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DV 77V YAY=a2 7 Tid, Python BFEDONEL, " a7eR3t~r 74 7 A7 IZOWTRHR L ¥
To TOR= a7 MEZ ST RVEEHI2O LNFERAD, EHITZEIEEELTVET, BATRL
MAAAL TP 2 7 FRISHAAABEE, HAAAEY 2 — VT 212~ T 4 7 A&, library-index T
RSN TVET, BRiE SR Python FEEAMICIE. tutorial-index ZZH L TL7Z& W, C EfEH 5
W C++ a7 o<miFicid, 202273l o0~=a27 A5 D %7, extending-index T
1. Python #EIRES 2 — N ZEL ZDDE L NAVRERICOWTIHENTWE T, F£4. capi-index T,

C/CH++ Tu I3 HHTES A Y E 7 2 —RZOWTHHIICER L TV T,







ONE

L ®HIC

DY T 7L YAV =27 UE, Python 7025 I U/ SiEEAKICET 2R TS, Fa—rUTLELT
EPNTZHDTIEDHD FEA

MEAET =27V TELRITERICEZ S 35— /T, XERFAEHTA oL TIToWT, Elikah
FARRRIAR TIE R K FFER S Z 2T LE L, £9 T332 8Ty 2D RFa XY MAEENARFHEICE o T
EDFHART LB TVARIETTTI, PRPHVFVARFTTIE-OTVWEILETL XD, MoT, Lt

DBRTZBKEPERTVBANT, ZORFa XY MEFHS Python ZFHEFEL IS5 LTVWEDRE,
e eHPL RTINSV DD D, ERKIZBEZ L 2LHDEHBEERET 2 PHICKRSTL & 5,
Wz, H7R72H Python ZFA L TE Y. Python FFEDH 2 FHEDOTHEBIZB VT, BE R 2 &2
BolBa, TOBZFZRBIDORF XY P THIEIESOILNZZETLED, dLIDERLEIN-55E

BEBLEARS, DRIEOKMEEZREL TOWAEZVTOLEVERA — LIE, Z7u—VAEREETDH HHA
LTLEZW =),

FEWHET2FHMEEEYV 7 7 LV RAD R F a2 XY PCHRETEZDIEMAR I T - ERIILEEII D
HHLNT, AULEHETHRLDIFRZEL-TIMEEZ T 200 LR WAS T, —J7. CPython Mk
b TWVW3—>o0 Python %3 (5% éihéhhﬁfmi?#)ﬁ®f\ﬁi@?%ﬁomfﬁ\ﬁ
IR X o TS DFHIRABMZ SN TV B HE I, M TBEiEIH D T, [>T, ZOTFAb
EERICD Tz o TRV 7 FEEITH S 2 1ER (1mprementation notes)” 26 DIXDHLNTVET,

Python EXiZWIFhd, A DHARAAEY 2 — L e EEEY 2 — BB LE T, ZRSICOVTIE.
library-index TRF a2 XY MEEINTWVET, WL DL DHAAAEY 2 =IOV TIE, SEERCER
BPPHDED>TNE L EIZOVWTHATVET,

1.1 B®D Python DX

Python 5%y LTIk, HEHEWTHEAREER VD EDOFHELTVWET, ZRLHOREICEL T, FiE
D2 — Y THEHBERFE - TWET,

FLHBNTVWBEREIIUTOIDNH D 3

CPython ZHUIRDHBEFINTWBHMRD Python HET, CFETEDINTVET, FLAYDESE. B
FEDOFRERED VWH R EREXhE T,

Jython Java THZEX Nz Python TS, ZDFHEEX Java 7 7V 75— a Y DidDAIZ YT FFREL L
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T BB Java 7 R4 75V eflioe7? TV r—2 a v 2ER T 27D T 52 TE
E3, £y Java FA 77V DT A MRERT272012d LIRUIFHAZIATVWET, X251 31HK
IZ2WTiX the Jython website 2B L TL Z& W,

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

IronPython .NET T Python 23 272HDb 5 —DODEETT, Python NET 2 ixER D, 2T IL
ZAENRT S Z DT E S Python DEXED D, EHE Python 2— FZ.NET 7> 7 Vicary i1l
3, ZHE Jython DFIRDOBFEE TH % Jim Hugunin IZ X > THESLNFE LTz, X5 B HERICD
WTIX the TronPython website ZZH L TL 72X W,

PyPy 5841 Python TH» N7z Python OFEETT, MOFEEIIIRE5NR W, AX v 7L ADHR— |
. FHTHF (Just in Time) 2284 FREDOEERERELZ T R— P LTVWET, 2O7/BI =27+
—oDHMIX, (Python TEDPNTWBEZLICE->T.) A V&7V XREFHBEIEBIETE S X5I1CLT,
SRANRTOERZEFL T2 2T, E6R5MEMIX the PyPy project’s home page 1I2®H D 3,

INOLDHRFEEI D= a7 VTR INFTELEIZPER>TVS, b LK F% 0D Python K
FaXY MeMABEZSTOWEPZEDERBPNHINTVWETL kD, DREPFEHLTVWEEEE
T, REFEEFOIDELD 205 02 HWiT 27201001, SFEEDMEHREESHL T IV,

1.2 AR Za7IIICEITBREEE

FRIENT RSO S B RCIE Tl BNF AR T2 MA LD 2fo TVWE Y, ZORIETIE. UTO
o idEz e b %3

name = lc_letter (lc_letter | "_")x

lc_letter = "a"..."z"

BHIDITIE. name 2% 1c_letter DRAICEREFE/ZIZZNLLED 1c_letter & 7 Y X —RAT7HHEWNT2d
DTHZIZZRLTVWET, ZLT, lc_letter i 'a' 225 'z' S TOMSLLDONF—FTHSI iR
LET, (ZOHANF, 2O FF 2 XY MCEABINTO 2 FAHHAI e #SGRANCB W TER I ATV 245
(name) T—EHLTHEOATVET),

ZHANE name (BRANC X > TERIN TV R DDOHAEN) & = 1OMAED 3, \ERF (1) &, HHO=E
REEZ0bEHZT 2L ZRMFVET; ZOEFIE. ZOERBVWTRLHEAELEEORVWEETFTT,
TARYRAY (¥) 1, BANCL 2ERZOLaEL LOBEDIRLEZRLET; Ak, 772 (+) E—EUL LD
MDELUT, AN ([ ]) KlbhzFak, FaBEefr»—EHES 2 (Hlosuhzsiud, Bvosd
DFNIFA TS a>ThHs) ZeERLET, * BXO + HETOMAHPIITRERB YRS RoTwET
FADZN—FFIFEMEENE T, V7T IALFINE 7 4+ — b THbhE T, A M—2 %22EIL
TVWREEXDAEKEHED T, RANGER., —THIND o THET; ZHOERKEO S 2 HANK, &4
DITIZODNWT, FEEMOEAICELHOITE LTEBINE T,

(LoBID X 572) FAERTIE, TS0 EEBFONTVWET: =20 Fy FTRYISATWSE —2oDY
4 £ 1E RCHIC



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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FIALFE, —oDOLFED ASCIL XFa— FIcBY 5 (BamK) @ils s XFe —FRAZ L ERLE
T, By IO (<...5) IE. EERFEAHOS Y AFLRTRT B IFHRLR D 2 TF; BRI, B
Y R EERTVEND S L X LICHDND Z L HB D £,

FA ORI OEROBTHELN TV A ERLIIEL A LR TTD., ZORKIIKRELENADD T3
FRAERIAN Y —2AHDE A DXFEWMY TN F T, MCERIFAMN TERINZ—EHD =2 V%
WO E T, RE (7 FAMRH) 2B 5 BNF ZTRXTFHERDLDDHDTT; ZhUIEDETIIL,
WX ERD Do TVE T,

1.2. RRZa7NICHIFBREE






TWO

F R

Python TEH»rN7z 7075 213 IN—HF (parser) CHMAENE T, N—FANDANNL, FAENER (lexical
analyzer) \Z Xk o TEREN—EHD b= > (token) 25720 %5, ZOETIE. FHENEN T 7 A V%
b =2 YN IIRT B ITIRICOWTESR L 5,

Python 1&7’m 22 47 % A b % Unicode 23— FHRA ¥ & LTHARAALET, YV—RA 774DV a—
FarvZB3rrya—7F4 Y IEETEZX LN, T 740 & UTF-8 TT, ik PEP 3120 25 L C<L
IV, Y—=AT7 7 AAPTa— FTERIFAUI SyntaxError XL I F T,

2.1 1718&

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

2.1.1 /1T (logical line)

AT DRIE, b —2 > NEWLINE TRE N F 9 M EFFENTWE5E (G compound statement
HFODFEIT: statement) ZERWT, FATUIGREITRICE /22035 ZIFTE R A, mBITE—TERIEZh
PULED Y3817 (physical line) 225720 PIFATOREIIZIIRIY £ 721 3IEBRIN 7 1788 (line joining) i
R & %35

2.1.2 #317 (physical line)

PIFRAT . AT 2 — R TXYIS N XFHNDZ e TT, V=R 7 7 4RV —ZAXFHITIE, &7 v b
74— L OFEDITHIG A — F 2T 2 2 TE %9, Unix JERTIE ASCII LF (173D : linefeed)
XF. Windows FERXTi& ASCII % CR LF (18)#: return IZH\\TITi% D ) . Macintosh 52Tl ASCIT
CR (i) XFTF, TOHRTORRDI—FE ES7I7Y P74+ —LTHFLIMHT LM TEX
o AMORED. RZEOVITORBRI LK L TOREZRLELET,

Python IZHDIALE I, HHED C FEEOBUTXFOEHEHAI (ASCII LF 2B L /2XXF32—F \n
iR 2 D £9) 1ZHE-> T, Python APIICY —2a— REETHRENRDD 5,


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

aAX Y MILFHNY T INANZA > TWARWAY 2T (#) 2oMmE D, RCYHEITORKETKDD $5,
FEHRIYZATREGERRRIASEH SN TWRWIR D, axX ¥ MEEHET2RImS 9, axX ¥ NI RER
nEg,

2.1.4 T> 13— REFE (encoding declaration)

Python 22V 7 bhO—{TH» “AFHICH 2 3 X > FHIEHER coding[=:1\s*([-\w.]+) ¥ v FF 53
BE, aXY NI Ya—FESL LTUEIAT T, CORHEOROAD I —THBY —2a— K774 LD
Tya—FEEELET, Tva— FESRASOFICRIIUIRD $#A. ZIFHICH25HE, ~FHB 2
XY FOADITTHINERD A, Tva— FESRE LTHRT 2R

# —*- coding: <emcoding-name> —*—

ZHUE GNU Emacs Treak CEE 3, F/21&

# vim: fileencoding=<encoding-name>

Z X, Bram Moolenar (2 & % VIM »iRikCc& 32X TT,

IYaA—=FT 4 YZEEVPROPLRTINE, TI7ANM MDY A-T 4 Y7 UTF-8 T, 62, 774
NDFEFADANA P UTF-8 N4 b A — XG5S (b'\xef\xbb\xbf') 7256, 77 A NDITYaA—TF 4 Y7k
UTF-8 LEEINTW2HDL LET (Z DHEEIX Microsoft D notepad R Z DO LT 4 X THHR— X
ATVEd),

IYaA—FT 4 VIPEFSINIGA, FOLYa—T 4 ¥ 74 Python IT&» TEEMTERIFIUIR D 8
o EEEINZZYa—T 4 70, BIZEXXFFNIVTI0, axXy b, #AlTRED, £2TOFAENIE
HDINFET,

2.1.5 BARBVRITHERS

TOFRBZEA LOYIRIT RGBT LTORITE7DIE. Ny 7 RT v aF (\) 2o T T &
SICLET: WEITHATFINY 7 IARa Xy PHOXTTRWAY 725 v aTiboTWaIHE, ki
TRTLORTT—20MBEITEMK L. N 72579 aBRUNY I RA5 v aDBAICHIITRLTE
HIERL £ 3, il 21

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

return 1

NYTRA5yYaTEDBITICIZaX P EANS I LIETEERA, T/ XNv 725y vaZffioTax
VIR T A LETEEBA, NI RAT v alXFHITIARIHLGEERE, Nv I RATy
TaDBA =TV EMHT I I LRI TEERA (THhbb, WHEITNOXTFHN 773 ADND =2 %

8 % 2 B FaENR
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Ny P A5y aZzlioTHMiT2I L3 TEEEA), LA DGTIE. XFEANY T I MM H BNy
IRy a3 IRlHoTHRELRDFT,

2.1.6 FEBAREYGRITHERS

HFUHEIN (parentheses). f#EHN (square bracket) . 3 X KEAEIN (curly brace) HOHIZ, Ny 72T v a
ZHEDTICATU LOYETICORT 5 2 enTEET, HIRIE:

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

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

FERINICHEE S NATITE X Y P2 B0 TN TEET, #MITOA V7Y PREETE DD $HA,
ZEOMHAT2E T eMNTE XY, FIRIILHETHICE, NEWLINE b—2 VI3 EL XA, DR
AT ORI, =H 7 4 — b EIXTH (TRLZR) THRAELE T, 2058, aXr 28052
EMTEIEA

2.1.7 ZE17

AR=A, BT, Tx—L74—F BIUFaxXy rosarzECHIITIIEHAINES (T72bD5. NEWLINE
=2 VEEREINERA), XEMEEIITATIL TV ZBICIE, 2217 O IIAT HE A A H-FEAT-H 1
(read-eval-print) L —FDFEEIC KX > TRZZ DD D F3, FHERNLNGENA > &2 7Y X DEETIE, 5%
RRZATTTELMEAT (Thbb, HAXTFHAX Y P RLEETROVET) X BEITH» 572 5 L0
ZRLUET,

218 17V

FIEITOITHICH B, SETHDZEH (AR—ZABXURT) 0z hid, ZOfFOA4 Y FY PLNAVEFHET S
TDIEbNE T, £ 7Y LR FITXDIN—AUGEZRET 2 DICHWLNE T,

X7 (ErLEDHINC) 1 DIZDE 8§ DDAR—ATHEEMZ SN, BERIBOLFEIE 8 OffFucik
DET (Unix THELATVRHAIEFEICIZZR 2 E5ERZXNTVET), 2L T, BYIOIEEALFETDR
R—ZADKED, ZDITDA VTV VERELE T, A VT Y ME Ny 7 AT v > a THROYEITIZE
TEFEVRA; BHIDONY I RT7 v 2FTOEABALA VTV VERELET,

V—RAT 7 ANHRRTEAR=ZAZEAEEE, ZOEKRDTINE T DAR-ZMEBIKEFT 2 X586, A4
VTV MITEERDDOL LTHITEINE T, ZDOHEIE TabError SEH I E T,

TS5y b7 A—LEOEBRMEICETZEE: JEUNIX 599 b 74— ARRBIE2TFRA LT 4 ZOHE
E =2V —RT7FANNTET A VT N ERBEIR TS OREHTRED Y VA, /2. 779 b
T —LIZEoTIE. BAA YT Y PLAARHHRNCHRELTWE23 LAEEA.

T A —0LT7 4 — RXFPTORBERD > THIMOETA; 74 —L7 4 — FXFELDA VTV PLRAEE
FRCIERINE T, 74 —L7 4 — FXFEPREOZAFTOMDIGITICH 255, ZOFBIRERTT

2.1. 1788E 9
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(Bl ZIZ. R_—2D%E 012V £y FF 205 LILEEA).

HHET 2ITICBIT 284 DA 7 ¥ FL~ULE, INDENT BXU DEDENT b—2 Y Z24EKT 3 7-012fEbD
NET, b= YDERBRAEZ Yy 7ZHOWTUTO L5 T %,

7 7 ANVHORPIDITEFHAMTHIIC, AKXy Zic¥urs—o2fEh (push Eh) £§; ZOXFRL TR
% (pop) ENBZZLEHD FHA, AZ vy 7 OERFEIHENTO BT, HICA Xy 2 OKEH &SI
DU CHEEIZHEM T 2 X512 oTVET, ZiFITOMBAMEICB VT, ZDITDA ¥ 7 ¥ b LAUVED R
Ry 7 DEHEOEL RSN E T, EIFELTFEMBLERA A VT Y PLNVENRRAZ Y 7 FOE X
DHREFNE A VTV FLANMEIEZAZ v ZiIZf g4, INDENT b—2 VB —2EREhET, 41 V7
YMULANOUER AR v 7 EOfEL D /N XVEE, ZOEIERZ y Z7HOWIT I OEE FLLRIFHILE
DERBA; AXY 7 EDA YT Y FLAMELD S REWVEZITRTRES N, BER—DRESNLZ LI
DEDENT b —2 Y —24MINET, 77 A NLVDERETIE, ARy Z1FE->TVWbE R XD REVHEITE
ThREXN, EX—2REINS T 212 DEDENT b —27 U23i—24ERKINE T,

LIFOHNCIELL (LA LERXEZEI12) £ 7Y b &)z Python a— KO—ERLET

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

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

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

p = perm(s)

for x in p:

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

return r

UToflZ. x4 Fr b=k b £9:

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

return r # error: inconsistent dedent

(B BHID 3 DD T =3 AA—F I Lo THREINET; RIRD LT —DADTFHRBHERTHO D £ 5
—return r DA YT ¥ ME, ARV IPHEBERFEESIN TV EDA YTV FLNMEE S —H L FEA)

10 % 2 B FaENR
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219 F—JVHEDZER

BT DR X FINDONIICH 2 HE 2R E, ZAXFTHIAR—R, XTI, BLXUZ7+—L74—F
. b= EDETEEOICHRACHHATS A TEET, oD b —27 Y 2HERTEL LHD N —2 >~
ELTAREINTLED EHORGAIE. b= OMICEASKLEL D 5 (HlZIX, ab iZF—D2D b—
JUTTD, ablE oD =222 ET),

2.2 EOMD =2 >

NEWLINE, INDENT. 3 X DEDENT ofth, U TFD =2 > DA 73V : #BF (identifier), ¥F—7—
R (keyword), VT Z IV, BEF (operator), T IR (delimiter) BFIEL E T, AT (L TRNATH
WX FLGN) B =2 U TEH D FRAD. P Y EXUIZEERDHDET, P—T VOBITHVE N
DEURGE., P =2 Y EEIPLHICHATRETRY b —27 Y EBRETE ZREOXTIIE G X 5 ITHE
SNET,

2.3 #HAF (identifier) & VF—T—F (keyword)

Wl F (R0 BE0 (name)) &, LT OFAER TR SN E T,

Python 128 % #%BT7OHE &, Unicode fEMEMLRRATELE UAX-31 cEo =, e ZF LI T TE
FLET, F#LLIX PEP 3131 #8BLTLEI W,

ASCII #iFf (U+0001..U+007F) WTI&, #AlF & L THRMETIE Python 2.x ICBIF 2 D LF LT,
RILFENXFD AP Z, 7YHX—Ra7 | BEHOXTFERAT 0 25 9 TY,

Python 3.0 (¥, & 512 ASCII il 65X FZEALET (PEP 3131 ZZRLTIEE WV, ), ThbH
DLFIZDOWTIE. %1% unicodedata £ 2 —ILIZ& FN 3 Unicode Character Database R % {#iu
%9,

WA FORSICEHRA D D A, KNFREFENET,

identifier zid_start xzid_continuex

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

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

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

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

ETEK L% Unicode 77TV a— FIZMUTFE2RLET:
o Lu - K3F (uppercase letters)
o Ll-/NXF (lowercase letters)

o Lt - FEHENKIF (titlecase letters)

2.3. HBIF (identifier) LUV F—T—F (keyword) 11


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Lm - BfisF (modifier letters)
o Lo- ZDMDLF (other letters)
o NI- Bz 33 3F (letter numbers)
o Mn - FIEDIRWVELE (nonspacing marks)
o Mc - FIRD® 545G 75 (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
e Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other_ ID Continue - [Flkk
FTARTOMAFIE. BFXERLENR NFKC 2 n £ 3, @il FEoER NFKC iS22 %7,

Wl & LTHRNIRTRTO Unicode 4.1 OXFZH%EL7=5%E HTML 7 7 4 A3 hitps://www.dcl.hpi.
uni-potsdam.de /home/loewis/table-3131.html 2% D %3,

2.3.1 ¥F—7—F (keyword)

DUT ol F1&. PRIEE. £720& Python SEICBIT 2 F—T—F (keyword) & L TEDA, @H DT
LTS 22 ETEERA, F—7— FNIIHEFECTHOE RS RFIIRD £HA:

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

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

2.3.2 FHEAH DB FTE (reserved classes of identifiers)

HEHED (F—7—FEFRL) @Al FIE FRREREDD 3, ZhooiilFEiE, ZHESKRBICH S
TUYR—=RAATXFDNRR—VTRANINET:

*  from module import * T import SHNFELE A, Xahif ¥ X 7Y X TE ERNZITDATFHE DR R
BT ORI RHEN T _ ELAET; ZOHAFIX builtins BV 2 — L NICEHEINE
T, MEEE—FTRVE E, _ ICRIRERKIEZR S, ERINTVERA, import X ZBRL TR
WY,

AR ARl _ . LI UIEERYE (internationalization) 2 HICHWHNET; ZOBEFICOVWTORE
LWEHIZ, gettext BBIRLTLE X0,

12 % 2 B FaENR
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*_

YRAT LTEFRSNT (system-defined) HHTT T, JEARICIE dunder” 2% HT & IR F 5 GRIT:
double underscores D), THEHDHFNIIA > X —T V2 (FEHES 4 75V 2 EE) EE L TERZ
NTVET, BUTO Y AT L TOHANE %AV v B8 RETHEIETFLNTOWET, Python ®
FRDOAN=Y a Y TRIDZOAFPERIND ZLICARDET, ZOFFa Xy FTHREIATY
SZREICED RN, HEWD __*__ OAFNE. WARZAVYTFAMNIBIZFATD, BEERE

FErglFRITIerDHD £,

77 ATF 4=} (class-private) BREHTTT, TOATIVIET 24HNE. 7 IRAERDI YT
FA P ETHOONSGE, BEZ JALIRESZ FAD 7 F5 4 RX— b7 BRI CHAREIEZEDI R Z 5

DEM S T-DICEXTHINE T, #@AF (identifier. FI=IFHET (name)) ZBRRLTLZZ W,

24 V737

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

241 XFHEIUNARAIUFTSIL

XFEINY T I NI T OFAER TRl SN x5

IIRBll

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

| "fr" | “Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring "N longstringitemkx M'''M | "t longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" |
shortbytes "'" shortbytesitemx "'" | '"' shortbytesitem* '"'
longbytes mrien longbytesitemx M'U'M | UM Tongbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>
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FEOAERHRITRENTOIRWSGENRHIR2—2H D %35, VT ILD stringprefiz R bytesprefiz
ERDDETDEICEHE ANTRESRWI LTS, Y—Ra—FX 5+t vy} (source character set) (&

Irya—F4 YJESTERINET, Tra—74 Y7ESHZRFNUL UTF-8 T3, i T>I1—FEE
(encoding declaration) ZZHRL T IZE W,

K OEGRHEH: chooBDY 75U, MGS 2 —EBg AR (') $REHSIARF (v) THbh xS, %
7o MBS 2 = Ho—HE [ FAFC_ES AN THI 2L b TEET (B, =BV F— FXFH: triple-quoted
string EFHENE T ) Ny IR T v ¥ a (\) XFT, ARREAIRERZ RO, Bl ZEBATF. Ny 7
ATy afB&, 7F—-MXFREE, TRAF—-TTEET,

NA MY FIMTE, FIZ b R B HEHEHLE T, M6k o T, str BUTIER L bytes DA R
RYUADPERENE T, N4 MV T I ASCIL XFDAZTL I D TEET, 128 DLEOKEZFO.N
4 MIZRT =T L TRINRITINUIRD EVA,

XTIV T INENA MY T IADMTIE, EETXT 'r! £ 'R BTV T 4 v 7 RAZHRO I BT
EFET; ZD XS RXTFINE raw strings LRI, N 7 RT v akUTIALFL LTHRHVWET, 20
R, XFHNY 7Tl raw XFFIHDO \U' & "\u' DT R7 —FIEFRIRNE N E ¥ Ao, Python 2.x
@ raw unicode V 7 7 /LA Python 3.x EIZRLR 2R VLT 5729, 'ur' BT R—-PINETA,

N— a3 v 3.3 TEM: raw XA R T SLD 'rb' FTL 74 v 7 ZAD 'br' ORIFBEL L TEMEINE
L7

N— =z ¥ 3.3 TEM: Python 2.x ¥ 3.x MXED I — RR—ZADA VT F Y ARHMLT 272012, LA
> — unicode V77V (u'value') OV K— b BRHPEAINE Lz, stillid PEP 414 22 L T2
LA

£ P OB WIFNY T IUET + =~y MEAXFFNY T 70 ( formatted string
literal ) TF o FHNIOWTIEX 74— FEAXFII T 2B TR IV, HEFD £ 1& 'r!
CHABDELNETHA, 'b' R 'u' LHAGDLDELZZLIETEZTFHA, 2FD 7+ —7 v MEAD raw X
FHN T IR TITHN, 7+ =<y MEADANA MY 7 5 UEARA[TT,

SE2A— MY F IR, SEOTR Y — T ENRCS F— FFTY T IARKMLTLEDEVDE
h. TRAZ—FEINTORVHITRI A — 2B ZLHTEET (X510, ZRLIETOF FCFIIHICH
DEF). (ZITWS 7 A= vid, CFFIOMAEMET 5 L SICEo XFERL, ' h " OLFh
»TT. )

'r' FE R BHEXEDSOPRVLED . XFHNELEAL M) T IAHFDI R =T = v R
#EC THOLN TV DEFARDEANC L2 o THRENE T, LTI Python TR#MENZ A7 —7
=T AERLET:

14 % 2 B FaENR
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IRT=To—7>R | Bl R
\newline Ny P ATy a b BATXFDPEEASNET

\\ Ny 727y ¥a (\)

\! —H5 I (')

\" —EGI R (")

\a ASCII #K~V (BEL)

\b ASCIT A v 7 Z=—32 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCIL {7 D (LF)

\r ASCII #4/% (CR)

\t ASCII /-2 7 (TAB)

\v ASCIL EE X 7 (VT)

\ooo 8 HERUE 000 HFFOLF (1,3)
\xhh 16 EXE hh 2 F5OSCF (2,3)

NFHTOARBEINDI IRy — TS = VRAZU T BT

IRT—F—7 >R | Bk R
\N{name} Unicode 77— &XX—ZXHT name £\W\WIAFDLTE | (4)
\uUxxxx 16-bit OT/NHEME zozr ZFFOXXF (5)
\UXXXXXXXX 32-bit O+7NHEME rrrzrrer EROXF (6)

TR
(1) % C AT, AT 3HND 8 EHMETZHLE T,
(2) FZHE C 2I3E V. B rO Y 2D 16 ERLrZEIhEFEA.

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

(4) N—=Y 3 ¥ 3.3 TEHE: name aliases™ 1T 2% K- b 2BIMENE Lz,
(5) 5 x5 ¥ 4 Hid 16 KL AZHENE L A,

(6) HOoWBHL=a— FXFIFIDESICLTIZYa— RT3 eNTEET, BRI 8 TFD 16 #HT
DINET T,

EHED C 2IHEV, BMI N oI Ar =7 —r YA TRT, Z2OFELFHFICHED T, T72
bbb, Ny IRZy D abBRPITED XY, (ZOFEFIT Ny FORBIENTS: 2R —TFo—F 20
MANEINT S, ZOHIERDPEBL TO2008 000 T BDET, ) LFHHTOARMINZ TR
=TT = Y RE. AN MY T IR, BEEINBROWIR ST YR LTHEEINS DTHER
LTLEE W,

*1 http://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt
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N—Yar 3.6 TEE: B#INR» oA —7 > —% 2 Rid DeprecationWarning Z4EM L %
T ZAIUXRDN—Y a2 > Tld SyntaxWarning (2 D, W34 SyntaxError 272D £3,

raw V790 ThH, BIAFEINY VRS9 Y aTIZRY —FTEETH, Ny 72T v 2 BRS CTINHE
DET; IR o \"" BEMRLFIN T ILT, Ny 7 ATy va ZHAR» ORI LTI ERL &
T e \" RSN T I AT (rtaw U T I AR EBIEE L 0T8Ny J X5 v P a2 TROLE S Z LI
TEEHA), BEINICIE. (Nv IR Ty a2 PBERDI A — M LFEZRXT—TLTLESDT) raw XF
FIZE—DNYIRXZyaTRDOOEZCLRETEIREA DI, XY IR T v Y aDERICBITHET
b, AT Z EIRT 2 OTIRABL, V7T 71L0—8THr 26 DO T LTHRRENET,

2.4.2 XF5) TZILDFESE (concatenation)

XFHNRNA MY T I E AWCRLR25HF 2> TV T (HEXFTRY - TH) HEEHLZZE 5
CENTEET, THRBBELDONFIEHET 2O RLEKEZR B ET, LA > T, "hello" 'world'
X "helloworld" *FIULTT, ZOMEEZHS &, Nv I X Ty a®@o Lizh, ROXFH EFEIZH
HEL THEBITICE D 087D, H2VWIEHIAXFANZLIZaXy b 2BMT 2L ERATEET, MR

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

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

)

ZOREREIISUEL ANV TERINTOVETY, A7V T b 2ary {3 3B00EE LTEHRINS LI
FEREL T XV, ETRICFEHRBEEZZEA LR, '+ HETEHEDORIERD F8A. /0 U

T INLDREITBNTIE, MET2RERICERL5IANERAZM o720 (raw CFHI & ZHF A2 EE 5
CEXZTEZT). 74—~y MNEAXTFH T INLEBEOLTIN T INLEEE LD TEIdTE
FTOTHERLTLZEW,

243 7=y FEHXFHIIVTII

N—a v 3.6 TEM.

7 == v MEAXFHN 7 IV ( formatted string literal ) F721% f-string (&, HEEF '£' 23 'F' O
V7 FHNY T30 TT, ZHDXFINE, BHEN {} TREUGNXTHLEWRT + — L F2ED S
ZENTEET, MOXFIN T I NOHEEINENEIC—ETED S Z WD LT, 74—~ b
BAXFEN) 7 7 MIFETRICA e L CRHis g 3,

IRy =Ty = Y RFBEOXFIN TN EFMICTa— RENET (LY T 7 raw XFH|TH
HEHGEFRERT) , TR =T —F YR T a— FLERIE. XFIONERIROGETHRRENE T

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

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

| yield expression

16 % 2 B FaENR
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conversion = s" | "r" | "a
format_spec RES (literal_char | NULL | replacement_field)*
literal_char n= <any code point except "{", "}" or NULL>

XEHD S B, FFERTHE MM LSNISCFm D RE N E 3, 220, ZEEEN {{' BT '3
BH—OBFEINCE S oNE T, B0 SEEN {' 3B+ -V FOMED ZEKRL., ZoHg
& Python OXTHED £5, (T Ny ZFBRHCERZERELE LT) Xo7F 2 b, FHE#ROME L Oli#H 2R
RL7ZZWGEIIE, RORICES '=' ZMATLEI WV, ZOBRAE, BEERF 11 ko TEHAZII A
a7 4 — A PRI ZZENTEET, 6.2, ' WHVTERIEEFZEINTE XS, BT 4 —L R
H—DPA AN '} THRDOD £9,

7 ==y MEXTFHNY 7 orofucBn s it FHIITHEALEE D Python RO &S5 b x5
D WL OOBINSHD FF, $F. HOXEFFHFSINELA, ZL T, lambde XB XTRARX = 3R
MNCFRIMCHRORER D D 5, BT 1 —L FHNODI (replacement expressions) (& (Fl 21X, =&E7 A+ —
FFHNIZERHNT) BEITE2EBV IR TEXIN, aAVPZELI LRI TEERA, 74—< v MAX
FHY 7 I2ANORE, HZY T IABHBT 222 7F X MT, EroGOETHHiE %3,

N—=Yay 3.7 TEHE: Python 3.7 EDHEIDN—=Y a Y TlE, await RB XL async for AIEFLATUR
. EEHESHEOHEICIDFEINTVWERFATLR,

HF5 = pEESIAE E HAXFINE, ROTF R PERE, F5 = BIOFHizh X2 &A%,
FlEPFEIN ' DER, RO, BIY '=' ORICEFNLZEANFRIIXRTREFES LTS, HFIEETD
FELZVRD, '=' ZIEELGEE. T LT repr(O Zi@AH LRRSE N £5, —7, HX
FREFHFET 2B 7 4 — L FT "' PHEESNTOVRVIRD, 7740 b T str( 258 S
nxEg,

N—Tar 3.8 TEN: 5 '=',

S LEHLT 4 =V EPREEINTOVGE. ROFHEiFERIZ 7 +—~< v bORNICEHINE T, £ 15 1T
str() &, "'r' T reprO &, ZLT "!a' F ascii() ZMFUFHLF T,

ZORIZ, FWVWT format() DB ra LTI +—vy FENET, EXBETIRN T3 HERD
__format__ () XY v RiCEEXNET, EREETHEBIN LA, EXFHHEIIET, ZLT
7 —< v FEINERIE. XFVREORENRMEICHEAINE T,

B EMOERIBEFIE. ANTOBRT 4 —LFE2EDBZIENTEET, INODANTDT 4 —L I
3. HEOZ#H 7 4 — L P E2RIEEF 2E8DR3 A TEZ T, SHKANFICR-BET 4 —LF
FEDDLILIETEEE A, XFHIOD format() XY v FTflibh s HXIEE I =SB THEMTT,

7 ==y MEAXFHNY T IO TN TN EREETEETH, BT 4 — L F2EBOV T I
WKHHEILTELZLIITEEEA,

T F—<v MEAXFHY T I LD WL O0ZBITET:

>>> name = "Fred"

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

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

"He said his name is 'Fred'."

RDOR=I 1% L)
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(RIDR=I D5 DREE)

>>> 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, AY}" # using date format specifier
'January 27, 2017'

>>> f"{today=:%B %d, %Y}" # 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 "

>>> £"{line = /7:20}"

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

BHOXFHN 770 e @B 0T GREE BE OXXFHN) 7 7 2B 25 oKV e ARk, B
o 4 — LRI, MDD 7 + —~< v FEAXTHN T 7L THELRTWAEI 22D 2 I3 TEEHA:

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

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

ROFTAY I AT vy 2 3MFHTEY, =7 —2XHLFT:

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

NY TRATyYaTDIAY — THRRERELEGDZHEND BIGET. —REREIER L T XN,

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

'newline: 10'

Td =< MEAXFH T, e AREEATOENR 722 LT, docstring ¥ LTIIH X EHA,

>>> def foo():
£"Not a docstring"

>>> foo._ _doc__ is Nomne

True

73— v MBEAXFHN 7 7% Python IZEBM L7218 PEP 498 $ L T 23w, E/2HET 3
XFH| 7 +—<v FOHHAZFE > TWD str.format() HBWL TLF X,

18 % 2 B FaENR
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2.4.4 BEVTSI

BV 77 id 3 D D £ 7, BE (integer). FE/MEEL (foating point number). % (imaginary
numbers) TF, HEHY 77 VIIFEL FEA. (ERBIFER BB LTERET),

BEY 7 72 VICEFEPZENTOARNWI EIRERL TSI WY, -1 O &5 #fjd, ERICIZHEIEERE T
(unary operator) =" £ V7 7V 1 ZABEDLELDDTT,

245 BHITIIIL

BV TV TOFAER TR EINE T

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

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

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

nonzerodigit = B R A

digit n= mon,. . vgn

bindigit n= "o | M

octdigit n= "oMr...nT

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

EAXEY ERRINE 20085 e WS HEZRFIE, B 7 I VIR RSDHIR2EH D FE A

TR =—2a7FV T ILVDEERW T 2o THAINE T, 2007 VX —2a7 %o THT%
IN—FT B THARPTLTEET, 70X —Ra73BF e HFORIC 1 93, H3W0E 0x DX
SRHEMIEEDOERZIZ 1 D FBATEET,

7B, IE 0 OTHEERDEHICIE 0 2o ERA, ZHUd, Python 23— a > 3.0 DT> TWwiz
CHERXDN\EY 71 DB E Z[ELET 27D TT,

B T2 N DD R LET:

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0Ob_1110_0101

N—=Tar 3.6 TEHE: FV—FzBNE LY T IAVHOT Y X—RaAT7HRHFIND LB DE L,
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2.4.6 FENBRBITII

FEV NIRRT VBT oFAERCRid S E 3

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

fraction = "." digitpart

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

el BRE L FEEBERIIEIC 10 2EE Y UTHERINE T, HlZiE, 077010 ZIELWERELTH D, 77e10
YRICEZRUE S, BFE/NUSEY 75 L0MD 5 3EOFHIZFEECHRELE T, BRYFTSLERL X
ST, TYR—=—RATTHFE I N =TI TEET,

FE NI T IV DB RN DR L KT

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

N—=Tay 3.6 TEH: V- tEHNL LIV T IAFDOT7 VY X—Ra7BFIN3 L5k ELE,

2.4.7 B# (imaginary) UT 3L

FE) 7 2 VT D & 5 e FAER TRk S L E 3

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

Y T 7 E. FERED 0.0 OBEFEBERL T, HEBE - OHOFE/MGEOBETRI N, Th
ZROBEIXIFENVNSRI Y [F U ERBO#EH 215 £ 3, EEEH Y r TRWEFEVNIUS 2 AR T 51213,
(3+43) D XS WEEY 7 7 VICHFE/ NGB EZMBELE S, DUTRERY 7710202 RLET:

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

2.5 BEF

T2 3EEFTS:

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

20 % 2 B FaENR
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2.6 71U X4 (delimiter)

PTOr—=2 @3 E DTV IR LTHE%T:

( ) L ] { }

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

YU MIIFE/ NGB ERY 77RO BT T, BV A F=DDFNIR T 4 AKRGLITEB T 2 BIEKF
5 (ellipsis) V770 UTHRIAIRERZH5 £5, VR MRFFOBRFERAHA T (augmented assignment
operator) I&. FAMNIZT Y I X LTIREVWE I, EEDITVETD,

PUT oEl e ASCII X3, o b —27 Y O—ffe UTRIRRERZ R o T\ b FRIBHERIC L o T
HELER 2R o TWET:

LUF OEIFATHE ASCIT X FiX, Python TIEFONTVWERA, TNOLDLFERXFHNY T I7A4aX b
DN D BIGE. BRI - b T

$ ?

Bx

2.6. TU X% (delimiter) 21






THREE

F—REFI

31 #A72x Uk, E. BLUE

Python 1281325 72T I b (object) &id. 7—XZMRMITK LB DTT, Python 7127 a2k
3R T7F-REFET ATV ERBATY 27 VHEOBRE LTRENET, (HIEKTIE, Turs
LA—FJELATI2 7 b LTREINET, ZHUET + > - /4= Von Neumann @ ” 70 7'J L
B3 v ¥a—&: stored program computer” OET/MIHEHE L E T, )

FRTOEME. F—f (identity). B % b > TEF, F—M ZERINEH L ZEEXNEF LA, &
NEA T2 bDTRFLADEIBRDBDELEZONEZND LNERA, is’ HETFIX 2004727 b
DR—HE B L EF, 1d0 BRI —MEZTERERL £,

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

A7 VORI A T 27 MY R—= T BIE (Bl: len() ZHKR—bF2h) &, AT7P 7 FHE
D5 BIEEPGEL EF. type() BAIZA TV =2 L OB (MEKSF 70 x 2 b CF) ZELET, Aty
HUL, 7Y =27 OB (type) bEEAARETT, ™!

ATz MCEoTIE 8 ZEET LI EHARETT, HEXEETESZ4 7Y 27 DI L% mutable &
MUET, ARRICHEEZEETERNA T 27 DI % immutable L WU E 3, (mutable 84 7Y =
7 PO EMMNLTWVS immutable 22> 7F4 7Y =27 bOfEIZ. ZOHLTVWE A7 =27 bD
EDZELRICZIL L E A, av T Fnend 7Y =7 PEEHLTW 20108 ZELRVDTHIUL
immutable 722 & X2 Z e TEE T, LA -T, immutable 20 ¥ 5 MIIMEDPEHERIRED ¥ 5 H L TR
—HTE2HLITEDHDEVA) ATV 27 2 mutable 222 I PIEZEDORIC I > TRED £F, HlRIE K
R, SXFFHL e 2 FABID 4 > 2 & > 21& immutable T, dict % list (& mutable T3,

A7V VEBRINICHIET 2 Z X TEERA; L2 L, A 7Y =7 MZEBEARRE (unreachable) 12725
&, AR—=YalL > ar (garbage-collection) 12 Ko CTMEENFF, FEHETIE, ZANELESELD,
BLATORVEICTE IV TEET — FFEARERA TV 2 7 V2 ZANELE L TLEDROVHIED,
ERET N IEEFEDOMETT,

CPython implementation detail: BIE®D CPython EETIZSZRA Y > b (reference-counting) 7%
ffoTBh, (AT arve L) HBRBEET--TWAIAL TV e PRBIERHL $3, ZOEETIZ

*LRSEORMEDW L INIIGE, ATV 22 MO type EEET L2220 TEET . Zhud, ELLBbhiar o581 T
FAWHREFEEIESREITOT, ~RINCERWEZTRD D $EA,

23
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CAYDF TV 2 MEEFEFREIICKR S LA T2 Z 2B TEETH, BRSBEELIALT TV 2V
F DINENTEFIITHOND XHRFEL TV B DI TIED D A, ERSEEROZALT 7Y =7 MEDH
oV TIE, gc TV 2 —EBIRLTL XV, CPython DAV DSEEEIZRHID AR EfE->THE D, CPython
SIEPRIZBIOAREFS D LNFEEA, ATV =27 FDFERBEIC R o7z & ZICHIBICKR TN E Z
CHBRNT R (TFH B T 7 A MIBFIITINCEI LT S0,

FEED ML —RERERL T Ny THRER AT, BEEBINESNTLES L5 BA 7= 7 M 2AFESEE L
BHEDTERELTLZE N, Fio, "try...ezcept’ X Mo THIANEZHETE S XS5 T 5L, F 7V
A REEELEZeBHD ET,

FT7I 2 MTiE, BPNZT 7 AR T 4 Y FU 2 WoTz, " (external) D7 ) Y —ANDOZREE T
bOVHHET, TNHDV Y —RF, A7V 27 PR TANEINBICRREINS D LRI TV E
TH, TANEMTONSRAZR VDT, 25 LA TV =7 NIV VY — A2 RIS % 71k,
KIIZ close() XY v FRIEHELTVET, 25 LA 7Y =7 MIARIIZ close T2 X5 RDET,
ZOEEE T BBUCIE, Ttry... finally 3R, Twith XEMHD LEFTT,

oA 727 MIXNT2BREDOF T2 b HHET; Zhbid AT F (container) &I E
T, AVTFATI 7 Dl LT, 2T, VA, BIUFEPBEITONET, 7V FADBIR
BAEBa Y 7T FDEDO—ETT, ZAYDHE. AV TFDEEVI ., AV TFITA>TWEF TV =7
FOEDZEZIEL. TNBF T YDTAT YT AT ATEDYERA; L2LEDYS, a7 FOE
HAREMEICOWTIAR B GE, SEZWCAVTFIRA-2TWEL T I 7 bDTAT YT 4T 4D RIEL
F9, LEDoT, (ZTNDEIR) BEERRERA TV =7 bPEFEARER T 7Y = 7 bANOBRBEETH
B, ZOMEIPZENT Z2DEFEHEARERA TV =7 PPEBEINRF, 20O Ik ET,

B34 7227 POBWEDIZE ALY ETIKHE LET, A 727 VDTATYT AT ADEEPE S NTE
A DEZERCEBEICAGEINET: ZERRRETIE, MREZFET 2 X5 27BEZ1T5 . EBRCE
AU R o BHFEOA 7Y 2 7 bADOZRERT e HD £3H, BEARERAY 727 FTIEZD
EOBEERIEIDZEFRA. flZIX.a=1;b=1F22, abbidfil Z2oRALA TPz %
SHRTZ2rEHHB L, ZO5TRVEELDHDET, TAEFFEEKFLES, L2rL.c=[0;d=0¢t
T2, ctdiFENENZO0DE KRSz, AWIR—ER, FIIEREINZEDY A N E2HET 5 Z MR
XN TVET, (c=d=1[1 2322, c2dDHARALATY =22 FERALET)

3.2 RER DR

PUTE Python ICHARAENATWE RO Y X +TY, (FEHEICX-T, C Java, $RBZOMOFIETED
N7e) PAREY 2 — LT, ZOMOTPERINT VD I DD £3, FilinBl (FEER. BEEMRN
WCEEIR T A, 72 Y) OB, 20 TWIRES 4 75 ) 2@ L TIRES N E T, Fkos—2aro
Python Tid, BORBEMEICZ D X5 REBMALENED LOEEA,

DITICHES 2B DWW o202, BN (special attribute)’ 2F|ZE L 7-B%23H D £5, Zho0EN
BREANDT 7 L ZAFEZRMT 20T, —RNGZHRICHHT 27200 DTED D FH A, FHRELED
ERIIFEREE I NS AREEDH D 5,

None ZOOHNZIZHE—DEL2»HDFEHA, ZOEEFROA 727 VERE—DO UL FELERA, 2D
F 7V 27 MIHAIAAS None TP 7 RAENFE T, ZDF TV 27 M. ALK TEDBITFEL
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BRVWZeZLDLETS, BRI BHRIIZEZ RS R VLT None ZIRL %3, None DE(H (truth
value) (3% (false) T,

Notlmplemented ZOHICIZE—DEL2»HD VA, TOEEFRIOA T =7 NI —D UL FELE
HFho ZDFTYx2 MIMAIAAS NotImplemented T7 7 A XN F T, HEEEICET 2 X
Vv RRHRRILER (rich comparison) XY v Fid, #EHETFHIZRY T 2HEZITO DOEEE B 272
WIS, COEEZRIARNETT, (HEFICX-oTE A Y2 TV X0HEEOH 2EELZHA LD,
OREBIEZITVE T, ) BfEHIZE (true) T,

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

Ellipsis ZORUZIZE—DELI»H D F¥ A, ZOEZFFOA T =27 MILL—DLDPHFELERA, Z
DATP 27 NIV T I ... ERIFMAAAAY Ellipsis TV 7 A& E T, BEHEIE (true)
T,

numbers.Number #EV 7 I M X o TER SNz D, BfiEECHAAADEMBEEIC L > TGREIN S A
TV TT, BUEA 7Y = 7 VIEERRETT; —EEIER N2, ZELEHEINS Z LI
HHEHA, Python DEUEA 7 27 MIVWI EFTHRIBMFETES L 220K EL M EFRLTY
FTH, IV 21— RANTEEERET 2B SHIREZIITHET,

meth: repr ¥ __str__ O »HHBINLEES 7 ADXFFNIRBUIIRD X 5 RFEHEL D D
x5

o ZOXTFHNZ, 75AAVANIZRICHE LI T, STOBIEOMEEFEOL 7Y =27 M EART
ZHNZBEY T 7L TT,

o TEZRL. 10METREINET,

o INBURDRICHZ 1 DD aERWT, TICHEZ YR RINERA,

o INEBHEOBIZHZ 1 oDERERVT, TIOELZ PR RINTE A,

o MERBUEIARDO L ZDALREINET,

Python 13858 ZE/MNEGEL. EEROB TR ZToT0ET:

numbers.Integral (B#) BEARII. B (EOBB LUCEAOE) 2R ITBFANEANICEIT 2 HHA
ZRBTHHTT,

BRI 2 BESD £

B (int) JAROHHORERH L 325, FAMTEER (RIE) XV 34 ZOHIRO A%
FET, 7 MEERTRAZHED DI 2 ERFRREFH L MEINE T, AT E
'y MDBEIERICER TV X5 REEEEX 2 2 OMBEROERTREINE T,

7 —IUE (bool) EMHD False & True ZE L £3, False & True KT 2 DDF 7Y =7
OB T —MEA T 27 P TF, T VENIREBINOIRERTH D, IFLALDKRRT
ZFREN0 2 1 DESRABFEOCETH, fiflte LTXFINCEBRS Az TR ZhENR
"False" BXU "True" W5 XFHMIRENF T,
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BRI T 28I, A0BEEZEY 7 MERSRL Y X Z7HEICBWT, &b AEERBERD
TELLOENEINTVET,

numbers.Real (float) (RE) I OANIGFHEMEL ~LOEREEFE NG RIL £9, REHE
BAEQEFHR A —N— 70 —DRNEFFHFEEDO 7 —F 77 F v (BLE, C % Java IZ X 55EH)
WHEWE T, Python [ FHFEEZFE/ NI ZY R—1 LEVA, —RANCHEBERE/ NGB
FoEHEE ety - XEYDHAZEHNT 270 e @AINET, LHrL, 25 LHIE
Python TA 7Y =27 b EWSIBD A —N—~y FIZHERNNEM L2 DTT, £/, 2HFHD
FEVNBUR B 2RO 2 L THMEICR 2 EIE D D £ E A,

numbers.Complex (complex) DML, FHHEML NV THEMEL SN TW2EFEHIMEE 2 >
WU THBERERBL 3, BN OVWTERZO L AUHEN S TIEE D 9, HRM =z
DFEFEF B L CERFNE, 2hzendiiat LEREN z.real BX U z.imag TOH T Z AT
EE30

o= ZB (sequence) ZDHNZ, HROIEFHES (ordered set) ZRHL ¥, BERIIIFADOEEKTA ~

T ZMEENTVE T, HAALBEK len() 252, ¥ —Fr Y ADHEFBHERLET, ¥—7 VR
DEEN nDFE. AT Z72F0,1, ..,n-1 DoRZEETT, O—F YR a DEFE T ali] T
HEIRLE T,

