError 272D ¥,

T HNPMDRXRT TR type RWMAINCIE type. __new__ EMUHIT XX IR EHoTWEE EIX, 7T R
ATV 27 PEERLZRICRD A ZZ LMEOFIEDSES SN E T

1) type.__new__ XY v FA __set_name__ () BERZINTWV2 7 7 ADHFZEMIIH 22 TOREMET INE
LT,

2) ZNHD __set_name__ XYV v FP, ZDXY vy FWERSINTWVWE 7 IR, BLUZZIET BN
HIbETohTWwaARTZ5 e LT E T,

3) FLWIFADRY v FIRRIEF TS < LITMET 282 5 AT __init_subclass__ () 7 v ZHBHEUH
ENhFET,

AT 27 PIMERINIRIE, 7 IRAERICEENTVWE I IRTaL—& (bLHIUL) IV T AF
TV MPEIN, TAL—EPRTA TV PRI I TERINSLY 7R L TR —DILDOHFIZERICHK
MEnET,

LW 72D type. __new__ THEM I Zid. AEIZEMGIEE LTEZ oA 7Y 27 M3 LWVIER
ffED~y B NEEEN, JEOA 7V =7 MIEINE T, HTILERLZDEHEAHLERHO  n x>
Ty 7&N, VIAF TV =227 bD __dict__ BHEICRD 5,

BE.:

PEP 3135 - New super BEERD __class__ 70— % BRICOVWTEHR L TVET
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ARY S ZADA®E

X &R 75 2B R NBENAAMEZ > TWET, ThETRINTELETA T 7, FIEEA o 75,
AVER=T2—ADFzv 7, BEIFVr—>ay, HEiZu X742 EK, nxsy, 7V—2v—2, ZLTH
Fyy—2uy 7/ HrWwo723005 D £,

334 AVRAAVRADAREIIAREY T IS RAFT VY

MTFDOXY vy FIdMHAAABEE isinstance() ¥ issubclass() OF 7 4L FOEIER EEXT3DICHIHL
%79,

FFIZ, abc.ABCMeta X X 7 7 A%, HREIKZ 7 X (ABCs) %7 RIAKIE S 7 R (virtual base classes)” & LT,
flid ABC &L, (EED 7 7 A% (HARAAZ &) BUTBMT 272012, ZUH6DXY vy REERELTWL
S

class.__instancecheck__(self, instance)
instance B (E#E. F7IIBHEINC) class DA Y ARV RAEEZ LN LHEIT true ZIRLET, EFRIN
TWiLUX, isinstance(instance, class) DEED-DIIMIHINE T,

class.__subclasscheck__(self, subclass)
subclass 2 (E#E. FIEXMEINC) class DY 77 7 AL EZ HNB5EIC true IBRLE T, EFRINT
WiE, issubclass(subclass, class) OFEBEDDICMIHINE T,

BB, INHDXY Y FlE 7F5ADE (XX 7 FR) L THRRINET, %[@‘0}757\&:7 TAXY v FeLT
ERTHILIITEEFEA, TR A VAR VRAZNERED I SATHD T WZDH, A VAR RN
HENLRHEX Y v FOMRE—HLTVWET,

BE:

PEP 3119 - HREEIVSADEA MRHEKEI 7 R (abc TV 2 — V%2 SR) 2FiBICEBMT 2 Xk
BWTOHEED S,  instancecheck () ¥ __subclasscheck () %@L T. isinstance() &
issubclass () ICHEOEIEERZ X270 DIEOILARRH 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 - > 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 Documentation on how to implement generic classes

that can be parameterized at runtime and understood by static type-checkers.
A class can generally only be parameterized if it defines the special class method __class_getitem__().

classmethod object.__class_getitem__(cls, key)

key \CH MBI TRIMLE N 22V v 2 7 R RT ATV 27 M IBLET,

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=I12HiL)
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(AIDR=I 5 DREE)

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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HIDR— % 5D E)

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

<enum 'Menu'>

BE.:

PEP 560 - typing EX 2=z )y oBIIWNTBZEEAT7ICE S R—F Introducing
__class_getitem__ (), and outlining when a subscription results in __class_getitem__() be-

ing called instead of __getitem _ ()

3.3.6 FUHLAIGA Iz I b ZEITIal—+T3B

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

33.7 A7 F%ZIZal—F93

MTFIREFEXAY Yy FEERTEZIL T, AV 7 FA 727 MV eRETEET, aVy7HIEEX (VA &
TN DEIR)D—TVZA R (BEOESR)IVEYY TIH, oary7FbFEUC LS ICRHET LI eHT
EFET, RODAY v FEE -7 YA LAYy BV 72 BT 2 7-01IcbNE T, lEDEVX, > —F
VATHF—LLTHZZ2DE N 22— Y ADEX2LTO0 <=k < N 238K L. d LIEEROHHA
BEFKT D slice A7V 27 b TT, vy Y7L, Python DEHED BHE F 7927 bDOX Yy R UIRS
AR T BHXY v N keys() . values() . items() . get ) . clear() . setdefault() . pop() . popitem()
. copy() | update() ZRMHT 2 2 LI N TV E T, collections EY 2 —/LI, MutableMapping %
BEEVZR BHRML, __getitem _ (). __setitem _ (). __delitem _() . keys() EWHHMLHREX YV v
FHDP ORI TR XY v REERT 202 TN ET, AIEY =5 » A&, Python OFEHED list 47
Pz FEFT LT XY v F append() . count() . index() . extend() . insert() . pop() . remove()
. reverse() | sort() MU INETT, HRKIC, ¥—F 2B (HEEZEKT 2) AL (@DIEL Z2Ek
T3) FHEE, LTICHATEXY Y K __add__ (). __radd__ () __dadd__ () __mul__ () __rmul__() .
_imul__ () ZEBRLTEEINEZTT,; 2L T, 2L OBEHEFIRIERTIRNETEDLD FHA. Yy EY
Jeoy—r REMAE D, IEORWV in HEFHHEZ S LS __contains__ () XYV v RERERETRITT,
RYEYI TR in 3Ry BV 7 DOF—2REITRETT; O —F VATREEZMRIRNETT, vyEV 73
=T VRb, AVTFOMEBORVWVKENENTEE LD __dter _ () XV vy FEFEITRETT, vy vy
TIE __iter__ ) BA 7Y =27 bOF -0 L TRELHE,; > —F Y ATREREO KB ZITSXNETT,

object.__len__(self)
MEOH U THAAABE len() ZEELET, A7V bORE % 0 U EOBBTREZFERD X
Hh, £z, __bool__ () XAV Y REERLTELT., __len O XYY FR0ERTEIRATO2S
M, TNEHBEA Y TFXZAPTERBAREINET,
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CPython EEDFM: CPython Tld, A 7Y z27 FORIIIRATS sys.maxsize THD I LK
ENF T, KRID sys.maxsize ZiZ 2HE. (len() DK H7R) WL D0 DH¥AEIX OverflowError %

EHTETL x5, BEBfEE LTOHIET OverflowError ZiEH LAWE ST 22, A7V =27 M
__bool__ () XYy FEERBLTVRINIRD A,

object.__length_hint__(self)
FEOHH LT operator.length_hint() ZEEL F3, A7V =7 FOHESNLIRE (EBEOBD LD K
HPoleDRhrolDT2hd LOEEA) ZIRIRITNUILRD THA, B 0 U o TRIFNIR
DEHA, IRDEIX NotImplemented X225 EDH D I, ZDHAIX __length_hint__ XY v K
PR IGELRCE/DNET, DX Yy FIFMEBICREILTSH D, [EMEIIHETED D A,

N— g v 3.4 TE.

AER: R4 70F DITD 3 XYy FIZXk o THHEIZITOR E 5. RO K 5 RO LI

a[1:2] = b
RD X5 IZBIERE N

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

THEHETT, FIELRWVWAT A ADEZHEIZ None THDHNF T,

object.__getitem__(self, key)
self [key] OfEHFEAM (evaluation) ZEH T 2D IHENET, >—T VX BOBE, F—r L
TEBBEAIARFT T2 7 V2B TERINERD EEA, (- T VA BETIaL—1+35%
B) BDA VT 7 ADMIRIE __getitem _ () AV v RREBEL RV ET, key PTEYIRETH - 155G
TypeError ZIXMH L THRFWERA; (DA ¥ 7 7 ZEH L TH & 22 DR ZAT 5 72 £ T) key A3
=TV ADA VT REGHDETH 55, IndexError ZiEH LRITIUIRD FXHA. v T DY
BlX, key KRO DD 255 (Y TFIEENTORVWESR), KeyError ZEH L RITIUIRD 2 A,

AR for V=TT =T Y RADKIGEIELSBHTE 2 X515 572012, RIERA ¥ 77 AN
L T IndexError SEHEINZ D HIFFFLTVET,

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 H2RAZEET 2D UIHINET, __getitem _ () LR UCFEREFEEIHTITE
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DET, ZOXYy REFREETEZIDE, HDE2F—IINTEEOEEEZYR—-—NLTWEH, Fil-khdx—%
BMTEZ L5~y TDEEY, DIBERPBEEMMIZIENTEZS— 7 Y ADBFEREITI T, FER
key WXL TIE, __getitem _ () XY v FEFEBOHINDOZEHZITHRITIVIRD £HA,

object.__delitem__ (self, key)
self [key] DHIFRZHEET 27-DIMFIHENE T, __getitem _ () LR UEEFHEIDHTIIED T,
DXV y FRFETELZDR, F—OHREZEYR-—FLTWE~y TOgAEL, HELZHIRTE> -7
VRADGEIF T, PIER key WX LTI, __getitem _ () XY v R EFEOHINDEHZITORITA
372D F8 Ao

object.__missing__ (self, key)
self[key]l] DELKIZBVWTHENZF —DFMELEP o LG EIC, dict OV 7277 2D%dIZ
dict.__getitem__ () W Xo THUFHEXNET,

object.__iter__(self)
COXYy FiE, avy7HIH LT A 7L—% PERSINLBFEFOHEAE T, ZoX Yy Flid, av
TFRDOETOLF TV 27 MZE> TRIBIUETE S K57, A 7L =24 7Y =7 beiRERITIN
BiabhFERA, S EYITIR. avy7FHOF I > TRIBIIE L ZITIR D R A,

object.__reversed__(self)
reversed() HAALBBDIHE WA T 1L —> a v EEET DI, (FETUR) BUOHLEST, av
THHNOEEREZWIAIA T L — T2, LA TL—XEBRITRETT,

__reversed__() XV v FERINTOVRVEE, reversed() MiAABEIX sequence 71 + 2L
(__len__ () & __getitem _()) o/ /IRICT7 + =Ny 7 LET, sequence 710 h 2)L%EH K- b
L7zt 7Y 27 M, reversed() & D dFEDOVWWERELFEMTEZEEICDA __reversed__ () BE
ETHNETT,

IR 2 M EET (in BEK not in) BB, 2> FFOBEHEIHT SREMIED X 5 IHESRET, L
L. Y5754 7922 FCUTORTERA Y v REERLT, X DIRNRFEETo72D, A7V =2 b A4 T
STATHRLTHEVEIICTEET,

object.__contains__ (self, item)
JilE 7 A MEELHEET 27 DICMEIHEINE T, item 25 self MICIFET 2B/BEICIEEL, 25 TRV
BRIBERIRINERD /A, vy TH T 27 FOBHE, EPF—HOMTITR L, F—1Txd
BIRET A 2B ZZTIUIRD T A

__contains__ () BEBLEZVA T2 FMIHLTIE. ANy T AMIES, _ _iter () Zffio
TeRIERRAE T KWy —r Y ARETa bain __getitem _ O%@mi?\aﬁ Z7L2AD
COf ZBRLTIEW,
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3.3.8 HMEEZITIaL—FT3

MTFoxXYy FEERLT, BEEA 7Y 272X 32— FF 32N TEET, FEOMEOBER TIXY
A= P ERTVRWE S REFISHET 2 XY v F JHEEROBUEICHN T 2y MRAEERY) 13, RERDF
FRXLTB2RITINEZRD £ A,

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

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

object.

object.__xor__(self, other)

object.__or__(self, other)
INHDRXY y REMATZHBEMEETF (+, -, %, 0, /, //, %, divmod (), pow (), **, <<, >> & =, |) &
RELET HIZR 2D __add._ ) XYY FDOBHBTTADA VARV RATH 555G, I x + y Bif
T5L x.__add__(y) PMEENFE T, __divmod__ () XY v P& __floordiv__() & __mod__() %{#
A320FEMTRINIRD FRA, __truediv__ () EBELTERD EXA, HAAALD pow() M
BO=ZTHD S DT R— IR TORFIUIRSRVGE. __pow O 3FTY a YOBE=5180% 2T
250 LTERINRIFNIRD £EA,

INHEDAY vy ROWTNLNE I N5 BITN T 2 HEZMEE L TWR WA, NotImplemented %K
TRETT,

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

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

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

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

object.__ror__(self, other)

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

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

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

object.__iadd__(self, other)

object.__isub__(self, other)

object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

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

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

object.

__ior__(self, other)

INBEDRXY Y FERUEHUTREREMRA (4=, —=, *=, 0=, /=, //=, %=, ¥¥=, <<= >>= &= "= I=) &
FELUET, CHODAYy RIRBEIEA Y FL— 2T (self #EET3) 175 £ 58A. ZORR (2
WEIEZHD EFVAD self THHONERA) ZIREILINEIRD EVA FFEDAY v Fﬁ’i%éﬂfb\ﬁ
WIGE., ZOREEMEBEIIEEDOXY Y FIZT7 4+ =Ny 727X NET, BIZIX D _dadd () XYV v
FEFFOIIRADA VARV ATHBZGE, x += yIid x = x.__iadd__(y) EFMTT, Z5 TRV
B, x + y OFFfi L FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKTIZ. RENR
AFFHLRZVWT 7 —1cb 2 d LA ¥ A (fag-augmented-assignment-tuple-error ZZf L T L 72

*3

*4

ZZTO " HFR=FLTOVRWY 2WVWIDIE, ZIADBEDAY v Reffo TWRWA, ZD XY v K NotImplemented ZiX3 &
WHEKRTT, GOWHETONERTAY v RALEER L WEEIZIE, XY v FIZ None X EL TEIWIEEA—I9F 5L
LA, WEEETOEARINC #hHiF3 2 WS ERNOMREELEAE T,

FAUBOHHEETICOWTIE, EREDAY v ¥ (22 21E __add__ ) BEMLEIBE. ZOHEIZFFE— PSR TVRENVE AR E
nET, Zhld. FRLEXY v RARERH X WEHCcE
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V) B Z OREBIERIE T — X EFLOEHO—ETT,

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

PO U CHUHBMER (-, +, abs () BLY ~) 2FELL 75,

object.__complex__(self)
object.__int__(self)
object.__float__(self)
HHAIAABIED complex(), int (), float () DFEENSLIFIHINF T, @Y OMEZ IR S 72T U7

DEEA.

object.__index__(self)
PECNH LT operator.index() 2% L 3, Python B EUEA 7Y = 7 M ERERA 7Y = 7 MIcEKR
KEBT 2RBEDDB5E (et ZEATA > 7%, HARAD bin() | hex() . oct () PAK) 1XH I
MOHENET, ZOXY Y RBH2 L Z2OBIEA TS = 7 b PBEBIITHZ Z e TRBINET, BEE
RERTNERD R A

L __ant__(), __float__(), __complez__ () DEBEINTVARWVWEEG, HAAAEKD int(),
float (), complex() & __indez _ () W7+ —NA"v 7 LET,

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAIA BB D round() ¥ math €Y 2 — LEED trunc(), floor(), ceil() OEENSLFEUFH X
E3, ndigits 25 __round__() WEINRVEDIZ, ZALDETDX Y v Fid Integral (72 TWIiE
int) KYIDEEDLNIATI 27 PDEEIRTNETT,

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

defined.

3.3.9 with XEaAYFF X hT2—T v

aAVTHFRA I =T v (context manager) 2%, with XOETRICT Y RA LAV THFAVEERT S LT
VI PTF, AVFTFAIIA=—VxE, A= 7Ry 7 2ETTL2DITBERAD OB I CHOOUEE
PTNET, AV TFALITR—Y ¥ ILEH, with X (with X OFEEZZR) ICXDEHINEF T, ZhbHDR
Yy REEENUHT I TEHTL2ZHTEET,

AVTFRAITR=I ¥y DRENLZMFENT L LT, AR — A VEROREB L UOEH, VYV —XDuv
rrvvavr, 77 A4A0DF—Freru—XkrhBrIFonET,
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AVFTFRAIIEZ =T IOV TDE 51 BIEHRICOVTIE, typecontextmanager SR L TL 72X W,

object.__enter__(self)
AVTFRAMIRI =Y DDA OTEITINZUHTT, with ik, XD as HiTHESINZEERT
DXy REMUIHLES,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAMIR =Y Yy OHOTETEINZNHETT, RTX=REFE, aVTFAMIPKRT LEFERE %o
BN OWTHIAL TVWET, a7 F X MBI ZEHETHRT LG £ TO5 25T None A%
WESNET,

b L. BISADIEHE, 220X Yy PRS2 IIHIL 72W5E (Thbb, fIANEREEN L DERE 0w
BE). ZOXYy P True ZIRSHBERHD £F, Z5TRINE. 20XV v FOKTE, il
WHEDIGET 22T b £9,

__ezit__ () XYy FIIRTIWo N2 HEEETRETEDD A, ZHud, B LRoOEETE
o TLEE W,

BE:

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

3.3.10 S ANE—2I Yy FOMUBSIBDODAZXEZTAX

RE—VDOHFTY 724 %FHAT 255, MBSIBIEXT 7+ 4 F TEFAIHTE £ A, MyClass THAI RV R —
P37V e | case MyClass(x, y) (ZEHEEMN TS, ZDXIRAX—VE2FHT2I12E, _ match_args
EBtEx s 2 ATERT HIRHENDD £T,

object.__match_args__
DY I AERUCELFHND R TADBT I A VAIRET T, ZDY AN T AR — > DAES B OFTH|
Aahzr, 2N OMESIEEIST 5 _ match_args ~ ODHFDEEF—TV—F T35, F—7U—
FEIBUCEHINE T, ZOBBMIROVRHE, O PREEINTVEDLFFETT,

il 21X, » L MyClass.__match_args__ I ("left", "center", "right") MWE R I N TV =HA.
case MyClass(x, y) & case MyClass(left=x, center=y) Y W ZE T3, XX — Y D5 D EII
__match_args ~ DBFBRBEFREIZNAL T THRIINELZLRZVERICEFEER LTIV, L. E2oz
BEid, & —>< v FI3 TypeError XL £7,

N— a3 v 3.10 TEM.
BE.:

PEP 634 - #8&RI/N2—><T v F match XDFHM,
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3.3.11 FHHXV v FIREK

HARLDY T AT, FFEX Y v ROBEEROMOH LI, A 7927 DA VAR VAFFETERL, A7
FORITCERINTWVWR L ZICDALELLLEETZ Z e MRIEENE T, ZOFHEDOH, IO a— FidflszE
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 EEFLIRTOA TV =

TP TEBINTVARHEXY vy FIZHHET, TNHDXY vy FOBBROMBELNEAEOMRER ot A2 f- 72
LA, type A7V 27 FEKIIH L TETINEL 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

TIADIEEAY v FEZDIIICLTEITLES T35 Z2id. ‘metaclass confusion” LFRENZ Z 2 b D
D, KXY v FERBRRITBALZWEA VARV RAEBEANA NRRAT B CHEXNET

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

True

EFEWED 72D Y AR Y RAJEWE R AF v T 2DITMAT, FHRXY v FRRIEZA TS =27 bDRX XI5 A%
EOT, __getattribute__ () XYV 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=I12HiL)
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(AIDR=I 5 DREE)

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__ () BEHEENA SR FT BT, FEA YV Yy FOTWICHET 25 2BEOHHE
GIEFHZ I (FHA Y Y FI3A V2TV Zp5—B L TETEINI DI IR T 27 MZERE LEITHIE
BHRHBW), A VX =TV XE2GHLT 27-DDORERRMPIFICAD £5,

3.4 JIL—F>

3.4.1 5HRIEEX T 20 b (Awaitable Object)

awaitable & 7Y = 7 ME—MINZIE __await__ () XV v RPFEEINRTOVET, async def BHEIIERT
Coroutine 77 T b ZFHERTBET S,

AM:  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 HITFIUIRD FH A, TDXY v P& awaitable 7Y =7 M eFRET2DIbI b X
ETT, HHDZDIZ, asyncio.Future IZIZZI DX Y v FREEIN, aweit R BFERZEO LS 1T
BoTWETD,

7F#R: 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 v 3.5 TEM.
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BE:

FAEATREL 70 2 7 MIZOWVWT X DFEEL K 1Z PEP 492 22 LTL X0,

342 JIW—F>FTTxIk

Coroutine 772 TV b & awaitable A 7Y =27 b TFo __await__ () ZFFCH L. Z D& D EIZN U KIEL
BET2ZeTal—FYOEFEGETCEET, aL—FYOEGHET LHIEERLLL & 4 7L —XiE
StopIteration ZiXMi L. ZDHISD value BIHITEDEEZF T E T, aL—F UoHIAEEL LHEE.
ATL=RIZEVEWEINET, aL—F2h 5 Stoplteration FIANZIMIEHTRNETIED D £HA,

AN—=F NUILLTIRET 2 A Yy FHHD, b3 Y 2L —RDXY v FALOHUTT (Pl —52-1
TL—=XYyF Z2ZRLTIEIWV), ZEL, Y22 —&EES T, 2)—F VIFRENUHZ ERITY R—
FLTWEEA,

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

coroutine.send (value)
aN—FDOETEHBLZDERALZD LES, value 23 None DEE. __await () 2 HIREINT
ATL—REHEDZDEHEFETT, value 5 None THRWVWEEIE, ZDaL—Frr—KEIEX B4 T
L—&D send() XYy M ZZRAEL $7, iR (BDE2 StopIteration 22 ZDOHIS) &, L
THEFHL7ZX 9% __await__ () ORDEICH L TRELUEZ{To- 2RI TT,

coroutine.throw(value)

corou‘cine.throw(?ﬁype[7 value[, tmceback] ])
aAN—F VTHRESINLANERER LE T, ZOXY Y R ATV —RiZar—F v —FEILT 2
throw() XY v FRHIGECNIHEZELE T, 25 TROVWEHEIE, T L7HSD 5 FI5 0% &
NET, R GBDED StopIteration 2 ZDMDHINN) 1Z. LTHFHLZLD7R __await__ () DIRD
fECH U TR 2T 72 X 2 U TT, FINRaL—F > of Tt hidr o755, MOH LT
N EhE T,

coroutine.close()
IN—FUDATEEOBRAMNIEZ LK T LET, aL—F VD —RELEL TV REAE, aL—F v E—
FHEILZ B2 7L —RIZ close() XV v RpHIUE, TR ZNCMHEZZELE T, 2L T—REFEIkL
L /-#ig575> 5 GeneratorExit AEH I, HEBIar—FUPHTEEOHRA I EZITVWET, Kk
2o FATHBBEN TR o HAE TS, IN—F VICETHET LEHIZMIT 9,

AN—F T FTI 2l PHEESINL L ZIE,. FEROFIEERETHEICEAL 5 E T,
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3.4.3 JEREHAA 7L —% (Asynchronous lterator)

JERHAA FL—2 @ __anext__ AV v R o3I RO a— FAERE T,
FEFHA 71— XX async for XOHFTHEZ T,

object.__aiter__(self)
FEREATL—R 7027 bERILLTERED EHA,

object.__anext__(self)
ATV —RDRDEZIRT FIERIREA T I b ZIRSIRTFUIRD FHA, RIBUEIKT L 21T
'3 StopAsyncIteration =7 —ZXMHITNETT,

JEFHAA T I F TP =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 TE.

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

_aiter ()X IEEERA T L —& 12723 aqwaitable BiIREF

Python 3.7 2251, __aiter__ O IERIAA 7L —&F T2 =27 PRSI BZINELD £¥A, ZHLSDOH D
%ZiR3 & TypeError 12740 %9,

3.4.4 JEFRHEAO > THF X Y R—2 v (Asynchronous Context Manager)

ROV THEFIMIR—T v 1E, __aenter__ XYV v FE __aexit__ XV vy FRETETEZ—KEILTE 3
AVTFAIYR—T ¥ T,

ERPAa YT F R b2 = ¥ X async with XOHFTHEIET,

object.__aenter__(self)
NERNIEZDOXY v Fid __enter_ O WRTWETH, FHAGEA TSI b 2RI R TNER6R
We ZARRITBERD T,
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object.__aexit__(self, exc_type, exc_value, traceback)
SGEMNZIZZ DAY v Fid __exit__ O WKHTHWETY, FEAEA TSI b 2RI ZFER SRV
EZARIDELRDET,

FEREAI Y TF AR =T % 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 TENM.

ii1pz3
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FOUR

RITETIL

4.1 7075 LDOEIE

Python 7027 a3a—F7ay ZaoflEnEd, 7av 2 (block) 3. —2DFEh e LTHEITEND
Python 70275 A7 XA FOMIRF TS, B 22—/, BIEARK, ZLTIIRAERIETay 7 THD, HFEIC
ANENTlLEA DA< R TRy I TT, AZVT 7740 (A0 X=TY)RFEEATT e LTEZ LN
D, AV XR=TFVRIZavy oL VGeLTERbNET 74 L) ba—RKT7rv /TS, A7V havy
R(AYX=FVRDaAa<vY R4V LT -c A7 aryTiREINTa~Y F) 3a—-K7ay 7 T3, 518 -n
ZEALT, avY R34 Y26 by FLRNAVRZ YT (F7DBEY 2—)b __main__ ) E LTHETESNSE
Ja—NbELI—RFTay T, HAALBEH eval() R exec) WWEINIXFFHEIBba—-FTvy r
T,

a—-Fr7uay 7k, EfT7 VL —24 (execution frame) FTEITENET, ET 7L —201E (T Ay Zifibi
%) BEEERPND SN TVET, o BEOa—F7uy ZOETHET LEERK, Y0X527v27 40
FTRMHT 20EREL TVET,

4.2 &FiJlF £ R (naming and binding)

4.2.1 ZAHIDORE
2B (name) . ATV =7 P EBELET, AHIEZEAT I3, AHIAOKE (name binding) #IEE T
£,
DUT oM hii 2 R L £ 5
« 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

o import X.

