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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 - {BH#iSCF (modifier letters)
o Lo - ZODMdDF (other letters)
o NI- Bz 33 3F (letter numbers)
o Mn - FIRDIZWELS (nonspacing marks)
o Mc - FIRD D 3 FEAFLE (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #fEHAIFELS (connector punctuations)
o Other ID_ Start - PropList.txt I %, BAAEEEZ I K- T2 72DDHRNRLFDY X b
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



http://www.unicode.org/Public/11.0.0/ucd/PropList.txt
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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*_

YRAT LTEFRSNT (system-defined) HHTT T, JEARICIE dunder” 2% HT & IR F 5 GRIT:
double underscores D), THHDHFNIA > X TV 2 (FEHES 4 757V 2 Ed) EE L TERI L
TVET, BITOY A7 ATOHENE %AV v P& RETIHFEIIEZTONTWE S, Python OFfF
KDON=Ya ryTRIDZLDHFPERSINZ IR DET, COFFa XY PTHIEIATVS
REEDbR W, 50D __*__ OAFNE. Wk XRICBI2FHTSH, BERIESEL &
ZFIenHhET,

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

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" | "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>
24. VT3 13
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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


https://www.python.org/dev/peps/pep-0414
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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—=Ta ¥y 3.6 TEHE: FHRWL A7 —F > —7 > Ri2lE DeprecationWarning 23 £ 3, fF
RKEZDPDN—=Y 3 D Python T, BEINBRVWLRF —F > —4 » Aid SyntaxError 1274 % T
L&,

raw V790 Th, 5IHARFENY VR Ty aTIZRF = TEETH, Ny 727 v BERDCFINGE
DET; IR o \"" BEMRLFEHN TILT, Nv 7 ATy ya ZH | AR» LR LFHERL ¥
I\ BN ST Y T IV TT (raw VT I @ RIAE L 0 7e Ny 2Ty Y a TRDODLES ZEIE
TEFRA), BANICE. (R 2725y apBERO S F— b XFR LA —FLTLES DT) raw XF
FEE—DNYIRFy2aTERODOEZZLRTEEFEA 51T Ny 7R Ty ¥ 2 0EBRICEITHET
b, [T EEKRT 2 OTIEERLS, VI 1LD—HTHhE2ZN000XFr LTHRIREhE T,

2.4.2 XFFI TJILDFEE (concatenation)

XFHNRANA MY T I E AAWVICRR5HF 2o TWTH (HEAXFTRY - TH) HEEHEZE 2
ZENTEET, ZIBLDNFINEHET 2O A UEKEZRBEE3, L72h 5T, "hello" 'world'
1% "helloworld" U TT, ZOKBERMES> &, Nv 7 XF v a®2@lb Lz, BOXFIEFRIZS
HEL THEBATICE 208D, H50VIEHINXFINZLIZaxXy b 2BMT2 L EATEET, MR

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

)

ZOBEREII SRV RV TERSINTOVETH, A7V T b2ar A LT3N LTEBEINS Z LI
EELTL XV, FETRICXFAIRBEZHEEG L E, '+ HEFEELRITNEIRD F8A, £,V
T ILOREEITBVTIE, MET 2R ERICERZIIAREAEZH o720 (raw XTI & ZHF | HFZEE 5
CEXZXTEET), 74—~y MEAXFIN T IV EBEOLTFHNI T INAEELIDTHILHTE
FTOTHERLTLIZEWN,

243 74—y bEHXFIIITIIIL

N— g > 3.6 TEM.

74— MEAXFIN T I ( formatted string literal ) £7213 f-string 1. EEE £ £7213 'F' O
7Y 770 TT, ThoDXXFINE, BEEl {3 TRYIoNXTHLERT 4+ — L ¥ 2EDD
ZEDNTEFT, OXXFHN 7 I NVOHEENENHEIC—ETED S Z EHAMEODIIH LT, 74—~ b
HASLTFHN) 7 7 MEIFETRICR e LTIl g 3,

IRy =T = Y AFBEDOLTFHN T INEFARICTa— RINET (2720 Y 7 I 4% raw XFFITH
HEHGEFREET) . TR =T —F U R%ETa— F LRI, XFHIONERIROSGETHRRENET

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

n n y y y n n Il*ll * n n

16 % 2 B FaENR
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| yield expression

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

XFHND S BPFEMDINC D 2 FFIC OV TIEIENTH 58D b g3, 2L EHOBEEN {{' $X
FO . EREAUSHIEY 2 —EOBEIEINCER SN E T, —EHOMEEEIN {' & BERT7 -2
Bt L £ 9. EiR7 1 — Fid Python DX TAE D, NORITIZEER 1 CHFTEMR 7 1 — L N 28
ALTE, EolZany ' I TENEEFZEBLTEXT, ZUTERT + — NiE PFCHEEN '3
THRTLET,

73—y MEAXFHN TR0k, AR CTHbONZEE D Python ORD X 5 12ifbivE 35,
OPDOBFINEELDHD T, T, REZBCTLILIETEFHA, 5T lambda iﬁbiﬁﬁﬂ“\ﬂ’ﬂkﬂ%?ﬂl’c
HOBERDD ET, BT 4 — L FHORICBBITEZ2ED L LD TEETH (L AR=ZEIA— PF
FIOHT), aXV +2E8HB I3 TEERA, TNEFRORUE, £DT7 4 —~< v NEALFHNY 7 FUH
B XRicB T, ErbENEFICHHI XN E 3,

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

S LA 4 =V EPEEXINTOVGE. ROFHEiFERIZ 7 +—~< v bORNICEHINE T, £ '1s' 1T
str() Z, "'r' X repr() &, ZLT '"'a' T ascii() ZHUHLET,

ZORERIZE, VT format() OF B AN TT7 4 —< v b Fx T, FREET IR FLEIEHERD
__format__ () XY vy FIZEINLET, ERIEEFPEK I NG ER, BXFHBEENLET, ZLT
74—y b ENAERE, XTI REORMRNZEICHEAINE T,

R EMOERIBEF I, ANTOBERT 4 —LFEEDBZIENTEET, INHDANTDT 4 —LFIZ
3. HEOZ#H 7 4 —L P ERIBEF 2E8DR3 A TEZ T, EHRANFICHR-BET 4 —LF
EEDDILETEFEA, LFHD format() XYV v FTHbIZ HFRIEE I =SFEMHE THHETT,

T+ —<v MEAXTFH T INVBMBOXFHN T I LEETEE TN, BT 4 —LFE2ERDOY T
WWHEILTEL I TEERA,

T F— v MEAXTFHY T2 NWL O0ZEITET:

>>> name = "Fred"

>>> f'"He said his name is {name -

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

(RDR=I12%i<)
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(FiDR— 25 D %)

>>> number = 1024
>>> f"{number :#0x}" # using integer format specifier
'0x400'

BHOXTHN 7 7V e X @R DT @RGEE BT OXXTHNY 77 MTB T 25 HFOHR W LRI, B
74— FHNS MDD 7 + —< v FEAXFIN) T I A THODATW S5 28D 5 L I3 TEREA:

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

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

ROFTAY IRy 2 3FHTEST., =7 —%EHLFT:

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

N9 TRATy Y aTDIRT —THRREREZED20EDND 2553, —RERZIERL TS W,

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

'newline: 10'

T =< v MEAXFHN) T I0ME, e AREEATWEL 2722 LT, docstring & L TIHEX FHA.

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

>>> foo.__doc__ is None

True

7 =< v MEAXFEFHNY T F 0% Python IZBIML7Z1EE PEP 498 WL T X0V, F-BHET 2
XFH T +—<v b DA ZFE > TWD str.format() HSRL TLE X,

244 BEV TSI
BAEY 77203 3 D D 59, BH (integer). 7FEVNMEIREL (floating point number), M4 (imaginary
numbers) TF, HEHY 7 I NVIEIFEL FEA. (ERBIFEKR BB LTERE D),

BE) TN FEREENTVARVWI IERLTLEE Y, -1 O XS5 RaiE, ERICIXHIEHE T
(unary operator) '=> £ U7 F)L 1 ZHAGDELDDTT,

18 % 2 B FaENR



https://www.python.org/dev/peps/pep-0498
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2.4.5 BHRIUTIII

BROY 7T I VIUToFAERCRAINE S

integer
decinteger
bininteger
octinteger
hexinteger
nonzerodigit
digit
bindigit
octdigit
hexdigit

decinteger | bininteger | octinteger | hezinteger

nO’ﬂZG?"Od?;g’I;t ([u_u] d’Lth)* | "0"+ ([n_n] "o")*

"0" ("b" | "B") (["_"1 bindigit)+
0" ("o" | "0") (["_"] octdigit)+
"M ("x" | XM (["_"] hezdigit)+
gL nge

oM. .. "g"

mom | my

oL LT

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

EXEY EIZIRE 20085 ) MEZFRTIE. B 77 VICRREIOHIREH D $HA,

TUR—2a7FVTINDEEANT BICHo TERINES, 20D Ty X —Ra7 2o THT %
IN—TFT B THARTLTEEY, 70X —Ra73BF L HFOMIZ 1 97213, H3 W0 0x DX
S RHEEIEEOBERIC 1 O FEATE T,