= Y RFRA T A REE (slice) B R—PLTVET: ali:j]l & T2k, i<=k<jTHIZAVT
IRk ELOETOEREERLE T, ARBL LTATAREAVEEE, 274 REFE LA E D
O Te Y =V RERLET, HilS— TV ANTIE, A VT REEN O DOHBEL LA~
T ADERIRD BBLET,

=T YRZEoTIE, BED 7 AT v S (step)” 8T X XEFED T HEIRA F A R (extended slice)”
Y R—PLTVET: ali:j:k]l F . x =1 + n¥k, n>= 00D i<=x<jTHIEIRA VTR
T ZROLO7R o RTOHEBZFRL 7,

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

TEREELB D —7T VR (immutable sequence) ZHEARELRY — 7 Y AMDA TV =7 Md, —EAK
ENDEZDEEEETIIEDTEERA, (A7 27 VMDA T =7 bADBIRIA -
TWaHE. ZRINTVEA 7Y 27 MIEEARERA 79227 FTH KL, ZOHEIIEESN
ZAMREMD DD 35 L L. BEARERA 7Y 27 FPEHESRBLTWEA 7Y 27 bO%ES
Kid. ZETH L BTEELA, )

TORIEERER Y — 7 RBTT:

XFHBY (string) XFHNE Unicode 23— FKR A ¥ b E2RET2HOEY TS, XFFHDL
Da—FHRA > +dH U+0000 - U+10FFFF OFIFTRIEINS Z B TE ¥ F, Python &
char 2B LA, RbDic, XFFHOEDI—- KRS Y P RX "1 OXFHIL T
Pz b LTREATEZIENTEET, MHAAABEK ord) X XXFHIEA % 0 - 10FFFF
DHIPADFERNCEL L £, £/, MHARABR chr () 13 0 - 10FFFF OHiPH DR Z 00
TERX 1 OXFINCEIRLE T, str.encode() IFFAbra—F4 7% f52 8
T str % bytes AT 270125 Z A TE X T, /. bytes.decode() IZLDZD
WPETTEZENTEET,
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A FIVE (tuple) X TNVOEZFIIFEED Python A 72 =27 FTF, ZOMEFEOEREI SR D X
TE, ixOEFZEZRBT 2% h V< TRY > THRL £, H—OHEENLRLEX TN
(HEEE ’singleton’) ZE 21213, EREZRBT 2 XDERICH V<223 % T (H—oRX 2T
TREATIVEERLEHA, ZHUE, REI7NL—FT2DIAFENEZFEZ 2 L3I LkiFh
WBRORBVHSHTT), HREDRLBRWHIIFNDONZ/ESL L DX TR D 5,

bytes bytes 4 7Y = 7 MIFEREHTT, ERIE 8-bit N4 M T, 0 <= x < 256 OHIFH DR
BTREINET, (b'abc' D XS 7R) bytes V7T T ARHMAIAAD bytes() AV AT
RufioT bytes 77327 PEETEE T, £/, bytes £ 7Y =2 M decode() X
Yy FEBELTXFINCTa— FTExT,

EEARER S — 7 >~ B (mutable sequence) ZEHAJRER S — 7 Y RUE E LR TEE T 2 2 e
TEET, AHEARERY — 7 VAT, BFERILPRA T A AKRL M o> THHE SN ERITRAZ
1T5 22D TE, del (delete) Xaflio THRZHIRT 2B TEET,

Python IZHEAIH HAHAAENTVWAEEARER S —F Y AL, 5D A DTT:

JZ LB (list) VARFOERIEED Python A 7Y =7 MTTEE T, VR ML AFELOH
WH Y= TRYILNZRZWARTED £5, (RS20 1 D=7 Y R%2/E2 DIk
BEDTERBERNZ ITERLTLIEEWY, )

NA REEF  bytearray A 7Y = 7 MIZEEAJRERELYIT Y, HARAAD bytearray() 2> X b
Z7 Rk TERENE T, ZEARER I L ZRIIIZ (0F D Ny > 2 b TERW), byte
array IZZHEARER bytes A 7V 2 7 P EEUA VX —7 o — A RRERREL £ 3

JEEREY 2 — )L array %, collections £V 2 —/LIlid, ¥HRBZIa—RITNRKRS—r v RH
DB D F5,

£88 H£EUE HFORW, 22—V TAERI 7V =7 FOFRESGEZRE LT, 20D, (Al
D) BFEMoTA VT Y IAT 7RI TEERA, L. 4 7L — MIATRET. #HAAHBEE
len(O) ZERGOEFRHMEZERLTT, BEHORILHENTIZ, BECEL TV 2 0DOE®EZT R b,
=T Ao DEBEOYRR, HEES - MERE - 7E - WE L Vo RBEENREE O R T,

ELHOERIZT, HEOX— R UTENICET AL —ANEH I E 3, BUEENLE R oBE R
= IUIZHED T2 IHER L TL XV, L 2 D0FMED LEFERDFAMTH 2 (HZIFX 1 & 1.0) &
B, ZDHIBD 1 DODAEHERB[ICEDLIENTEET,

BIE. 2 DDOMBABEENDH D 5
EA8 AIERELATT, HAAAD set() VA LI 7 X TERIN, %55 add() K EDWL
OPDAY y FTHEHHTEET,

Frozen set B AZLREERATT, HAAAD frozenset() AV A7 7 XIZ K> TIERRENE T,
frozenset X FET Ny 208 2D T, JIOEEHOBERIIK 72D, HEOF—ITTH LM
TE%9,

Iy EVTE (mapping) EEDA VT I RAEETA VT 7 RMLEINIz, ATV 27 b OREEROES
KHLET, BFERE alk] 3. k TA VYT I7RAIEEEINLERET a »OBRLET; BIRINLE
REIXOPTHS ZeHATE, AL del XONMRIZTZ I M TEFT, HAAABE 1len() 13,
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~y UV INOERBEIRL £,
Python IZEH2 HHlAA TN TWE vy ¥ 7RI, 508 25 =23 TT:

EFHER (dictionary) XEZEREDAETA VYT I7RINLATI 27 b o R 2AROEEGERLET,

¥— (key) & LTHZZWMEDOHE—DANZ, VR MPREE, 2L TAT7Y 227 bORA—HETRL
fECHBREIN S ZDMOEHEATRERII TS, ZhUk. FEMEZMEMNCHELELT 2 LT, F—D vy
Y AENRNETH 2EDDH 57-0HTT, BEME X2l 5HE, F— (BT OBELERICES
FARHNCIENE T —oDENFEL LR 5E (BIRIE 1 & 1.0), HWZHEUCFHFOZ Y MY
ERIAVT AL LTHI 22BN TEET,

HEIWMADOERFEZHRLEST, 2% b, F—@FHEICEMINIERGCEREINTVEET, B
FOF—ZREESHITH, F—DEHFRZEZDLY VA, F—FHIRL-OBICHBEATZ ., LD
BT TR HFEORRISEMENE T,

PEE A ARERATY B .Y Rl TAERLET FERT 22RLTIEZEWV),

$EREY 2 —)L dbm.ndbm | dbm.gnu 1. collections EY 2 —1D k512, Hlovwy r /Al
DOHIZFREL TV T,

N— a Y 3.7 TEH: Python DN— 2 > 3.6 Tk, HEIFHAEFERFLEEATLR
CPython 3.6 TIXHAIEFIIRIFEINE L2, ZRUIKEINFFEOMAME VI LD, 20Y
REDEIEDHER Y AR XN TWVWE Lz,

MFOMH LRTRERY (callable type) BHEAIFONH LH#RE (FFUHL (call) ZH) 2175 2R TE2MUTT:

I—HERBRE (user-defined function) Z—HEREA 7P =7 Md, BEBERZITS & THEK

TNET (BHERE 2R), B, K518 (formal parameter) VU R + 2 [A UMD EZED A - 75|
BURAPeebIHUHEINETS,

Rkt
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Bt Bk

__doc__ BEBDRF a2 XY T —2ayXFHT, FFaXxyr— | FEAATEE
¥ a YDRWEEE None IR D £3, BT T RITHk
ARENER A

__name__ B OARTTT, #HXIAALARE

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

__module__ B ERINTVWEREI 2 —LDELHI TS, TV a— | HFXAATRE
NADITRWEEE None 1272 D £35,

__defaults__ T 7 A0 MEEZROF RIS T 27 7 420 MEDID & | FHEIAAAGE
NI=RTNT, 77 40 MaZF D51 e W&
None 1272 D FF

__code__ AURANINT-ERARERERAT2a—-FA 727 | EXAATHE
F TP,

__globals__ B D7 a— A \VEBDA 5728 E (NDOZR) T3 — | stAHLEA
COREZ, BEIERINTVEEY 2—1DrE—
PNV AETZER 2 E L £ T,

__dict__ EEOBEBUEEEZ Y R— T 200 IZEMAIND & | FHEAAABE
NTVET,

__closure__ None ¥7z13BI DM 4 D BHZER (51BN DOER) 1< | HiAH LER
B UTHEZHRBLTOVS L (cell) PS5 X TN
%D %3, cell_contents BIHEICOVWTOFHRIT T %
ZRLTLEE W,

__annotations__ | ST X —RXRDFERDBA - HETT, HEDF 13T | EXAAAEE
A =ZRHT, BRYEOFRDD 25E1X. 'return' 3
ZFDOXF—LDET,

__kwdefaults__ | ¥F—V—RNEHARIX—-XDT 7 4L Mk ZTH=E F%AAA]RE
T3,

EZIALATRE] L 7L ENTWREMEDIZE AL, RASHLEOREE2F 2y 7 LET,

B A 7Y 27 M3k, FEOBUEZRELLDEFLAED TEET, ZOMAEE. B2 IXBI
WKCARTF=REMG LW EREICHEZIE T, BIBD get % set 1ZI1d, BHD F v MRz W
59, RAEDRETIE. I—UERORBTOHFEMEZYR—FLTVBDTERELTTEL, #
HAHBEBDOBEEISFRY K- TBFETT,

AT 27 FiZEM cell_contents BHFioTWET, THIZEALDEERET B DICMZ
T, BLDEZBFZDICHEZET,

BBERICET 2 Z20MOERIIEBOa - A7V 27 v ol o0E T, BBONHR
(internal type) WCBIF 2&AZ SR L T2 E W, cell BT types BV 2 — A6 7 71 R
TEZET,

AVARAVARAY YR A VRRVARAXYV 9 RATI2 T NI VA, VIRAL VARV ALAEED
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PP LAJREA 79 = 7 b (BHIZ 22— ERBK) 2RO %7,

HAHLEHORKREMS: __self B3I 7AA VARV AF T2 T, __func__ 1ZEE
AT MTTF; __doc__ AV Y FORFaXyT—2arXFH (__func__.__doc__ &
ML) T3; __name__ & XY v FOAKHT (__func name__ Y [FU) T7; __module__ 1FX

Vo RRERSINSZEY 2 —LDOLRITD. Y 2 —LVEBRWIEEIX None 122D 9,

XYy R Eie, BECHHEEA 7Y =2 F OEEOBREC (MORERTEZRAD) 7
I RTEET,

275 2ADENE BERXE>TEEDI FADA VARV AEMNLT) BGT 2 &, Z0EMED
-V EBRBOBEBA 7Y 2 ERIZTFIARXY v FATV 27 b THIUR, 2—FEFEAY v K
AT 27 MDERINDZ BB FT,

TIAMBA VARV AEEAL T2 —YERBERA 727 VEIIET 52212k oTAH Y RK
VAXYy FA TV bEREIN- &, _self BHRZFOAVREX VAT, TDOXY Y

FATZY 27 MIFFBINTHS (bound) EWWEF, HILWAY v FD __func__ EBHED L
DA TS 27 +TT,

TIARA VAR YAPSL T FAXY vy RATI 27 b EABETE2ILICE>TA VAR AR
Vo RATT 2l " ERIN &, self  BHIZZRZFDHDT, __func_ _ B

FZAXY v NORKZH 2B A 7 =27 b TT,

AVRARYARXY v FAT Y 27 PRI NZHE, REICH 2 B8 (__func__) DFFUSHIEN
¥, COLE IIRA VARV A (__self__) DEIHY A bOETHIHAINE T, HlZIE C
PEB IO ODEBEZEDL 75X, x B CDA VAR VAT R, x.£(1) O LI C.f(x,
1) OUHLEFETTT,

PIARAXAV Y RATI 27 bMBAVARVARAY vy RATY =27 bHAEHINZEE, _ self
CHRENRTWE " IR VAR VR 3HRBIZI FRFDBDRDT, x.£(1) R C.£(1) D
FEH LI, RIEICH 2802 £ ¥ LT £(C,1) OMEUHL 2EMTT,

BB, BBA T2 B A YRR VARV y RAT I 27 b ADEBUL, A VARV ADL)E
XD HENZ7-fTbNE T, BEK Lo T BEEZa -V EBIRALTBE, 20
O — A NVER O T X 5127 2 DRI REICRD $9, £ FEoZ#da -3¢
REBUIH L TOATONET; TOMOMOTH LAJREL 7Y =7 b (BXCMHUH LATRETHR WL
BTOATIY 7 M) IF. EREIATWMOHEINET, £hnd, 7 I7AL VY RAX Y ADREHEI
2o T3 L —PERBEL. FEX Y v MITEiIh B A; BfEh 013, B 7 720
EBtETH 235G 12T T,

T TR L — B (generator function) yield X (yield X OffizZMR) ZHS5BKL LEXY v ¥
B2z RL—2BY cWEINE T, 2O X5 BB UH I L 2IdEIC. BEoRKEE
T35DMRE24T7L—XF T2 b2IRLET: {1 7L —&D iterator.__next__() X
Vv REMUHT L, yield X ffio THEIREMEIN 2 ETHEHEEFEITLE T, BBOD return X
BRITT 2 0HIGEL /2 L 21X, StopIlteration fISfEHIN, 4 7L —ZPRTRE[HD
REEFTHELTVET,

J)L—F B8 (coroutine function) async def ZH L TERSNZBEKP XY v F2 JIL—F
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BB (coroutine function) EFFUE T, MU XN, 2D K5 2B coroutine 7Y =
JIERRLUETS, al—F YBIE async with X async for X/ TR await REHFDZ
EDHERET, DN—FoATITIF 22U TIEZ W,

FERHAS = L —ZBAHK (asynchronous generator function) async def %o TERI . yield
XEFHLTOWRHEERR Y v K% asynchronous generator function WX ET, ZD X 5 B
Bix, U =, FERAA 7L XA TP 7V ERLET, 2DA 7Y =7 M async
for XTHEBOAREREZITTZ2DIMZFET,

JEREAA 7L — & D aiterator. _amext () XYV v FEFEUHT . MOUELF-XNATW
5y &I, yield REMHWVEZIRET 22 2 A FTUREED 2 awaitable BB L 3. ZDHEE
DZED return XEFEITT 5, b L IO D D ICHEL 72 & 13, StopAsyncIteration
Bt pEH S, FEEBIA 7L — ZEH N T REEORBICEEL 22 212D $75,

$BHABBIR (built-in function) HAARMECH 7S = 2 M CHEADS v X—TF, HAAKH
HOHIE len() % math.sin() (math BEEDHAAALEY 2 —)L) TT, FIHOELEE C
BB TIESNTVET, HiAat LEHORREN: __doc__ BHBODN*Fa Xy T—2arxX
FHTT, FFraXyr—arydPRwigEld None IZ72D £5; __name__ [ ZEAEOAHI TS,

__self__ ¥ None WKFRKESNTVET (HAAAXY v FOHHBIRL TLZEV); __module__
F. BEBPERINTVEEY 2 —LOAHTTT, €Y 2 —LEADRWEER None 127D %5,

HHAHAY v R (built-in method)  EFFTIFHAAALBRZRIDIETREM LD DT, 26556055
WE C B SN A o204 7Y = 7 b 2RI R ARG B e L THRio TWE T, #lAA
HBXY v ROHNZ, alist ®VAMA T =27 b2 L7z ED alist.append() T3o ZDHFEIT
X, FiAHLEHOEN _ self 13 alist TREINDZ AT 27 Mz T,

ISR Z5RABMUHELAEET T, ZOF 7V 27 MIER., DIV SADHERA VAR AD
777 M) LTIREVWETN.,  new () BA—N—F4 LT, XNVZ—>aryeHRHi-83
ZrHTEFET, MUPHLICHELNBIEEZ.  new (O . WRINRIGETIE dnit__ ()12

EXh, izt v 22 20818kicEbhE 5,

DSADA VARV A FBDIZFZADA VARV RIZ, Z7F AT __call () XYy REERT3
ZECPECH LATREIC R D 5,

E2a2—JL (module) EY a2 —Lid Python 22— N ORRENYZMERRENALT, import X & % W& importlib.

import_module() MAIAAD __import__() D X5 REKEZMUIH T Z & TREIXN S import
system WX o THEENE T, EV2—NF TV 27 ME, #EA TV =7 b (ZHE TV 2—A
TERBINTEBD __globals__ EBM»LSMINZEFHTT) THREINLAFEMER > TV g
T, BHEOSIIX. COHFOMRICHREINE T, FlAE n.x E m.__dict__["x"] 2FfHTT,
EVa—NATT 27 M BV 2 VOPEHLIZEDN S A - FA TV 27 b2 BATWEEA (F]
B bIUT D S BER WD HTT),

BHEORAZITOE, EY 2 —LVOAFIEMBEZEONEZEHLET, AR n.x =1 & m.
__dict__["x"] = 1 &[FLTY,

ERFEAD (FXIAALTRER) B __name__ ZEY 22—V OHAFITT; __doc__ IFEAKD FF 2 X

) —— -

VTF—2arNFEITT, RFaXrr—arydBRnGald None 12D %5

) ——

(A7 aFN) BEY 2 —LOKEEEFLTOE L FEIUELT: BHT /) F—> 3> HAorit

annotations__
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ECTY,;, EVa D7 74 b= RENLGHE, __file._ 3R —FINLET2—NT7 7L
DRAZTT, A VXTIV RICEHNCY > 73 T05S CEY2— DX RFEDEEDEY 2 —
NTIE. __file BUHERFEELRVDLD LAZTEA; G54 77U oBENICE — FEhiEEE
Ja- DG, ORI EFEIA TV I 7 A NNDARRAKIIRD T,

FiAH LEHORIREN: __dict__ EEY 2 - LOAFMEMT, fEL 7Y 22 T,

CPython implementation detail: CPython 7Y 2 — L EHEZHIRT 2 HIEICED, TV 2—
NHFEPEEZRZREFR o TV LTHZOHEFIZEY 2 — R a—TpoNRICHRE U E
T, INREHT 2123, HEZ A -3 30, HEZEZEF o TV AMEY 2 — L2 REFLTLEZE W,

ARBLOSRB HRZ LY ZZNIEH, 77 AER (VF7AEE 2R) TERSINET, 77 R3#

EXTV 2 PTEREINLATERZR>TVWET, 77 ABBHEOSRIT. ZoFFIINT 2 %K
(lookup) WCEIERE N E 3, HIZIE C.x & C.__dict__["x"] ICFIERE N E T (7 L. BHESREO
BEREZZONDEODPDT7 v /B HDFT), BUENZOEKRTHONGRWE E, ZORKS 7 X
THEREMRI O E T, BEY 720 ZDHEKRIE, C3 XYy FERIERF (MRO=method resolution
order) ZHFIH L TWT, HBOMARERIILBEDHIEICOLD S X4 7EY F) MAMED D > T
BIELLEEL 9. C3 MRO IZ2WT D& DEEliZzE#RIE, 23 V) —RIHET S FFaxX> b
https://www.python.org/download /releases/2.3/mro/ IZH D £5,

252 (CYLET) BUEBBNISARAY v RATY 22 +2BZ5 LT B2, 2047V =
ZME __self__JBUDN CTHEELIBA VARV ARXY v FA TV 27 MIEBINT T, HHYX
Vy RATI 27 b RBEI T2 X, BNXY Y RETV 27 b ToIv FEINLATI T b
WCEBEINE T, TAIUTE (descriptor) DRE HixSRT 22, EAOBEHTY 7 X0 50D
HUZEBEHEEBIC dict WREINTVAIHDOREREZZeBHE00000 £7,

25 ABMERAT B, 207 7 AOMELIHEH SN, HES 5 2OHBIEH LT A,
Y SAF TV 2y FRMUIT (LEESH) b, 7524 YRRV ARERLET (FLESH).

RFokEME: __name_ 137 7 X% T __module__ X7 I ADNEREIN/IZEY 2 — KT, __dict__

37 7 AP OLEIEMDA - -FETT; __bases__ WHREKI FAMSRZ X TINVT, KT 72
DV RAPIRNBIEFTHATHET; __doc__ 1 EZ7F7ADFF 2 XY MXFHIT, RERDBHEX
None T7F; __annotations__ (A 7> aF ) 137 7 RDEEEZEITLTVS & ZINE L ZEHT

JT—=2ary Ao HETT,

VSRA VARV R (class instance) 27T RAA VARV RZ, 7F7ARF 7Y 22 b (LFBR) #MECHLT

ERLET, 77 AL VARV RAFEETHREIN-AAEMEZR->TB D, EHESHORCIZE T
DFEPRRINE T, ZZTEMEDPRODL T, A VARV ADI FRARZZDAHDBENEND 5 & &
W, MO T IABMERRLET, Rob ol 7 RABUR L —FERBABA 7P 27 o728
B VIAL VAR A __self__  BULTRA VARV ARXY v RATV 27 MIEBRLET, &
MRy RATI 27 bRIFTARXY v RATY 27 bHFARRCERINE T, Lo " 7R 25
L TLEE W, TRIUTE (descriptor) DRE HizZRT 2. $RHOBEHTS Y AX 2%
HBLTZ 7AW LB ERIC __dict__ KRFINTOWEHDD0RRZ e DH 20N
PP ET, ZIRABUEBRODPLT, DOA T 2l VDI TAD __getattr _ () XV v R&Hio
TWAEHEIE, HEROBHEERZTEDIZZIOXY v RBPFUHERE T,

BHEDORARHIRZIT S & A Y ARV ADWHEZEHM LI TH, 77 ADHELZEHTLHIEHD
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FH¥A, VT AT __setattr__ () __delattr__ () XYV v RPERINTWBIHEE, B[ VAR
VADHEREHTEIRDODICIASLDX Y v FANRIHEIE T,

TIAL VARV RIZ, HIAFRFEDHKBIDR Y v FER>TWBIGEE, BUERSY — 7 2B H 50
By TR XS ICRES Z P TEE T, BHHAYV Y R 22 LTLEX W,

FekJErE: __dict__ 3@MEOfETT;

class__ A VYRR VADI FATT,

/O FTTxOr (Z7ANFTTII CDRIR) file object WEBDPNIZT7 7 ANERLET, 7744
T2l Vel AR a— by BB D EF: open() HAAABE. os.popen() .
os.fdopen() . Y7 v b4+ 7Y =7 bD makefile() XV v K (H2ZWIIIIREY 2 — L h HiEfEX
NAMHOREBPR XY v F)

A 7Yz b sys.stdin. sys.stdout BX U sys.stderr i&. 4 ¥ X7V XDFHEAT, HHEH T,
BIOHEELS —HHRA M) —21CHIET 27 7 AVA TV 27 MTHIfb I E T, ZhABFTART
7 ¥ A M E— N THDN, io.TextIOBase lIRY 7 AL o TERSNIA ¥ R T 2 — ARV ET,

RERE (internal type) 4 ¥R 7V ZDBPFEHCH > THB WL OhDANE, 2 —FIAEhTVwES, Z
NODERIIFIRDA Y X TV ZDN—Y a Y TREBINLARENEDSH D £ 325, Z T35
DD TBEEET,

dA—RATZzIVb a—-FFAT7Tc7 ME NA LAV NTILENT (byte-compiled) FEATRIRER
Python a—F, I NA FO—F Z2RBLET, a—FA TV 27 P eBEA 7Y =27 FDEW
F BBCE 7Y = 7 FHBIRO 70— VAR (B EER L TWASEY 2 —lDZa— VL) 12
X UTHRINBRZHZFR o T0 DI L, a—FA4A 7Y 27 MEary7F A MR 0nEnsS 2
ETY; £, BTV TR T 74V MIBEEZEETEETH, a— A 7Y T
BTEFRA (FAMCHEINBHEERRT 2720), BRA 7Y 27 P BV, -+ 7Y
7 MIEEARARET, BEARER A 7Y =27 bAOBRE (HEE, MEBECHEOLLT) G4 FHA.

AN LERAORHEN: co_name X% #A. co_argcount IIES I (MEBEHS L 77 +
NV MEEFFOGI$E &) OMEL co_posonlyargcount INEHHSIE (77 4L MEEFO5|
Brat) O, co_nlocals FBEMMES (5IEED) B —ANVEHRDE. co_varnames (I
0 — A NVEBG AL T2 TV (518> 5% ). co_cellvars (34 R b SN BHTSMK
ENTVWE O —INEBDOLEIEENLT=Z TN, co_freevars \ZHHZEMOARIEZMWL 72X
T, co_code IFNA ba— RHIEZRELL TWBXFH], co_consts N4 ba— FTffibhT
WB YT INEMMNLIZZ TV, co_names 3 NNAf b a— RTHEDLATVWBHKETOA 72X T,
co_filename I NA b — RDa Y A ThTz7 7 4 V#, co_firstlineno IZBIBODER
WIDFTES. co_lnotab lZNA Fa— KA 7ty b STHESAOMIGH T %Ea— FMbL 72 3F
Hl FEHICOWTIEA Y X —=T VNV XDY —2a—FEZ LT LXW), co_stacksize 1ZBIE
TRERRAR Yy 7% A4 X, co_flags 134 VX TV XM AT 5 7% a— R{IL L7285,

UTD77 27y b co_flags TERSINTVET: 0x04 £ v M, B xarguments X%
o THEDBONMNEL BZZMTE 225G THNET; 0x08 ¥y M, B ++keywords
WX efoTF—U— FE[HEZHTEBEAICTTONET; 0x20 ¥y M. BB Y 2 21—
RTHBHELTONET,

TERHERE (future feature) H S (from __future__ import division) b ¥7z. co_flags @
'y M2 TH5ZL2 T, A=A TV =7 bREOEREELR AL Tar I LEATWE L
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ZRLUEF: 0x2000 By M, BIBDFEREBRELZENIL Ta sy f L ER TV EEHEITLTH
NFET; LIHETDAN— 2 > @ Python TiE, 0x10 B X 0x1000 ¥y MWL TWE L=,

co_flags OZ DOy MIRERICHERINICHIH ST 2 Ic PRI TVE T,

I—FA 7227 FHPEBERBIL TV AEHE, co_consts DRIIDERIIBEHDO FFa X
FT—2aYXFEINIHEDFET, RFaXyr—3a VFVPERINTOREWVEEIZIX None IZ
ZHET,

ZL—L (frame) TSI 7L —2A 7Y =2 MIFETT L — 4 (execution frame) ZHR L %
T, ET7L—2@3 L —ANy 74727 b (TZR) ML, BRIz b L — X6
BTEINE T,

A UEHORHEME: f_back XEATOAX v 7 7L —24 (BROHLAIOSH) T, ZHd3A
Ry 7 7L —LDEK FEAS None TF; f_code ZZD 7L —ATHITEINTWSa— 4T
Yz FTT; £ locals 3 —ANEHOERIMDON 2FETT; f_globals 370 — \)LZE
Bucfib £ d; £_builtins FHHAIAAD (Python EH D) ZHfiCfb £ T; £_lasti I3EE
BRWBA—F (A—=FF 7T bDNS A= FXFHINDA VT v 7 R) TH,

f_code "D 7 7t R object.__getattr__ IT obj & "f_code" ZE L TITVWE T2, BEiEA
Ny ZREHLET,

Bl 7eE X AATREREME: £ _trace IX None THRWHAIZ., 2 — FOETHICEAKRA RV FT
MOHXN2B8TT (TN IDBFALE D), BHEIE Y —RADFHLWITI A XY FHFEIT
XNFITH, f_trace_lines % False CHETBE I TANRY bORITEEMIMELTE T,

F4EIX f_trace_opcodes % True KHEL T, A I—RIDARY FOEREZFAI LTS
rbLnEtA ., 20U L —RBEUC X o TEHINZHIAD b L —R XN TW 3B
H7=358. REFERA VR —T) ZORAFLNZORBZE0H LAV LIZHFERLTLEX W,

f_lineno 37 L —2AHICBI ZBIEDITHSTY — L — B (trace function) MIT Z OfE
WEZRAAZITO L, EELRLITRY Yy Y LET (RFTROFEITIL—LITVWEEEDA), T
Ny AT, f_fileno ZHF XA Z 2T, Y% ¥ 74 (Set Next Statement @iy d) ZHEET
EgE3

TV—LF 7222 MIAY Y F2—D%K—-FLET:

frame.clear ()
DXV REZL =P LTV 20— N ERADSHER2THIRLE S, £/ 7
L= P 2 AL —RIZBELTWEERIE, Y23 =X TUENMTONET, T4
FoTI7V—LF 7027 bV 2EARERSRAMHEINS X512 EF (BIRIX. Hlstz
WL, BTHES 2D L —2ANy ZERIFT 255),

7L — ADBREETH DL E RuntimeError A XN 3,
N— g v 3.4 TEM.

FL—XNw Y (traceback) 7TV b PL—ANv X727 FPIHINDRZ Y 7 P L —R%
HHLET, PL—ANw 74TV 7 MEFIADEZ Tz ZITERINITER XNz D, types.
TracebackType Z MO L THIRIVICHIERRE D LT,
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BEERANITER E N L =R Ny 7 TlE, fISAANY R T DORBBENETAX Yy 7 2R > TV LB
RoTLAVEIZ, FL—ANy I F 7Y 27 bDBHED b L—ANy 7 ORNTHEAINE T, fi
WAV RETICABE, ARy L —=2% 70l 7 LMITHHATE 2 X518 EF, (try X %
Z, ) PL—X Ny ZIX sys.exc_info() DRI XNV O=FBHOERL, L HHND
__traceback__ Bt LTHELNET,

T 7T MTHEYINY RN & AKXy 7 L =R (D ELEF AN ) FHEL T -
P —LICEEHINET; 4 VX7 ZEMFEMNCETINTWBHE, sys.last_traceback
LBz dTEET,

B RINCIER S L2 P L — 2Ny 7 Tld, tb_next BHMBY V7 XA Xy 7 L —RX Lk
RF 2 HEOREF. PL—2Ny ZOERZFIEINET,

A LUEHOSREN: tb_frame BHEDL RAMIBIFZETFT 7L —24%$E L %9 tb_lineno
BHINDFEEL 7ATHSTT; tb_lasti BHERMHTI— FTT, PL—ANy ZJHDITHESR
RRICFETEINTMTE, try XNTHIADREL. 2OXIET % ezcept Hi% finally Hid g
WIGEIIE, 7L —2AT7 Y227 FHOITHES LIZRRZRL2H LOLEEA,

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

FEABLARERRREN: tb_next ZAX Y 7 PL—ZADRD L~V (FINDBFELIZ7 L — 210D
ﬁf'ﬁl) . HBZNIRD L ARLHEENE ST None T3,

N=Ta¥y 37 TEHE: PL—ANY ATV =7 MiX Python 2 — F2SHRINICA VAR VR
(bTEx2 551k, BHEDA Y RAZ Y AD tb_next BMEIEHTX2 X518 D £ L,

AFA R (slice) #TZzI b RFARFTI =7 M, __getitem _ () AV Y RODDRATA R
ERTOIMDONE T, AT XA TV 27 MIHAAAD slice() BIBTHERSNE T,

FtAaH LEHORKRENM: start I3 TRTT; stop IE LRTT; step 3RT v F7OETT; Zh
ZFNEMW NG EE None L R-oTWVWET, ZHLHDEMEIIEREDOREZRTE T,

AFGARFT TS 27 MEIXY vy F—D¥%R—FLET:

slice.indices(self, length)
ZDXAY vy FIZBE—DBEKEIE length ZEXD, AFA AL T =7 b2 length BRED S —7
VAHERENT L BICERBT 5. AT AT BEREFHELET, TOXY vy Fid 3o
DEBP SR DZXTIVERLET, ZAZN start B stop DAV F v 2 A, step T4
DBERAIARADERLEETT, 47y 7 RMEdRwe, GHEAOETHIUL, BEHEDR T4
A BEDLLRNR Y I THRDOINE T,

FHIAY w R (static method) A7 b HWX Y v Rk, ETHMALL LS REBA 7Y =2 b
MORXY Y REATI 27 "AOEWEIL T 270D EERMELE T, BIUX Y vy KA TP
MIMDOMS2DATY 227 b, BEIZLI—FERAY v FA TV =27 2@ 7 v 8T, 1Y
AV KRBT TRART TAAL VARV ADLHEGT 5, ERIGREINE ATV 27 MIT v TX
NeAT7T =22 M2k, ZA LEERONRITITR D FRA, #NXAY v FAT7Y =27 MIE
WHECHLAIRERA 7Y 27 b2 oy FUETH, #iNA 7Y =7 FABREMOHT 2 TEE
BA, BN TV 27 MIMHAAART Y A M T 7 X staticmethod() THEMINZE T,
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VZZAXVYYRATO IO I7I7AXYV 9 FATY 27 M IR Y v RATY =7 MITIT, Jl
DATI 27 bREULIT v NTHY, FOFXTI 2 V2V TRART FAL VAR Y A HIDH
FTHEZRBLET, ZOXSRLTHIGELAYZ FAXY vy FATY 227 FOEIEICOVWTIE, L
D7 L—YEFRY v F (user-defined method)” THHINTVET, FI7AXY v FA TV x
7 MEIHAAABD AV A+ T 7 & classmethod() THEMENE T,

3.3 %XV Y F4

72 AF, FRBRARTOX Y v RE2ERL T, R (BEMEERIRA TR, A 74 AKELRY) 12X
PREDHEERRETEE T, 4L Python OHE T4 — v —F (operator overloading) ~D7 71—
FTF, THCED, 77 RABEHOHEAEFIINT2HEADIRSIBMENEZERTEET, HIZE H27T7X
2 __getitem _ () EWIEZRDRAY v FEERLTBD, x BDIDITTADA VARV ATHBLT5L,
__(x, 1) BIREFMTT, FHCHERDIRNRD | #IR X Y v FAEFINT
WRWE E 2O LI REEEZEHAS LHIS (720 TV AttributeError 2 TypeError) A3 & E T,

x[1i] X type(x) .__getitem

FFEX Y v FIZ None ZEET 5 Z &id, ZRUSHIGT 2THEDSHHATERVW I L 2EKLE T, FlZIX, 7
2D __iter__() % None WKHELGA., FDI I REA T 7 7NMIERET, ZDA VARV RITHK
L iter) ZMUHTE (__getitem _ () WP R XN TIZ) TypeError #EH L E3,

MAABIZ LI 2L —bF 27 7 A%FEET I 23, Bl SN2 A4 TV 207 ML o TEKRDN D % HiH
WCHREZ L EDLONPEETT, FIZIX H52—F7 Y REHAADBZOFRFEEHALEH I rD LA ER
AD, R7A4AZADERPERZZZIRVD2D LNERA, (WIC DFRFXFa2 X A7 bPETAICH D
NodeList f ¥ X —7 = =AW ZD—fITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
IR cls DHILWA VAR Y A ER DI ESNET, __new _ O IFFHIXY v FT (ZD A
Yy FIEFRRIRCENA TV 20T, HRIICENIX Y v FEEST2LEEH D ERA), A YV RE Y
AR T 2 XS ERINTWE 2 7 2A2E 58T D £F, BODOFIEIATY =27 rDary X b
F7ZDR (ZF7RADHFTH LX) KEEXNET, __new () ODREVEFHFLVATS =7 FDF VR

RYA (BHEE cls DA YRRV R) TRIFUUIRD FEA,

BRI T, 75 2D =4 Y AR Y AR T % L 1213 super ). __new__(cls[,
D WHEYIZEIBERELTRA—TZ S5 AD _ _new () XY v FZIEQHL. #ﬁkkiﬁiéhk/f N
AR AR EREFE MR THrHIRLET,

If __new _ () is invoked during object construction and it returns an instance of cls, then the new
instance’ s __4nit__ () method will be invoked like __init__(self[, ...]), where self is the

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

_new (O MWcls DA VARV ABRIBVIEGE. A VARXRVAD __dnit_ () XYV v FIEFERH X

) —— F—

*2 _hash__(Q) iter__ (), __reversed__ ()

contains_ () X / v FIZZ o &SRRl Rb %2 L ET; ok
il HET 72 iR 2 # D W EET S
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NnEEA,

__new _ () OEKRBEMNI. EEARELRT (int, str, tuple R E) OV T2 5 AT VAR RERE D
ARRARTDHILWTHVET, $/. VIREREI AR AXT 272DIT, DARLDART TR
T A== 4 FENFET,

object.__init__(self[7 ])
AVARRYAD (__new _ () WX E-oT) ERZ N, ZADHUH LITIGREN SIS H XN
F3, 5IBE 77 RA0av A7 7 2ACELLDDOTT, HEI TRLZOIRES 7 AM L BT
_Gnit._ O XV REEOEE, REZSZAD  _dnit._ () XYy FIREEZ XD _dnit__ ()
AV FEARINZHETH LT, 4 YRR Y RADHEIEY 7 AFDHEUNHIA I N2 Z & RFE LT
b A, HlZZ, super).__init__([args...]) o

_new__ (O r __dnit__ O WFEELTAHII 27 bEWRT S (__new _ O DMERL. __init__ Q)
MENE WAL RXTB) DT, __init__() »»5HIF None EZIRL TITWIFTERA; 5 LTLE

9 &, EITKHIC TypeError EHINTLEVE T,

object.__del__(self)
AVRARYADHESNE L FXMOHENET, ZHET7 74 F 749 (HYITEH D TEAD)
FANIZREBMIENE T, HEZFAHN __del__ (O XYV v FEF->TWARHER, REZ 72D
__del__ (O XYy RidaThh, £IEZF 2D __del__ () XY v REPIRMWIHUIH LT, 4 VR X

VADIEEY F AR EBALHEICHIFRLZIINI D R A,

_del__ O XYY FEDPWEELEIILLTOVEA VAR Y ZANDH LWSHEED, HEL2XLE3Z
ik (HERXABRNHDOD) AIETT, ZAEA TV 27 D 8F MEhEd, BiELlA TV
FOBEEHEINSERNIC __del__ () BPFEEHINZ 2 5 DIFEEKEFETT,; HED CPython ®
HIETEIRAO—EIL2RCH X ER A,

AVRTYVEPHET LI FZ, BRIFLTWEATI =27 bD __del__ () XYy FBFIH IR MR
ALEH D FEA

FER: del x \FHEBE x.__del () ZMUHLELA —HiFEZ x OBBEHIY U2 1 OE6L. &
HEx DSWBEAIT IR0 T THELZLEOARIHINE T,

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

own traceback, which references the locals of all frames caught in the traceback.
2E:

gc EVa—NLDFFaXrh,
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2= =
El=K

AV v N __del__ O BAZERRNTHERH S NS 720, FATHITIE L HISNI IR =
. RO DT sys.stderr ICEEDPRRINE T, KT

o __del__ O EEDa—FPFETEINTVWI L EIZ, TEDORAL Y RELFROHEE T,
__del__ ()T, By Z%kWokb, 7uv 330V —XeMUHLED T 20EXH 5
Ba. __del__ O OFTICEhHMINiza—Fickb, 200 Y —2ARBBUCHEENT
WT, 7y Fay 23R 208 LOEEA.

o __del__ OB AVYETVRDY Xy PRYUHIZFETTEET, oT. (MOET 2—
NBEDT) 7 7R RTHRHEND D270 —r IOVEBIET TITHIBRE LTV 5 %, None 2
BEINTVWE0D LNLERA, Python 1&, H—D7 Y X —Ra 7 THFE S H4HD I 10—
PNUVF TV 27 ME MO 70— SAVEBDHIFRENZFNTEY 2 —h bHIfREh s Z &
PRAELET ZOX 5B 70 = AEEAOMD? S OBBBEFEELBRWGE. __del__ ()
XYy RRMENTREE T, 4 Y R— b SNEEY 2D EREFHAETH 2 2 & 2R
TEDIEULODPD LNLER A

object.__repr__(self)
repr ) MAAHLBBIC L o THUHEN, A7V 27 b 2RT TAROD (official)) XFINEFHEL %
T AIAER B, ZAUT (EYVIREREA G 2 5hhd) RICEDOA 7Y =7 b2 HAERT 2DIH 2 5. A
%172 Python RD XS5 KRDBDTHEINETT, TERWVWARH, <...some useful description...>
EADXFHNHNPREENZRNETT, ROERXFINA TS =27 P TRINERD FEA, 75 A
__repr__ () BERLTOVT __str__ O EEBRELTVWARINE. 27 F7RADAL VYRRV AD TFER
A D (informal) | XFFIRBEDPERZI N 212D __repr__ O PMELNET,

ZOMBBIEZT ANy ZOBRICE L HVWSLNZDT, 72 SADEREZEA. DVWEVWTHRWE S KIS
TAZEPEETT,

object.__str__(self)

A7 27 +D BEAXD (informal)] H 2 WIEERRICHE L A XFIRR LR T 2012,
str(object) XHHAAABEE format(), print() KX - TMENE T, EDHIX string 7P =2
FTRIFNERD FE A

__str__ (O 2ER% Python RILZIRT Z e PR IR VE WS KT, ZTOXY v FiX object.
__repr _ () CIXELRDET: XOEAR. FRLEERERACEHTA2 28 TEET,

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

object.__bytes__(self)

bytes Ko THUHEN, A7V 27 bDANAL PXFFNRBZHELE T, ZHid bytes A7V =
7 P RIBTRETT,

object.__format__(self, format_ spec)
format() MAAALBEE, X HWE T+—<T v FEAXFI TFI)L OFFfi. str.format() XV v
Ficko TSN, A7V D 7 71 —< v MuE/ (formatted)” SCFHNIRBZIED £
T, format_spec 51EUF. BER T x—< v MbA T a2 Y Db EELXFYNTS, format_spec 5l
BOBHUX, __format__ () ZFEETZHNCEID ETH IFLALDT T RFHAAARDWT DI
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Za—<y MLEZEELLD, ALE5R7+—<y MEAT > a VRV ET,
BREED 7+ —< v MEX DG, formatspec ZBMR L TL7ZE W,
ROEEFHNA TS 27 P TRITUSRD FH8 A

N=YaYv 3.4 TEHE: BTROWILFINPEINTZEGE object HHD _ format. XYV v FiX
TypeError ZiXHHi L %9,

N—=Ya Yy 3.7 TEH: object.__format__(x, '') I¥ format(str(self), '') TIIHK< str(x)
LM D ¥ Lz,

object.__1t__{(self, other)

object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)
i nwbw s 7 HEERELEL (rich comparison)” XY v RT3, HEFS Y RLE XY v REHEDON
JSIEM T D@D TS : x<y & x.__1t__(y) ZMFHELET; x<=y 1T x.__le__(y) ZMUFHL £T;
x==y X x.__eq__(y) ZMOHLET; x!=y & x.__ne__(y) ZMFCHLZT; x>y X x.__gt__(y)
EMUCHLET; x>=y & x.__ge__(y) EMFHLFI,

LRI X Y v FIZG A6 N5 BORTICH T 2HAEZFEL L TVWAERVWE XL, Y7L b Y
NotImplemented #iRT0d LNFHA, BHl LT, EFEICHEITONI L 212l False B> True
ZRLET, L2L, ZhoDX Yy FIEREDOEZES X TEL0T, HEHEE T 7 —VED
aAYTFFAL (e RIF if XOEMED) TEbI A, Python 132 DEIZH LT bool() ZIFLN
HUTHROEMBZHIKL 25,

is »SFHEN S object D __eq () XAV v FOFT 7 4L FEETIZ, LBLTHLRIEE
2. XD — FDXSIT NotImplemented ZiK L £3: True if x is y else NotImplemented
o _.me_() XV v FIiZ __eq O WTHEEZZEL, NotImplemented THRWVIFE IR Z KL X
BET, MOUBEEFRLT 7 40 M DFEEICIHROMRIID D FH A, HIZIE (x<y or x==y)
¥ x<=y 23R DEVA, —DODILLRZEED SHBEE T BEI4 KT 1213 functools.
total_ordering() ZZML T 22X\,

HARLDHHEZ Y R—F L TWT, HEOF—IIHFS N TELZ Ny 2affE A 7Y =27 b
PEZ L EOEBREEAICOWT, __hash__ () DFF a2 XY FPHAKELNLTWEZDOTSRLTL R
éL\O

IHBEDXA Yy FIZE (FE5IBMPEEEZT R—FLARVA, AFIEEYR—- T 355 CHVLNS X
D7) FIBUE ANBEZAToN=Ya VIFFHELER A, LA, __1t__0 ¥ __gt__ O FHVDORI
_le._ Ot __ge. OWBHEVORY, BLXU __eq_ O ¥ __ne_ O WBZENLHEDOKHETT, #
HE T HE72 2 B CH OWEEEF O BID L OWGHE T O EHN £ 72 3Ny 72 7 2056, Lk
BTORFEINTZAY v RPELEEINET, Z5THRVWEESEOHEHETORAY v ROBELEINET,
RIS 77 7 2{LIFBEEINFER A,

object.__hash__(self)
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HAAAD hash() BHES. set, frozenset, dict DE I Ny T a®ffiozal ry a YEIDER
T BEL ST EINE T, __hash__ O XEERRIRITNUIRD FVA, TOXY v Righ
ERMWEE, EBERPELWA T 27 VERUAA Yy Y 2l o w5 2T, A7z v
T2 ETHHAINZBEREX TNICEHED Ty ¥ afliZiHT 2 2T, TNZTHDOEED
Ny Y aHERETAIIEBIIHLET,

def __hash__(self):

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

FM: hashQ 3A TP VHED __hash__ () XY v EDIRTE% Py_ssize_t OV 4 X2y
DEEDE T, TAUE 64-bit TELRINTWS L 8 XA FT, 32-bit TEARINTVWE L 4 A
FCF, AT7Y =2 bD __hash__ () HFI%D bit B4 XD LIV FTHARESLETD 2551,
BTRETDOHR=IFTB2LLRD bit IBZ2F =y 7 LTLIEEWN, Z5F 272 77%E python -c
"import sys; print(sys.hash_info.width)" 25732522 T3,

TIAN __eq () AV REEBLTVWRWVWARSL, __hash__ () XY v FHERLTIIRD FHA;
TIAM __eq () BERLTWVWTD __hash__ ) ZEELTVRVESL, ZOf Y ARV RAEFNY
YaRfEalL 7 a v OHERL L THRAEEA, VIRV I a—RINRF Tz P 2ERLTE
D, __eq _ORXVy REFEELTVWSEHRS, __hash__ ) BZEZRLTIERDEHA, ZHE. Ny Pa
AREa L 72 a YOFEEZBVWTHF—DNy ¥ 2{l@H A I 2— K TNV THEIEHERINTVEH)H
TY (A7¥z7 by Y aBPZET S, oy > 237 Y hash bucket IZA-TLEW
£79),

I—HF—ERITRET 74NV IT __eq () ¥ __hash._ () XY v FEF->TWVWET, 2Dk
. (A—TRWV) $RXTOA 7Yz 7 MIR LU TR D, x.__hash__ QO ldx==ydx isy &
hash(x) == hash(y) QWA ZEKT % X 5 Z@EYREZEL 5,

_eq () BA—=N=F4 FLTWT __hash__ () ZEFRLTVWERWVWST I XTIX, __hash__( &
FEERMYIZ None ICEREXINZE T, 77 AD __hash_ () XV v FP None DFE. DT 7 ADA
VARVADNy Y2l k5§ B L) TypeError A3AHI &4, isinstance(obj,
collections.abc.Hashable) TF =z v 735Ny afaERDDE LTIELFiHEhET,

_eq O BF=N=FARLEIIADBI FADED __hash__ () O HEEZRFEFL-VWES, B
REYIZ __hash__ = <ParentClass>.__hash__ ZRETEZI L T, TNEA VX T RIBZ T
IR D EHA

_eq O BA—N=FAL RLTVWEWVWZ IRABNY ¥ 2P K- bEIHILZ2WIEES, 77 AERIC
__hash__ = None Z&®HTL IV, 77 AHHTHRWIZ TypeError X555 __hash__ () %
EFKT 5. isinstance(obj, collections.abc.Hashable) FEUH L TiR-> Ty & 2 AJBE & ik
MENBTL &9,

FER: T AL FTE XFHNeANAL MO __hash__ O EIZTFHEIRATRER 5 > X L HT 7 YL R
ENFET, Ny ¥ fHIFHEMD Python 70t AN TIIERTH D Hild £ 555, Python Z# DR L
B35, THETERIRDET,
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COHMIZ, HEIGEIN AN TRERAOKREME On™2) AtREZEHIT 2 Z e Trlgk
ZENB Y — L RAWFE (denial-of-service, DoS) X3 2 RET T, FMIE http://www.ocert.org/
advisories/ocert-2011-003.html ZZH L T 72X W0,

Ny Y afHOEFEIX, EEDOAL T L — 2 VIEFIZEEL T, Python & Z DIERATT 2 EHFEL T
FHA (2 LTER 32-bit & 64-bit ORITHEALD £7),

PYTHONHASHSEED » S L T 72 &\,

N—=Tay 33 TEHE: "Ny adDI7 VYELMENT 75V b TEMCRD L=,

object.__bool__(self)

HIEET R R AAAEE bool() #FEHET 2/-DICMUHXNE T, False £zl True 2RI
FAUER D ERA, TOXY v RPERINTVRVE E, __len () PWEZBINTVIUIIFUH &
N, ZORERDPIE O THNRELARINE T, 7F7ZADB __len__ () D __bool__ () DEXEL T
BWFIUE, ZD7 FTADA VARV RFTRNTHEARINET,

3.3.2 BHETV IV EREZHREIAXTS

LTFDOXAY v FEERLT, 27 AL YRR Y ZANOBEMEMET 7€ 2 ( BEMBOEH, BHEMEADIRAL
x.name DHIFR) OEEKE IR R A XTBHZENTEET,

object.__getattr__(self, name)

77 4V b DEET 7 A0 AttributeError TRMULZ & F (name 234 Y A X Y ADJEMEF 721%
self D7 I AV —DEMTRHRVIZDIC __getattribute__ () 7% AttributeError ZiEH L7zh,
name 7 ART 4 D __get__ () P AttributeError ZiEH L7z & X) KIFFHINET, ZOX Yy
Rix GHEIN) BHEZIE T2, AttributeError fIAF 25 LTI R D SR A,

B, BEOBRETEENRO»IUR, __getattr _ O FMPFEHINERA, (ZHUE, __getattr_ _ ()
¢ __setattr__ () PEKINIIEFFICEINTVE/HTT, ) ThE 1RO LDE, T5LAEVE
__getattr__ () B4 VAR ADMDBHEICT 7 RT3 HENIRLRE7=DTT, /2. Pkl
EHA VYRR Y ZERIIHRH LU TR, HEA VAR ZADBEMEFEICHALRVI 2T (Kb hicto
FT7V 2 VHEATEZET), BHEEZE2CHIELTY AP TEET, ERCEET £ X
BSERITHIEES 2 HiEE. LUTD __getattribute._ () XY v FEBIRLTLEX W,

object.__getattribute__(self, name)

JIADA YARYALIHT BIEMET 7 A FEET L0, BEFIFOEEINEST, 75
AW __getattr _ () DEFERLTVWBEHEE, __getattr _ () &, __getattribute__ () THRINIZ
FEOH§ 720, AttributeError BIAA 2 X LARWR D IEN T E A, TOXY v Fid FHRE )
JEMEE %R 2>, AttributeError BN 2 EH L E T, 2D XY v FAFIRIVICIERZ < FEUH X
NTLES DRI, EEORIITE I, HDEREBEHER2TADT 7R T, BlZIX object.
__getattribute__(self, name) DX IREI FADX Y v RERIUBEBHELEZ M > THEOEH X R
FAUIIR D TR A

AR SRS AA LR SREENCIF N SRR X Y v FOREKE TR, TOXY v FHE

3.3.
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BN ZeRDHD ET, FHEAY Y FER 2B L TS0,

object.__getattr__ IC obj ¥ name ZELTHEITTH L. BEEARY M ZEHLET,

object.__setattr__(self, name, value)
BEORAPRALNBICEOHEINE T, ZUIEFEORADBIE (Thbb, 41 VARV AFHE
ANDEDORA) DD DI ENE T, name FEHEH T, value \ZZDEHEITRAT BETT,

__setattr__ () OHTA VARV ZABHEANDODRADPBER S, HEZ JADZHERUARTIOX Y v
FEFFCHIRFIUIRD /A, BIZIE, object.__setattr__(self, name, value) & L ¥ T,

object.__setattr__ I obj ¥ name ¥ value ZELTHEITT . BEEANRNY M ZEHLET,

object.__delattr__ (self, name)
__setattr__ O WP TVETH, RATERLEDHIBRZITVWET, TOXY v REEET LD,
A7V 27 MiTE 5T del obj.name HEMKDIDH 2 HETFICLRIFUIRD FEA,

object.__delattr__ I obj ¥ name ZELTHITT S, BEEANNY M ZEHLET,

object.__dir__(self)
F7Y 27 M2 dirQ) BPEFHI e 2T EINE T, =7 Y AMRINRFIUIRD 8
Ao dir ) WFBRENI =T Y R B VX MTEWL, Y—MLET,

EJVa-IDOBYET IV ERZHREIAXT S

FFR 72 A1 __getattr__ & __dir__ b, TV 2 —VEUEND T 7 A EHIZAXTA XTZDINE
ZET, EVa2— VL RLD __getattr__ BABIIEMSLTH 2 1 51 EZZITWD., GtELHEZET
A AttributeError #EH L F T, BUENES 2 - AT =27 25, BHEDME, DFD object.
__getattribute__ () TR B2 o 7285 E . AttributeError ZXH F 5 H1IC, €Y 2 -1 D
__dict__ 25 __getattr__ PRI NET, AftdrokGEE ZOBEAHTHIE N, BERIER
ENET,

_dir _ BEBEEIEEZTRS 3. BV a—LDT7 7R ARRERELHIER T XFINDY — 7 v ARSI
ERZD FRA. FETIAESE. TOBBIIEY 2 —LOEED dir() R FEXL 7,

X DML VRETDEY 2 —LOEHE (JBHES T BT 4 ODRERY) DHRARIA ZDTDIT, £ 2—L
A7 D __class__ BT types.ModuleType DH 77 I ANHETEE T, HIZIERD X 512k
DE3:

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/...')