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

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

del XCTHRESNLNRIT, (del DFEMERMNITIE, EEZHETOMK (unbind) TIHY) XOHI L, FiFEADD
DEAHLEINZET,

RA® import XFWFhd, 77 APEMER., EV2—L L)L (by T a—F7ay 7)) NTIER
Zh %7,

HBEH TRy JATHEMEIN TSRS, nonlocal ® global E LTEFENTVWARWVED, Z2HUiZz0 7
0y 7 ou—A VR (local variable) TF, H2HARMEY 2 — VLV TREBINT VWD, ZOHFNES
v — LEH (global variable) T3, (E¥a—1a—F7 Ry Z7OEE, B—hLEHTH, 7un— L
THHDLET, ) B2EEDHSa—F 7y JNTHONATWT, 2078y JTERIINTVWRWVWESL, £
I B HEE (free variable) TI,

TS LT R MCHRDSHIT 37000, ZORFIASEDA T2 AHOMKT 1 v 2 FCER SR
- A8 (binding) %Mo THHOBEAFONE T,

4.2.2 ZEIER

A a—7 (scope) ¥ 7Ry ZNOLRIORRMELZIROET, B —ANVEHDH L 70y JNTERINTWSY
B EBORA-TZEZD TRy 72 EAET, BT ey JNTHEIDERET- 7256, 2007wy 7»
ZENZHO R EZITHORVIED, ER7ny 7HDETOT 0y 752E&0 L5 IR a— BRI E T,

Hr4HMNI— N Ty JNTHDNS &, ZOHFIZRDIAHIOGHS X572 23— (RRINA 2 —7: nearest
enclosing scope) Z o THMOMRREZITVWE T, TH LR =063, H5a—-F7ny JNTEBRTE
32— TOEAE. 78 v 7 OBREE (environment) ¥ XN F T,

ZHINEL RS2 5o/ &3, NameError fIANEHRINE T, HEDRa—THEEDDH DT, &Hi
BELON BB T —AAEEBFAEICRBI N TR WES. UnboundLocalError HIAf A3t XN E 5,
UnboundLocalError & NameError D F2 7 AT,

HLZLHBa— R 70y RO IHhTHREBIEENTWES, 2070y ZJNTHELN S ZOLENITRT, B
FEDO7ay 7ADBRe LTkbEd, 20D, HEL4HBZFO Ty JNTHBXAZRNICHEbONLS
S —IZokMBHET, ZORANIBETY, Python IQIZEENHL. a— K70y 70¥ 2 TdARTHRERED
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TEFET, H2aA—F7Rv Z7IBIT20—AAERIE. 70y 707 %R b2EH» oG4SR ErERET S Z
Y TOHRESINET, #illZ UnboundLocalError i22WTdD FAQ JHH 2B L TL F X W,

global X370y ZNIZH B, FDOXTHESNLLHNIEIC Ny TLNVOAFIEM TR W4T 2 S
BMLES, 20504 NI. by TLNLVOAFIZEMTHRREINE T, 20D, Z7a— ULAFIZER. 3hkb
HbZDA-F7ay 7 2ELEY 2 — VOLFTER L, HAAALEIZER, $2bBEY 22—/ builtins D
RIZEHEPMBRINE T, RPN 0 — ILVAFIEEPMBR I NE T, AR 78— VBRI Z o0 57210
R, HAABARTZEMDRRINE T, global . FlElE N HATD RN DN 2 FNIEHR S TV
IR H FHA

global &, ML7 0y 7 OFMIEL R LR a—T2Hb %57, »2HHERMDOKRNR 32— 712 global X3
HBGE. FOHEZRIZZ 0 — "UVERE ARSHET,

nonlocal XIZ & o T, MET 2 U ENBEBR 2 —FTEZALFIICHBEN L ZBZZRT L2 L5k %
T b LAHINE ORNBIER 2 — B FELRITFIUR, 2 ¥ 281 LIRIZ SyntaxError A EIFHNET,

HBEY 22— VOHHEMIX, ZDEY 2 — PRI import XNZFRCHEINI/ERENE T, A2V T+
FEY 2—/V (main module) 13HIZ __main__ EMINET,

VIAEE TRy 7 exec() ¥ eval() IXF 2518k, AR OXRTRAITT, 77 RE&RIX. HEiZ
52 L ERTZ I TEZFITARERLTT, ThoDBIE, ARIERD 72D DMHE DL —IENE T
2, HEXh TwRnwa =D VEBHR 78— U REFIERD SRBIN2 L WHBIADRH D £F, 77 RERD
HHTZEENE Y 7 R DBERHFICRD ET, 77 ANTERSINLAFORI-FE, 752D 70y ZITRESN
EFT; XYy FOa—F7ay ZIQIRRENERA, - NERLEPLY 2 2 L — XK Ra -T2 HHA LTS
EINTWEZOT, Ra—FOIRHAMHINTT, 2D, XD LS Ka— FIFKRMKL £

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

4.2.3 HHAH CFIFR{T S DRIT

CPython REDQFHM: = —HX __builtins__ MM EIRNZITIED D FHA; ZHUIEFICHEEDFHMTT,
HHAAADLHIZZE O DIEE A —N—=F 4 F LIz —Hid, builtins Y 2 —L% import LT, ZDEME
BTN EE T 5RETT,

Hia—K7ay 7 OFRMICHET 2 HAAALAIZERIZ, EBRICIZa— 7y 7070 — L2 2
5400 __builtins__ MK ITB I THRO2D EF; __builtins__ EHFELEI 2 — A TRIFNERD %
FA (BREOHBEIEY 2 —LVOFHEMEDLDNET), 77 4L F Tl __main__ EY 2 —LHIZEWVWTI
__builtins__ {FMAAAEY 2 —IL builtins TY; ZNLUHNDEREDEY 2 —MIZBWTIE, __builtins__
¥ builtins EY 2 —VHBOFHEDT A Y 7 A TT,
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4.2.4 BHIBHEEEDPD LD

HHZBDARIRRIE T > 3 VTR S RITRICAT DR E T, 2F D, UToa— 42 2HAOL XS

i=10

def £0O):
print(i)

i =42

£0O

eval() & exec() BIEUIX. AFIOMERIC, FEDREOLTEMZ 2D TIEHD ¥ A, LENIECH LEID
O — AR 70— NOVEFTZEE TR T E %3, BHEBITENARZEM TR . 7a— o OLGHi2ERD & R
XNFET, exec) t eval() BIRUICIZA T a v D5 HDH D, Fr—rULe B — HIVARTERE A —NT
A4 FTEET, BIZEMEN—D LAEEINRFIUL, MAOARZEME LTHEDNE T,

4.3 4

BIsEE, a—F7ry 70@EOHE 7o —2HkL T, =7 —2ZOMMORSIRRRZUHETES X511
TLDOFETT, HIIHNIT T - SN T X (raise) SNET; HIFHE. =7 —DRAELDELD
a—RF7ay sy, 7-PRELLa-FT7 8y JEZERLEEZNCTIHLTWS a—- Y7y 7T W2
(handle) $5Z P TEXT,

Python £ ¥ &7V &%, V&4 55— (LafRERY) 2l Eh s L fsbeEN L ES, Python 70275
LB, raise X&flo THI/RINICHISN 2T 22 HTEE T, BiISt > FF (exception handler) 1&. try

. ezcept XTHRET AN TEE T, try XD finally HiEMHES> 7V —>7 v 73— 7F (cleanup code)
ZIETEET, 2Oa— FEFSNIE L XEAD, ETT2a—F 70y 7 CHIAPESTHRERITHE
TEhET,

Python &, =7 —QUEIC ” 7025 L DT (termination)” ETFTAEZHVWTWET: HIANY FIE Trs
F LRI REL P ZHET 2N TE. AV FIDOIMID L AOWNIIRZ kLS 2 Z 23 TE 325, (M
DD oTa— N ZENPOFETLABTDOTRHRWVWRD ) 27 —DFKRZBEELED, FATITRKL 852
PHEIFT LI TEEREA,

FIANBEL NIRRTV E, A Y ZFVREI T T T LDETERT IS0, WiEXAL VL —FIHEEZRL
9, Y5504, BISD SystemExit TRIFIUL, AR v 7D ML —2Ny 72 HHLET,

BIIE, 75 AL VARV R Lo THANENE T, except HilZA VARV RAD T 5 R e OWTEIRINE
T ZHEA VARV ADT FTAD, FD IEFEEEREI S 2BRLET, TOA VARV RAEIAY FFITE-
TR S, BISNEFICET 2 8IMEREBZ 2 2B TEET,

AR SO X vt —T1F, Python API fEARICIEEFA TV ERA, X v =Y DHNAFIE. H 2 Python ©
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N=TareRDON—a YO TELER LZEBEINLIAREENDZDT, BN a D[ VR TYXT
FET 5 &5 a—FiE, IRy —YDANBIKEZELIXRETEDD A,

try SUTDOWTIE, try 3 fi, raise XITDWTIE raise X HiDBIRL T X0,

fix

4.3. fI5 73






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

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

ENE import XESBL TL 720,

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

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

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

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

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

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

5.2 N\wir—2

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

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

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

FTRTOEY 2 —VIIAHTZFE £3, Python ODEMET 7t XAOGEL FERIZ, 7%y & — Y DAFTNIE Sy
F—I%e Fy FIETRYUISNET, LA o T, email EWIEARTD Ny 5 —I, ZAHEL email .mime
PWIHIZRIDY TRy r—, XHIZFNICEEND email .mime.text EEOHKFDET 2 — NV EBEZXDI L
WTEET,

521 BEONYT—2

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

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

parent/
__init__.py

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

one/
__init__.py

two/
__init__.py

three/
__init__.py

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

5.2.2 ZEIZERANY T—Y

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

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

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

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

5.3 &E

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

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

5.3. & 7
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5.3.1 EYa—-Ilxvyva

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

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

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

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

532 I —cO—4—

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

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

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

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

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

533 1VR—+Tvo

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

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

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

5.3.4 XHZNZX

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

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

AXRNRA + 774X =D find_spec() XV v FIZ 2 DF/2E 3 D055 2L TMUHLET, 1 DHODFI
BixA Y R=—1PENZEY 2 —LDOREEMB T, Bl foo.bar.baz R ETT, 2 DHDFIHIZEY 2 -1
ORBTHEDONZ KR TT, HEMOEY 2—1Tld 2 DHDOFIHIZ None KL ETH, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy r—2 D __path__ BHEDMETT, #Y)R __path__ BHICT7 7 ATE
o 1235813, ModuleNotFoundError VA ENE T, 3 DHOGIIEI, HrTr—RENd3X—F v iR
BHFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI X2y PEV2—L Ly b
LES,

53. &% 79
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AZANRFE, 1 EOA Y AR— FERTEBEEEENSAREXH D ET, FIZIE BEFRITZIEY 2 —Adh
BELFryvraZNTVRWVWE LY I foo.bar.baz 4 VR— 1+ T332, RIIIZFEXXRZA T 74~
X — (mpf) X L C mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ KR— MUHEETVE
3, foo B34 ¥ K— b EN/2RIZ. mpf.find_spec("foo.bar", foo.__path__, None) ZWEUH L TWL 2
B HDXZASRZDEEMTOI, foo.bar B4 VK- FXNET, foo.bar DA Y R— M ETITbILL, Bk
DFEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUHL TVWEE T,

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

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

N—=PaY 34 TEH: XZRR 774 >X—0O find_module() XY v Kl find_spec() ICEEMI 5N
¥ L7z find_module() XY v FIZIEHELE (deprecated) TF o BIED XY v RIS THEER LICEHI X F 355,
A YR=IEMIET 7 4 VX =2 find_spec() ZEEL TVRWVWEHEHIZOAZNEZHA L ET,

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

54 O—F

EY 2R ROD o GE, A VA MEBIIEY 212 e - FI3RICEN (BXUZENICEENS
n—X—) Z2ffngd, Zhd, A FR—1r0on—FEHITEISZLDELTT:

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=I12%i <)
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HIDR— % 5D E)

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

return sys.modules[spec.name]

MITFOFEMCER LT 2 & W0

e sys.modules DHICEZ SN EHI R R OMBEDES 2 — VA7V 27 v 23D 57 5, import XEEICZ
NEERELTWBTL x5,

o EVa—UE B—X—PEYa—)La— FEFETT LA sys.modules ITFEL TVWE T, EFa—L
a— RS (EENEIIMENC) BB A Y R— T2 ERDH 2D T, ZAUTEHETT; £V a—
L% sys.modules BT % Z ¥ T, WED 7 —ATIRBBROFHGS, 2 L TRED 7T — A TIREREO
o— FH, Bid o THikEn ks,

o O— FUIIZERR LGS, ZORMUIZEY 2 —0IE - ZL T, ZDEY 2 —V721FH -- sys.modules
PO D RPN E T, sys.modules ¥ v v ¥ 2 BIIKEEFNTVWITRTOE Y 2 —L e, BEHE LT
B— RIS LT RTDEY 2 —/UE, HiZF v vy 2lRSNET, 23U r— FEI3NEIT, v
o— FOEEIIRKLZEY 2 —1D sys.modules ICHERINFE T,

o DUy TENEINZXIIZ, BV 2a—NAMELNTHLETEINS T TOMICA VK— MEHIZ
A VA= MEEOEY 2 —VEMERELET (LEHEE 2 — FHIlO 7 init. module_ attrs”),

o EVa—NFITIZEY 2 —VOHATEBIHEREINZ 0 — FOEERRER TS, EITIEn—X -2 ICE
FEh, B—X -2 YD LI THETLNEIET LI LTk D £T,

o O— FOMIZIERENT exec_ module() ICEEINZEY 2 —UE £ Y R— 1+ OKDLDITRENL DL
GRRZ2H LNEEA,

N—Yary 34 TEHE: A YK b RAT230—X—OERNLRHRLZT EMET Lz, TH oL
importlib.abc.Loader.load_module() XY v FIZXoTHETENE L,

*2 importlib OFEHEIF, RO EEZEEES 2 2 IGHTITVWET, 20RbDIZ, YV 2— A% %EHHRT sys.modules H5EY 2 — A
7= b ef5ES, 25352 K@m%m@ﬂ%ﬁ 4 Y R=PEIN/EY 2 -2 sys.modules KWEHHSTHEREEMZ 52
3 WwH I X T z % RCIIRE WIRWEIfECE

5.4. O—F 81
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5.4.1 O—4—

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

H— & —Z M F OB R L TWRI RN $H A

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

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

ZLOEB. 774V R =B —X—@FALCA T 7 P THOERTA; ZD LI REETIE find_spec() X
Vo FIFHIZ self (R A7V =27 VEH) ZIRT7ZU T,

EYa2—lB—&—l%, create_module() XV v NEFEETZITR—-FHRZED 2 -4 TV =7 b EIERK
THIERBINTEET, TOXYy FE EY 2 —RRZSIBICH - T, m— FHIZESHILVWEY 2 — A
T2 EIRLET, create_module() EET 2 — 47V MZBENERETI2LEZIHD FH¥A, L
ZDRAY v K None ZiBTRE, 4 VR— MEMIFHLVEY 2 - V2 HETHERL T,

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

N— g 3.4 TEH: load module() XV v Rl exec_module() IZX o TEEZ SN, £ v KR— MEWED
00— FOTRTOEMW U521 F LT,

MEon—X—r OHEHEMED /-, LB —X—IT load_module() XYV v FREEL, o0 —X—H
exec_module() ZHEL TLARITIUR 4 ¥ K— MEHIZE —X—D load_module() XYV v FEFEVWET, L
» L. load_module() % deprecated TH D, B—X—13fH DT exec_module() ZHEFTNETT,

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

e sys.modules IC5 X OLNZHAFDEY 2 —ABFELTVWEIHE, B —X—EXZ0HRFOEY 2 —L%
FEORFUIITER A, (£5 LARWVWE importlib.reload() FIEL K EHRWVWTL x5, ) fEEZH
72 EY 2 — ) sys.modules WICFELARWVWEE, B—X—@3HLVWEY 2 —NLF 7P =2 F2IERL,
sys.modules IZEM LR ITAUIWIT FE A,

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

o 1— FLHIZKRKL 7258, v —& —1F sys.modules (B LTS 2 —LERD BAZITIUIWIT EE
A, ZRER— FIKRLEEY 12— OF &, ZOEY 2 -0 0 —X—HHIHRIICa— F3h
BB, BRELRFIRD 2 A,
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N—= a3 3.5 TEH: exec_module() WEFEINTWVWT create_module() BEEINTWVWRWVWEA.
DeprecationWarning DA X N5 K52 D F L7,

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

N—¥ar 3.10 TEHE: load_module() ZffH 3 % & ImportWarning MFEEL 3,

542 ¥J7EDa—I

PTETD 22— FFT2DIIEDLSBA A= L (BlZIE, importlib API. import %7z(d import-from
AT —=bFAY b, ERFEN M VBEBOD __import__) BELNIGAETH, N VT4 VTR TEY 2L
AT VR 2 - VOAFEBMICEEL T, flRE L%y 7 — spam 8% 7EY 2 —)L foo %
Fio TWHA. spam.foo &4 ¥ AR— b+ L7&IE spam I3MEDY 7Y 2 — MK I N2 JE@M foo Z2HiH %
o UTOTF4 L7 PUMEER o TWwWdeLEL &9

spam/
__init__.py
foo.py

Z LT spam/__init__.py U TD XS RoTVWE ELET:

from .foo import Foo

CDrE, LIT2FETTHILIED spam BV 2 — L DHIZ foo & Foo ICHBXNHRIMNEINET:

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

Python OB LALZARIHREAL — 25T 2 ZHUIIEZIS LNERAD, ZRIERA VR ZAT7 4
DEARNBIEIET T, FERRLRITINUIRLZRVDIE (DA ¥ H— F DK ET) sys.modules['spam']
¥ sys.modules['spam.foo']l DMFIET 25 E. BREVHIED foo BML LTHFELARTIRSLVENS
T,
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5.4.3 T 21—l

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

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

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

N— g v 3.4 TEM.

544 A VR—FEEDEY 2 —-ILEM

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

__nhame__

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

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

__package__
EYa2—D __package__ BHIFFREINRITIUIRD ¥ A, HIFXFFTRIFIUIZR D FEAD.
__name__ CFRICETHMNERA, T 2P Rv r—IDHE, __package__ DHIZZD __name__
TRIINEBD FVA B 2 =A== TROVWEA, by LNV DEY 2 —)LTld __package__
WBEOXTFH, B TEY 2 =L TIEHED Ny F—IH[THRITINEI R D £H A, F#illE PEP 366 2281
TLEEW,

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

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

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

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

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

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

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

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

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

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

5.4.5 module.___path__

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

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

Ny r—=I@ __init__.py 77 AME Nv =YD __path__ BEHEEZHED LLWBEETLZZes8Hb, Z
nh PEP 420 DREIOHHIZER Sy & — Y QBRI 725371 T L7z, PEP 420 ORI KD, B IXRHAEITZRE
Mty =203, __path__ ZBET 23— F2ZF 28T __init__.py 7 7 A VRT3 0ENRIBRDEL
Top A4 VR — MERIE, BEiZEoy =D L BEIICEY) R __path__ 2ty FLE T,

546 EXa—ILD repr

F7FNPFTIE, TRTOEY 2 —VEFHHATEER repr 2o TWET, 2L IHE. I TRHBELEZE
HOBREABIHKELTED, EV 2 —MMEMICE o TEY 2— LA 7P 27 bD repr & & b BIRIICHIET 2
ZEMTEXET,

b LEY 2 =AMk (__spec__) ZHRioTWwiUuR, 4 VR— MEBIIZZ05 repr ZAERL LS LET, B
LZNDERET 20, FREMAHEDPEFELRFIE, 4 Y R—= b AT LIEEY 2 -V TAFRERD 50 515
BESTT 74V D repr ZREEEL ¥ 3, Z4UE module. __name__, module._ _file__, module.__loader__
Z (BDBRVERIZOWTIET 7 40 MEZE o THWRA S) repr ND AN LTSS bidAF T,

b TV S IEMER AT

o EVa—h __spec__ BHEZFo TWAURX. (ERRICE EN D EWD repr ZERT 27D b ¥ T,
"name”, "loader”, "origin”, "has_location” BHRSRINE I,

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

o BV a2—UIZ __file__ WA __loader__ AHDH. ZDED None TR WEHEHIX, = —X—D repr
MED 2—1D repr D—HE LTHEDLNRE T,

o ZFOTHRIFNI, 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
P a— U EY 2 — L repr AT B 7DIHHEINE K52 EL,

Python 3.3 ¥ OB FHIMED 72 DIZ, B —&X—OD module_repr() XY v RRERINTWVWAEL, EVa—L
repr 4K T 272D LILOVTNLDO7 T —FZHITFNCZDAY v FEMENE T, 7272l ZDA VY
FiZ deprecated T3,

N—=a ¥ 3.10 TEHE: module_repr() OMUHLIKX, £V 2—L®D __spec__ JBHED 7 7 & RITHKI L 7214,
o, __file__ BHZRIFOXA I V7 TITONS X512 D ¥ L7z, Python 3.12 Ti& module_repr () &
FHINRLRETETT,
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547 ¥y vadnfcN4d Fd—FOEME

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

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

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

--check-hash-based-pycs flag.

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

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

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

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

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

RAR=R + 774 Y R=I2F 7 v 7R 7B barzBMT 5P TE, ZHUTL > TREREER SR MY
OEEZIIRL, WRAXRAXTE2IeNTEET, HlZIE. *v b7 =2 LD URL 28R MY & LTH
R—FLEWEA, web LOET 2 — LB B3 272012 HTTP OBD /NS 2FEEL -7 v 7 2EL e AT
XFT, 2O (MOHLAREA 7Y =27 bTHB) 7y 27iEk, TTHRATS 7 balzkydKR—r32 NAIVH
) e TJ7A408— % RLET, 2O b web 25EY 2 —lDOu—X—%2EET2DIfEONE T,
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BHOSHE: COHILHOHOMAT J7A 28— WS EEN, AENZ T8 —  NZATV R -
T7AE— LW HBETXRIINTHEDNTVE T, Zhs 2 EDY 7 4 VX —=FIEFMTED, M
arartzdR—1r L, 4 YR—- MUEETRU XS ITHERELE T2, BIDICEZ o Tw3D 2 MO TEL DI
HETT, KT, XX R - 774 X =134 Y FR— MLUEHOBKF, sys.meta_path OFEEHNHI & ZI2EHIE
LE3,

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

55.1 XAIV KD « T 48—

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

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

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

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

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

RAN=Z + 7 7 4 Y E—FHRBARAD TN TOERIIOWTRKENER L, Th20D 2K L TR /82
I> kU« T74A>H— (PathEntryFinder) Z#RL 3, ZAUIRME D 5 20 (FlZI1E. ZOMKRDHD
stat ) MECHL DA —N—Ay R) IR DBEDT, RAR=Z + 774 VE—FRRABEREDP LAY Y -
T77 4 VR =ADWHIEN T ZF vy P2 LTHR-o>TEEZES, 2DOF v v ¥ 2ld sys.path_importer_cache
WHoTWET (AN LT, 2O0F v v ¥ 2 3ERIE AV R—4— KEHREATBS3, 774 & —
ATz bVEFRFELET) . 2OLSKXLT, KO 25ED NAITY R) OBFODHD INATY k
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e DA 08— OMBE—ERIBRRTIUIRRDE T, RAR—R - 774 Y X —ZALY } Y OBRR
EFHETDE 201, 22— a— FTIXHMI sys.path_importer_cache 705 F v+ v ¥ 2 R HUD FRWLTHEW
FEAY,

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

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

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

(ZEDXFINC X > TRENB) HEDT 4 L7 b VX, sys.path DO Y bV 2 IZZ AR 2 5ETUIEX
NEd, 3. BEDT 4 L7 PUDFELR VI eI L 7% E. sys.path_importer_cache IZI3fil & B
mEnFEA. K2, BIEOT 4 L2 PV ICHT 2 HEIEL DES 2 — 1Dy 77y FTHEHFZICHRRI N E
3, 3FHEIZ. sys.path_importer_cache IZffiH 41, importlib.machinery.PathFinder.find_spec() 2%K
FTRRUF, EEOT 4 L7 MY TH o TEDLFHTEDH D FH A

552 NXAIV Y - Twpa4—--OFaL

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

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

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

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

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

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

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

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

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

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

ImportWarning.