B, IF 0 OTEROEHICIZ 0 2RI bNERA, THUI. Python 238—2 a ¥ 3.0 DIENIZHE > TWwiz
CIERXD/GVEY 7oL DERX ZEET27-DTT,

B T I L0OFZ WL DR LET:

2147483647

00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef

100_000_000_000

0Ob_1110_0101

N—Tay 3.6 TEH: VA—Ft2HNL LY T IAROT VXA —2a7BfFEIn3 X5k EL=

2.4.6 FEINERBIUTIIL

BV Y 7 5 ML FOTAER TR NE T

floatnumber
pointfloat
exponentfloat
digitpart
fraction

exponent

pointfloat | exponentfloat
[digitpart] fraction | digitpart "."
(digitpart | pointfloat) exzponent
digit (["_"] digit)*

"." digitpart

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

24. VT3
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el BERE L FEEERIEEIC 10 2EE Y UTERINE T, HlZiE, 077010 ZIELWERELTH D, 77e10
YRICEZRUE S, BE/MNUSEY 7L 0MD 5 3EOFHIZFEECHRELE T, BRYFTSALERL X
ST, TYR—=RATTHFE I N =TI TEET,

TV NS 7 IV DB DR L E T

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

N—=Tay 3.6 TEH: V- tEHNL LIV T IAHFDOT7 Y X—Ra7BFIN3 L5k EL,

2.4.7 E#¥ (imaginary) UT3Z)

R 7 2 VIZT D & 5 e FAER T S N E 3

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

Y T 7 E. FERED 0.0 OEFEBERL T, HEBE - OMHOFE/MGEOBETRI N, Th
ZROBMEIXIFEVINSRI Y [ U ERBO#H 215 £ 3, EEEHEY R TRWEFEVNIUS 2 AR T 51213,
(3+43) D XS WEEY 7 7 VICHFE/ NGB EZMBELE S, DTRERY 7 7102w 2 RLET:

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

2.5 BEF

BT 3EEFTS:

2.6 71U X% (delimiter)

UFOF—2Z Y 3XELOFYV IR LTEEET:

( ) [ ] {

s H Q = ->
+= -= *= /= /1= = 0=
&= = ~= >>= <<= *k=

YU MIIFE/ NGB ERY 77RO BT, VI F=ZD2DFNIR T 4 AKGLITEH T 2 BIEHF
5 (ellipsis) V771 LTHRBIGZERZHRHB £9, VR MRFDRBEAANBEE T (augmented assignment
operator) (&, FHANIIZT Y I X LTIREOVE 92, HAEDITVWE T,

20 % 2 B FaENR
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PUT o El e ASCII X3, o b —27 Y O—ffe UTRIRLERZ R o T\ b, FABHERICE o T
HERERZR > TnE 3

LT oAl HE ASCIT X FiX, Python TIEFONTVERA, TNOLDLFERXTFHN T I7A4aX b
DOMNZH BGE, BRI - %3

$ ?

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, )

FRTOA 7Yz 2 Mg, F—H (identity), %L % b TWET, A—M BERSN b ZEHESNE
YA, HEATV22 b DT FLADES BBDEEEZONEHE LAEHA, "is HETIR 20047
Uz FOR—MERIBLET, id0) BEIERA—ME R TEEEEL £,

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
Z. HEZBRTIEENCEAINE T ZERRERBITIE, FieklEFET 2 X5 REBEETO . EBICE
FUB e HE R BHFEOF 7Y 2 7 v AOBRBERT oD D T, BHEARER A 7V =227 FTEED
IOREEFREIDZERA, flZIE. a=1; b=1¢T3¢, atbldflil ZFORLAT7Y=2 %
ST EHHDEL, EOTRVEEDDDET, ZHFFEBIKFLES, LrL.c=0; d=010 ¢
T2, ct dRBENEFNZODEL -T2, AWIZ—ER, FilzliEREINZZED Y R N 2SRT 5 Z 2 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,

Python (388, FEVNMNIREL. ERROE T ZT>T0ET:

numbers. Integral (B#) BHANI. B (EOHBIUVADOE) 2RI BFNEENIIEBIT 2 EHR
ERHT 2MTT,

BRI 2 MED D 5
R (int)

HEHIFR O FEP O Re ZILL 325, FHMEER (k) XY YA XDHIRDAZRT £T,
¥ 7 MEES < A7 HEREOOI 2 E-REB 2O L ES N T, AOBEFSE Yy bk
WHFRICIEN T WS KO iR 252 % 2 OfBERIHOEZRTREINE T,

7 —IUE (bool) EMHD False & True ZE L £3, False & True 2KRT 2 D047V =7
FDBNT —IEA TV 22 FTF, T NRBEBAORERTH D, 1L AL DRET
ERZEN0 8 1 DEITRBBNETH, HlSbe LTXFINCERES At 2 xEzhzh
"False" BXU "True" &\ 5 XFHMIRENF T,

BHFRFICET2HANE, A0BMEED Y 7 MEASRSTRAZHEEICIBWT, R EERLMERY
TEDLORREREINTVWET,

numbers.Real (float) (R#) I DRIIFHEML ~LOREERE/ MNIAEZ RIL $9, RIIATHE
BIEDEH AR A —N=7 0 —DWNNIFHEEDO 7 —F 7 7 F v (BXU C % Java I k2 FE%E
WHENE 9, Python IZHAGEZEN/ NGB Z Y R — b LEEA. —MANCHERERE/ NGB %
E5EHE Ity Y- XY DOMHHZENT 20 e@HEINET, LirL. 25 LHRZ
Python THA 7Y =27 WS BDF — =~y FIZHRNIWEWHA 722 bDTT, £z 28HD
PR N 2 o 2 THHMEIC R 2 D D T E A,

numbers.Complex (complex) Z DAL, FHEML NV THEMEE L STV SZE/ NI E 2 O—iffl
WU THEHRRERIL 3, BN OVWTHENZDO LA UHEN S TdE D 9, HRM =z
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DFRFER B L BRI, 2hehmisat LEHEMN z.real 3L U z.inag TROHFT Z 2T
TET,

2= RB (sequence) ZDHNI, BIRDIEFES (ordered set) ZRIL £5, HRIFIFADEKTA ~
T AMEENTVE T, HAAHBEK len() ZES . ¥ —Fr Y ADHEBHEZERLET, ¥—F VR
DRI nOHE, A VT 7RF0,1,..,n-1 2ORBZEETT, P—r YR a DEFR il alil T
EIRL ¥,

= Y AFA T A ZHEEE (slice) Y R—FLTVET: ali:jl £33, i<=k<jTHBAVT
IRk ELOETOEREBERLE T, REHL LTRAIAZREHWESEE, A94 RERALE%ED
DTy —r Y AERLE T, HilRs =7 Y ANTIE, A VT I7RAEED 0 1OREL L5114
TIADMERIRD BBLET,

=T Y RAEoTE B=D " AT v 7 (step)” 8T X XKD VHLERA T 4 A (extended slice)”
HYR—PLTVET: ali:j:k]l F x =1+ nxk, n>= 02D i<=x<jTHILIBRA VYT IR
T ZROLIR a RTOEBLFERLE T,

= AX, BBEARERDD, Z TROHA TN TVWET

TEREB Y —T VR (immutable sequence) EHEARELRY — 7 Y 2AMDA T =7 M, —EAK
ENBZEZDOMEEETETEZILNTEERA, (A TV MO F T 27 FADZRHBA -
TWaHE, ZRINTVE ATV =7 PREEARERA 7Y =27 T LK, ZOHEEIEHES N
LATREMEDI D D 5, Lo L, BETRERA 7V =7 PHEHSHLTWEA 7Y 27 FOES
i, EHTH L BTEELA, )

DUF ORNIZEEARE /2 > — o v AT

XFHBY (string) XFHE Unicode 2 — FKRA ¥ b ERBAT ORI TS, XFFHOY
Da—RKEAL ¥ bD U+0000 - U+10FFFF DHIPHTRIFIN S Z e B TEFF, Python &
char BEHib EHA, ROV, XFHPOLDI—FREAL Y PHEE 717 OXFHIA T
Pz e LTRHTZIEDNTEET, MHARAABE ord() 13XFHIEX%Z 0 - 10FFFF
DOFIFDREBICEIL £5, £, #HAAABE chr O (& 0 - 10FFFF DFIFH DL 2 HfIG
THEIEX 1 OXXFINIE L 5, str.encode() 7 F R bva—74 07252k
T str % bytes WA T 27-DIXES 2B TEF T, 72, bytes.decode() IT&LDHZFD
WFETTHZENTEET,

RTILE (tuple) X TNVOEFRIIMEED Python A 7Y =227 b TF, ZOLULEOBEEN LK Z X
Tid. A2 DOEZEZRHAT 22 v TR THRLE T, H—0EREIPLREZXT L
(Hi5E & ’singleton’) ZfE 21013, EHRERHT 2D ERICH V<223 F (H—oRX /2T
TREAINVEFERLERA, T, REILV—ALT 201 H8HLE# 22 X5 Ligirh
BRI ETY), HROELBRWHIIEMDONZ/EL L 2ED X TR D 7,

bytes bytes 7% = 7 MIFRLERBEHICF, BHIE 8-bit 4 FT. 0 <= x < 256 OHFHDI
BCTRHEINET, (b'abc' DEIHR) bytes V7 7 ALHMHAIAAD bytes() IV AT
XEfoT bytes 7737 FEERTEE T, £/, bytes £ 7Y =7 Mid decode() X
Yy FR@BL TN Ta— FTEET,