(KDR=I1ZHiEL)
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(FiDR— 25 D %)

super () .__setattr__(attr, value)

sys.modules[__name__]._ _class__ = VerboseModule

_class__ ZFELEZDLTDH, ZEPHIDEELT 2

FR: EYa2—D __getattr__ BEHFELSD _
L ZDEXHHEDONBHMRZTTY - Y 2—1D globals NOEHET 7€ AF (EY 2 —LHNDa— FH
HEEY2—LD globals DEBLTH) HELZIFTERA,

N—=ay 35 TEH: £V a2—1LDEY __class__ DBEZAAAREIC R D T L,
N—=Ta ¥y 3.7 TBI: __getattr__ £V 2 —VEME __dir__ €Y 2—VEM.
BE:

PEP 562 - € a2—JL0 __getattr & _ dir__ EY2—D __getattr__ BB XU __dir__ B
DA,

TR T2 (descriptor) DEE

UTDOXY Y Flid., ZTOXYy FFDI7 IR (0WbWw2 TRAIUTR (descriptor) 75 R) DA Y ARV R
B, A—F— (owner) 75 RAFET DL ZROAFEHEINET (FTRZYFRIE A—F—Dr 5 AFFE
. FOEDNTNDO DI I AFEFIZRITIUIRD FEA), UTOFITIX, ”BHE 2k Ziint—F—2
FAD __dict__ OFmT 1 (porperty) DF —TH 5 LI RBEBEZIHEL T,

object.__get__{(self, instance, owner=None)
F—F =072 (ZIRBNT 7 RRADHE) . T ITADA VARV R (4 YRR REWET 7k R
DHE) ODBRMEIRERICEIHXNE T, instance TBLTEEEZ 7 7 AT 2, 7> arD
owner F1IIA —F—2 5 ATT, owner ZHBU TEWLET 7 A3 %L =l None TI,

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

PEP 25213 __get__ O ZF 12022005 BZF OO LATREA 7Y =27 FTHI L ERLTVE
3, Python DfAAAD TR Y FRFIZDHAMEYR— P LTOVETHE, ¥—F =T 1 8DY—
ANOHIIEH A DG HEREL T2dDbH D F3, Python D __getattribute _ () FEEIINED
E53EbLLT. MO EEICELET,

object.__set__(self, instance, value)

F—F—T T ADA VARV A instance LDBEEFTT-7ME value ITERTET B BRICFERHINE T,

__set__ () HBWVE __delete__ () ZBMT 2L, TRAZVTRZ IF—RFRZ) IR ZEDD
F5, FE TRV TRZOFVHL 2SR L T X0,

object.__delete__(self, instance)

F—F—T FADA VAR VR instance OB EHEIRT 2 RICEOHINE T,

object.__set_name__ (self, owner, name)
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F—F =237 7R owner PERINIRETIEOHINE S, 74 A2V FXIE name 1IZE D Y
TohET,

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

initial creation:

class A:
pass
descr = custom_descriptor()

A.attr = descr

descr.__set_name__(A, 'attr')

Al VS ZAF T DR B L TS0,

N—a v 3.6 Tl

__objclass__ JEBIIZ inspect BV a2 — X o THREI N, DA TV =7 W ERINT2V 7 AERE
TH2DOEDLNET (ZOBMZEUNCRELTEL . BNRY F ADBEMEEZEITRICHR Pk
T)o MUHINZMHICE > TE. ZOBEBBTIEEINZIZ TR (B LIEFZDY T I ITR) DA VARV AN
1 BHHOMES B UTHFD LEERINATWS Z e 2REET (Bl xiE, CPython 3ZF@ X AT ARWL
C TEITEINEAY Yy RICZOBRMERELET),

TRV T2DOFUHL

—fIC TR ) IR eIE, R T RSB 3 281/ (binding behaviour)” 2404 7Y 27 MEEDZ &
T3, TAZ VT RIE, TAZ Y FETa b ai (descriptor protocol) DXV v R: __get__ (), __set__ (),
B __delete._ () ZfioT, BUET 7 ERAEF—N=F 4 FLTVEHDTT, INHEDXAY v FOW
TP T T 27 MR L TEREINTVWEGE, A7V 27 MITAZ VSR THE L VVET,

BEE772ADT 74V FOEfER, A7 27 FOHEPSEEROH LD, HEFRELRZD, HIFRL
72D F20I3DTT, HlZIX, a.x ICLZBMUOMBETIX, £3 a.__dict__['x'] . KIZ type(a).
_dict._['x']. ZLT type(a) DIEY 5 RTAX 2 5 ATHRVSDITEE L. Lo 7= B4 ICHEMAE
ZhET,

LAL. BMBENROMED, TRAZVTEXY Yy FOWTUHrZERLTWEA TV 27 FThHUE, Python
E7T 74V bOEWEE A —N=F 4 FLT, RODIKTRZYVTFEZRAYy FEBOHELET, SElho#EgEoH
DEZTTARAZYTRRXY y FRFOHEINEDE. EDTRAZYTERXY v FRERINLTVT, ED XS
W XN E L E T,

TRAZY)TRECHLOERE 2D, BEANOHE (binding) . $2D5 a.x T, 5B EDLS
WKTFAZ ) FRIFEEEINE DT a WKRIEELE T

EEFUH L (Direct Call) RHHAT, 220 oL WIERH LEEEIX, a— RPTEEZETZ 2V
TEXY v ROMUHL: x.__get__(a) 7520 HDTT,

44 EIET-RETIL



The Python Language Reference, 'J1)—2X 3.8.18

A1V AR (Instance Binding) 7V z7 b A YRRV ZAAKMT 2L, a.x EFSHL type(a).
__dict__['x'].__get__(a, type(a)) WCEMINZF T,

25 AFKE (Class Binding) 7 7 AANHET 22, A.x EPFFH L A.__dict__['x'].__get__(None, A)
AN ET,

super R#& (Super Binding) a %% super DA Y A X Y A TH 35E. Hid super (B, obj).m() 7oL
FF A, HVWTBIIMNLT obj.__class_.__mro__ KL, KIFFFHL: A.__dict__['m'].
__get__(obj, obj.__class__) TTARAZ VIS REHUHLET,

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

dictionary. In contrast, non-data descriptors can be overridden by instances.

(staticmethod() % classmethod() Z&%p) Python XY v Fid, 7 —X7R 7 ) Fxe LTEEIHN
TVWET, ZORBR, A VARVATERXY vy FEHERLEDA—N—F L FTEET, ZOZLIZED,
fx DA YRR ADBELZ FZADMDA VAR YR BB L 28E2EET A2 e A TEET,

property() BT —X TR 7 ) SR LTEEINTVET, [oT. A VARV REHZ T 874D
FEE A —N—=F A FTHZDBTEEH A

slots

__slots B2, (FuERTADEIR) T—XAUANERHRINCES L. (FRIIC ___slots_ TE
FLTVEDLEI IRCHFELTOVA2TRWRD) _ dict. ® _ wedkref  ZAERLRVWESICITE
F9,

_dict B DITHART, BN TE XY EMEIIPZYIKRENTT, BEEREOAVY -2k HHA
FTE%3,

object.__slots__
DY 7 AZRITNE, A VAR ABHCBERA 2 RT, XTI 47770, ERESTINO > —
U RAERATEES, _ slots &, B4 Y AZ VRN LU TEHE SN ERICHE L RERE
MefRL. _ dict ¥ _ weakref  PEEIFNCAERINZVWESICLET,
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__slots__ ZF|BI3EDER

_ slots  BERBRWIIADLWEKTEEE, A VARV AD _ dict @Y weakref
EBIEE CHARRET T,

_dict___ EEHBROVIEGE. _ slots_ WHIEINTOROWHIBRER A VY AX Y RRAT S Z
PIRTEFRA, FIBEINTORWEBGEEF > TIRAL &5 & L72EE. AttributeError 23EH X
NET, MEBREBEBNCRALZWORS,  slots  ZESTABC '__dict__' 2ZHAOD
= Y RIGEMLTLEE W,

_ slots  BERELTWVWDETTADKA VARV AL weakref  BEDPILVEGE, 4 VARV R
W3 255208 (weak reference) IZHR— b ENEVA, ROV K- 2R ER S, _ slots
ZEHETHBIC ' __weakref __' ZEARHDI — & Y RIZEBIML TLZEW,

__slots __1F. 77 RADVARNUTEERIINT BT A VTR (TARO VTR (descriptor) DEE %
SIR) Bflio THEINE T, TOME. _ slots  WERINTVEA YRRV AEBDT 7 4L
MEWZZ S RABEZH o THRETERLR S TVET; 25 LARVE, TRV TRIZLKZRAEY 5
AEEP EEXLTLESI LT,

~ slots  DESOIERIZ. FANERINZTZ7 IRIZFICEIBEYEVA, B/ oA TES SN
__slots___ W@FFI7IATHHRAMRETT, 7L, FZ7 7R & BED _ slots (Z 22X BN
D Ry NOHFDAZDHBNE) ZERLBRWVIED*_ dict___* % ___ weakref __ ZFHET,

HB7 AT, BREZSATTTRERINATWA ROy MEERLESA, HEZ 52020y b T
EBEINTVEIA VARV AERBIZ (TAZV FR2E2HKT 7 A0 5EHERELRVED) 772X T
ERARDET, ZAUCEKD, a7 A0BENRECK > TLEVE T, FRIZ. ZoREL
7DD F =y ZBBIMENS 0D LALER A,

22T slots 1. int X bytes X tuple DL R " HEED” HlAAABIDLIRELZT T
A TIEFENEL EH A,

_slots  WZiE. XFHITROWRIERIREA 7Y = 7 b RAAT 2 e TE % T, HERBES 2k
MTEET; L LREK HEORF —ITHE T 2 EIT 52 OREKLERIE D HTohsrdbLi
EHEA.

~class  ~NORAWEZ, WHDTZ I ZAMNEL  slots  ZFFoTWB e 2DAEEL 75,

BREOZa Yy s 2FORY 7 A2 fio BB MRIITEE I, 2uy bTCERINBIEZ R8BS
FRF 1 DIBeENET (ORESZ FADZRB Yy MEIETRIFIIRD EFRA) - ZHUICEKRT D L
TypeError A I N F T,

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

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

I IABMUD Y 5 AWK T B 2 ZITHT, MEKTTD Y 7 AD __init_subclass___ DU HENET, Zh
EHMHAT L, Y77 RDEFELEET 27 7 A 2E L IENTEET, TR Z77R7aL—&get
THRMPTOVERTH, 77 R7aL =k, ZRBEHSNLRED Y 7 ACDAITHET 5 DITH LT,
__init_subclass__ &, $olEB. ZDXAY v RZERLALIZ FADEROY 77 5 THHINE T,

classmethod object.__init_subclass__(cls)
ZDRYy FliE, ZUNERINL T FAPPRKEINLFICHITEIHENET, cs 3FLVWF 72
FATT, Bl ZORAY Y PR VARV ARXY y R LTERSIND . BRI FARXY v ¥
WEBEhE T,

MLWwr 722520072 —v—F3[8 BHDOr 52D __init_subclass__ I F T,
__init_subclass__ ZHRHALTWaMiD s 72 0EHEED-DIZ, LLTOa— KD X 5120 ER

FoU—NGBERME LS. OTBIZEEKS 7 R EETRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ D7 7 # /L bEIEIMBITVERAD, MOLrD5/8 L & HITHIHEX
N8558, =9 —%2EHLET,

AR: XX 752Dk Uk metaclass 135D ORIBEEIC X > TIHBE X, __init_subclass_ _ %
SIS Z L I3H D FRA, EEORAR 2 52 (BRI L Y FTIER <) 1. type(cls) ¥ LTT
IR ATEET,

N— ar 3.6 TEM.

AR SR

F7 4TI, 77 A% type) 2o THEINE T, 77 ARMKIEHH LOVARTERHTEITIN, 757X
%75 type(name, bases, namespace) DFERIZE —AIWICHBINE T,

I 2ER IO RAZIHREZA X TEET, ZDEDIZIET 7 AEHRITT netaclass F—7 — F5|HEE
T ZDX SR ERITICEUHREDZ 7 A2 WAL £F, XROHIT MyClass & MySubclass (Iilj /7
rdH Meta DA VAR VATT:

class Meta(type):

pass

class MyClass(metaclass=Meta):

(RDOR=I12Fi <)
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(FiDR— 25 D %)

pass

class MySubclass(MyClass):

pass

75 AEBROFTIEEINMBDOF— T — FEIEIZ. BIRT B3 ITRTOXEX T I ABEICEEINRE T,

27 RAEBVPFEITSNBEC, UTORT v IHELCET:

MRO x> bV ORI THONS;

WYX R T 5 ANRRES NS,

7 7 ADHEIZEMDPEf I NS

75 ADREINEITEIND;

JIAFTY =7 FHEBN D,

MRO I kU Dfi#R

7 7 RAERICHNBHED type DA Y ARV ATREBRWIGE. ZDA VARV AD __mro_entries__ XV v
FOMBEINE T, A o/-5868. ZOREZOIDEHEHRICHOZ IV ES B LT, __mnro_entries _
AV FHRRTHENE T, ZOXY vy FE, ZOREKORDDIZELNS 2 7 ADX TN 2R S 2Tz
DEHA, TOXTNVBETHHIdDHD. ZDXIBRHETEZDHAKRIIMHASINET,

BE:

PEP 560 - typing €Y 2 — 1Pz 2V v 7RI T 2 FFEITITLE Y R—-1

B X RS ZDRE
55 REFRCH L TR B AR S 5203, UTOLS chEsngd
o RELHIRIRRA R 52852 5 TWARWESIE, type() BlbNET

o BRI A X7 FANEZ H5NTWT, Zhd type() DA Y AKX VX TRBW HE, Thz X &k
AL LTHEEENET;

o HRHBRA X F R LT type() DA VARV AWEZ BN, HENERINTOWLEEIE. &
BIRE L7 (ORBIRTIRD TO) X 22 5 A MbNE T,

ROIRENIZX Z 7 F 23, (b LHAR) HRINITHEEESNLA X 7R, HHESNLTXRTOR-RY F
ADRART T ADLEINE T, MOBIREMNRA X 7 RE, TNEDRX R FREHOTRTOYTRA T
THBEIRDBDTT, XAXI FRAEMOENS ZDEMERG - S LTI, 7 5 AERIE TypeError TR
ML ET,
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75 ZADREZER DR

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the
metaclass has a __prepare__ attribute, it is called as namespace = metaclass.__prepare__(name,
bases, **kwds) (where the additional keyword arguments, if any, come from the class definition).
The __prepare__ method should be implemented as a classmethod(). The namespace returned by
__prepare__ is passed in to __new__, but when the final class object is created the namespace is copied

into a new dict.

AR F AT __prepare__ BMDRWVIGE., 77 ADOAFEBIEZED HEHE<y ¥y 7 LTHHLX
nEJ,

BE:

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

U5 AKEDORIT

75 ARMED (KEHITIX) exec(body, globals(), namespace) & LTHEITEINE T, BEDIFIHL L
exec() DEELBEWIEZ, 7 7 RAERPEBATLTITONIZHE. LIFSAINLRI-TITLoTT I AKK
(EEDORAY v FE2EL) HBUEOR =T LHID R 2= TH L4 ZZRTEL L VWS HTT,

LU, 277 REBRVPBEBNETITONLIRTE A, 77 ANMTERSNIAY v FId7 FRARa—-FTE
RINLAHERZ B TEERA, ZIRAEREBA VAR VARXY 9 FHT TARXY v FOBRAIDZ
A=BZhPoT7 72 RT 50, ROEHITHIT S, BRI ZR a2 —-7F2Y60Tnd __class__ 5
77 ALRFUIRD TR A

VSRFTS T FDIERL

7 I ABKDEITIZE o TY 7 ROHUFIZEMDPII L X725, metaclass(name, bases, namespace,
xxkwds) X OH T I T IRFITI 27 P2MERZINET (ZZTEINZEMDF—Y—FiX
__prepare__ IZEINZHDEFRILTT),

DI ITAAXTY 22 M, super() DESIBHERICE->TBRINZDBDTY, __class__ &, 7T AR
RO XY v B3 __class__ 71 super DWVWITNrEZRL TWVWEHEIIZ., T 281 T2 X o TIERE
NBZWBHRO /v —Y % —BRBTT, ZHE, AV y FREXINZRIDOFIEBICESOCTHEDIH L EITS
ToDIHRAINDG 7 T RAFENEA YRR Y AN E NS — ], super () OEFIBIEAN L F AL Ra—
FRHDWTERSIN TN DY 7 AR IEMICHENT 2 Z e ZAREICL £ 3,

CPython implementation detail: CPython 3.6 & Tl&, __class__ &I, 7 7 AAHTZEMICH B
__classcell__ TV P =2 LTXRIZZRICEINET, __class__ BILBPFELTVWEEGEEE. 207
FTADIELL WAL XN 272012, type.__new__ OFFUHLICEZET 2 FCLICEMEINE T, KBLS
#1%. Python 3.8 Tl RuntimeError 1272 D %3,

FIHNIDRARYZ F R type REAKMIZIX type. __new__ ZMUHIT X R I 5 2% Fo T3 EiE, 7

FAATY 27 PR L BRICRD AR R MEDOFIEDEF S E T
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o WM, type.__new__ H __set_name__ () WEFRINTWNE TV 7 ADHFZEMICHEETDT R
VI RENELET,

o RIT, FNHETD __set_name__ XYV v R, ZDOXY v RBERINTWVWEI TR, BIUZEZ
WEBT 2720 FRICED Y THATWAERIZ5 5 LTHUH X £,

o RRIC.HILWVWI FADXY y FIRIEF T < LICNBE T A8 9 AT __init_subclass__ () 7 v
WO ENE T,

JIAF T2l POMEREINBRIZIE. 7 IAERICEENTVWE 7 RATaL—& (b LHIUI) 27 7
AATI 27 POPEEN, TAL—XPIRTA TV 27 PRI T TERSINLY 7R LTH—AILVOHAHTZE
EICHE £ T,

FLWI 5 AW type.__new__ THEBINE TiX, ARZEMG e LTSI A7 =7 MEFH LY
B E D~y ¥ ICERXN, TtOA TP 27 PEIBEINT T, BILLERALEZ30EH5AL LEHD
TaFITIvIEN, FIRF TV D _dict_ BHICHRD £5,

BE:

PEP 3135 - New super BFERD _ _class__ 70—V ¥ BRIZOVWTEHRLTVWE T

ARY S5 ZADAE

XX 75 2R R WBENFIRMEEZ > TuET, TRETRINTERLTA T 7IE. FIEE, ooy
Bk, A VR T7=2—2ADF v, HEIT VS —> 2>y, B o744/ Taxs, JV—LV—2 %
LTHEIV Y —2uy 2 [t vwol2d00bh 3,

334 AVRAVADAREIAREY T IS RAFT VY

UToOXY v FIZHAAAREE isinstance() ¥ issubclass() DT 7 1 b OEIER FEZX T2 DICFIH
LET,

FFIZ, abc.ABCMeta X & 7 7 R1d, WMREK Y 7 X (ABCs) 27 RAEEE S F A (virtual base classes)” &
LT, fiho ABC 288, EED Y 7 A% (#AAAMZEL) BIGEIMT 572012, ZhoDXY v F25HE
LLTVWET,

class.__instancecheck__(self, instance)
instance B3 (1B, FIIBHEIC) class DA VARV AL EZEZ LN HEIT true IRLE T, EFR
T TWViUL, isinstance(instance, class) OEED/-DICNFFHEINE T,

class.__subclasscheck__(self, subclass)
subclass 75 (E#E, FEREHIEINC) class DY 77 7 AL EZHNBHEIC true #IRLET, EHRS
NTWIUZE, issubclass(subclass, class) OEED-DICFESNH N E T,

BB, INBEDRXY v Rk, 77RADH (XX 7 F7R) L TREINE T, BBEDI IR ITAXY v RE
LTERTAILIITEFHA, ZHUI. A YRR VRAZNEAERDS I SR THE ZDHEEITDHR, f YARY
ZWMPHENZEHEXY v FOMBr—EBLTVWE T,
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BE:

PEP 3119 - HREEI S ADEA MHMREE T 5 X (abc Y 2 — V%2 SR) 2 FFEICGEMNT 2 XkicE
WTOEBED S, instancecheck () ¥ __subclasscheck () %@L T. isinstance() ¥
issubclass () WCHBOENEL X2 7-DDIHRDELRRH D £F,

335 PxxVyIBEZIZIalL—bTB

FFEX Y v REEFRT S LT, PEP 484 THREINY =2V v 7 7 7 A (B 21X List [int]) &
ETxFE:

classmethod object.__class_getitem__(cls, key)

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

DAY RIZIZIAF TV NAEPOLBRRIN, 77 ADRRIZERIN TV, BRINIZZ 52X
Vo Rk EF, ZOMBETICENZA L Y P TS 0o TW3 DT, ZALSVTOMHIZHE
BINFERA,

BE.:

PEP 560 - typing €Y 2=l P22V v 7RI T 2 FFEATICLZ K-t

3.3.6 FUHLAIREA T/ bZEITZal—+T B

objec‘c.__call__(self[7 args...])
A VAR YAPH YA LT 7 RHEN” BRSO SN E T, 2DAY v P x(argl, arg2, ...)
ER/RINTVAIEA., ZHUIKEPICT type(x) .__call__(x, argl, ...) WKE#HIIhET,

33.7 A7 F%ZIZal—F93

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

set of __getitem_ _ () delitem__ (), and keys (). Mutable sequences should provide

) —— ) -

methods append (), count (), index (), extend (), insert (), pop(), remove(), reverse() and sort(),
like Python standard list objects. Finally, sequence types should implement addition (meaning con-
catenation) and multiplication (meaning repetition) by defining the methods __add__ (), __radd__ O,
__dadd__ (O, __mul__ (O, __rmul__() and __imul__ () described below; they should not define other nu-

merical operators. It is recommended that both mappings and sequences implement the __contains__ ()
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method to allow efficient use of the in operator; for mappings, in should search the mapping’s keys;
for sequences, it should search through the values. It is further recommended that both mappings and
sequences implement the __iter__ () method to allow efficient iteration through the container; for map-
pings, __iter__ () should iterate through the object’s keys; for sequences, it should iterate through the

values.

object.__len__(self)
“?Uﬂj LT#H&JA&@Q%I len() 2HELFET, A7V =27 bOREX% 0 U LOBEETRX I HLR
DERA, ¥720 __bool__ () AV Y RZEERLTELT. __len_ (O AV Y ¥ 0 ZRTXo1A
7Vl ME TEEI YT FRAPTIMBE ARIRET,

CPython implementation detail: CPython Ti&, #7327 PORZIIHEAKTSH sys.maxsize
TH2ZePERINET, EXD sys.maxsize FBZ 258, (len) DX I R) WL O DOHREX
OverflowError ZiXH T 2TL & 5, B L TOHET OverflowError ZEH LR WVWE ST
ZI12&, A7V 27 M meth: _bool XYV v FEERLTWRITERZD ¥ A

object.__length_hint__(self)
MOV LT operator.length_hint() #FHELF T, A7V 27 FOHEEINIEX (EBEOHD X
DEd»o7 Dfﬁﬁ)ot DT LNERA) ZRSRIIIELRD EEA, BX1E 0 LLEOEETRY
AL D FHAL IBD X NotImplemented £ R 2BFEDH D T, ZDHAIX __length_hint__
XYy ER oG E YR ERbAET, ZOX Yy RIZMCEELTH D, EREEIZSETIX
HHEEA

N— g r 3.4 TE.

AR RS540 70E UTO 3 XYy Pk o THMRNIZITONE T, RO K5 RIFCH LI

al1:2] = b
KD &S ICHREH

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

UTHRETT, BELRVWRAT A ZDEZEIZ None THDOLNE T,

object.__getitem__ (self, key)

self [key] DfEFH (evaluation) ZHEELT 2 7-DIMIHINET, >—Fr Y ADHAE, F—L LT
BBERATFARF T 2 7 2B TERITINIRD EEA, (=7 AP I 21— T 355)
BDA YT RADOMBIUE __getitem _ () XYV v RRELRD FT, key DABEYREITH - 7258,
TypeError ZEH L THDFEVETA; (ADA V7 7 ZEIZN L TH & 2 DfFR 1T - 72 £ T) key
W= Y ADA 77 AEENDIETH 555, IndexError ZAH LRI ARD $HA, v 7
BOGER key TRV DD 255G (A T FIZEENTVRWVWEES). KeyError ZiA M LRz
DEHA.

AR for V—TFTiE. ¥—F VRADKIHEIELSMHTEZ X51CT 27D, RIERA VTR
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12X LT IndexError 25EHIN2 D HfFLTVWE T,

object.__setitem__(self, key, value)
self [key]l WM TE2RALHEET 2-DIIMIHEINE T, __getitem _ () LREUEEFEID T
EFDEFT, TORAV Y FEFEETZZDIE, HHF—IINTRHEOEELYR—- L TWVWBE, #ikk
F—ZBINTELX5~7y TOGEL, HOERLZEZIMALIENTELY— T Y ADEERITT
o PIEIR key WM LT, __getitem _ () XY v FEFERROHS DXL ZITHRIFIZRD FEA,

object.__delitem__ (self, key)
self [key]l DHIFREFHET 27-2DIMFUHINE T, __getitem _ () LR UCEEFELIDTIIED F
T TOAY vy FRFEETEZZDIE, F—0HIRZY R LTC0avy 7OEGEL, BRLHIFRTE
53— YADFEITT T, PIER key LTI, __getitem _ () XYV v R eFEFKEDHISNDEH
PATOLRFNIRD £ A,

object.__missing__ (self, key)
self [key] DEEIZBVWTHIEFNCF —DPEELLRDP o HEI, dict DY T 753 ADEDIT
dict.__getitem _ () WX Xo THUIHINET,

object.__iter__(self)
ZDRAYw Rk, ary7FEMLTA 7L =X ERINLBICECHEINE T, 20XV vy Nid, 2
VTFHNOETDA T =27 MZESTREMETEL X 5K, FilhAT L -7 27 P 2R
RUIFNERDFVA, v EYITIE, a2V T THOF—IE-> TRIEMUE LR D 8 A,

ATV—RFI T2 THIDXAY y REFHETZRENRDDET, A 7L —ROGE, BoEE%:
BERTNERD FVA, A TL—2ATY =27 McBT 2 X DRI ERIE. typeiter 2SR TL
72EW,

object.__reversed__(self)
reversed () MlAALBEBDBTAFA T —>a v 2REET 012, (FETHUR) BEHELES, 2
VT FANOREREHIACA TL— P2, HLWATL—XERITRNETT,

__reversed__ () XY v FREREINTVWRWIEA, reversed() HIAABBIL sequence 71 +
an (__ten__() & __getitem _()) ZMEo/FAEICIT7 + =N Ny 7 LET, sequence 71 b 2
NP R—bLA TPz M. reversed) XD HIMEBOVWELE LM T XI5/ ICOA
__reversed__ () BERTHINETT,

BT A MEETF (in BEE not 4n) ITEBH., IV T7FOBERIINTIREMHEDO XS5 IcEEENET, L
PUl, AYTFF T PTUTORHEAY v FEERL T, XDOMBRNRELELIToLD, TV =7
MATIINTRELTHBIVWESIITEE T,

object.__contains__(self, item)
IF#ET A NEERRET 22D CHUCHEINE T, item B self NICIFIET 258 ICEEE, 25T
BROWESICEBEZRIRITINUIED FRA, v AT 27 bOGE, R F—EOMETIERL,

FoICNT2RET A N 2EZRTUIRD $HA,

__contains__ () BEBLEVATI =227 MW LTI, XUAS Yy FTRAMIET, __iter__ (O %

o7 RIEZHAET. RiwS—r Y ARMESTa bai __getitem _ () ZffVET, EFEBL 77
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LYZDZDE 22U TTF &,

3.3.8 HERZITZalL—+T3B

UTORXYy FEERLT, BIERA 7Y 27 b 2L 32— T3 TEET, REOHEORMER T
B HR— PSR TORNWE S REEISHET 2 XY v F FEREBOKEICNT 2Ly PEAEERY) 3. R
ERDEFICLTEIPRTNUIRD FTHA

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

object. _
object.__truediv__(self, other)
object.__floordiv__(self, other)
object.__mod__(self, other)
object.__divmod__(self, other)
object.__pow__(self, other[, modulo])
object.__lshift__(self, other)
object.__rshift__(self, other)
and__(self, other)

_xor__ (self, other)

object.

object. _

object.__or__(self, other)
INHDXY y FRMEATIHEMBEETF (+, -, *, 0, /, //, %, divmod (), pow(), **, <<, >> &,
) RFEELET, fIZE 2 __add_ ) AV Y RDDHBEITADA VARV ATHSEHE. A
x +y ZiMiiT 5L x.__add__(y) PMEENE T, __divmod__ () XY v Fi& __floordiu__() &
_mod__ () ZHEHTAZOLEMTRIFNUIZD TRA,  truediv. () EBEELTIERDEXA. H
HIABD pow() BBO=ZIHD D D3P R— b ZINTORITIUIRSBRWEE, __pow _ O EFAT> =3
VOEZRIBEZIMEZ DD LTERINRITNUIRD £V A,

INHDRAY v FOWTNHLRE S N5 18U T 28 E 2Rt L TR WIGE, NotInplemented %
EKFRETT,

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)
INHDRAY v REMATIIHEMEE (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, =
) O, FHEEFOIRMN L (ABEZLNL) b OxEE Li?o_ﬂ%®%ﬁu FE oW EE
PHIET 2HAE Y K- P LTES T | JFHHETIRZZMOGFICOAFIHEAET, *
2By __rsub__ () AV RDBHBIFTADA VAR /X“C?é%)i’/zn\ Xx -y ziMiiT s

x.__sub__(y) 2 NotImplemented %3R3 & Zid y.__rsub__(x) DMINZET,

7272 L. ZHEEET pow() 25 __rpow _ O BMERZ 2IFRVOTHERELTL 230V (BGRH 0HRIH
IR CHRRIC IR 2 5T )

AR AMHOWEE FORBEMOWERE TOROY 77 S ATHD, ZOVTI7IFATHIAY v
Rt d 2 B XY v R BRZEENERINTVBRHEICE. EHOBHEEFOIERE XY v P
MHENBHNC, TDXY v RPMEHINE T, ZO|RBB|NCED, 77 7 APPOEAEE F—N—F
4 RF2ZeDAEECRD 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)

__ior__(self, other)

THhoDXY vy REMUH L TREBEMRA (+=, -=, =, 0=, /=, //=, %=, **=, <<= >>= &= "= |=)

RHEELET, ZNHDAY vy NIFEEZ A VT L —RT (self ZEET 5) 175 X 5A. 2OHR (£

DREZDH D FRAD self THHOERA) ZIREIZRTFIUIRD ERA FFEDRAY v RBEREINT

WRWES, ZORFREMERIGER DR Y v RIZ7 1 =Ny Z730ET, B2 2 __dadd (O
XV RERDOITRADA VAR VRATHDHGE, x += yid x = x.__iadd__(y) LFHMTI, £

TRWEE, x + y OFHlie FERIC x.__add__(y) & y.__radd__(x) ’EREINE T, FEDKRN

T, BERARTHILZVWZ S -1t 2 0d LU EEA (fag-augmented-assignment-tuple-error

ZSILUTIZEWN) B, ZOZEFIFEREZT —XETVOEFHO—E T,

object.

*BZZTO P HFER-PFLTOVARWY? 2WVSDIE, ZIANBEDRAY v RERKoTOWARWLA, ZDXY v R NotInplemented %K
TEWVWIEKTT, GOFHERETONERT XY v RALEEELZ2WEHEICIE, XY v FIZ None ZRHEL TEWIFEHA—C
555 LA, WHERTOEHRINC ThlIF3 LW IERNOMREEAE T,

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

1 L | which is why the reflected method i lled
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EM: Due to a bug in the dispatching mechanism for **=, a class that defines __ipow__ () but
returns NotImplemented would fail to fall back to x.__pow__(y) and y.__rpow__(x). This bug
is fixed in Python 3.10.

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

object.__invert__(self)

PEOOH U CHUHBINTES (-, +, abs ) BLU ~) 2FEL 7,

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAAABIELD complex(), int (), float () DEEN LU INE T, WUILEOEEZRIRITH
372D 8 Ao

object.__index__(self)
MEHE L C operator.index() 2L %3, Python A 7Y = 7 b 2B ATV 27 M
KIS EWT 2RBEDRDHB5E (T2 ZIER T4 2 7%, AAAD bin() . hex() . oct() BIE)
WEHEIIMOHINET, ZOXV Y RBH2 ZORMEA TS 27 P PEBATH L Z e BIREINFE
T, BEEIRIRTUIRD FE A

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

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAIAABEED round() ¥ math €Y 22— VEAE®D trunc(), floor(), ceil() DFEIED SFENH X
NE T, ndigits 25 __round__ () WEINRVEDIX, Z05DETDO XY v Fid Integral (72T
Wi int) KYIDEED LN A T 27 FDEZIRTRETT,

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

3.39 with X AYTFRAMIR—Tv

aAYTFRA YA —I % (context manager) 1. with XDETRIIT Y XA LAV THFA M2 ERT 54
7Y P T, AVFTFAIIR=IvE a—F 70y 7 2FTT5DICHERAD OB XTHOOL
BEfnES, 3V 7 FRA PR =Y ¥ 3EHE, with X (with X OFEESHR) L hEHINEIT,
NoDOXYy REEHENUOHET I TREITA2IHTEET,

AVFTFRA AT vy DRBIZMFENT E LT, AR — S IVEROBREB LI OEH., VY —AD
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Qyze7rayy, 774AMDA—F e 7a—ARENRFTFONET,
AVFTFRIRI =T X IZDOVTDE SR BIHHRITOWVTIE, typecontextmanager ZZHR L T L 7Z X0,

object.__enter__(self)
AVFTFRAMIEX =Yy DDADOTEITINZMETT, with X, XD as HiCHEXN=E%E
BTZDOXYy REMUOHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVTFAMNRI =Y OHOTEITINZUHTT, RIX—KE, aVTFAMPKTLIZERREE
BRoTeBIANIOVTHIHL TWE S, a7 F X M2 EEETRT LGSR, 2Togl &5
None DEEEINE T,

b L. BRI E . 20X Yy B ZIIHIL 72 WG (TRbb, BN EHREIhDRITE
TWEE). TOXY vy Pl True ZIRSTBEDRDHD 5, Z5TRIFIUI, TOXY vy FOKRTE.
HHIEHBED BB TS 2Tk D £7,

__exit__ () XYy FIZRZIW- BN 2 HEEALTNETED D FHEA, 2, WOHLMOEE
TEIR>TLEZ W,

BE.:

PEP 343 - "with” X Python @ with XDtk TR, BIUHIPTEHRINATHET,
3.3.10 8% XY v F&ER
HARLT T AT, FHEAY v FOBEROMEUIHLIZ, 77927 DA Y REX Y AFEETIIRL, +7

Tl FPOMTERINTVD L ZZDOAELLEET 2 Z et x s, ZOFEDLD, UToa—
FiEBIS 2R L £ 3

>>> 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()

ZOHEDBE R BAMEHIX, __hash__ O ¥ __repr _ () Vol type AT 27 v EFLIRTOA T

V7 PTERBINTWVBRRHXY v FIZhbhET, ZhoDRAY v FOREBROMEBINEEOME S a2 %
fio723GE, type A7V =27 PEAMRICH L TETEIN 2 EIKMLTLEVET:

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

Traceback (most recent call last):

(KDR=I1Z%iE<)
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(RIDR=I D5 DREE)

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

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

I ADIEEAY v REZDISICLTEITL LS &35 Z 2id. 'metaclass confusion’ ¥ FREN 2 Z & &
B, FHEX Yy FERRBRITZALZEA VARV ABANAL RRATEZ e TCHBXNET:

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

True

IEHEED DI VARV RABEEAF Yy TT2DIIMAT, FFEAY v RRRIEZA TV 27 bDA XTI TR
HEDT, __getattribute._ () XV v R ANA AL EFT:

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

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

>>> len(c) # Implicit lookup
10

ZDEXSIT __getattribute__ () BHEEZANA X TZZ 8T, FHEX Y v FORWICHET 2D 2EEDOHH
Er G| EHZ I (FEX Y v R34 V2 TV Ao —B L TETENZ DI IRAF T =7 MIHRE LK
FTNUEBSHBWV), A 2 =7V X2 G838t T 37:DDRERFIPIFICAD £5,
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3.4 JI—F>

3.4.1 ¥RIEEX T ¥ bk (Awaitable Object)

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

async def functions are awaitable.

AM: types.coroutine() 72 L —4%& % L < Ik asyncio.coroutine() TTF AL —XMBfFIFon7zd =
AL —RPBIRENDE generator iterator 7P =27 b BFRERIRETTA, __await__ () FEEIhTVE
A,

object.__await__(self)
iterator RS IRIFIUIRD FHA. ZDRXY v NiX awaitable A 7Y =7 b 2RET 2D 1{fibh %
NETY, BHEDDIT, asyncio.Future IZIEFZ DX Y v RWEEXN, await R BHMEZFO X
2K o>TVET,

N— g v 3.5 TEM.
BE.:

FREPTREA 70 2 7 MIZOWT X DEL IZ PEP 492 2L TL 20,

342 JIW—F>FTTxIk

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

StopIteration exceptions.