5.6 FEDIVR— b ATLEZEETHTRZD

A VR= P RTLRREBEENZ 27-D0RHEEED D 2 AL, sys.meta_path DT 7 + L FODNEZE
HIER L. REBE D AR LDRRNRAT v 7 TEEHRZ 2 HDTY,

% L. import XOEELTEZEEL, A VKR— M AT LT 7R THMD APL ICIZEEE 522 Th &
R, HAAAD __import__ () BAREEEIRZ 272 THA T, ZOFEE. 2 1 D2DEY 2 — LA
3T import XOEERXZEET 2D HVLNET,

(FEHED A4 YR — P AT ARBEEFIET 2D TIERL) TTRAXRRIZVWE Ty IPRHHBET 2—LDA ¥
R— b ZEIRIVICBE < 72121, find_spec() 75 None %3R3 D2, E#H ModuleNotFoundError %3%&H
3372 TT O TS, None ZIRFTDIFRAZNADEBRZHITEIRNETHE I ZEKRLETH, fIstzELT 2
EFQIERZITHEYID £75,
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5.7 Package Relative Imports

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

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

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

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 main X9 BB EE

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

__main__ DO X5 IbE NS 2 HKF LT, __main__.

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

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

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

o NEETB T b

I

o stdin 22 HEREIXNGE

o VA7 7ANRANAL ba— K7y AAhsEHZREHINTSGE

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

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

5.9 ZE&K

Python OFIHDEL ST 22, 4 Y R—MEBEIERE LVWRELZZRITE Lz, —H#HlIrVWE ZABRFa Xy
FEPNE EDOEDLo TIRVWETH, BAAD v r =YDtk BELEHRL I e TEET,

AV I FND sys.meta_path DfLEkIE PEP 302 T, Z0D#%iky & 2355k PEP 420 T3,

PEP 420 & Python 3.3 12 ZEIZM/NY T —2 ZEALTWET, PEP 420 3% 72 find_module() 2flbH
23D¥ LT find_loader() Yo rarzEALTVWET,

PEP 366 &, X4 YEY 2 — L TOHERNZHENA VR—+D7DITEBIM U __package__ JEIED@ERH% L
TVWET,

PEP 328 \3fftt 4 > R— b, RN A VK=, BXK, H¥ __name__ THEZEL. &IZ PEP 366 »°
__package _ TEDMAMKEEALE L7

PEP 338 3EYa2a—LZ2R2 YT LTHEITTZ2DMEEEZEDTVWET,
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PEP 451 i3, EY 2 — WA T2 7 MBI ZEY 2a—LEBDAL VR— MREDH T LZEML TW
F5, £/, X —OEHNZBETDOIELAYEA Y R—MEBICBERDD S TVET, TNHDEHICK
D, A VR=FZRTLDWVL DD API 7 deprecate X, /774 VX —r B —X—IZEHLWVWXY v R
PBIMENE L,

ii1p=3
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SIX

7 (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHH L 35,

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

name = othername

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

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

o N DOFIBMPERBATHII, M7 3ERBENCEBmI N E T,

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

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

REEDHET (% HEETOESEE LTOXFY) ik, X5 HloMAERINE T, R, ZhEED
BIEWD S FVWEERL TORITIUIRD HA,
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6.2 7 kL. EFMEZE (atom)

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

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

| generator_expression | yield_atom

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

7 b ADBITIZ o TV AT (identifier) [3%HT (name) TH, FAERIZOWTE #AITF (identifier) BET
F—T—F (keyword) ik, HEHTITRHREICONWTIX BEIDTERE (naming and binding) HizZHL TL
72EW,

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

TS3AR—=bBEFDIVIT IV 77 AEBNIEINLBINT T, 20U ED7 Y X —2a7»oBED,
KED2OUEDT7 VX =237 THboTOWRVWHDIZ, 2DV F7AD TS5AR—MEREHE LARINET,
TIAR=FREGENE, a— FBPERINAZFNC LY EVWERCERIhE ST, ZOERICL-> T, 727 240%
BT v R —Ra7nbUIBREL. KHICT A —2a7% 1 ofL. &EioriciEAIhEST, 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, BN EAIDIEFICE Y (255 XFEHBZ %) HhH, FEHEITK > TEARTD
YIDFEDBITHONZ20b LNETA, ZIRERT VE—Ra7DANPLHKZHBEEZERIIITOhEEA,

6.2.2 UF3ZJL

Python Tld, XTI NA MV T I0 e, BARBIEY 702 R— P LTWET:

literal := stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

VT IV TEBERRRT — 2N LE T, ZOkdD, ATV VOTATYT4T 43 F T2+ 0
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EIZCEETIEDD EHA, ACEZFEOEBDOV 77V L 2HE. (FA6DV TIABTarJ LD
UKD S DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEIHDA
T2 MDD F T,

6.2.3 HIEMAR (parenthesized form)

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

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

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

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

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

6.2.4 VX . 5. HEDRT
VR b, A, BEEEHEET 27291, Python 13 7 #r (display)” & 3N 2 8B HSORIREE L TWT, KD
“RET OB £ T
o AV TFONBEEIRINCHIZET S
o REREC (comprehension) LWHIN D, N— T L 7 4 V&2 I OFHAEDEZHWEH HER
WERFELDOHBEOM X ERIIRDED 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]

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

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

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

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

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

N—=a v 3.6 B ERHINURELPEAINE L.

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

6.2.5 VX +RTR

V2 MERRIE. AL THONRDRINT Y, RINIZEDORITHoTd T VEEA:

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

VRAMRTRIE FILWIRAMNE TV 27 b2 52FEF, VAMOWNER, KOV R M ERLIZV R FHNER (list
comprehension) TIRESNE T, I TRYLNLRDV R IHEZ SN T, ThoDRERIENPS
ANCIRCFHII S AL, 2DIHICY A FAICELE SN E T, NEURILHGA oM7L Eid, NERLOMROERT
VA SRR ENE T,
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6.2.6 £EXRT

BERTIPAENTRIN, F—lE2 AT 230 0P RV L THERH L XAl E !

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

EERRE, LI 2R TUVRBEEF T2 v 252FF, £EOARE. ROWLRERIINERTLICE -
THEEENET, Io~<EXUhHhoRXDV R 525N i3, ZOEZIELSEANEIICHTME . £25F7
V7 MAbRET, NERLEHLSGZ oML iX. NERLZOBROBERETESIHRINE T,

HEHI{F THRTEERA. 2OV TINVIIZBOFELRRL 7,

6.2.7 HERT

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

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

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

FERRE, ik EAr 79227 b 2RLE T,

F—T—RDORDIMDUOH A KXY THEZ BN Zid, ZOERILE,LAENTHiZh, HEOL Y
FPYV—ZERLET, 34DbE, ZRENDF—ATT =2 b2, HENTHIET 27 -2 2REFT25F— LT
Ebhxd, THUTED, F— T XDV A TIORTRLF—2EREHEET 2N TE, ZOF—1TNT S
R ZRFFEOMEIZ, RRICGRAONTDDITRD T,

RINVNTRARYRY % | HEDTUNYYI 2RLET, ZOL ZHWHEETIX mapping TRIUIZD FH A,
ZNZND mapping DERIZ, FRFHFFICEMEINET, F—/7 200 LAEHFHZFO 7 v 71tk -
THRIGEMXNAEIZ. B HBMENTZEIIE>TLEEETINET,

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

HENURERTLZ. VA MPESGONERET CITHBIIC, BHED “for” R 7if” §iORHIZ, avg Yy THiFshz 2
DORDBNETYT, NERIHEFT 22, #HREOF—HEOERED, ELNIEICH UWEEEICHEAZINE T,

F—OfEE L TR 2803 2 HIfRIE IRERDMEE SiTITIHELTVES, (FETWVo L, ¥F—RBZLH
A[RER A 7Y = 7 P 2R THRR U7z hashable TIRFIUIRD ¥ A, ) BEET 2 F —MTHEEIREZTH, HE
PREENZ e BHD FEA; H2F I LT, RRCHEINLT—X (Fur747F X ETR FFEXR
ORLENEE 22 D) LT T,
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N—= 3z 3.8 TEHE: Python 3.8 XD ETDON—Y a U TlE, HENTERLICBWVWT, F— & EDFHIbEFZHH
RENTVERATLz, CPython Tlid, {HAF— X DECFHEXNTVWE Lz, N—Y ar 3.8 22561k PEP
572 TIREINTWS L51T, F—MEL D RICHHiE N E T,

6.2.8 L —43

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

generator_expression = "(" expression comp_for ")"

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

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

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

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

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

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

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

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

yield_atom n= "(" yield_exzpression ")"

yield_expression 1= "yield" [ezpression_list | "from" expression]

yield E xRl —& BEEP EFEY R L —42 BEERT 2 e 2Iffbh i3, o T, BHEERDOAMK
TOAMFZE T, BEBDOARKT yield X ZHHT 2 2 ZOBBIEIY = 2L —XBEUCRD ., async def B DA
HTHHT2 20 al—F VEBIIIERPS c 2L — 2B £F, FlZIERDO X512k %3

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

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

BENTVWERa—TOREIEH D7D, yield RIFEHICER SN R a—TO—fe L THEKLRY = %
L—2AZ2EKETL2DIMES Z e FFFFEhTVE A,

N—Yar 3.8 TEH: yield . BRNEZANTFORa—FTHERLRY 2 2L — 2 XE2EET 27200
Ak E L7,

Tz =X OVWTIEI ST THHEIATVE S, ERMY = 2 L —XBEUE. FEREY =L — 2B
(asynchronous generator function) BT THHAI ATV E T,

When a generator function is called, it returns an iterator known as a generator. That generator then
controls the execution of the generator function. The execution starts when one of the generator’s methods
is called. At that time, the execution proceeds to the first yield expression, where it is suspended again,
returning the value of ezpression_list to the generator’s caller, or None if 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 TH LSBTV ET, =2 L —XBIBIIMED
AL, 12U EDZY FUKRA Y M 2Rb, ZOETE—RHMELEINET, ¥ =2 L —XBEUT yield LT
FAT OB Z FIH T Z RV L DME—DENT T, ZOHIENIEICY = 2L — XD LITAB IR E T,

yield & try EANTHEHTEE S, Y=x L —%0 (BRAITV Y FHRELRITGET 20, IR—YaLrray
12k 2) BTRNICHMAZARVWEE, Y2 XL —X-ATL—XD close() XY v FBMIN., finally HiNHE
TEhEd,
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yield from <expr> Z{HHLZEE. 5X6NLREA T 77NV TRINEIRDERA, ZDAT I TV %EA T
L— 332 TERINMEZBEDY 2 2L —ZD XYy ROMPH LITANEEEINE T, send() THEZ
NHoWwaEE throw() TEINLHSWBHIMIMED A 7L —XITHEYR XY v FRDHIUIEINET,
YR XY v BB WVIEE. send() IX AttributeError »* TypeError %. throw() X X7z % BIEEIC
EHLUET,

WEDA 7L —XDETH, 5| &Z XNz Stoplteration £ ¥ A X ¥ AD value EBIHIEZZ D yield ROME L
%D £, StopIteration Zi#E I FTRUCHIRIVICE Y bEN 2D, ¥ 74T L —XHBT 23 —XTHNIL (P
TAT V=X HNZ5MET) HEINIZEY FEN20DEE LN TT,

N—=Ta ¥y 33 TEHE: 74 7L —=XICHIHl 70 —%2 58T 27201 yield from <expr> HEME 1
F L7

yield XBRAX DDA TH % & =, FHFNIERTEZ XTI,
BE:
PEP 255 - Bz L —4 Python "OI =z XL —&X ¥ yield XDEAEZE,

PEP 342 - ik N/=-P xR L—2ZBWOIL—F> oA ar—5F e LTHHATE 3 X512, Y=
L — XD e API 2R 218,

PEP 380 - H 7S T RL—ZADEEEBNY V7V 3L —XOEFEELHHICT 2720D, yield_from XD
BARE,

PEP 525 - JEREAY L —% L —F VEIBADOY = 2 L — X DELEFREH OB X 2 PEP 492 DLk
TR,

PIRL—E-ATL—EXV Y

COHTRI =2 HAL—ZATL—XDXY vy FIZOWTHMHL X T, oY =5 L — X OETHIEN
HAT&E%7,

PUTFoYzxlb—=2XYy ORI LR, ¥ =L —XHERCEITHDHE ValueError Flft 2k § % rilc
FEELTLEZZW,

generator.__next__()
VL —XERDOETERGT 20, RIZIC yield RPEfFEINI ZA300HHALET, YorL—&
RIS __next__ (O XY v FIZX o THINK., ZDRRD yield OMEIZHIC None & FHliS N E
T, TDHERD yield REFTEITL, Pz —XIE—FHEIL L. expression_list D{E% __next__ ()
XYy FOMPHLIITIGELE T, V1L —XHBRDE% yield ¥FIHT LG, StopIlteration
BIsE A S £ T,

ZOXYy M3EE, PlZIE for W— M AIAAD next () BARIC & o THEWIFUOH N X T,

generator.send (value)
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Tl —XBEBONEANEEZ 7 ED, ETEEBLES, 518D value 13ZF DRFRD yield ROFEER
WZRDET, send) XY v RIERIZY =23 L —RPERLEEZRL., V23 L —XBRXDEEZEKT S
T T T 5L Stoplteration ZiXIH L £ 3, send) DPUFHEINTI = AL —XDBHBRT 2L =
. HZEZITES yield XOBTFEE LR WD T, None #5118 L THOHE X2 D T8 A

generator.throw (value)

generator.throw(type[, value[, tmceback] ])
Tz L= LM ETHNEFRESE T, 203 = 2L — ZBH-MPERT 2 RDOMEZEL £7,
VxR —RPMEELERT B KT T 5L StopIteration BRAELFT, V=L —XEBIE
SNBINEHTRLR V. D LIEES FINERESE 2726, ZOBSNIFOH 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—IHEIL U2 S T GeneratorExit ZFAEIHE T, 2L T, YL —XEED
IR T 50, Biczm—XSInTWa e, (BISMEIE E 8D 572 72912) GeneratorExit 23X H!
ENGE. close BFFOHLITARD £3, ¥ = 2L —X2MEZAKLT 258 RuntimeError 2354 L %
To close() B 2 AL —XPPIHNRERZKTICI DB T LTWR5HRIEMS LEEA,

fERBH

T oMY @Y = 32— Y = 2 L —XBBOIRS # V2 EEFICHMN 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<= 1%i)
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HIDR— % 5D E)

>>> 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\,

JERHEAY = L — X% (asynchronous generator function)

async def B L TERSINIBEPL A Y v FIC yield 3D 2 &, 20T IEEH XL —4% B
LTERINET,

FEFHAY = 2 L — BB Eh b e, RIS 2 AL =2 A TP 2 7 b EFHEN B IEFEIAAL 7L — X 20K &
NEF, ZLT, 204727 PEIY 2 2L —ZBROETEHIE L E T, @, R 11 —2 470
7 M. a—=F YBEBND async for XTI, I AL —=F AT 27 23 for XTHDN SR
FIZELL £,

FERAY 2 XL —=ZDX Yy FO 1 DZBEHT & awaitable 7 73 =27 R EN, TDATI =7 FHH]
B R oT ZWZETHHBRENE T, 2O ZWETEIRYIO yield XETHEA, £2Z THIFH A,
ezpression_list DEZFREF DI N—F VITGRLET, YL —X RIS, e id. BIEEon— L%
B, iR A v 2 NEGEHER &2 v 7, BROBSMLEOIREZLR Y. $XTOa— A VREB RN S 2k
EEKRLET, A 2 AL =X DX Yy FROROA TV =7 bPIREN/-Z e THEITHEBEINS 2. B
EH70% yield KDL Z2MEFCHLTH 200 K5 W CUHZEDTHEET, HHEOD yield XOEIX, E
ITEEBEALEXY Yy FiIckoTEZD TS, anext_ () ZfHio735813. R None 22D FF, 5 TlE

%<, asend ) DEMSNLLGER, HRIZZDXY v NITHESNIAEIZHED $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 = 2 L — XBHLTIE, try HENOEREOHFT yield XBFHTEET, 2720, AT =1L —%
B, (BRI IPELRITET E0, IR=—YAL T a kb)) ETUELDANCHEBAIAZRVWES, try #
HEAD yield IFKHME R D, FITRE7Zo7% finally BINEFTEINET, ZO07r—ATE, FRPAY =1L —
EPMEBIL TWAARY ML—TRR 7Y 2—F7DEBIE. AP 2L —&XD aclose() XY v FEMEUMH
L. BODar—FrF 79 =27 beFETL, 2R KXo TETRELRE o7z finally HidETTES LS ITL
ER
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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 FT,

EHS T RL—FATL—2XV YR

ZO/PNHITIE, ¥z L — ZBEBOETHIENHEDODNZIEFAHES 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 FIZEE,. for =712k o THEIIFUHENE 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

TI7A4ARVE ERHEEBVTRLFMEOHNEEZRLE T, SURIUTDO LI 7

primary = atom | attributeref | subscription | slicing | call

6.3.1 EitSR

BHEZRIZ. 54V DBAICE Y Fe&iirERldDTT:

attributeref := primary "." identifier

T4 <V OFHE. BEHESREISR-1F328OF 7 27 FTRITNUIRSLT, ZHUTHIFLAEDA TV
ZIPYTIEDET, ZLTZDA TV 27 ME, AEIDHEE LB FETH 2 &5 REWEZAER LRI
BYOERA, ZOEMRIE __getattr__ () AV Y FEZF—N=F A FFTEHIELTHRARXAATEET, ZORE
HE2E ST, FISt AttributeError DA ENE T, 25 TRIFNUI, AREhd ATV 27 bRy
fElx, BHEEZAER LA TS 27 MCEDIRED £F, AUBUESREZERERHES 2 . BWVICRZEEL T
T W ELNBZIENHD ET,

106 %8 6 & 1 (expression)
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6.3.2 RFIREC (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 XKoo TIHRFRILEZYAR—bT2A4AT7I=7 MNZ 2 EEDD
EJE

1. vv¥yr, 794~ TvErd TthHhhuE, RV X MOEFHEERIE~ y TROWT LD X —(H
WHEST A A7V koI RD VA, IRFERLIX. ZO0F -T2~y Y ZHADOHE
(value) ZEINL %3, #HARAALDT Y Y77 F XDOHNE dict 7 7 A TT,

2. =T VR, TIARUD =2 ThuF, XV R+ OFHfiFERIE int 7213 slice (LT OHEITam
CET) TRINIRD A, HARAADS =7 Y R 7 7 ZADHNZIE str. list, tuple 7 7 ADNEE
nxd,

AR =T V2 DADA Ty 7 A0 250l 5258 A, LHAL. TXRTOMBIAAD Y —
TUAMWEZ 3 __getitem _ () AV v RiZ, BDA VT v IR%E, A VT YIRS —Tr YADEIEMAT
A3 20T, HIZIE, x[-1] ¥ x ORBOEZLERL 3, FHROMEIES -7 Y AOEBRK L D/NSRIEA
DB THRITIUIRD R A, RFRELIE. (0208A ) A Ty 7 ARFROBEREERLET, ADA VT v
JADHR—=ME, ATV 27 bD __getitem__() XYV v FIKEHNZDT, TORXYy FEF—N=F4 FF
29725 20% HRINICZOYR— b ZBMT2BELH D 5,

XFH 1 EXF (character) #BER THRGILBEO S — 7 Y A TT, XFEFEHORTIER L, 1 XFELE T
5725 FHITT,

63. 731<V 107
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6.3.3 X511 ZAKREE (slicing)

AFGAARGLIBY =T VAT TV =27 b (XFHN. BTNVEREZVARN) BT 2H2HMAOERZEINL 3,
AT A ZAKGIFAE LTHWZED AR del XOXMRE LTHWED TEXT, AT 4 ARGLOMUILIT D
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

FROEANBEGECE DN FE VR ZA0HDET: RAVRMCRZZ2BDIE, ATARVAMIBRZ S
B, WFRILIFATAARLE LTHMRIREINI 2L 0WH 8 TT, (RAF7A4AVRAIEYIRRATA R EEE ]
WIHE), S OB OEHNIIE T, X7 4MAKREL LTOMME D IRFRILL L TCOMRpBELEIND
IR EHETBZL T, DVEVEEZID RN TVE T,

AT A ARG T BEHKAMTIE. U TD XS DET, 774 <V OEFHbiFERIZ. UTIZiAR2 k5121 T
AFTARAYVAMDPOEREINF—ICXoT (AEOHRFRILLMAL __getitem__() XV v F&EHoT) 4 7
7 ZIEETERTNUIRD FRA ATA RV A MNI—DLULED I V= BEFTNTVEIHAE, F—EFEATAL A
BREELEIR L 72 DR D2 X TNTKRD ET;, ZALNDEGE. B—DRA 5 A AEZARELEEIR L 72D OH
F—ZibFET, ~HORTHER T4 RBEHRIF, ZORREHRIhET, WUBRRITA RF AFARFTTI
7+ (IZEBOERE 2R) 1B, 20 start, stop BLU step B, Zh2NEE L TERA, BB
St BRU L OE (stride) 127D $3, XML WEHATE None TEEHZ 5N F T,

6.3.4 IEUH L (call)

BEH Uk, FECHLATREL 72 = 27 b (B 20X function) % arguments DFRFNIE & BIEUHL 5, RII
EDFRINTH>THrEVERA:

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 %8 6 & 1 (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

KEOMEGIBPF -7 — N BORICH 22T THLEVERTA, MXOERMNIEELZRIZT I i
HHFEHEA,

774 =Y OFHIlIFF O LATREA 72 = 7 P TR D FR A, (2 —VERBE. HAALBEE fHAA
BATI 27 PDAY Y R, VI53RAF T2 b, VFARAA VARV ADAY v B, BEY __call__() XYy
FEFROERTOF 7Y =7 bR LAJEETT ), 5IBEEET, WO L 2HlA 2 NcEHii S E 3, K515
(formal parameter) V& b ORESUITOWTIE BHER 22RB LTIV,

F—U— FEBDFET 255G, UTDX 51U TRINIALESIE (positional argument) ICZE#INE T, %
T EDO Ao TWRWRAR Y PRGBS L TERINE T, N HOMES B D 255, (ELIBIZEED
N 2oy MREBXHNET, K2, &F—T7— F5lHuconT, #l72E-> Tt 228y hERELET
GRAF DR DIRGIFB LR LR S, BFIORay 25, tWoZBETT), RAuy 3T TIZTRTH
%o TWis 5 TypeError AR ENE T, ZHLHOGE, SIEZZAr Yy Mo THwE T, (KA
None THoTh, ZOXTRuy M 2HEDHFT), 2TOFIKPUIHX LS, EREDLNTVRVAR Y b
rhziu it T 2BMERKOT 7 + L METHD 3, (77 40 MEZ, B ERI N ZIc—ES
JEHEINET, Mo T, VAMPHEO IS BREEARLRA T =7 AT 7 4L Mat LTI S &, HIE
T332y MCHIBERELRWVERD, 204 7Y 7 PR ETOMUHL2OHEINET; 20 X5 KK
BEHEBT Z2RETT, ) 774V MEBMRESRLTVARY, HOMHD LA TWERWZAR Y P23 ->TWE5E
TypeError fIAADEH ENE T, Z5TRVWEE. HOHDONZAvy b2 57225V A MHIFCH L D5
LTfEbhxs,

CPython REDFHHM: FHE T, AATZRLLROVMES 2205 HAAABEE RS 22D LOAKE
Ao EOVOREIFMB RF 2 XY MEDZDIZ BT Witk LTH, EEFIZEFATT LA TVWRNDT
F—U— FTEEHEINEE A, CPython Tl C SFETEEINLEKD, ARl 0BG Bz =2
3 %729 PyArg_ParseTuple() 2L £3,

REIER Ay FORED % DALES A D 2558, WX xidentifier 2o THHE S NG B0 E
D. TypeError fISA A T E T K5I8 xidentifier B3H 2HE. ZDORGIBUIRATBRMET BB A o724
T (b LR, ROBMEL AR NEAICIZDOR S I) BT £7,

F =7 — F5lEDWThr RGBT LR WS, M xxidentifier 2l o THE S LRI 720
FR D, TypeError BN EH X FE T (R51EL *+identifier 3D BHFE. ZOREIFIIRDHRF—7 — F5IE
BAo7 (F—V—FZF—t L., 5I1BEZF-ITHET2HEE L) #FEZZTWMD T, RAOKRF—V— V5|
B WIBEITIE. 22D (Fiielz) BEE 22D $3,

BEERE OV LI *expression & W) XN 2513, expression OFHMiFERIE 75 7L ThRriFuIz
DEEA. EDAT 7 ITNDEZRZ, BMONEGIKTHL220 LS5 b Ed, £(x1, x2, *y, x3, x4) &
6.3. F31<V 109
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WO LIZBWT, y OFMERERDS S — & > 2 yl, .., yM 2o 723581, ZOFCH LIZ M+4 HohES]
o1, 22, yl, ..., yM, 28, 24 TOMTHLEFETCIIRD F3,

Z Dffiam & L TIE, *expression XD ¥ — 7V — FE|HD BB 1R HDFTH, F—V—F5l8 (L fF
HEOD *xexpression 5 - TZZMW) Db @ KH2bD LTUHEEINET, EoT. ZD KD REIEICHK
DES:

>>> 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—7U— F5|HY *expression X ZF UMM LTI ZL3HED RVDT, EBEIC LD LSRR
GLBET BB D EEA

RAEUE N U T #*expression WX 0iHEb N 725, expression OFHiifERIX T v EY Y TRIFUIRD £
HhAo TONFFZEMDF—7— F5lEE LTibLE T, ¥—12~x v F 325180 (R F -7 — F5l8IC
XoT. H2VEMD T >y 7 OHT) BLcEZ 52 5N TWe72 6. TypeError itk a7,

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|BKICTE 2N T
XFEHA,

N—Par 3.5 TEE: BEITOH LIMEBEOD « 728w 28 x 728y 22T, MES A 75
TNT Xy 7 (%) DERAICET. F—U—F5lIIRHET 2%y 7 (xx) DRAICEIT S X512 DLk, &
#IC PEP 448 TREShF L7,

FEH L2179 &, BIA 2R LR WRD . B2 H20EZ2RL $3, None ZIRFHELH D £3, RO ED
DX CREHENS 2. O LATREA 7Y = 7 FDOIFREIC X o THRERD %7,

BT
IA-HERRK: HBOa—F7ry 71Z5Y X PaESh ETEhET, a—-F7ry 2k $3R51EE

FHBHESE (bind) LET; ZOEFICOVWTE BHEESR CididLT0WEd, a—F7 v 7T return
XOETENZBC, BEBIFCHE LDOEDE (return value) BIRESINE T,

110 %8 6 & 1 (expression)
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$HAAHBIRETIIAV YR HEREIA VX TV RICKFLET;, HARAABEBESLX Y v NOFEMIIZ
built-in-funcs S L T 7Z X\,

DSRAATSTO, ZOZ5ZADHLWA VAR AIPNRINET,

DIAA VARV AR R WET 21—V EBEOBBPIMOIHINET, 2O X, FFUEHLKEDOFHY X
FED—D2RWEIEY X FTRECHINET: 4/ VAKX VA5 Y R bOJEEHIEMENE T,

VSAAVREVR: 7 FAT __call__() XYy FAERSINTOWRITIUIRD FEA; __call__O XYV v
RO X NG EERCAREZ 76 LET,

6.4 Await =,

awaitable X 7Y = 7 N TD coroutine FEfT2—KRHEIL L E T, coroutine function NTOAMEATEE T,

await_expr = "await" primary

N— a v 3.5 T

6.5 NEFEEHE (power operator)

NERFERF, ARNCD 2 FIHEE T LD MWK SR e 2D £9, —77. GRICH 2 HIHERE T L D 1359
WG EBIEIEAIC R > TV R T, MU T X512 D £

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

o T, NEREE T & BIHHE 17722 672 2 HES DB HFTIMCTHON TV AR WSS, HE I3 5N & FHli S
NET (ZOLEREETOMBIEF Z58H L 8 A, DFD -1%%2 13 -1 12D ),