EEARER S — 7 > B! (mutable sequence) ZAHAJRER S — 7 Y RE, fE LR TEE T 5 22
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TEXT, ZHAMRRLR S — 7 Y AT, BRFRALRPRA T A ARG 2l o THRES W LERITKAZ
179 Z M TE, del (delete) X2ffio THEZHIRT 2B TEET,
Python IZHEAIH HHAAENTVWAEHEARER S —F Y 2ABX, 5D 2AHZDTT:

YR RE (list) VR MOERIITEED Python A 7Y =227 MITEZ T, VR M AFELOH
WH Y TRYIBNZRZMANTED £5, (BRI 0 1 D=7 Y R%/E2 DIk
BEDTIERBERNZ LITERLTLIEI W, )

INA MEEFI bytearray A 7Y = 7 MIZFHEAIRERELYI TS, MHAAALD bytearray() IR b
TR THEMZNE T, ZHEAGER I ZRINE (DFED Ny ¥ 2L TERWV), byte
array (ZEHETEER bytes 77V =27 bEFILA VR —T7 = — R RERER IR L £ 3

JEERE Y 2 —JL array %, collections TV 2 —/LICiE, ¥5RKBIa— RTINSy —r v RH
DRIHB D £F,

88 H£E5MI HFORW, 22— TARERAT 7Y =7 FORRESGEZRBLET, 20D, (ALY
D) RFaloleA VT v VAT 7 RRAITEEE A, LEL, 47— MIATRET, fHAAABR
lenO) BEAGOEFBHBEZEREL T, BEHORIVLHENTIZ, EAECEL TV 2 0DEEZT R b,
= Y Ao DEEDOYRR, HEES - ARG - E - ARE L Vo AR ER O R T,

HEEOERIZIE., HEOF—rRUTEBHICET 2 L— L EAINE T, BEENLEE OFEE D
N—IUZHED ZICHEE LTIV, L2 00FED MRS FEMETH 2 (FIZIEX, 1 & 1.0) 7%
5, ZDIBED 1 DODAEEBFIEDLIENTEET,

B, 2 DDMAABRRENDH D 5

6B WARKELSHTT, HAHRAALD set) AV AT ZXTEEI N, B2 D add() BEDWL
DOPDAY v FTEHTEET,

Frozen set B ARELREESRITT, HAAAD frozenset() AV A M S 7 RIZX > TEREINE T,
frozenset X FZET /Ny a8 DT, BIOEEROERICK 72, HEDOXF—IZT 52D
TE%J,

Ry EYVTE (mapping) EEDA VT I REETA VT RMLESNT, AT =27 MR 2ARDES
KRFELFET, RFEREL alk] & k TA VT 7 RAIBESINZEEE a OB IRL T3 BEIRINE
REBIKOPTHS e TE. KAR del XOWMRITTHIEDBTEET, HAAABEE Len() 13,
Ry Y INOBEEREZRLET,

Python IZEHI» HHARAENTWE Sy BV 7B, 5D 25 —D271F T

BHER (dictionary) ZEEEDOMETA VT I7RAEINLA T 27 Mo R 2BROEEERLET,
% (key) ¥ LTHABNEDHE—ORIZ, )2 Fof#, 2L TAH7Y =2 b OF—HTH<
ETHEINZ ZDOMOEHEARERA TS, Z4ud, FFEERMNMCHEET S LT, F—D vy
Y alENTNETH 2B D 57D TT, BUERZ ¥ —12fES5 HE. F—HIEE OBEEICE
FAHRANIENE T “ODENFEL LR S5E (FIZAIX 1 & 1.0), BEVWZFAUCHEDOZ Y MY
BRIA VT IR LTHES ZENTEET,

HERFADIEFZRFELE Y. 2F D, F-@3@HHFITEMEINEEFCERSIATHEET, B
FOX—Z2EEHWATH, F—DEFEIZEDLY FEA, F—ZHIRLZOBICHIEAT 2 &, TD
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LT3 EHRORRICEME N E T,
RERIIAEARERIIT Y BRI LY R TCERLET (BERT 2L TIEE W),

$E5REY 2 — /L dbm.ndbm | dbm.gnu ¥, collections TV 2—lD k512, Flovy ¥y /il
DR L TV ET,

N—=a Yy 3.7 TEH: Python DX—Y 3 > 3.6 Tld, HHEEXEAEFZHERFLELATLR,
CPython 3.6 TIIMAMEFIIRFEINE Lich, ZRERESINLEHEOMAE VS LD, 20
ROELEOHE  ARENTVE L,

PECAE LATAER! (callable type) BUBAWECHH LHR(E (FONE L (call) BIE) 2475 © L AT % 2HCF

- ERBE (user-defined function) T —HFEREA 7> =2 M, BIBEERZITS 2L THEK
INFT (BAHEE 2R), BEuE. K515 (formal parameter) U A b & [@ UBOERED A - 725
BURPBIZFFTHINET,

ke
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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,

MEERICET 2 2oMoEHRIZ. BBOa—F+ 7Y =227 bpoBoh g, o NEE
(internal type) IZBH3 2EIHZZIL T2 S W,

AVRARZVARXI YR AVRRVARXY RATI 27 ME VIR, VIR VYRRV RAEAEED
FEOH LATREA 7Y = 7 b (EHEIE 22— ERBER) 2R %5,
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HAHLUEHORREMNY:  self W7 I7RAA VARVAFA T2 FT. __func__ IZEK
ATP 27 bTT; __doc__ EAXYYRDRFaXyT—>aryXFH (__func__.__doc__ &
FL) TF; __name__ & XY v FOART (__func name__ Y [FU) T7; __module__ 1F X

) —— ) ==

Vo RRERSINSZEY 2 —LOEHD, TY 2 —ILEDBLWIESIX None 12720 F3,

AV RbFER RECHIEHA 7Y 27 hOEEOBEEMNEIC (HOREITTEEEAN) 7
IR RTEET,

25 2DEME BGEICE>TIEIZDI FADA VAR ZAENLT) Wi T 2 &, Z0EED
I—PEROBEBA T2 VERIWE T TARXY v AT I 27 bTHUE, TP EZEXY v K
FTI 27 PPEREINZ DD FT,

TIAMBA VARV ARRBRHAL Ca— Y ERBERA 727 PERET2221ICkoTA VY RA
VARAVy RATV 2 FERENE &, self . BHIEEDA VARV RAT, TDAV Y

FAT7Y 7 MEIFRBENTVS (bound) EWVWWET, FILWAY v RO __func__ BHEIED &
DA 7Y 22 T,

TIARA VARV ADBMDAY v ATV 27 bEEIRTEZICE> T2 —YERXAY v K
FTV 2 WHERINZE &, ZOFEEBEBRA T 27 VOGS EFEETTRS, LA R
RYAD __func__ BYHEEDIEDXY vy RATI =7 b TERL, 2D __func__ BYH TS,

DIARAL VAR VAMB T FAXY w RATV 27 b 2HE T332 CXoTA VAR AR
Vo RATI 2l " ERIN &, self  BHIZZ7RXRFDHDT, __func_ _ EBHIZZ

FARXY v ROREIZHZ2EEA TS =27 T,

AVARYARAY v RATI =27 bR SN B8, RIEICH 288 (__func__) PIEUHEH
FT, IO E VIAL VARV A (__self__) MEIEV R FOEEICHAZINE T, HlXIE C
PEBEO DEREBDIIA x B CDA VARV AL TS, x.f(1) OFUH LI C.f(x,
1) OB L ERU TS,

TPIARAXAYV Y RATI 2 bMBAVARVARAY vy RATY =27 bHAEHINIEE, _ self
WKHEENTWE 7" V53R VYRR VR EEBRIZ I FRAZDHDHRDT, x.£(1) R C.£(1) D
MEOH LI, BECH25Z £ 2 LT £(C,1) OMUIH L 2 ZliTtd,

BB, BRA T2 MDA VYRR VARV y RAT I 27 b ADERUE, A VARV ADL)E
ML HEINE7-RTbhET, BEICE-o TR, BEER—IAZTBICRALTBE, 20
0= A NVERENFCHET X 512F 2008 RNZEEICRD £3, $o, OB —FE
REBIH L TOATONET; TOMOMEUTH LAJREL 7Y =7 b (BXCHUH LATRETHR WL
BTOATY 7 M) Id, EFEATMOHEINET, Thrd, 7 AL VY AX Y ZADEHEI
BoTW3I—PERBEE. FHEXY v FICEBINEEA; BIN2D1E, BEDB 7 720
BHETH 255 2T T,

T 1L — R (generator function) yield 3 (yield X OHiZZM) 25K LIREXY v R

B PxRL—2BY cENF T, 2D X5 RSSO IR L 2IdEIC, BEoREEE
TI2DIMEZBATL—RI T2 bEIBLET: £ 7L —&D iterator.__next__() X
Yy FEEOHT L. yield X2 flio THEIEHR SN 2 THBZEITL X, BBOD return X
BRITT 2 0HIEL /2 L ®1X, StopIlteration fISfIEHIN, 4 7L — X PR TRE[ED
RERFEFTIELTVET,
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JJL—F E# (coroutine function) async def ZHHL TERSINLEKPX Y v F2 JIL—F
B (coroutine function) EWFNE T, MOH SR, 20 X 5 RBBUE coroutine 7Y =
M RIRLET, a—F VBBUL async with X async for X2 TR await REHDOZ
EHHRET, DN—FoFTII b ZBRLTIEE W,