IN—F VB TIRETEX Yy F3HD, ThHRE T AL —XDXAY v FRLOHMUTYE (xRl —
BATL=EXY YR ZBRLTIEIWV), EL, Yo —XREEST, ar—F VIRELHZERXZ
BFHR—=PLTVEEA,

N—Ya ¥y 352 TEH: a)L—F T2 EPEFHK (await) 55 & RuntimeError 72D £,

coroutine.send (value)
aAN—FDETEBLEZDERLULZD LET, value D5 None DIFEIX. __await__ () 2 HIRE
NieA 7L =2 %D 20 L FAHETT, value H° None TRWHEIE, ZDaL—F v e2—RFLX &
7oA TL—8D send() XY v FIZUHZZEL 3, #iFR (BKDED StopIteration HZ DD
) E. BT LAZX 572 __await__ () OIR DK L TRIEUHEZ{To 72 Z LR T T,

coroutine.throw(type[, value[, tmceback] ])
IN—F TREINHNEEHRLE T, TOXY Y Rk 4 7L —RIZar—F 2 —REIET 3
throw() XY v RBHIGECNHEEZREELE T, £ 5 TRWVIGEIIE. WL S & FI5H35%
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HENET, MR GRD{ED Stoplteration 22 DMDHFIMN) 1&. ETHHLIL 5% __await__ ()
DR D EIZN L TRIENEZTo72 e EFAIUTT, fIStBal—F oI nir - 254,
MO Lo mift S L E 355

coroutine.close()
aAN—FUBETEHEOBRF NI E LKRT LES, 2 L—F VA ELELTWAESE. ar—F
—IHFIE X824 7L —&IT close() XY v FAHUI, ETREZMWELZELES, 2L T
—HEZ 1L L7202 & GeneratorExit ANEM I, 2B icar—F U BESEEORFTI 2TV
F9, RRIC, ETORBESTORProGAE TS, AN —F VIZETHET LA ZMTE T,

AN—F AT POWERIND L FICE. FEROFIEZETHEIICHT b E T,

3.4.3 JEREHAAT 7L —% (Asynchronous lterator)

JEREAI TL—2 O __anext__ XY v R 5EIERADa— FABFERE T,
JEFHA 71— RIX async for XOFTHEZET,

object.__aiter__(self)
FEREATL—R 7027 bERILLTEED FHA,

object.__anext__(self)
ATV —XDORDME%RIRT FWAIREF TP I b 2RI RITERD A, RIBUWESHE T Lz,
%21 StopAsyncIteration T7—%EHTREITT,

ML T 770 F T2 =7 b Of:

class Reader:

async def readline(self):

def __aiter__(self):

return self

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

return val

N— g v 3.5 T

N—Ya v 3.7 TEH: Python 3.7 X DAITIX, __aiter__ X IEA#AA T L —4& 12743 awaitable %4
L7

Python 3.7 22 51%, __aiter__ WIERMIA 7L —& A 7P =27 v RIREIRITNERD 8 A. R DD
D%iRF & TypeError 127 h ¥£73,
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3.4.4 A TF X Y H—T % (Asynchronous Context Manager)
ERBIOYTHFARIR—=T v X, __aenter__ XV v F& __aexit__ XYV v FNETEfTEZ —RHEILT=
5 AVTFALIR—T ¥ T,

FEFEAa > T F A b~ 2= %X async with XOPTHEZE T,

object.__aenter__(self)
XERNZIEZDOXY v Rlid __enter__ O WRITWE T, FEAIgEA T o b 2R RITUERS
BV ZARTIBRLZD ET,

object.__aexit__(self, exc_type, exc_value, traceback)
XECIEZ DAY v Rid __ezit__ O BTV ETH, FHAIGEA TSI b 2RI ARTERS
BWE ZARINEZD ET,

FERAI Y TF A= % 7 5 2D

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—Ta ¥ 3.5 TEM.

ii1pz3
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FOUR

HRITETIL

4.1 7075 LDOEIE

Python a7 5 al3a—F7ay 2ol hEd, 7av 2 (block) 3. —2DF e Eh e LTETE
N3 Python 7027 A7 XA MDOWIHFTT, TV a—b, BEARK, ZLTI7IAERITIny 7 THD,
M AT S lrDaxy Ry T7ay 7T, RAZVT 7740 (A 22TV REEAT LTEH
AN, AVRFYVRIZav Y RIA VBB LTEZbNET7740) ba—RT vy 7T, A2V
Thravy R (AR FVEDAR Y FIA Y ET —c A7 aryTRESNavxyF) da—-F7ay 7y
T, HHAAABEE eval () % exec() WKEINLXFIEIBDa—-FT7vy 7 TH,

a—RK7avy Zid ET7V— L4 (evecution frame) L TETENET, FIT7 L —21120E, (T Ny Zfib
Nn3) BHIFERPND SNTVWET, o, BHEOa—-F70y ZOETHET LRI, Yoksic vy
T LDFETEMIET 2 RIELTVET,

4.2 ZFiolT LR (naming and binding)

4.2.1 HEIDRE

2l (name) 3. A7V =27 M EZRLET, LEIZEAT 212 BATANOKHM (name binding) ##{EZ1T
WET,

DT ofET, ARPHREEINET: BEBDRSI$ (formal parameter) f8E. import X. 7 7 AR DIE
R (ERZTo770y 7T, Z7I7ARMBAZREL £7). RABTHONS & ZDRANMRDOFANTF. for
=T DNy X, with XX ezcept HiD as DEA, "from ... import *” JEHX®D import X, import
ENDEY 2a—VATERSINTVD, 7YX —RA705HKE2 50N TOHAFZRELES, D
FERZES 2= L L RATLIEXZHA,

del XTHRESNBENRIZ, (del DFIRTIE, EERZHATOMK (unbind) T ) XD HM L. FHigE A
DBDEAKEINET,

RAZR import IWFN D, 77 ZAPHRER, €Y 2— L)L (by L pa—Fray 7)) N
TREID %Y,

HHrHFB Ty JNTHEBEINTWSER S, nonlocal R global € LTEFEEINTWRWRD, Zhiukz

63
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D7ay 7 Ou—ANVER (local variable) T3, HIHAMMMPESY 2 — L LNV THMSINTVWEIRS, ZD
HHNE 78— NVEEL (global variable) T3, (EYa2—la—F7vy 7OEKIE. a—ANVEKTH, 7
O—VEHTO DD ET, ) DE2EBDDHSa—F7ny JNTHEDLDATVWT, 2070y 7 TERIIIHh
TVWRWES, ZRUIBEBZER (free variable) TS,

7075 AT XA MRLHIVDHIRT 2702, ZO4FIBEDLDA TV 2R NHIOBE T v v 7 TR
N7 K& (binding) %> THATOSBBITONLE T,

4.2.2 BEIER

Aa—7 (scope) F. 70y ZNOAUHOAHRMEZRDE T, B—ANVEHEDDHZ 70y JNTERINLTY
256, ZRORaA—-T3ED70ny 7 28A%T, B0y JNTHREIOERZT - BE. 2oHho 7
0y ZBAENCHOFIEZITHORVIRD . ER 70y JHNOETOT Ry 7230 X5 IR a—IHiiREh
£9,

Hr4HPa—FTay JNTHbOAS L. ZOHAFTZRDEEPSHS X5k Ra—TF (BARa -7
nearest enclosing scope) Zffio THMEOMRETVWE T, 5 LRI —T0ok5, H5a—-—F7av 7y
NTSRTE2Ra -T2 TOEEE. 71 v 7 DERE (environment) EFHINE T,

ZHINE L B S 7o 72 & =3, NameError A EH ENE T, RMEORa—7HEBEO DT, £
BIDMEONBIGT TR — I AERD P HEICEE I TV WSS, UnboundLocalError fFIAA N EH X%
§, UnboundLocalError & NameError ®F7%2 7 XA T79,

HHAWNHA— R 7Ry ZHAO Y ZHhTHRERIEIQTWES, 2078y ZNTHLNAS ZDOAFNI TN
T, BEO 70y 7 AOBHRe LTIbNWE T, 2Ok, D248 E07 0y ZJNTHREINZFHIHD
NZToT—1XoRkMDET, ZORANIBETT, Python IQIXEEHRL, a—F7av 70 ZTdb%
AIREIREDNTEE T, H2a—FI Ry 7 IZBI20—AAEKIE. 70y 707 %2 20 5 4aiHE
BERERT L2 THRESNET,

global X7y ZNIZH 2L, TDOXTHEEZINZARNIIEIC b v 7L L OHRIZE M TG X iz 4l
ZZRLET, ZNHDHHNE. by TLRVOAFIZEBTHRIRSNE T, ZDDIT. ZFa— LARETZE
., $hbbZDa— 70y 2 2E0EY 2 — LOLEZLE L. HAAALRIZER, $hbbEI 2 —L
builtins OLHIZEMBMBINE T, B0 — LARTEEARRINE T, ZEi7 1 — L1242
I Zo2 62 UR, HlAAABRIZEBBIMREINE T, global XiE. ZDHAHIMRINIMHE DI ZHIIC
Fo XN TVARIFIUIZ D /A

global 3F, ML 70y 7 DREREL R LR a—-T2/Hb %5, 2 HHERDORMNR 2 — 712 global X
Bh5%E. TOHMERIZ 0 —NVERE AR INET,

nonlocal XIZX > T, MET AN RABEMRA 2 — T TERLENCHRBINZRESIRT S L5112k
3, b LARIN EORMNBEEA 2 — IS FE L RITFIUR, 2 ¥ 281 )LIFIC SyntaxError 23 LT SN E T,

HDHEY 22— VOZHHZERIE. ZFOEY 2 — LRI import EN-FRCHBIICER XN E ST, A2V
FDFEEY 2 —/b (main module) IFFIZ __main__ LIFHINE T,

IIRERTRY 7Y exec() R eval() 1T 25180, HRIRROXIRTRANITT, 7 7 AEFKZ. 4Hi
EHES I LERT LN TERFETAGERYTT, INS5DOSRIE, KHIERD 2D DEH DL —IiE
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WEFTH, HEENTOROWBE —ANVERD 70— IV RGRIZERDP HORBEIN D WS HINBRH D £F, 7
FAEROHAMZERNL Y ZADBHEFHZFCRDET, FI7ANTERINLLHTORa—-TF. 75 RADT
Oy ZJIZBEINET; XAV y FOa—F7uy ZIAIRRINEE A, - AERECY =2 2 L —2K DB
2a—FEMALTEEIRTVWEDT, 2a—FOIREHANTT, 2FH, RO S57%a— FIFERKL
£7:

class A:

42

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

a
b

4.2.3 #HAHiAH L HIRT S DET

CPython implementation detail: 2 —#%#(% __builtins__ I ZRETEH D THA; TIUIEE
WHEREOFHMTT, HAAADLRZEMOFDEEZ I —N=F 4 F LWL —HFIE, builtins TV 2 —L %
import L C. ZDEMZHEYNCEETINETT,

Hda—F7ay 7 OFETICHEET 2HAAALRIZERIE. ERICEa—-FTry 7070 — LRI
M2 5560 __builtins__ ZMRT A2 THRO2D 9, __builtins__ @EHHELEY 2 — L TRIFI
BROFEVA (BREDHEIEY 2 - LOHEMNEDLONET), 774V T, __main__ Y 2 —HIZE
WX, __builtins__ ZHAAAEY 2 —)L builtins TT; ZALUNDEEDEY 2 —MIZBWTII,
_ _builtins__ X builtins EV 2 —LHBOFHEDIA VT AT,

4.2.4 BHIBHEEEEDPDED

HHZBOARTRERIE 2 A MR TR ETRIATObRE S, 2E0, UToa—-FEL2zHNhL %9

i=10

def £(O):
print (i)

i=42

:40)

eval() & exec() BRI, #AHTOMIRIC, BEDREORT2ZMEZ 2D TED D A, AENIFFIHL
floa =N ra— OVEGRTZERTHRTE $9, BRZEBIIRNGRTZEMTIZ R, 7 — UL HETZER
MOIRREINZTE T, ! exec() ¥ eval() BBUCIEZA TS a v DEIEAH D, ZFm—r ULk a—h I LGHEIZER
A —NTA FTEET, LETZEMDI—D LAEES LTI Wi o%ETZER e LTI ET,

4.2. %AHIDITCERE (naming and binding) 65




The Python Language Reference, 'J1)—2X 3.8.18

4.3 s

Bl ek, a—F7ay 7 0@EEOHIEH 7 v —%2Hl LT, =7 —ZDMOFIANNRKRNEZ W TE S XS
T 27DDFETT, NI =B SN T EE (raise) SNET; BIFNE. =5 —2FEHLO
Foa—k7ay 2k, 7= ELZa—- 7 ey ZEZEEMENCHESHEL WS a—-FT7ay
7T I8 (handle) $25Z P TEET,

Python 4 Y27V RE, FV 84 x5 — (LubRBRY) pHich s LA ZER L 3, Python 71
T Lh 5, raise XMoo THRINICHINZEL T2 dTEET, fISf > FF (exception handler)
i, try ... except XTHETAIENTEF T, try XD finally HiZMM5>52 7V -7y Fa—F
(cleanup code) ZIEETEET, ZDa— FIIHBMNIME L ERAD, FITT 23— 7oy 7 ThHlF =
THERERSTHEFTEINET,

Python &, =7 —LHIC ” 7’0275 2D T (termination)” EFAEZHVWTWET: sk > K7k, 7
0275 MAIPFE L2 2R T 2 2 e BN TE, AY R TOIMUD LAV E T 2 Z 213 TE E T
B, (MEDH-7za— REnEROPLFITLEBTOTRVIED) =7 —DFRKEZEBE LD, FITICRK
L7 EER DETI LI TEE A,

BINDBEL MBS N E, A VX TVREBT 0T LADFETERT IE L0, Malix 4 v — Tz
RLETS, E556D558, 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 WL ET,

BIsE, 72524 VAR A > THAIEINE T, except HilZA VAR ADZ 5 AITH L OWTEIRX
NET: ZHEA VAR VADI FAD, FOR—RTFRAEZRLET, ZOA VARV RAFIANYFFIT
X o TRIFWMSN., BINEMFICET 2 EBMEREIEA S N TEET,

AR B o X v =T, Python API {ERICIEEEN TV ERA, X v E—YDNAEIX H5 Python
DN=Ya Y ERDON= a YORTELER LCEESNZAREDNH 5 DT, BRAN-Y 22D ¥ 2T
ZCEET 2 K57 a—FE, fISX Yy t—YONFIKESEIRNETEDHD $HA,

try T DWTIE, try X fii, raise XUTDOWTIE raise X Hid SR L TLZE W,

1D

66 B 48 RTETIL



H3 120 module 123 Python 3— K LMODET 2 —L% A VR—k §528 T, Z22ICHBba—F
AT TERATESZ X2 D ET, import XUFIA ¥ R— MEB T B TR D — RN AFETTH, ZhoiM
—DHIETIEDH Y £¥ A, importlib. import_module () RHAAAD __import__() W o 7z %ZH -
TH, 4 YR — M¥EZIDLT A TERT,

import X1 2 DO ZHEKH L TIToTWET; HDAKHTDEY 2 —LZ2H L. ZOMKRMEREZ T — IR
I—7OHFNCHME L FF, import X OMBRMEIL, #Y)258T __import__ ) BEEMUIH T2 L
TERINTVET, __import__ () DEDEIX import XDELRTHIFNUIDOEITTHELNE T, HRTHEL

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

__import__() ZEHEMNUHT L EY 2 —LDOBMRDAITOI, ROobo/5E. €Y 2 — VOIERILEED
TONET, BRI —I DA Y HR— = (sys.modules ZEZ) ML RF v v ¥ 2 DFEHR L ORIERILE
X200 LNEEAD. import XDAMBHATHIGUH 21TV E T,

import XWETIND & FI2iE, EEDHAAARE __import__ () PFFENET, A ¥ R—- b AT 1%
MEOH 3 Z DMl (importlib. import_module() BEID & 572) X H =X 41d. __import__() DFEHL
EANALRZALTHEDA YR —b « vy T4 Z2A2FEELTORA[EEELRD D 5,

EV 2 —ABEDHTA YR—bEZN3 L E, Python 3ZFDEY 2 —LEBRRL, R -72556. €
Va—nNAT7Y 7 bEERL, L LETY . ZOAFDEY 2 —ADREND 540 o G A,
ModuleNotFoundError 2 X 3, Python 21, 4 ¥ R— MEEMIETEIN-L 2 ICHHT2LE
Va—VERERT A RBIEOEEINTVET, IhL0EIZIE. ZhEOF TGS AR T v
JREoT, BIELAZDIRRLAZDTEE T,

N=Ya ¥y 33 TEHE: A YR—- P RAT7 420 PEP 302 OF 2 7 2 —XDRERBRFEEANEHFEINE L,
LI A VR— MEIID D A - 4 VK- MEK2AIE sys.meta_path Zill L TRHZATY
F9. MAT, A T4 TOAFMER ARy Fr =Y OH R— MEIFEEINTVET (PEP 420 228) .

*1 types.ModuleType S L T X\,
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5.1 importlib

importlib EY 2 =4 Y HR— MEME L DED § 27D 0FEF72 API Z#2#t L £ 3,213 importlib.
import_module() k. A4 ¥ KR— MEEZEITT 272DDHAAAD __import__() kDb ¥ N THLE
ENd API 2L EF, KDFEFMARZ X importlib 24 75 VD FF a2 XY 2SR L T X W,

52 Nvir—

Python IZIFEY 2 — A 7Y =7 PO 1 MEHL 2R, Python . C. ZALAND S DD THEE
ENTVEIEFRELRL, TRTOEY 2 — I Z ORI D £3, Y 2 — L OMEMLZBINT. %EikEE
IS 272012, Python & Ny T —2 L WHRBEERH D 5,

Ry =@ 7 7ANTATLADT 4L ), FEYa—LETA4 LI MIZHE T 7 ANV eEIXBILNT
EFTH, R F—IREV a2 WET 7 A NVT AT LD LEENZDHEIIRNDOT, ZOKREEED I
ZTFW> TREWITERA, TOXEOHNDZDIZ, T4 L7 M) T 740 WS ERZHKREZMES Z i
LET, 774V RTLADT4ALZ FPVDXIZ, Ny r—Y03EMEZHL. BFEDEY 2 -1 T
B, IR Fr =B HHET,

FTRTONRY T —VWEET 2= LTI, TRTOEI 2a— B vr—ILIFRLAEVWI 2 LICEHDTE
KOWEETT, b LMD EWG 2T 2L, N Fr—JFHR R REEOES 2 — L ThHILEAE
T, FHZ, __path__ BUHEROEEDEY a—ME v r—Y L RRIhET,

FTARTOEY 2 —VIKEBAFBHD FT, 7%y &r—I 413, Python ODIEEHEDEM: T 27 € 2 DELITELT,
PRy r =% Fy bTRYUIBATOVET, LD oT, sys EFHENDZEY 2 — L% email EFHIN 3
Ry =% RBF22eB8HETLE I, £OHICIE email .mime EFEENZ T TR =8, ZOH
TRy =Y DHIZ email .mime.text EFFINZED 2 =D D F5,

521 BEONYT—2

Python Tid, BEO/NY T —2 ¥ GEIEZERANYT—2 O 2 EO Ay r =Y PERINTVET, &
WDy r— 213 Python 3.2 LRI 5 FET 2572 8y =2 TF, BBRZERE DSy 7 — 21
__init__.py 77 ANEBLT AL PV E LTEEINET, BED Sy =YW A4 Vi R—-FENiL &,
2O __init__.py 7 7 A ADEERINICETEIN, ZRTEELTWEA 7V 27 M8y & —IHHITZEMIC
HHHENCHMINE T, __init__.py 7 74L&, MOED 2 —icFHIF % Python a—FrFEILDD%E
LGN TE, EV2—APA U R— FENE =2 Python 13EY 2 —MIZEMEZBIMLEZD LET,

Bz UTDXS5K87 7 AN AT ABEK. 3 20% 7%y =Y %KD EAiD parent Xy 7 —I%
EELET:

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

RDOR=I 1% L)
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(FiDR— 25 D %)

three/
__init__.py

parent.one % 4 ¥ K — b T 2 L BEBRMNIC parent/__init__.py ¥ parent/one/__init__.py 23 EFT
INEFET, ZDHRIC parent.two b L { I parent.three 4 ¥ K— b T3 ¥, ZAZN parent/two/
__init__.py % parent/three/__init__.py DFEITENE T,

5.2.2 ZEIZERANY T—

HHTZEEAR Y T =D 3 A R R—2 3y 2FREDIDT, ZRZFNDR—a Y EI Ty r—I %8
Ry r—IWRMHELET, R—a B 774NV RT 2D ADEFICHZ I dHDET, R—a v
. zip 77 AAOHR Ry b 7= B, ZAMSD A ¥ HE— FIC Python AT ¥ 2 0BT TROM
52dbHDFET, BRI T —PF T 7 AN AT LALEDA T2 MITHIET2Z2dHB L. £5
TRVWZHDHDET; ZROHIEFEBROERDIZLNVRIEEY 2 -1 T3,

HEIZER Sy =D&, __path__ BHICEEDO Y A MIfEVWERA, Z2ORDDICIHED iterable B ffio
TWT, K=Y a YOy —YDRR (b LLBR Iy 5 —ID7DD sys.path) DD o 12354,
ZDORy T —=ITDRDA VY R—bDORRIZ, FZWCHB TRy r—YR—a VERKRLET,

ZHTZEM Sy 7 — D123 parent/__init__.py 77 A NMEDH D FXRA, ENE AP, BRBZR—a o
ZFNENRMET 2D parent 74 L7 P DA VKR— MEROIBBICHO2 2 dHDET, Lo T
parent/one IXYHINIC parent/two DEEDICH B L IR D R A, TDHE. 2Oy F=I P TRy
F=YD55 1204 A= &Nt Z, Python & LD parent Xy 7 —I D7z DHFITZER v
F—=I%ERLET,

ZRTZER Ry & — P DHAEICDOWTIE PEP 420 3B LT X0,

5.3 &E

MRZHD 570121, Python 134 Y K= PFZNBET 22— (b LAERy r—=ITID,. Z T TOH
DEMICBVTIZZZWVWRENTT) O TLEH A2 BB LET, ZOHARNI. import XD & 25 1E%
importlib.import_module() B LY __import__() BIBIDO NI X =2 oBoNET,

ZDHFNEA Y R— MRROM A 7 = — X THEbI, ZHEH XX foo.bar.baz DX S5 Ky b TXY]
LNV TEY 2= AADRRTE 57D LET, ZOHE, Python IZHRHFNC foo k. KIT foo.bar . %
L CTw{&IZ foo.bar.baz # A4 YK=L LS LET, FEIOVWITNIDA VR — MTERRLZEEIX.
ModuleNotFoundError 25X &N E T,

53. &% 69
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5.3.1 EYa—-Ilxvyv>na

4 ¥ R— MRERETRINCANZ5F7E sys.modules T, 2Oy Y 7E HFHEDORREEL, ZNET
WA YER=PENTTRTODET 2—-1DF v v aZBM L ET, RDT foo.bar.baz 231 ¥ R— FFKA
DA, sys.modules tF foo . foo.bar ., foo.bar.baz DY M) —%2EAFET, TNENDF—EZD
B L THIET2EY2a— Lt 7V 2 VBT T,

4 YR=FTIFEY 2 —V£I& sys.modules 2SI N, FELIGEEK, XWIET 2N L Y R—-bEh3
REEI2a—LThHD, ZOUNBIZETLE T, L LMED None 72 - 72355, ModuleNotFoundError A3i%
HEINE T, BV 2 — VBB RMND» SR o 728551, Python I$EY 2 —LOMEREHRITE T,

sys.modules [3FH XIAAARET T, ¥F—DHIFRIIMIET 2EY 2 — L ZHEL RV (ROES 2 —HZ
DEY 2= AANDZREHR > TWVD) 2d LOAFTEAD, HESNLEY 2 - LDFry¥adhzr b
Y — B L, FRHBRICA Y R— b ENL E Python KZDEI 2 — L ERDTHRREEESZ Z LI
D FEF, ¥—% None WICHIMIIF 2L TEXEITH, RCZDEY 2 —ADAf VyR—-—FENDLERZ
ModuleNotFoundError £ > TCLEXWVWE T,

TR ZAEYa—F TV 27 PADOBBEREL TEWT, sys.modules IZF v v ¥ ad Ny b —%
NI L, ZORELLEEY 2=V ZHAVKR—bLELELTH, 2D00EY 24T T =7 MIFLTTIE
BV Z2IERELTLEI N, ZALIEIHRIVIZ, importlib.reload() X AL £V a— A TP =7 b
ZHAMAL, €Y a2—10a— FEHETTL I THRICEY 2 - VONEZ BT 27210 TF,

532 77 —cO—4—

sys.modules WHREIN/EY 2 =B REOD O LD - 75E X, Python DA ¥ FR— b 71 b aLpiEsH)
Xh, EV2a—AEHDOFR—FLES, 2oFu ranii 2 oolENkr 722 b, TJrA V48— ¢
O—4— 256D ET, 774 VX —DEFEF, HoTVRHEIEEMH > TIRESNZEY 2 —LERDOTS
NELEIDHMTEIE T, MDA VX =T 2 —RAERELTNWEL TV NI A VR—2— LI
BENET - A VER—X—3ERINZED 2 —LPBu—RTELZ ooz &, HoEHEZRLE T,

Python QAT 74V DT 74 V=2 AV R=—Z =P DO0rHDET, 1 DHD D DIFHAAALE
Ta— DRI EHA->TWT, 2 OHDD DR ENIEY 2 —b (R freeze Y — L TUB S M7z
EYVa2a—DIL, IRITTIIVIFAQ ® TS5 L5 Python RZ VT IPBLARXRY R7R YN, F V%
fERE 32?7 OHEHEESR) ORDTAZH>TVWET, 3 D2HODDE 1 VY R—FNXZX HEY 2 —JL
ERELET, AIVR—FNZRIET7 7 AN AT LADNRRAR zip 7 7 A VDMEEZRTVAITY, ZOY R
NI, URL THRETE 230D L5k, MBERTILDTERTEDY Y —ROMBICETIRT S 2 &
bTEFET,

A4 ¥R — MERIZILRATREZR DT, Y 2 — VRROH & R a— T2 HIRT 272 DITH LW I 74 Y X —%
MIMA2 N TEXT,

774V E—3ERICEEY 2120 - FLEVA, HHESNLET 2 - RO GE, 774>
& —1% module spec (EY 2 —MERE), TRDBEY 2 -1 DA ¥ R— EHEDERE H Sz D%
BLEF, EYV2—10DB— 2L YR— MBI ZAZRAL £,

ROETIE. 4 Y R— MEEZIRT 2700 LW I 74 VX —r—X—DF L B EED, 774
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A—rag—X—D7a bagizoVWTEDHELLIEHLET,

N—Yar 3.4 TEH: Python DUEION—Y a > TlE, 774 VX —i3EE O—4— 2BELTWE L%
M, BEEe—X—% 80 Y2 - HREZERLET, v —X =134 VR—- M ELEDRTHE T,
AR £ L7,

533 1VR—=+Tvo

4 VAR — MERBBIGRATRE R XS KRGS T0E T, 20T e k2 AR A1 VR—bT VT T, £
A=t 79 2103 2BHEDYET: XETvI & A VR—FNIXTvY TT,

ART 9 7FA Y R— MUEDOEKA]. sys.modules ¥+ v ¥ 2 DMRLIAND A >R — MUE X D FHIHES H
EhEFd, ZHUTED, sys.path ODMUESPLHFEENZEY 2 —VPHARABLDEY 2 — L TERDH, XX
7y TLEERETLZIENTEERT, XX 7y 73T THHT 5 X512, sys.meta_path IZH LW 7 A4
VR—ATT 2 P REBMTEIETHERINET,

4 YR=F R 7 v 7%, sys.path (b L {1 package.__path__) DMUMD —fE LT, MIGT 2 S RE
FEWO/S L ZATHOHEEINZE T, 4 VY KR— b2 7 v 27T CHEHT 5 & 512, H LWIEH LATHE
A7 Y27 b% sys.path_hooks BT 2 Z L TEHINET,

5.3.4 XHZNX

FEESNZEY 2 — ) sys.modules IZHOD SR o7 . Python IZRITRAXRR « 77 4 VX — -
ATV 27 PHENENT VS sys.meta_path ZMRLET, IEESNED 2 — 2| LB TESH
ESDEMRB1DIT, BT 74 Y X—HWEDEZITVE T, XXARZ - 774 Y X—123, #Hle 4>
A=t R (F7>avD) X—=7 v bEZ2—1D 3 DO5| %S find_spec() EWVWIARD R Y v
FAELEINTORIFIUINTERA, XXRR - T 74 VY X—TE, HEESNET 2-NZ2RZ 2P S
DEHET %720 DEEHIIMER D b D% - THVWEE Ao

meta path finder PHEEENZEY 2 =L DR HZH o TWBHEIE. 774 Y Xidspec A7V =27 %2
BUET, BEEINLEY 2 - BRI R WVIGAIL None IR L £73, sys.meta_path 1ZX13 2D spec
PREFTICV R FDOREBIZEFELTL E - 7258 1X, ModuleNotFoundError XM L5, ZofioxEHx
NBIMNIZOF IS LtIicisESh, 4 Y FR— MLUEZRER T8 %7,

AR« 774X =D find_spec() XV v FiZ 2 2F7E 3 205 BE=ELTHEIHLES, 1 oH
DFIEIZA YR—=F ENBZEY 2 — NV OEREHMHL T, HlZIL foo.bar.baz R TF, 2 DHOGIHIIE
Va—LOMBTHLNZRATT, MEMOEY 2 -1 TiE 2 DHOFIHUI None ICLETH, ¥ 7%
Da—RY IRy =Y TIE 2 OHDEIBIIE Ay 5y =YD __path__ BYHEOMETT, Y4 __path__
BT 72 A TE R - 1285E1E, ModuleNotFoundError 25EHENE T, 3 DHDFIHIX, HrTr—
RENBER=T o P RIBFEDED 22—V A TP P bTT, A VK= b RATHFY - RO &R —
FyorEYa—nNEEy FLET,

A ZNRRE, 1 HDA VR — FEORTHEBIEEES NS ARELH D $3, fIZIE BFRT2EY 2 —AdY
NDBELFry v aZhTWRVE LTzE ZIT foo.bar.baz 4 Y R—+T 2L, ROEEXRXRZ - 77
A4 V& — (mpf) 1M LT mpf.find_spec("foo", None, None) ZM-UH LT, Hm D4 ¥ FR— MLHE%Z
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TWET, foo 4 Y R— b EN/2RIZ, mpf.find_spec("foo.bar", foo.__path__, None) ZFEUH
LTV 2 [HEHD XX ARZDEBENTTHI. foo.bar 5L Y RKR—+ENFF, foo.bar DA ¥ R—+ FTIT
bizo, REDOERET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) ZFUH L T\ &
i‘j—o

HEXENRR + 774V E—3BR VDA VER—FPDAYR—FLTVET, INHDAL VY R—KX—I, 2D
HoD5IHIZ None MIAND D DEX NI &, HIZ None ZIRL 7,

Python D77 4L+ @ sys.meta_path 1 3 DDA T 74 VX —=%FoTVE T, fAAAET 2 —1D
A YR=POHEEH > TVE DD, BHESNZEY 2 —1DA VR= bOHEEH > TVE DD, 1 VK—
FNZ DPOEDEI 2=V DA VR=bDFEEH>TVEHD (DFED WAR=Z « TrAVE—) hdD
9,

N=Vay 34 TEH: XXX+ 774X =D find_spec() XY v FiI find_module() ZE Z#iz %
L7z, find_module() XY v KX deprecated TF, FIUISTHEFER LICEIE T, 4 > KR— MM
X7 74 Y& =73 find_spec() RFEELTVWARWERICOAZNEZHAL 7,

54 O—F

TV a—WEBB RO oA 4 VR—- MEBEEY 2 — A Er— RT3z (BXUZhCETH
2R—X—) BEVET, T A Y R-—1rOR—-FHITRIZZ L DELETT

module = None

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

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

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

pass

RDOR=I 1% L)
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(FiDR— 25 D %)

raise

return sys.modules[spec.name]

T OFMIERL T X W

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

o EVa—E B—X—PEYa2—a— FEETTLIHIZ sys.modules KHFMEL TV T, £
Ya—)ba— FH (EHENEIEHEENC) BOEEZ A YR— 322 H 5 DT, ZHUFEE
TT; EY 2—)L% sys.modules [ZEMT 22 & T, BEDF —XTIREEOHIFEN, £ L THRED
= ATIIERE DT — FH, §id o ThHiikahzd,

o O— FMEICERBMLZGE, ZORBLIEZEY 2—ME - ZL T, ZOEY 2 —AEITH - sys.
modules 2 HH D RPN E T, sys.modules F ¥ v ¥ alBCEENTVWATARTOEY 2 -1k,
BEFHE LTr—=FIZEN LT RTOEY 2 —ME, HiZF v vy 2ilREnEd, Zhudve—rF
LIIAHRIT, Ve — FOEHEIRRMLZEY 2 —LD sys.modules IZHRINFE T,

o BODtEIIIY TEHNEINEEIIC, EV2a—ABELNTHLLFETINEETOMICA v FB— ME
B4 v R— PEHEOEY 2 - VEMEZREL 3 (L Mla— FFHIO 7 init. module attrs”).

o EYVa—NVETIZEY 2 - VOARTZEMPHEI NS 0 — FOBEELBEM T, FTEn—X—1T5%
REREEH, B—X =3 r ED XS ITHETI20EZIET E IR 5,

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

N=Yar 34 TEHE: A VR RT 230X —DERNBREEZIIEMEE L, L IELHNE
importlib.abc.Loader.load_module() XY v RIZX->THETINE LTz,

5.4.1 O—4—

EVa—Au—X—ik, v— FOEELRMETHZ2EY 2 — VETHERERRMBELE T, 4 U R— M, E
TLEDIETBEY2a— VA TP =27 P 2H—0D5[# ¥ LT importlib.abc.Loader.exec_module() X
Yy RO LU %3, importlib.abc.Loader.exec_module() 2> HiR SN EEOMHEIZEHA TN E T,

0 — X =3 U ToEELZREZ L TR ERA:

o EVa2—H (HAAAEY 2 —VREINTHAA TN SHIRES 2 — L Tid7% < T) Python €Y 2 —
NPZoTBE, =X —=13EY 2 —1D 7 a— N ULAFTZER (module. __dict__) T, EY 2—1D
- REEFTIRETT,

e exec_module() DOFEFUAH LHIZ ImportError MUADHINI KN N, EHFINTELELTDH, £
Ya—l%ku— FTELRWVEAIE ImportError Z AT NETT,

*2 importlib I, EHHEEZEHEGS Z 2 IGHIITWET, 20RbHIC, BV 2— A EHFHNT sys.modules 1 HEY 2 —
ﬂ/ﬂ‘7/17 FeBET, 25352 X@Fﬁ%ﬁ’]@xf]%ii AV R— T\éﬂﬁ%/;——ﬂ/ﬁ) sys modules klﬂéﬁ THEZEZ

= -
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ZLDGE. 774X =0 —X=EFALA T 27 PTHOVERA; 20 X5 RE5ETIX find_spec()
XYy FIZHIC self fRIEF: A7 Y227 FEE) ZIRTIZITT,

EYa—NBuB—&X—IlX create_module() XY v FEHEEFT LI Tr—-—RFPREY2a—NFTIzr %
E T2 Z e 2 BINTEE T, ZOX Yy Rk, TV 2 - EREFIRICH > T, n— FHIMESHLVE
Ja—NA TPl b ERLET, create_module() X EY 22— AT P27 MIBWERET HIHLEILXDH
DEHA, BLIDXY v FH None ZIBT2 5, 4 VR— MEEHLVWEY 2 - L ZHETHERL $9,

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

N—Y 3 3.4 TEHE: load_module() XYV v FiX exec_module() IZX-> TEEMZI SN, 4 VK- Mg
WHe— FOITRNTOEMEEZTIERTE L,

BEOn—X—r OHEHMEDDH, b L e —K—IC load_module() XY v ERFEL, pOR—KX—7H
exec_module() ZHEIEL TOWRIFIUI., 1 ¥ KR— MEMEIZ T — X —D load_module() XY v FZVETF,
L L. load_module() & deprecated THDH., B —X—13fbH DI exec_module() ZFHETRETT,

load_module() XY v Fi&, EY 2 — %2732 2 ICMATLEETHHIN ZTXRTOEN W — K
BREZ EM L 2R D 8 A, RUHIRIEAZXNE T, UTIEMDIRME LTS

o sys.modules XG5 X HLNLHATDEY 2 —ADRFELTWVWEHE, B—X—RBZOMFDEY 2 —L
EEDLRITIUEOTER A, (£ L7RWVE importlib.reload() ZIEL K EDRWTL & 5, ) H5E
SNEY 2 — V8 sys.modules ICFELRWGE, B—X— 3 LVWEY 2 — A TP =7 F2AE
& L. sys.modules (ZENNL7ZZIFIUIWIT EEA,

o MIROBFEIIEREOT - FERIET 27010, B—X—=MEY 2 —)La— FEETTIHNITE
¥ 2 —E sys.modules IZFF1E LR ITFAUIIRD TR/ A (must).

o U— NUHIZKKLIZHE, B —X =% sys.modules IZBML7ZEY 2 —LE2ED R ITFHIEW
JEEAD, 2R3 — NZRRLZZEY 22— DH &, ZDEY 2 -0 —X—HHITHIRIVIC
0— FEINGERRD. BRALZTIRD TH A,

N— 3 35 TEH: exec_module() DEREXNTWVWT create_module() NEZRXIN TR WVIES,
DeprecationWarning XM I 2 KD DFE L7

N— 3 3.6 TEH: exec_module() BEHREXNTWVWT create_module() NEZRXINTWVARWVIES,
ImportError 2SR &5 X 51Tk b kL7,

54.2 Y€ a2—-)

PTEY 2128 —=FT25DREDEI B AH=X1 (FlZ1E. importlib API . import ¥ 7z1d
import-from A7 — F X ¥ b, FEZIENL M YED __import__) BfEDLILIGAETH, XA VT4 ¥
T3V TES 2—NF 727 FEBEY 2 —VOARIZEMICEEL $3, fIZIE LSy — span ¥
P TEY 2 —) foo Fo TWHE, spam.foo &4 ¥R — b L7 spam I3fEDY 7Y 2 — MIZHE
TN foo ZFHLET, UTDT4 L7 PUMERR>TWEELEL & S:

spam/
__init__.py

ROR—SEER)
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(FiDR— 25 D %)

foo.py
bar.py

Z LT spam/__init__.py U TD XS RoTVWBEELET:

from .foo import Foo

from .bar import Bar

DX E, DITEETTZZ2I1C&D spam EY 2 — L DHIZ foo & bar WK XN -LHIPEINE T

>>> import spam

>>> spam.foo

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

<module 'spam.bar' from '/tmp/imports/spam/bar.py'>

Python OEBHB LAZARIREL—AD25FT22 ZHITEZ2S LNLERAN, ERIEEEAS U R—-1
AT LADEARNBERETT, FERCRLERITAERL RV (ERRDA Y KR—FDHEALRLET) sys.
modules['spam'] ¢ sys.modules['spam.foo'] PIF(ET 255G, BEIHIED foo EIEE L THIELR
TR NENS 2T,

5.4.3 €2 a— )Ltk

4 VR — MEMIE. 4 2 R— PO (Frice— PO 12, l4DEY 2 —IOWTO S X iz )
WET, HEROIFLALEITRTOEY 2 — AL THETT, TV 2 — L AHOEWIZ. DA >R— FEED
TEREEY 2 —VOHMNTH LT 3 2 TT,

AVER=POBICEY 2 — IR FS ik, A1 VY R— b RT3V R—F 2 ME, FIZIEEY 2 —UE
BEERT 2774 VR = ZN2F T30 —X—DMTIREBLZIE TS I 2AJREICLE S, ROEER
DIF, ZRUTE > TA YR — MEEL O — FOERRMEELETTEL X5ICRZ VWS 2 TT, ZHUZ
HLT, BV 2a— AR L TR — X820 EER2H>TVWE L,

EYVa—RRIE BV 2 -0 F TP 27 bD __spec__ EBEE LTRMAEINE T, EY 2 - IEROAED
FEHICOWTIX ModuleSpec 2B L TL 72X W,

N— g v 3.4 TEM.

544 A VR—FEEDED a—ILEM

A UR— MBI — FOR, Y2 — 1 DARRICESWT, B —X =D ED 2 — LW EFTTIHICLLTORE
HrEZAATT,

__name__
__name__ BHREETY 2 —VOER2EMAICHKESINRIINERD VA, ZOHRIEMBALTA &~
A= P RTFATEY 22— —EIZHALFT,
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__loader__
__loader__ BMHIZEY 2 —lu— FRHZA U R— MEEXERA LR —X—F 7P =7 MIREZN
RIFNERD FHA, ZOBEZEEENEHDODDTTY, v—X—@EHDOBINERED7=DICHW 2
ek ES, IR —X—BE0 T —XDRE T,

__package__
EY 2—)LD __package__ BIIRESINRIFIIRD FRA. HIEIXFITRINERD ERA
. __name__ YFRICMHETHIHVELA, T2 —ABRy r—IDEE, __package__ DHIZZD
__name__ TRUIFIUILRD F¥ A, ET 2NNy Fr—ITRVWEE, Py TLRADES 22— T
¥ __package__ ZEOXFH| HTEY 2 — A TIEHDO Ay F I TRIFNEIRD 8 A, FHMllIZ

PEP 366 &L T 72X\,

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

TrrEREINET,

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

spec__
__spec__ BHEEEY 2 - lu— FRIEHEINZEY 2 =L ARy ZIZEEINRITIERD 48
Ao __spec__ RHUNIRET D& A A—TVAEHPICHEL NI ED 2—)L 1 FERRICEA

EhFET, HSMNE __main__ T. __spec__ & BEICK > TIE None IZREINE T,

__package__ DEZRINTWVWARWVWE XX __spec__.parent B 7 4 =Ny 7 ¥ LTbIET,
N— a v 3.4 TE.

N—a ¥y 3.6 TEH: __package__ MERINTWVWARWVWE ZIZ __spec__.parent 37 + —/LNy
s LTEbIE X5 ELT

__path__
EBY 2P (BEDEIEAFER) v r—YOHAE, EYa—AA TV b __path__ B
PRESINDZHENDHD 5, HIZA T L — FARETRITFIUIR D £RAD. __path__ ITEKEDR W
BEEFETHIHOERA, __path__ DETHEVEE, 4 7L — MRIXFHZERLRTIUIRD &
¥ Ao __path__ D=7 47 ADFMIE T D@D TE,

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

__cached__
__file__ EA 7Y a T3, dLFEINILLHIE. ZOBEOEIILFIITRINERD THA,
b LZD XS RBUEDPBERERLZRVGES BIZIEEY 2 DT —ZRX=2ADp 50— FXhGH)
AVER=PIRAT L __file__  ZRFTEDETFICLTHIMHOER A,

BIZIE AL FAVRANENIT 74 L) ANDSRRICHKET S Z L EYITL & 5, ZOREMEERE
T2 HoTT7 7 AADBEFET ZHEID D FHA; SRIE, HIZav 4 V&N T 7 4 AWTFTE

L __file_ BHETEK S, __cached__ BHEDaI—FDav Rt rE&NLN—Varorrindy
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358 LWEWEIIZTR LT A7 CF (PEP 3147 250H),

__file_ PEEINRVEEICDH __cached__ ERET S LIEHEYITT, LrL. 2O F VX
27 D ZRITT, JMICE, n—&—rld __file__ ¥ __cached__ DYH 52 F 725 % Fl
H325DTT, LidoT, bLE—ZX—0Fr v ad3NEY2a—A2bR—RFTE2—HT7 7
Anpoikr—RLlhwiks, ZOZRINESF VU AIEEYITL & 5,

5.4.5 module.____path___

EFELD, BV 2—C __path__ BMELHIUL, ZOEI 2 -3y =Rk DET,

Ry =YD __path__ BHIEX, 2OV Ty r—ID4 VR—bhicfEbLEd, 4V R— MEBOANET
X, Z4U sys.path LIFEAERC XS ICTHEEELES, 2D, A Y R—-MREI 2 -V EZHEIHFOV
A MERELET, UL, —IIC __path__ i sys.path & D RN TT,

__path__ l3XXFFD iterable TRIFIUIWIF ERAD, ZHTHHOFER A, sys.path LRI URAID < 7 —
PO __path__ ICHHEHIN, v 7 —ID __path__ ZEET S L %212 (R TMHT ) sys.path_hooks
PEBICANLNE T,

Ry r—=I0 __init__.py 77 ANME. Ry T —ID __path__ BUHEZRED LLRZEETIZIhnHD,
Zhh PEP 420 LETOGHTZER Ry 7 — O QBRI 72 ZETTET Lz, PEP 420 ORI X D, HiIe
HHIZER Sy r— D3, __path__ 2¥MET 23— FRF 28T __init__.py 7 7 4 VRT3 18R
(7D FE UL 4 v R— MERIZ, A2y 7 —D1 L HEIICHEY] R __path__ 2ty FLE T,

5.4.6 EXa—ILD repr

F7 3 T, IRTOEY 2 — VIFFHATRER repr 2H> TWE 3, 272 L G BN TRESNE
HIZHKFLTED, B2 —NMIRHRICE>TED 22—V F 7227 FD repr % & DIHRINCHIEHT 2 Z 2
TZE9,

b LEY 2 —UhRR (__spec__) o TWUE, 1 VKR — MEBIZZZH S repr ZEKL LS LE
T bLENDEMT 20, FREFEEPIFELRITNE £ Y KR—= b AT LIEEY 2 — VL TAFAHE
BRHLWBEREMS>TT 74 D repr ZHEL F£9, Z4U3E module.__name__, module.__file__,
module.__loader__ % (B D RWIHRICOWTIZT 7 4V MEZ o THIWVARDS) repr ND AT & LT
B iAET,

IhDEDLN TV S EMERRAITT:

3, "name”, "loader”, "origin”, “has_location” BN SIREI N F T,

o BV a—H __spec__ BHEEFio TOIUX, HEICE FN 2 EEWD repr ZERT 27201 fbNE

o TV a2 __file__ BUEDNHZEEIE. T2 —LD repr D—EE LTHEDLNE T,

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

o ZITHRIFNUI, BIICEY 2—/LD __name__ % repr DHFTHWE T,
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N— a v 3.4 TAH: loader.module_repr () DI deprecated T, 4 Y H— MEMIZKDED 2 —
AR ES 2 — )b repr ZART 27 DIEHS NS X512 D L,

Python 3.3 ¥ %A HIMED 7251, B —&X —® module_repr() XY v RBPERINTWEH, T 2 —
W repr ZAENT 27D FELOWITIHD 7 T —F 2 THIICZDA Y v RBMEINE T, L. 20
XY w FiX deprecated T,

54.7 ¥vwv>adni-/Na4 cd—RFOEML

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

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

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

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

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

LTl 7z@E D . Python IZIZWL DD T 7 4L DX RNRR + 774 Y R=Dbo>TVWET, 2055
D12 WNANR—R « T74 >4 — (PathFinder) L M:IN, NAIYFJ OVRAMTHZ A VR—FIN
2 ZMRLET, TAZDARRLY FVE, EY 2 — V2R IGHEHELTVET,

NRAR=R « 774 YE—HEKZMAD»PDA VR—=FFEEH>TWERHDITTED Y EHA, ZORDDIZ,
MarD 2Ly VY REBEL., ZAPNICEEOHEO R ZADIHVEH o TVWBEINRALY MY - 774 VX —
ZEEMT E T,

TIANPDNRRALY MY « T34V E = TF7ANVTRATLALEDES 2 —NVERDTF27DDFTRTD
e T4 VP ABREELTVETS, 23 Python Y—Xa—F (.py 77 A/) . Python X4 Fa—F
(.pyc 7740), HEFZA4T771) BIZF .so 77 40N) REDKHZR 7 7 ANEA TR 3, 21
477 VD zipimport EY 2 — M Ko THR—-PENBZHEE. TI7A4VPDARRAZY MY - T7 (¥
=3 (HEFAT7VHND) TRTDT7 7 A NVRA TD zip 77 45D — R HPNE T,

NRALZY MR T 7ANT AT L EDOGFRCBEEININEEIDD FHA, URL RF—EZR—ZATTYRFZE
DM FFNTIEETE LM ESRT 5 Z L AJEET T,

PNRAR=R + 774X 7y 770 rarzBilT2 N TE, 2R X > THRATEER SA TV
P OREEERINREL, WRARSAXTZIeHBTEET, HIZE. xv+V—2 LD URL 22T U R
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LTHR=FLEWEE, web LOEY 2 —LE RO 37201 HTTP OB RN RFEE LT v 7 %2H
QTN TEET, 20O (FUHLATREA 7Y 27 bTHB) 7y 7%k, TTHEHTS2a barzyR—1
T2 NAIZVR) T4 —%2RLET, 2O b web POHEY 2 — DR —X—%HIFT 5
DIZfEDLNFE T,

LZLEOBHE: ZOHiHOHIOMG T I7AE— LW FED, AEZNZ - T7A 48— 2 NAIVE
e T7A28— WS HEBTRHINTHEDNTVET, b 2 ED Y 7 4 Y X—I3IEFIMUTE D,
Bl7lz7a rarzdR—bL, 4 Y R—-MUETHU XS ITEEEL 30, BIDICER->TW20%.LICED
TBLDEBEETT, FHI. XX RR - 774 X =134 Y R— MLUEDBAHFE, sys.meta_path OFEED
B JICEEL £9,

ZREIMBINC, SZAZY MY - 774 YR —R@BHIFEKRTHRAN=R + 77 4 Y X—DFEFHHTH D,
FFE sys.meta_path D2H AR + 7 7 4 Y X=DW D FRpNIGE, RAZY MY « 774 VX —DF
HRIMBFTINZNTL & Do

55.1 XTIV k) « Ty7A2H—

INAR=Z « T7A A= 12&, XFH NZATY b)) THEEI N5 ® Python €Y 2 —/L% Python
R —Y%HADF, B—RFI3BEDLDDET, FLALDRALY MVIE T 74 LVS AT 4 DGR
FELTVWETH, ZIZCHIRXNZDEIEDD T8 A,

RABRRR « T 74V R= LT, WAR—=R » T7A VA — IR L7z find_spec() 7’81 k 2 /Lhi5E
BINTOETH, ZHUNMATAYR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIRETA X
FTE57DIMHR57y 7 RRELTVETS,

INANR—2R « TJ7A A — % sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DD%
Bengd, 212y r—IYF 7Y 227 bD __path__ BHEDBHVET, IhdickoT, A Y R—- ML
HEHRARIAXT B ENRBEENE T,

sys.path IZld, EY a—n ey r =Y 2RIGMFINO—EHRH D £, Tl PYTHONPATH BREGZ
Bz otk g o4 YA P =V FIERFEEKET 27 7 40 METHIALI N E T, sys.path NOER
. 77 ANV AT ALEDT 4 L7 b URzip 77 ANREFOMEY 2 — L EREITRE "HT” D52 D
D (site BV a— L %2BM) 2T IV TEFT, XFINBIUANAL MDA% sys.path ITANSENE
TY; o7 —2BNIMEHINE T, N MIOBEROTLYa—F 4 Vv 7F & NAIVRY - 74048 —
WX o THIBIENE T,

NAR=Z « T7A V=G AZNZ < T7A 25— IaDT, 4 K- MEMIE, BICHEH L7 SAX—
R+ 774X =0 find_spec() XV v FEZFIHT I T A VR—F/NZX OMRKRZIHRO LT, path 515
M find_spec() WEINZ & ZlX, ZRUTEET 2 ZAXFFND Y A b - #HEINZIZZ D%y = DHT
A YR=PFLTWVWE Ry 7 —ID __path__ JBHIT2 D £, path 515057 None 72 o 7285E. Zhdm bz
DAYR=PTHBZERLTWT, sys.path BfFEDIE T,

NRAR=R + 774 Y E—IZRBARAZDTRTOERICOVWTRELEE L, ZAZHD 2R LTy
% INAITY R « 77A 24— (PathEntryFinder) L ¥3, ZHUIRE D22 20 (FIZX, 2D
BERDT=DD stat() FEHLDF —N—~y F) IZEDFGLZDT, NAR—=R + 774 VX —ZSRERE,
HBRRAZYFY - 774 VX —ADMIGMITIZF 2+ v 2 LTHR-TEBEET, 2OF v vy ald sys.
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path_importer_cache IZffo TWE T (ARNCK LT, 2O F ¥ v ¥ 2l 3FEBICE 1 Y R—F— IR X
NTELT, 774X —FT7 27 eRFELET), ZOXSICLT, KEO»225¥ED NZATV R
DEGFiDT=DD INATY R« T7A 08— ORBE2—ERIMRITIUIRI LD T, $AR—Z -7 74
VE—INRALY VY OMEREFETOE 201, T—¥ 3 — FTIEHMHIC sys.path_importer_cache
HoFXr v aZWDROTHOEEA™

path entry 2% v v & 2 OHIZHED - 728515, path based finder 1% sys.path_hooks DOFH DM L ATHE
AT E2TUDET, ZOVRMDZENEND path entry 7w W&, KT 3 path entry £\ 5
S 1 oEE L THERHENE T, 2O LAJFEA 7Y = 7 M path entry 2R % path entry finder
ZiR§ . ImportError XM L ¥ 3, ImportError &, 7 v 7% path entry D7z D path entry finder
ZERERWI & 2 272 0IC path based finder BMENE T, ZOFISNILIRE T, import path Zillo
TWLEDS BT oNE T, 7y 7358 LTXXFINE @A MlA 7Y =7 b 2IIFL £, N4 M
ATV bOTva—F 4 Y77y 7fEEhTOT (FlZE. 77 ANV AT LDV A—T 4 VT
D UTF-8 R 2 N2 ETT) . 7y 7251 %T7a— FTERD»-7%5HEE InportError ZiAH TR E
T3,

sys.path_hooks Zill 2 LA WNZAIZU R « T7A 08— 2RI FTITKDoLHE. NAR—Z -
774 Y& =0 find_spec() XV v Fi&, sys.path_importer_cache IC (L_O)/\XJ:/ MY 0:5@‘3‘57 7
A VR=PEELIRNI L 2R T 72DIZ) None ZIRIEL. XFNR « T7A VA — ZEI 2 —ADEOH»H
B ot Z 8 RIRA % 729IT None ZiRL %7,

sys.path_hooks D NZAIYrUT vy HIHLAGEA 7Y =7 FPORDEOWTALD NAT Yk
)« T7A2E— THoT HaE. BTHTL 2EY 2 —MEREHE T -0 70 Farsfibh, ZhsE
Pa—LEo— ]\‘3‘57‘:@&3@2‘)11%‘3‘0

(ZEDLFINC Lo TRENDG) BHEDT 4 L7 M VUL, sys.path DD > bV 2I1ZZD R 3 HIETR
HXhET, ¥3. HEOT 4 L7 PUDBEELRWZ AL 72358, sys.path_importer_cache 12
BB EMINEEA, KT, BUEDOT 4 L2 PV IIHT 2{EEEHLA DESY 2 —LDy 77 v FTHEHT:
BRI ET, 3FHIC. sys.path_importer_cache (Zffi4fl, importlib.machinery.PathFinder.
find_spec() HRFTCRIF, EEDOT 4 L7 MY TH o TEDLFINTIEDHD £H A,

552 NIV kY - T7A4>4—-7FOrIL

BV 2N eIIHEE NI Ry =P DA Y R—= bV R— T 57D, BLOARZER Y F =Y DR—
arve LTIRET 27012, ALY MY - 774 & =13 find_spec() XV v FZEELZFUIVT
¥ A

find_spec() X 2 DDFIHEMD £, A VA=PLLI L LTVEEY 2 - LOREEHM%K L, (XT3
YD) WNREY 2 =TT, find_spec() 1FEY 2 —MIHIET 2522 ICHHUL (populated) &N 7-Htkz iR
LET, 2O (1 20BIAZERNT) HIZ "oader” £y b Z2Hfo TWE T,

EY 2 — MEREDELETZER R—23y 2R LTVWEZ2ER AL VR— MEBIGRTEDIZ, RRAZV MY -
774 Y E—IFEY 2 —AHED "submodule search locations” Z#&RIZEMAR— a 2 &) X MIEK
ELET,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ
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N—=Y 3y 3.4 TEHE: find_spec() X find_loader() ¥ find_module() Z@EX#1x ¥ L7z, MHIX
deprecated TE 2, find_spec() WERSNLTVRIFIUIMDONE T,

HORZAZY R - 774 X —DHIZIX, find_spec() DHDIZINS 2 DD deperecated 2 XY v ¥
DEILEDVITNDEHELTWVWERHDDH20d LNERTA, ZNOHDXA Yy NIIBRAEHEEDI-DICERLE
RBENTVWET, LrL. NRAZY MY - 774 Y& —IT find_spec() BEEZATHII, VWX Y v ¥
BEHAEhE T,

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

pace portion.