NEREHRFOEIKRIL, ZDDFTHFOH N2 HAAABK pow() LR LT, E5lELTIHRLTEAE
3o BESBRF T @O RIc A, #RIEZORITY,

BHOWHEET T, F5IBPETRVRY, BREIWEAEF LR CAICR D 5, S 5180085 E. 2T
DFIBUTFENBUS BN AR X N, FEVNUETIDR I N F §, FlZIE 10%x2 1X 100 ZIR L E 305, 10%%-2 X
0.01 ZRLE9,

0.0 ZEHODIHTNERT 5L ZeroDivisionError ZXMH L 9, HOBMZ /I TR IR L LAERITERK
(complex number) IZ72 D £ 3, (LHTDN— 3 »Tid ValueError ZiAH L TWE L)

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

6.5. NEFFEHE (power operator) 111
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6.6 HIEBRiNERE L Ey FHEALERE (unary arithmetic and bitwise opera-
tion)

ETORHEAEMERE e 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 ~ (REE) 13, BEE R vy MR (bitwise invert) L7zb D% 52X EF, x DL v M HL KK
1, -(x+1) LLTEBEINTVET, ZOHEAETIIEESL __invert ) FHA VY FE2IF—N—F4 FT 3
HRARLF T 27 MZOABEHINE T,

EREo=2inwFhd, FIEDELVWHETRWESIZIE TypeError BIAfEH XL E T,

6.7 ZIEEEHE (binary arithmetic operation)

TIHEMTEEL, EENREBEIRC R L TWE S, HETFOWTALE, FEDIFBERICHEH I N2 DT
FERLTLEEI N, REFE (power) HEFZRE, HEFIIEZ20L 0L, $ROEREN (multiplicatie)
BT L INER (additie) HEFL2H D THA:

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) HE T, SIBELOEELG 2 $3, 518X WAL BETD 20, FAPEEE T
TS =T Y ApDEELNTRIFINIRD T¥A. BIZEDHE. BEZLEORICEBRINBEAINE T,
BEDGE., =T Y RADOEDIRUIENTTONE T, MDBRLEEZREICTZ 2, O —Fr 2252 %7,

This operation can be customized using the special __mul__ () and __rmul__() methods.
@ (at) HAETIXTIIOFRAIIH LEH SN E T, Python OAAARIIZ DA FZHEEL TVWE R A,
N— g > 3.5 TEML

/ (BRE: division) BX L // (WD ETERE: floor division) &, 5IBEILOEEZ 52 3. FE [ BEEFFHEED
112 %8 6 & 1 (expression)
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BNZEH XN F T, BHOREAERIIFEI/NEGC D 325, BEOUI ) B THREGRIIERICRED T, 20
B RERIBEA R BRENC floor’ BIRK ZEA L7250 D T3, ¥l X3 E %175 & ZeroDivisionError
s EEH L ET,

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

% (FI#: modulo) HEX, H—5BEHE _SIBTHRELL TORRICARD 5, BUHET BT E T HEOIIE
?ﬁéﬂi?‘o HEIEMEDE v DIFEICIE ZeroDivisionError FIANSEH XN FE F, SIBIEIZFEVMNISETD &

o BIZIE 3.14%0.7 1% 0.34 172D ¥ F (3.14 1% 4%0.7 + 0.34 22 5HTT), FREEFIZHEICHE 58
Iﬁb‘?ﬁff% (F7203Em) OFEFICRD £3; FRHEEORROMEMEL, FIHE I oMELD /hE kD
E

Y0 B CREEE FREE I, HEX x == &//y)xy + &hy) OBRICH D 9, UIDIETRESERIE
72y MAIABBEE divmod O: divmod (x, y) == (x//y, x%y) EdEFELTVET, 2,

% HETFE. BUECAF 2 RERERE 21T 5 OWMA T, XF (string) #7227 MiZt—nN—m—-Fh, [H
ROXFHOER (VbW 2 Hil) Z21TVWEd, XFHDOERLDOMIE Python 74 77V V 77 L VR
old-string-formatting fiZz S L T 72X W,

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

P10 B CREHEE T, FREE T, BLY divmed O BRI, BRBIH L TEERS M TWEEA, HNIZE
5756, b DIz abs() Zflio THFE/NMIURITETR L T E W,

+ (h%) EEE, IR LOMES 2 5, 58T & S BUER D, BT bR LD > — 7 ¥ R TRIFIUI7Z
DEEA. HiIEOHE, BEIZEORICER I, MEINF T, BEDHE. ¥ — 7 Y R3S (concatenate)
EhET,

This operation can be customized using the special __add__() and __radd__() methods.
- (&) HEE. 5IBETHEZITo 2R L $9, BUE5 IBIdE THh@EoRIicEfiah s,

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

*1 abs(x%y) < abs(y) EEEFEMICIZE L 2D T2, FEVMUICN T 2B OHEICE. i) (roundoff) 7B
BRZRLBWEERD D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHERAEICR > TWE 77y b 74— L% HETS &,
-1e-100 % 1e100 i 1e100 L [FAULFFBICR 21T TR DI, FHEMEIZ -1e-100 + 1100 & & D ¥ 3, ZAUIKIEEBEINIIEE
12 1e100 L HHTF, B math.fmod ) ¥, BADFIBEFEL—BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EB5D7 I u—FnHEYrE, 7TV a YIREFELE T,

*2 x 7}) y DIEREIEE %&F‘L#ﬁ?kﬁm}: }(Lbbo)tbbk x//y 7b> (x -xhy)//y & D % 1 tbijt% < fa:ZvT I@b% H i?“o FDEO%

6.7. “IEBMER (bmary arithmetic operation) 113
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6.8 7 FEE (shifting operation)

27 MEER, EMTEE XD S EWERIEM 2R o TVE !

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

o3RG IRce b 15, IR BRI E T, o7 MEREZE 5%, B TEA6N
7eey M2, EE3AIEYy P 7 PLET,

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

n By FOHT 7 ME pow(2,n) WCXAMEL LTERINE T, n By FOLET 7 M pow(2,n) ITX 2R
ELTERSINET,

6.9 Ev FEAEEOZIEEE (binary bitwise operation)

To=20Ft v MEMEEICIX, ThZNBRZELIEMNL NLEHD 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 LtE

SiE L E - T, Python B 2 BEEFIZFE CELIEMEZ D > TED, 2 TCOEMERET. > 7 MEET.,
Py FEMEETFEID BELR->TVET, 72 a < b < ¢ PEFETERMCHWLRTWE D LR UERICAR
3y C EiEriEVET:

114 %8 6 & 1 (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, flRAIx <y <=zl x <yandy<=z FfMiickbEs, 2
ZLZDHmA, MiETE y BRE—ELIFHISINL HBRZEDET (Eb0D5ETH. x < y BMBICRZ L z
DEFF -7 FHliENFEA),

RN a, b, ¢, ...y y, 2 DSRT opl, 0p2, ..., opN DHIREEFTH 25E. a opl b op2 ¢ ... y opN z
!¥a opl band bop2 c and ... y opN z EFHICD 5, /L. HIETEERIZ L TH—ELH»FF
iz EHA

a opl b op2 c LHFEVWLEE. a h5 ¢c ETOHPICH I I DT A M EIETOTIERVWI 2IFERELTK
EEWV, flzidx <y >z d (FRVEEEHTEDD TRAD) EL2WTIELVIETT,

6.10.1 fEDLEE

HET <, > == >= <=, BXU 1= 322090477 FOEZHBLEST, A7V =7 b2 EI LR EFFONE
D EEA

FITDx Vb B SLUVE O0FETE, A7V =27 M (Bl id MR T) HEROZ e 2BRTVET, 47
¥ =7 P DfEIZ Python TIERRPHRIAMERTT: PIZIE A 7227 FOMEIZT 7 AT 5 IEMBAEZDD
FHA, ¥/2. ZORTOT—XEEI ORI NIREDRTEDHIET, A7V =7 POEERHERET 2 LMD
HDERA, HBERETIZ, A7V 227 FOEE ZAPICOVTOREDHEEZFE L TVET, ZOEBORYE
WWEoT, HEENICA 7Y 27 POEZERLTVWLEEZLIEHTERT,

ETORZ (EHND 2 WIERHEEIIZ) object DH T 7 5 AR oTWVWEDT, 7 7 4L DOHERDIR S
% object HMAELTVWET, BEXNBHNRAZTA X THRHAINLTWVWS X512, BZE 5T rich comparison
methods TH? __1t__ () REDRXY v REEETZZ 2T, HKROBWEBEVEIREZ A X TEET,

FHLEL (== BLT 1=) DF 7 4L bORB |G, A 7Y 27 bOA—HIRESOTWET, EoT. FA—D
4 VAR Y ZADEMLOFERIZFLVERD, FA—THRVA Y 2X Y ZADOFMILBEOMBRIIFLLL RV
¥9, 774NV PORBEVEZDESICLEDIE, BTOA T =7 b2 RHH (reflexive DD x is y 7%
Bl x ==y) BHBDIZ Lo bTT,

77 A OIEFHEL (<, >, <=, >=) I3RS EA; L L5 & F % & TypeError AR Ed, 0
REENET 7 4 b ORZEENC L 2EEIE, FME LRI T & 5 BAEEBRI TV S22 6T,

Fl—ThW\WA Y AR Y ZIEICEMTRVWE T 2EMLEDT 7 + L b DIRZ TN, BBAREL T 2470
7 b DERMHEICHE W FMEDEAN R ER C IEHRINICEZIZTL x5, ZD X5 BETIXBOIR 2 v
BHARTA X THRERHETET, ERICL EADHAAATITZANITTORTVWE T,

6.10. LtE 115
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KDY R FTiE, REEDMAAAHD B OIRS FENEZHH L TVET,

e WL ODDFHAAALDEAER (typesnumeric) L 4FEHES 4 75 Y OB fractions.Fraction B X f

decimal.Decimal X, TS DOBRDHPH TR A2 S TE T T2, BRBTRIEF LB Y
A= bPENTVRVEWVWSHIRLRH D £3, Bb2IROHIBROHFENTIE, HBED T AW UIEFEIIC (7
TN X LHNS) IELWHBPTOIE T,

JIEBIETH % float('NaN') ¥ decimal.Decimal('NaN') (FFEAITT, B IEME L DEEDIEFLL
BI3MBTY, BEBICKTAREL LT, IFEERBTES EHFMTE RV 2IZRDET, flZ x =
float('NaN') 251E. 3 < x,x < 3,x == x 32 THT. x = x ZETT, ZOIRZFEWZE 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 YA XY R) iF, ZNHOWOHFHHTRALRZBIL b
BMTEET, HRIFEZROBE LToEZ - & ERNEF Tiibi g 3,

XFF (str DA Y ARV R) DI, XFD Unicode Da— KR4 ¥ OB LTOME (FHAA AR
ord() MRV H) Zflio FFENEFTITbLET,

XN ANL F V=5 RFERIIIHRTE 8 A

> —7%7 A (tuple, list, or range D4 Y AX Y RA) OLEIX, FURE S LTL2TA T, range 1Z)H
P Z AR - LTWERA, BRME S LOFMLBOFRIZFEMTLRVE D, B3R5 L0
JEFE L TypeError kL 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.
HAAADAL 7Y ar e d LOFFERLERIERDO X5 ICEHEL £7:

— HROFERPEME L2 200aL 7 avid, FLE FLRS, WSS 2EHREL S LOHBKOMER
DEMTRFIUILD TEA (BRI, [1,2] == (1,2) FERFETCTHRVDOTHTT),

— EFpttE s R — b LT3 aL 2y a YOEFIE. RIDOFEMTRVWERDIEF R CICED FT

*3 Unicode ##TX, A—RARA >V b+ (code point) (fl 21X U+0041) & HRXF (abstract character) (il 213, "LATIN

CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMREXFIE 1 2D a— FRA ¥ M ETEM> TREINETH, E
Boa—FEL Y bOFRMEoTHRITEZMELFH L EADY T, Hlzd, #1535 "LATIN CAPITAL LETTER C
WITH CEDILLA” (&2 — P U+00C7 2 % BEAXF (precomposed character) 1 DRRFTHRBTEE T L, a— I
& U+0043 (LATIN CAPITAL LETTER C) ic® % BEXZF (base character) D312, 2— F{L# U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23t 5l LTHRHTE LT,

XFLN O HEARIEE Unicode D2 — FRA Y POLARATITORET, ZHRABICE o TREEWTEZVAD LOLEEA,
ZAE, "\u00C7" == "\u0043\u0327" i¥, ¥'5H 5D FdF UMHF "LATIN CAPITAL LETTER C WITH CEDILLA” %
KELT02IZd0bbF, ZORRII False LD X9,

HMBEXFDOL LT (DFD, AMICY o THENAZGIET) XFH 2 HET %1213 unicodedata.normalize() % ffio T 7
A
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(FlzE [1,2,x] <= [1,2,y] & x <=y LRICMEICRD £T), MIET 2 EZENFELRVEA,
FWhoavrryayo»eoEFezd £3 (Bl [1,2] < [1,2,3] BETY),

e XYV (dict DA YRRV R) DB DIERHIHEME 722 DIE, FAU (key, value) ZHfo Tk
EDOZDE FIRD 5, F— LHOFMILE TR BHl S F 5,

B LEEE (<, >, <=, >=) & TypeError ZiXH L ¥£3,
o 5 (set £7213 frozenset DA Y AKXV R) OBIX. ThHDROHFHFTRL 2T E ITRE T,

B HAREDD2VIE ENEEH»ES 0L TAEFEBRIERINTVET, ZOBKRIZLIE
FEERLIEA B {1,2 & {2,3} YW 2008 GREAADD 5 —HOHEDEETH 2L BN
EETHDHDFEHA), o T, BEEFRIEFMHITKAET 2B 0518 LTHEYITED D $8A (FIRIE.
min(), max(), sorted() ZEEDV A M2 AN LTHEZ 2 L RERBER LD £9),

FEOHETIZ, ZoERORM»EHENE T,

o MDHARABRDIZE AT Y v FORRESNTELT, 7740 b DHBORS FHNEHAL
\i\j—o

HBDOIRZ TN H AR A A L=V ERS 7 A, Al O RO —BMEORANCHE S BB D D £5:

o EMHER RS TRINZRD F'A, 2FD, FA—DA 7Y =27 MIFLLRITIUIZRD FEA:
x is yZ&blE x ==y

o HBUIHHI TR TR A, 25D, UTOROFERIZF L THRINIXZRD $HA:
XxX==y&y=x
xl=ytyl=x
x<yl¥y>x
X <=yly>x

o BRI TRIINZZRD FEA, LUITO (EFETRY) B3 Z OFHTS:
x>yandy > zhE5Ex >z
x<yand y <= z%56Fx < z

o HWROMBHEMBMEOTETRIIUIRD A, 2F D, UTOXOFRIZFA L TRFIRD $EA:
x ==y &not x =y
x < y ¥ not x >= y (RIEFDHE)

x >y & not x <= y (ZIHFOHA)
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BEO2RERMEFAL 7> a VIZETREDET (R ARV —F Y RATRETIEED F T, £E5®
Ty EYITIIETIEED £¥A), total_ordering() 7aAL—XHBMML T Z X0,

o hash() DFRIFFMEL —HLTWRRBERD D 5, FMiRt72=2 bS5 LRALA Y & afEZH
DOh Ny Y a{ENFHETERVWS DL TN MNEDDH D $7,

Python ¥ Z o —HERAIZHEEIL A, FHE, IFEDS ZORANIEDZWEIE 7D 5,

6.10.2 FREREERR

HET in BXU not an 3FBBEBRERANE T, x in s DM, z 2% s DERTHIUL True 22D, 25
TRIFAUL False 2D EF, x not in s X x in s DBHEXRLE T, TRTOHEAAADS —7r v ATy
BEMIMZAT, HED in 2HEPGEZONLF—2H o TV AR EZRHRNZHATLE LT R—-FLTWVE T,
VR, XFN, BE HEES. BE, collections.deque D &S a Y FFEICBWVWT, R x in y & any(x
is e or x == e for e in y) EFMHTT,

XFHNRNA FHENZOWTIE, x in y & 2 25 y DA XFHTHZ L E, »DOZDL ZIZRD True IR D
F9, A y.find(x) '= -1 EFlTT, XTI, MHMOEREDFEIN DD LFFN e A INET, o
T "" in "abc" I True ZRT I &I bh %3,

__contains__() XY v REFEELZZ—YEHS 7 ATIE, y.__contains__(x) DRDHEIE L R IHEIC
x in y DR DMEIE True 72D, £ 5 TRWEHIX False 72D %7,

__contains__() ZERLTVARWVWY __iter__ ) BFERLTVWEILI—PEHKRI 7 AT x in yiE x is z
or x == z WEY BRI XILDLMHE z ¥y NTDd RIETHEBINLHE, True 2D FF, L. KIED
FNCBIANDIFEETAUR, in DBINZREZIEL LS ITHEZET,

BN, HRORIEZTa a0 ETEERAEST. L __getitem__() ZERBLTVE XS RV ER
7 Z AT x in y & x is y[i] or x == y[i] £ R 2 K5 RIFADERA VTR i BEEL. Zh X D/h
SWEEL A 7 7 ) IndexError ZXH LAV EF, HDZDL ZIIHED True D X3, GO S2D
BISHEH XN 7GE, BISNE in 2 OEHEINZZ2D X512k F3),

AT not in X in OEMHEZKIEL7MHEE LTERSINATVET,
6.10.3 E—1¢DLEE
HAET s BEY is not &, A7V =27 PORE—EICHTZ2T7 A+ 2IT0ET: x is y & z & y BELCA T

VP MRETLE POZDOLEIRVERRDET, A7V 27 FOFE—MIZ id) Bz flioTHES X
Fo x is not y & is DEMEEKIEL b DI £3,

 HENRAR—Yarryary, JV—Y R, T4 X2 ) FROBWEEDLEDIZ, 4 YRR VAR v RREBDHEZIT &5
R EIC is HETOMEZ, —RT3 e HETERVIRIBOLE LM LA, FHlEZEAZAD FF 2 XY P EHERL
TLIEEX W
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6.11 7 —JL;EH (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 YT XA e, A7 v -0 X TEbN B EICIE. ROMIFEHIZ L BRI ET: False |
None . I RTOENIBIIZEMED 0. ZOXFH, ZDayTF (XFH. 270, VAL, #HE, £5. HiEE
BIRY)e FHUANOMBEIIELLBRENE T, 2—FERDOATI 27 MI. __bool__() AV vy 2525
T, BEBEEIARTAXTEET,

HEAT not I, FIEBMBTH 2581201 True 2. FNLANDEEITIE False I D 75,

K xand yid, £3 ¢ ZFHEL X35 2 MBRS z DEZELET; 20D E I, v Z 3l L 7z f65RE
ZIRLET,

Axor yidk T3z ZFHlLET; 2 2ERS z DEEZRL FT; 20 LNDFEEICIE, v &5l U 7=FE R E%
J\_Lij—o

BB, and b or b, RFT{E%Z True X False ICHIEE T, RBICHHME L1251 8ER L 5, I OEREER]Z
LEDLHDET, FIRIE s BIXFHNT, HXXFHIRLT 740 P DEICE ZHZ 20 2, Xs or 'foo' IFHE
ARIEZGEZE T, not 3T UWEZIERN T 2D T, 5IBOBUCEFRL S 77— VEZREL 3 (Hl21F, not
"foo' I& "' TIE7% < False ITKD ET),

6.12 KAR

assignment_expression = [identifier ":="] expression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)
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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—=ar 3.8 TEM: RAKICELTEIDFFLE PEP 572 23 L T30,

6.13 %3 (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]

expression n= conditional_expression | lambda_expr

St (LIZULIE 7 STEBEETY L IENET) 135S B AMEL Python OBMETT,

x if C else y L WIHRIIHRMNT = TR EMH C 2FHHEiL 3, C A% true DHE z 23FHli X AUEIHR S h
9, ThLANDEEICE y DMl SRS E T,

SMEEBICELTEDEHLLIZ PEP 308 #8R L TL X,

6.14 5 L#A (lambda)

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

FALEN (ZLXBRe MEINET) ZELEBEZFERT 2012V E T, X lambda parameters:
expression FMAMA T 7 VTR D ET, ZOEAHF TP 27 PIDITRERSINTOVEIHMA TV =
7 MARRICEEL £

def <lambda>(parameters):

return expression

SIEO—EBEORXIZ BEHES #»ZR LTIV, FAXRTERINEZFERIE 7/ T—Yarvratl
BTERVRICERLTLZEW,
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6.15 XU 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 PRRPFHEERRDO IR > TR HDERE, Py —20Dhr<v2E0RDY) A IR Lick
DFET, RTNLDODEZIEF, VAMZHE2ROBZFELL Y FT, RIELSEAFHHINE T,

FTARVRAZ * 1 ATZTINDTYINYY 2EHRLET, ZOWEETIZ 1757 TRINERD T8A.
CDATITINET Uy ZEINNBTEZDOS — 7 VRARZEREN., HiLnwg I, VR, £EICANAE
NFET,

N—Tay 3.5 TEM: RVAFNTDATIINDT Vv 2RI PEP 448 TRZXNE L,

H—BRox 7N (il BEE (singleton) ) Z{ED UL, REICA Y <=BHETT, H—oRX/ZFT. RE
WA Y= Z2DFR0WEEIE. ATV TR ZORDMEIRZD £F (EDXTVEED 20wz s, REHZEDAL
FR7: O Z2fEVET, )

6.16 FF{IER

Python &, XZ2EPSHANEICFHEL £, 7272 L. RARXZRHET 2 & &, G20 & D bl S
nEg,

PUT ISR EITXDRATTOFMENERF X, IRAFORFIERF LR IR £35:

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 EEFDEIELIRML

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).

thE @it T WS K52, Bk FiE. F—Mo7 2 P 3R THECELIEN ZF > TWT, ErshIC
HEH T 2 L VORI ERF o TV Z BICER LT ZE W,

BETF Bk
(expressions...), AN E 3N VR PR, BER
[expressions...], {key: value...}, {expressions...} T~ BEFRR
x[index], x[index:index], x(arguments...), x. | W™FHE. X 74 A#EE. HOHL, B
attribute 2
await Await 3
*k N E O
+X, -X, ~X IE#L A% vy FEAL NOT
*x 0Q,/,//, % PR ATHIRE, FREL U1 D 5 CTRREL, FIR"
+ - IE s X OEE
<<, >> > 7 MER
& vy MHAL AND
- vy MHAI XOR
vy ML OR
in, not inm, is, is not, <, <=, >, >=, 1= == Figer—D 7 &2 + % &tk
not x 7 — A NOT
and 7 —)ViEHE AND
or 7 —EE OR
if - else LSRN
lambda 7 LXK
= KA

B NERFEET o+ X AHICH 3 BIERMEE TS 5 WIEHEIEY v MEET XD HOREEEEMN 2D T, OFD 2%+-1 13 0.5
b EY,

*6 9 i 6] L EAEIEN A3 CIdE b £

122 %8 6 & 1 (expression)
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ii1p=3

6.17. EEFOEEIRML 123






SEVEN

B#iZ (SIMPLE STATEMENT)

BRI e E, B omMEITRICIN® 55X TT, BH—DfTHIZiE, BROHEMXZtIany TRYI>TANS
TEMNTEFT, HMXOMIILTO®ED TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FITHEERREWATR) HZFTR L THENT201flioz b, (@HIE) oYy (procedure: H

BRERZIRZ2VEO Z 2 TF; Python TlE, 7B v Il None ZiIRL £F) RO T2
T, ZOMDFENVHTHIALEMS N TEEITL, BARZIZ DD FT, AXOWUILLTO@ED TS

125
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expression_stmt = starred_expression

AXBEHDV A (H—oAXDZeddHbh £7) Z{HHEL £7,

MEEE— F Tl fH None TRIFAUR. (EZHAALBEE repr ) TFHNIEHL T, Z DIERO T 2R
BT TEHEZH LT, (None I3 XN DEIFFZHINRWDOT, FuYyOUHLZIT->T
BIEEONERA,. )

7.2 {AX (assighment statement)

RASE, BETZEIC () JELaD, BEARERA 7Y 27 POBUHSCEREZETE LD T 570Icfibh
79

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

| "(" [target_list] ")"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

|

"x" target

(attributeref, subscription, slicing DRSO WTIE 74T HE2SRLTLIZEW, )

KAXBEHDY Z b (ZHRHFE—DOHXTY, AU TRYSNEKY X FTH KL, BERZE VTR e 2/
WHLTSZZW) ZiHiiL, BohZh et 7P =7 Fe2X—5 v b (target) DV A MWL TE,S
ANERALTOEET,

RABZBE =7y + (VA L) ORI > THRINICITDIWE T, 2=y NBEEA[RERA 7V =7 + (BHES
M, RERIL. FRERATAR) O—HTH 256, ZOLHEARERA 7Y =7 MIEEIMTRAZFEITLT, £
DRADENZBIETDH 2 0HMT L2 D 8 A, RADRARELRIGSICEBINEFHITTE 2 dTEE
T, M ricasn AR, EHE MM, Z0oAT7Y 27 MIERTEZ ATV T (IZEEDMEE &
EBRLTLEEW).