JERHEAY = L — R EBEK (asynchronous generator function) async def %o TER X4, yield
XEMHLTWAHEE XY v K% asynchronous generator function WU ET, 2D X5
Bk, MUoHEhce =, JEAAA 7L =2 AT 27 v 2IRLE T, DA 7Y =2 M async
for XTHEMOARIEKEZITTE2DIMIET,

IEFEIHAA 7L — & D aiterator.__anext__() XYV v FEEUHEIT &, MOUMIBF-IHh TV
5 EZ, yield REMHWEZREET 22 2 A FTUEELHED 2 awaitable IR L EF. DAL
DZED return XxFTT 5. b LIFUHOKD DICEZEL /- & 13, StopAsynclteration
Bk EH S, JERIAA 7L — RIS AR EHEORRICFEL 22 TR 3,

$HAAAHBEEL (built-in function) FHAAABEA 72 22 ME CBEBAD T v =TT, HAAAM
BB len() % math.sin() (math IZFEEOHARAAEY 2 —V) TF, FIHOHKPLEE C
B CTHESNTVET, GiAat LEHORREN: __doc__ BRHBODF*axXyF—>arX
FHTT, FHFRaXryr—2arydPRVEAEE None IZRDET,; __ FBEOAETTT;

__self__ I None ICHEINTVET (HAAAXY v FOHIBBMML T EW); __module__
Z. BBDIERINTVWBEEY 2 —LDHATTT, Y 2 — VAR RWIEEE None 128D F5,

name_

HFHAHRAY v F (built-in method) EFEICIIHMAAAEBZRIDETREM LD DT, 2556D5HE
12 C BEUCEZ N2 Mo DF 7Y =7 R IEBHRI ARG 1B L TR o TWE S, Al
HBAXY v RORNZ, alist ®VA AT =27 b L7zt XD alist.append() TI. ZDHFEIZ
2. AH LEHOBEN __self 1% alist TREINZ ATV 27 MO ET,

IFR JIRFMUAELATRET T, 204 7Y =7 MIEE, D7 FRADHRBRA VAR AD
777 ) LTIREVWETHS.,  new () BZA—N—F34 LT, XNVZ—>arveH-¥3
ZEYHTEFET, MUHLIZELNSIEIZ. new (O &, HRIWRIGEETIE  _dnit__ ()12
EXh, #2220 cEbh g3,

DSADAVRAAVAR FEDIZSADA VARV RIF, 7 FRAT __call () XY v REEHT
Z Y CHUHLUATREIC R D 3,

EPa—Jl EY 22— Python 2 — FOETERN RN T, import X & % W id importlib.

import_module() MHAAAD __import__() D X5 REHKEZMUIH T Z e TREXNS import
system WX o THERENE T, EV2—AF 7Pz NI FHELF T2 (ZHE Y 2—-0A
TERINTBERD __globals__ BHEPOLBRINZFHETT) TEEINLLHIEMEZFE> TV E
5, BEOSMIE. ZOMHFEOMRRICHREINET, 2 n.x dn.__dict__["x"] EFMTI,
EV2-AF TV ME EY 2a—AOHHbicEbNEa—-RAF T P EEATVERA (W]
B OIUID S BER VI SHTT),

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

; __doc__ 3B D Fx 2 X
VF—Sa v XFHTET, FFaXrF—arhPRwigaEid None 172D £3; __annotations__

ERFEAD (FEXAATEER) B __name__ EEY 2 —VOAFITT;

3.2.
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(A72aFn) BEZ2a—LVOREEETLTVE ZICNE L BEHT/T—>3> BAo Lk
ETT;, Va2 —ADB7 745 — REINEEE, __file_  ERn—FRINLET2—1T7740L
DRAZTT, AVETVRIZEHNCY 27X TWS CEY2—NDEIRFGEDEEDEY 2 —
VT, __file_ BEEFELRVD2S LWERA; £HEF A4 77 V0680 — F I NIRRT
Pa—DHE, ZOEEE EEIATIV T A NVDASRRAITRD T,

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

CPython implementation detail: CPython 23 €Y 2 — A EHEZHIFRT 2 HKICE D, TV a—
NEEEDEERBR 2R o Tt LTH ZOFRHIZEY 2 — AR a— TSN RICHIR S L E
T, TNEET IR, HEEZ ALY T30, HEZEEZELE > TV IMEY 2 — V2R LTIEZ W,

ARBLYSRB HRZ LY ABNIEE, 77 AER (VFAEE Z2R) TERSIET, 77 RE3H#H

EAX TV 27 P TRESNLAHEMEZR > TVWET, 77 2ABHOZMIE. ZOFFE T 2R
(lookup) ICEIERZNLE 3, BRI, C.x & C.__dict__["x"] WCHEREI N ¥ T (72U, BHESHKO
REREZEZONDZEOPDT7 v 70HD ET), BUENZDERTHOP LRV &, ZORKY 7R
TT”%#%H JohgEd, BIES A0 ZOHRKIZ, C3 XY v FFRIEF (MRO=method resolution
order) ZF|H L TV T, EEOMARERIIBEDHIEIC ORI S X4 7EY F) MAMEND > T
BIELSEEL 9, C3 MRO IZOoWT D X DEFMIRERIZ, 23 V) —RET S FFaxXxb
https://www.python.org/download /releases/2.3/mro/ IZ&H D £35,

252 (CeLET) BUESEALZ ARV v KAT V22 bREZI LT 2L 2, 2047V
7 ME __self__J@UMN CTHEEIBAVARYARXY v FATV 27 MZEBINE T, HHYX
Vo RATI2 7 VRIBRZES T EHE XTI, XY vy FEA T2 b THI v FINA T2 b
WEBRINE T, TAIUTE (descriptor) DRE HiExSRT 22, £HOBEHTY 72050
HUZEMNE BRI __dict__ KWRIFENTWEDDBRERZ DD L0080, D £5,

7o ABNERAT 2. 207 7 ADOHELIPEHEIN, KT 7 RAOFHEFEIEHRL LA,
JIAFATY 27 bEMUOHT (22 HR) . 753 AL Y RXVARERLET (TidzZR),.

FokEME: __name_ 137 7 XK T __module__ 17 I ADNEREINIZEY 2 — VK TY; __dict__
37 7 AP OLETZEMED A - 71-8EETT; __bases__ BREEKI IZADPLRBERXRINVT, HEI IR

DYVRAMIENBIEFTHEATVWET; __doc__ X7 F7RADFF a2 XY MXFH|IT, REZEDHEIZX
None T7F; __annotations__ (A 7> aF ) &7 7 RDEREEEITLTWS & ZITINE L THT

JTF—=ay BA-7HETT,

VS AA VARV R (class instance) 27 T AA VYRRV R, 7I7AATY 22 b (ERBR) 2MUOHLT

ERLET, 77 AL VAR RAFFEETREINARTZEHEZR > TB D, BUESRORICIZET 2
DEFFEPERRINE T, ZZTERELPROPST, A VARV ADI FRIZZDAFDEELD S & =
W, MU T IRABMEMRLET, Rob ol 7 REBUN -V ERBABA 7P =27 Vo728
By VTAAL VAR Y R __self__ BUHELTRA VARV ARXY v ATV 27 MTEBRLET, &
XYy RATI 27 bRIFTARXY v RATY 27 bSARRICETINE T, LD " 277 R 25
MLTLEE W, TRIVTE (descriptor) DRE Hiz 2RI 2. ELHOHEHATS VAKXV R %
BLTIZ 7AW Y B LAEEEFHERIC __dict__ IR FEINTVWEIDODRELRLZBHEDN
DBHDET, ZIRABUEBRODPL T, »OA T2 VDI TRAD __getattr _ () XV v FiHio
TWAEEIE. FROBHEERLZTEDIZZIOXY v RBAHUHERE T,
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BYEORACHIBREI T b, A VARV ADHERZEHLE T, ZJ7RAOHEREHTZ2IEHD
FH A, 7TIAT __setattr ()X __delattr () XAV v FRERINTWVWIEIEE, BfES VAR
VADHEEREHTIRDOICIALDAY v FAFFUHEINET,

TIAAL VARV RIZ, BIFFEDHBIDRXY v FERE-TWAEE, BUERSY — 7 v 2B H 30
By RO LS ITRES Ce BN TEE T, FHAV Y RE 2SR L TN,

k@ ME: __dict__ WEBMOFHETT; __class__ A VYARYADI 5 AT,

) ——

/O A TSIk (FPANATS LY bORIR) file object BEMPNET 7 A VERLET, 77 A4
T2 Y eER 7DD ARSa— by FHEBHD EF: open() MHARAARE. os.popen() .
os.fdopen() . Y7 v ;A 7Y 27 bD makefile() XV v F (H2WVIHIEIREY 2 —uh HIEHE X
NBMOBIEL XY v F),