D4 > R— MEROERIH T 2HRA MDD, ZLDRRRAZY MY - 774 VX —=lF X XA -
T 7 AR =Y R= T 2DLEUEHNZ find_module() XY v R&HR—-PLTWET, LHL, S
ALY MY« 774X =0 find_module() XY v Fid, LT path 5IETIEMFIHEINERA (ZDX
Yy RiE SR Ty 7 DBRAIOFFOH L2 H#E Y% S R ERZ LR S 2EEB RS T0ET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R L, ZDHETIE R
IVNY T A VR =DPHEER ARy =PI L TR— a VRT3 2B TERVASLTT, dL
find_loader() ¥ find module() DWHMBNRALY Y « 774 VX —KIEELEH, A VY ER—FTRF
LIEHIZ find_module() & D % find_loader() #EHELTHUHLET,

5.6 FEDAVR— b ATLEEETHTRZD

A VRIS RTLRRLEEMZ 27D DRBFEEND D 5 1AL, sys.meta_path DF 7 4+ DN
BEHIRL, 2FEHIRRLDRAZARRAT v 7 TBEMZBZHDTT,

% L. import XOFWEL I EZEBE L, 4 VY R— P RATARLT 7R T 5D APL II3EER 52732 TH
TR, HARAAD __import__ () BAEE X 272 THATT, ZOFKE. % 1 2DFEY 2 —
JVATZ T import XOEMEEZZEE ST 2DICHHVWHLNET,

(DA Y R—= P AT LAREREFEIET 2D TIERL) TTIRKAZARRIZNWE 7 v I06HHEY 2—LDA
VAR— M EEIRINCHI < 72 ®12id. find_spec() 5 None % iR 3 D2, EHE ModuleNotFoundError
ZEMT B2 T TF, None RIRT DX XARADEBRZHITZ2NETHZ L TEKLETH, Hist
ZEHT 2T QIERRZITBYID £7,

5.7 Package Relative Imports

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

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

package/
__init__.py
subpackagel/

(RDOR=I1%i )

5.6. BEDAVR—FRATLEBIHZD 81




The Python Language Reference, 'J1)—2X 3.8.18

(FiDR— 25 D %)

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 __main__ ICXHTBHFANEEE

__main__ €Y 2 —/UZ, Python DA ¥ R— b X7 2BET 2R 5k 7 — X TF, DIHFF TEREh
TW2 L9512, __main__ EY 2—/LiE sys X builtins BELRAMICA VR TV EX—RKX—+7 v S TH
BUHtEhEz s, LoL, #iE 2 O00FEI2— 1 2iE-> T, __main__ EHEITELEL M, VDED 2 —IL

ELTOERZR > TWERYA, THUX, __main__ AHIIHLS N L TTEDNA 2 7)) 2 EF SN L D

T TRFDMDF T a VITRIFET B 2D TT,

5.8.1 __main__.___spec___

__main__ D LI IHELZINEIKIF LT, __main__.__spec__ [ FHEUICEREIN B Z 2 dHIUL
None X5 ZdHH ET,

Python 2% -m * 7> a Y 2 TEITINLEEICIE, __spec__ WEWIETEES 2= FF v Fr—
DEY 2 —UERRICRESNE T, /. T4 L 27 MR zip 7740, $7EMOD sys.path =2 F VY 25
TF2MEO—FE LT __main__ TV 2 -0 — FEINBLEEICD __spec__ MM (populate) Th
RN

ZhLHN DI — R Tld, __main__.__spec__ ¥ None IR EINF T, Z4UL. __main__ 4K (populate)
T 5720 fFbiza— ¥4 VK= MJRERES 2 — L EBEE L TOWRVWEZDTT:
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o« MEETB YT b

o cASTav

o stdin 22 HEFXN/-5E

o V=R T 74NN ba— KT 7 Ak LEERE X NGE

BEDT — AT, 728 AFEMMNE 7 7 A VB ESD 2 — L2 LTEHEA VK- FTE72 2 LTH __main__.
__spec__ IXHIZ None 122 Z EICHERELTLZE W, L __main__ WBWTHAMBEIS 2 — L XX T—
RPN S -m AL v FEFSTL I,

__main__ A VK- PA[REREY 2 — L& —HK L. __main__.__spec__ DBZNIECTHREIN TV
ELTH, ZATHRE, TD200FYa— V3L ALRIND ZLIKERLTIEE W, h
¥, if __name__ == "__main__": Fx v 7 IZXkoTRIESINZ 70 v 7II, __main__ FHETZEM Z 4L
(populate) §272DITEY 2 —AHHHI NSRRI T EITSN, @HEOA Y R— FRAIZIZFATSI RN, &
WO HEFHICER L TV,

5.9 RO #EHD DA

XXX RAdH 5L e THRW,

XXX * (import_machinery.rst) € 2 =L &%y 7 — Y DJEMD HITHKIT 2 E 7 8 2 30T 2 DT
LeoD? bLOLELT—XRETAVRDOVWTDERY 77 LY RADOR=IIZH 5855 2 NEZHERL 72
D, BEHZ2L572DbDITR2D2DLNERA.

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

XXX __main__ L XN B8 A R AIEICOVWT LD ZL OFHEZBINT 37

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

5.10 &EZ&H

Python OFIHADED ST 2, 4 Y R—MEEIIEREE LVWEEBZZRTE L, —iflr Ve 252K F 2
AV IHRFEPNIE ENSEDL S TIVWETD, BWEAD v r =Y OHRE R ELHL LI TEEX T,
FVIF LD sys.meta_path DAk PEP 302 T, ZD#%MkYE 42 2955k PEP 420 T,

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

PEP 366 1. XA YEY 2 — L TORRNBENA VK- D7=DITEM LU __package__ JBIEDEI%
LTVWET,

PEP 328 i&itixnf 4 > R— b+, BRIZHEN A OR— b+, BXK, 4% __name__ THEZEL. &I PEP 366
7 __package__ CEDMAREEEALZ L2
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https://www.python.org/dev/peps/pep-0395
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PEP 338 3EYa—LZ2R 7Y TP LTHEITTZL2DMEEEZED TVWET,

PEP 451 1%, Y 247V 227 MBI EY 2 —NLEDA VKR— MRED S b EEBIML T
WET, Fh, B—X—OERINRETDIZL AYE A VR— MEBICERDD B TVWET, ThbDLHE
WZED, A VK= b AT LDV DD API 77 deprecate XL, /2774 YA —ru—X—2@FH LWV
XYy RHAEMENE L,

bz
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https://www.python.org/dev/peps/pep-0338
https://www.python.org/dev/peps/pep-0451

SIX

X (EXPRESSION)

ZDETIE. Python ORTHBIT 54 DEEDOEKRICOWTHHR L 5,

RECEICEHTIER: 0L LFEOETONERE BNF (extended BNF) RKatik, FAMBHTHRAITIZZR .
SGHANE FLR T 2 72 DICHWHNTOWE T, & 2RI (0 2 REGTE) 23, UToER

name = othername

TR IR TWT, ZOWMRFE OEKRMT (semantics) 2R XA TVWRWVWIEA. name DR E & 2
DEHFHIIE othername ODEMTIF LR LI D £3,

6.1 EffiZ# (arithmetic conversion)
PUT o BfiHE 7 ORdm T, MBUES 3 HEoIcZfixh 3 e ErA TV S & &, HAABRRITHN T
AT ORBKIILT OMD ICEEL £9

o N DOFIBMPERBATHII, M7 3ERBENCEBm IR E T,

o ZNLSDHET, W OFIBAIFH/NUSET HAUI, M7 3FE I NRRNCE R E N E T

o ZNLHMNGER. WA DFIEIIBBTRIIUIR ST, EHOLEIDH D FE A,

REEDHBET (% HETFOLEFIEE LTOXTH) ik, X5IHoRAIEAINE T, IHRE. 2hHE
BOREBRD L2 FVWEEREL TORITIUILD THA,

6.2 7 kL. EFMER (atom)

atom (&, RO—BREARNLEETT, b-o& dHMAL atom &, AT E2EY 7740 TT, HENR. AL
i, FEBEFEINCHDbNIER (form) & /2. WX BT F 2B ENE T, atom OHSUILLTO X 5
272 h 73

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

| generator_expression | yteld_atom

6.2.1 #ERIF (identifier. F7=I3%F (name))

7 b ADIFITIR o TV 230+ (identifier) 3% 0T (name) T, FAERICOWTIE #BIF (identifier) &
FUOF—T—F (keyword) iz, ZEUTF LRI ONWTIE BFIDITEERE (naming and binding) Hiz %
LT EE W,

ZHEIDRDH DA T 27 MITEBINTWEIEE, ARl atom ZEHEiT 2 ZD A7 =27 Mzl £5, 40
PHREX N TV WES, atom ZFHfiL & 5 &£ 3% & NameError fil#t2EH L £5,

TSAR=MBREFDIVT VDT 757 REBNCEPNHBINT T, 220 EO7 Y X—2a 7 00h%
D, REDB2OUED7 VX —2a7 TboTWRWHEDIX, FDIZTAD TS5AR—FEEAR & AKX
NFEF, FIAR=FRAGHNZ, a— FPERSINSFNCE D RVWERCEBREINE T, 2oLk - T,
75 ABDEHCT Y X =R a7 RHIUIREL., LHICT VX —2a7% 1 DML, HEiORHICHA S
T3, BlZIR. 7T A% Ham OHFOAIF __spam 1&. _Ham__spam ICEHINF §, ZHUIERBIF 23
ENTVEBMXDAY TFRAIDLIEBMILL TWE T, BRI NTLHTDIFEICRY (255 XF2#BZ5) %
B, EEC Lo TEATOU D FEDBTONE 2D LNFERA, VIAABT VR =227 DANLKIGE
BEHIIITONEE A

6.2.2 UF3ZJL

Python Ti&, XFHNRANAL IV T I, BABBIEY 77 V2 R— P LTVWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 I NOFHIE. GRS (SUFAI. N A ML B EEVNIREL BRI 052 o BEE RO A
7Y b REZET. BENIERER (BER) V7 IR E, EIGEMEICR 2 HERH D £T.
LG UTIIL ZBRLTIEZ W,

V7 INVERTEERRER T — RS LE T, 20k, ATV b DT7ATFYT 4T 434 TV 22
FOMEIZFEETIED D XA, AUEEZFHOEROY 77V EFHEL 58, (ZhbDV T8 Tn s
Z LDRILHHTHRD S DTHH->TD, ZHITHLLTDH) ALATY =7 bEIBELTWVE D, oL FAUMHA
ERORDOA T =7 MiTiRD £,

86 % 6 & 1 (expression)
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6.2.3 HIEMAR (parenthesized form)

FudEIEA e ik, Y 2 P O— BT, IERTH - 725D TT:

parenth_form = "(" [starred_ezpression] ")"

AFEMTHDONZRDY X MiE, [HA2DORDBEHT2HDICRDET: VX IO BRLL ey —o2DHhr~<n
A2 TWIEEE, RIVZEDET; 25 TRVES. ROVZAMEHEERL TV E—0XXERDOEIZKD
%9,

HFESHEDIIFMD RT3, DR IAA TS 22 PR LET, XIVILEERERDOT, VFIALLRL
HADSEA SN ET (Thbb, ZOXIANFEHTHELAL L, ZABEFALF 7Y 2 MckaZEd
BB, RERWILbHDET),

X T MIMFEMTEREN 2 DTIERL, YR EoTHERENS Z 2 ICHEE L TL W, fishizzo x
FIT, ZOHAIFIIEMD BETY — AUFEMDOH 70 7 i H 5k LW (nothing)” 2z % & 5
WCLTLES S, XEBDLPVWEVWRDIDIZH-TLEWL, D2 TFIAPBHINZIZoTLEY
7,

6.24 VX b+, &5, HEODOXRT
VRN, BE. HEZHET 572912, Python 1& ” £IR (display)” & FEHIN 2 FHl e 228 L TV T,
RO_FHTONDD 5
o AT FONEZHIRINCHIZES
o WEREC (comprehension) LWHIN S, N— TR 7 4 V&2 IO AE DT ZHWFHERR

NERFLDOIED L ERIZRDED T

comprehension = assignment_expression comp_for

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

comp_if = "if" ezpression_nocond [comp_iter]

NERLEFZITE—DOR, VTP D 1 {H D for Hi, X 5I1ZHWT 0 AU ED for Hid 2 if i
PHRDET, TOGE. 4D for Hi if Hix, ELHSEANES Lo TW R A M LT RY 7 AR
L. 2R FOBRNO T 0y ZIZE[ET 2 Z L ISR DOLHICDH 2 Nz fHili L 72 /iR0S, RAHNC T EH3
a7 FOEERITKEDET,

727 L. mBERDH B for HinA4 75 7LRERVT, W@ﬁ%dwﬁmm%xbéhkM%wx:~ff
EiTanFEzT, TOEHADBTT, ROV X FHNTRAZINLEIBIMID R a— 712 7 i s” 2
EHHEEA,

6.2. 7L, RFHNEZE (atom) 87
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ROTEWZDH D for HIDA T 770K, ZhZEHEMATWS 22— Tz FiHlich, BRI AN
FORA=FIZH e LTEINE T, Rk for fiit. RBLEWXDH S for HiD 7 4 VE—FMHEA T 5
TNREZEHEBATVEI A= TEFFETEEEA, VIO ZALEBRBEDATITIANHHEL
NBEITHKIFEL TV D5 LRV 5T, BIZIFRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

WKL HIWCHEY RO 2 > 7 HICk 2 DR RIAET 572912, yield X% yield from FUXMEET R At
FORa—-FTci3REEThTVET,

Python 3.6 22 5. async def BI¥{TId async for Hid® asynchronous iterator O RIAGWIRZF 2 DD
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHONITHI for Hid 2 IF async for
HITHREhTWVWE Z e, BIMOD for fid 5V async for HizFATWVWE I, £D I X await A%
FoTVWRZeH20d LERHA, NEKID async for HidH 2 WX avait REZFATWVWBHE, £
I FEERAERE LI E T, IERANEREE. 2hrBins ar—F VBB FETE Pk E 2 5
b LNEVA, PEP 530 3B L T2 X0,

N—a > 3.6 TEM: FAMNEERLPEAINE L,

N—Y 3z 3.8 TEH: yield BLU yield from IREERNZANTFDORa—STEEIEr D F L,

6.2.5 UX MR

U2 R, ARBITCTHLNERORY T, RINIZEDRINTHo> T rEVEHA:

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

VR RRRE BHLVURARE TV 22 FEEAET, VR FOWEE ROV R FEREY 2 F LR
(list comprehension) THRESNE T, # v TRUIGNLKD Y A I BRGZ N Eid, 205 DKEHE
BEDPSHANLINEHEZ ., ZOIHCY R PNIRELBE S E T, NERLBGZ 6N i3, NEXRELD
FEROBERTY R M AR ENE T,

6.2.6 £S5~

LERRIPFENCRES N, F—lEzT7T 230 R0 e THERH LXKl xd:

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

HLEFRRE, HLVWI 2 — XA REEF T2 252 %F, EEONERER. ROMLFZNERETIC
FoTHREEINET, o ~vXKUDDORDY R I BEZ SN i, ZOERITLED SENIEIFHE X .
HBEF T2 MIMZABNET, NEEREAGZ oML 23, NEELOBREOBEZETEEIER IR
73,

2 E {Y TR TEXERA. 2OV F I MIZOFELFER L E5,

88 % 6 & 1 (expression)
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6.2.7 EHEXRT

HEERTRE, BHEICHDbN, F—HDORT 26K 25RINTT, RINIEDRINITHoTHrEVEEA:

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

key_datum = expression ":" ezpression | "¥x" or_ezpr
dict_comprehension = expression ":" expression comp_for

HELRRE, FilknftEtr 7y =27 b2RLET,

F— T —XDoRZMDMINH XYY THEZ O Zld, ZOERAIE, SENGHliE N, FHED
IV —RERLET, Thbb, ZREAOF—ATT =7 bH, HENTHIET 27— X 2RFT 5
ForLTEDONET, ZACED, F—rT7—XDOVRAFDOPTRILF—2EHEHEET L2 TE, 2
DF 1T T 2 REIEFHFHDOMEIZ, &RRICGZOoNbDITED 7,

BTNTRARYRY % I HEDT VNI 2RLET, 0L EHFHEFIE mapping TRINIERD F
BA. ZNZND mapping DEHRIX, Fl-BFFICEBMENET, F—/7—200d LIEFHEDOT vty
WX o THRICEBME N EIX, B oBMENZEIXI->TEEXINET,

N—=ar 35 TEM: HERTRDT ¥ o8y 73R PEP 448 TRESINLE L,

FEENCRRIE. VR PRERESONTEE EIIIVIC, @EO Yor” 2 Vif” HiOHNC, an T sh
72 2 OOAXDBBET T, NWEKLVEHT 5 &, MROF— L HDERD, (ESNTNTH L WEFEICHA S
nE9,

F—DfEe UTHZ 2 8UCE T 2RI IREEDMEE HiTITIHELTVWET, (FETWo e, F—BE
WHARERA 7Y = 7 b2 THERR U7z hashable TRFIUIRD £HA, ) BER T2 F—[THEENEEXTD,
EHEPMEINDE L EHVERA; HE2F—ITHL T, RRICEINLT—X (v 7 67F X LTI
HFERILORDEHIEL 22 D) MMEDIET,

N—Y a3 3.8 TEHE: Python 3.8 X DATDONN— a »Tld, HHENERILICBVT, F— L HEOFHMGIERSF
FHREINTVWERATLz, CPython Tid, A F — X DECFHEXNTVE L, N—=Ta ¥ 3.8 b
& PEP 572 TRESINTVWS L5, F—»ELDRICGEHTZNE T,

6.2.8 L —43

¥ x4 L —&3 (generator expression) &, IFEMEEo7za 0 Miay =2 L — X KFIETT:

_ex i = erpression N
enerator_expression e comp_for ")"

Tz L —RREFBY 2 AL -2 AT 27 b EEXET, TOMINERLL L IXZFR T T, A
MR PEFRIN T3 72 < ARINCH T %5,
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Vrzpal—XADHFTHEONTVEERE, (BEDOY 2 XL —XEFALEIR) 2OV AL —XF TV x
ZMIMNLUT __next__ () XYy FHAMIND & X EF Tl ELEINET, 72720, &RDLWKCDH S for fi
DA TIZI7NRIELIFTHEEINET, 20D Z I THELLT I -k, RUIDMEIESNIRATITRL,
VxrL—RANERSINMRTHRELNE T, &Ik for fiir, RBEWXDH 2 for HiD 7 1 VX -5
HEA T 7 7V REEEAATVWA R - TEHFIHMETEERA, 2WVWIDIE. ZhHERDEDATTT
AP LHBLNBEIEFEL TR LARWDALTY, FIZIXXOMEH TF: (x+y for x in range(10)

for y in range(x, x+10)) .

B OME—D5 e LTETHEIE AENZEKBTEET, fFLAE HFURL (cwll) HizZRL TR
IS

VAL —XREBGOHRINZEERL TR VIZDHIZ, yield :? yield from FUIMEEICER Iz
AL —RTIEELEINTVETD,

YL —&XAD async for Hid 2\ await REFATWAHE, 24U IEREBAT TR —42R LT
NFET, FERPY =3 — &2 FFEEAA T L —FTHEIHLWIERMIS = 2L — &2 37V =27 P 2K L %
3 (GERHERT TL—4& (Asynchronous Iterator) ZZRLUTLIZE W),

N—a v 3.6 TEM: ERPY 22 L —2ANEAINE LT,

N— a ¥ 3.7 TZH: Python 3.7 X DHiTIX, FEFRIAS = L —&2HUZ async def a1 —F  TL2H
AFEATLR, 3.7 »oid, EEOBEBTHERABY = 2L —&AMEZ 2 X518 D E L,

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

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

yield i PR L —4 B term:3EAMAT =R L —& <asynchronous generator> %33 % & ZI12fH
bhgd, toT, BBERDAKRTOAMR ET, BBOAKT yield X Z2HHT 2 & 20BKIZY = *
L—&XIZk Y, async def BEIBOREKTHHAT 220 al—F VEFZIERPS = 2L -1k D F5,
BIZIERD K STz h £5:

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

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

BENTWVWERa—TDEWER D720, yield MIIWEIICER IR a—-TF D~ L THEKLSY =
FL—RAZFET 20125 T FFFAI SN TVEE A

N—Yar 3.8 TEH: yield . BRULANTDZa—FTHERLERPY 2 2L —RXNE2FEETL29
DOFEANEEIICZ D L
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VAL —=REBICOVWTIET S P THASATOR T, JERMY = 2 L — X B, RS L —42E
¥ (asynchronous generator function) BIZ I THEINTVE T,

VAL —XERPIFIHENLRE, 22— LTOATLV—X%ZELET, YL —RIFZDE
Pz pL—XEROETEHIELET, VXL —XDX Yy RBPRPHENE e E TN E T, A
ENhd e, BAOD yield NE TUH L T—RHZIL L. FEOH LI expression_list DIEZEL$T, T2
TEI—FEIL X =WV EROFE, R4 Y EZPATOFMER & v 7, £ L THIMLED % & s
NTOB—HVIREPRIFENDE L Z2ERLE S, HE, YA L —XDX Yy FHRFFH IR TETZH
FIL 72, & =3 L —&Iid yield D3 7D N L TH o 72h D K 5 I 2Rk L £5, FB%ZRD
yield ROMHEIZFTZHET XY v FIKFELE T, __next__ () ZHHALLBE (—MIT for XM AA
HBAB next () 72Y) OFERIZ None £72 D, send() ZEHLHEIZZD XY v FIZHE S NEIFIRIC
ZhEd,

CHETHHLEAAEDLS, PR —RBIEZalr—F 22 TH L YUTVET, ¥z — XM
BEHAERL, 12 EO Y UKL Y MERL, ZOETE—RMEIEINE T, Vo3 — XX yield
LB THETOMRG 2 HIHTE RV L HE—DB T, ZOHIEIIEICY 2 2L —XDIERH LIEAB X
NEJ,

yield K& try BEANCHATEE T, VAL —&D (BBAIY Y bBEIGET 20, FA—YaAL Y 3
VX D) BTHNCHBEI AR WES, Y2 AL —X- A TL—&D close() XV v FHMIN, finally i
DFETEINE T,

yield from <expr> M L7:5A. GAoNLRIEA T 7 7L TRINERD E¥A, ZDATF T L%
A T7L—= T2 TERINIAMAZITEDOS 2 AL —ZDRAY v ROMUIH LITANEHEEINE T, send()
THEINDLWEMEE throw() TEINLDH W LHISNIRED A 7L —XIHEY R XY v F2HIUITE
NET, BHUIBXY v FAROWES, send() X AttributeError 7 TypeError %, throw() \&JEXh
75N 2 BRIz X U 5

WEDA 7L —XDFETH, 5l E#Z XNz StopIlteration £ ¥ A X ¥ 2D value JBHEIXZ D yield XD
fEx 72D £9, Stoplteration ZHEZFTERICIHRNICEY FENBZD, ¥ T4 TL—XBT 2321 —XTH
E (FT4TL—ADenRBHT) HBNCE Y F SN2H0 LS BHTT,

N—=Ya v 33 TEHE: 74 7L —RITHIH 70 —%2FET 5729DIZ yield from <expr> 25EN
EINnFH L7,

yield APRAXDHEMOEAXTH 2 & =, FHMFEWTE X,
2E:
PEP 255 - BfiaP xR L —4& Python "\DY zx L —&X ¥ yield XDEARZE,

PEP 0342 - fIiRENcP XL —RZRAWVWEIL—F> v alr—F e LTHHTE S K512,
VL — RO Y APl ZILRT 2125,

PEP 380 - H7J T RL—RADEEEX V7V 2 AL —RORELHHITT 572DD, yield_from i
XDEARE,

PEP 525 - JERHEAS TR L—42 al—F VRO = 3L — X OEERE OB X 2 PEP 492 Ok
RIER,
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https://www.python.org/dev/peps/pep-0492

The P

ython Language Reference, V) —X 3.8.18

D=

L=—%-A4F7L—82XV YR

COHTIEI 2 AL —RATL—=RDXY vy FIZOWTHHLET, ZHbi3Y = L —XEBOFEITHIENC

fiEHT

INaNY!
A

RN

VxR —ZAY v FORFHLIZ, ¥ x3 L —ZBBICETHOEE ValueError fIAl 2 EH T 2
HLTLEE N,

generator.__next__()

VAL —RXEBOETERGT 20, REIK yield ADPETINLL ZA2006HHLET, Y= %
L—XBIDY __next__ (O XY v FIZXo THBEINLF, ZORED yield OMEIZHIZ None &
FHiENE T, ZOBRRD yield REFTHETL, Yz rxL—XIE—RFIL L. ezpression_list D
% __next () XYy FOMUHLITIRLET, Y=L —XBRXDEE yield B3I T L7z
&, StopIlteration BIAt2SEH I E T,

ZOXYy FZER, BIZE for M—TRHAAAD next () BIRIC X o THEEICHF OIS %5,

generator.send (value)

Pz AL —XEBORNEANEE 7 ED 7, EITEHEBLE T, 518D value 137 DFEE D yield DG
RIZHEDFET, send) XYy FRRICY = 2 L —XHPERLEZIEL, ¥ =2 L —ZBRDERE
T2 Z e/ TF 5L Stoplteration ZEXH L X3, send() HIFIHEINTY = 2 L — XD
A5 58 XX, HEZZITINS yield RBTFELZ WD T, None 5|8 LTHROHEZIFNUIED £
A,

generator.throw(type[, value[, tmceback] ])

TV x AL — XD LB T type HOBINEFHAIE T, 20T =4 L — XBRDERT 2 RDMAE
ZRLET, Yo rb—XPMEZAERT 2 28K T T 5L Stoplteration BFAELF T, V=%
L— XBBBE S MBI 2 L. & LIRES PN Z2REZE 245, ZOHSNIFFSH LT
NERE N E T,

generator.close()

fERBH

LIFoD

Yz 3 L— XD —HELE U728 T GeneratorExit #EAEXVE T, Z LT, Y=L —XEK
PIEFICK T 20, BRICZ 0 —XENTWa 0, (BIAIHHIE S D o 727-012) GeneratorExit
HEHEINTIHE. close IFEOHLITTANRD £3, ¥ =3 L —XPMEZAKT 5235 RuntimeError
DFHAELET, close) FY = AL —XDHISNRIEFERETICE DB T LTV HEIIMS LE
A,

Y NI 22— R eV 2 2 L — REHOIR D W2 EBITHEN L £ T

>>> 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:

ROR—SEER)
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(FiDR— 25 D %)

value = e
finally:

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

>>> generator = echo(1)

>>> print(next (generator))

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

>>> print(next (generator))

None

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

2

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

>>> generator.close()

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

yield from DX, "What’s New in Python.” ® pep-380 #ZHR L TL 72 &\,

FEEHAT = % L — R E# (asynchronous generator function)

async def AL CERINLEBP XY v FIC yield Xp3H 2 2. 2O FEEEAS =~ L —4% B
ELTERSINET,

FEFIHAY = 3 L — X BB OIS &, FERIIS = 1L — & 4 7Y = 7 b EHEN 2 IEREIA 71— &3
BENET, ZLTC Z20A 7V 27 NIV 23— XBROFET2HIEL 9, @%. FRAPY =21 —%
A7V ME ar—F YEBAD async for XTHbH, ZHET AL —XFTI =7 bH for X
THEDA DR ICHLIL 5,

RS 2 AL =R DX Y v RO 1 DZFFEUHT & awaitable 7 7Y =7 PRI, ZOFTY =7 bE)
(FERXR o ZIZETHMMBEINE T, 2D L ZIZETEERAIOD yield XETHA, £ THEHKE A,
ezpression_list DIEZFFET O AN —F TELE T, Y=L —&X R, Hkeid, BfEor—7
NVERCRIE, i aRA v & WEEHER 2 v 7, B XOBSMUEDIRER Y. TXTOa— A RIRED R
NZZZEHRLET, EAHID 2 AL —XDAY v RPLRDA T 27 MR ENT 2 & TEITHHHX
. BBIEH7z0d yield ADVBEZIZM4EIFCHLTH 2200 K5 CUHZEDTWEF T, HEFAKOD
yield ROMEIZ, FEITZHALZAY Y FICX-oTERDET, __anezxt__ ) Zfio725E81%. #RIX None
WD ET, 25T, asend) BMEHINGER. HRIZZOXY v FITESNLMEIZRD £5,

FERIMIY = % L — ZBIETIE, try SN DOEREDOHFTT yield ABEHTE X9, XL, FERIFY = 2
V=&MW, (BRAY Y IPERIET 20, AR—YaL 7> avickd) TR XD FICHEBI RV
&, try BN yield FUFKE R D, EITREB R o7 finally HiPFETEINET, ZDFr—R T, JE
FHIY 2 AL =X DMEBIL TV B A RY =T RR T Y 2 —F7DEBIE. FERIY 221 —&XD aclose()
XYy REHOHL, BDOaL—F 37227 b2FETL., TR X > THEITRHFL/Z 57 finally Hidd
EITTEZLIITLET,

To take care of finalization, an event loop should define a finalizer function which takes an asyn-

chronous generator-iterator and presumably calls aclose() and executes the coroutine. This finalizer

6.2. 7L, RFHNEZE (atom) 93
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may be registered by calling sys.set_asyncgen_hooks(). When first iterated over, an asynchronous
generator-iterator will store the registered finalizer to be called upon finalization. For a reference exam-
ple of a finalizer method see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyn-

cio/base__events.py.

yield from <expr> Iid. FERIHIY = 2 L —XBIRTHDON 2 L 3EZ T —ITR D F T,

R TR L — R AT L—2 XYY

ZO/PEITIE, ¥ 22 L —XBROFTHIEICEDN S FRAMY = 2L — X4 T L =X DAY v FIZOWT
L5,

gIDH: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 re-
turned awaitable, which when run will continue to the next yield expression. The value of the
ezpression_Llist of the yield expression is the value of the StopIteration exception raised by
the completing coroutine. If the asynchronous generator exits without yielding another value,
the awaitable instead raises a StopAsyncIteration exception, signalling that the asynchronous

iteration has completed.
ZDXAYy RIZ@EHE, for V=712 &> THEBICM XN E T,

coroutine agen.asend(value)
Returns an awaitable which when run resumes the execution of the asynchronous generator. As
with the send() method for a generator, this ”sends” a value into the asynchronous generator
function, and the value argument becomes the result of the current yield expression. The awaitable
returned by the asend () method will return the next value yielded by the generator as the value
of the raised StopIteration, or raises StopAsyncIteration if the asynchronous generator exits
without yielding another value. When asend () is called to start the asynchronous generator, it
must be called with None as the argument, because there is no yield expression that could receive

the value.

coroutine agen.athrow(value)

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

that exception propagates to the caller of the awaitable.

coroutine agen.aclose()
Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator

function at the point where it was paused. If the asynchronous generator function then exits

94 % 6 & 1 (expression)
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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

TIARVIE EREECBVTRFMEEOHNEEEZRLE T, TR TOLSIRD T

primary = atom | attributeref | subscription | slicing | call

6.3.1 EMER

BHESRIE. 940 0%AICEY 4 R AR #EDZDDTT:

attributeref = primary "." identifier

T A<V OFHiNE. BESREYR-F 3O T 27 P TRITNUIZRST. ZhIRIBIELAY DL T
Pl IETEEDET, ZLTZDOA TV =7 MI, AHIPIEE LZEHINTFHTH 2 K5 2BEEZERL
RINEIRD ERA, TOEBIE __getattr _ () XYYy REFA—N=F A FFTEHILTHRAXYA ATEE
T, ZFORMEMNELSNLITIE HIH AttributeError EHINE T, 5 ThRIFIUL, EREN 4T
7 bR, BHERER LA T2 MCEXDIRED 5, RUBEMSREEREFHMET 2. B
WIZERZEUEA T2 7 WG enHD %7,

6.3.2 RFIREC (subscription)

RFERTLE, =T VR (XFH ZTNVERFVRN) oy 7 (8FE) A 72027 bh s, BEE—DER
LET:

subscription == primary "[" ezpression_list "]"

T4 <) OFHlilE. RFERLEV R T247I 227 b (FIZIZY R FRFE) TRINERD 8 A
I—PERDOA T 27 NI, __getitem _ () XV v FEERT S L THRFERILEY K-+ TEET,

HAAAF 7Y =227 TR BRFRLEIR— T4 7V 27 MR 2 BEDD £
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I 4=y FTHIUL. RY X FOEFHMEFERIZ Yy THOWT RO F —HICHY T3 F 7Y 22 k
WCRLRFIERD FR A, BRFRFLE. 20X -T2~y THADME (value) ZFEIRLEF, (XU A+
DERDPEMTH255%RE, RV A MIXILTRINIRD FHA. )

T4V NBY—r Y ZATHIUE, R R b OIS RIZERE IR T4 2 (U TFO/MTHLEET) TR
BB D £ A,

RN EY =7 Y ZADEDA Ty 7 R0k 2R 52 F84A, LEL, TRXTOHAAAD
U VANE 2% __getitem _ () AV v R, ADA VT I RE, A VT IR =TV ADREI%
MATHERLUES (0F D, x[-1] 1T x ORBROERZIERL 7)., MROMEIES -7 Y ZADERHI D/
SRIFADOBBTHRINERD FEA, BERLE. (0208 T) 4 VT v 7 AR OEREERLE T,
BDA YTy ZADYR— NI, 727D __getitem _ () XV vy RKEHAZDT, ZODAY Y K%
F—=N=F 4 RFT2H 77 7R, HRMCZOYR—MZEMT 20BN HH 5,

XFHNBID BT T (character) TT . XFIIERORTIIR L 1 XFRI D572 FFNTT,
6.3.3 X 51 AKEC (slicing)
ATGAARGNEY =T Y AF T 27 b (LFH ZTNVERFZVAL) B 25 5HHOERZERL

T, A7 A4 AR LTHOWD, KA del XOXWRELTHW:DTEET, X714 ARTOHEX
WTDLS1ITkh F5:

slicing n=  primary "[" slice_list "]1"

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

slice_item n= ezpression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = exTpression

upper_bound n= exrpression

stride n= exrpression

FREOERW B SGREICIEDVEVWRE ZADDHDET: KVAMIRZZ2DDIE, AFA RV R MZHRZ
720, IWFRILIERATAARTLE LTHWMINS 22 0WS 22 TT, (R7A AV A MDY RAT 4 R
EEERVER). ThL EORIOEMLIZET, 254 2AKLL LTOMRE D IRFRILL L TOMR
PEREIND ESCEHRTEZIL T, DUV ERDBRVTVWET,

AT A AR T 2 ERMITE. UTFO XS5k £, 774 <) OEFHRERE. U3 k5
WLTAIARV R M OERINTF—ICXkoT (BHEORTFRILLEFAL __getitem _ () XV v F&fio
T AT IZRBETERINERD EHA ATA RV A M2 LD Y eHRETATVREA, ¥—
WBERATARBREMERL 2D BRZXINICKHED T, ZhLUOBE, B—DRA 74 AERAKE
EEL 72D DODRF 1D ET, —HORTHEZR T A REHIZX, 2oRCEHEIhFET, BWYIRATA R
B RIARF TV =7 (REEDMERE 2R) ICAfSh, £ start, stop B step BMIE. 202
AHEE L7 FHEIR, B, B XUk OUE (stride) 12720 3, RV None TE EHz 55,
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6.3.4 IEUH L (call)

MECH UK, M LRTEEA 7Y = 7 b (Bl 20X function) % arguments DRI & IZIEIHLET, R
TNEZEDRINTH > T hEFVERA:

call m=  primary "(" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arquments]

| keywords_arguments

positional_arguments = positional_item ("," positional_item)=*
positional_item = assignment_expression | "*" ezpression
starred_and_keywords = ("x" expression | keyword_item)

("," "x" egpression | "," keyword_item)x*
keywords_arguments = (keyword_item | "*x" expression)

("," keyword_item | "," "xx" expression)*
keyword_item = identifier "=" expression

REDNMEG IR F—T— FEIBDORICA V<223 T rEVEEA, MXOERMNFITHEZKIZT L
EHD I A

T4 <) OFMEIFEIH UATREA 7Y = 7 P TRIFNUIR D £8 A, (- EFRBEE. HAALBEK.
BIAAA TSI 27 bDRAY Y B, JIRAFTI 2 b, JFAA VAR VADRAY v B, BXKY __call__0
XYy REFOETOA TV 27 MHBMUHLUATRETT), 51EIEE T, MUH L ERA 2 ANCEHE S h
3, ARGIE (formal parameter) VA + ORESITOWTIE BHESE 22 L TSV,

F—U— FEIBDBFET 256, UTD XL THRINSHIESGIEL (positional argument) IZELI N KT,
F9. HOA-oTWRWRAT y PRGBS L TAERSNE T, N EHOMES B D 256, (EL Bl
BHO N 2my MBI E T, KT, &F—7— F5lEuO>WT, @il F2o THhdT 221y 2k
ELET GRATORIDOREIBAHEFATRS, YO0y b 2HES LWVWoBATT), Ary b2IFTT
WWINRTHE o TVt 5 TypeError fStpE g 3, Zhlbloma. 518fEZ 2 g vy MIEDTHY
%3, (X5 None THoThH, ZOXTRAuY FN2HDET), 2TOFIKMPUIEENLL, FEED LN
TVWRWAR Y M 2ZRZITHIE T 2BBERNOT 7 4L MATHD $9, (77 4L MAX, BERDE
RINTE B —ERIFHEINET; o T, VAMPHBIO XS REHEARERA 7V 227 W03 T 7 40 b
A LTEDND &, MR T 2 A8y MIGIZIFELRWIRD, 20472 =2 bR TOMGH Lo
BEINZET; ZOXIRIRPUGEERTF Z2XRETT, ) 77 40 MEMMEES L TLRYL, HOED AT
BWVWATy FHR o TV EHE TypeError ISR ENE T, 25 TRWHEA, oM ohizxmy b
P55V AMPENHLOGIEE LTHEDIE T,

CPython implementation detail: F3Ti3, ZHTEFRWALES 5% 21T 2 H AIA A B Rt &
NEZDHLNEREA, TIOVORZFHBFF 2 XY MEDDIZ " AT ST Witk LT, EFICiZ#
IR TVRVDOTHF -V — FTIREEI N A, CPython Tid, C FFETEESINLHED. 4t
R 72 OIES R R — 2T 572912 PyArg_ParseTuple() 2{HHL 3,
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W12 Ty s OBED 2 DAEFIRDD 2555, WX *identifier % o THHE T N7RGIED LW
ME D TypeError BISt A S E T RTIEL *identifier 23H 255G, T DRGIBIIRDIZAIES 1EH
Ao7e BTN (b LR, RABMBET BB L OHEITIIED R T)V) ZZIFWD £7,

F—7 = F5IBDOVT MR G I IHIE LR WIEE. #3 ++xidentifier 2o THE SN2 R51%K
B VERD | TypeError HIAF25EH N E T KRG **identifier 3D 255G, Z OREIBUIIRAT ¥ —
T—F5HB Ao (F—V—FxF—r L, 58z F—12MCT 2lE L) #ELZIWMD £5, |7
BF =0 — F5lBDR0HEIE. O (k) #EZZITID 73,

BEEFE NI LI *expression & W\ O WX ABIN 235513, expression DFHMiifERIE 71757 I TRIFH
B ERA EDA T 7NVOEFEIT, BIMOMNELGIETDH 20D L5 b Ed, £(x1, x2, *y, x3,
x4) LWVWIOIMUH LIZBWT, y OFHIFERSS — 7 v 2 yl, ..., yM 7Zo 72385513, ZOMCH LIZ M+4
EDMIES B 21, 22, y1, ..., yM, x3, x4 TOMUTHL R TCIZZD F5,

ZOftiEm e LTIE, *expression XX —V—F5[D %3 1Tk2 2 dHDETH. F—U—F5¥
(EAEE D xxexpression 58 - TZ2ZM) KDD A ZH2DDL L TUHENE T, [EoT. ZDLI57%
iRz h 35

>>> 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'
>>> £(1, *(2,))
12

F—7— F5[#t *expression WX ER UMFUHLT—H/HEIZHES 2 iZHEDRVDT, HEIC LD LS
RIBELDEL 2 22 1EHH T8 A

BARUEOCHY LT *xexpression B OMEDON G, expression OFHEfEHRIZ v v E> S TRIFAUIRD
FHA, ZONBEITEMDF—U— Pl LTRbILEF, ¥—7— D) (ARNRF—7— 58 LT,
HENNIMUD T >y 7 OHIZ) BRZTFES 2355, TypeError HIAEH S E T,

xidentifier % **xidentifier WX fio 72 R5IEIX. MBS IHRA v Y FoF—TU—F5|HBKIcTE N
TEFHA,

N—=Yay 3.5 TEE: FETUHLITEEORD « 72y 7Y x 7%y Z7RZFED ., (ES [ BIIA
TITNT YRy 7 (%) ODBRAICET, F—7— F5lEBIIFFET oy 7 (xx) DRAICEIT S L5124 D %
L7z. BHIC PEP 448 TREINE LT,

PR L 21T & BISNAZXH L7RWR D, HIZh S0 0fE%2KE L $£9, None ZIRTHEDH D 5, ED
HEAED LS R XN L2003, WOHLATREA 72 = 7 PO X > TEED 7,

BILRE T

IA-HERRH: HBOa—F7ry 25V R MAEEIA, EfTShEd, a—-F7ay 2k 3R]

98 % 6 & 1 (expression)
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¥k E5IBUCHEA (bind) LET; ZoEfEIcoVWTE BHESE cidddLTwEd, a—F7av s T
return XPFITSIN LB, BRI LORE DHE (return value) 2SPRE SN E T,

$HAABHBIRETIIAV YR BREA VXV RIKFELET; MHARAABES XY v FOFEMIX
built-in-funcs S L TL 72X\,

DSRAATSTO, ZOZ5ZADHLWVA VAR AIPNRINET,

ISAA VARV AXY Y K ST 22— FEROEEXIMHOHINE T, 2ok =, BEHLEEDS(EY
AP ED—=2EWVIEY X NTRRECHEINET: 4 Y RAZX U AD5 Y X FOREIGENMENE T,

DSRAVRARAVRA: Z7FAT __call__ () XYy FPEZFEINTVWRITNERD FXA; _call__ () X
Yy RBMEOHEINGEERCRED 5 LET,

6.4 Await I{

awaitable X 7Y = 7 N TD coroutine FIT2—KRHEIL L E T, coroutine function NTTOAMEATEE T,

awvait_expr = "await" primary

N—a v 3.5 Tl

6.5 NEFEEHE (power operator)

NERMEEL, LD 2 BIHEE T LD WS ELIELE 2D £3, —7, GCH 2 FIHER LD
FITVARE S EEIEMICR > TV E T, XU TOXSIZAD 9

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

o T, NERER T L HIHEE 12 572 2 HESDIFENCHLOA TWRWES, HETRERSEAN LR
flisnFT (ZOHEREETOFHENERF 2 L EHA, DFD -1xx213 -1 1TV FT),

NEREHETOREWKE, —oD5 TR XN 2 HAAABK pow() ERIT T, ZA5lEHFIRERL TS
ZFET, BEF IR xS @I, #RIEZDHTT,

BHOPHETCTIX. B5IBPETRVED, BREFEET LR AR Y 25 58P ADGE.
2TOFIBITEE/NESANCE XN, FE/MNUSTINR XN E T, Hl 2 10%x2 1 100 1R L F 355,
10%*-2 1% 0.01 2R L £ 7,

0.0 ZHDITRERT % & ZeroDivisionError ZiAH L £3 . BHOBE/NLTRER L HIRIIERY
(complex number) IZ72 D £ 3, (LLATDN— 3 > Tid ValueError ZiAH L TWE L)

6.5. RNFFEH (power operator) 99



The Python Language Reference, 'J1)—2X 3.8.18

6.6 HIEHfiTER L Ey FEADER (unary arithmetic and bitwise oper-

ation)

ETORHEEMERE vy MRAERIE, RCELECZR > TOET:

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

HIFEET - (74 FR) & 518 R 2 BEO/FS % KL (negation) LE T,
HIEHATF + (77 R) &, BESFIBEZEZEL FEA.

HIEHEE T ~ (KEE) &, BESIEEZ Yy EAKES (bitwise invert) L7z D% 52 %3, x DY v M
RERE, -(x+1) ELTERSINTVET, ZOHAEFRIERICOAEHEINET,

EREo=2i3wFhd, 5IHBDELVWRETRWESICIE TypeError BIAAEH XN E T,

6.7 ZIEE#EH (binary arithmetic operation)

TIHAMEE R, EENREREMEEEL ThE S, HEFOWITA,IE, FEDIFBERIC D EH S
NBDOTHERLTLESI WV, NEFE (power) HEFZRE, HEFICE o0 LN, ThbBLRERRAN
(multiplicatie) {HE T L AR (additie) HEFLHrH D TEA:

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

a_expr = m_expr | a_expr "+" m_expr | a_expr m_expr

* (FHE: multiplication) HE T, SIBFALOEE G X £, 5180, WAL DEMETH 20, F AR
TN —F Y ZAPDOEE LN TRIFIUIZD T8 A, FIEDHE. BEZILEORICEHIN-BZREX
NET, BEDOHE, >—F7 VY AOEDBRLUBENITTONE T, BORLEEAICTEZ ., ZOY—F VA%
5z2%7,

@ (at) HETIXTHIORE I LEFA XN E T, Python OAAAINI Z OB T2 FEL TV EHE Ao
N—a v 3.5 TEM.
/ (BRE: division) BE // (VIDIETERE: floor division) 1. 5I¥FEILOMZ 52 £3., BESIKITET
ﬁﬁ@’*”b:?ﬂﬁé NFT, BROREMRISEES/NMNUICZD £33, BROU D B TREMRIE-RIC R
DET, FEFNFBOER R BRENC floor” BI%Y A L7 DI £3, ¥aick2BRELRZITO L
ZeroDivisionError fISbZEH L %3,

% (FEIA: modulo) HEIZ, F—5BEHE M THRELL ZOFRICRD £, BE5IHIETHEOR
WEHBINE T, A5IENY O DEEI2IE ZeroDivisionError A EH XN E T, SIEHEIZFE/ N
MTd LK BIRIF 3.14%0.7 13 0.34 IR D FF (3.14 13 4%0.7 + 0.34 25 TF), RFIRHEEFIIH

100 % 6 & 1 (expression)
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W TSI EFR LIS (F72idtn) ofERICZ D £7; FRERE O ROMME, #1258 51 oMt E
EhyhEl b EF, !