Z—%"w FY R NI, AFEMRAFFENTHEN TV T XL, ZRUHT 23479227 FORAR. UTo k51
HiFMIERINLTVE T,

« =7y PIRMDR—=F v b1 DEFTAYIHHWTESL T, EREISHEINTHLOATW 258, &
7Yl MRIEDE =Ty MITRAZIET,

126 % 7 E Bl (simple statement)
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o Else:

- "ENEDX—Fy beMIRE, BHIZTRARXRYRIB—Df\WIzR =Ty bBRE =7 v FY R MZ
—ORFEFNTVEEE: A7V MIATI7IAT, PRI X—F Yy PIRMDE—=F v b
DEED D =D R VERERZRIINIED FHA, BNEDOXR—7y PEDHIOX =7 v Mz, 4
T I ITNDFEHDBERDENLENAZINE T, BENEOX—F vy P EDRBRADX—F v M, 4T
FINDREOEEDPRAZINE T, BNEZOX -7y M, 4 77 TNVDHESHFEDY R FHRA
ENFET (VRAMNETHEDLEVEEA),

— F5TRWEE: A7V 7 M3 Z—F v FIRMDXR—% v FeRILKOEREZESA T 571 T
RIS T, BRIEILSEARLT 22X -7y MTRAZIhE T,

B—DRX—7y PANOHE—OF 7227 PORAE. UTO IS LTHRNICERXINLTWVWET,
o X—7y MOFRANT (H0) OEA:

— HEIDBHEED I —F TRy ZAD global R nonlocal XITHErNTWARWIFIUL: ARNIHEED
0 — A AHRIEMAOL 7Y = 7 PCHEIhE T,

— Z5TRIFAUE: ARidENEN T 1 — OV EETZERIND, nonlocal THD & 7=AMU D HTZERIAN
DA Tz MIHEEINE T,

LRI T TIRHEEADE S, BHHME (rebind) B I hbh Ed, HBREIC K> T, LUATEDHANTH
XN TWATI 27 bOBRA T Vb (reference count) DX BRI o GE, A7 = 7 MIMIK
(deallocate) X4, 7 R& F 727 & (destructor) 2% (FFETIUR) MUHI N E T,

o« X—0 v FBBEBUBROELE: ZREIN TV DL —TEEORMEFHH S N E 3, EIXARRERBEEZ S A
TP NTRINUIRD FRA; 25 TR, TypeError DEHINE T, Kz, ZOF TV =7
M LT, AL 7Y =27 b 2588 LEBIHECRAL TIupunEgbE 5, AZEITTERWY
A, BiIsk GEHIX AttributeError T2, MATE DD FEA) ZXHL £T,

FE: A7 227 030524 222 2T, RAHEETFOMAZBENZRIEH 5 & &, HUKD a.x &
A VARV ADEEE (4 Y RAZ Y ADBUEDSFELRITINR) 77 RBHEOEE 512 7 7 R 5 AlHE
MRDHDFT, EADR—7 v b a.x FHEICA VAXVADEE LTHE DY Toh, HERSIFEMRS
NEF, ZoeBh, BN2 200D a.x FFAICEEZSHT 2 2RO LA HGURE7 7 A BEEZSHR
L. FEBEHLNA YRR REEEZRADR =7y P 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 BT 4 DS RTRZ Y FRBEHIHLTE 3 LdHTIE
F2 LMD FEA

o X—7y PPRTELAS: BREN TV KX FHEiE N £, B2 (VAIDX5%) Ta—

7.2. fKXAX (assignment statement) 127
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RINGY =T VAT T 227 b, (HEOLIR) v B 7F 79227 PAGRLALRTRERD £8
Ao RIZ, IRTRELORTHDFHI SN E T,

—JGER (VA PDEIR) I a—RINRY—r YAF TV =27 P THNE, IRFERIDIZERE 5 2 7213
NER D FA. BEDERL, = Y AORIMPMAEINE T, BEEIEKIC, =7 Y ADEX X
DH/NERIFADBITHRLTERLT, =7 YR 204 VT 7 RAHRODERIHWAAL 7D 27 b
ZPRALTIOVDLWEDEOLNE T, 47 7 ADHPANR S, IndexError 23N SN E T (RFIEE
NSy = VAR AZIToTH, VA NEROMAZBIMITEEEA)

—XKEED (WHEDEOR) v~y AT 27 FOBE. FTHRFIE~y TOF M MO H 2HTR
TRERDEFREA, RIZ, BWEEWRALT 7Y =27 MCBEEM T2 X5 8% — /7 —ZOREERTZ X5
Ry TATI 7 MW EDEET, ZOBRETIE. BIFEOF—/fEOMEFR U F - HlOHETE S 2
TH &L, (ACEZROF —DBFELBRWES) Hilkhd—/EONZHAL THOLEVEEA,

I—HFERDOF 7T =7 MUE, BYIRGIET __setitem__() XYV v FRMUFHEINET,

o X—=F v IMBRIARAREL: ZRINTV S —RKEBEANFMENET, —KEBEREZ (VA FDEI%R)
22— RINKRY =T VAT T 27 VEEZRITNERED FRA, BIRAA T =7 VIR LB —4
VAXTY 27 PTRINERD EE A, KIS, Z74 ZADFRE ERERT RPN E T 7
ANV MEZZNZN 0 > —F Y ADREXTY, LR FTROFHEIEETRITIIERD FEA. 0T
NHrDERPEARBILS, =T Y ADRIPMAEINE T, BMEMC HRZ 025 —Fr Y AOEXZE
TRINEZ LS5 ZFhFET, RZIC, AT ZREHERAA TV 27 P TEEBRI TS —r v 2
FI7T 27 PCWEDLEE T, B—F v b —F VATHEINTVWBIRD, 254 ZOEXFWRAS —
FUADRILEBRoTVWTEL, ZOHARIEEX—F Y b =T Y RORIPEEINE T,

CPython REDFM: FHEDEETIE, 2—F v rOMIXRBROMILFALTHEARINTEY., Bk
Miida—FPAER 7 e —XHREMRZ S — X v b=V % - THERXINE T,

RADERIC LR, FHEHEADF ——=F v 3 [l (simultaneous)’ T3 (flRiF a, b = b, ald=>D
DEBE ANEZET) B, RANREBRDZERHE ES5L OF—N—=F v FTREISHENEI D, RELDOITTT,
BlzZIX, UTFosarZ 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 E Bl (simple statement)



https://www.python.org/dev/peps/pep-3132

The Python Language Reference, 'J'J—X 3.10.13

7.2.1 2B AX (augmented assignment statement)

RKERAE, ZHER RAXZHAGDET—2DXII LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_ expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e 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 (BEORALLE-T, 78y 2B D EHA) LR X FEFMHL, 25—
SOWHETFHTHEORERARO “THEERITV. BREDLOX—Fy MIRALET, X—7 v M3
LRl X A Ao

x += 1 DX REBERERANIZ, x = x + 1 DL XEEMATUIIFERROEMEICTE 325, B ICFMiITI
RO FEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1T L—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y MITRAT 20T
3724, DHioA 7Y =7 PONBEEZEET 805 2L TT,

EEOMRA L ITE N, BRERASIGLZFHES 2 Al £0Z2FHEL £ 3, 2 21 alil += £(&x) 3%7
ali]l ZF#NR. £(x) ZFHE L TMEZITV, RRICHRZ ali]l KEHDHTHT,

RKERAXTITON 2 RAZ. ZTAANDRAR, — XD X =7y b BFET 2562k E, @HORA
ERIT &S b g g, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WMTbh s
ZrzRRE @EEO IHEREFELTY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRBRICOWVWTOEE LEMICEEORAEH XL
9,

7.2.2 FR(FEKAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERREED 7 /) T—arv e d 7 a v ORAXEZHAEDLELHDTY

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_expression)]

WE D KA (assignment statement) & DEWIE, RAFED 1 DIREIND Z 22 TT,

RAGEE LTHHZZMES ., 75 22a—TFHLABREY 2— L 2a—7DBEE, FRIGFHMEXHA, 252 L
IFEY 2 —VOFRKEY __annotations__ I/MIENE T, ZOREMEE. BBH (774 R—= MEROEEIE
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<7y ENTARD B HRHIEDERANOMIS T 2 FHOoMETY ., ZOREIIEZAALIETHD, TR
DEHHNAFEL TV AR HE, 772D LAIEEY 2 = LVOREKDFETOIETHEMN/ER I N E T,

AL LTREHES 2, 79223 —=F3 LTS 2 — VA2 —7FOEE, BRI E T, B h
EH A,

B A 2 — S THENTERPF O T WG EIR. ZORFNEZ OB a—Tte -1 kdoickh 5, FR
FHe R X T, BB a— FI2BBMHINERT A

G H 255, FRERAET 27— 2 ¥ (B THUR) 27T 2001, EBCRAZITVET, MRk
ZROEUNENGEE. AV Z Y RIBRED __setitem__ () ® __setattr__() MEHLIOHROR
EAIL X,

BE:

PEP 526 - Syntax for Variable Annotations (2 7 AZH A Y AR YV AZEBEEAT) ZROBEIRZMT 5.
aX Y PTRBT 2O TRV IEDBIRE,

PEP 484 - Type hints typing €Y 2— A %BML. #HIENTY — % IDE THZ 287 ) 77— a v OFFHE
W70k RIS 2 1R

N—Y 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 &, 07T LAPNICT Ny FH 7 ¥ — a >~ (debugging assertion) % {:HhT % 72D DEFR|Z FIETT:

assert_stmt = "assert" ezpression ["," expression]

Hli7 7 assert expression I

if __debug__:

if not expression: raise AssertionError

LEMTT, HERIE assert expressionl, expression2 l&. ZhEFHfiTF

if __debug__:

if not expressionl: raise AssertionError(expression2)

LEEOFEAMBIfRIEX. __debug__ & AssertionError 23, [FHADMHAAAZEZSR L TS 2 W HITED _LITHK
D> TVWET, FIEDRETIX, HAAAZI __debug__ XEH DR TIX True TH D, B ER XN
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725E (axY FI4 47> ay -0) & False T3, BURD a— FAERSII., 2V A VRRTRGBE LA EER X
NTVWB L assert XDa— RE2—UHALERA, ETCERLERDY —2a—FELS5—X vt —IHITA
NZMEID D FRA; a—FIZRRY 7 FL—ANTERENET,

__debug__ NORARIANERPETT, HAAAZRKDMEIZ, 4 2TV XDHIBT 5L ZWCRESNLET,

7.4 pass X

pass_stmt = "pass"

pass [ XVIRIE (null operation) T3 - pass BETEINTH., MDEZFHA, pass 1F. HIENITIE D
WEEH, a—FELTRMABETLELRVWHED T L - KL X e LTHEHTTY, filz2id:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

A7 227 FOHIBR (deletion) (&, RADER L IEF I TETHRNCERI L TVWET, I TRESR
FEHNIEEARE T, W 2D Y FEBRRBICE YD ET,

X—7"y FYRMINT BHIBRIZ, FLDX—5y FREPSENENACHIRINCHIFRL £ 3,

HZHEIDHIBRIE. B —A N E 72037 m — VAFTZER D S ZOHATOREEZR D RE 3, 5 5 OHARITZER I,
HEIDFICI—F 70y Z7AD global XTHEENTWVWEREIPIZEDET, AHIHBREME (unbound) 72
5. NameError Btk £9,

BUZR, BFERL. BLUER T A ZOHIBRRIEIRX, NREZ L —KEA TS =27 PZESNET; X574 Z0OH|
FRIE—RANIZEY R DZED R T 4 A2RAT 2D EEMTT (2. ZOMMKBERDBRIA RSN AT 2
FTHEINTVET),

N—=ar 32 TEHE: DENE. H24HHBAA N LicT7ny Z70HHERE LTENLEGEE. 0 — b ILAREIT%E
25 Z DHHTZHIFRS % 2 LI ERLBT L 7,
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7.6 return X

return_stmt = "return" [ezpression_list]

return &, BABUERN THSOEMNICA R P LTHNE T, 2 A M L7227 REZRMEBENLEE A
RVRA MDD B25E, VA MPEHMOEZNET, ZAUNDEEL None TEZHZ ONET,
return ZfE5 . RV R+ (%713 None) ZEDfEHE LT, BHEDBEIFOH L2 ST L £3,

return IZX o TC, finally Hiz e bR try XOIMWED G| ZJE X N3 &, EFRICBEED 5T 21112
finally HiDSEITINE T,

VAL —RBEBTIE return XEY =1L —X DD D Z/RL. Stoplteration FIAZAHTIEF T, KX
N7={EZ (HAUI). StopIteration ZMM T 558D, StopIteration.value B D £,

R 22 L — BT SIMELD return XWRIERPS = 2L —Z2DKDD 2R L,
StopAsyncIteration ZEH XV E T, 5D H D return &, IR = 2L —XEKTIEEL T —
T3

7.7 yield X

yield_stmt = yield_expression

yield SUIXEBRMNC yicld X R T TT, yield XEHAWS ¥ yield A THELRIEIME EHEST 2 Z e BHKFE
3, il ZIR, yield X

yield <expr>

yield from <expr>

ELLT D yield 3 & FHliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R ET, BEBIERNT yield 2ff
H¥2ZT, ZOERITEE OB TR Y =3 L —XBBITHZD 3,

yield DEKRDTRZHINE. Vield I HizZRL TSV,
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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.

ZITRINUE, raise WRHIORZ, FIANA 727 e LTFHMEIL £F, Z4UX. BaseException ¥ 7~
TRAFEREA VARV RATRIFNERD A, 7T ARS, fINA VAR ARDER Y & 75 25T
A vRZ AT Bz e TRLNETD,

FIAD B ZFIHA S RBEAD T 5 AT ME FA VAR RAFEDDHDTT,

FL—2ZNy 24 7Y 227 MEIBHE., HIAPEHEINZRICHETESN. ZOHAMICEZAAAHED
__traceback__ B L THE X F 3, with_traceback() Ak XY v F (FL =2y 7 %251 BICHE
Lz UCHIANEZRLET) 20, I EEo THED ML —ANy JRRETI20E2—HICHKET, 20X
91T:

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised exception
as the __cause__ attribute (which is writable). If the expression is an exception class, the class will be
instantiated and the resulting exception instance will be attached to the raised exception as the __cause__

attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

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

7.8. raise X 133




The Python Language Reference, 'J1)—X 3.10.13

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 ffil None 2{§E T % Z & T. HlF0E#EZF/RINICIEFRRICTE F 5

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

FIAMCEE S 2 BMIEHRE IS B D F3, Tz FISMLEICBE S 2 B8 try X ENCH D F3,
N— g 3.3 TEH: None 7 raise X from YD Y & LTHZ 2 k51D LT,

N— a3 3.3 TEBM: __suppress_context__ JEMEORET. HlstDa > 7% bXEENIMNMCIERRITRD
5,

7.9 break X

break_stmt = "break"

break Xi&. #iXE LT for V—7% while L—7ONRITOAHITZ Z e RN TEE T, L—THNOH
BERS I 7 AEROARNCIIHEHTE X EA,

break X, XZHSHZEHNADONL—TEKTZIHE, L—FIF T a D else Hinh 3G EIITFNEAFX Y
FLET,
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for =" break XL -oTHRT TS, V—THlHlX—5 vy MNIZOROEZHREEL £73,

break B finally HiZfES try SXOAMINTIUIRZESTEICIE. L— T2 EBICKT 2R Z D finally Hidd
EITENET,

7.10 continue X

continue_stmt = "continue"

continue I for —"T7% while N—THNDI A M THSGENCDABNE TH, L—THNOBIBERS Y 7
REROHICIIIN T Ao continue XIE. X2 S RO WHIDIL— 7 DR JEHIN LI 2 /e L %5

continue B finally Al&Fioz try X&KklF 5 L &, Z0 finally AIBRON— T A 7 V2D B EIICHE
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 HiHs W) FHAD import XiE 2 DDRAT v S TEITSNET:
1. EVa— A2 EMNIFHL, RETHIUIE— FLAIHES 2
2. import XWRNDZRA A =7 Du— VAR THEIZEET %,

X (A= TREUIBN) HEOHIZEATWS E Z2E b x5 EZOHMMERID import U HEI SNz D
E912, 220DRT v IHEIZ LIEICETINE T,

EVa2a—AERMI. B=FF2 1 DHORT v FOFMICOVTIE, A YV R—F2 AT L OFICEDFFLEH
PUTVET, 22T A VR= b RTLDENEED AR A X T EDIMEZE2L2TDT v 7 DIAHAET T
Bl BABEEDA VR—FTEIRy F—VLEI 2 —LIZOWVWTHRHEINTWET, TDRT v IR
THLWVWHIZLIF. BELLEY 2—ADRAMAP LRV, HBAIWE T 2 —LZHEa— FOFETEED, E
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T a—LOPIUEDBRF T —DEZ20DEEHPHRETNS Z EITEELTLIEE W,

FRLEES 2 —ABEHEICHETELEES, XD 320350 1 DOHETO—HALEIZEMTHEZS X512
g

o BV a2 —LEHDKIT as BHNTWHEIX, as DEADLHZERE. 4 Y R—FENEEY 2 —ADH
MLET,

o MOLHIPIEINTESLT. A VE—FINTVWARET 2a—NADRIOEI 2 —LEoskEE. FOE
T a— VB VR— P EINEET 2 —AADBIRYE LT, u— AL AHEMTHBINET

e AVE—PFEIRTVAREI 2 —APBREIVDET 2a—1L THEWEES, T2 —12E0E VD & —
MW, FDRy T —IANDSRE LT, n—IIVARIERTHREINE S, {1 VK- Xz 22—
1213, EfRETRELAELBHiGE#H - T7 7R LRTNUERY THA

from TBRTIE S 5D LEMLFIEE AL T
L. from BiCHREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHRE XNz 22RO TN LT DA% 4T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBEZ R > T\ 202 HERET 5

2. ZOHMATFHDBEBEEER > TP LFEE. ZOHBANTFHRTHTEY 2 —1DA VK- b ZilA,
AVER—PEINEEY 2N EDBMND 20 HEHERT 3

3. BHEL R 5 0IEEE. ImportError 6T %,

4. BYR RN 0725813, as HiBDH 2452 ZOHAHT. Z5 TRVWALEESAZ{ > T, ZOEAND
SH T — ANVARTZERICRIFE RS

f:
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

WATOV R HE (') KEZHDoTWAHEIE, EY2— A TERINTVLELRHINZETOARID.
import XW\WA A2 —7Du —IVHEIEMICHBE N E T,

EV 21— LTEHRINS BEAINLE X, T2 LOZRZEMICH S __all _ WO ELRIOLHEFANS
ZETREZINTET; TOEHEDPERINTVAREEIE, ZIUIEY 2 — L TERI N0 A VK= b IN4H]
MORDE, XFHNDY =7 Y ATRIFAIEDNITER A, __all__ THBEINLAHENL, 2 TREAINTWE R
BREN, BETZIHPERINET, __all__ BERINTVRVWES, A4 IE £V 2-10

BHIZE TR o7, 7YX —2270F (1) THEBRWETORMOZ L TF, __all__ IFRTONAM
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APl 280N ETT, ZHUd API O—HTRVHD (FDEY 2 —LTA YR—bEUHEOATVWE T4 T TV
BV 2a—ARE) B o DAL TLEORWDDIAHATT,

A YR=PDT AN KH—FER — from module import * -— i, EI 2 — L L~V TDAHFINET, 775
ARBBERT DR ZM B 5 £ F 5 . SyntaxError SN ET,

A VR=FTREI2—LEIEET L E. ZOEY 2 —LOffixt4 (absolute name) ZET 2 HEEH D £
BAhAo B 2oy r—=IRMD Ny F —IJIZFENTVEHAE, HED My IR0 r—IhHZD 0y r—
VHEFART B IR VR TEIENTEET, from DRIIEEZINZIEY 212w I —TD
FHICEBEDO My P25 2T, EMRARTZIEET 2 Z R LIKBTIED Sy 7 —JFEED» 5 WD Lo
BT DZIBEET AN TEF T, LHDO Ky b2 1 DOHE, import 2B IR > TWBEY 2 —LDTF
ETR2HED Ny r =Y % RLET, 32O Fy ME 2 DLDL~NLERLET, RDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FEITT 5 L. pkg.mod A4 ¥ R— b T3 Z iZk D T, pkeg.subpkgl
DOH2 5 from . .subpkg?2 import mod ZHE(TT % ¥, pkg.subpkg2.mod &4 Y R— ML ET, HNA K-
F DARRIE Package Relative Imports OFICEENTVE T,

CDET 2 —AhB0— FENEZREPEFEFNCRD VT TV 75— a D7Dl HAAABEE importlib.
import_module() DMEftx TV E T,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.

7.11.1 future X (future statement)
future 3 1%, FERDRHE D172 A BEEEHE(L X 72 Python @V V) — XA THIFHFIREIC A2 % & 5 SR EIRAT
FEfioT, BEDES 2— LAY SANLEEELDHO, Y4 FIHF BIGTRA (directive) TF,

future IFHIED R WEBER XN/ D Python DAN—Y a VICEBICBITT 27-0DdDTT, future X
WK o THEREDIERE L 2 ) ) —RDRNCZNEEY 2 — VA THAT 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 3. EY 2 — VORHEFIICEDPRITIR D TR A, future XDFNIZEVWTIVWABRIIULTTY -

e EVa2—LDRFaXyT—arXEH (HIUL)
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o« ZOMthd future 3L,
future X% 5 HEDH 2 HE— DHFEIL annotations TF (PEP 563 &L T X W),

future X THMIC TE 2B LMWL EEIRX 9 T3 Python 3 BB LFT I, 2DV R b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNHWEXBLICETHEMIIH > TWT, BAEHMED DT
BRI TWd D, JIRRZRIZTTE,

future 3X&, 3 XS4 VIR D TRl E . bR 5 SO E 72 TR (construct) (20
TEIRMNUINZEINTWEHE, ZEHTEILEILIERZ 23— F2ERT 2 e TERSATVET, #Hik
BHEBEIC & o T (B THAIRED & 5 7)) AEQ R WH LRI Ao e S 2HD 9., 20
By AV TIREY 2L ZHDOR D DI THENTT 208 R DH 20 LLERA, 25 Lka— FERICET 2
OB, FITRETRIEIL TSI ETEREA,

INFETODELTHOY Y —RIZBWT, a2, FIZEDEENERFBADEH > TED, future KA DFEHE
BEEFNTOURESIIEI Y A NS —2EH L ET,

future XD EATRHC BT 2 BRI 2 BRI, import X 2RI U TS, BEHEEY 2 —)L __future__ 23D D, Z
T OWVWTRRETIRNE T, __future__ &, future XWRITINZFRIEHE D LT import ENE T,

future XDFEITRAIZ BT 2RI BRI T, future X TEILE N2 FFEDHEEIC X > TEDL D £ 5,

T, MoRRZERIZZVOTHEREL TV

import __future__ [as name]

ZAUX future XTEH D FHA; ZOUIEF D import XTH D, Z DMDRFR I BEIEAT 1 RS 72 Hll BRI &
HHEEA

future XD A -72EY 22— M A THEDLNA TV SHHAAARE exec() R compile() IZ&->Tay (L&
53— FiE, 774 FOFRETE, future SUZBRT 2 H7 B ERMITIZMES K5 XRoTnET, Z
DR compile) DA T a VEIHTHIETE LT — FHIIZOBBICHET 2 FXFa X Y 2B RLTIE
éL\O

WEA >R TV EDOTa Yy T TRA AL future XiE. ZOBRDA VX TSV REy > a yRTEMTR
DET, AVETVER%E -1 AT a VTEILTEITINREZRZY) M EAZEL. X2V 7 FHIC future X%
ANTEBL ., Hil-EEEIZ A7) 7 I FETEINRICEBT 2ty > a v TEMICRD £ 3,

BE.:

PEP 236 - Back to the __future___  future &0 FHZR

138 % 7 E Bl (simple statement)
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7.12 global X

global_stmt = "global" <dentifier ("," identifier)*

global i, BEEDa— K7 my 7 2R THEIINDIESXTT, global Xi&, FIZBL=@EAT%2 /v — L%
B LTS 2 X 58ETAILE2ERLE T, global b7 0 — L EBUITRAZITS Z 2 IZRARE
TIP., HEHZHZHEZIZZDERE 70— "L THELESEI R0 —r IV EHESRBT 2 TEE T,

global XTHIET 240N, RILa— 7oy 7T, 07 I 47F X I global XK DA - TIERD
FH A

global X THNIZET 24HMNE. REIEE LT, £713 with XX ezcept HIDX—7 v b LTERIND,
for DR =%y MY R b, class EF. BEER. import X, BT/ 7—>a YOPRTERINSZD LTk
DEFA,

CPython REODFHM: BEDOHEE T, IN5DHIRD S BEOPIIOVWTIRERI L TWEEAD, Tnr I
LT ZORMENTAREEHTRETEDD FEA, FROFEETIZ, ZoOflRZHEH LD, BRDS 5107
0o LADERMNIZEE LD T LARENRD D £3,

TOJSIDIDHDERR: global 13 —WFIHT 2R (directive) T3 Z DFRAIZ, global & A
WKatAAENTT— FIZH L TOABHINE T, K. HARAAD exec() PAFINICA 5 TS global i,
BEOIUHLEZ FATWS a— 70y JNHIRZKIZT I L3R, ZOXIBXFITEENTVS
a— K& BBOMCHLEED 2 — FND global XICHEERZITER A, FAEDOZ 2P, B eval() B X
O compile() IZHYTITED T,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal I, FIEINZHBBN T 0 — L EFRLE — 2O R a— 7 TRICHBIN LB ESBT 5 X5
WCLES, Zhid, HEOTF 7 3L N OBIERE T 0 — b L AT EEEZHERTE2OTERTT, ZOXE, I
HBA—FH, Za—oL (EYa—)) Ra—=TPANDOr -2 a—TOIMUDZER ZHRMTES X 51Tl
£3,

nonlocal X THIZEZNI-AHNE. global XTHIEZXNARILE Y, MUDR 2 —FTTTIFEET 2HEE
SZIRLURTNIRD FEA FTLOHFEIMESLNEZRNE R a—TORERPEHR I ZHFRTEEEA),

nonlocal X THIBXINIEHNE, B—HINLRA—FTITTCWREETAIHBLE L CIERD A,

BE:
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PEP 3104 - Access to Names in Outer Scopes nonlocal X DA,

140 % 7 E Bl (simple statement)
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EIGHT

#&X (COMPOUND STATEMENT)

BESUTE, DX (D7 —T) BAD £7; BEE, FIZA 2 TV 2 MOXDETORIENA S DD T
THEZRITLE T, —RINCIZ, BEUIEBATICE Z2hio THINE T, 2E D2 —TIER I Bl E
EHLDHDET,

if « while . BXY for i, EHZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WKCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO F D OFiRTa— KO
L TP FEITTEL LIICLET, B 77 RERD /2. #HNIZEEX TS,

BESOE, —oLL LD Hi (clause) » 572D T, fild, Ny XL AL — b (suite) 26K DFF, —DODHE
EXEHRTEHOANY XiE, BTRILA VFY FLRAUICBIAET, BHiONy KiF—BHICHNTBZF—7—F
THED., aurTHELIET, A4f =M Bk THIAIZNELDEED T, A4 —ME. AN XD 3
TOoar>yORICEIar Yy TRYJ> TEPNIz—DOD EOHMY, /213, Ny Rk ITT—2ZL 4 VTV
FENTLDEEDTT, BEDERADAAL — MR D, SHREEXEXA I TEET; UTOUI else i
BELELHD if BB 200 F-oZF D LARWVWREDHEL2STIEIZRD £35:

if testl: if test2: print(x)

Fio, ZOAVFTFRAMTE, EIan icksMEEanr X hEnTT, o T, UTOHITIE, print()
DIFH LIZERTEITEN B H, RLEFETINARVROL S S2TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt

| while_stmt
| for_stmt
| try_stmt
| with_stmt
|

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, XIZHIZ NEWLINE 2°. Z D12 DEDENT 230 b D TR T LE T, F/ F 7Y a > OGNS T,
XZFIBTERWTHRETHE 2 DT, BIRZIIFEL £¥ Ao (Python T " K56 T2 D (dangling) else’ i
Bk, AAPENZ if XEA VT Y FEIED I TRIRINET),

PUT ofiic B3 2 EMRAI 0GR, IS O7z0ic, BHizhl4 DITICHE L XSICLTVE T,

8.1 if XX

if XX, FMEDIREETT 5 -0IfEbhE S

if_stmt = "if" assignment_exzpression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

if Xt Xe—20—OfHliL TWE, HIZRZETHITI T, BIZR-LHDRA — FZFEEIRLET (H: true
1B false DEFRITONWTIE, T—ILEE (boolean operation) HizZ SR L TL 72X W); Rz, #RLZR A — b
ZEITLET (2L T, of XOMOETIZ, FITRiHiiz SNERA) BTORDBBICR o 1GA. else Hidd
HUX, ZORA — I BETINET,

8.2 while X

while &, ROMELETH M. ET2EDETLDIHEDNET:

while_stmt = "while" assignment_exzpression suite

["else" ":" suite]

while IR ZMH VIR UEBIM L, ETHIUIRPDAAL — 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 XDWRHID AL — "N TETEINZ L, AL —FHNIZHZEDDXDETERF Yy LT, ROEHFF
fliiCRD £3,

8.3 for X

for Xid, ¥—=Fr YR (XFH ZTNVERIZVAN) R, ZOMOKIEA[RE/L A 7S = 7 b (iterable object) A
DEZIE > TRIGUBLZAT S 7 icfibih g 3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAPMEI—ELEIFMENET, ZOMREBIATITNA T2 PZBRLRITAERD £8 A
expression_list OFERIIMNTE2A T L —XBERINE T, ZOHB. ATV —XBEZ 22 ZFhOH
RIIMLT, A 7L —=X056RINLIEC—EDD, A4 = FPETEINFET, TN OERIIFEDAALH
(XA (assignment statement) ZBHUTLZE W) T target list IWRAZI N, ZOH. AL — FBFEITSH
¥3, BTCOEEZMFVYo & (=7 VADETHo72D, 4 71 —&D Stoplteration FIF ZEH L7z
L EIE. HIEEZ). else fidDUIZADNFEITSIN, L—TIFKRTLET,

BHIDAAL — b DHT break XWEITINDB L, else HIDAAL — b EFEITTEI B NAL—TE2EKTLET,
continue XWRHID AL — "N TERITENZ ., A4 — T HNIZDZEDDXDEITERAF Yy LT, ROEZRD
ECFE B . DL ERDBERDPIE NG EIX else HIOMHIZED £5,

for L—EZ—7 v PV A FHNDEBADODRAZITVE T, kD, for L—THNBED T, ZNLHIOE
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 &, O FEDHOIITH LT, AIPMLEE X/ £33 27V -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.