F 7Yz b sys.stdin. sys.stdout B XU sys.stderr &, 4 ¥ X7V XDEHREA S, RUEEH I,
BLUOEBL I —HAR M) =L IMNET 27 7 AN TV 27 MHIHbERE T, ZhbidTRT
7 ¥ A ME— FTH2N, io.TextIOBase lIRY 7 AL o TERS NI A VR T = — RV E T,

REBEY (internal type) A ¥ X7V XDBNFNE > TV B WL DB, 2 —HF IR THET, Z
NODERIIFEROA YR TVZDON=Y 2 Y TCREBEINBZUREEDH D FTH. 2 2 TIERLRD5E
2HEDT-DIMh TEEE T,

dA—RATSzIb a—FA72 =7 bE NA LAYNTILEINT (byte-compiled) FEATRIRER
Python 2—F, % NA FO—F 2RHLET, a—FA TV 7 e 7Y 27 P DiEL
F BBCE 7Y = 7 PO 70— VB (BB R ERL TV EY 2 — 1D a—oVL) 12
U THRINBSRER > TWEDIIH L, a—FAT7 Y227 MAZa vy 7XF A PHARVENS
ETT; Eley BBA T2 bTIET 7 AV MEIBER B TEE T, a—-FF TV T
WBTEFVA (FITRICEIEINZEERIT2720), A 727 bW, a— R+ 7V
7 MIEHEAARET, ZHEARERA 7Y =2 7 PAOZRE (EH#E, HECHEDLST) &4 FEEA.

Special read-only attributes: co_name gives the function name; co_argcount is the number of
positional arguments (including arguments with default values); co_nlocals is the number of
local variables used by the function (including arguments); co_varnames is a tuple containing
the names of the local variables (starting with the argument names); co_cellvars is a tuple
containing the names of local variables that are referenced by nested functions; co_freevars
is a tuple containing the names of free variables; co_code is a string representing the sequence
of bytecode instructions; co_consts is a tuple containing the literals used by the bytecode;
co_names is a tuple containing the names used by the bytecode; co_filename is the filename
from which the code was compiled; co_firstlineno is the first line number of the function;
co_lnotab is a string encoding the mapping from bytecode offsets to line numbers (for details
see the source code of the interpreter); co_stacksize is the required stack size; co_flags is

an integer encoding a number of flags for the interpreter.

LFD75 27y b co_flags TERINTVET: 0x04 £ v M, BIEDY xarguments %
o THEEDBODMES BEZHTE 2 HEICIITOHNET; 0x08 ¥y M, B #xkeywords
WX 2o THF—U— F5IBEZHTEZHEITLTHONET; 0x20 By M, BBy =1L —
RTHBHELTOHNE T,
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TFREERE (future feature) S (from __future__ import division) ® ¥7:, co_flags O
Ly FEIUVTHIET, a— A7V 27 FHPREDKEZEMILTary i fLrIhTnd It
Z/RLET: 02000 By M, BIBDSFREREEZ G L Tay A LS TWEHEICILTS
NFT; LETOAN—Y 2 D Python Tld, 0x10 B X T 0x1000 E' v b2MEDNTVE LTz,

co_flags DZDMDE y MIFERICHEICHIAT 272D FPRENTVET,

a—FFA 7227 bPBEBERBTEL TW3E. co_consts DERAIDBERIIAMDO RF 2 XV
F—2avFHNCHEDFET, FFaXryr—aryXEHBERINTVARWESIZIE None 12
"hET,

TL—L (frame) TSIk 7L =047V 27 MEFEIT7 L — 4 (execution frame) ZER L %
T FEMT7VL—2@3 L —ANw 74727 b (TilZR) MBI L. Bz b L — X6
BicEINLET,

FiAa UEHORREN: £_back IZEATDRAX v 7 7L —L4 (UOH LEIO ) T, 2R
Ry 7 7L —LDFK FBKR S None TS f_code ZZD 7L —LATHITINTWSRa— 4T
Pz T, f_locals ER— I AEROBERIMHELN ZEFH T, £_globals 17w — LE
Bucfbh T £_builtins IFMHAAAD (Python EH D) ARNCHEONE T; £_lasti IFBE
BRMBIA—F (I=FATI 27 bDAA b a— FLFHANDA VT v 7 R) TE,

R e E B AAHEREME: f_trace II None THRWEHAIZ, a— FOFEFTHICKEARAXRY M T
MOH N2 TT (TN THHALET), BEF. Y—RADHLWITI LI XY M 3FIT
INFTH, f_trace_lines % False ICHKET DI L TANRNY FOFRITEEINLTEE T,

221X f_trace_opcodes ® True WICFHEL T, B I—FI DAY FOEREFAILTWVWS
rHLhEEA . 2T L= X > TEHINEIFE2 b L — RT3 BEBUCRN
H7=5E. REERA VX =TV ZORBBENIZORDBZ20D LRV EIZERLTLZE W,

f_lineno ¥ 7 L —2HICBI SBEDITHSTT — L — B (trace function) MIT Z OfE
WKEHXAAZITO o, HBELRTRIS Y Y T LET (RTEROFETIL—LICWVWELEEDA), T
Ny ATl f_fileno ZHEXZAL T, ¥ v 7S (Set Next Statement iy e d) 2FEET
I

TV—LF 727 MEIXY Y F2—D¥R—FLET:

frame.clear()
CDXY Y RIZ7L—2aRFEL TV 0 — L EHADOBRELETHIRLE T, /. 7
V=Y 2 2L —RIZBLTWEESIE, Yo x L —XIHETILEMTOAE T, 28
Ko TI7V—20F 7V 27 VREEARTERSEMEHINZ X512k D 3 (HIZX, filsz
ML, BTHS7=DIC L —2Ny 22 MET 255).

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

FL—XNwP (traceback) 7TV b P AN I F 7P MIHINDRZ Y 7 P L —R%
KHLET, PL—ANw A7 I 7 MEFISDREZ T 2 ITEBRINITIER XNz D, types.
TracebackType Z WO U THHRIICHIER SNz L ¥ T,
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BEERANITER E N L =R Ny 7 TlE, fISAANY R T DORBBENETAX Yy 7 2R > TV LB
RolLARUVBIZ, FL—ANy I 477 POBIED b L—2Ny ZORHICHEA SN E T, Fi
WAV RETICABE, ARy L —=2% 70l 7 LMITHHATE 2 X518 EF, (try X %
S, ) L —ANvy 73, sys.exc_info() PIRT X SNV O=FHDERP, it L FIMD
__traceback__ B LTHELNET,

TRT 5 DHEY)IEANY R IR E AX Yy 7 PL—RF (D T EFEMLEINT) HHEL S —X
PU—2ICEEHINET; 4 &Y XPFEINCFITEA TV E5E, sys. last_traceback
CLTHR2ZHTEET,

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 LEHORREM: tb_frame IZIRED L MBI 2ET 7L —A%Z$EL %7, tb_lineno

FFINDOFEEL 72ATHSTT; tb_lasti IFHERMTI—FTI, FL—ANy ZJHDITHEER

BRBICETEIN@mTE. try XATHADTEL., 2OMNET S ezcept Hi finally Hiddiz
MEEIE. T =LA T Y= PADITERS LIZRRZ 20 LOLEEA,

FEIAAARER KRB tb_next BZRA X v 7 FL—ZADRXD L~V (FIADPFHAELIZ7L—20
FiTA) 2r B B WIERD L AR E X None T,

N=Ta¥y 37 TEHE: PL—ANY I F TV =7 MiX Python 2 — FSHRINIZA Y AR VR
bTE2 L3512k, BIFEDOA VARV AD th_next BHIZEHRTEZ LS5 R2D EL,

AFAR (slice) #TzI b RFTA4RFTI 27 M. __getitem _ () AV Y RODDAT A R
ERTDIHEDONET, RAT7AZXF TV 227 MNIHARAAD slice) B THERSNE T,

A LEHORIREM: start I TRTT; stop IE ERTT; step ERAT v 7DETT; £h
FNEINIZGAE None B> TVWET, ZhLDBHIXMEEOBRERTE T,

AGARFT TS 27 MEIXY vy F—D¥%R—-—FLET:

slice.indices(self, length)
ZDRAY v FIZE—DOBEGIE length ZEID, AFA XA T 27 MDY length BEDS —5
RSN Z2IERBT D, A7A4 AT 2 EHREHAELET, TOXAY Yy Fid3 o
0)*“?5(75)%&65?7}1/’2 LET; 22N start BXL stop DA VT v 7R 2\ step T2
DHERATAADELEWTT, 47 v 7 AMENR OV, #HFANDMETHIURX, BEHEDR T A
A BEDLLRNR Y I THRDOIET,

FBHIXY v R (static method) AT b #HX Y v Flid. ETHALL LS REBA 7Y =7 b
MOERXY Y REATI 27 "AOEWEHIL T 270D EELRMELE T, #IUX Y vy KA 7T 2P
MIBDFI DA TT 227 b, BHIZLZ—FERAY v FA TP 27 MWL 7 v 8TF, #H
AV KRBT FGARY FAAL VARV ANHEIGT 2. FRIORENE ATV 27 MET v I
NieATT =27 Mz b, ZAU EREBONRITERD T8 A, BIIXY v REF TV =7 MIE
WIS LAIRER A 7 =27 v 25y FLETH, §YA 7Y =7 FBRENOH TP TEX
Bho #ATY 27 MIMAIABLIT Y AT 7 X staticmethod() THEMENE T,