IO B CRAEEE C FREAE, EEKL x == x//y)*y + &hy) OBRRICHD 9, YD IETRESLER
WFE 7. MHARAABIE divmod O divmod(x, y) == (x//y, xhy) DKL TVET, “,

% HEETIE, BEIN T 2RREREZITS DIMAT, X5 (string) 7Y =7 Mt —n"—m—FZN,
[HRXOxFHoEAL (Wb ) Z21TVWET, XFHOFAMLOWIE Python 74 75V 0771
A old-string-formatting #iZz S L TL Z&E W,

PID FECRAEEE . FIREE . BLE divmed O BIBUIX, ERBUTH L TRERS A TVEE A, HIC
Bo%51E. KDDIT abs() 2o TEREVNMURITZEIR L T ZE W,

+ (%) I, ?Iﬁﬁi@*ﬂ%%ii?‘o FIEIAT & & BAER >, T & %HD’*”O)?*—7 VAT
7D FEA, BIFEDOLE, BEEEORICEHEA, MEEIE T, BREOLE, > —F Y RIHE
(concatenate) TNF T,

- () HEIE, S THEZIT o EZEREL 3, BE5FIRE S HEORICEREINE T,

6.8 7 ~EE (shifting operation)

> 7 MEER, BAERE LD OB 2R o ThE S

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

o 3BHEs e b £5, s tEORICEREhE T, 7 MERIEE -5 E, B 5 TEX
bty M2, E¥3AREY P T FLET,

nEy bOEY7 ME pow(2,n) ICKAHREL LTERINE T, n ¥y bDES T M pow(2,n) 12k 3
FHY LTERINE T,

*1 abs(x%y) < abs(y) BEEFMITIZE L 72D 325, FE/NGICH T 2 ERE QLA I, B (roundoff) 7= B IHEFH
MCEIZR S RWEEDH D £5, FlZ1E. Python OFEINIEAS IEEETH EREERINCR - TWE T Iy M7+ — 2%
EFT DL, -1e-100 % 1e100 ik 1e100 ERILHFHICR 2 ETRDIC, FHEMRIE -1e-100 + 1100 24D £F, ZAUIEE
FHEIVICIZEEC 1100 L FMITT, B math.fmod () &, BAIDFIKEFEDL—HT 2 L5 REEZIRETDOT, LELOEHEIC
X -1e-100 IR L EF, EB6D7 70 —Fh@EY»E, 7V Fr—2a VIKIFLE S,

*2 x zn y @Eﬁﬁf;%‘%{{ﬁk#mkﬁmt il&)@t&)k x//y 2 (x=xhy)//y &bdD 1 7‘_&)‘7(% < 7&57 Iﬁ?b)?b ) i@“ FS2PS

IS IR Z

6.8. >TJMNEHE (shlftmg operation) 101
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6.9 Ev FEALEREDTIEER (binary bitwise operation)

UTo=>20ty MMHEFIZIX, TRZNRZ2EBLIEML XAHH D 5

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_ezpr | zor_expr "~" and_expr
or_expr =  gzor_exzpr | or_ezpr "|" zor_ezpr

& HETR, SI8FELory VRO AND 252 %9, 5IBEBBHRTRIERD $EA,
S HEETR SIEELEoY Yy FHEAIO XOR (HHERY OR) 252 %9, 5IEUIEBETRINILD $E A,

| A, BFELory MHMO (AE1) OR 252 %3, sIBIIBKTRIERD $EA,

6.10 LEE

C E#HLioT. Python 1251 3 HBGHE T13A U AR £ 5 > TH D, 2 TOMMHENT. 7 b
T by MAEETE D BE RoTVET. £ a < b < ¢ BHETESFMICASRTVHDOLFL
W B85 C BB ELE T

comparison = or_exzpr (comp_operator or_expr)*
comp operator s ngn I nyn | [[pe—] I ny=n | ng=mn I ny=n
| "iS" [Ilnot"] | [Ilnotll] llinll

HEEEBE DFERIZ 7 — UE: True F£721% False 22D £9,

I N S THEHT 22D TEET, FlRldx <y <=zldx <y and y <=z EFMITRD ET,
7R L Z0HE. MiETE y 3L —ELTHEEI N APERRZDET (Y5005 ATH. x < y BBITR
¢ z DHEEBZE o FHESNEEA).

BRI, a, b, ¢, ..., y, 2 DPRT opl, op2, ..., opN DLLEHE T TH 555, a opl bop2 c ... ¥
opN z i3 a opl b and b op2 c and ... y opN z Y&liice b 3, 2L, FiIFTEZERNIIZLTD
—E L2 ELEA,

a opl b op2 ¢ LEFEWVLHE. a b ¢ ETOHMICHEZ2NEIPDT A M ZIETDOTIERVWI LITHERL
TEEW, IR x <y > zd (FRAVWAREEATEDD FEAD) BRICIELWIIETT,

102 % 6 & 1 (expression)
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6.10.1 fEDLEE

HET <, > ==,>= <=, BLF 1= 3220047 =7 bOEEHMBLEST, A7V =7 bR CEEROH
B A

ATV b, B BEUVE 0BT, A7V =27 M (B id K2 T) e L 2R TwET, F
7Y 22 b DffIZ Python TIRERRMANLMZTT: IR A7V 22 FOEICT 72 23 3 1IEHRAIE
BHDERA, £y ZORTOT—XEWEDP OMEINDZREDREDHIET, A7V 27 + OIEEET
ZRENES DD FHA, WEHE T, 79227 PO LI OWTOREDHSEEFEEL TVE T,
ZOHBDFEREIZE > T, BENICA T 27 PDEZERLTVWEEZXD I HTEET,

ETOIX (BN D 2 VIEMENIC) object DI T 7R Ro>TWVWEDT, 77 4L bDOHKDOHRS
% object OHMEKRLTVET, BEANABNIAZTA X THRFTEINTVWS L Hi2, BEMH 5T rich
comparison methods TH2 __1t__ () BREDXY v REEET LI LT, ORI FWEDIALXY AL XT
=¥,

ML (== BLXU 1=) DT 74V FORBFE\NE, A TP =27 FOF—HICESOTVET, EoT. [
—DA VAR Y ZADFEMHILOFEFRIZFE L WD, F—TRR\A ¥ A X 2O HEROFERIZEF L < 720
EBRDET, TIANIOMBBNEZDIIC LD, BTOATI =7 bEKHN (reflexive DF D x
is yRLWE x == y) BRBDWK L1275 T,

T 7 40 DIEFLEL (<, >, <=, >=) 3REXhETA; HRL X5 & 3% & TypeError kN E 3,
COIRDIENE T 7 AL N DIRDFENC LEIRIR, FHPE LRI C & S BAENSRRIT TV S 76T,

Fl—ThW\WA YRR Y RIFICEMTROE T EHEMLEBDOT 7 0 bDOIRZBVIE, WBRKEr T 24T
Tz b DEREICHE SN MO RN ER L IXHBWICEZZ2TL &5, 2D &5 RETIREEBOIR
DENEHWRAZTA XTEZREPETET, EERITL SADHAAATITZNLITONTVE T,

KDY R +Tid, mEHEDHAAADHEBDOIRS B NEHH L TVWET,

o WL DO DHAALDIIER (typesnumeric) HEHES £ 75 Y DB fractions.Fraction B XU
decimal.Decimal (&, T oHDMOHPITRELZ 2L KT E F 30, HHEBTRIEF DY
A= PSR TORVEWSHIRAD D $3, B2 ROHIBROFEHFA T, FEEO T MUK
(7ATV L) ELWHEEA IO E T,

JFEBUETH % float('NaN') ¥ decimal.Decimal('NaN') IR TI, B IFEE OEEDIEF
TS, BRI 2 E LT, BB EE LS MTIdRvwZ itk £3, Fl2E
x = float('NaN') 251, 3 < x,x < 3,x == x [F2THT. x '= x TETT, ZOIRZFVIZ
IEEE 754 It > 7= DT,

e None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should
always be done with is or is not, never the equality operators.

o NAFVUT—5 YR (bytes 7213 bytearray DA Y AX Y R) IF. Zh DR OHF TR M
LI TE T, HRIEROK L LTOfz - ENEE CITbh 3,

o XFH (str DA VARV R) DHBIE, XFD Unicode Da— FKRA ¥ O e LTOME (fAAA
B ord () DR D H) 2o 2-FERNEFCiTbhE s,

6.10. LEE 103
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XFHNE AL F Y =5 v RFEBIIB TR A,

¥ —4 VR (tuple, list, or range DA Y A X Y R) OEIE, FURY S LTL2TA T, range i
IERF L Z R — P LTOVWERA, BRI S LOFMLBOFRIIEM TR VLR, BisHY
5 L DIERFLLENE TypeError ZiEH L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in
containers typically assume identical objects are equal to themselves. That lets them bypass

equality tests for identical objects to improve performance and to maintain their internal invariants.
HARABD AL 7> a ) LOFERLBIEZRO X5 CEEL £

~ ORI EMY 25 2003 L2y 3 vk, AU, AR, MET2EELS LoKEKD
HRABMCTRFIURD LA (B2, [1,2] == (1,2) BEPFALTROOTHTT),

— JEFtE R R— b L TWwdalL sy a yOlEFik. BRPOEMTEVWERDEFEFLCIIRD F
T (FZE [1,2,x] <= [1,2,y] idx <=y EEUCMEED £T), MECTI2ERNFELRL
BaE. Buhoar sy ayorhkolEFe b 3 (FlZX [1,2] < [1,2,3] ZETT),

XYy EYY (dict DA Y RAE Y R) OB DFERIEM L 722 DIE. [T (key, value) ZHi-> T\
EEPOZOE FIIRD FF, F— LEOFMILE TIZGHEDTREFI S K T,

IEFFELER (<, >, <=, >=) & TypeError %#EH L 3,
A (set $7213 frozenset D4 YA XV R) OUBIE, ThoOROHHTRR ML BITAE T,

BFIE, BEEDH 2V EEELE I e AL TREFHBEPERSINTVWETS, ZOBK
BRIEFZERLEEA BIZIX {1,2) & {2,3} LW 20DEEREH DD 5 —HOEHTEAT
b EEETHI DD FHA), o T, EEFRMEFEIHKTFT 280518 LTHEYITIEH D
FHA (FlZIE ninQ, max(), sorted() FHREDV X M2 AN LTEZ 3 REZRBRIERE D
£79),

£EOHE T, ZoERORME»EHENE T,

DI AAARIDITE A LTI Y v FRFEEINTEL S, 77 40 L DD TN 2K L
\ij—o

HBOIRZ BN H AR A A L=V ERS 7 A, Al O RO —BEMEORANCHE S BEHDH D £5:

o FEMHER B TRINZRD FRA, 2FD, FA—DA 7Y =27 MIFELLRTIUIRD T2 A:

x is yZ&bld x ==y

CAPITAL LETTER A”) Z#XAlL £73, Unicode DIFL ALY OHMEXLFIE 1 DDA —FRA VM2 2MHo TREASINE
T, DA - F RS Y bOFEfoTHRIATEIMRENFH 1 EADHD T, HIRIE. R XF "LATIN CAPITAL
LETTER C WITH CEDILLA” 32— F{i U+00C7 iCH 23 EREHXF (precomposed character) 1 D721 T HRE
TEE3 L. a2— F@# U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
& U+40327 (COMBINING CEDILLA) 125 % $#&§&XF (combining character) i 5l LTHRITEE T,

XFHN O B #ERIEE Unicode ®a— FRA Y FOLALTITORET, THRAMICE > TRERWTIEZZVAS LLE
Ao BIZIE. "\u00C7" == "\u0043\u0327" ¥, ¥'H55DXFdFELMRET "LATIN CAPITAL LETTER C WITH
CEDILLA” 2&XBILTW2IZdhhb o3, ZORRIL False D T,

MREXFOL LT (DF D, AEICE o THEENRAFET) XFFH & LT 51213 unicodedata.normalize() 2{fio>TK
72X

104
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o HEBUIXFHI TR NI FEA, 25D, UTOROFERIZF L THRIFNIZD $HA:
x==yltys==x
xl=ytyl=x
x<y&y>x
Xx<=ylky>x

o HEBUIHERHITZRINZRD FEA. UTO (EHFEITRW) BIHiZ DT :
x>yandy > zhE5Ex >z
x <yand y <= z&Z5Fx < z

o HBROWIIEMBEOBTETHRINIERD A, 2F D, UTOXOHEREFE L TRINUIRD FHA:
Xx ==y &not x =y
x < y ¥ not x >= y (ZIEFDEE)
x >y ¥ not x <= y (ZIEFDHE)

BEO2AFLMEFAL 7> a YIS TREDET (LR —7 Y RAIIETUIED 305, £
Ry EYAEETIED £HA), total_ordering() 7aL—XHBIRLTLZE W0,

o hash() DRRIFFEMMELE —HLTWIHENHD £, FifikA 72275 LEAL Y ¥ 2fH
BROD, Ny Y 2 HEIFETERND DL SNIZRERDHD T,

Python & Z O —EMRAIZEH L /A FHE, IFUED ZORBANIED R WHle 2 b 5,

6.10.2 FIEREERE

HETF in BEY not in IZFABEBREZIANE T, x in s OFHfilE. = A5 s DBEHZETHIUL True &4 D,
Z5TRINUE False D EF, x not in s x in s DEEFRLEFT, TR TOHABIAADY —F
VAR EETNIIA T, #ED in THENEGEZONLF 2R o TV AP ERNZEETE LTHR-1
LTVWET, VA, 270, £E, BHEESG. §FE. collections.deque D Xk S5 ary 7z nwT, A x
in y I¥ any(x is e or x == e for e in y) Xl TI,

XFHNRNAL PHPENZOWTIE, x in y W& 2D y ORI XLFINTH R X, HhOZDE ZIZRD True I
ZDET, T y.find(x) '= -1 LEHlTT, XTI MOERBDOXFHNOE T XTI ARRENE
Fo €oT " in "abc" X True 2RI Z IR D ET,

__contains__() XYV v FEFEEL/-2—PEFRT 7 ATIX y.__contains__(x) DRV EIE L & 25
A x in y OEDEIX True £72 D, Z£5 TRWEEE False £72D 7,

__contains__ () BERLTWVRWVY __diter _ () WFERLTVWEL—PERY 7 AT, x in y X x is
zor x ==z PELRDELIRDHEMEz Dy NTbibRIETERINZIGE, True 2BV ET, d L.
FIEoRIzINBFETIUR, in DRI EFHEEZRIZEIICAZET,

6.10. LEE 105
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BRI, IHRoRETa b aLoFEITeilAaES, b L __getitem () ZERL TS X I RI—HE
#77ATE, x in y iE x is y[i] or x == y[i] ¥ R2 XS RIFEDKEA > F 2 R i HFEL, Zh
KD/ WEEH A > F 7 AH IndexError ZEH LARVWE &, OZDL ZWIHED True R D F T, (5l
DA S D DFINDEH X NG E, BIFHE in DHREMENTLD X SITRDET),

HET not in i3 in OEBYEZRIL72HE L TERSNTVET,

6.10.3 FE—1DLEER
HET is BEUY is not & A7V 27 FOFR—HICHT 27 A M 2TVWET: x is y & z & y DAL

FTO 2 bERIBETEE, POZOLXROEICEDET, A7V =27 bOR—MIX id() BAEE - TH
EXNZET, x is not y X s DEfHEKIZL2bDICRD 3, ™

6.11 7—)JL;&H (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" mot_test
not_test = comparison | "not" mot_test

T—NEBEDa YT XA e, A7 v — DX THDLNZFITIE. RO L RIS E T False
. None . TNTOENCBI2HMED 0. ZOXFH. ZoarTF (XFH. 27N, VAL, ##E, £4.
BREEEG R ), TRLANOMITEZLBRENET, T—FEROLF T 27 MI. __bool__ () XY R
5252 T. BEBEEHARZRTAXTEET,

HEET not 1%, 5IEBHPMAETH 25E121E True . FRLA DG EICIE False IS D £9,

KXxand yid, £3 2 ZiMliL 5 2 2735 ¢ OEZEL X5, ZRLUIDGEICE v OEZFHE L.
ZORGREZRL ET,

Xxoryid F3 2 ZilMilxd; 2 2ERS 2 DEZELET; ZALSDEEICIX, y OEZFHEL.
ZORGREZRL ET,

BB, and b or b, EITH% True X False IZHIRE T, HBRICFHE L 72582 R L 5, Z DHRRHER
REEHDHDET, BRI s BXTFHIT, BXFINEST 7 4V bOEICEEZHZ 20w &, X's or 'foo!
WBEAREEGEZET, not BRBTHLUWMEZIERT 20T, 5IEOEICEFRR 7 VEZERLET (BlZ
I3, not 'foo' iF '' T3/ < False IZRD FT),

PR AIR—Yarrvay, 7V—UR b, T4 A2 FROBRERD DI, 4 YRRV ARXY v RRERDHEZITS
LR EIZ s HETOMHIZ, —RI2HETERVIEZBENZ G LERA, FHZZAZTRDO RF2 X2
FHERL TLZX W

106 % 6 & 1 (expression)
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6.12 KAR

assignment_expression = [identifier ":="] exzpression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

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

6.13 &= (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_ezpr_nocond

SR (LIZLIE " ST LIHEh ) 135S B ED Python OBETT,

x if C else y EWIHRIIETINCEM z TERL C ZFMMiL F3; C 25 true DFE ¢ 255l X AUEDR
XhFT; ZRLADOHEICE ¢y PEHMBXAVEEINE T,

MBI L TX DL IE PEP 308 ZZHL T ZE W,

6.14 5 L4 (lambda)

lambda_expr "lambda" [parameter_list] ":" ezpression

lambda_expr_nocond := "lambda" [parameter_list] ":" expression_nocond

FLEK (FXEREBMPIENET) ZEABEBEIFERT 2D WVWEF, K lambda parameters:
expression BB A 727 MIRD X T, ZOMEA TV =7 PRUTICERSIN TV KA TV =7
MEBRICEIEL 25

6.14. S L4 (lambda) 107
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def <lambda>(parameters):

return expression

FIEO—EBoM I BHES 2L T3V, JAXKNTHERINZBEBEXRT /) 57— a v 28
TEDNTERVAIREERELTLEZ WV,

6.15 KDOJU X +

expression_list n= expression ("," expresston)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

Y2 FFRRPHFEFIRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, ETNLOEXIER, VAMZHEZ2ROBITHELL D FET, RIELSAENTHIXNE T,

TARVRY * X3 ATFSTINDTINYY 2BHRLET, TOWEETIZ 1T757)L TRITUIRD £
o ZDATTITNET Ry 7 ENMETEREOS —F7 Y AZERIN, FiLwa I, VRN, £EIZ
ATVAENE T,

N—Tay 3.5 TEM: RVAFNTDATIINDT Uy 21BN PEP 448 TRZEXNE L,

MR T (G4 BESE (singleton) ) ZIED Iz, RKECA Y ~PRBETT, H—DHAZ1)T.
KREIWZH = EDFRVEHEIE, XAV TERL ZOXOMEIZRD T (BDOEX TV EEDIzwizs, Y
DZEDQHIFEMAR7: ) ZHENE T, )

6.16 FTHlE~

Python &, RZ2ELSHEANCIACHHMIIL £9. 72720, RARXZFHES 2 & 2i&, AIHEL XD &SI
iz E g,

PUTISR T EITLDRATTOFMENERF X, IRAFORFIEF LR TICRD £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

108 % 6 & 1 (expression)
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6.17 EEFDEIELIRML

DUT 0% Python (2B 2 HE T OBIIEMZEZ L d DT, BRELDORS KL (FHEHHRDHIE)
BONHEDEW (EVRDEV) DDA TH Y x5, ARy 7 ANOEEFOESEIERIZFE T TT,
RESCHRINSREN TV RVWH DX TIHHE T T3, ARy 7 ANDOEETIE, ErbhaNt ZL—7k

ENET (Fhte LT, REBIELHEZINL—TLENET),

LEER HiTlR ST WS K512, IR ATE. F—Mo 72X NI THE CERIEM 2H > TWT, Ersh

WHBHT 2 L WO R R R o TWV0 A Z R ITIER L T2 W0,

BETF B

= KA

lambda AN &5

if - else ESLS2N
or 7 —iEHE OR
and 7 —)VEHE AND
not x 7 —VEHE NOT

in, not im, 1S, 1S not, <, <=, > >= = ==

FiE=RE—MED 7 2 + 2 &t tbig

v hEAfL OR

v hHEAf XOR

& ty ML AND

<<, >> 7 MNEE

+, - A S X A

*,.0,/,//, % A, TYIREA. FRE. U0 ETRA,
R0

+X, -X, ~X E#. A% vy MEA NOT

*k N Fr0

await x Await

x[index], x[index:index], =x(arguments...), x. | RFHEE. R I74 ABE HOEHL. B

attribute M

(expressions...),

[expressions...], {key: value...}, {expressions...}

fi A F 72 3R
TR, /AEFR

YR MRIR, BEE

5 WETFIECTH 7 4=~y Micbfibh, FUBEIEMA S TEED $5,
6 NEREFT 4+ 13, HHICH 2 FUERMTHE T 5 2 WIEHEIEL v MEETF XD FOMSEBLIEN 2D £, DFD 2%x-1 13

0.5 Ik ET

6.17. EEFOEEIRML

109
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bz 3
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SEVEN

B e iX, B—omBEfTci®d 5 s Ty, B—0fTAE, BROEMXEZtIan Y TREY-TA

B2 (SIMPLE STATEMENT)

NZZENTEET, HMXDOMUILLTOED T

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIHFENREWTTR) EHE2ETRE L THAT 2 201cffioz b, (@EIRX) B> Y+ (procedure:
BRAERTIRE R VEKO Z 2 TF; Python Tld., B> Y %3 f# None ZIRL ¥£79) ZFFUHI T /29I
FVEd, ZOMOENTTOAXZMS ZeBTEETL, AARILDDHD 5, AXDOHUILIT D@

HhT3:

expression_stmt =

starred_expression

111
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AXBEHDV AN (H—DHXDZeddHbh £7) Z{HFEL £7,

WFEE— F Tl fH2 None TIFAUI, HZMHAALBIE repr () TXFINTEIL T, Z DFERDLFH
N7 o TEHEEZH L 3, (None IR Z2 XX DHEREFEEHINRVDOT, ooy »DIFUHIL
EHoTHHAEENERA, )

7.2 KAX (assighment statement)

RASE, BETZEIC () HEL72D, BEHAGERA 7V 27 PORBHERERZZEE LD T501Ifb
NE7:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= identifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRESUIOWTIE 74T HESRLTLZEW, )

RAZEARD Y 2 b (ZARHE—DRTH, ¥ TRYLALRY R P Th I, BERX IR Y
EEWHLTLESV) 23HliL, BoRH—0fEL 792 b 24—y b (target) DY 2 MZHLT
EblneRALTOEET,

RARE =7y + (VA b) OFRH > THIRNIKITDRE S, X—7 v bIZREARAEA 7D =2 (B
B, RTRL, FREBAIAR) O—HTHLHE. COLEARERA 7Y = 7 MIRMINIA 2 FEIT
LT, ZORABENGEIETDH 2 20Wr Lz UIa b 8 A, RADPATRERGE BN EFITT 5
LB TEEY, B ikaoh s BHP, BEEh 26503, 20472 =227 MIERTEZONTVET
(IREEDEE HizZRLT{EEW).

A—4y FUZME, FFEARATENCTHENTOTH XL, ZRUTHTE2 A 7927 FORAER. UTO X
SIEHRMICER XN TVE T,

e R o F)RAMNDR—F v+ 1O Tary<siEnTEs 3., ECHENCTHELA TV
B AT NIFEDOR—Fy PMITRAZIHRE T,

o ZOTRVEE: A7V ME. XA—F vy PVRALMDE—F v FeFEUCROEREERDOA T 7 74T
BINRE ST, BERIENLEAMNICT B X—7 v MRAZNET,

- VREMNEOX—Fy IS, HIZT AR Y RIHR =DMV R =5y PBE =Sy PR
MC—DRFEENTVEEHE: A 727 NIATITNT, PR DBX—=F v PURTIOD
X—=7y POBED b—DDRWERER LR TUIE LD A, BNEDX—7 v P XDHEIOD

112 % 7 & BHiX (simple statement)
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Z—5y M, AT 5 TADRBDEEN LD SEANAZINET, BIEDX—Fy FED%HS
DE—Fy M. 4TI TVNOREDEEIMMAINET, BENZD&—Fy M2, 475710
BoBEZOY A PHPRASNET (VR M ETHHEVEHRA),

— FO5TRWGE: 727 M3, 2= PR FDX—F v FeRIUROEREZFFOA 757
ATRIINEEST, BRIEILOEAWETE2 X7y MIRAZINET,

HM—D&Z—% vy hADHE—DF TV 7 FORAIZ. UTO LI L THRBHIZERINTWVWE T,

. Z—5y PHHIIT (21) OB

— ZHIPBEDa—F7a vy ZJHD global X nonlocal IZEPNTWVIRWIFIUL: ZENIFHED
O — AVAFTZEBNDOA 7Y = 7 MR E T,

— Z5TRINX: #AENxEhzhr v — NV EGRETZERIND, nonlocal THRD & NL7HHIlD HHTZE
BNOA TS 27 McHEINET,

LRI TICHEEADL S, HHEE (rebind) BB I 2b T, HIMICX-> T, LIz D4R
REINTWA T =27 bOBIA T > b (reference count) BERICKR -7 HE. 7V 27 I
fiEhi (deallocate) &4, 7 A b7 7 & (destructor) 23 (fFAETAUR) FEHHE N E T,

2—7y FEESROSGE: ZREIN TV 2 —XEEOXMEFHE S Wk 3. EARIRERE M 2 1
A TY 2 PTRIFNIRD F8A; £ 5 TRIFII, TypeError BEHEINE T, Rz, ZDA4 7
P MIXLT, AL 7Y =7 bREELLBECRALTIurMOWEDEET; KAZHET
TERVESE, St (BHEIX AttributeError T A, SRATIEH D FXA) ZEHMLET,

FE: A7 =227 b0 524 Y A2 2T, RAHEETFOMILICEEZRSH 2 L &, HURD a.x
3A Y RAZ 2D (4 Y AX Y ZADBUENFELZTIUL) 7 7 ABEOEB LI 7 78R T
ZAREER DD T, EHDX—7 v b a.x 3HIA VARV ADEE LTE DS ToHh, HER
SIXEREINET, Z0rBH, ENLE 250D a.x KFRICEESBI 2 1XRB D FRA: HARUET 5
ZAEMEESRL, EAEH LA Y RAX Y RABBEERADZ =7y P LTERT S L5kt &:

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.z as 4 leaving Cls.z as 3

ZDZ 2, property() TE I N7 0T 4 DEIRTRIZ Y FXERICH LTI, BFTLDHD
TIXE2 LIERD FHA,

&=y FDBHFRFRILAS: BRINATVE —KBEADFTMEN T T, BEHS (VR DX %K)
DA RTIARS—FYRF T2l M, (HEDESR) <y Y I TV s FAESRRTIUE
B0 ERA. KIS, FERBORTADIIFMENE T,

—RED (VAIDEIR) I2—KTNRI—r Y RAA 7Y FTHIX, BFERTDIIEREZE5 X
BRINERD ERA, BELERS, =7 Y RORIDMEINE T, BEIIRHKNIC, >—7r YR
DEE LD H/PNELIFADB TR TIRLT, —Fr Y RE 204 V77 RTHOERITHAA
A7 27 PERALTEORBWEDELNE T, 1> 7 7 ADHiPIIZ 5. IndexError A A X
NET RFHBEEINY =T YRR AZRITo T, VA MNEROFBREIMITEERA),

7.2.
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—RKFED (FHEDLOR) v ATV 27 FO5E, FTHTFE~y 7OoXF—Rr B0 » 27T
BATRRDERA, RIS, BRFEEZPAALT 7Y =7 MCBHENT 2 X5 8F—/F— XD 24K T
52Xy AT PTVWEDEE T, ZORMETIE. BIFOF—/EOXZF U F— L HlOfE
TEZMATH L, (ALEZFOXF —PFELBZWES) Filhx— /HONZHALTHrENE
Ao

I—HFERDOF 7T =7 MUE, BYIRGIET __setitem _ (O XY v FRMNFHEINET,

B—0y FHRRATARGE: ZRENTV S —TEEXFHliS N 5, —KERIZ. (VAIDKS %K)
R2—RINRBRY =T VARF T 27 bV EZRTNERD FRA, BRAA 7Y 27 VIZETLE D
=T YAXTI 27 PTIRIFNUILRD A, RIS, RATA4 ZADTIRE ER %2R0 5 AUXEH X
NET; F7ANVMEZZENRZFNO 2V — 7 Y ADRXTY, ERE TROFMIEL TRIFIUIRD
FHA. WINLOERABER LS, - Y AORIMMEINE T, BEIC, HRIZ 025> —
FYADRIETIINEZ K5 2Fh s, BRI, AFARAZHRAA TS =7 P TEEHZ
TEDY =T VR TIV 27 VW EDEET, X—F v b —Fr Y ATHINTVWSBRD, X7
A ZADREEZFHERAS —r Y ZADEX LB > TV TEL, ZOHAREER—F v by —Fr VY ADEX
DEBEINE T,

CPython implementation detail: BIfEDFHEETIX, X—7 v FOMUIADHWXL L AL TH B L AR

NTHH, WHLHIa— FERT7 = — XFUEFlAR LS — X v =P 2o TGS E T,

RADERIC I UL, EHEHELADF —"—F v Fd 0 AR (simultaneous)’ T3 (flXiX a, b = b, ald
TOOEBEANEZET) B RANREBRLZZEREE ES5L DA —N—F v TRE,SENEZ D, Bl

DILTT, Pl UTo7mr7Jaid [0, 21 ZHHALTLERVWET:

x = [0, 1]

i=20

i, x[i] =1, 2 # 1 s updated, then z[t] is updated
print(x)

BE:

PEP 3132 - Extended lterable Unpacking *target DfEEREHE,

7.2.1 EEARAX (augmented assignment statement)

RKERAE, ZHERERAXEZHAGDE T 2D LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop BES M=t Me=t | Mkt |onE=" | /= /= ] = | k=t
| ">>=" | k<=t | tg=t | ot |t

(B%0 3 DOMLERITOVTIE T51T 2BBLTIEIN, )

BRARAXE, =7y b+ (BFEORALELE ST, 7oy 7RI DFLA) e RV X FEFHIIL, 28

114 % 7 & BHiX (simple statement)
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5 O DOHIHE FHTREDRRERAR O “IHHEE 21TV, FRED DX -7y MIRALET, X—Fy
MEI—E LMl S EE A,

x += 1 DL RBEREMAARIL, x = x + 1 DX CHF M TUINIAKOEEICT Z E 30, BEICHFMC
FhhERA, RERADOH TR, x EF—E LN ERTA, T, HEEOWUEE LT, AJgERSIE 1V
TL—2X (in-place) TAENFTENF T, ZhE RARCHLZA 7Y =27 P 2ERLTEX—5 v Mz
AT2DTERL, LHIOA T 27 PONEEEET L2005 22T,

EHEORA L IZE Y, BREAASIAL M IS 2 AN U237 L £5, 2 Z2E, alil += £(x) 3%
3 ali]l 2@, £(x) ZFHli L TNEZITV. RRICHERZ alil iKED L TET,

RKERAXTITON 2 RAE. ZRIANDRAR, =IO X =7y b BFET 255 2RE. @EOD
RAEFEC &S b s s, Rk, BRERATITONS “HERIZ, 58X TAYTL—REE »
fibhza ZeZhrE, WEOIHER LR T,

EBHESROX -7y FOBE VIARMEA VARV ZAERICOVWTOEE L RBRICETE O AEH X
nEs,

7.2.2 FRFERAX (annotated assignment statements)

FEIR RN, 1 DOXDOPTERRENED T /57— ared 7o a v ORAXEZHAEDLEREHDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_exzpression)]

The difference from normal XA (assignment statement) is that only single target is allowed.

KA LTHMEAEES ¥, 77223 =T LEEY 2a— L Ra—TFOH4E, EREGFHIESH, 772
b LIFEY 2 —VOFREN __annotations__ WIS ET, OB, ZHE (71— EE
DEFEE~ V7Y 7 ENT4E) b5 FHER O ERADOM T 2R oFEHE T T, ZOEHEIIE ZAATHE
THH, FRPEHINTFEL TV A5G, 772 LIZEY 2 - LVOKRKOETOHRETHEMN/ER S h
ESc8

AL LTRARFESI ., 75 RR23 =T LIIFEY 2a— N Ra—7DEE, ERIZFMEX N E T2, BN
SINFEHA,

B a — P THENCHERBPT VT WG EIR. ZO0REZ0EBRa—FTta—hrkdolzkzh x5,
EREHHc Ml X s, BB a—FI2b s h 28 A,

LD BHE, BRRANET ) 7—Yay (BThhud) ZiHiis 2802, EBICRAZITOE T, MR
L3 ROAEEBBENGEX. 4 VX TV RIEZFED __setitem () __setattr () FEH LA Ot
RORZFML 5

BE.:

PEP 526 - Syntax for Variable Annotations (27 7 AZE A ¥ A% ¥ A B e B ATE) ZBOTITERZ {1
J5. axy b TRET 3D TIERWHEDBIESE,

7.2. XAX (assignment statement) 115
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PEP 484 - Type hints typing €Y a—/L%BIL. @Y —1% IDE THZX 287 /) 7—->a v
RN OE R R 2185,

N—Ya v 3.8 TAH: Now annotated assignments allow same expressions in the right hand side as
the regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused

a syntax error.

7.3 assert X

assert Xk, 70277 AMNIZT Ny ZH 7% —2 a ¥ (debugging assertion) % {LH#MNT % 72 0 O EFIZ2 771k
T3

assert_stmt = "assert" ezpression ["," expression]

Hili7 5 assert expression i

if __debug__:

if not expression: raise AssertionError

L EMTT, WERIE assert expressionl, expression2 i&. Zh & FEfiTd

if __debug__:
if not expressionl: raise AssertionError(expression2)

LEE DM R, __debug__ ¥ AssertionError 25, HHZDIHAAAZESIRL TWVWB EWVWIHIIED L
WD > TVWET, BREDEETIX, HAAAZIH __debug__ 1TEFE DK TIX True TH D, Fd{bH
wWRENGE (A~v Y FI4 4T > ay -0) id False TF, BURO a— FARSBE. 2> 4 LK
HEHRERINTWD & assert XDIA—F2—4HALERA, FTCRKRLEADY —Ra—- 25—
Ayl —IPICANZHEZDHD FXA; 2— FIZRZ Y7 FL—ANTEREINET,

__debug__ NORABRERETT, HAABLERDMEIZ, 1 2TV XHFHT 5L 2ICHRESNET,

7.4 pass X

pass_stmt = "pass"

pass {EXVIELE (null operation) TF --- pass BFEITINTH, MDEEZEE A, pass 1F. FLGENITIE
XHBREED, a— R LTUIMSFET L BWIEED T L — AR LR e LTEHTT, flzi:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

116 % 7 & BHiX (simple statement)
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7.5 del X

del_stmt = "del" target_list
A 7Y =7 + DHIBR (deletion) X, RADER L IFFEICULAETHRMITERINATVE T, I TR
RRFMIEEE T, WohDb Y P EARZIZEEDET,

R—2y P YR MINT BHIFRZ. 2 DX =7y MR LGN LIRICHIFINCHIFRL £3,

ZHTOHIBRIE, B— AV F7E 7 a— A HTZEM 2 5 ZOAFORMEZIDRE LT, ¥5 5 DA
M2 E, AEIAFACTa—RF7ay 7D global XTHEZINTWAE S22 D £F, HETHREHE
(unbound) 7% 5. NameError IS0 btH X% 5

BHSR, TR, BEXURTA ZDHIFRIEERX, MR —TEF T 7 MCEINRET, 2594 R
DHIBRIE—ANITEY 2R DZED R 5 4 A RAT 2D L EMTT (A, ZOER R T4 235 F
TV PCREIRTVET),

N—Tar 3.2 TEH: LIENX. DI2AFMNARA M LE70y 70OHBEZERE LTENZGEER. u—h 1%
AIZER0 5 Z D4R EHIR T 2 Z L IR ERUE T L 7=,

7.6 return X

return_stmt = "return" [ezpression_list]

return (&, BIBUERNTHSUENICH A F LTHAE T, 2 A M LAZ 7 RAERNIIFNEE A,
RVR D256, VA IPMEHEIShE T, ZHLIO5EIX None TEZZoNE T,
return Zff5 . XV R+ (713 None) ZEDfEHY LT, BAEDREIFOH L2 ST L £3,

return IZ X o T, finally Hiz Lt d7& 5 try XOIMINHEDG|EEE N3 &, FEEICEED kT 212
finally HiDSETEINE T,

Tz AL —XBTIE, return EY = AL —X DD D ZR L. StopIteration FISZ XL T EF T, K
ENTAfEHIZ (HAUL). StopIteration ZHERLT 551U fHHAL, StopIteration.value BIEICZD 5

FERBY =2 L —XEBETIE, SIBELOD return XWIHERARPI =z 2L -2 bD ERL.
StopAsyncIteration ZEXH I EE 3, 51D D D return E, JEFHIY = 3 L — XM TR AT
5'—‘/6?—0

7.6. return X 117



The Python Language Reference, 'J1)—2X 3.8.18

7.7 yield X

yield_stmt = yield_expression

yield SUTEERINC yield expression REF L TT, yield XEHWS & yield A THERIENE EMET 3
Z R E T, HIZIR, yield X

yield <expr>
yield from <expr>

BT D yield R & E T3

(yield <expr>)
(yield from <expr>)

yield & N 3E generator ZERT 2 & 22, ZORKANTOAMES Z e K FE T, BAKERAT yield
ZHMAT 2T, ZOERGEH OB TR =2 L —XBBUTRD 5,

yield DEROERRIIN. Vield 2 B2 BHLTEX L,

7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

KXEHEDRFIUL, raise FBIEDR I — FTRIENTEMT R o TV B RIS EFHRE LT, 20D X5 %6
ADBIEDR A —TFTT7 77 4 7THRVGHE, RuntimeError fIAMEHEINT, ThDTI7-—THL I %
RLET,

Z 5 TRITNX, raise ZEMOX %z, fINAF T 27 e LTEHMEIL £3, Z4Ud. BaseException D
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLITA YRR 2T B e THRONE T,

FIAD B ZFIHNA D RBEAD T S AT ME FA VAR RAFEDDHDTT,

L —ZARNy Z7X T Y27 MEERE., FINAPEHINZRFICEEITELN, ZOHIMICEEIAARRED
__traceback__ @MYL L TG XN & T, with_traceback() flISA XY v K (L —ANy 7 &5 BUIEE
L7F AR L ET) 20, fIAEEoTHED ML —ANy ZEFET 205 —HICHRET, 20
Loz

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised

118 % 7 & BHiX (simple statement)
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BIHNANY R T E/20E finally IO THANIER XNZRD, FRU LS REESBRICEHEE T, ok &,
TR Z o 720D, FTLWHIAD __context__ B EERET:

>>> 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 HiiC None Z15E T 5 Z & T, BN DEEHZPIRINCIERRICTE X!

>>> 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

BB 2B MEERIE GIS BcH D $9, £, BISVLEICEE S 2 58T try X B#iiCH D 5,

N— g 3.3 TEH: None 7 raise X from YD Y 2 L THEZZ X5 EL

7.8. raise X 119
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N— a ¥ 3.3 TEBM: __suppress_context__ JBEDIET, HlHDa > 7x X M BEHEINICIERRITR
hE3,

7.9 break X

break_stmt = "break"

break X, HX ¥ LTIE for L— 7% while L—7ONBITOARIRT 2 B TEETH, L—TH
DEFERS 2 7 AEZEDNANIZHBTE 4 A,

break ix. XEHIBRINAIOL —FEKTEXH, L= T arD else Hid 2GEIITENE R
v FLET,

for V—7% break CXoTHT T2, V—THIflIZ—7y MIZOROMEEREELET,

break B3 finally HiZfES try XOIMANTII 2 3FEICE. Vv— 72 EBRITIRIT 5 H0ICZ D finally Hi
MEITSNE T,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGENICOATINE T2, L—THNOBEBERC
7 7 AEBRDHPITEENEE A, continue UF, & S b WHID N — T DRO AL Z REFE L 5

continue B finally Al&Hiolz try XatkiI 2 L &, £0 finally AI2RDNL— T A 7L ZIED Sl
WHEITENET,

7.11 import X

import_stmt n= "import" module ["as" <dentifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" <dentifier ["as" identifier]
("," identifier [“as" <dentifier])x [","] ")"
| "from" module "import" "*"

module n= (identifier ".")* identifier

relative_module := "."x module | "."+

120 % 7 & BHiX (simple statement)



The Python Language Reference, 'J1)—2X 3.8.18

(from HiM W) FAD import & 2 DDA T v S THEITSNET:
1. EYa— A2 RMTHL, RETHIUIE— FLIIHLT 2
2. import XWRNDZRAA—TDu— VAR THRIE ERT 5.

XH (hr=TRYILN) BREOHIZEATWS L XX, b x5 ¥ Z2OHEFO import I E| X 7z
DPDEDIZ, 20DAT v THEIZ L IEHINCETENRE T,

EVa2-ERMF v—=FT2 1 DHORT v 7OFMICOVTIE, M1V R—F2 X7 L OHFICEDFL
KEDPNTVETS, ZZTE A VE- I RATLOEEE N RARXTA X T Z2DIERZ22TD7 v 7 DIt
BEF TR, BAREHEDA VR— P TEEZR Fr—YLEI 2 —LIZOVWTHRHINTVET, ZDX
T TRERT 20w Z2id. BEOLLEY a—BRA»SRW, HBEWVWE TV 2—1ichbda—F
DFE[TEEZD, EY 2a—LOFPLORPTL I —DPREZDDELELPPFEETVE ZLICEFERLTLE
W,

BRUIZES 2 —NADPEFICEHETELSGE, XD 32D BED 1 DOHETH—IILVLHETZEBTHZ 2 &
21272 h F3:

o EYVa2—NFADRKRIC as DKV TWGEIX, as DRADARIEEE, 4 Y R— bINZEI 22—
L ET,

o MOLHIPBIEINTELT. A VE—FEINTVREY 2 —ABRIDEY 2 LB osEE,
DED 2 —NVENAL VE—FINED 2 —LADSBY LT, —h VLR cHEBIxhET

e A VE—FINTVREY 2—ADBREFIIODES 2—L THWIEES, EY2—L280RE Dy
T, FDONRy T —IANDOSHEE LT, a— L ARIZEETHREINET, £ v R— Sz
Vo=, BETERSEL2BHiGREH-oT 7 7 A LRTFEIRD $HA

from BR TS 5D LEM L FIEZ A E T
L. from BiCIREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHRE I/ T2 OFAITF I LU T OB Z1T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBIEZ R > T\ 202 HERET 5

2. ZD#BIFHDOBEMEZR > TV o 7581, ZOMAITFHTY 7EY 2 —1DA VFR— b &
By AVR=PEINZED 2 -V ZFDENDLD 2 0 FHEMET S

3. BHEL R 5 0IEEE. ImportError ZiEH T %,

4. BUEDB RN 0 7581, as HinH 24562 04T, £S5 ThRVWIELENESLZE-> T, Z0fE
NOBMEH B — HNAFIZEEIRFE NS

fl:
import foo # foo imported and bound locally
import foo.bar.baz # foo.bar.baz tmported, foo bound locally

import foo.bar.baz as fbb # foo.bar.baz imported and bound as fbbd
from foo.bar import baz # foo.bar.baz imported and bound as baz

from foo import attr # foo imported and foo.attr bound as attr
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WATOVZANHRE ('x') KEEHD> TVWAHEIE., EY 2 — L TERIN TV IR I N2 TOAR
D, dmport XAV BRAA—T DA — A NHHTZEICHEINE T,

EV 21— LTEHEINS REINELH 3. TV 22— LOZRTEMICH 2 __all 2 WS HAROEE % H
RNEZETHREINFET; ZOEBDPERINTVEERIE, ZUIEY 2 — LV TERSI NP A VR—-FX
NZHL SR L, XFHINDY =7 Y ATRIFIUISVITER A, __all__ THIEINLAFNZ, 2 TRAX
NTVBERREIN, FET I IEHERINET, __all__ 2ERINTVRWVWES, [N 4ARTE
Z. BV a2 LOAHEM TR P o7, 7YX —2a7 T (') THESLRVWETOHRDZ LT,
__all__ iZRTORM APLI 2 8LRETT, 24U API O—HTHRVHD (ZDEY 2—LTA VE—-}

SIEDNTNDEFTA T FTVES 2—NRE) 25 o DINRICA L TLEbRWEDDIEHATT,

4 YR=bDY AN RH—FEA — from module import * — &, TV 2 — N LNV TOAHFINET,
7 I AREBMERTZDOIBEA LML S £ T 5 &, SyntaxError BEHINE T,

AVR=ITBZEYV2—NEHETLL E ZDEY 2 — L OHEXN4 (absolute name) ZHEE T 2 LI D
DERA, ETV 2= Ry Fr =IO Ry r —JWZEENTVIHE. HLlD by TRy r—=I D620
Ry =% T2 RHGA VR-— P TEZNTEET, from DRIHEESINDEEY 2 —L%
Ny =Y OFEBITEEEDO Ky bR 22T, EMRAREZIEE T 2 e R LIRBUED Sy o — DREE
POV D LOREBANTS P ZIEET 2 N TEXT, SLHDOFy A 1 DDA, import 2B 78> T
WVWBEY 2= ADPFETZBED Ry =Y ZRLET, 32O Fy ME 2 D EDLXAVERLET, &D
T, pkg X T =Y DHDEY 2 —/LT from . import mod #HEITFT 5 &, pkg.mod A Y R—FrF3Z
L2k D £9, pkg.subpkgl OHH S from ..subpkg? import mod %173 % ¥. pkg.subpkg2.mod %
A YR=PLET, A R— DX Package Relative Imports DEICEFNTWET,

EDEZ 2 —ADp0 - FENEREPZHNCRDVT TV r—>arploic, HAAHLBEK
importlib.import_module () 2MRMtE N TV E T,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.