FIANDBE D except HIZD BB UR D o750, HEDI— FEHS XM, 2L THEUHLRAZ Yy 7L
BREHIET, !

ezcept IOy XIZH 2N EFHE T 2 & ZIHIANPRET 2L, TADNY RIBRITF v L EN, #
T RIS T B2 HIA NS RS OBRBREZBED except HIDIMAD 2 — FRMIH L AX v ZIZH L TITVWET
(try XEEBHNERITLI22D X S IlibiE ),

SHIGT % except HiNR D225 &, except HiD R A — MPETINET, TDIE, as F—V — FBEFEIT L
ZFOBRTHESNTVWE X =7y MZHINIRAETNE T, &2TD ezcept HIIETAIRER 70 vy 7 2HFo> T
BRINEIRDERA, 207y 7ORBIZEFET 22, @EIE try X2EOERD LETEZHELET, (20
2, AR ENLZODHEINANY R IDE CHSNTT L THFEL. WOV FSND try 8iTHIS B FE
L7235, MDY R Z20FINZEL RN L ZEKRLES, )

IS D as target Zfio TRAINZ L ZF, ZHUZ except HiDODITHEINE T, ZhEb x5, MUT
Da—FR:

except E as N:

foo

*LogIshg, Flofist R T 2 X5 7% finally HISEVIEEICOAFIHLRAZ y 7N EDD 5, HLWANC X > T, Hufilsh
kb
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M, UTFoa— RIZEREN=Z02DE5R2bDTT:

except E as N:
try:
foo
finally:
del N

o T, HIF% except HILETSRTE 2 X 5105 27201213, FIOZFNTRAINZIFUIRED TR A. BHIF
DHFREXNZDIE. FPL—ANY ZRNEEINE L, FORRY T 71— A LERBBEEED . ROHR—IIN
HETZDIL—L2HNDIRTORFHERHZEFEIETLEI LT,

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 2R DPEE) 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 XOWITNOEDNETEINRIP > TGEICETENE T, else BITREZFIINI. FACH S ezcept
TR I N EE A,

finally EiN3d 285813, BRIBR OMUEEELE T, £F ezcept HiX else HizA®D. try HiNFETEIN
¥5, Zh oo TSR E, ZOFINPUE I N TVRWIEEIX, fISMI—FRINCRESRE T, R
finally BIDETINE T, RESNIBIND D 5 75E1E, finally HIORBTHELENET, finally Hi
ThHlOFINBER E N 2HEE. RIESOTORABNIF LW Oa Y 7HF A e LTRESNE T, finally
HiT return XH 3 WIE break XEFITLGEIE. RESNLASNIBEEINE S
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>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42

finally @iZFEITLTCWAEIE. 707 T 4053 HIAMERIFFIHATE 28 A,

try...finally XD try A4 — bAT return . break . £721% continue XWFITEINEE. finally Hi
b, ZOXE R EEPIT ETEINET,

BIELDIR D EIZRIRICFATSI NI return Ko THRED T3, finally HIIMLTFEITSINS 7, finally
HiCHITE NIz return IIHICHRRICETINDI I IR D £T:

>>> def foo():
try:
return 'try'
finally:

return 'finally'

>>> foo()

'finally'

BIFHZEE S 2 Z oo fERE FIS HICH D £3, 7. raise XA X 2B DERICEET 2 1HHIE. raise
X H#icHh £7,

N—Y a ¥ 3.8 TEHE: Python3.8 RTTIE, FEELOMBIZED finally BiTD continue SUFFIET LTz,

8.5 with X

with &, 70y Z70FETE, AV FTFAPIR—I X R LoTERINLAY Yy FTT v T T 570D
EHONET (with XEAVTHFALIX—TI v £ ar2ZRLTIEIV), ZHIZED, £<H3
try...except...finally FIFH X — 2% h UL U TEANCHAHET 2 Z e 283 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 BHEO with XOFETEUTDO LS ITHEITLET:
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1. ay7F A MK (with_item THZBNLR) ZFHET 22T, aVy7F A2 —Y v BB LED,
2. AVFTFRAIYRA =¥ D __enter__() XYV v P, BTHIdicn—FEINFET,

3. AVFTFRAIIA =T v D __exit__O) XV v Fd, RTMSZLDir—FEhZxT,

4. AVTFTFAIMIEX=I%D __enter__() XYV v FHRMPINET,

5. with WX =7y PEENTWH, ZHUT __enter__() DHORVEIATNE T,

AR with UE, __enter__ () XY v RBPZ I —RLKT LEHEIIE __exit__ (O PHIMFINE Z
CEMREELET, TTDT, dLE—F v bR IADRAFICT 7 —DRELHEIE. ZHEZEDR
A—=FrDOHFTHAELZZ IR EIIHONET, UTORT T 7 2BRLTLEX N,

6. 24— bPFETSNET,

7. aAV7TFAMIEI=I%D __exit__ () XYV v FREINE T, A — "I L o TR T II7zD%
5, ZOFMDOTL fH, FL—ARNy I __exit__ () WKHIKE L TEIIhET, 25 TRIINI 320D
None 5|EM 5 2 5N F T,

A4 = BN K DIRT SN, __exit__() XY v FHALORDEHH (false) 7 HIE. BISHFEAH &
NEJ, ZORDMENE (true) 725 XFINIIIHI S, FATIZ with XDRDXD St E 5

B LEDAA — AP TRNVAS OB TK T LHE. 20 __exit__O »H0ORDEHIZEHA S
T FEATIEIAE LT OFEICL U 728 OMLED Skt L %3,

BIFoa— Kk

with EXPRESSION as TARGET:
SUITE

ZAUIR L FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):

raise

(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 XPAA S SINTZhD X SITETLET:

with A() as a, B() as b:
SUITE

ZAUIR k EfiT T

with A() as a:
with B() as b:
SUITE

FMTHE Z I2E D, BHOa Yy 7TF A2 —I ¥ Z2EBUTICHE > TEL N TE XS, fi:

with (
AQ as a,
B() as b,
):
SUITE

)\\__\‘/“3 > 3.1 "G‘EE *ﬁﬁ@j ‘/7"‘\"7x ]\ﬁ%ﬁﬂ‘:"— ]\ I./i L/f:o
N—ar 310 CTZLHE: {FHNTHELZ T, XEeEBUTICHEILTEF L L5 EL %,
BE:

PEP 343 - "with" 7=k X2+ Python @ with XDk, B, BLUBIPREHIATHET,

8.6 match X

N— a3 ¥ 3.10 TEH.

match IR E—V <o F U 75T HNTHEONLE 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 ZorvryarTid, —EHFHAGTTHENATWR DX VI FF—TU—FK 2ERLZT,

NRE—=UyF U TE K= (case DRA) L~ v F U INROME (match DRA) ZANE LET, & —
V(BT RR=EBAD D) IE, Ry T Y ITHROMEIH LT, vy FTE0E I hOHENMTOIE T, KR
ELTROZENEZD 3

o TUFHIL. B LTy FEM (K- VB - KL BIHIRET),
o T vF LEMBOHRAOKE, REREFIHEL ET,

match ¥ case ¥—7— FiF V7 hF—T—F TF,

BE:
e PEP 634 - iy X —>~< v F: bk

e PEP 636 —- {2 —>r~<vF: Fa—+r U 7L

8.6.1 #HIE

match XOFHEMNLFHEDTRNDOMEIIRDED T3

1. ¥ 7Y 227 bK subject_expr 2RI, 7V =7 MEDEOLNE T, V7 V=7 v ar~EE
G E. BEDOL—L 1o TR TADBEREINE T,

2. case_block NDENRRX =ML T, 37927 MERY v FTI0EIDEF=2v 7 LET, vy FiK
- RO BN —NVFRABRLE T, v F Y I7DF v 7I2& D XX —=VRNOLRTO—EH 50
TARTMHEDPREINE T, BENLRHEL— IR -V OBEIC ko TRER D, BRLET, T
FHRBMLIENZ—OFTRESNZAFIZ. EONEZ—>070OvIAREITTHE L match 20)1¥:'C“
HERATZIECHNTEET,

ER: K=o FHRRRE LTERRLTH, ZOHICEENZ T T RX— IS % AlREMED
HYFET, R L7~y FTRETILATHFMEAHEE Lza— F2FEDLRVWE IR E21F T ZE

o WHT, ¥ FHRKRLED & TERDMEHNZEDL > TRV E WS DHEHEIZ LRV TL W0, FE
ijhjﬁéﬁmkﬁéﬁdPWMH@%ﬁﬁﬁf%b\% ETRR AR DD 3, Bk
BRI EITZ S L5, BRINCFEEKEFEL LTVWET,

3. NE—UBEIN LB E. BEOH — 28 (b LHIUR) FliShET. ZOBA. $X—YHNOHFIHT
NTHBINTVWE I EMEIFINTVET,

o H— FOFHUMEDLETH 20, b LAIEH— FHPZIFHUI, case_block ND block BEfTINF T,
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o ZIHTRITINX. XD case_block X L THIF LG DUEHNETINE T,

o ZHLLE case block DBTEE LR WIEAIX, match XK T LET,

AR HARMIC, match XDARX =V HFMEINZ L VIR T — REELIRETED D ERA, AV E—T
VEDFEEICE - TR, FREF v v 22T 2R EORELEITV, FHliz 2 ¥ v 75 5AREED D D £9

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— FIZOVWTIERDE 7> a Y EBELTL I W,

8.6.2 A—F

guard = "if" named_expression

guard (case —#¥ LTHNZ) BHHLTUITLDH T, ZD case 7Ry 7D A — KWETEINET, H— Fi&
if ORICKZHEIETRILEINE T,

guard [T Z D case 70y 7 DIHDTIRDO B HTT:

1. case 7R Y ZDARX =V DBEINTE0EI D% F = v 735, KMLEGEIX, guard 1FFHixn 3, X
D case 7Ry 7 DF x v 7z,

2. R =PI LI5E1E. guard OFHliBTTOIE T,
o guard RAOFHHEESETH 2355, 344D case 70y I HEREINE T,
o guard SRUOFHHESROEGE. %HD case 70 v ZITFERSINEE A,

o guard OFHliFICHISBEL SN ER. 2o zo s FRHEIAET,
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H—=PREXTH27-9, BIEAZEZ T Z B TEET, H— FOFMZ. THID case 71 v 7 Hh5JHIZ, 8
R— VR UTz case 70y ZIFRIILDD, —200FHEXNRIFIUI VT ERA (DFE D, F— FOFHbIE
EPNTVBIHBTEITSINILEDL DD £F), T/, case 70 v ZPERSI NIRRT, H— FOFHliz Zh
PLEAT o TN T R A

8.6.3 WAL Tr—X7OYY

MEBRATRE R — 27 vy Z2iE, IC TSy F T35 —RA70v 7D L TY, match XOHPT, HEAA]

F—27 0y I BHBAAEETDH 27201213, H— 2k, RX—URBAAETH 2 XERH D £3, <
B — VB AETH B7-DI12F. FONELLOED AN S, FRNEICHIT 2 Z L BT E 2 0E N H
DET, HEAARELRAAZ—VIEZUTOESRBDDATT:

. EDDRBFAETHS AS N2—>

. BENHAX—YDIBARL LB —ONRBATETHS OR N2—>
. FPTFvNE—Y

« TALRA—RNZ—Y

o FMTHDNT, FRBAATRER S X —

8.6.4 NH—>

IR ZokvrarTiE, BEO EBNF 2i5E U ELEZFEHL 5,
e SEP.RULE+ ¥\ 5 3ECIX RULE (SEP RULE)* OMETT,

e |RULE I IEELTIMADSMNERLET,

patterns @ kv FL LRI TD@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

T OFHATIEIAN DR T EDRD, RE =V ORIV ZHEICE VR LHADHHE HHEIZES b1 0%
WCHEVWTWET (ZDIFE A XX, Raymond Hettinger KD F¥ 2 X ¥ MIHEEELZIITODDTT), 7L,
CHEHL FTHEZYNT 270D THD. NEHNLERKEZLHTLORMLZSDTE HOFLEA . T #H
AJRE7R TR TONRX— U EZMEL TV DI TIED D TEA,

OR N&Z—Y

OR & —iZ. HER | TRUSLAEZEROARR—U 25k ET, B

or_pattern = "|".closed_pattern+

RRDY 782 — DAL SEBAEE THo TRVWIEHA, Fh, BIRXEED D, B3 788 — R
THH4FOMEAGDEIE. TRTHELCTHI2LENDHD 7,

OR RE—rTliE,. 37927 MEIHLTIEIZES IR —2 Dy F U IPITbNE T, vy FRENT 3L
FITHRTL, 2O ORRXRX—=VIEHI LA RINET, —f, EDF T RREZ—V LTI 20D
OR REZ—=VIFEB L7z 82k 5,

fHEICE S8 P1L | P2 | ... WO RE—VIEPLZYyFLEI L, BT P2 2L ET, wWih
MDRR =<y FURENTIUITEBICEI ), ZhDNOGETERE 2D FT,

AS NZ—>

AS B =23 Y 7Y =27 MEIHLUT, as ¥F—V—FOEMIIH S OR K&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 LG EIC NAME = <subject> ORAZITVWET,

152 % 8 Z #£83 (compound statement)
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DTFIILnNg—>

V7 oA —=F, —#%ZFR<S Python @ UTZIL B L £, M

literal_pattern := signed_number
signed_number "+" NUMBER
signed_number "-" NUMBER

strings

"True"
"False"

|
|
|
| "None"
|
|
| signed_number: NUMBER | "-" NUMBER

strings ¥ \\5/L—/L¥ NUMBER ¥ \5 k—2 & Python DAL TEREINLTVWET, 74—+ 3OTH
DT SCFHNRP raw KFFI, raw N4 MISHHFRETS, 74—y FMEAXFINUTFIIL IHEHTEEEA,

signed_number '+' NUMBER ¥ signed_number '-' NUMBER ¥ WIS M BHEH 2 RHEIT220D0dDT
T 2D, FEARIEER. HGRNIER 2B RLENHD T, fil: 3 + 45,

fifiBI2 5 5 &, LITERAL IX <subject> == LITERAL TH 2 L XDAENTE X —YTF, VIV ThH
% None ¥ True . False |I is HBE TR/ > THE XN T T,

FYTFvNZ—2

FrFFeREX—ViF, TV MERARNICHRBEL 3, X

capture_pattern := 1'_' NAME

TUR=RAT =NFD _FF xS F X =V TEHDERA (' BRLTVIDEZOHRHETT) &
wildcard_pattern & L THbONET,

NRE—V—DDHT, —DODHHENE—ELLHRET 2B TEEHA, HlZIL case x, x: ... ZHEEWT
FTH, case [x] | x: ... BIELWTT,

FyTF X R VIEFEIENL £ T, FHES AL DR a— 13, PEP 572 TS RAREE 7O R
I—FN—VEFEILTT, TH8bH. ¥TEFED global X » nonlocal XHBHRWERD ., ZDRAEMD A a—
73, #%E D match X2 AR AMOBEKE LD 7,

fHICE S5 ¥, NAME [ZHICAI L, NAME = <subject> ORADTONE T,
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TAILREA—RFNEZ—>

DAV R — FARZ = EHEIEY) (L Th vy F92%) L. AHIORIIL R A, M

wildcard_pattern :=

& X =Y ORTHAINLGEREC VI EF—T—F TF, Lo L, NZ—VOHRTRWEEIEXY 7 b
F—U—FTEDHDERA, 22XV 7T 227 AR guard | case 7Ry Z7OHFTH, BHEOERE D 7,

fHEICE S . _ WIS LE T,

(EVAS

%

fli &% — > 1% Python THEIOMNITF SNEEZRL T3, HX:

value_pattern = attr
attr = name_or_attr "." NAME
name_or_attr = attr | NAME

R k25007 2 OXHIE. Python HHED ZERERIL—IL 10k > CHEIRENET, ZOK—V i3, BIREA
FAEAF 7 = & MEE S LW (HEHET == 1085<) L &I kD $5.

ffiHICE 5 ¥, NAME1.NAME2 (X <subject> == NAME1.NAME2 T» 53 ¥ EDAWRIHL T,

AR —OD match TR CEAEHEIHIT 2583, 4 X =7V XPEANCHRESNTEEZF v v a
L. ZiERZMEBITO e {EZHMA S 2 Al REERH D £5, TOF ¥ v ¥ ald, £D match XDZD
FAT—ROMZ T THAMBENET,

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.
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Sequence Patterns

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 [...]

).

AEMR: 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 *MKEL7z2 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

AM: 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:
e check <subject> is a sequence
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.

156 % 8 Z #£83 (compound statement)



The Python Language Reference, 'J'J—X 3.10.13

Mapping Patterns

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.

ER: Key-value pairs are matched using the two-argument form of the mapping subject’s get()
method. Matched key-value pairs must already be present in the mapping, and not created on-the-fly

via __missing__() or __getitem__Q).

In simple terms {KEY1: P1, KEY2: P2, ... } matches only if all the following happens:
o check <subject> is a mapping
e KEY1 in <subject>

o P1 matches <subject>[KEY1]

*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.

Class Patterns

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:
PIANE—=2IvFOMUBEIIBDHRAZTAX

[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 matches <subject>.attr

o ... and so on for the corresponding keyword argument/pattern pair.

o PEP 634 — ME X — 2~ v F: {1k

e PEP 636 - #iify 2 —>r~<vF: Fa—+rU 7L

8.7 BHER

BIBUERIE, 12— ERBEA 7Y =7 P2 ERLFT (IRERDME HSMR):

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

BIRCERIIFATAIRER TS, BIRUERZFTT 5 &, BfEDO 0 — A AEi M N B 2B A 7o = 7 +
(BABDFATARE — F 2 207 v 8—) KL X5, ZOMBCE 7Y =27 Mcid, BB OH S 7B
Hibid rm— Az fHiZE e LT, BEDZ v — A RAHIEMADBIEBA > TV T,

BIRUE R BIBOAR AR AT L $ 8 A BIBARREGBEEO MO S RicoaEfTIn g5,

BBERIZ—2OMUED 7OL—42 XTIy 7 TEEd, 7aL—2RFBMEERT 2 =, FBERDOA-T
W3 Ra—7TiHlidhE T, TOMEE BB TV 27 b EHE—OFBUCE 2MUH LAJREL 7Y =7 TR
JUERD FX A BBA 7Y 27 FoRb DI, RINZEPBEEGICREINE T, #EOTFTa L —XEA R
FLTHAZINES, FlRE UTokS5ka—F

* EROREOBHIOX L L THONEZXFHNY 7 71, ZOBEO __doc__ BIEICEISH, ZOMMD FFaxXxyF—23a X
FH i FET
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ef1(arg)
ef2
def func(): pass

1. VW WRE EliTF

def func(): pass
func = fi(arg) (£2(func))

L. BiEDa— FTRITA OBZ func LW ARIAN—RINCHRMA ST 2 Z L idn, twH e TA%kRE
£7,

N— a ¥ 3.9 TZHE: Functions may be decorated with any valid assignment_expression. Previously,

the grammar was much more restrictive; see PEP 614 for details.

1 DL LD R3IE 25 parameter = expression DJEEM->TW3 & Z, BIE " 77 4L b5IEUE” 2For &
WET, 77 40 MEZFORGIETIE, FEOH LRI ZSIB T 2 518 IZEKTE. 2058 MKE 18O
T 7 AN MEBEDONE T, HE5IEDT 7 4L MEZF o TWB5E. U 7" 2T 2 £ TO5 8
BTT 7 4V MEEZF > TORFIUIRD $EA - ZHEUEERTIEIRIS A TORWSIHIHIR T3,

TN LI BERERERBDPETINZ L SICEDNSEAFHEINE T, Zhid. 77 40 M5 IBOAUIE LD
ERINDE JWCRE—ELTFHEEN, AL " HEEAD” EHRFCH LOIHHENE Z e ZEKL ¥
T, ZOMERREEEL THL 3R 7740 FIEUEDS Y A FRFHED LI R I 2 —XTIARA T =7 b
TH2L ZWCHETT: BB ZOA T 27 F2ZAHE (FIZX) R MCEREZBM) $58. 2OF 740 b
BMEDEEOMELZITLELET, —MBicid, ZhHEERLARVEETT, 20 X5 REEEZET 2121 7
7 4L MEE LT None Zffiv, Z DEZBEEAADOHTIHRINCT A LET, BIZIZUTOXSICLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BB O L D BIRAHT WS 238, MU L (call) BiTHBRSRATVE T, BBECHLZITS &, <5
XZY R MIERINTETONT XK, MBI ¥—T7—=F 58 77 4L MEDW T HEBRA X
NETF, "xidentifier” BRADEFEETNIE. Ko TRTOMBES I EZITW - =2 IAcwiifbanzd, 2
DT 7 4V MEIZZED R FILTT, "**xidentifier” BADTFET X RoLITRTOF—V— F5HEZT
WolEFMNED~vy ¥y 7437 7 bWt EnE T, ZOT 7V MEAXFRUCRE DDy Y 74T
Yl FTT, "x” % "kidentifier” DBED TR RIFF—V— FEFARTX—KXT, F—U—F5l8uck->T
DABEEINE T, 7/ DHIDKF X ZFNEEH F X —XT, MEIBICL>TOAEINET,

N— ar 3.8 TZH: The / function parameter syntax may be used to indicate positional-only parameters.
See PEP 570 for details.