IIZARXVYRFTOTIr ZVI7AXYy FATY =7 ME #UAY v FA TV =7 MIZBIT, Hl
DFTY 27 b2t T v XTHD, EDATI 2 bV FART FTAAL VAR Y AN HED H
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THEERELET, ZOLS5RCLTHIRLAEZ FAXY vy FATY =27 POEFEICOWTIE, L
D7 2—PEFERY v F (user-defined method)” THHINTVWET, VI7AXY v FA TV =z
7 MIMARAAD Y A N F 7 & classmethod () THERINE T,

3.3 FHHAYVY R4

72 AE. FRRARTOX Y v RE2ERL T, FRAHE (BEMEERIRA TR, A 74 AKELRY) 12X
SREDHEAZRIETEET, 24Uk, Python OEEFA— 10— F (operator overloading) D7 71—
FTF, THCED, 7RI EHOEEFIINT2HADIRIBBNEZERTEET, HIRE H27IF7X
D __getitem _ () EWIEZRIDRAY v FEERLTBD, x BDIDIZITADA VARV ATHBLTHL,
__(x, 1) BIXFHEMTT, FHTTERDOZWRD | 72X Y v FAERSINT
WRWE X 2O XD REREERADS LHIS (70T WX AttributeError 2 TypeError) 2 I E T,

x[1] X type(x) .__getitem

FFER X YV » RIZ None 2i%ET 2 Z 2. FHUIET 2HENFHATER VI L EZERKLE T, XX, 7
FAD __iter _() % None WHKE LGS, DI 7 RWEA T 7735 T, %®4yx&yxmﬂ
LU iter() ZMUH T L (__getitem _ O WZUHEPRENFIZ) TypeError ZXH L E T, *

FMHAAAIE LI 2L —bFT R0 FARFEET I 2E, Bz I AT 27 ML o TEWED D % HiH
WHRELZ L EDLONPEETT, FIZIX H522—F7RIAL2DOBEZOFBEEHALEHI rD LI ER
A ATAADEANERZ LI BRVDLH LAFEEA, (WIC DFFa2 XY EFT7 V27 FETAREDH S
NodeList f ¥ X —7 =z —ADZD—fITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
7R cls DFILWA VAR AN DI ENET, __new () BEFHIXY v FT (ZDX
Yy FIEFHIROCEA TV 2O T, PRINICEIX Y v FEEET2LEEH D FHA). 1 VAKX Y
AHERT B EIEREINT VR 7 I RZE -G IBUcE D EF, BDOFEA TV =7 bDary A b
72D (V7 ADMHIH LX) IKEEINET, __new () ODREDVHEIFHLVATI 7 bDA VR

RYA (BHEE cls DA VAKXV R) TRIFUUIRD FEA,

AR R TIE, 77 ADHT2 A VAR A RERT % L 121X super O .__new__(cls[,
D WSHEYIRFBERELTRA=2I 2D __new () XY v REMEH L, FilzicERIhizq >
ARV ARERETBZMATrORLETS,

__new__ () W cls DA VARV AERLZEGA, __init__(self[, ...]1) DI LTA VY REY
2D __anit__ () BPHPEEHINET, ZDL &, self EHICERINIZA Y REZRT, B D5
BUE __new _ O WEINZFHEFETCIIRD F3,

_new O MWcls DA VAR VABRIBWEE, A VAXVAD __dnit__ () XY v FIEFFFEUYHZ
NEH A,

iter__ (), __reversed__()

) —— F—

*2 _hash__(Q)

contains__ () )‘ / v FIZZ o &SRRl Rb %2 L ET; ok
il HET 72 iR 2 # D W EET S
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__new__ () OEZHINI., EETEERE (int, str, tuple B E) OV T 5 ATA Y AR Y RER % H
ARIARTBIEITHDET, £/cs VIRERENRRZRART2/2DIT, WARLDRART TR
TELLA—N=F 4 FENEFET,

objec‘c.__init__(self[7 ])
AVRARYAW (__new _ () IT&koT) RSN, ZAXMUIH LIITIGEZ N 2N IH SN
9, 5lBIE I 7RADa YA M7 ARCELLDDTT, BIEKI FRAL ZDIRET FANL I
__anit__ () XYV v REFOEE, REZ FAD __dnit__ () XV v RIZEREIKZ 2D __dinit__ ()
XYy REHRMICHECH LT, £ Y RAX Y ADRIK Y 5 AE5 YN Otz Z 2 REE LT
Wb FHA, HlZIZ, super().__init__([args...]) o

_new__ (O & __dnit__ OWEELTEA IO 7 PRI S ( __dnit__ ()
MENEHAZTARXTS) DT, __init__() »»5IE None fEZRLTITWIFERA; 25 LTLE
5. FATRAIZ TypeError DWEHINTLEFVWE T,

new__ () PYER L.

object.__del__(self)
AVARRYAHWEIND L TCHOHINET, ZHUIT7 74 F 745 GETTIED D HAD)
TFTAMNI IR BMINE T, HIKZ TP __del__ () XY v FEF->TWRHAEEZ. REZ 720D
_del (O XYy RATHIN, BEZIZAD __del () AV v FEIRINITEIHLT, 4 X%
VADHRIE Y T AT R ED A L HERICHIFR L R ITUIR D 8 A

Cdel._ O RV Y EFRWELESILLTVAEAL VAR Y ZAANDHLWSBIBEZIED, WEELXSE3 2
LId (HERIAZRVWDHOD) AEETT, ZHUIA TV b EE LI ES, B LA TV 2
FAHEWHEINIENC __del__ () PMEFHINZ 0D DIFFEEKFETT; BED CPython ®
FETERYO—H LIS E R A,

AVERTVEPET LI 2, BMELTWSATI =227 D __del__ () XYy FRRFIH ISR
AL D D XH A

FAMR: del x FEBE x.__del__ () ZMUHLEVA —HiFEZ x DSBHIY U2 1 DOE6L, %
HIx DSBIT D0 T TEBIZLZDATTIHINE T,

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

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

gc ETa— LD RFaXh,

BE: XYV oF __del__ () BALEBRKNTHOIEINS 7D, FITHICTHRAE L NI X
N, Kb HIT sys.stderr IWEELRRINE T, T

3.3. HHAV YA 37



The Python Language Reference, 'J 1) —2X 3.7.17

o __del__ (O FEDI—FRFTEINATVWSE L X2, FEDAL Y FRSLFEIHEE T,
__del__ ()T, By Z%kWokb, 7uv 2330V —X2MUHLED T 20EXH 5
Ba. __del__ () ODFETICEDHMiEh7za—-FRickb, 20V Y —22BLcEF X T
WT, Ty FayraiEEshd LA EEA.

o __del__ OB AVYETVRDY ¥y PRYUHIZFTTEET, oT. (OEY 2—
NEEDT) 772 AT EREND B 70— IVEBIET TIZHIBREI N TW S 2, None 12
REENTVEDD LNLER A, Python i, B—D7 VX —Xa7 TIHEZ4ATDI A —
PNIUATY 27 ME MO T — NVEEDHIRE NS AN EY 2 — A0 HHIfREN S Z
PRIELET; 2O L5870 — LB BAOMD S DSBBBFELRWIES, __del__ O
XYy FBMHENIZEE T, 4 Y R— b EINETD 2 — AP ELFAARETH 2 2 & ZIRFE
T DRI ODPD LNLER A

object.__repr__(self)
repr ) MAAABBIC L > THRUHZN, A 7027 b 2RT TRKOD (official) ) XFHNZFHEL F
Fo AIAER B, ZAUT (EYVIREREN S 2 5hhd) RICEOA 7Y =7 b2 HAERT 2DICHZ 5. A
#h7s Python RO LS5 B bDTHENRETT, TERWVWAED, <...some useful description...>
EADXFHNHNPREENZRNETT, ROERXFINA TS =27 P TRINERD FEA, 75 AD
__repr__ () BERLTOVT __str__ O EEBRELTVWARINE. 27 F7RADAL VYRRV AD FER

A D (informal) | XFFIRBEDPERZ N 212D __repr__ O PMELNET,

ZOMBBIEZT ANy ZOBRIZE L HVWSLNZDT, 72 TADEREZEA. DVWEVWTHRWE S K
TAZEPEETT,

object.__str__(self)
A7 27 +D BEAKXD (informal)] H 2 WIEERRICHE L AXFIRBRAEZEARET 2012,
str(object) EHAAABE format(), print() IZX o THIEN T, EDEIX string A 72 =2
FTRIFNEXRD FE A

__str__ () 2B Python REZRT Z AR INBZVE WS HT, ZDXY v R object.
__repr__ () YIZEZDFET: XO@EMLR, ELEEEARALERT2 N TEET,

FHAAARL object ICX > TEREIN/ZT 7 4V MFEEIX, object.__repr _ () ZFFFHLET,

object.__bytes__(self)
bytes IZX o THEUFHEN, £ 7T 27 bOANAS P UFFIRBREZETHA L ET, Z4UL bytes 77V =
7 P RIRTRETT,

object.__format__(self, format_spec)
format () FAAABEE, X HWE T+—<T v MEAXFH TZI)L OFFi. str.format() XV v
FIZEoTHUHEIh, A7 =227 bD 7 73— v MEEN (formatted)” XFHIRIEZIED F
T, format_spec 518UF. BDER T x—< v MEA T a2 Y Db EELXFHNTS, format_spec 5l
BRI, __format__ () ZFEETAZTEUIEID FITH, LAY DT T RAIHMARAAEDWT AN
Tx—<y MEEZELLD, AL LI RT7 =<y MEA TS a VRECEHVWET,