7.11.1 future X (future statement)
future X W&, FERORE O 7= 2 HEREDEUE(L X 72 Python DV V) — A THIHRIHEICE 2 & 5 BEXPE
WA Z2ffioT, FEDES 2a—NE2aAY A LEEZ0D, a4 FIHT 248RA] (directive) TT,

future T HIED R WVEER XN D Python DAN—Y a VIZBBITEITT 370D DTT, future
I & o THREREDEHEL 72 2 )V — ZADHNCZENEEY 2 —VHENTHEHT 2 Z e R E T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature n= identifier

future XX, EY 2 — VOEHFEDCE I IR D FH A, future XDFNZEHEFWTIWABIELITTT -

122 % 7 & BHiX (simple statement)
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o EVa-NADRFaRXyT—va X ( HhUL)
o OXVEH,
o ZHT,
o ZOAMhD future X,
future X% 5 BED D 2 HE—DHKAEIL annotations TY (PEP 563 &L T X W),

future X THMIC T2 BB HKEIEX. 5 TH Python 3 PEHLETT., 20V 2 M
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNOHWXBIZETHEMIIK > TWT, BAEEMED D721
WKHREINTWE D, JIRZIZTTY,

future i3, = A SVIRHZRIIZA R D TR . b £9: FFEOHTKZ 725 UK (construct)
W 2EERNINZEINTWEHE, ZEEPIILELVRERS2a - F2ERT 2 e TEREIATVE
Fo B7BHEREIC X o T, (e PRGED & 5 72) BIMED R WMD) Ao b e X ZAHD X
To ZOHE. AV AL FRBET 2 A EHIDOR D PITHRNTS 208D 20b LM ERA, 25 Lkza—
FARBICBT 20EIR, EITRETREIL TS ZLIETEER A,

TRETOETOV Y —RIZBWT, a2 F1FEDEBENERFADZH > TED. future ST RETDOHE
BEREENTVAEBICE Iy A VLS — 2 EHLET,

future X DOFEITHRIC BT 2 EHENRZEHRAFIX, import X R U T, EH#EEY 2 —)L __future__ BH D,
AU DOWVWTIIRTBRNE T, __future__ &, future XHET XN B EIEE D FIET import T3,

future X DFELTHRIC BT 2 RERIZ BRI 1. future X TEAMLE N ZFEDKEEIC L > TEDD £ 5,

Toxix, MSRRZERIZZVOTHERL T W

import __future__ [as name]

AU future XTEH D FHA; TOXXEFD import XTH D, ZDOMMOFFR LB TR 22 HIR
IHHFEHA

future XD A-72EY 2= M NTEDR TV S AIABREE exec() % compile() ITXoTary (L
ENDda—FiE. 7740 FDORETIE, future UTBART 2 H 7 LR ERM T 25 K512k oT0E
o ZOMERIX compile() DA T a VEIKTHIBEITEE T — I ZOBKICET A2 RFa X b 2S
LT,

WEEA 2 TV R2DFay PR TEAL AN L future X, ZOHBOA X TV EE Yy a P TH
IR DET, AVETVRE -1 7> a vy TREBLTEITIRNEXRZYUTIMNEEE L, X2V T M
future XEANTEL b, HBEREEZ A2 Y 7 M PETINRICHBT 25y > a Y TEMICRD
%9,

BE:

PEP 236 - Back to the __ future__  future &0 FHZR
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global Xk, HEDa—R7uy 7 2R THRINIES LTS, global &, FIZELL#FE v —
NVERE LTINS 2 K5HETZZ e 2 EKL 7, global Zfb 3270 — VEFITRAZITS Z
CIIARARETT A, HEZBEHEZIZZ0E 2 70— "L ThHi L ESE T/ —r\VERESET 2 2
EMTEZET,

global XTHIET AN, AMa—F7vey 7T, 7urJ57F AL global X & DENIE-TiX
ZHEEA.

global XXTHIET 2HHZE. for —TDN—THIHIZ -7y bR, class EFR. PABUER. import X, &
U777 —>arTREIE LT TR D 8 A,

CPython implementation detail: IEDFEETIZ, NS5 DHIRD 5 BEOPITOWTITERIL TV E
BAD, 7077 LATIORMEINIALREELHTARETED D $¥A, FEROFEETIE, ZOFIRZ5E L
7. BEROSHICTu s I AOEKRMNIIEEE LD 3T 20REMESH D £3,

TOJIRDIEHDEER: global 1FX—H I3 25714 (directive) TF, Z DIERAIE global L
RIS ARAENZ - RN L TOABHINE T, R, HAALD exec() BAKAICA -T2
global Xi&, BHBOMUIHLE BATWS a—F70y ZNIZHIBEEZRIFT I 23R, ZOX I BT
B FENRTWS a— i, BROFCHE L2803 — FND global ITHELZ T EHA, FkDOZL
B, B eval() BE compile() IZHHTWEED 75,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal &, FIE X NGB F23 70 — L EERL —DAMAID R a — S CRICHEBEI N E e SIRT %
XowLEd, ZhE. HEOT 7 4L FOEENE T 0 — D NLVAFEBEZHRET 2OTEETT, ZOX
. FIHBa—Fp, ZFr—nL (Y a2—)L) Ra—TPUANDOBr— AR a— T OO LR E HFET
X5K9ICLETS,

nonlocal X THIEZINIHHNE, global XTHIESINAATLEWV, SMIDOR 2 —FTTTIKHEET IR
MEZRLRTNUIRD FEA (FLOWREMMES N2 RERa—TOEIRNPBERS Z2HRTEEEA),

nonlocal X THIBXINEHNE, B—HINLRA—FTITTCWREETAIHBEE L CIERD A,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XD,

124 % 7 & BHiX (simple statement)
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EIGHT

#& (COMPOUND STATEMENT)

WO, MOL (D7 A—T) BAD EF; WA, FIZA 5T 2 O LOEFOHEA &5 D= D
FeHBERIELET, —MRICIE. A OIERITIC 27055 TEANE A, RHOE—FFicHERr
MBBEHLBDET,

if v while, BEY for 3, HMAVRHIE 7 o —MREFEB L £5, try ZBSMLEES X O/ F 703 —H#
DT 227V =7y Fa—RF2EELET, ZAUIHN LT, with XIZIT— FDOR7% D OFiETa—
FOMPFHLE R T ZEITTE 2 L5 L T, B 7 7 RERD £, MXHNCTIIEEXL T,

BEXIZ., —2 LoD " i (clause) 225720 £, Hild, Ny XL T AL —1 (suite) HLEDEF, —D
DEEXERTHHONY XX, ETRLA YT FLRLVIZEINE T, SHOAN Y ZIZ—BIHAT %
F—U—FTHED, aunrTROIET, 24— M HIICX-> THIAZN 2 XDEZH T, 24— M,
ANy ZXWHBHTDaARYDRICE I an Yy TRY> TEPNz—DOL EOHM, F21k, ~Ny XK LITT
—OELA YT PENELDEEDTY, BREOHADZAA — MRD, HITEEXEZF A PTEXT,
TFDE, else HiBEHHD if BB T 20032 D LAVWRYOHENSAIEICRD £

if testl: if test2: print(x)

T, ZOAVFFAINPTE, LIan iliafaanr X h@WTT, ifo T, BT OFHITI,
print () OMEUFH LIRIFETEITEINSG D, ELETINRVHIOEE LN TT:

if x <y < z: print(x); print(y); print(z)

Feowde, UTDLST72h £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
|

async_for_stmt

125
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| async_funcdef

suite n= stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2>, ZD%IZ DEDENT 252 b DTRT L E T, T A7 a v OIS
T XEMBTELRWTRETHRE 20T, BIRSEFEL 2 A. (Python Tid, > 35 23D (dangling)
else’ fIZ, FA SN if XA YTV FSELIETHRREINET),

PUT ofic 81 2 3GERAIORER T R, HES Oz, ZHizhl 2 DfTICE LS X5ICLTVWE T,

8.1 if X

if E. TR ETT A0 fEbET:

if_stmt = "if" assignment_expression ":" suite

("elif" assignment_exzpression suite)*

["else" ":" suite]

if XiE, Xe—2—OFHli L TR X, HIZRZFTHIT T, EIXRoLHIDAA — METZHERL 5 (H:
true &A%: false DEFITOWVWTIE. T—ILEE (boolean operation) HizZR L T ZEW); Kz, #IRL
AA—PEFATLET (ZLT, if XOMDERDE, FEITPHliz ESNEEA), ETORMIBITR o HE,
else iU, ZDAAL — MWETINET,

8.2 while X

while &, RDENETH B[, EITEHEDRT-DIfEbNLES:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while XIFNEED IR LEBHE L. ETHIUIRIID AL — b E2FEITLET, ADPBTHIUE (BROID» S5
WKHEoTWEIbHHZET), else HiNH2G5EICEZTNEETL. VL —TE2KRTLETD,

BHIDZA A — FAT break XWFETENB L. else HIDAAL — b 2EITT2I RN —TE2RKTLET,
continue IHBTHIDAA — FATETENE L, AL —FARDLIEDOXDETE Xy LT, ROE
BEMEICR D £9,

126 % 8 & 88X (compound statement)
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8.3 for X

for &, =7 VA (SUFHN ZBTNVERIZVRAT) . ZOMDIERIRE/R A 72 = 7 b (iterable object)
WOEZRIZE > TRIBIHE 21T 5 T icflibi k5

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suite]

RVAPMEI—ELIFMENET, ZOMREIATIINATI 27 P IRLRBRFINERD £H A
expression_list OFiRMNT 24 7L —XBERSINET, ZOR. ATV —XBEZ 22N ZhDE
RIHL T, A TL—EpoRINZIEC—E DD, 24— bPETINFET, ThZPhOERIEHEDNRA
FRI (FEASZ (assignment statement) ZZH L TLZE W) T target list ITAAZ N, 2D, AL — A
FITENFE T, BTCOEREFENY) o & (V=T Y APETH-72D. 4 7L —XH StopIlteration f
Skl L7 2k, HIEEC), else HiA DU ZzOnFE TS h, V=T 3K TLET,

BHIDAAL — b DHT break XBFETEIND L, else HIDRAAL —F2EITTBA3ZI B A—TE2RTLE
3, continue XHBRHIDAA — FANTETEINZ L, A4 —FARDIEDDXDETERAF Y FLT, X
DBEZDIIIZFE 20, ZHL ERDBENENIGEE else HIOMIIHED £,

for V—F1EZ—2"v b A FADERADRAZITVE T, ZHUTED, for L—THBED T, ZHLHTD
2TORAREEETXINZ T

for i in range(10):
print (i)
i=5 # this will not affect the for-loop
# because © will be overwritten with the next

# index in the range

N—TPRTLTHE—="y PV XA MAOAFNIHIRENERAD. 4T 7 TANEDEHEITIE. V—TT
DRANFELITONERA, BV b HAABBE range () &, Pascal @ for i := a to b do DXHE%
T2l —b+TE3DICHLI, BEOATL—XERLET; $4b5, list(range(3)) XV A+ [0, 1,
2] ZIRL %9,

AR: V—THTOY—r Y ZADEEIIIWIREELR DD FF (ZEI 2 =KX TR =T Y ADH, f
ZBFVRAITRIDBET), COBEZBLIRMEONZ»EBIT 27012, NENRA Y Y 23 HbhTE
D, TOHY Y RIREDZRITMBEINET, COATVERS =T Y ADREXIGET S 2, L—T3KT
LET, COZenH, AL = DOHTY =7 Y ADLBED ((713LHTD) BEERET S 2. (ROEZH
DNBH, BIEEADIIEDBERZD A ¥ F v 7 AWK Z10I2) ROBEDPRIZEINZ Ik 5,
FRRIC, AL = bOHTY =7 Y AHOBIEDERZDFNCERZZIHAT 2 &, BIEOEREINL—TDRDET
BEHRONZ Z IR D ET, 25 LEAERIE, JENRANZORED T, UL, =7 VY ABRkDRZ
ARAFoT—RNRaY—2{E2 2 THRITIONE T, FIZIERDESICLET:

for x in al[:]:

if x < 0: a.remove(x)
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8.4 try X

try XIE, O FeDDOUITH LT, MBS X/ 572327V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [ezpression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the try clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, that expression is evaluated, and the clause matches the exception if
the resulting object is "compatible” with the exception. An object is compatible with an exception if it
is the class or a base class of the exception object, or a tuple containing an item that is the class or a

base class of the exception object.

BISDE D except HITHEBR LB oG, BUEO I — N2 5 X 51IMIlL ZLTHOHLARZ v 7
R ET, !

except HiD~Ny ZIZH BN HHIT 2 & 2IHIADFEET DL, TLADANY FIRREZF v LI,
Wiz BIanz it 3 25982 K 7 OB EZBED except HiDAMAID 2 — FRBERH LR X v 7120 LTITWD
T (try X2EPPINEFETLELD XS bk T),

$IHT % except i HOM 3 &, except HiD AL — P WEITEINE T, ZOME as F—U— F2FEETH
. ZORTHEESINTWVE X =7y MHIADBPRAZIHNET, RTD except HUIEITARER TR Y 7 %
FoT0WRIFNWIRD FEA, 207 ay 7ORREIZFEETS 2 &, @EIE try XEIRDERD 5 FET 2Rk L
F9, (ZDZ k. AR PINTZ0DFIHNY RIDFEUHIINCH L THEEL, AloANY RIHD try
I CHIANDRE L HE, MUY RIZEZOFIN BB L AN E2ERLET, )

BISEDS as target Bffio TRAZINIZE T, ZHUX except HiOKbLDICHEINE T, ZhiEHE x5 ¥,
UToa—F:

except E as N:

foo

*Lgshg, Mo ERET 3 & 5% finally BIBRWBEICOAITTHLRAZ v 7DD £5, HLWLHSHI X - T, HWHA
Sdkbih g

128 % 8 & 88X (compound statement)
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M, UToa— RIZBEREN=Z2DE5R2BDTT:

except E as N:
try:
foo
finally:
del N

o T, Hil4%E except HILETSIRTE 2 X 5123 27012F, FIOAFNHTRAZIARZITNERD T8 A,
BINADHEREINZDIE. FL—ANy ZRFE5XNBZ L. ZORXy 7 7L — A LERBBEEEIED. ROH
R—VINEFTED 7L —LHAD TR TORFERZEFEZIETLESI LHTT,

ezcept HiD A A — P YEITINZ AN, BIFNCEET 251D sys EY 2 —LIRIEE AL, sys.exc_info()
MET 7 ATEET, sys.exc_info() & fINZ 7 A, 4 v 2E VR, 2 LTHIANDFEL TR
Z 5 EOMBEZBHTE FL—ANy 7 AT 27 b (IREEDMERE 22 L TEIV) O 3 EEIPLKS
R TNERLE T, sys.exc_info() DEIX. HIF R L 7-B%h SR 2 & =ic. DAl (RIS O HY L Af)
DIEICRSNE T,

T arod else fild, avbu—nr7a—0 try 24— hEHRF, FADPEHINT, return X,
continue X, break XDOWITNDMPRITEINL L oG EICFETINE T, else HiORRE-H5M. Fai
WZH 3 ezcept BITIFUIHXNET A,

finally 8ind 2HEE. " RIEK OMUEIBELE T, F3 except HiX else HixE®D. try HiHFEST
EhET, TNoOHOHPTHAIRE, ZOFINAPUHEI A TVRWEEICIE, AIAMNI—RNICREE L
9, R finally HIBFEITINE T, RESNLONDGD - 725E13. finally BIOREBTHENINE
3o finally BICHIOBIAIEH N B5EIE. RESOTOLFAINIFT LW O Y 73 R 2 LTERE
ENFET, finally BT return XH 3 WIiE break XEFITLIIGEIX, REINLBISNIBEINE T

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42

finally BizEITLTWAHIE. 707 J 2003 HIAMEREFIHATE XA,

try...finally XD try AL — bHAT return | break . F£721& continue XHBFEITINEHE. finally
fis, ZoXE N KITFHLZ@EPID FITShET,

B DR D EIIRBRICEITEINS return XITX > TRED £9, finally BB TEITEIND =D,
finally HiTHETE N return IFEITREICETEINZ Z LR D 5

>>> def foo():
try:
return 'try'

finally:

(RDR=I1Z%i<)
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(RIDR=I D5 DREE)

return 'finally'
>>> foo()

'finally'

BIAMCEE S 2 Z oo FHiE FI9 &#icd b £33, /. raise XOMHHIC X 2 HIHDERKICEE S 2 1FHRIZ.
raise X FCHH F3,

N— 3 v 3.8 TEHE: Python3.8 MRITTIE, EEFOMBEICKD finally BiTOD continue SUFFIET
L7z,

8.5 with X

with &, 7Ry Z7DFETE, AV TFAIIF—I ¥ Lo TERSNEAY v FTTv FT570I1C
HbhET (with XEAVTHFARIZ =T v 2272 arvEBRLTIEIV), ZHCED, £<H53
try...ezcept...finally FIH X =2 & h T2 THERMICHAHST 2 Z e A TE T,

with_stmt = "with" with_item ("," with_item)* ":" suite

with_item := expression ["as" target]

—D00D " ER BHEO with XOFEITEUTO LS ITHEITLET:

1. a7 %A MK (with_item THRAONALRA) 2FMT2 22T, aY7FA b2 =Y 2 ZHIFL
7,

2. AVFTFRAIYARA=I YD __enter _ () XY v FW, BTHILdIcun—RFEINFET,
3. AVTFARIL =% D __exit__ () XY v RP, BTHE>SdDicu—rFanEd,
4. AVFTFRAIMIA =T %D __enter_ _ () XYV v RBEINF T,

5. with XIZX—7 v bDEENTWE=SH, ZHUT __enter () OHDRERDEBIRAZINE T,

FRR: with XE. __enter _ () XYV v RPZIT—RKT LGS __ezit__ () BTN
BIeEMIALET, TTDT, bLEX—F v FYRMORAFIZE S —PRELELEIE. Z
NEZFDRAAL — b OHFTHELEZZ I —LRIL LS ITDNET, UTORXRTy 7 6 2L T
W,

6. A — FPBFETEINET,

7.aAVFFRAMIR=I%D __exit__ () XYV v FBMEENET, 24— FBFIMCE > TRT XN
DS, ZORFISDOEL, H, FL—ANw I ezit O B LTEXINET, £S5 TRIN
X, 3 DD None 5B EZ 6N F T,
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A4 = b E DI T N, __exit__ () XYV v FrHDRDELM (false) o013, FlISH X
HEhxd, ZORVENE (true) 725 XHISNIIMFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHFINTHRNMIS OB TR T L72GE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE L T OREITE U 7zl O E D Skt L 3,

PIFoa—F:

with EXPRESSION as TARGET:
SUITE

ZAUIR k FEffT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit(manager, None, None, None)

BHOBRERDHD L E, aAVTFAINTA=I Y IIEBD with XPFRX M IN20D X S5IETLET:

with A() as a, B() as b:
SUITE

ZAUIR k FEfT T

with A(Q) as a:
with B() as b:
SUITE

N—Tay 3.1 TLHE: BHOa 73R MNP R—-FLE LT
BE:

PEP 343 - "with" XF7— ;X2 b+ Python ® with XDftHE, HR, BIEFIMELHNATHET,

8.5. with X 131
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8.6 B ESR

BIBUEFRIT, 12—V ERBA 7Y =7 P2 ERL FT (IREREDMEE HiSHK):

funcdef = [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators = decorator+
decorator BES "Q@" dotted_name ["(" [argument_list [","]] ")"] NEWLINE
dotted_name n= identifier ("." identifier)*
parameter_list n= defparameter ("," defparameter)* "," "/" ["," [parameter_list_no_]

| parameter_list_nmo_posonly

parameter_list_no_posonly := defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs n= "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| "xx" parameter [","]

parameter n= identifier [":" ezpression]
defparameter = parameter ["=" expression]
funcname n= identifier

BIRUERIIFATAIRE L TS, BIRUEREZFETT 2 &, BUEO B — A2 AR 2B TR 2 Bkt 7Y =
7 b (BROFETAREa — F 2L 287 v %) KHMLET, oA 7Y =2 Midid, BT Eh
TBRICfEDN D 7o — L AETZER & LT, BUED 70 — VR ARTZEBIANO BB A o TWE T,

BIRUEFIIBIBA A% FAT L 8 A BIBARREBEBSIF O SN IcoAFETENE T,

BHERIZ—2MULED 7L —2 XTIy 7 TE%ET, 7aL—2RNIFRETERT I L &, BERERD
Ao TWwdRa—7TiHlicsh x3, ZORRIEZ. BAEA 7Y =7 M 2HE—D5 UL 2FOH LATREL 7
TVl FTRINERD A, BBA 7Y 27 FoRbhic, BINAEDBERG RS E T, BHO
TaAL—&REAXAMLTHEHAZINET, HlZIE UToLd%a—F:

@f1(arg)
ef2
def func(): pass

. RV WRE FE T

def func(): pass
func = f1(arg) (f2(func))

72720, BiIEDa— FTIEIL & OBEE func WS ZEIN—RINICEET 2 Z 213w, 2o 2 2 A%k
%9,

1 DD LD 1R31# 23 parameter = expression DG EE->TWb 2 Z, BEIX " 77 4V FEIEE” ZHob

2 M OAKRDRIIOT L LTERLNZXXFHNY 75 M3, ZOMED __doc__ BIICEREIN, ZOBMD REaxXyF—va
VYER ek ET
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BVWET, 774N MEZFORGIETIE, FFOH LRHCZRUSHISS 2 R5[8 BEBTE, 205513k
SO T 7 a0 MEMEDNE T, HI5IRAT 7 40 Mz F > TW2HE, Tl 7" 28T 5 %
TOSEIETT 7 40 MaZF o TORITIUIZRD FHA - THESUEER TR EH ST RV
R T,

T7 ) FEIBERRBEREBRBDIRTEINI LS ICEDSANTHEINE T, Zhidk. 77+ 5o IZHE
BPWERIND L ZWRE—ELFFHEEN, FAL 7 FEEAD” ERREIHLOZREHENZ 2R
WLET, ZOMBEHERLTEL 28RS, 7740 MIEHEDS Y R FRFHEED LS R I 2 — R TNt
TPz bTHBLEXEETT: BN ZOA T2 VEEE (HlZIXY A MCERZEEZEM 52, 2
DT 7 4V MEDPEEOHEELZIITLELET, —McE. ZAEERLRVEETT, 20k 5 R#fEx
BT 2121E. 77 4L MEE LT None Zffivy, Z DEZBIBAKRDOHFTHRINICT A M LE T, BIZIET
DEIWTLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin. append("property of the zoo")

return penguin

BN L ORISR S 2 3, O L (call) HiTHRROATWE T, BBMECHLZTS 2,
FARZY R MR INTETD T XX, MBI F—7—F518. 77 4 MEDWT DD & HH
KAENE T, "*identifier” ERAMNFET U, Ro TR TOMEL I ZZITFM - 7z X T AHIHHL
NEFT, ZOF 7+ MEZEDX FNVTT, "*+identifier” ERDEFEETIE, RoTRTOF—V—
P20 Mo LEFMED~ vy By 74 7Y =7 Mtk EhE S, 207 7 40 MEZFECEOZED
Ry TFTI L FTT, "+ R "sidentifier” DBEDNRT X RIEF—TV — NEHRFX—KT, F—
T— R L > TOAREINE T, 7/” DHIDRT X XN BEBHHA T X —X T, MEFEBICE > TOANE
SNET,

N— 3y 3.8 TAHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

FIEUTIE. BIEAB KT T 7 expression” BRD 7/ 7—> 3> 26N F T, *identifier R
*xidentifier DFXTH, IRTOFIHKICIET / T—> a v &2oF6nFF, BRI 515V X ofkic
"-> expression” G D "return” 77— a v EDIILNET, ThHDT ) T—v a ViEk, EREOEX
7% Python OXWMERE T, 7/ 77— ardBhHoTh, BROEKRRIIEDLYEVA, 7/ 7—> a3 YDfE
X, BABA T 22 D __annotations__ EBHED, 51EHEF— T A LTHEONET, __future__
@ annotations 4 Y R— bEFoEEE. 7/ T — ¥ a VIFFETRRCEXXFY e LTHRFESH, Zhuck
D EHliDBIEDSAIREIZ IR o TVWE T, Z5 TRWIEAIX. 7/ 7 — a VIFBBUERDET I Nz ¥ = ICFHM
ENET, ZOF—RTiE, 7/ 7—¥ayidY—Ra—RIENEDLIGES IBFCRHMEiENs 2 hH D
S

Nz BRI S 2 72010, BB (RANCHRE SN TORVEIE) 2FRT2 2 dTE XS, Zhid 5
LA (lambda) DEICHHENTVWS 7 AXREZHNE T, T 2 XU S N7z BIRUEFR D g R I @
ERVWI L IHEE LTI, Vdef” XTERINZBED 7 2 XN TIEREINZBEDO L5112, 518z L
THEEZD, MOHANCHD B TE A TERT, BRORL T/ 72 a VHRITTELDT, "def” &
RO XD ESTT,

8.6. FAHER 133
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TOTSIADXRE: BB WA 7Y =7 P T, BBERNTREITSNE "def” d, B Y ERTIEL
ELTHEEZn—ANEBZERLET, * R LEEBATHEDN 2 BHZRIZ, def ZEA TV 2 HHD
O—ANVERBIZT 7R A TEET, FllllE BRIDITERE (naming and binding) EiZZM LTI E W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DILOHAEE,
PEP 484 - Bl b 77— a v OESRNLEEKRMNITHZH L~ FDERK,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH & 4 Y AR Y AERZ EUEBIH e v P EFT
ERY - i:14

PEP 563 - 77/ 57— 3 VOBHESHME FEITHRICTY /7 —3 a YR EMRHET 2 D Tld 7 SLFEHIR TH%
Biazricks, 75— ayiZBI3RFBRBOYE—T

8.7 VS AER

05 REHE. FIRAF TV 2y M RERLET (BEROKE HIBHR):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERIZETAIRER L TY . MRV X MEE, BRI AV M 25257 (XD@EREWHIE X
BUSA 2BRLTIEIWV), TI»H, VA IMDOENZNDOEZDFHIIY 727 7 Z{LLTHRWT T X
THBHERETT, MRV RFDRWT FRIF, T 74N T, BJKS 7R object KT 5D T:

class Foo:

pass

. T eRFETT

class Foo(object):

pass

RIZT TADRA — I, FleRFET 7V — o (BRIDTERIE (naming and binding) ZZRL T2 I W)
NT, FiliclEbnzu — LV ERTZER E Tt A D 7B — VTR Z - TEITINE T (EE. 20X
A= PR ECHEBERDIETENET ), VIRADRA = IPFETLKEZD L, FIT7 L -2 HEIIET
D B —FVIRAETERE RSN E T, T, KD R P RRES 7 RS, RIEFS e — VAT
ZEMESEIC. TNZIUE s TO I RAA TV =27 PHAEREINE T, RIRIC, DO — A NLARIZEMICE
WTC, ZIREBIDY FALE TV =7 PICHBINET,

75 AKRETREBENERINEZERFIIFH LW 5SRO dict_ IREFINET, CoMERHETE 30D

3 75 2DKRKORYIOXE LTHLAZ XTI 75 ME. ZORMZEED __doc__ BHErAED, 2OV 5AD R¥aXyT—
2 aVVFH RN FET
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. 77 AMPMESNTERP OEBRM L 2o TERSINL I FATHHLEDATT,
75 2. AE TS5 ZRHLTRIBICAHARAZA XTEET,

R 7L — FF20LALESIC, 292 FaL— T3 2 L DHKTT,

ef1(arg)
ef2

class Foo: pass

. VW0 REe EliTF

class Foo: pass
Foo = f1l(arg) (£2(Foo0))

7 alL —ZXAOFHIRANIEER T2 L — & LA T, fiRIE7 7 AHRICH BN ET,

TOUSIDHDER: 77 RAERNTERSINLERITZ 2 ABETHD., 2 TOA Y A2 ABTHA
ENFET, A VAR AEMIX. AV v FOHT self.name = value ¥ TA3I ¥ TCRETEET, 77X
B A 22 AEND "self .name” Rl T7 7L ATE, ZORLTTZ7LALILE, A VARV R
BREEFAADO 7 7 AEEERMLE T, 77 ABEE. A VARV REWEDT 7 + 0 MEr UTHEZ 355
ZIWRI2a—RINKBMEERMES & PIARBERICORDS D 3, 58 F 25 &, FFMRFEEIRELZ 1 ¥
AR AR AENTEE T,

BE:

PEP 3115 - Metaclasses in Python 3000 XX 27 5 ZDEZSE2HEDIEL, AR T FAMNED T FANY
DS IHEREINZ0OEWMEALE LR

PEP 3129 - 3 27L—% 77X 7alL—XzBMLERER, BETalL -2 XYy FFar—xi&
PEP 318 TEAZNE L7,

8.8 JI—F>

N—a ¥ 3.5 TEM.

8.8.1 JIL—FUEHES

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THFEITLTW2al—F V3L OMRTRHEILe BN TEE T (QL—F ¥ 2ZRLTILES
W), a—F VERORETIE, avait #FI T2 async il FIXFAEEICR D £7; await NTH B async
for ¥ async with \Zal—F VEBOARKTLOEZL A,

Functions defined with async def syntax are always coroutine functions, even if they do not contain
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await or async keywords.
aN—F VEBOREDOHT yield from REZHH T % & SyntaxError 124D 3,

a)L—F R DHI:

async def func(paraml, param?2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable @ iter DFEEED HIFIEFEHAD a2 — FBFEXR, asynchronous iterator @ next XYV v K
25 HIEFBID 3 — R E T,

async for MIZ KXo CIHFEEALRA T L — K ZfHIZA T —2arF 2 TEET,

UTFDa—rF:

async for TARGET in ITER:
SUITE

else:
SUITE2

IR LUT & T

iter = (ITER)
iter = type(iter).__aiter__(iter)

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITE2

SR adter ()R __anext_ () BBILTL X W,

an—F VEBOREDIT async for X2HT % & SyntaxError 12720 £73,
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8.8.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

PIFoa—F:

async with EXPRESSION as TARGET:
SUITE

ZAUIR & T

manager = (EXPRESSION)

aexit = type(manager).__aexit__
aenter = type(manager).__aenter__
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)

HHE  aenter (O % __aexit_ () BBIRLTLE XV,
I —F VEBDOAREDIHT async with XZ2MHF % & SyntaxError 124D %73,
2E:

PEP 492 - async X H &V await BXHEEFTOIN—F> a1 —F V% Python OFr dRMHIH L
Ry PAR— T IMECEBEML R,

8.8. JI—F> 137
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bz 3

138 % 8 & 88X (compound statement)



NINE

ky FLRILVER

Python £ X 7V X, fEHEATR, 07 I 0D58e LTHEX6NRT7 Y T b, WG x 4 AN
ENMH, B2 —NDY =R T 7 ANRE, HARANENPSANEBZ N TEET, ZOETIE
ZFNZNDEEITHVONZMEEICOWTHAL TV E T,

9.1 2% Python 7O4 3 L

SO TIX, ZOFELZUET A VX TVEZRED XS ITEFXNEDETHET 2HEFIRVDT
TH, FEEK Python 7077 2 DR EH > TEL e RICEBE F T, 582K Python 7027 4%, &R
WL I N85 2 TOMBIAAER L IEEET Y 2 — A DFHAIRET, 20 sys (AR AT o9 -1
A). builtins (fHAA AR, HISb. B XU None). __main__ D 3 DR EBTDEY 2 —LHBHIHHLE
NTORWIRETEHIELE T, __main__ &, BERIR T 72T, e—LrBXU 77—
R 2R T 2 0 IcH s E T,

5E272 Python 7127 A D#E. TOHITARSE 77 A VAHDDDHDTT,

42 FTY ZF, MEEHE—F (interactive mode) TEEZNZ2ZLdHDET; ZOHAE. A1 VY& TV X
BB TAT T LZGATEITTEDOTRERL, ~HEIIH-DETY (BEXDLETHHDET) &2iiks
AATEITLE S, PIIREBOREE, BRI 2 2RTT 2L EORBELFEULTY,; FRTUL
__main__ OHHTZEMANTIEITEINE T,

BRI T I LE3ODERTA VX —T Y XIERET: —c string AV RIA AT a > T, aw
VREIAVOE 1 5IBTHEEINE T 740, HEIVIIEEANT L LTELES, 7 7 A VREHEAND tty 7
NARE S THE AV E=TV REMFHFE—FITAD £F, ZHLUOBER. 77 A V22T nrs s
LELTHEITLET,

139
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9.2 771ILAS

R 7 7 4 Ve SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

ZEDET, ZOMGEZ, UToORKTHWONET:
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

HEEE— FTIE, (Fy LN 0) BEXDORRICEATZ ANL S TIRS RN LITHER LTI W,
UL, BEEXDORIGEZ AS—FDRE T 270D FH0D & LTHETT,

9.4 IXAH

HKAINTIE eval O MMEDNFET, ZAUILHDOZEHZWAL $5, eval O 1ITHT 2 FH5 181X, AT D
Bz 53 de b 2 A

eval_input = expression_list NEWLINEx*

140 FIE FYTLARNILER



TEN

TR RIGEILER

ZHUE. =P =V 2 AL — XDFHAAAT, Python DY —R7 7 A VZETT 2701 flibh s, a8k

Python OSETT:

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide. python. org/qgrammar/

H*

Start symbols for the grammar:
single_input s a single interactive statement;

file_input is a module or sequence of commands rTead from an input file;

#

#

#

# eval_input is the input for the eval() functions.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_input s followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)+* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef
funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite

parameters: '(' [typedargslist] ')’
The following definition for typedarglist is equivalent to this set of rules:

#
#
# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_COMMENT],

— [kwargs]])

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE_COMMENT | [',' [TYPE_COMMENT] [args_
—kwonly_kwargs]])

(KDR=1Hi <)
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(RIDR=I D5 DREE)

# typedargslist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs

# typedarglist = (arguments ',' [TYPE_ COMMENT] '/' [',' [[TYPE COMMENT] typedargslist_no_
—posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (

(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [',' [,
— [TYPE_COMMENT] tfpdef ['=' test] (

'," [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
"' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—»COMMENT] ['#*' tfpdef [','] [TYPE_COMMENT]I])
| 'sx' tfpdef [','] [TYPE_COMMENT]1])

| '+' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
—'#x' tfpdef [','] [TYPE_COMMENTI1I)

| 'sx' tfpdef [','] [TYPE_COMMENT]I] )
|  (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<COMMENT] [

"x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
« "sk! tfpdef [','] [TYPE_COMMENT]1I)

| 'sx' tfpdef [','] [TYPE_COMMENT]II)

| 'x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' testl)* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
k! tfpdef [','] [TYPE_COMMENT]]I)

| 'xx' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]

The following definition for warargslist is equivalent to this set of rules:

#
#
# arguments = argument (',' argument )*

# argument = vfpdef ['=' test]

# kwargs = 'xx' vufpdef [',']

# args = '*' [vfpdef]

# kwonly_kwargs = (',' argument )* [',' [kwargs]]

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs
#

#

#

varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_no_posonly)
It needs to be fully ezpanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test 1(',' vipdef ['=' testl)* ',' '/' [',' [ (vfpdef ['=' test] (','y,
—vfpdef ['=' testl)* [',' [
'x' [vfpdef] (',' vipdef ['=' test])* [',' ['**' vfpdef [',']]]
| "xx' vfpdef [',']]]
| 's' [vipdef] (',' vfpdef ['=' testl)* [',' ['*x' vfpdef [',']1]]
| 'sx' vifpdef [',']) 11 | (vipdef ['=' test] (',' vipdef ['=' testl)x* [',' [
'x' [vfpdef] (',' vipdef ['=' test])* [',' ['**' vfpdef [',']]]
| 'sx' yEpdef [','1]1]
| 'x' [vfpdef] (',' vipdef ['=' test])* [',' ['*x' vfpdef [',']]]
| 'sx' yfpdef [',']

RDOR=I 1% L)
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(FiDR— 25 D %)

)
vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[('=' (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',']

augassign: ('+=' | '-=' | 'x=' | '@=' [ '/=" | ‘=" | ‘&=" | '|=" | '7=" |
<<= r>= | vkt | 1/ /=)

# For normal and annotated assignments, additional restrictions enforced by the interpreter
del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt

break_stmt: 'break'

continue_stmt: 'continue'

return_stmt: 'return' [testlist_star_expr]

yield_stmt: yield_expr

raise_stmt: 'raise' [test ['from' test]]

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' [ '...') 4is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...')* dotted_name | ('.' | '...")+)
"import' ('x' | '(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]

dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)=*

nonlocal_stmt: 'nonlocal' NAME (',' NAME)*

assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classdef |
—decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if _stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else' ':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
["else' ':' suitel]
['finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' [TYPE_COMMENT] suite

with_item: test ['as' expr]
# NB compile.c makes sure that the default except clause s last

except_clause: 'except' [test ['as' NAME]]

RDOR=I 1% L)
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(RIDR=I D5 DREE)

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

test: or_test ['if' or_test 'else' test] | lambdef

test_nocond: or_test | lambdef_nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'mot' not_test | comparison

comparison: expr (comp_op expr)*

# <> 1sn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=='['>="|'<="['<>'"|'"I="|"in'|'not' 'in'|'is'|'is' 'mnot'
star_expr: '*' expr

expr: xor_expr ('|' xor_expr)x*

xor_expr: and_expr ('~' and_expr)*

and_expr: shift_expr ('&' shift_expr)*

shift_expr: arith_expr (('<<'['>>') arith_expr)*

arith_expr: term (('+'['-") term)*
term: factor (('x'['@'['/"|'}%"|"//') factor)*
factor: ('+'|'-"|'~"') factor | power

power: atom_expr ['s#x' factor]

atom_expr: [AWAIT] atom trailerx

atom: ('(' [yield_exprl|testlist_comp]l ')' |
"[' [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |

NAME | NUMBER | STRING+ | '...' | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_expr))* [','],
)
trailer: '(' [arglist] ')' | '[' subscriptlist 'l' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (exprl|star_expr))* [',']
testlist: test (',' test)*x [',']
dictorsetmaker: ( ((test ':' test | 'x*' expr)

(comp_for | (',' (test ':' test | '"*x' expr))* [','])) |

((test | star_expr)
(comp_for | (',' (test | star_expr))* [',']1)) )

classdef: 'class' NAME ['(' [arglist] ')'] ':' suite

arglist: argument (',' argument)* [',']

The reason that keywords are test nodes instead of NAME ts that using NAME
results in an ambiguity. ast.c makes sure it's a NAME.

"test '=' test" is really "keyword '=' test"”, but we have no such token.
These need to be in a single rule to avoid grammar that %s ambiguous

to our LL(1) parser. Even though 'test' includes '*expr' in star_ezpr,

H oW W W oW W

we explicitly match '*' here, too, to give it proper precedence.

(RoR=1ki L)
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(RIDR=I D5 DREE)

# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
"xx' test |

'x' test )

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for

comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites %s only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: '(' [typelist] ')' '->' test
# typelist s a modified typedargslist (see above)
typelist: (test (',' test)* [',
['*' [test] (',' test)* [',' 'sx' test] | '**x' test]]
[ 'x' [test] (',' test)* [',' 's*x' test] | '*x' test)
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>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 IIMFHES 4 7Z VD 1ib2to3 & LTHMTE XY, BEEDY - L LTOMEAZZX 2V S+
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 27 =y 7 TEMMEIFTH o 7= D WIITIR S (BI 21X magic methods DFE) JrAITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5ELUAD5H, METIBIITIEY XA P OFFICHES ZeHTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

complex(3, 5)
complex(*(3, 5))

EL I BIIBBOERIIBVWTHEMT O =V ZEICE D B ToNE T, D Y TZ2IT5HEICDOV
T FUHL (call) BBRLTLESV, Y&y 7 ACBOTEIRERTHDIH 50 5 Akl
SR ET, FHMliX NI - ERIcE DB TO hE T,

REIE . FAQ @ EBIE ARG IBOBE NI TTH? . PEP 362 2SR L TLZE W,

asynchronous context manager (FER2 > 7F X b~ —I %) __aenter _ () & __aexit__() XV v
FZEHRET I LT async with XNDEREZEH T 52472227 b T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEFEIHY = L — &) asynchronous generator iterator %R 3B TS, async
def TERSI Nz —F VEABITYUTOE T, yield RERHORTRELRD £, yield Rid async
for —FTHATE2EOWM U ZAEKT 2DIHFHINET,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

FEFRAY = 2L — X BRNTIE. async for XX async with X2 TR await R&DHBZ b
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
53727 T,

I, __anext__ () XY v FEM o THUPIH XNz ZIZ awaitable 72 =7 F ZiIBT asyn-
chronous iterator T3, D awaitable & 7Y =27 M, RD yield NETOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield IZ 272N, ZONMETOFITIRE (v — 2L EH REIRED try ) W —REIE X h
£33, __anext () TRINMD awaitable 12Xk > T RIS T R L —F2 1T L —42 DPERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRIHIA 7 5 7L) async for XOHRTHMATEZ A7V 227 T3, HHOD
__aiter__ () XY v K5 asynchronous iterator R I IFUER D FH A, PEP 492 TEA X
NFE L7,
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asynchronous iterator (FEFAA 7L — &) __aiter _() & __anezt__ () XY v REEREL A TP
=27 N T3, __anext__ & awaitable 79 = 7 N R BIFNIERD £X¥ A, async for &
StopAsyncIteration 4t 2 XM § 2 £ T, JFEMAA 7L =KD __anezt__ () XV v FHIRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#F¥RTEE) await X THHT 2R LA TP 27 VTF o coroutine 2>, __await__ () X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,
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coercion (A&l M UHD 2 5IZEHE S HAEDORTITON S, HEBDA V2R ¥ ZADH|DRIANDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BUMEIL D (—OFEE — D3 FEV N I % 3 2 A A URUC AT 27217 4UE TypeError
BIS DT SN E T, BREID R o/ 6. TRTOFIEIE, 7 R EHLREITH - TH, HIC 3+4.5
T3 < float(3)+4.5 ¥ W5 k51T, Fr I < =R CRICERILL ZFIENT EE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (I 7 FAbMYAr—T %) __enter _ () & __ezxit__ () XAV v RZERT DI LT with
XHNOREZEET 247927 b TF, PEP 343 28 L TLZ& W,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
OD&J(HL L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (AN —F V) L—F Y E VTN —F DI — KWL TT, ¥ 7L —Fricdkdohi
A2 HAD, BlORDSHMEISHET, aL—F VICFZL OABMEI» B NS, H2, B
BT 2ZeDNTEET, IV —F VX async def XTEETEZET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBAE) coroutine A 7Y =27 M B THETT, ar—F VBT async
def XTHEEXN, await, async for. BLY async with ¥F—T—RFZ2HFOZ ek ET, 2h
513X PEP 492 THAXNE L7z,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def £(...):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def £(...):

FUHERD 2 7 RACBFIELETH, HDEDEDLDNELA, 7AL—RIZOWTH LR, BHEEE B
FUIFAFR DFFa XY P2BRLUTITEE N,

descriptor (FRZVTX) XAV R __get__ (), _set__(), HBVE __delete () BEFRLTVEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
FbEMRBRLESTD. b BTAZ VIR THENIZNEZNDT RV TERXY v FHAFTHEINET,
FR2 ) T ROMERIZ, Python 2R AT 2 ETHERDET, 20O DE, TARAZY TR ZD,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DIEBED BB/ H 6 TF,

TAZVTEZDRAY w RIZBELTEH LG 7RI VTR (descriptor) DEE 2SL TLIZEW,

dictionary (#F) EE D ¥ —ZHIHICT) 2 HBEHITF, __hash__ () AV v F& __eq () AV R
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ T3
¥. F—n ZfHn #* 2 MM 2REEFEZERLET, VR £&. HEORT 22RLTIE
SIS

dictionary view (§#&FE 2 —) dict.keys(). dict.values(). dict.items() 2RFA 7> =7 +TF, &F
HOHHOB a2 —2R®ELFT, Thbb, HENLEINLI L a—3ZhEKML x5, &
T 2 — AN RR Y X M2 5121E list(dictview) ZEH L TSV, dict-views 2%
LTSS W,

docstring 7 R, B, EY 2 - NOBRVIDORTHZXFHNY TI71TF, ZDAA — FDETRITIZIE
HENFETH, av A JR2XoTHEN, 20752, B, £EP2—D __doc__ BHELX LT
REINET, /Y bRART Y a Yy TES GRIEFE: BELLTBRTE2) OT, A7V =27 bO K
Fa Xy baEEENRIGTT,

duck-typing 247V 27 bDELWVA VR T 2 —RAZF->TWEDPERET DA T =7 +ORl%
Riznwrars 307224 0TT, ROYIZ, BZA TV =227 b XY v RRBEUELFIEND
b LET, (FTEADISIRZT, 7LD XS RBFIE ZhI7 L THZ,1) 4 ¥
272 —REBIDEHTEZ T, LFEITHAvEINa—RE RVE—T7 4 v 7 RRELF
LTEmEEMEXEET, v 7 XA Y& type() X isinstance() WX AHIER T F T,
(7272 L. B2 R4y 7% MREEI SR TMTIZIedTEET, ) 2ofbb, HARIC
hasattr() ¥ EX FAFP 7uZ7 oI 7%FALET,

EAFP T[E8R]%Z ¥ 2 X DEFFL %55 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHD) OB$T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BUDFEET 25D EREL. ZDRED R > TORGE N EHEL £ T, ZOMBRTFRLFY
53—=FT 4 YT ARA ML, try XBIY except XD/ SADLDPRE TS, 277 =v7
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3. COXIRBFFH/ETELMEDNTVWSE LBYL AZ AL ENMRNL S DTY,

expression (R) ML DELFHEX NS, —F L £ H DX (a piece of syntax) TF, Wz 5, it
V7o, Al BIEY 22X HEFPEBTOH LY, H2R T KOEROEAERTS, Mo
Z < OEFHLEV, Python TREFEDO R TOMBERNRE VI DI TIEHD ¥ A, while DES
W RELTRERABRW X $HD FF, KABKTIRRIXTT,

extension module (#EIREY 2 —1) C R C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I 0IE fstring” 2RI, S T A=<y MEAXFT
D75 OEMEOLMTT, PEP 498 3B L TL X0,

file object (7 7 ANLA T 227 b) DY Y —ZAD T 7 £ L&Al API (read() X write() XY v K
ZRODD) ZREALTWE AT 27 M TT, 774037V 27 NI fERE N FEITL 5T,
FEBEOT 4 R LD T 740, ZOMDEA TOR ML —=IRBET AL R (FIZIX, BEAHT,
AVREYRNY T 7, VTv b SAT F)ANOT7 I LRZHENTEET, 774047222 M
file-like objects X streams & HWMENF T,

T7ANE T 27 MBEBRICE 3IEEOLDEST: O NAF)—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /A YX—=T7 24 A& io EY 2 — L TERINLTWV
¥, 77 ANT TV 20 b BAEBEHENRTTIEIE open() BB EM S Z 2 TF,

file-like object file object ¥ [AFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 T 2 D 7 7 4 Y X3 D $9, sys.meta_path TR I NS meta path finder
¥. sys.path_hooks T XN 3 path entry finder TT,

A OWTIEZ PEP 302, PEP 420 83X PEP 451 2B L TL X W,

floor division —FIL\WVNZWEEENTALD B BEERRE, floor division HEETFIX // T, Iz 11 // 41%
21272, float @ true division DFER 2.756 LB £3, (-11) // 41% -2.75 & INSVAHIC AL
DBEDT -3 1225 LITHFERLTLZEXW, PEP 238 2L TL 72X W,

function (BI#) FEOVH LANCEZ RS —HEOX D Z & T3, BBUSIZ 0 LD E5|8 2T 2 LR %
T FEOETRHCT B2 #HAT 2 Z e R E T, REIE. XV v, BEESR 23RL TSN,

function annotation (BI#(7 /7 —3 a2 ¥) BIEID T X=X RRDED annotation TF,

B/ 7—>aid, @EEEEYE of-dfbhEd: FlE. ZoBEEE 2 20 int o3|
e e HFEh, £7 int BIORDEEZFO LIRS TVE TS,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—> a Y OSORIE BRESR O THRHIEIATVWETD,

HERED AN B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,
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_future__ HEEHORWHIRSEMEEZIREDA VX ) X THEMIT 201707 < hHHT
AEES 2 —NLTF,

__future__ Y 2—/L% import L TZOAERZFMTIUX. FiRBESHID BN NzD050»
DT, WOFMET 7 4L FOKREICR 200D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yaL 7y ay) ZAlBEEONS Z 2 DRWVWAEY 2T %I T S, Python
F. ZRAT b, ERSEEMRE LB T 2RI —YaL 7 X effio ThHR—YaLryay
EIIOWET, IRN—YaL 7 Xid gc BV a—Leflio THRIETEXT,

generator (¥ =R L —2X&) generator iterator 23X 3BT, WHEOBBITEITHE A, yield KEHO
MTERDET, yield UL, for L—FTHHATE]D, next() FAKTIEZE 1 o3 OHMbDH LD
TE 23, HOWMPZAERT 2 DI E T,

WY 22— XBEBERLE IS RCL->TRE PxRL—FATL—% 27581 HD %
T, BRISNLEE®RIH SN TRVWEGE, FBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINZ A TP =7 M T,

yield D7 KIZJHFIFATIREE (JAFTEERAR LD try ix ¥z &) ZacfEL T WMHIZ—KryIch
WreahExd, DoRL—FATL—2 HfHENL &, FMILMVEZIFL X3 (B OBEBDFET
D7 TITHT LWIREED HBHAR S 2 O & MR T ),

generator expression (Y=L —&HX) 4 7L —X%2RINTT, @O, V—TEHEERT S for
i, #ipH, Z L CHEIEATREZ if M0 OoWTW3 KSR T, 25 LTl hzd, sHllo
BRI TEE AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (P =4V v 7)) Bz 28 LR C#ERIEE 3 2 BEEHEI» oM S N 2888 TT, MU
HLUKRHIC EDEERFVERIET 4 A8y F7ATY AL EDREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 72X W,
GIL  global interpreter lock BB L TL 2 &E W,

global interpreter lock (7B — N X7 Y &y ) CPython £ ¥ &X 7V ZBPFAHLTWS, —FIZ
Python ® N4 FOd—F 2752 2AL v NEg—27FFTH2 2 2HET 2 AT, 2k
D (dict R EDEELRMAAAMEEL) A 7Y =7 bETADFAKRT 7 2120 U TR ICZ S
1272 % DT, CPython OFEENS Y TNZRDET, A VX TFV 2ekEray 73522 T, vILF
Taty < ypELLUWILD AR g EHRIC, £ 2T XefHICT LT ALy FLTE
X212 D¥T,

7272 L. BHED 20D WL O DILERE Y 2 —Uid, iR Y & 2 5HRIR Y OFHAE DO EWALE
5L EIZGIL ZERT 2 KO ICRFFENTVET, £ [/O W% 3 2358 GIL 135 IRk
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ENET,

BRI HRHZRSAF ALy MU LA v 27 2 (HSh S 7 =2 2fllrVhETr Y 75 %)
DEFINFE LD, — BRI Taty FDBEDNRT + =< Y ADEP 52O THRII L ¥8
ATLI, ZONRT7 4 —< Y ADMEZFRL X5 T2, EEHD X DEHITR DRI R -2
THLEZLNTVET,

hash-based pyc (Y 2 X=X pyc 7 7 A4 L) IEMEZHFNT 272012, WIETE2Y =R 7 7 4 LORHE
BEHRAI TR Ny Y 2 lE2FHT 24 Fa—FDFX vy v 227740 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA 7Y =7 b, EFBEHZEDS ROy Y2 lBl2HD
(_hash. O AV v FARE)., lOF T 22 b LHBHTES (_eq () AV v AR 47
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2l RORENDH D 7,

Ny Y ARBERA TV 2 7 PEARHEDOF —REEGDXA AN L TR £ T, HEPESD T — X ME
BHETA Y & affzfioTn2256TT,

Python DA 2 2 =X INVRHMHABIALF T 27 NI IZLAEDRNY P 2R[RETT, (VR MREHED
E£97) I2a—&RITNRAVTFENY T2 RARETT, (X N% frozenset DX S72) 4 I2—&7
N a Y THE BREBNy S aflfTHLEEDHNYy Y affETT, 2—YF—ERKDI FADA ¥
ARVATHDZEIRATI 27 MEIT 74V P TAY T 2A[fETT, ZNHE3LT (HHZRWT)
FEBFEFRIEIEFEMTH D, Ny > afElF idO) L FsNE T,

IDLE Python OfiARFEEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfFHERY
IR ICFE S TV S BRI ZEREDO L7 1 R 4 &2 T ) RIRET T,

immutable (£ I 2= 7NV) BEDHEEFio7A T 27 b TT, A I2a—XTNRFTT =7 MTiF, &
fli., XFH BEIOXIAREPHDET, ToDATI 27 MMEZEZONER A, HOEZF
BEELBIE, FlB A 7027 P2ERLBRTFNUERD ERA A 32— TR TP b
F EEDANY ¥ 2 @R 72 5 RN CEHEREEH 2R LT, BEOF—2Z0HITT,

import path path based finder 7% import § % EY 2 —VEBRRT 251 (L7214 path entry) DV R b,
import 1. 2DV R MIEHE sys.path ORETH, 78y F—YOHEEIB Ay F =D D
__path__ BE»SHHKE T,

importing $»%EY 2—,1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2 k5123 3 0E
T3,

importer EY 2 —LAEZELTO—RT2LF 7T =2 b, finder & loader DEBLHLTHHEATI 27 b,

interactive  (Xf&) Python ICIEMGENA > X TV 2B D, XPREA VX TV EZDTR Y T MANT
% L HIPRICFEITINTHRRZ R 2 223 TE £ J, python B EIHELEZFTICETLTILEI W,
(AYE2—FDAXA YR =2 =5 Python DXNFEINA Y &2 T X2 EHTEZ20H LNEETA, )
MEEA 2TV ZE FHLWTATT7EZHLTALD, EV a2y =Y OHETRNWTAHS
(help(x) ZHXTBVWTLEZIW) DICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N ba—F
AVNRATRDHL7DIT, TOXFNIEKRTTH, ) TTTOAL Y& FYXEELIE. Y —RAa—FD
77 ANE, FTFETARERICLTOLFETIR I Vo R Lic, BFEFITTES L2 EK
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LET, A VX7V XEROZEBBIIEE., a0 4 FHROSFELD bHFE/ TNy DV A 7 VIdHE
WHDD, Fu T ADETIERITENTT, WEN ST XN,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v bRV U2 EFE SN, T 2= TRTOD
ZVT 4 ANBNEBEEERED, TRTOMRLIY Y — R Z BRI T 2. Rl 7 = — X
ADET, 2O7 2R AN=JOALIE 2EBEFIHELET, ZARID - —ERDT X
b2 7 & —% weakref A=A Ny IRPUHINEZZ VBN ET, v v PRV Y7 2 —AHITHE
TENBa— Rk, ZOBMKIETE Y)Y —ARTTIERELR WV (X B 2HIEFA TV —EY a2 —
LR warning #HETT) 72Dk 4 RAPMIER L 3,