FlIECIE. FIEAIICHIT T 7 expression” JTERD 7/ 7—23 Y 26 E T, *xidentifier %
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xxidentifier DR TH. TRTOS T /T —>ary22F6NET, BRI, 51V X D&
IZ 7-> expression” ¥R D "return” 7/ 7T —>a v EDIFILNET, INH5DT /) T—Yavid, EEOHE
#h7% Python ORXMMEZE T, 7/ 7= arhdHoThH, HBOEKRIIEDY ERA, 7/ 7—> a3 VOfHE
X, BT =27 D __annotations__ BHED., 518K EF—r T EHE LTELNE T, __future__ D
annotations 4 ¥ R— F 2o 725E1E. 7/ 7 — a3 VIFETRIQEIXFY e UTRFFE N, 24Uz & b FFfi
DEBEDATREIC R > TVWE T, £ TRWVWERIK, 7/ 77— a VIZBEBERPFEITIN- e 2 E 3,
DT —RATRE, 7/ 7= avidy —Ra—FiZBN0 L I3ES IEF Tz ZehdHb 3,

RERHCHER T 272012, AR (BRTCHBX N TORWVER) 2ERT2 2 dTEET, 23 SL4
(lambda) OEITHEFHENT VS T LXRZMHVET, 74X N BEREROMIREZINCHE L Wnw
PIHERLTLEXIW,; Vdef” XTERINZBED 7 2 XA TERINZBEO X 51, 518 LTiERED.,
HMOAFNICEI DB TE2 D TEET, BRORE 7 /7 -2 a UPEFTTELDT, "def” WROAMR K DiEN
T,

TOTIIADXRE: BHREBE N4 7Y =2 b TF, BBEERNTRETEINL "def” E, IRDERTIEE L
THEEZ20— VR ERLET, 2 A M LABEBATHEDN S BHZRIZ, def ZEATVW B O —-H 1
ZRUCT 72 RATEE T, sblllE BEIDITERIE (naming and binding) HizZR L TLZE W0,

BE.:
PEP 3107 - Function Annotations B> / 57— a > DILOHEEE,
PEP 484 - B> b 7/ 5 —3 a v OMEENLERMNITITHEE LV FDEH,

PEP 526 - Syntax for Variable Annotations 7 9 2AZ L 4 VARV RAEREZ EOCEBICTIe Y P WEFTE
2 t&AE

PEP 563 - 7/ 57— 3V OBEESHME ETRHICY ) 7— > a YEENGHE T 2 DT XFIER TR T
ks, 7= avicBIARNASBRBOYE—

8.8 VS RXAER

U5 RERE. FIAF TS 2 L RERLET (BEROE HIBH):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = tdentifier

75 AERIETARER LT, MKV A MIEHE., REZ7AVA M 25257 (XD EEREWHIZ. AZ27
SZAEBRLTIIEIV), TILSH, VA MDZFALHOBEREDFHEIIY 727 7 AL L THRWI TR TH BN
ETT, MRV ZFDRVWI T RIE, 77 4L T, KSR object ZMKT 20T
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class Foo:

pass

. T eRFETT

class Foo(object):

pass

RIZY T ADAA — bW, FlrFAT7 v — L4 (BEIDTERE (naming and binding) 2B L TLEEIW) A
T, HiifEohize — VAR T4 D7 a — OVEFTZERZ - TEITINE T (B, TORL— b
BECBEBERDEENET ). V7 I7RADAA — IHFETLKZ D, FIT7L—L2B3HEEINETN, n—A1
RAMZEMIRESNE T, K, MY R P EEKY 7210, RIEFS v — A VARIZER & B EREE I,
ENEIUES T FAF TV 27 FPERSNE T, RFZIT, ORIV HERIEVT, 7724020
PIARXTY 2 MICHMEENE T,

75 ARKRTRBEDERSNLIEFEIFH LN Z 2D __dict__ RS E T, ZOMEBHRHFTE 2D,
7 AMMEL NI BRI DOEBE 2o TERSINL I FRATHLLZDATT,

77 2MERIE, AT SR ZHALTRIBICARZ< A X TEET,

R z7aL—1r320LRLEIIC, 77RBTaL—1+F5IehHRET,

@f1(arg)
ef2

class Foo: pass

. R WREEMT T

class Foo: pass
Foo = f1(arg) (£2(Foo))

7al — X ROFHEREANIEE T a L — &2 LRI TY, MRIZ7 7 2B CHEEINET,

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.

TOVSIDHDIR: 77 AEBRNTERSINIERIIZ FRABETHD, 2TOAL YRV ABTHEXH
9, A VARV AEMHIZ, XYV v ROHT self.name = value ¥ T35 CRETEET, ZI7AEBHEDA
VAR AEMHD "self.name” KL T7 V7 ERATE, ZORTLTT7 7 EALELE, 4 VAR ZBHEFRZD
I ABEEREMLET, 77 RBEMHEE. A VARV RABEDOT 7 AL MEE LTEZETH, 22183 a—%7
NRMEZES & PR RERICORAD £, ik F 25 &, FEMlREENRR D4 ¥ AR AR T
ER= 2

5 25 20KKDRYIOX L LTHLNZ XTI 75113, ZORAIZEHED __doc__ BHErkbh, ZOZ5ZAD R¥aXyF—o3
VXFR ik ET
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BE:

PEP 3115 - Metaclasses in Python 3000 X &2 5 ZDESEBIEDLEL, XX SAMEDIZ FAMNED X
IR I N2 D ORI E L L2 E

PEP 3129 - 327AL—% 7 J7A7aL—XZEMLERERE BHBTFTaL—Xe XYy FFar—&ig
PEP 318 TEAZNE L7,

8.9 JI—F>

N—a ¥ 3.5 TEM.

8.9.1 JI—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THFEITLTW2 al—F Y 3Z ORRT—RMEILE BRMATE £ T (coroutine 2ZM). 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.
aN—F VEBOREDOH T yield from REZHH T % & SyntaxError 124D 3,

a)L—F VDK

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

N—a v 3.7 TEAHE: 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 TCIERML a— FEFEITA[EER. asynchronous iterator %

E#RS __aiter AV v FEREMHLTVET,
async for I Ko TIHFEERA 7F TN ZHHIIA T1L—2a T8N TEXT,

ITDa— Rk

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_ () EHBIRL TN,

aN—F VBB OAREKDIT async for X&EHT % & SyntaxError 12720 ¥79,

8.9.3 async with X

async_with_stmt = "async" with_stmt

asynchronous contert manager &, enter XY v R¥ exit XYV v FNETEITZ —FEILTE % context
manager T3
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ITDa— Rk

async with EXPRESSION as TARGET:
SUITE

ZAUIR ke 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_ () BESRBLTLIEX W,

aAN—F VBEBOARKDIT async with X2HHT % & SyntaxError 12720 ¥9,

BE.:

PEP 492 - async X H LU await BXLFEFOIIN—F> 21 —F 2% Python DF 2 M E LER

WU, HR— T 2B 724 %R.

ii1pz3

166
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NINE

ky FLARIVEE

Python £ & 7Y &%, BEEANR., 07720518 LTERZbNLRAZ Y I, WEENC A4 TATIE R
o, BV a—ADY =R T 7 ANVRKRYE BRARATEDPOANEZBI P TEET, ZOETIE, Zhth
DEEITHW LN BRI OWTHIAL TV E T,

9.1 2% Python 7O 3 L

SiBROF T, ZOFEEUETEA VR TV RBPED IS WCEFHEINS 0 FTHET Z2LEITZ VDT
M, TR Python 7077 20 & H > TEL e RITLBE T, E2K Python v 7 J Ak, &R
b XN B85E: R TOMAAAEHAEHEE Y 2 — L HFIHAHET, 2D sys (BA RS AT A% —E R),
builtins (FHAAABIEL . B XU None)., __main__ D 3 DEFRD2TOEY 2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FEITT I, a—ArB X7 0 — OV AREIT2ER %
RT3 DI NE T,

5E272 Python 7127 AD#Z. TOHITERSE 77 A VAHDDDHDTT,

A4 YR T) R MNEERE—F (interactive mode) TEEIZNZ I DD ET; ZOHE. A VX TV XF%ELR
BRIV T LEFHATEITTZOTIEIRL, —ERXE—DOFTL (HEXDLEbHDET) ZHAAATIEITL
9, YIHIREBOREEE. B2k 7ur I o 2R 732 ZORBELEFRILTY; £FETE. __main__ OHAHFIHE
FINTETENET,

ST 7T 8E 3 ODEATA VA - ) XEXET: -c string A~ K734 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 77 A REEAND tty 734 R
PolGB. A V=TV XIIMFEE— FICAD £F, ZhLDHNDOEEIE. 774 VEREeERTu I 68 LTHE
TLED,
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9.2 771ILAS

R 7 7 4 Vo SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

P HET, ZOMKEZ UMTORETHWOET:
o (77 ANRXEHIND) 5847 Python 7’0 27T M EEURITT % & &;
o BV 2 NVEMRNIT S L &,

o exec() TEINIXXFHNEMEXEN T 5L X,

9.3 XFEHAN

WEEE— FTOANE, LIFOSGED TITHXX T S E 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE— FTE (Fy TLRLO) HEXDREBICZEATZ AL TRRLRVWI EIHERLTIEEW; ZTh
. HEXOKIEE =PI T 27D DF00 D & L TRETT,

9.4 IXAH

HKANIZIE eval O DD E T, ZHIREEHOEHZEMAL £3. eval O IZHF 23755 8, UT DK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*
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TEN

FERRIGELER

BUTIZRS D& Python OFERLIET T, CPython O S—H 24T 2 7D OXIEER D S EHEEI N H D
T (Grammar/python.gram 22D I &), ZIITRTDIX, a— FERB XI5 —WHEICBRT 25870 %

fé\ﬂ]ﬁbfc)“_:\/“a yfj_o

SOEDFEIX EBNEF & PEG Y ORATT, R, & YR, =27 Y EREFEITL L sk s -7
i < Ja. ZHUIEDFHA (positive lookahead) (F7bH. EZY Y FF 2 DIBRBELD, < v FHEIC
HEINRWV) TT, —HT, ! IFAEDKEHA (negative lookahead) (ThDH, v v F LAV Z2DITHE) T
¥ PEG DJEFF Z3ER (ordered choice) DXEID X5 & LT (IBHMINICHEDATWS / TiE%L) | 2L

FT, SEDFEIZOWT, FHLLIWE PEP 617 2R T 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=I12HE <)
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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

(Ko<= 1%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 !','

|
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=I12HiL)
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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<= 1%i)
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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<= 1%i)
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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 e
| '{' 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=I12HiL)
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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=I12HiL)
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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

ROR=1H <)
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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—SER)
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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]
| "' ',' 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

(Ko<= 1%i)
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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] ']’

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 NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (HIRIEE S 7 ) MREIE S 7 1% duck-typing 5T % H DT, hasattr() KX DHID

77 =9 7 TEIMNEIFTH - 72 DWIDITEE D (B2 magic methods DFE) BFEICA Y R =T 2 —A%E
RILHEZRML £3, ABC IR (virtual) 727 7 ZA2EALE T, ZAIH T I ALK L £8
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X > s 2SR
LTL7ZE W, Python 1213, %< DfflAIAA ABC RSN TWE T, ZDMRIE, (collections.abe
EY2—)LT) 7—ZHMiE, (numbers £Y 2 —LT) . (io €Y 2—/T) X MY —24, (importlib.abc
EV2—NT) A VR=F 774 YERUB =KX =TT, abc TV 2— L% FHALTHED ABC Z/EKT
ERJ

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

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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asynchronous context manager (JEFIfAa>7F X b~ —T %)

M

o F—TU—F5|E: BB LOBRIZE I BORNCHEMNF 2DV D (fl: name=) o, ** IZHilF 7= &F
HEoHofEr LTEINZSE, XX, XD complex() DIMEUFHLTIE, 3 & 5 % —V— F5[HK
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MUESIH: F—U— F5IBUND5IEL, MESIBIZFIEY XA FOTHICEL T TE, T2+ 1ITHIF
7z iterable DBEZREL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

FEHBIIBEBOERICBOTHAINEOn -V EBICEI D Y TohE §, #ID Y TETIHHANCOVTIE
MUHL (call) ZBRLTLEIWV, YV Ry Z7RARXBWTEKERT-DICHLOZXNEMES Z e
HkEd, M- EEZe — AL ZcE D Y TohE T,

R51% . FAQ @ FEFIERGIEDENITTI2? . PEP 362 2B L TS,

__aenter__() & __aexit__ () XY v %
EFRT S LT async with XNOREZEHT 5472227 T3, PEP 492 TEHAZIRE L7,

asynchronous generator (GEHAY = & L — &) asynchronous generator iterator %R 3B TS, async def

TRERINTaAN—F YEBUIBTVE T, yield REFHFORTRLD FT, yield X async for
N—TTHEATEZEOM I ZERT 2DIMMEHENAET,

WENIIEFEAY = 2L — ZBIBERR L £ 32, RiCk-> T EABS XL —21TL—&2 2378546
DHYET, BRSNLERPH L2 THRWEGE, B EenEiEe AL £,

FEFRIAY = 2 L — X BEUTIE. async for XX async with X2 THL await RDDHZZeBHD
£,

asynchronous generator iterator (JERIHAY = 2L —& 4 7L — &) asynchronous generator B THEKEN 3

727 N TT,

ZAUE, __anext__() XV v FEMHo TIERH N7z L =12 awaitable 7Y = 7 b %®IRT asynchronous

iterator TFo Z D awaitable 7Y =27 M, KD yield ETOIFFMY = 2 L — XBEKO AL E
TLES,

yield 12 27202, ZOMETOEITRE (02— I VEH e RERED try ) DMEIZ—FHF L X F
¥, __anext__() TRENMD awaitable 12Xk > T A TR L =21 T L—42 BEBRICHB I
o &, Rl LFERTEERE 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 XOHPTHHTEZ2 A7 =227 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator R I IFIUI D £H A, PEP 492 T#EA X
NEL%

asynchronous iterator (FEMMIA 7L — &) __aiter__() & __anext__() XYV v FERELLATY
27 MT9, __anext__ & awaitable 7 =27 PRI ZITNIERD £H A, async for &
StopAsyncIteration ISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

B 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 7F
(identifier) & TUPF—T— R (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 (fFEATRE) await RTHHATZ2 ZePHRKEZ AT =227 FTT, coroutine 2>, __await__() XV v
FRHBF 722 FTF, PEP 492 BB L TL X0,

BDFL AR EHEEMEE (Benevolent Dictator For Life) OB T3, Python OfFE. Guido van Rossum D
Z&T9,

binary file (N4 FV 77 A N) bytes-like ZTP T b OHRAAABIVEZAANTES J7AILFTox
Ik T, XAFV T 74 0DFNE NAFVE—F ('rb', 'wb' or 'rb+') THDILNRT 7 4L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO %° gzip.GzipFile. DA Y XXV XA TY,

Str A7V 2V FPOMABENTEL 7 7 ANAT T =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#i L7 contiguous Ny 7 7 — & ${knA]
RE#R A 7Y = 7 b, bytes, bytearray, array.array . %< O—fiiV72 memoryview 7Y =7 bA3
ZHUTH D T, bytes-like A 7Y =7 M, T—RFEH, XA FVU T 7 AANORE, Vv FEIEH
L72EER Y, N FVF—REERT VAW REEICHHT 2 e A TEET,

BODPDRETEINAF VT —RE2EEHT 2R0EDRDHD ET, ZOREDOFF a2 XY PTIREL "HAHS
AREZR bytes-like A 7Y =7 P ICERLTWE T, ZHEARRANY 7 7 —F 7Y =27 MZId, bytearray
¥ bytearray ® memoryview REMVZFENE T, T/, MMOEODLDMETIIALELRATY =27 FPHOA
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AFVTFT=& (" HAH LHEHD bytes-like 7 727 1) ZRHELEF, Z£4UTIE 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
THBEAL FA— FALTVALLENET, A4 Fa—Fi .pyc 77 ALF vy Y23, WLT 7
ANVH_ERHIRETENZ L 2R IDERIRDET (VY—Ra—=F2oNS, Fa—FAOFEDa >384
MIEGEXNET), 20 " FEE (intermediate language)” 1&. &4 D XA+ 2 — RIS % HE0KGEE
ZFEITTH RETDY TEFETLI0WAET, HERFRELE LT, N Fa— FNiE#RZ 2% Python A~
S UMITENET 2 Z 2%, Python VUV =AM TEETH S Z L3RI TOERA,

NA Pa—Foms—Eid dis ES2a—L ZHHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__ () method is also a callable.
callback (=N 2) RO D ZREETHEITIN S 2DI5 8 LTHEXH 3B

ISR (VIR) A—HF—ERA TV =2 VEMERT 27007 FL— T, 77 RAERILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALARLT (0FD, JI7RADA VAR YA ETERL
W) BEINSE I ZHNE LTWAREKTT,

coercion (B R UAEID 2 518 E S HEORTIITObN S, HEEDA ¥ 2K Y ZADFORIANDREERDZE
T3, BIZIX, int(3.15) FTFEVNBURB 2 BEE 3 I L $£9, Lo L 3+4.5 Tld, #5183 RH
g h (—O3BEL — o3 EE/NBURE). A% 3 2 H1CF CRICE#T 22 Ud TypeError 543
BFongd, Mllsr oz, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 Tid& L
float(3)+4.5 W5 k3512, a2 o< —pF UCRICERIL L ZTEWT ER A,

complex number (HZEH) K<HIGN TV EIEBRENIRL D DT, IRTOBUIET L BHOME LTRS
NFET, BEIIEBHENM (-1 OFAR) TEBZHI 20T, — RIS TIE 1 e FrH, THTIE j
LEINET, Python 3ERBUCHAAATHIGL., BEOKGLZM > TWET, BEIIKREIZ j 20
FTEEE T, HRIF 3+1) TT, math Y 2 — LOEHEBIRZFI T 2121E, cnath 2V ET, #HHE
BOMHED 2D SEZBFOMET T, KEEZEC 2T, IHIFHEVRZEHRLTLE>TIWT
L9,

context manager (A7 XA MY —T %) __enter__() ¥ __exit__() XV v FEEFRTSHI LT with X
NORELZEH T 2472227 T, PEP 343 2SR L TL7Z& W,

context variable (Y7 FZX MER) a7 F X MKFL TEREEROEL, I, D 2EROMEHIE %
DEITAL Y FTELEDB{ZAL Yy FR=HVZAPL=IJRBTVET, L2rLary7FR MERTE. 1
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DDFEITAL Y FIZWLDO»DayTFAMRHHE, ar 75X NEROF RIS/ IEFRTH 2 X 7
DEBDBIY T, contextvars ML TL XV,

contiguous  (BEHZ, #i5e) Nv 7 7 DI C-EH F7213 Fortran &t TH2HEI1T. 20Ny 7 7138k L
TWVW3EAREET, ¥uXowny 7 71 C #tTH D Fortran #iE TS, —RILOBEFITIZ. ZDER
BT AEY ETBHET 2 X5 REE SN, RFEPELErOHE DI TWEFR T E 3, Z2XT0
C-EfE 2 BATld, X'V 7 FLRIEICEE 2K 2 BRI RE DR FHBRINIZED 5 DIZH L, Fortran
HAE RIS TR BRA O A FHRANCEN & 5,

JN—=F> (AL—FY) al—FYEIITN—F DL —WRERTT, 71 —F 2V icidhed s/ H
BOOAD, Blokd sz imr5HET, al—F U iiFZ2 L OkABME»H A S, HhE, BT
ZEWTEET, INV—F VI async def X THEETEET, PEP 492 2SI L T EE W,

coroutine function (2 —F Y BIE) coroutine A 7Y = 7 b RIRTEE TS, a—F VBEUI async def X
THEREXN, await. async for. BXU async with F—V— FEFOILPHKE T, 251k PEP
492 THAZINE L7

CPython python.org THEAA XN TW3, Python 7127 2 > V' SEEDOIENERN 2522 CF, "CPython” W5
HEEIX, Z 5% Jython % IronPython & \Wo 725y KB 2 XREBNE LS ICHHINE T,

decorator (7L —%&) IO %IRRT, BH. Qurapper M TR ZAH i L GHEHZNES, 7aL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA T DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

F UMD 7 RCHFELE T2, DEDEDbIEEA, 7AL—XIZOVTEH LR, BHESR B&
P IVFAEHR ODRFF a2 X 2SR TLIIZEN,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2\ __delete__() ZERLTWVWAHA 7V =
I TF, HE27TAEBUEDT AV TR THZ &, BHEHRRICE - T, I TV 2RI R BIEDIE
CHiEhE3, @HE., get,set,delete D72 a.b LEL L, a DIV FAFHENTAH 7S =7+ b 2RKRL
FTD, b BT RIZYV TR THNIZNENDTAZ YV TERXY vy RBPROHIhET, TAZ VU TRZOHE
filZ. Python Z7FE< BT 2 ETHEZDET, LWVWIDIE. TRAZVFRZZDN, B XYy R, 7
ORT 4, Z5AAY 9 R, BIXY v R, ZLTRA—RNZ5ADBME Vo722 OEBEDRE 55
T3,

TAZNVTEZDRXY vy FICELTOMIZ. 7R TE (descriptor) MEE % Descriptor How To
Guide ZBHL T2 E W,
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dictionary (&) EED & — 2 EINSATT 28885 TF, __hash__() XYV v F¥ __eq__ () XY v FEHE
EULAEROL 72 7 M EF—ICTEET, Perl Ty ¥ (hash) LFHERTOVET,

dictionary comprehension (EEEANTERGL) iterable NOETH 2 WIE—HMOBEREZUHE L T, ZOMEI L2 2
HEEPRT a7 MREZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
ZE n o 2 1ITSHT2EFFEEZERLET, UR M £ HBEORT 2ZRLTIEE W,

dictionary view (ffE Y 2 —) dict.keys(). dict.values(). dict.items() 2NRT A7V =27 +TY, FFH
DEHOEHN s 2 —2REL T, §2bb, HEILHEINLI b a—R3Zh2 ML £3, §FEH
Y2 —Z AR ) A M2 5121 1ist(dictview) AL TLZE W, dict-views 22 LT
(SE-J AN

docstring 77 A, B, TV 2 —VORAIIONTHEXFHNV T INTT, ZDAA — b DEFTRHTIIIER X
NETH, ar L X THAlEh, 20277, BB €Y 2—1D __doc__ B LTIRIFES R
FT, AVIIRARI Y a v TES GRE: B LTBRTZ3) OT, A 7927 D RKFa X%
HEN R GTTE,

duck-typing H2A TV 7 W DBIELWVA VX —T 2 —2A%EFS>TVEPERET DA T =27 FORER
BRNWTRTIIVITARANTT, bbbz, BlicA 7927 DXV v RLBHELENZ D b/
DLET, (ZELDEIIKAZT, 7LDESRIBIFE, ZRET AL THS.) A VR —T 2 —R%
BEIDEHTZI T, EFRL TS v E&Nfza—REE RVE—T7 4 v 7 RRERHF L TRRM M X
BET, Xy 7 XA type() % isinstance () WK BHIEZ BT E T, (2L, Xv &4V
I% MREEV SR THTETAILdTEET, ) 20Rb D, HEIIZ hasattr () HIES FAFP 7n
oIV EMALETS,

EAFP TEBAI%2 r 2 X DEFL%2FE S HMAES (easier to ask for forgiveness than permission, ~—7 4 — DIk
Al OMETT, Zd Python TIALL LN T WS A —F 4 ¥ T AXAVTIE, BEITEN R —EMES
FET 2D LRE L. ZDRED > TOIGEIHIN LIl £ 3, ZOBRTFRCEFIZ2a—-74
VITRARANMZIE, try XBIY ezcept XD TADZDOPBFHETT, 2O77=v27iZ. CDLX>
BREBTELLMHbATVS LBYL AR A4 L MBWRSDTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, S0z 5. A3V
T, Al BT 272X, HETPHEBMPOH LR Y, E2EIRAOEROMAERTT, OZ D
S ZEWV, Python TREHDOETOMBRERIRE VI DI TREDD FHA, while DL T, REL
TR X 3HDET, RABATEIRLIXTT,

extension module (EIREY 2 —1) C % C++ THELN/EY 2 —/L T, Python ® C API 2F|fH L T Python
a7er—F—a—FeehrbhLET,

f-string 'f' R 'F' LI WZXFHNY 7 I Uik V-string” 2 IEEN. T T A=<y FEAXFEFD
TZI ODEMEEOHFTT, PEP 498 3B L TL X,

file object (77 ANFTI 227 b)) THDOVY Y —ZAAD 7 7 4 )VFEA API (read() % write() XYV v R%&Ff
DHD) ERALTWE ATV bTT, 77A4N0F 7T 20 ME, fERENLFRICE T, EED
TFTAARTZLEDT 7 A0, ZOMDEAL TOR ML —IREETNA 2 (BIZF, EEAHRS, 4V XEY
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Ny T7 0 VT b AT F)ANDT I RAZENTEE T, 77 ANVA TP =2 MA file-like objects
X streams & HMINE T,

T7ANFA T2 MIQWRERE3IEEDDET: F2O NA1F V=T 714, N 7730 N1F
=T 7). ZLTTFFRALT 70 TFo A VX —T7 x4 RF 10 EY 2 —LTERINTVET,
T 7 ANE T 27 b BAELIERERIL 1T open ) RS Z ¥ T,

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 VR=FENTVWBIET 2—1D loader DFERZHTT2A7 27 T,

Python 3.3 KT 2 MO 7 7 4  XD3H D ¥7, sys.meta_path THHAEINS meta path finder
¢ . sys.path_hooks Tl X3 path entry finder T,

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division (Y] D #&THRE) —FILWEEUTY) D 15T 2 BEEIRRE, YID B TRERE T // TF, HlRIE,
11 // 43 22k, 2R ERRCFEINUSBOBEDRETIX 2.75 28 B> Tx¥3, (-11) // 4
& -2.75 B INSWAIC A2 (RE: ADERANDOIDEITI) DT -3 ITKRZZLIFERLTLEX
W, PEP 238 ZZR LT,

B (B MO LANCEZR S —HOXD I e TY, BRI 0 Lo E3518 2T eptikss, Fik
DFEITRHCH B2 RS 2 Z e MR E T, REIE. XV v R, BHEES 22 TIEI W,

function annotation (B¥(7 /77— a2 ) BIED T X —XRREDED annotation TF,

BT/ 7—>arid, BEEFEEYE ODIfEDbATS: fIZIX. ZOBKE 2 2D int HD51%
ZH S SN, 72 int BORDEZFO IS TVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /77— a yOERE BRES O THRHEIATVWET,
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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 (FR—yYavL 7> ay) ZLREHbDIZ ZDRVWXEY ZFRT 20U T3, Python
Z. A Y Ve, ERSEERH UBE T 2ERIN-—aL 7 22 fio ThHR=YaL sy a Y &fT
WET, IN=YaL 7 XiF gc EVa—&ffioTHIETEET,

JIRL—& (YA VL —R&) generator iterator 2RI TS, WEOBEIBITOE I, yield XEHiD
HTRREDFET, yield Nid, for V=S THHATEZD, next() B THELZ 1 OFOWMOH LD TE
%5, HOWM I ZERT 2 DIHEHE LT,

WEIEY 2 AL —ZBRZELE T2, WRCE-sTE Pz RL—FMTL—% 25T HEVNH D £7,
BRSO BRI S 2 TirwgE, RO E 2Bz AL £,

generator iterator (¥ = AL —& A T L —&) generator BEITHERENLE AT =7 FTE,

yield D7 RITRAFETRE (RFTEBPARUHO try i 2E8) 2L T WHIZ—RIc s
NET, VxRL—FA4T7L—& M. L EMNEZIEL T (@ OBMBIETOLTR
WZHT L WIRTE D 5 B4R S % D & IRV T ),

generator expression (¥ =t L —&X) 4 7L —X 2RI TY, HHOZ, V—TEREZERT S for fi
HiPH, Z L CHBARER if Hi oW TWa X5ICRAE T, 25 LTHREnRiE. SMlloRIEcm
JTEZAERL £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v Z7BI#) 225800 LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCEDRELZHV 0T 4 20y F 70TV AL EDRESNET,

single dispatch. functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X 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 ZZMLTL 72X W,

global interpreter lock (Zm— LA ¥ &2 7Y Zua vy ) CPython 4 X7V ZXBFA LTS, —EIZ Python
DNAEI—F ZETFT2RALy FIZ—D2LTTHE I 2RiET 2HATT, 24Uz kD (dict
RYDEEBMAAAREELD) ATV 27 VETADFEKET 7€ 2K L THEBRINICZ IR 5 DT,
CPython OFEENRS O TNICHEDET, A VX TFVXERKERY 7 FTE 2T, vAF7akydos v
HET ZMHINLD TR+ G EHZIT, 4 &) XE2MHIIALF ALy FMETE 2 K5124D £7,

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.