BREED 7+ —< v MEX DRI, formatspec ZBIR L TL 72 & W,
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RO EIRSCFINA TP =7 P TRINZED TEA,

N—=YaYy 3.4 TEHE: BTROLFINPEINEE object HHD _ format_ XYV v K
TypeError Z#AH L E T,

N—Ya Yy 3.7 TEH: object.__format__(x, '') I¥ format(str(self), '') TIIRK< str(x)
EMIci D LI,

object.__1t__(self, other)

object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)

NS VWbw3 7 EERELER (rich comparison)” XY v RTF, HETIYRLE XY v RADON
JMEAT D@D TY: x<y & x.__1t__(y) ZHFHLET; x<=y & x.__le__(y) ZHUIHLET;
x==y & x.__eq__(y) ZMFUHLET; x!=y X x.__ne__(y) EMUHLET; >y & x.__gt__(y)
ERECHLET; o=y & x.__ge__(y) ZFFFHL T,

JRARIEEA Y v FREZ 6N LGIBORTICHT 2HEAZFHK L TWARVWE ZIZ, YTy
NotImplemented ZiE3 b LM EH A, HBlL LT, IEFICHEDGITONL L 21213 False »* True
ZIBELET, LoLl. ZhHDX Yy FIMEEOEZET I ENTES2DT, HBHE T2 7 — N HEHD
aAYTFRAM (J2 213 if XOFEEERD) TlbIZGE. Python (&% DEIZH LT bool() ZMELN
H LU CRIROEBZ AW L %5,

77 4N bTlE __ne__ () % NotImplemented THRWIRD __eq () KEBEL THEEZREX
7, HEBEEOBIZMICEROEGEH D X2 A, BlZIE (x<y or x==y) BETH5 L
EIEERINIC x<=y TR H D EHA, TR B —DDHED S HEINICIEF OHEE 2 LR T 5121
functools.total_ordering() ZZMRL T X\,

HARLDHHEZ T R—FLTWT, HFEOF—IIHS N TELZ Ny 2argE A 7Y b
PED L EOEBREREAICOWT, __hash__ () DEFF a2 XY FPARKELPNLTWEDOTSRLTL
AN

INHDOXY y R (BB EEZR— LRV, GEEYR- 3 258ICHVLRS X
57%) 5l ANEZTeN—2 a VIZFELEEA, LA __1t__ 0O & __gt__ O BZHVODKRE,
_le_ 0Ot __ge OBHWORS BXUY __eq O ¥ __ne (ORBRENCHEDKHFTT,
ST 03575 2T OHPHEE - O RIDE OWIHE T DIEHRIY L 72 RN 727 5 A D55, HHH
BYORPEINTXY v FORBEINET, 25 TRVWEEEOHWHEETFDOXY v FHABEEINE T,
A8y 72 7 23 ERINEEA,

object.__hash__(self)

FHAAAD hash() BAE=. set, frozenset, dict DL Iy T aZffiozal sy a YEIDER
T BIEL S EINE T, __hash__ O WEHRRIRITNUIRD FBA, TOXY vy Righ
ERHEE, HBRERPEL WA TV 27 MEIRUAAY Y a2 o2 nWH 28T, A 7927 + %
T2 ETHHAINZBEREZ T NVICHED TNy Y afliZkitHT 22T, TAZTHOEED

Ny Y afERREET S 2BITTOLET,

3.3.
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def __hash__(self):

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

AM: hash) EAT7P =7 MHED __hash__ O XV v FRTE% Py_ssize_t OV 4 XizY]
DEEDFET, AU 64-bit TEALFEINTWVWS L 8 N4 MT, 32-bit TEALRFEINTWVWD Y 4 N4
FTF, A7 27 2D __hash__ () HBEL 2B bit 4 XD R THAMEDHETD 2 HEIE.
BTERTOVR—FFTEELRD bit [BEF =v 7 LTI, Z5 7 52T python —c
"import sys; print(sys.hash_info.width)" 257352 TT,

IIAD __eq _ () AV FEEZBLTWVRWVWARSL, __hash__ () XY v RHEZELTWERDERA;
TIAW __eq () BERLTWVTSD __hash__ ) ZERLTVRVES, ZOA4 Y ARV RAIENY
SanfEal sy avOERL LTHIAERHA, VIRDIa—RINKRI T2 FEERLTE
D, __eq O XYy REEELTVWSEHRS, __hash__ () ZEFELTWERDERA, ZHIE. "y >
AREa L 72 a YOFERIIBOWTF DNy ¥ 2flHA I 2 =K TN TH DI EHEREINTVEHD
TYT (79227 Oy Y2 ERZLT S, #Roleny S 287! hash bucket IZA-TLEW
£79),

I—Y—EFRITRET 74NV DET __eq_(O & __hash__ () XV v FEFoTVWET, ZODL

%, (FA—=THRWV) IRTOATI 7 NI U TERD, x.__hash__ QO WFx ==y xis y &
hash(x) == hash(y) OWFZEKT 2 L5 REYREZEREL 3,

_eq ) EF—=—N=F 4 FLTWVWT __hash__ () ZERLTOVRWVWT F AT, __hash__ () &
RE2RAYIZ None ICEREINE T, 277 AD __hash () XV v K2 None DHE. ZDT 7 ADA
VARYADNy Y2 HEEGL LS T 5 LY TypeError 2 AH 4. isinstance(obj,
collections.abc.Hashable) TF v 732Ny Y afRERbDE LTIELKFEHINET,

_eq O BF—N=FARLEIIADPEHI FADED __hash__ () O EEERFEFEFLZVWES, B
JRIYIC __hash__ = <ParentClass>.__hash__ ZRETAH I LT, ZNrA VX TV RIEZ RS
IR Y FHA

_eq _ O EBFA=N=F AL RFLTVRWVWI FIRABNY Y23 R= bEHHIL7ZWIEA. 77 AERIC
__hash__ = None Z&®HTLZE WV, 77 AHHTHRNIZ TypeError X5 % __hash__ () %
FEFKT DL, isinstance(obj, collections.abc.Hashable) MM LTt - TNy & 2 ATRE & 3k
AMENBTL x5,

FWR: T AT, XFH. A~AL R datetime 7Y =27 D hash_ () EIETRIAATRELR
FVRLET " VL ENET, Ny ¥ afHIZHEMO Python 70t AN TIEERTH DT ET
. Python Z# DR UEEIT 28I, FHITERLI LD FT,

COHMIZ, HEICEREINEANTHREHRAORENRE On™2) AEE2EMHT 2 Tl gk
ZEN B — VY AWE (denial-of-service, DoS) X3 2 R#ET T, M http://www.ocert.org/
advisories/ocert-2011-003.html ZZR L TLZZ W0,

Ny Y aBOEHEIX, EEOAL T L — a VIEBFICHEL T, Python & Z DIEFTT R FIEL T
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FHA (Z LTEH 32-bit & 64-bit ORITHERD £5),

PYTHONHASHSEED »ZfRL TL 72 & W,

N—=Tay 33 TEH: Ny aDIF YEMMEBT 7+ N TEMCRDE L

object.__bool__(self)
EHET R FRHAAAEE bool () #FEET B3 -DICMOHINE T, False £721F True 2R X7
FAUER D ERA, TOXY v RPERINTVRVE E, __len () PWEZBINTOVIUIFUH X
N, ZOMEHIE 0 THIWIELAREINE T, Z7FAD __len__ () b __bool__() bERLTWV
BWFIUE, ZDT FTADA VARV RITRTEEAREINET,

3.3.2 BHEY I EREZHREIAXTS

LFOXYy FREERLT, 272A4 YRRV ANOBWHMET 722 ( BUHMEOEH, BHEEADRAL
x.name OHIBR) OBEME I RARXTA ZTHI N TEET,

object.__getattr__(self, name)
774 DEMET 7 AD AttributeError TRMLZZE & (name 234 Y A X Y ZADEMF 7213
self D7 I AV —DEWTRW=DIT __getattribute__ () A3 AttributeError ZiEH L7=2,
name 7087 4 D __get__ () A AttributeError ZEH L7- & %) IKMFIHINE T, DXV v
Fid GtEXN) BHEMEZIR T2, AttributeError BIF 2B Lz il b €A,

BB EEOMETEENRO2IUR, __getattr _ O WMUHINERA, (ZHUL. __getattr _ ()
¢ __setattr__ () PEKINCIEFFICEINTVEHTT, ) ZhE 1RO ZDE, 25 LREVE
__getattr__ () B4 VAR ZADMDBHAEICT 7 RT3 HENRRLRE7=DTT, /. Pkl
YHA VAR AEBICH L TR, HEA VAR Y 2ADOBHERFRZICHALZN 2T (Rbbico
ATz VAT ZZ2T). BHEERZZ2CHBEILTOA23 D TEET, EECEET 7€ R
FSERICHIET 2 HiEE. LIFD __getattribute._ () XYV v FESBLTL XV,

object.__getattribute__ (self, name)