AVR—TYVENT vy AU TEZFEREHIZ __main_ TP a2 —RETERTWERAZY T+
DETPKT LIZZ LTI,

iterable (KIERIREA 7P =7 b) BRE—HIC 1 23 OREZ2 A7V 227 FTF, KIEAREA TV =2
F OB, (1ist, str, tuple LW o) B TOT =7 Y AHP dict R T77AINF T Ik
YWo o DIES — 7 AR BB WIE Sequence BRFRERE L2 __dter () XYV v Fd
__getitem__ () XV v FEFOEEDI IADL VARV ANEEINET,

RIGVIREA 7P =7 MiE for V=T AR ZOMEL D=7 YR RIEFE: 22 TOY—7 YR LI,
3= Y 2T R 220 v S ER) BEE L 72 B4R (zip O, map(), ...) THIAICE £3, K
BAREA 7Y = 7 b RHHARAALBEE iter) DI LTET ., A7V 27 MW T 24 7L —X%
BLET, 204 7L —RIE—#HOEE G| &JETHIERN T, @HFIIKERES 7Y = 7 h RS B
12X, iter() ZMEAZEDATL =R AT =27 V2B TERETZ2HEEIH D FH A, for XTI
DIRER BEIFNZITV, — RN R EZ DL ER L T =T ZE LTV AHA 7L — X 2R L E
T, ATL—F =TV DxRL—F BBIRL T,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT A 7L —XD __next__() XV v K&
DIRURFOH S (£ 7203 AA BB next ) ICHET) &, ADOHTOEEEZ —DFTORLET, 77—
2072725 . D DIC StopIteration HIAt 2R LE T, ZORKT, A 7L —&A 7Yz
MIRETED, ZhLIBEE __next__() ZEMATD StopIteration ZEH L ET, 1 71—
R, ZDATVL—RA T =27 VEAKRERT __iter _ () XYV v FEEELRFNIRSRVDT,
AT L =IO iterable ZZH T 2I1ZL AL DEHICTHATEE S, 3o 2 b & LEABNIERD
RIZITHE5%A—FTT, (List DEHR) avy7F-4A 7Y =7 NI BE% iter () B A 7
T MIHELED for V—TWTS 2R, FilREHOA 7L —2Z2ERLET, ZhzeA
FL—=RTIIB T 5L, HBOATL—>a Yy THRAFEAOFR LA TL—RF 7Y 22 FEHEHIC
RS, ZOAYTFDEIIR>TLELET,

A7 I typeiter I2H D T,

key function (F—BA%) ¥ —BI%. » 2 WVWIEEERKLIZ. vV — M RIEFHED 7D D% R IO L]
REA 7Y = 7 b (callable) T3, flZIF. locale.strxfrm() % F—RAEUCH 21X, a7 — L IKIFD
V—rDEFIZDo o7y — b X —FRLET,

Python D% < OV — Mg F —BHEZITIR D BEZOM SIERS 7L — AL E2EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BBEELTERVL 225D 59, BIZIE str.lower() XV v F&RKCF/INCFZ KA L%
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WY — b ETIF BB LTS ZeAHRET, H2WIE lambda r: (r[0], r[2]) © &>
7% lambda R 6 X —BZEZ Z e N TEE T, £/, operator EY 2 —/LiL attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A I 7 X ZRHL TV E T, F—BIK
DIED 5 & FEWFT DA Sorting HOW TO S L TL Z&E W,

keyword argument FE5|E S L T2 E W,

lambda (7 &%) EHD4 > 5 4 VBT, BEDIFRH S 2z 1 20 X 2E8AHFT,
7 LA XA EE DX lambda [parameters]: expression T3J,

LBYL [Z2EHBIEDH (look before you leap)) DMETT, TDa—7F 4 Y ZTAXALTIE, FFOH LM
R&ATHENC, BIRINCHTHESMT (pre-condition) HEZITWE S, FAFP 77 a—F BT, o f
X372 S AMDND OO TS,

<ILF ALy ML ZBRE T, LBYL 77 —F13 7 27 @fE e " R BREOBAREELS| &
BZTVRIDBHY EF, HlZE, if key in mapping: return mappinglkey]l ¥ 5 a— FiZ,
HEDE, HlDRL v RHBERDEIC mapping 725 key ZFE DR KM L T, ZOMEEZ, v
73 %h EAFP 7 7/a—F %5 Z L THIRTE £73,

list (Y AF) Python O#AIABLD =TV TF, VAPEWSEATTITH, V27U R PTERZL,
DOFEETE S HH (array) LRED S DT, HEREADT 7L RIF O(1) TY,

list comprehension (VX FHNEKE) ¥ —7 Y AHFDRTH 5 WIE—HOERZUHL T, ZOMR1 545
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 £52&, 025 255 $TOMEKE 16 EHELEL (0x..) LEXXFINH6%25) R b
BEEBLET, if HildA 7> a v T, if HiHROVEA, range(256) DL TOEEIMHE XN T,

loader £V a2 —N%R—RKFTBA 727 b, load_module() EWVWIHHHIDAY v REEZELTWRIIN
2D ERA, B—K 13— MMNIC finder 2> HIBRENE T, FMlld PEP 302 %, abstract base class
IZ2W T importlib.abc.Loader # B L TL 12X W,

magic method  special method @ < 72 7-FIZEFET T,

mapping (¥ vy BV ) {EEDOF —HFRKE VK- F L TWVWT, Mapping 7 MutableMapping @ fHHREE Y
TR THREINEZXAY Yy REFEELTWSary7F+-F 7927 b TF, HlZIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 7% ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiZH D FTH, AW TT,

meta path finder 23525 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISAAN

metaclass (X RV T R) ZTADI FTRATT, 77 AERIEZ. 77 2%, 77 A0kHEL, BEZ 72DV
AMEEDE T, XX T TRIF, TS 3 D5 E LTRIMD, 7722208 E2AVE T, &
YAYDETY 27 MEASEE GRIEX R 25 2A0D) 77 40 hOEEZEMHELTVE T, Python
DAL DIEH AR LDALR Y T AR TEDZRTT, FLALDI—HF—ITWM-T, X&T7J7RIX
ELRBEDZNSDTT, LA L, —HMOBETIE, XX 7T RAIRNTIZLH Y P RGEEREL
T e ZRBBEET 7820 u Bl o720, ALy Fe—7WRBILED, A7V 27 FDAERE
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BEFLZD, YN b reFEETLIRYE, ZLOGHTHHEAET,
AElllE AETSR ZBRL TSN,

method (XY v F) 7 7 AKEKOPTERSNLEE, 207 72D Y22 2ADEEE L THUOHE A
7HE. XYYy REA VARV AA T 27 b RE— 58 L LTRITIWD £F (Z0FE 5183\
self YIHINET), B & FAFINIERO—TF SR LTLIZE W,

method resolution order (XY v FEERIERF) FRRHICHEIEK Y 7 AR EREZRRSI NS IHEETT, 2.3
LD Python 4 ¥ 2 =7V XBXERT 27130 X LDFMITOWTIX The Python 2.3 Method
Resolution Order ZZMR L TL 72X W0,

module (3 2 —1) Python 2 — FORMEMNY LTIEEB ATV 22 M TF, BV 2 —LZEED
Python * 7Y =7 b2 ELHAZEMEZRD 3, Y 2 —ILX importing OLIRIZ & - T Python 12
MAINENE T,

N T—2 ZBRLTLIEEW,

module spec EY a2 —lEku— RT3 ffbh s v R— MEEOERE ETHARTZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y XA TF,

MRO  method resolution order ZZR LT Z&E W,

mutable (3 2—X 7)) I2a—XTNLEF T2 ME 1d0) 2EZ D I RHEABETEE S, 1
Sa—27)) WML TSV,

named tuple 7 HEIMTEX A7 205 HFEE. XSV ERR L TOWT, 4 7 v 7 A0 ERITh LEE
PEoTD7 72 ASTEBEROTPL Y JRISHAENTVET, Z0HP T I R MIOEEED #F -
TWbZebdHHET,

time.localtime() X os.stat() DR DEZ EZL WV D0 DOMAAABIIAFIN & 2 T LTF, i
DHiZ sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EoBlD & 512) WL o204 & X T NFHAAARNI L o TV E T, Z DI d AN & X T
F, BHEODZ 7 AERT tuple ZMAR L, HATDOT 4 — L FEERL TERTEET, Z20X57%7
Z ZIEFEFTE VLD, collections.namedtuple() 7 77 M UBITIER LD TEE S, BHOD
TR, FETEWLAHIN & X TR BABDHHEIR & & TN R X Y v R 2BINT
EREr I

namespace (FAHITZEMH]) ZRAIEME N2 HTTT, AETERIIEF L LTEESINE T, ARTERICIZA
Tz bD (XYY FO) ANFIIRod DT TR, BRSO, RENZS D, ZLT
HAAADE DD D FF, HRTZERFAIMOERZHCILICL>TEY a2 -2 Y R—bF
%, Bl Z1XBI% builtins.open ¥ os.open() XHHTZEMTRANEINTVWET, F/h YOEI 22—
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DB EREL TWEHRT 5 Z I & - THARTZERIEAHN E RTFEZZELE T, HIZIE
random.seed() X itertools.islice() ¥EL . ZNFNEY 2—/L random X itertools T
HIEXNTWSE I EPHLNATT,

namespace package (BHIZEM Sy r—I) BT R Fr—YDary7Fe LTREXNS PEP 420 package
» Namespace package 1382 6 K YHRBZH 723, __init__.py 7 7 A DR\, regular
package B2 D E£T,

module ZZHR L TL 72E W,

nested scope (R A FEIN/RaA—T) HMITERIN TV IEBESIT 2MEETT, HlRE. H 28N
OB OHFTERSIN TV 56, NUIOBEBIAMIOBEBFTOZEREZSMTE X3, A X PShik
RA—=TRZT 7 4N N CREBOSBRZINTE, ZHORARZTELVOTHEREL TSV, B—
ANZERE, mHAMD R 3 —F LR ZHABTELE T, RIS, 70—V EHZ[fS £ 7a—
NARTEREOEEFHAEEX L ET, nonlocal THMUDERICEZIADE T,

new-style class (IR XA NI FR) GTERTDI FAXATY =7 MIHbILTW 2K O 4]
TF, BHEID Python D=2 a3 YTl iRXA NI T RADAD __slots__ .« TARAZ V) TR,
__getattribute__ () . ZTAXY v K, ZLTEHNXY v FED Python OF LV, ZHELHERER
FATEE L7,

object (A7 =z b)IKEE (JBIERM) LERSNLBEEHEN (XY v F) 2302 TOF—&, b LI,
ETD FHRAEAILI SR OEMOEEY 5 XD &,

package (Sv 7 =) ¥ TEY 2 —ASLHFWCY TRy F =YV 2 BB DK D module DT TS,
HIZE, Ny =2 __path__ EH%E$FD Python #7227 b TF,

reqular package £ namespace package B L TL 72X,

parameter (fR51E) HHEITDFEAET B ( AV Y F ) DERICBWTEEIZT 5 518 2HEL %
T IREIEIIE S RS D £

o MEBFEIFF—T—F: IB THEI2WVE F—T7—F3H 2 LTETI P TEZ5I8ERELE
Fo RIS ZIEBLTD foo = bar D& ST, T 7 4L b DRFIBOFEETT:

def func(foo, bar=None): ...

o MEHHM: MEBICXsTOAGZALNZGIBEIEEL T, MEFEHDLIEIE BBERDOTIBOV
AFDHTENLDBRAIZ / ZEBDBZ I TERTEZET, HIRIXTEOD posonlyl ¥ posonly?
EESERAT IR £3:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FEH ¥F-—U-FZIoTOAEGZOLNZ5HERELET, ¥—7V— FEHDGIH%
FEZRTEBEANE. BIZIELLT O kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES B E TR x DB TT:

def func(arg, *, kw_onlyl, kw_only2): ...
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o TAIERNME: (ORFIE TSR SN TEDOMES IBUIZ T) (EEOER OB A5 2
BNBZZERIEELET. ZOXIRIREIEIE. ITD args @ X 5 WRGIEHA DRI * 2D 3
CETERTEET:

def func(xargs, **kwargs): ...

o HAERF—T—F: (MORGIETRICZII SNLEREDF -V — FIlEIIMAT) EEOHEEKD
F—U—F5BRE5EZ5N2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IREIEA DRI #*% DT B I TERTEET,

REIENEZA T2 a v e HBEDIBDOEL HBIFETE, A7 aroiucidT 7+ MEDIEETE
%9,

RE1% . FAQ ® FE5I B K5I DEWIIMTI2? . inspect.Parameter 7 7 A, BHEE £~
v ar, PEP 362 ZZRLTIEEW,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) PR L7z finder T3, G %
BNz path entry HBEY 2 —NE BT 2 HEEH > TVWET,

NRAZY P =T 74 Y EPRETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
LT ZE W,

path entry hook sys.path_hook V R MZH % callable T, f8E X7z path entry IZHBEI 2 —NL% R
DT B IEEH > TWBIEEIT path entry finder 2B L F 3,

path based finder 77 # L+ @D meta path finder ® 1 2%, €Y 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =2 }) 77 A L¥ AT 682 %KL £ T, path-like A 7Y =7 M, <
A%RT str A7V 27 bR bytes A7V =7 b, %703 os.PathLike B ba L ZHEEL T T
PV bDENDHTT, os.PathLike 70 F LBV ER—-FLTWVWELF T 27 X os.fspath()
EIOHT T str £720d bytes DT 7 A LT AT LNRRAWZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str H B WL bytes IKRZDEMRIETSDIMHX EF, PEP 519 TE
AZNZE L,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 IR L THEREZRMET 2. H 20
Python OHHERER £ OBIERERIFICOW TR T 2RI XEFTT, PEP &, HEEIC DWW TOEER
HIHERR L 1B R 5 2 RE Dl (BiER) 212 2 NETT,

PEP &, HEREORRE D2, a3 2 =7 4 X2 MEREDOER . Python 1272 TN 2 i&aEHRNT
DXENDTD DI LN OMHEE 22 e Z2BKLTWE S, PEP 0FZHICE I 2=+t NDEE
Eztis> 2. RMERZELT 2 COREBIHD £,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 A VDS (zip 7 7 4 MITHE
MENTVWEEEDHZ) 1 D2DF 4 L2 bV IZKEHE N2 D,

positional argument (fiIE5|#) =E5|EH 2ZHL TS W,
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provisional APl (B7€ API) 5#¥E5 4 75V D127 HARVELREED HETEINICFRA S N DT, ZD XS

BAVERT 2= ANDORKEREEIZ, WETHZ L EINTVIHEHIRINTOEEAN, a 7HFHEE
KXo TREL AIhZ, RITIFEILEE ([ V27 2 —ADHIRETEENS) WMTHOILA X
To TOXIBEERILRAITONLDDOTEDD FEA - Z4Ud API ZHARALENCIEZRE L S
NTCWERERPZERE L 2ICDOATONE T,

BE APT 12OV TH, BABHMDLWERZ R&FER LARINTHET, MERIHIL
Ba TR EIRRIRISR R T RETT,

ORI ED, EBES A TS VIEMEERZ TS Vs —ICRVWHEELAD SNE Z L,
FRREEZ TELZH N E T, 5l PEP 411 2SR LT 7Z& W,

provisional package provisional APl SR LT EE W,

Python 3000 Python 3x VU —X5 4 D=y 7 3—ALT7T, (Python 3 BEWVIERDEES - ZEHIZ/ES

NI=EHETY, ) "Py3k” tHgEhaZedHD T,

Pythonic D FFET—RNNZE Z T TEPN 2 — F T3, Python OFFIC—RIVZLA 7 14 4 210>

72EZ R a—Fh. flZiEX. Python O—f&i A 74 F L TlE for XEME>TA T 7 7NADITN
TOERIZE->TL—TLET, MDZ L DFFEIX I DLHAIZZR WD T, Python 1B TV
ANERODICBEDO DY > X =25 b LhEHA:

for i in range(len(food)):

print (food[i])

ZATH L, Bz Pythonic R

for piece in food:

print(piece)

qualified name (Bffi%) £V 2 — DB — L2 a—=T 05, ZOEY 12—V TERINLZ T A, B

XYy FAD, ” R 2FRT Ky VEAREL T, PEP 3155 TEHEZINRTWET, by FL~LDH
B r o 2TlE, BHigIEIA 7227 FOARIEREILC T

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 AADOBRBTHEDLNS 2, TREMH (fully qualified name) IZTXTOHASy Fr—I% &
2D Ky FAKREE, HlZI1L email.mime.text ZEKL F 3
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>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BAV U b)) H2A 7T 27 MITHTEZHO, BRIV IB 0K E, ZD
F7T 27 MIWEINE T, ZH Y Y MIEFIX Python ® 2 — R RGN ERAD. CPython
FREOHBERERTT, sys TV a—ME, TR IV—PEEDA T =7 bOBRAY >V b 2AIS
729D getrefcount () BIFZRMAL TV E T,

regular package 1ZfMYR. __init__.py 77 ALEBLT 4 L7 U & LTD package,
namespace package EZBBLTL EE W,

__slots__ Z7S5RANTODEST. A VARV ABHOHEEBEDLNLDERLTBE, 4 VARV ARFER
R332 T, XEVERHWLET, ZhRXLfEON27 7=y 7T, ELLIESEAPL b
Uy F—72DT, Mrr—A, FIZIEZAEVIREREL 227 TV 5 —2aryTA VARV ADKRE
WFET S, LWVot e BRRE, FDRVOBRZ M TT,

sequence (=7 Y R) BEA VTV R X DMBIRERT 7 A% __getitem _ () FiEA Y v FZ2@
CTHR=PL, REZEIRT __len _ () XY v REERL iterable TF, MARAAHBY —F ¥ BN
¥, list, str, tuple, bytes REDH N 3, dict & __getitem _ (O & __len _ () dHYKR—FL
FIH, MBEOBRCEE TR IMEED immutable 72 ¥ —%{F5 728, > —r Y ATEELTYEY
27" (mapping) £ AR EINTVWEDTERELTLIZZ W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__ () and __len__ (), adding count(), index(), __contains__(), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the
set of strings {'r', 'd'}. See URX . E&. HEDET.

single dispatch  generic function D—FTHEEIT—DODFI DA X HBEIRENF T,

sice (RF4R) —MIC S—FT VR O—WEGBF TSI 22 by A4 AL, RFEER [ THA SNLH
BoBoficanyzEL e TESNET, BIZIL, variable_name[1:3:5] T3, MAHFEIN (IFF)
LEIE slice A7 Y =27 FEWNETHHL TWE T,

special method (kX Y v V) & 2 HNTREDEIE. HIZIXNNE Z F % 72012 Python 2 HHEEICIFH &
NBEAY v R, ZOMBEDOXY v Flid, XYy FHRORWLEREIIT VX =237 2 DDV TVE
To RIRRX Y v FIZOWTIE FFEAY v B TR SN THE T,

statement (32) SUERA — b (2= KD” 70y 27) KRARBERTT, U & 0¥ —7— Fb MR
NBbDDEELHTT, BEIIE if. while, for BHD ET,

text encoding L=a— FXFH|rzL>a—-RF§23a—-7v T3,

text file (7FATLT7740) str ATV =20 P 2HAFEZTES file object TF, LIELIE. 7F A7 >
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AVZEBRITAAL MEFO T — XA PV =227 278 AL, THFAMIY =T« 27 2 HEINAT
WET, 7F¥FRA M7 74 1DHIE, sys.stdin, sys.stdout, io.Stringld 4 Y AKX YRR ETF
AFE=F ("r'or 'w') THWZT7 74 LTI,

bytes-like ZT T RFHAEBEETEDZ 77 ANA T2 MiZOVWTWIE, NAFUT7AIL 5
L TLIZE W,

triple-quoted string (=87 # — FXFS) 3 0DEE L7z +— PElE (V) AT ARARr 7 4 — () THE

type

NILTFH, BHED (—E) 74— P XFINCHARTRETE 2 XFINENEDH D FHAD, O
OHHETEHTS, 1202 2200#K L7 +— il B2 A —THLIZEL ZBTEET L. 1T
T (\) 2HHLRL CHOEBITICERD 2 D TELZDT, FFaXyi—yaryI7hE#HEL
RRICRF IR T,

(B]) Python 7Y =227 bOBRIEA TV 2 7 bBED LI REDDERDET, HOHWEF TV = b

W ZFf > TWET, A7 22 bOBIX __class__ BHET7 272 AL%D, type(obj) THIGL /-
hHkRET,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £55

M4y 7R3 Ber b Z2HMLT 2DICHHTTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

ZHERDEIICEDFHEAPT L TEEZI:

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

HEEEDFIHD D % typing & PEP 484 2SR L T X0,

type hint (e > ) Z8. 77 AEW. DRI X —Z2RDEDOHIFRFE N BI248E T % annotation

T

e > MERZATIZL K Python TIXHRHITIED D FRHAD, EHVEHNTY — LIt o TEHTH D,
IDE ®a— RFisee )V 77 72 ) Y 7 OFIFITHRD £5,

ra—NLVEK 7A@ BT -2 L ERTHRVWBIODE E Y M typing.
get_type_hints() THUFTZ %7,

HEREDFADI D % typing & PEP 484 2ZHRL T2\,

universal newlines 7*% X F X b VU — ADBRED—2T, UTOITRTEZITREFEIHKL £ Unix OITAR

HE '"\n'. Windows OE '\r\n'. H\ Macintosh DE '\r's FHEIZOWTEHL L 1Z. PEP
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278 ¥ PEP 3116 . X 5IZ bytes.splitlines() 3SR L T ZE W,

variable annotation (E7 /7 —ay) ERBH2WVIET7 7 ZAEHD annotation o

ZWDHHNE 7 7 AREICERZH 728 23, AARTRERTT:

class C:

field: 'annotation'

BT 7 T7—ra iZ@ER EEYE ODIZEONET: fIZE ZOZEKIT int DEZIS Z &
I TVE S

count: int = 0

ZRT /T — a DU OWTIE FRGETRASL (annotated assignment statements) i T g
LTVWET,

Z DREREIC O WS L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 72X,

EZNY

virtual environment ({RABESR) BRI D B X N2 RITEE TS, 2k D) Python 2—% & 77V

r—2aYERLY AT AETHWTWAMO Python 7 7V 7 — a VOB BT 2 Z k<
Python v 7 —YDA VA =L EBEHEITI N TEET,

venv ZZIR L TL ZX W,

virtual machine (RIEE<> V) BRIV 7 by = 7LD EREI N3 ¥ a—&, Python O~ >~

F. N ba—Fary LIl N1 Fd—F 2FTLET,

Zen of Python (Python ™15 ) Python ZHfiE LA $ 5 ETOEZ %, Python ORKEFEAIE %

YA MZL7dDTT, M7 m > 7 bT 7import this” £ 322 ZDVR M EHEDET,
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CORFaAXYMIDOWVT

ZDORF2RXY I, Python DR Fa Xy M 2FELREANE L TELONL FXFaXy ety yo
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh @ Alternative Python Reference 72 =27 b5 Sphinx 132 D74 T 7215 %
L7z,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!

165


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
https://github.com/python-doc-ja/python-doc-ja/issues
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.8/Misc/ACKS




8%

BRe>1E>2X

C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.18 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.18 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.8.18.

4. PSF is making Python 3.8.18 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.8.18, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I 1% L)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=STRER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I 1% L)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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C.3. Licenses and Acknowledgements for Incorporated Software 177



The Python Language Reference, 'J1)—2X 3.8.18

(FiDR— 25 D %)

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STEER)

178 1% C & B 1€



http://www.netlib.org/fp/

The Python Language Reference, 'J1)—2X 3.8.18

(FiDR— 25 D %)

or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e Neither the name of the W3C nor the names of its contributors may be used to endorse or

promote products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING 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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__aexit__() (object DXV w k), 61
__aiter__() (object DX v k), 60
__all__ (optional module attribute), 122
__and__Q) (object DRV v F), 54
__anext__() (agen DXV v R), 94
__anext__(Q) (object DXV v ), 60
__annotations__ (class attribute), 32
__annotations__ (function attribute), 28
__annotations__ (module attribute), 31
__await__() (object DXV v k), 59
__bases__ (class attribute), 32
__bool__() (object method), 52
__bool__() (object DX k), 41
__bytes__() (object DXV v k), 38
__cached__, 76
__call__() (object method), 99
__call__() (object DX w k), 51
__cause__ (exception attribute), 118
__ceil__() (object DX w k), 56
__class__ (instance attribute), 33

__class__ (method cell), 49
__class__ (module attribute), 42

__class_getitem__() (object DI F AKXV v R), 51
(class namespace entry), 49

__classcell__
__closure__ (function attribute), 28
__code__ (function attribute), 28
__complex__(Q) (object DRV K), 56
__contains__() (object DXV w K), 53
__context__ (exception attribute), 118
__debug__, 116

__defaults__ (function attribute), 28
__del__Q (object DXV v K), 37
__delattr__(Q) (object DRV F), 42
__delete__(Q) (object DAYV F), 43
__delitem__() (object DXV v k), 53

__dict__ (class attribute), 32
__dict__ (function attribute), 28
__dict__ (instance attribute), 33

__dict__ (module attribute), 32
__dir__ (module attribute), 42
__dir__Q) (object DR w k), 42
__divmod__Q) (object DAYV v K), 54
doc__ (class attribute), 32
__doc__ (function attribute), 28
__doc__ (method attribute), 30
__doc__ (module attribute), 31
__enter__() (object DAYV v ), 57
__eq__Q (object DXV v K), 39
__exit__(Q) (object DXV v F), 57
__file__, 76
__file__ (module attribute), 31
__float__() (object DXV v F), 56
__floor__() (object DAYV v F), 56
__floordiv__Q) (object DXV v ), 54
__format__() (object DAYV v F), 38
__func__ (method attribute), 30
__future__, 153

future statement, 122
__ge__Q) (object DAY v k), 39
__get__() (object DX w k), 43
__getattr__ (module attribute), 42
__getattr__() (object DAV w F), 41

__getattribute__() (object DXV v F), 41
__getitem__() (mapping object method), 36

__getitem__() (object DXV W ), 52
__globals__ (function attribute), 28
__gt__O (object DAV v K), 39
__hash__() (object DXV v k), 39
__iadd__Q (object DXV k), 55
__iand__(Q) (object DRV v R), 55
__ifloordiv__() (object DXV v ), 55
__ilshift__(Q) (object DAYV v F),
__imatmul__() (object DXV v F),
__imod__(Q) (object DRV v k), 55
__imul__(Q) (object DX w k), 55
__index__Q) (object DAYV v R), 56
__init__(Q) (object DXV v k), 37

55
55

__init_subclass__() (object DI F AKXV v R), 47
__instancecheck__() (class DX v ), 50

__int__Q) (object DAYV Y K), 56
__invert__Q) (object DAYV v K), 56
_ior__() (object DAY Y K), 55
__ipow__() (object DXV v F), 55
__irshift__() (object DXV v F), 55
__isub__() (object DXV v R), 55
__iter__(Q) (object DXV v k), 53
__itruediv__Q) (object DXV v F), 55
__ixor__(Q) (object DAYV w K), 55
__kwdefaults__ (function attribute), 28
__le__Q (object DRV F), 39
__len__() (mapping object method), 41
__len__(Q) (object DR w k), 52
__length_hint__() (object DAYV Y ), 52
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__loader__, 75
__1lshift__(Q) (object DXV v F), 54
__1t__QO (object DR K), 39
_main__
EYa-l, 64, 139

__matmul__() (object DAYV v R), 54
__missing__() (object DAYV v F), 53
__mod__Q) (object DXV K), 54
__module__ (class attribute), 32
__module__ (function attribute), 28
__module__ (method attribute), 30
__mul__(Q) (object DAY F), 54
__name__, 75
__name__ (class attribute), 32
__name__ (function attribute), 28
_name__ (method attribute), 30
__name__ (module attribute), 31
__ne__Q (object DR k), 39
__neg__(Q) (object DAY v K), 56
__new__Q) (object DXV F), 36
__next__() (generator XY v K), 92
__or__Q) (object DAYV F), 54
__package__, 76
__path__, 76
__pos__Q) (object DR F), 56
__pow__(Q) (object DAYV v F), 54
__prepare__ (metaclass method), 49
__radd__(Q) (object DAYV k), 54
__rand__() (object DX w k), 54
__rdivmod__() (object DXV v F), 54
__repr__() (object DX w k), 38
__reversed__() (object DXV w K), 53
__rfloordiv__(Q) (object DXV v F), 54
__rlshift__(Q) (object DXV v R), 54
__rmatmul__() (object DAYV v F), 54
__rmod__() (object DXV v R), 54
__rmul__() (object DXV w k), 54
__ror__() (object DAY wR), 54
__round__(Q) (object DXV v ), 56
__rpow__() (object DXV w R), 54
__rrshift__() (object DXV v ), 54
__rshift__() (object DXV v F), 54
__rsub__() (object DXV w k), 54
__rtruediv__() (object DXV v ), 54
__rxor__() (object DX w k), 54
__self__ (method attribute), 30
__set__(Q) (object DAYV v F), 43
__set_name__() (object DXy F), 43
__setattr__() (object DXV v F), 42
__setitem__() (object DAYV v F), 53
__slots__, 161
__spec__, 76
__str__Q) (object DAY v K), 38
__sub__Q) (object DAYV v k), 54
__subclasscheck__() (class DXV v k), 50
__traceback__ (exception attribute), 118
__truediv__() (object DXV w F), 54
__trunc__(Q) (object DXV v ), 56
__xor__(Q) (object DRV F), 54
{} (curly brackets)

dictionary expression, 89

in formatted string literal, 16

set expression, 88
| (vertical bar)

EEF, 102

|=
augmented assignment, 114
~ (tilde)
BEF, 100
i 7
asynchronous-generator, 94
Boolean, 25
built-in function, 31, 99

built-in method, 31, 99

callable, 28, 96

class, 32, 99, 134

class instance, 32, 99

complex, 26

dictionary, 28, 32, 40, 89, 95, 113

Ellipsis, 25

floating point, 26

frame, 34

frozenset, 27

function, 28, 31, 98, 99, 132

generator, 33, 89, 91

immutable, 26

immutable sequence, 26

instance, 32, 99

integer, 25

list, 27, 88, 95, 96, 113

mapping, 27, 33, 95, 113

method, 29, 31, 99

module, 31, 95

mutable, 27, 112, 113

mutable sequence, 27

None, 24, 112

NotImplemented, 25

numeric, 25, 33

sequence, 26, 33, 95, 96, 106, 113, 127

set, 27, 88

set type, 27

slice, 52

string, 95, 96

traceback, 34, 118, 129

tuple, 27, 95, 96, 108

user-defined function, 28, 98, 132

user-defined method, 29
F—U—F

as, 120, 128, 130

async, 135

await, 99, 135

elif, 126

else, 120, 126129

except, 128

finally, 117, 120, 128, 129

from, 90, 120

in, 127
yield, 90

T a-lL
__main__, 64, 139
array, 27
builtins, 139
dbm. gnu, 28
dbm.ndbm, 28
io, 33
sys, 129, 139

BI5
AssertionError, 116
AttributeError, 95
GeneratorExit, 92, 94
ImportError, 120
NameError, 86
StopAsyncIteration, 94
StopIteration, 92, 118
TypeError, 100
ValueError, 101
ZeroDivisionError, 100
RIREH
PYTHONHASHSEED, 41
#HIAHEIEK
abs, 56
bytes, 38
chr, 26
compile, 124
complex, 56

divmod, 54, 55
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eval, 124, 140
exec, 124
float, 56
hash, 40

id, 23

int, 56
len, 26, 27, 52
open, 33

ord, 26

pow, 54, 55
print, 38
range, 127
repr, 112
round, 56
slice, 35
type, 23, 47

A

abs
# A2 A, 56
abstract base class, 147
aclose() (agen XYV K), 94
addition, 101
and
bitwise, 102
BEF, 106
annotated
assignment, 115
annotation, 147
annotations
function, 133
anonymous
function, 107
argument, 147
call semantics, 96
function, 28
function definitionm, 132
arithmetic
conversion, 85
operation, binary, 100
operation, unary, 100
array
EDa-, 27
as
except clause, 128
import statement, 121
F—7U—F, 120, 128, 130
with statement, 130
ASCII, 4, 13
asend() (agen MXYw R), 94
assert
X, 116
AssertionError
BN, 116
assertions
debugging, 116
assignment
annotated, 115
attribute, 112, 113
augmented, 114
class attribute, 32
class instance attribute, 32
slicing, 114
statement, 27, 112
subscription, 113
target list, 112
async
*—7—F, 135
async def
X, 135
async for
in comprehensions, 87

X, 136
async with
3, 136
asynchronous context manager, 148
asynchronous generator, 148
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 148
asynchronous iterable, 148
asynchronous iterator, 149
asynchronous-generator
FIZxIh, 94
athrow() (agen XYV R), 94
atom, 85
attribute, 24, 149
assignment, 112, 113
assignment, class, 32
assignment, class instance, 32
class, 32
class instance, 32
deletion, 117
generic special, 24
reference, 95
special, 24
AttributeError
B, 95
augmented
assignment, 114
await
in comprehensions, 88
*F—7—F, 99, 135
awaitable, 149

B
b
bytes literal, 14
b"
bytes literal, 14
backslash character, 8
BDFL, 149
binary
arithmetic operation, 100
bitwise operation, 102
binary file, 149
binary literal, 19
binding
global name, 124
name, 63, 112, 120, 121, 132, 134
bitwise
and, 102
operation, binary, 102
operation, unary, 100
or, 102
xor, 102
blank line, 9
block, 63
code, 63
BNF, 4, 85
Boolean
operation, 106
FISxUR, 25
break
X, 120, 126, 127, 129
built-in
method, 31
built-in function
call, 99
FTTxUk, 31,99
built-in method
call, 99
FIoxU b, 31,99

builtins
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EVa-JL, 139

byte, 27
bytearray, 27
bytecode, 33, 149
bytes, 27

HAHIAAHEE, 38

bytes literal, 13
bytes-like object, 149

c, 14

language, 24, 26, 31, 102

call, 96

built-in function, 99
built-in method, 99
class instance, 99

class object, 32, 99
function, 28, 98, 99
instance, 51, 99

method, 99

procedure, 112
user-defined function, 98

callable

TSIk, 28,96

callback, 149
C-contiguous, 150
chaining

comparisons, 102
exception, 118

character, 26, 96

HAHIAAHEEE, 26

class, 149

attribute, 32

attribute assignment, 32
body, 49

constructor, 37
definition, 117, 134
instance, 32

name, 134

72Uk, 32,99, 134
X, 134

class instance

attribute, 32

attribute assignment, 32
call, 99

FITSxU kK, 32,99

class object

call, 32, 99

class variable, 149

clause, 125

clear() (frame DAY v F), 34

close() (coroutine DAY W R), 60
close() (generator DXy k), 92
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 63

code object, 33
coercion, 150
comma, 87
trailing, 108
command line, 139
comment, 8
comparison, 102
comparisons, 39
chaining, 102
compile
HAAAHEE, 124
complex
number, 26
FISxUk, 26
HAHIAHEE, 56
complex literal, 19
complex number, 150
compound
statement, 125
comprehensions, 87
dictionary, 89
list, 88
set, 88
Conditional
expression, 106
conditional
expression, 107
constant, 13
constructor
class, 37
container, 24, 32
context manager, 56, 150
context variable, 150
contiguous, 150
continue
3, 120, 126, 127, 129
conversion
arithmetic, 85
string, 38, 112
coroutine, 58, 91, 150
function, 30
coroutine function, 150
CPython, 150

D
dangling

else, 126
data, 23

type, 24

type, immutable, 86
datum, 89
dbm.gnu

E2a-I, 28
dbm.ndbm

EZa-I, 28
debugging

assertions, 116
decimal literal, 19
decorator, 150
DEDENT token, 10, 126
def

X, 132
default

parameter value, 132
definition

class, 117, 134

function, 117, 132
del

X, 37, 117
deletion

attribute, 117

target, 117
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target list, 117
delimiters, 21
descriptor, 151
destructor, 37, 113
dictionary, 151

comprehensions, 89

display, 89

I Uk, 28, 32, 40, 89, 95, 113
dictionary comprehension, 151
dictionary view, 151
display

dictionary, 89

list, 88

set, 88
division, 100
divmod

fHAHAHBEH, 54, 55
docstring, 134, 151
documentation string, 34
duck-typing, 151

E

e
in numeric literal, 19
EAFP, 151
elif
*F—7—F, 126
Ellipsis
ATz Ik, 25
else
conditional expression, 107
dangling, 126
F—7—F, 120, 126129
empty
list, 88
tuple, 27, 87

encoding declarations (source file), 8
environment, 64
error handling, 66
errors, 66
escape sequence, 14
eval
HAHIAFHBEE, 124, 140
evaluation
order, 108
exc_info (in module sys), 34
except
F—U—F, 128
exception, 66, 118
chaining, 118
handler, 34
raising, 118
exception handler, 66
exclusive
or, 102
exec
HAHIAAHEE, 124
execution
frame, 63, 134
restricted, 65
stack, 34
execution model, 63
expression, 85, 152
Conditional, 106
conditional, 107
generator, 89
lambda, 107, 133
list, 108, 111
statement, 111

extension module, 152

F:
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 152
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 25
file object, 152
file-like object, 152
finalizer, 37

finally

F—7J—F, 117, 120, 128, 129
find_spec

finder, 71

finder, 70, 152
find_spec, 71
float
A HBEE, 56
floating point
number, 26
FISxU kK, 26
floating point literal, 19
floor division, 152
for
in comprehensions, 87
X, 120, 127
form
lambda, 107
format () (built-in function)
__str__Q) (object method), 38
formatted string literal, 16
Fortran contiguous, 150
frame
execution, 63, 134
FISx UK, 34
free
variable, 63
from
import statement, 63, 121
F—7—F, 90, 120
yield from expression, 91
frozenset
FISTUR, 27
fstring, 16
f-string, 16
function, 152
annotations, 133
anonymous, 107
argument, 28
call, 28, 98, 99
call, user-defined, 98
definition, 117, 132
generator, 90, 118
name, 132
user-defined, 28
FITT Uk, 28, 31, 98, 99, 132
function annotation, 152

yield, 90 future
extension statement, 122
module, 24
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G

garbage collection, 23, 153
generator, 153
expression, 89
function, 30, 90, 118
iterator, 30, 118
A7 Uk, 33, 89, 91
generator expression, 153
generator iterator, 153
GeneratorExit
FIS, 92, 94
generic
special attribute, 24
generic function, 153
GIL, 153
global
name binding, 124
namespace, 28
X, 117, 124
global interpreter lock, 153
grammar, 4
grouping, 9

H

handle an exception, 66
handler

exception, 34
hash

#AHAHBIE, 40
hash character, 8
hash-based pyc, 154
hashable, 89, 154
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 71

meta, 71

path, 71

I
id
AL, 23
identifier, 11, 86
identity
test, 106
identity of an object, 23
IDLE, 154
if
conditional expression, 107
in comprehensions, 87
X, 126
imaginary literal, 19
immutable, 154
data type, 86
object, 86, 89
ATk, 26
immutable object, 23
immutable sequence
AITxIh, 26
immutable types
subclassing, 36
import
hooks, 71
X, 31, 120
import hooks, 71
import machinery, 67
import path, 154
importer, 154
ImportError

FI%k, 120

importing, 154

in
F—J—F 127
EHEF, 106
inclusive
or, 102

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v k), 35
inheritance, 134
input, 140
instance

call, 51, 99

class, 32

FISx Uk, 32,99
int

HHAHAHEE, 56
integer, 26

representation, 26

FITOzUk, 25
integer literal, 19
interactive, 154
interactive mode, 139
internal type, 33
interpolated string literal, 16
interpreted, 154
interpreter, 139
interpreter shutdown, 155
inversion, 100
invocation, 28

io

E>a-J, 33
is

BEF, 106
is not

BETF, 106
item

sequence, 95

string, 96

item selection, 26

iterable, 155
unpacking, 108

iterator, 155

J

in numeric literal, 20
Java

language, 26

K

key, 89

key function, 155
key/datum pair, 89
keyword, 12

keyword argument, 156

L

lambda, 156
expression, 107, 133
form, 107

language
C, 24, 26, 31, 102
Java, 26

last_traceback (in module sys), 34

LBYL, 156

leading whitespace, 9

len
AHIAHEE, 26, 27, 52

lexical analysis, 7
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lexical definitions, 4
line continuation, 8
line joining, 7, 8
line structure, 7
list, 156
assignment, target, 112
comprehensions, 88
deletion target, 117
display, 88
empty, 88
expression, 108, 111
target, 112, 127
FTTx Uk, 27, 88,95, 96, 113
list comprehension, 156
literal, 13, 86
loader, 70, 156
logical line, 7
loop
over mutable sequence, 127
statement, 120, 126, 127
loop control
target, 120

M
magic
method, 156
magic method, 156
makefile() (socket method), 33
mangling
name, 86
mapping, 156
I Uk, 27, 33,95, 113
matrix multiplication, 100
membership
test, 106
meta
hooks, 71
meta hooks, 71
meta path finder, 156
metaclass, 47, 156
metaclass hint, 48
method, 157
built-in, 31
call, 99
magic, 156
special, 161
user-defined, 29
FTTx Uk, 29, 31, 99
method resolution order, 157
minus, 100
module, 157
extension, 24
importing, 120
namespace, 31
FTTx Uk, 31,95
module spec, 70, 157
modulo, 100
MRO, 157
multiplication, 100
mutable, 157
A7k, 27,112, 113
mutable object, 23
mutable sequence
loop over, 127
FITxU bk, 27

mangling, 86
rebinding, 112
unbinding, 117
named tuple, 157
NameError
Bst, 86
NameError (built-in exception), 64
names
private, 86
namespace, 63, 157
global, 28
module, 31
package, 69
namespace package, 158
negation, 100
nested scope, 158
new-style class, 158
NEWLINE token, 7, 126
None
FITZx U, 24,112
nonlocal
X, 124
not
BEF, 106
not in
EHEF, 106
notation, 4
NotImplemented
FITxUk, 25
null
operation, 116
number, 19
complex, 26
floating point, 26
numeric
FITxU b, 25,33

numeric literal, 19

O

object, 23, 158
code, 33
immutable, 86, 89
object.__slots__ (MFAAHEH), 45
octal literal, 19
open
HAHAHBEL, 33
operation
binary arithmetic, 100
binary bitwise, 102
Boolean, 106
null, 116
power, 99
shifting, 101
unary arithmetic, 100
unary bitwise, 100
operator
- (minus), 100, 101
+ (plus), 100, 101
overloading, 36
precedence, 109
ternary, 107
operators, 20
or
bitwise, 102
exclusive, 102
inclusive, 102

N BEF, 106
< . ord
name, 11, 63, 86 AL, 26
binding, 63, 112, 120, 121, 132, 134 order
binding, global, 124 evaluation, 108
class, 134 output, 112
function, 132
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standard, 112
overloading
operator, 36

P

package, 68, 158
namespace, 69
portion, 69
regular, 68

parameter, 158
call semantics, 97
function definitionm, 131
value, default, 132

parenthesized form, 87

parser, 7

pass
X, 116

path
hooks, 71

path based finder, 78, 159

path entry, 159

path entry finder, 159

path entry hook, 159

path hooks, 71

path-like object, 159

PEP, 159

physical line, 7, 8, 14

plus, 100

popen() (in module os), 33

portion, 159
package, 69

positional argument (fIE5I%), 159

pow
HHAHAHBH, 54, 55

power
operation, 99

precedence
operator, 109

primary, 95

print
# A AR, 38

print () (built-in function)
__str__Q) (object method), 38

private
names, 86

procedure
call, 112

program, 139

provisional API, 160

provisional package, 160

Python 3000, 160

Python Enhancement Proposals
PEP 1, 159
PEP 8, 103
PEP 236, 123
PEP 238, 152
PEP 252, 43
PEP 255, 91
PEP 278, 162
PEP 302, 67, 83, 152, 156
PEP 308, 107
PEP 318, 135
PEP 328, 83
PEP 338, 83
PEP 0342, 91
PEP 343, 57, 131, 150
PEP 362, 148, 159
PEP 366, 76, 83
PEP 380, 91
PEP 395, 83
PEP 411, 160
PEP 414, 14

PEP 420, 67, 69, 77, 83, 152, 158, 159

PEP 443, 153

PEP 448, 89, 98, 108

PEP 451, 84, 152

PEP 484, 51, 116, 134, 147, 152, 162, 163

PEP 492, 59, 91, 137, 148150

PEP 498, 18, 152

PEP 519, 159

PEP 525, 91, 148

PEP 526, 115, 134, 147, 163

PEP 530, 88

PEP 560, 48, 51

PEP 562, 43

PEP 563, 123, 134

PEP 570, 133

PEP 572, 89, 107

PEP 3104, 124

PEP 3107, 134

PEP 3115, 49, 135

PEP 3116, 163

PEP 3119, 51

PEP 3120, 7

PEP 3129, 135

PEP 3131, 11

PEP 3132, 114

PEP 3135, 50

PEP 3147, 77

PEP 3155, 160
PYTHONHASHSEED, 41
Pythonic, 160
PYTHONPATH, 79

Q

qualified name, 160

R
rl

raw string literal, 14
rll

raw string literal, 14
raise

3, 118
raise an exception, 66
raising

exception, 118
range

HAHAHBEE, 127
raw string, 14
rebinding

name, 112
reference

attribute, 95
reference count, 161
reference counting, 23

regular

package, 68
regular package, 161
relative

import, 122
repr

HAHAHEE, 112
repr () (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 65
return

X, 117, 129
round

HAHIAHBEE, 56
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S

scope, 63, 64
send () (coroutine MRV v ), 59
send() (generator DX v R), 92
sequence, 161

item, 95

IS Uk, 26, 33,95, 96, 106, 113, 127
set

comprehensions, 88

display, 88

FITxUk, 27,88
set comprehension, 161

set type
FITSTUh, 27
shifting
operation, 101
simple

statement, 111
single dispatch, 161
singleton
tuple, 27
slice, 96, 161
ATV k, 52
# A2 A, 35
slicing, 26, 27, 96
assignment, 114
source character set, 8
space, 9
special
attribute, 24
attribute, generic, 24
method, 161
special method, 161
stack
execution, 34
trace, 34
standard
output, 112
Standard C, 14
standard input, 139
start (slice object attribute), 35, 96
statement, 161
assignment, 27, 112
assignment, annotated, 115
assignment, augmented, 114
compound, 125
expression, 111
future, 122
loop, 120, 126, 127
simple, 111
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 96
stop (slice object attribute), 35, 96
StopAsyncIteration
s, 94
StopIteration
BI%t, 92, 118
string
__format__() (object method), 38
__str__Q) (object method), 38
conversion, 38, 112
formatted literal, 16
immutable sequences, 26
interpolated literal, 16
item, 96
FITCxU R, 95, 96
string literal, 13
subclassing
immutable types, 36

subscription, 26, 27, 95
assignment, 113
subtraction, 101
suite, 125
syntax, 4
sys
EYa—-Jl, 129, 139
sys.exc_info, 34
sys.last_traceback, 34
sys.meta_path, 71
sys.modules, 70
sys.path, 79
sys.path_hooks, 79
sys.path_importer_cache, 79
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 66

T

tab, 9

target, 112
deletion, 117
list, 112, 127

list assignment, 112
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loop control, 120
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 66
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text encoding, 161
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throw() (coroutine MXY w k), 59
throw() (generator XY w k), 92
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trace
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traceback
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True, 25
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tuple
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TypeError
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string literal, 13
unary

arithmetic operation, 100

bitwise operation, 100
unbinding

name, 117
UnboundLocalError, 64
Unicode, 26
Unicode Consortium, 14
universal newlines, 162
UNIX, 139
unpacking

dictionary, 89

in function calls, 98

iterable, 108
unreachable object, 23
unrecognized escape sequence, 15
user-defined

function, 28

function call, 98

method, 29
user-defined function
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user-defined method
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value

default parameter, 132
value of an object, 23
ValueError
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values

writing, 112
variable

free, 63
variable annotation, 163
virtual environment, 163
virtual machine, 163
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async def, 135
async for, 136
async with, 136
break, 120, 126, 127, 129
class, 134
continue, 120, 126, 127, 129
def, 132
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for, 120, 127
global, 117, 124
if, 126
import, 31, 120
nonlocal, 124
pass, 116
raise, 118
return, 117, 129
try, 35, 128
while, 120, 126
with, 56, 130

yield, 118
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Windows, 139
with
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& (ampersand), 102

* (asterisk), 100

**, 99

/ (slash), 100
//, 100

< (less), 102
<<, 101
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==, 102

> (greater), 102
>= 102

>> 101

@ (at), 100
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| (vertical bar), 102

~ (tilde), 100
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is, 106

is not, 106

not, 106
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or, 106
writing
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xor
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