MR HHASAF ALy ME” Lkd 27V & (R 7 — 22l vkETr vy 73 2%) H6
FINF LD, BRI Taty P OHED T + =< VY ADREPSOTHIILELEATL
Too TONRT =<V ADOMEEZRRL LS T2, EENLDEHICR DT MEMT2ER
LRTVET,

hash-based pyc (v > a2X—=Z pyc 7 7 AV) IESEZHRNT 272D, WNiET 2V —R7 7 4 VOREERH
RZITIE R ANy Y a2 AT 24 ba—FOF v v a7 740 TT,

hashable (/v > 2 A[RE) Nw 2 adlfE ATV =27 beid, EHFHBHREDS RV Ay Y2 flizHD
(_hash__ () AV v FABE). o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Vx 7 M T, ARy ¥ 20[REA TV 2 7 PEABTHE Uy & 2 @BE2FHFORELRD D £5,

Ny Y aA[RERA TV 27 MIFHEDOF —DREEDRAUN— LTHZE T, #HESESDT — XEBIZN
Ty Y 2l R F>TVWEN5TT,

Python @4 I 2 =X ITARKRHAAAFT T =7 NI IZL ANy Y aR[RETT, (VA MPHED X
578) T2 —RINRAYTFENY P aPHEETT, (X TN frozenset DL H72) 4 I 2—XT)Viga
VTHE BERAY T AAETHE L EDANY Y aTARETT, T—H—ERDI TADAL VARV AT
HBEOIBRATI 2 MIT 7 AN P TAY Y aARETT, Z061EET (HEZRVT) HEMRIZIESE
flicdh b, Ny >aflid idO) XbhELIhET,

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)) BAEDEEFE-/A TP 27 b T, 4 I 2a—XTNRI TV =7 MITIE, A,
XFH, BIXUOEXTARBERDHVET, TOHDF TV MIMEZEZONERA, FOEEEZES
BRZiE, #i7eed 72 =7 P2ERLRTIERD ERA A 32—RTARBRI TV 27 NI BIED Y
¥ afERRE L 8 DR CEHELZE 2R LET, HEOXF—MZOHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (L7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 25RETH, H TR0 F—YOHBEEHE v r—2D __path__ @M
"o HRET,

importing »2%EY 2—/L® Python I — FAHIDEY 2 —LD Python 2— FTHZ 3 X 51T 3UHETY,
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importer TV 2 —AEELTH—FFT 24 T7I 27 b, finder & loader DEBBHTHHE2ATI =7 b,

interactive (WfF&[Y) Python IZIINEEHIA > 2 7Y Zp3db b, XXz A vy &2 SV 207 a7 MTANT 2

CRIBICEITINTRHERE RS Z e TEEJ, python X AIBEHELS X TICETLTLEI W, (av
Fa—XDAXA Y R=a2—»5 Python DMFENA ¥ &2 7Y X2 RETE206 LOLEEA, ) MEENA ¥
Z7NRE, HLWTATFT7ERLTARD, BV 2 -y r —YOHFZRIWTAS (help(x) ZH X
THBVTLEZ V) DIZIEFITENZY —1TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, 2V 4 SEFHOMMIMELET, (N Pa—Fay

RATHBH B0, ZOXPNIEHKTTD, ) TITOA Y RFYRFFELIZ, Y—Ra—FD7 74l
Z, FTFETAMERICL T OFTI L L Vo BER LIS, BERFTTEZ I EZEKRLET, 1V
27 XBAOEETERE, a2 4 FJBRADEF/BLDBHE/ TNy Z7OH A 7 NbOD, Tus
7 LOFATIF—MITEWT T, WEH ST E W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TV 2 -1 ITRTDY

VT 4 IIVENEREZ R YD, TRNTOMRLZY Y — R Z BT 5, Bl 7 =AD&
T, ZD7x—RF AR=2 ALV E ZEBEFOIHELEST, ZARCEID2—F—ERDT AT 7 X—
% weakref I— Ny IBELHENEZeDHDET, vy v PRV YT 2 —AHFICHE[TFTENEZa—F
. ENPMKET DV Y —ADRTTIEELRWV (XL H 200574 75V —FEY 2 —/L% warning Bk
TF) 7=DIThRA 2 FSMCER L £ 3,

AVER—FVERT Yy PR T3 ELHHIE  main | BV a2 —ARFETIRTWERAZ Y FFOE
I3 T LI TF,

iterable (RIEAIGEF 7V =7 b) BEr—fEC | DF0BEE2 47V 22 b CF, KEAREF 7Y =2 Fofilic

. (list, str, tuple EW\Wo/2) RTOY—F VAR dict ® T77AINFA Tk tuvszko
PDIES —or R BB WVIE Sequence BT FEIE Lz __iter__ () XV v ¥ __getitem__() X
Vy REROIED I FADA VAR VAREENET,

RAEAREA 7Y = 7 ME for V=T ARZOMZL DS —Fr YR GRIFE: 22 TOY—FrrREid, ¥—
Ty RBITRBR L T2 DF e v S BIR) BRE L 2 5K (zip(O), map(Q), ...) THATE X3, KIEATRE
AT7Y 27+ RAHABBEE iter() DFIEE L TET L, ATV 27 MIHT 24 TL—&Z2ERLET,
DA T L —RIE—HEDEZ T ZETEIMER TS, BEHIIRKEIRRA 7Y =27 25 BIcid, iter )
EMARDATL—=RA TV 27 V2 HOTHIET 208 EH D A, for XTI I DOHMEEBEHC
T, RN READOEREER L TL—7 2B L TWAHA 7L — X 2R LET, 17L—2 . >—
TR TVTRL—F BBRLTLIEZ W,

iterator (A 7L —&) T—XDRNERHATE2A T2/ b TF, A 7L —XD __next__() XY v F&#D

RUMCH T (F7213HAAABE next ) 1ICET) &, MOWOFOEHEE—DOFTORLET, 7T —XHR
{52, DI StopIteration HIMfEEHL T, ZORRT, A 7L =247 =27 MIRET
BH., zhlBEE __next__ () Z{[EFEATD Stoplteration ZFEH L EF T, A TL—&IZ. ZDA T
L—&A 7Yz PEKRERT __iter__ () XYy FEFEELRIFNIBELRLVDT, 4 7L —XiED
iterable 2T 2IZL AL DEFITHHATEE T, Fo2 D LAFINIERORIEZITO X5 ka—
FTF, (List D&H7%R) ary 7+ A7V =27 ME HEZ iterO) BIICA TV =7 MIZELLD for
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IV—THNTHS 722, FilzieREHOA T L -2 LET, TNEATL—XTITEI LT L. Hi
BDATFL—a Y THABADELA TL—ZA T2 b BEMIGRE TR0, ZZ20aryTFFD X5
ZoTLELET,

BRI typeiter I2H D T,

CPython RZEDF#: CPython does not consistently apply the requirement that an iterator define

__iter__Q).

key function (F—BI%) ¥ B H2VIIREEK L E. ¥V — FRIEFLBD 72D DEZ RSO L AlkE

7Y =7 b (callable) T3, HlZIE. locale.strxfrm() % F—RBIEUCMH X, vr —URFDOY -+ D
BEFICDo oY=+ F—%2IRLET,

Python ®Z L DY — i F—BEEZIIWM D BROWNES 7L —FLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £9,

F—BREER RIS O H D FF, HIZIE str.lover() XV v FERXF/NCFEXANL WY —
FERITOF B LTS CeAHRE T, DWW lambda r: (r[0], r[2]) D X574 lambda
Ao F—BHEEL P TEET, £/, operator EY 2 — /LI attrgetter(), itemgetter(),
methodcaller() ¥ W5 3 DDOF -V A M7 7 X2 HRHLTVWET, F—BEBDIEDHF VGO
iZ Sorting HOW TO 2L TL 2 &\,

keyword argument 25| 2SI LTI W,

lambda (5 4 %) BLDA > 54 VBT, BEHHERHENEL 2 FHESHS 1 50 X 2E8A4FF, 4

LBYL

locale

XEEBUE 1E A #01% lambda [parameters]: expression T3,

FZ2BIEDH (look before you leap) ] DTS, ZDaA—F 4 YT ZAXANVTIE, HOHLPBRRE
179 AN, BIRIVICHTIZSRM (pre-condition) HIE ZITWE T, FAFP 770 —F L MBI T, if Xh3
L EAMONE DRI T T,

WAF ALy FIEINZEBE T, LBYL 7 70—k " R37 @Y 7 R BEOBAGIREE 5| &
CFTVRIBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v ROBERDAENS mapping 25 key ZEDRS KRR LET, ZOMEIEK, vy 2350
EAFP 7 e —F %25 Z L THIRTEZ %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 DMABRAAD =T 22 TF, VAPEWSHATTIA, V7YX PTIERL, fio
S CE DALY (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH L2 VIE—HOERLZWH L T, 2R Z Y
A MEIRT, AV 7 FPRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 #EHEEGEL (0x..) LEXFHNH»EHK25 ) A AR F
To if HildA T a rTY, if HiLWIBE, range(256) DR TOEBNLHINE T,

loader EYa—N%0— R334 7Y 22 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEBA, B—X—I3—INT finder 2 HIRENE T, FllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFFET T,

mapping (¥ vy BV 7)) {FEDOF—HFEXE VK- L TWT, Mapping 5 MutableMapping @ fHHRHEK >
TJA THEINZAY vy FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ B
3H D ETH, HIYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 72
ISAAN

metaclass (XX FR) 7 F7ADI FATT, 7 I7RERIZ. 7 IR, 77 ADEFL, HEZ 7 ZADY A b
PEDET, XX 7 7RF, 216 30518 LTRIUIMD, 77 RA2E2BEZAVES, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 23R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—H —ICH - T, XRXT 7 RFILLBEDRN
HDTT, LoL., —HOBETIE, XX 7 FRIBHTIVLA Y M iEzRB LT, e 23EHEY
7eRADu R o7, ALy Re—=THE2EBMLED, 7927 bOEREEBHLEZD, Y7L b
VEFEETZRY. ZLOBETHHAINE T,

R X2TTZ 2BRLTIES W,

XYYy R (XYY R) ZIARKOHTERINZEK, ZDI77ADA VAR ADEMEE LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOH—5I18ILEE self
CIENET), B ¥ RA SN O—T 3B LTLIZE W,

method resolution order (XY v FERIEF) FRERAPICHIK Y 7 ADRNEREZ BRSNS IEHTT, 2.3 UKD
Python 4 > 2 =7V ZHFEAF 2 713V XL 0FMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (€Y 2—/l) Python 22— FOMKHEN L LTE6 AT 27 M TT, €Y 2 —MIEED Python
FTV 2l VEEFUARIERERLE T, Y 2 —MIZ importing OUIRIZ X 5 T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWN,

module spec EY 2 —AEBR— KT 23DfEbONS A VK- FEHOERE FLHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL T FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLESW,

named tuple 7 &EiIffE X FA7 WS HEEIX. ZF AL ERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AIGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D0 DHAALRIIHHFIN E X T LTT, HDF)
¥ 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 MFHAABENI R > TWE T, ZOMUTHHHIN E 2 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HHIDT7 4 — L FERERLTERTEE T, 20 L5K7 7 RIEF
BCcE W=D, collections.namedtuple() 77 7 M VB CTIER L7z D T&E £ ¥, BHDHIEE. FH
TEVIHAFIT E X TR AIAADARIT & 2 TIEZINTIINR X Y v RE2BIITEE T,

namespace (FAR(22MH) 2RI SN LT, AEIEMIEEHEL LTEEIRE T, AEfEicE st 7
Pz D (XY RD) ARNTIRE -0 TR, RFAINAED D, KIBWEb D, Z L THAIA
ADBOVHD T, AHZEEBHATOEREEZC LT s TEY 2 — M2 R— 32, HIZIFEH
$ builtins.open & os.open() BFHHIZEMTXAENTVWE T, /o EDEY 2 — B8 E HE
LTWBH0HRT 2 28Ik o THRZEMEATHMN e RTFIHEZ R L £ 9, HlRI1E. random.seed() %
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THEREINTWVWS I HHH
5, TT,

namespace package (HHIZERI Ny =) T v r—IDary 7+ LTOAREMEINS PEP 420 TER
Iz package T, HRIZEM Sy =D 3WENRRAZFEFLRWZ e 23T, __init__.py 774V
R0, reqular package 13RI D 3,

module 2L TL 72X W,

nested scope (R A FINR =T ) HMITERSIN TV IEHK ST 2MERETT, HlIRIX. 2B IO
B O TERIN TV E5E,. NAOBEEIIMIOBEKFOZHESHTEET, A A PEhkRra-T
(77 4V b TREBOSREI N TE, ZRORARTERVOTERL TSV, =R,
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BOAMMDR 2 —FTCEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEELZET, nonlocal THMIDEEICEZADFET,
new-style class (FIAXANT FR)STIERTDY 7AF 7Y =27 MELILTWY 2T OE WAETT I, DA

@ Python D= a YTk IR RANT T ADAD __slots__ . TAZ VSR, __getattribute__()
I ITRAXY Y R, ZLTHIAY v FED Python O LW, SHELERERFIHTEE L,

object (A7 Y= 1) K (BIERMH) LERINRLZEN (XYY F) 2502 TOT—X, L& ®T
DFHAZAINT ZZA DRMOEE 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 & W,

parameter ({5 1%1) ZRITOFEMAKT BE (2 AV Y E ) OERICBOTHEENZT 2 Z518 2EELET, K
SIBICE 5 MEDH D 5

o fIBFLEF—T—F: UE THIWE F—T—F3 B et LTEIT P TEZ5/8EfBEL T,
2RI ZIELLT D foo R bar DX ST, 77 4V DREIFOBEETT:

def func(foo, bar=None): ...

o NEBEHEM: MEBEIXEI-TOAGALNZGIHMEEELES, MESHOLIEIX BEERDTIHED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRED posonlyl ¥ posonly2 \INiE
HHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— FEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDREIEY A McED=A]
EEMBSIMEZIEHD * DEKTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETEICZ SNMEREOMES A T) EEOEMOMES A E 2 5
NZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZIT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBBPEZONE I EELE T, ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNZ **% ZOFBZ I L TERTEE T,
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RBIBUE A > a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

R51E . FAQ D FE5IE LRI DE NI TTH? . inspect.Parameter 7 7 X, BHIEE £/ > =2
¥, PEP 362 2ZRLTLZX W0,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGZFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A b
7z path entry W2HBEY 2 —NVERDF 2 HEEH>TVET,

NRRALY M) =T 74 VRPFEHETH XY v RIZOWTIX 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
L HERH > TWBIGEIT path entry finder ZiBL E 5,

path based finder 77 # L+ @D meta path finder @ 1 2%, €Y 22— D import path ZHREL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAEZRLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes 7V 2 b, F721% os.PathLike 7R bV EEE LA TSI 27 b
DENPTT, os.PathLike 7B FANZHR—-bPLTWVELF TP =7 M os.fspath() ZMESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITE £ T, os.fsdecode() & os.fsencode() &
ZHEN str H BV bytes IZRZDZRIET 2 DI R £F, PEP 519 TEHAZIF L

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L THBRZRET 2, H20iX
Python OFHEHES Z OBBRLEREIC OV TR T 238G LETT, PEP &, HREIC DWW T OB Hiffi
IR 1R E T 2 HARE DRl (BHEm) ZIn R 2 NETT,

PEP 3. #HSEEDIRRICh D2, 23 2 =7 412 & 3 HEIREOEMR & Python 127 X 2 3ZEHAWT D
EDDDOREENOEHEL 223 2 2ERLTWET, PEP OFEEZEICIZ2I 2 =7 1 NOBEER T
52k, RMEBERZNENTZ2ZLOEBEDD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEF XN TW 5., namespace package \ZJET 5. HED 7 7 A D (zip 7 7 4 VITHEMN
SNTWBHAbHS) 1 ODF 1 L7 b ) IS b0,

fIE51% (positional argument) 5| 2L TLZX W0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HFHERVICPRN SN DT, ZD X574 A
VER—=T 2 —ANDORKEREHE I, HWETHS L INTLARHEIIARINTOERADL, a7HRBHEICE-
TRE L ARINAUE, BRAEEIBEE ([ VX2 =7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAIITONEDDTIEDH D ERA - ZHUd API 2HAALENCITRE L S TWiE
RIGRIEDPBEE L ZIZDOATONE T,
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TE APLIZOWTH, BITEMEDBZWEHIX TRETER LARINTWET, BERHAL5E
THRIT ALK E R T RETT,

Zo7at2z kb, BES A TSVEIMEr R T VI —ICEVWHEETAD SN Z L, R
PEZTELEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALTT, (Python 3 BEWFFRDFE - IEHIES N

S1TF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—NLE X HTErNza— RTid# {. Python ORI A 7 4 F 212 - /2%

ZHa—Fh, HlziX, Python D—f&Ni A4 7 4 F L TE for XEMFoTATIITNDITRTOHEE
WKE->TL—7LET, tDZ < DFFEICEZOMAMEAIZIRND T, Python IZBATHWARWAIZFRD DI
BUED AT > 2 =%F50d LN 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 —NVRA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV EAD, 7 RR” BRT Py MERIL TS, PEP 3155 TEHFINTWVWET, by LR
79 ATlE, Bi%EA 727 bOZRIEFRLTT:

>>> 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 —NAADOBRTHDLNS &, TEMB (fully qualified name) X T XNTORRY 7=V %k E 2K
DKy +EFREL, HlZiF email .mime.text ZEKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'
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reference count (BRA TV b)) 24TV 27 MINTLEBRO, BRAVV EB0CHR-oTL E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EIQEHNERAD, CPython FE
DEERBEHRTT, sys BV a—Z, 70l o5~—mBEEDOF 7 227 bOBRBAY Y N 2A2725H0D
getrefcount () PAEZIRALL TV T,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL X0,

_slots__ ZSANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AERVEHWLET, 2RI fFbhs77=v 7 TID, ELLFESXEPLMY v F—
BRDT, Flsr—A, BIZIEX BV DHIERBE L 827 TV r—2a Y TA VARV ADKEICHIET 5.
Vol BRRE, HOLRVDHBIRZMTT,

sequence (=7 Y R) BRA VT R KDMBIRERT 7 A% __getitem__() FA Y v FZEUL T
PR—bPL. BREZIRT __len__() XAV v REERL iterable T, fARAALS —F > ABNZIE, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ () & __len__() dH K- LEITIH, BXK
DB TR ERED immutable R¥ =25 720, =57 Y XTE R vy EY 7 (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 ®—ETEEIZ—2 D5 ORI X DEIRIh T T,

slice (RF9A4R) =R =T V2 O—HEELATI 27 b AT RE. BFRL [1 THEZOLNEROD
BoMicaarrHEL e TEbhE T, B2, variable_name[1:3:5] T3, AN (HF) LBk
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥V v V) & 2 BUTKE DRIE. B Z3MNEZ § 572912 Python » HHEECH U E
BRAYy P, ZOMBEDOXAY Y Fld, XYy FEOBRAIERIRICT Y X—R3A7 2 DOHBDVTWVWET, K
BAY v FIZOWTIRE FHAY v FR THHSATHET,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroMiIh
20D EL0TY, BEIWKIE 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 (7XAMT7AN) st ATV 27 FEHAFEZTES file object TF. LIFLIE 7FR V774

VIEFEBCANA MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 27 ZHBMIITVE
T TFARMT7 74 LDHIZ, 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 BHAEETEZ 77 ANF TV 27 MZOWTE, N1 FUT 71l SEBL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D L2 F 4 — bElE (") 7R bw 74— () THELL

type

XFF, BED (—E) 74— FNXFINHEANTRETE 3 XFINENNEIDH D FHAD, BO0OEHTH
T3, 100200727 +— biBEEZ A —HLICEL e TEF T L, THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy 7i— g YT EE L RICRHIERN TS,

(B Python 7Y =27 bOREA T 27 b BREDEIIRDDPERDET, HOWEA 7T =7 MIE
ERoTVWET, A7V 27 bOBNE __class__  BMET7 722 L7%=D, type(obj) THE LD HK
%9,

type alias (Bx 4 V7 R) MOFIHAT, B FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHEHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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WEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > M) B 7 7 RBEMH., BED 5 X =2 PR D EOIFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY — 1t > THRATH D, IDE
DaA—FHZEL ) 7 727XV Y TOFHFITRD £,

Ja—NVER 77 REH, BT, - A EETRVWHDDAL v M typing.get_type_hints()
THIRTEET,

FEREDFIHD D % typing ¥ PEP 484 2B L T X\,

universal newlines 7¥ A A+ VU — 2 DBRED—DT, UTOIRTEITREFEML £ 3 Unix DITRHE
"\n'. Windows OHE '\r\n'. FH\> Macintosh OIE '\r'. FIHEICOVWTEEL L Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() SR L T Z X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICHERZ NI 72 & 21k, RADIMEETT:

class C:

field: 'annotation'

7 /77— a id@EEEEY L OoFdiflbiEd: FlZIE. ZOZEEX int OfEZES Z & 2
It

count: int = 0

BT 7 7= a YOI OWTIE FREGEHMA (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 (fRARERED) WHaAAICU) D BES M- FTIRECT Y, 24U & D Python 2—H e 7 7Y 7 —
P aYiFRAUY AT 4 ETEHWTWA MO Python 777V 7 — a2 Y OFEENCFH T 5 Z £ %< Python
Ry =T DAY A=V EEREITD LB TEEXT,

venv 2SR L TL Z X W,

virtual machine (RfE~<>Y) BRIV 7 Y 2 7IZX D ERSNza Y ¥ a— &, Python DR~ E, N
A ba—Fav 4 IBHALE N FO—F 2FTLET,

Zen of Python (Python @1&D ) Python ZH i LAIM T2 L THEE L7 5. Python OFKEHHRAE H¥%2 Y
ZMZLZ2dDTT, WMaEF > 7+ T "import this” T2 2DV A MEHDET,
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1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,

205


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

The Python Language Reference, 'J1)—X 3.10.13

Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes
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Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
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LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,
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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 3.10.13

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, 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 3.10.13 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<= 1%i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212Hi<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, 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 —LIIRDEHEZEZATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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C.3. Licenses and Acknowledgements for Incorporated Software 217




The Python Language Reference, 'J1)—X 3.10.13

HIDR— % 5D E)

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:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

. 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<= 1%i)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1%i)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

KDR=12%i )
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

(Ko<= 1%i)
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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%i )
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (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:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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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 v 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
FI9, 106
augmented
assignment, 129
await
in comprehensions, 98
*F—TJ—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

7TV K, 33, 111
builtins

EDa-—I, 167
byte, 29

bytearray, 29
bytecode, 35, 186
bytes, 29

#AAHBEE, 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

fHAHAHRR, 29
class

attribute, 34

attribute assignment, 34

body, 52

constructor, 40

definition, 132, 162

instance, 35

name, 162

FISx Uk, 34, 111, 162

X, 162
class instance

attribute, 35

attribute assignment, 35

call, 111

FTSTHER, 34, 35, 111
class object

call, 34, 111
class variable, 186
clause, 141
clear () (frame MXYw K), 37
close() (coroutine DX v ), 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

FITSxUk, 28

HHAHAHRH, 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 U, 30, 34, 43, 99, 107, 128
dictionary comprehension, 188
dictionary view, 188
display

dictionary, 99

list, 98

set, 99
division, 112
divmod

AHAHBEE, 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
QAR 139, 168
evaluation
order, 121
exc_info (in module sys), 37
except
*—7J—F, 144
exception, 72, 133
chaining, 133
handler, 37
raising, 133
exception handler, 72
exclusive
or, 114
exec
faAHAHBIRK, 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—U—F, 132, 135, 144, 145
find_spec

finder, 79

finder, 78, 189
find_spec, 79
float
#HAIAHBEE, 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
FITSxU R, 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
FI%t, 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

HHAHIAHBEER, 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
HHHIAHEEE, 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

ISk, 28
immutable types

subclassing, 39
import

hooks, 79

X, 33, 135
import hooks, 79
import machinery, 75
import path, 191
importer, 192
ImportError

FIa, 135
importing, 191
in

F—U—F, 143

BETF, 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

HAHAHBEE, 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

RETF, 118
is not

EETF, 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
HBAHAHEE, 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
F7Tx Uk, 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 ok, 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
I ok, 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

TSk, 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
BIs, 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
FITSTU R, 27, 126
nonlocal
X, 139
not
EEF, 119
not in
EETF, 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__ ($FAAHEH), 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
RETF, 119

ord
fHAAHBIRR, 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
#AAHEE, 60, 61
power
operation, 111
precedence
operator, 122
primary, 106
print
HAHIAHEE, 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

HAHAHBEE, 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

HAHAHEEE, 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

HHAAHEEE, 62

scope, 69, 70

send() (coroutine DXV w ), 66
send() (generator DXV v ), 102
sequence, 199

set

item, 107
FITP Uk, 28, 35,107, 108, 118, 128, 143

comprehensions, 99
display, 99
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FTTx Uk, 30, 99
set comprehension, 199

set type
FTSTI R, 29
shifting
operation, 114
simple

statement, 125
single dispatch, 199
singleton
tuple, 29
slice, 108, 199
FITSU kK, 58
#AHAHBEE, 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
FI%, 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

HAHIAAHBEE, 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

ISk, 32

Vv

value

default parameter, 161
value of an object, 25
ValueError

FISt, 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
%, 62, 146

EETF
% (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

B4, 112
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