PIADA VAR RARWT BBNT 7 e A RET 5010, WMEFCHOEEAETS, 75
2D __getattr _ () BERLTWVBEA. __getattr__ () &, __getattribute__ () THHRIIC
FEO 320, AttributeError BIAA 2R LARWR D IZN T EA. TOXY v Fid FHRE )
JE B %R 2, AttributeError Bt Z X L3, ZD XY v FHUHRINCERRZ SO
NTLES>D%[ D, EEDBFICEHE I, RELZBHERETADT 7 AT, HlZIE object.
__getattribute__(self, name) DX I ICHEKET I RADXY v FEFEUBEHAZE > TREEH X%
TR D £E A

AR SRS AA LB SREENCIF N SRR X Y v FOREKR TR, TOXY v FHE
BEESNDZENDHD ET, FHHAYV Y FER 22 L TIZIW,

object.__setattr__(self, name, value)

BHEORADAA SN IR E T, TUIBEHONRADBRRE (Thbb, 4 VARV AHE
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ANDEDORA) DD D I ENE T, name FBHEH T, value \ZZDEHITRATZMETT,

__setattr__ () OHTA YRR Y RAEBUANDRADRBER S, BES FAD N ERICARDXY v
FE2FEOCHZXRFIUIR D 8 A, HIZIX, object.__setattr__(self, name, value) & LE T,

object.__delattr__(self, name)
__setattr__ O WHTWETH, RATEERLMEDHIFRZITVET, ZDOXY v REFEET 2D,
A 7Yz T 5T del obj.name HEMDIDH 2 HAETFITLRITFUIRD FEA,

object.__dir__(self)
FT7T 27 M dir() PEFHEI N FRBEFHINET, =7 Y AMWREINRITUIRD £8
Ao dir() WBRENET—F VRV R MIEHL, YV—FLET,

EJVa-IDBYET IV ERZHREIAXTS

R HEID __getattr__ ¥ __dir__ b, EV 2 —VEHEANDT 7 REDRARXTA X T EDICMH
ZET, EVa2—ILLRLOD __getattr__ BABIIEMESATH 2 1 5| EZITWD., FELLELZET
» AttributeError ZEH L 3, BUERES 2 — LA TV 27 b0 b, BEOME, D% D object.
__getattribute__ () TR S0 o 7255 1E. AttributeError 22X H T 2/, €Y 2 -1 D
__dict__ 25 __getattr__ PRI FET, AfddroGEE Z0BEATHRIH XN, MBEIKR
ThET,

_dir_ BEEESIEEZUIRS T, TV 2D 7 7R RAABERLHIERE T XFENND S —r Y A BRI ZRIT

IR D FHA, FETIESE. ZOBKIIEY 2 —LOEED dir() BBE FEX LT,

X DML VKETDEY 2 —LOFHE (BHER T 08T 4 DRERE) DARZIA ZXDDHIT, £V 2a—)L
FT7P 22 FD __class__ JBMIC types.ModuleType DY 77 7 AMNHKETEF T, FIXIERD LS ITHk
%3

import sys

from types import ModuleType

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

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

super () . __setattr__(attr, value)

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

AR: TV 2-10D __getattr__ BEFELD __class__  ZRELLDLTH, HEXHLIDIENET 2
L 2ZDHEIIPEDON BRI T - £Y 2—1D globals NDEHET 7€ AF (EY 2 —LADa— FH
HEEY2—)LD globals DEBELTYH) HEEZZITFHEA

N—Tay 3.5 TEH: TEVa—LDOEMN _class_ BEZAAAREICRZD LT,
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N—=Ta ¥y 3.7 TBI: __getattr__ £V 22— VEME __dir__ €Y 2—-VEM,
BE:

PEP 562 - €Y a—I)L® _ getattr__ ¥ _ dir__ &Y a2—)L®D __getattr__ BB XY __dir__ M
B,

T AU 1) TR (descriptor) DR

TFOXYy Fld, ZOXYy FEREDZ IR (WDW23 TRIUTE (descriptor) 77 R) DA Y ARV R
M. F—F— (owner) 7 7 AFHET DL ZWLXDABMHAINET (TR VT RE, F—F =DV 7 AEEH
. ZOBOWTINDD I 7 AFHELZRITINIRD FEA), UTOFITE. 7 BE ik, &Rt —F—2
FAD __dict__ 7 mT 1 (porperty) DF —TH 5 LI RBEEZIEL £,

object.__get__{(self, instance, owner)
F—F = FRADOBEERIETZ (27 2ABUEADT 7€ R) B, A—F -7 FADAL VARV AD
EBEEZEIGT 2 (AR RABUEADT 72 R) JBEXKFIHEINE T, owner ZHITA—F—2 75
ATF, —H. instance ZBUEANDT 7w A BT 24 Y AR ADEED owner ZNHLTT 7k
AENDHEE None ICARDET, ZDXY vy FiE GtHEINL) BYHELZIR T 5, AttributeError
Bt AR LR udz b 8 A

object.__set__(self, instance, value)

F—F—T T ADA VARV A instance LDBEEFTT-7ME value IZERET B RICFERHINE T,

object.__delete__(self, instance)

F—F—TFADA VAR VR instance FORBHZHIRT B RICEOHINE T,

object.__set_name__(self, owner, name)
F—F—=kB7 TR owner DMEMEINTREETMEUHEINET, 74 A2 VY FXIiE name 1ZEID Y
TohEd,

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

initial creation:

class A:

pass
descr = custom_descriptor()
A.attr = descr

descr.__set_name__(A, 'attr')

il VS ZAF T DR 2B LT E W,

N— ar 3.6 TEM.

__objclass__ JEMIZ inspect EY a2 — X o TRRE N, ZOF TPV 27 M EREINT 7 A EFE
FTH2DIHbNET (ZOBMEZHEUNCHEL TBL ., BINART 5 ADREEEZETRICTAN NI D £
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F)o MUHINZMICE o T COBUTIEEEINLI TR (B LEFZDY T IR) DA VAR VAN
1 BHHOMBES B LTHFD LRERIATWS Z 28 d (1213, CPython I3#@XhTniawn
C THEITENIAY y FICZOEEERELET),

TRV T2OFVHL

—ICT A7) TR eid, Rk 7 RIS 281F (binding behaviour)” Zd D04 7Y =7 MEMEO Z &
TS, TARAZVTRIZF, TAZ Y F&7a b a (descriptor protocol) DX Y v R: __get__ (), __set__(),
BLY __delete._ () ZffoT, BT 7R %ZA—N=F 4 FLTVWEHDTT, TNLHDXY v FOW
FTHPHFTY 27 PR LTERSNTWEIHE, ATV VETRZ VTR THLEVWNET,

BYE7 72ADT 74V OEHEIR, A7 27 POFHEPSLBEEWROH LD, EEZFELRZD, HIFRL
72D F220HbDTT, BRI a.x ICLZ2BEHOMEKRTIE, £3 a.__dict__['x'] . KIZ type(a).
__dict__['x'] . 2L T type(a) ORJEI FRATRAR I FATRHRVHDIIH L. &\ o - BEEITHEHNE
ZhET,

LA L, MBENROMEN, TRZY)TRZAYy ROWTIULZERLTWE L 7Y 27 bTHIUL, Python
BT 74N bOEEEA—N=F 4 FLT, RODDITFRAZV TRV v REMOHL T, edodEiEoh
DEZTTARAZVTERXY w RPRFHENZIE, EDTARAZYTRZAY v FRERINTNT, EDLSD
WIEH IR0 KIFLE T,

TAZ VTR L OER 722D, BELNDOHM (binding) . 7405 a.x TY, 5D LS
WTRZ ) FRHEEE N 003 a ITRIFLET:

BE#EMPUE L (Direct Call) D HMT, 20D o IO OIERH LEEIEIX, a— N TEET X2
TEXYy FOFERHL: x.__get__(a) 275203 bDTT,

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

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

super #& (Super Binding) a 7% super D4 Y AR Y A TH 3HE. Hif super (B, obj).m() #47H &
FIT A, HMOTBIIHLT obj.__class_.__mro__ ZMEL., KIZFFHL: A.__dict__['m'].
__get__(obj, obj.__class__) TTARZ VY FREZMUHLET,

A VAR YAFHETIE, TAZVTEZREOCH L OBEIEMIEZEDT A7 ) FRIPERIN TV E0IHKFEL
T3, T—XRTRIZVTRIE __get__ () ¥t __set__() . __delete__() DIEEOHEEEERT LI L
MTEFET, __get_ O DPEBEINRVESIKIE, Z0BEBHICZ 78R TE2L, 20TV DA VR
RYATEHEICZDMBEDI D 2GEERIE, TAZV T RA TS =27 VEAADPR-TEE T, 7RIV TR
__set__() ¥ __delete._ () F1W@EZDOEELNEERL TR, T—XTRAZVTREDET; B
LliFEbERLRTNUL, ET—FTRAIVTXTT, #(H, 7—XTAZ7VFSETE __get__ (0 &
__set__ () BERL. —H. T —XTRIZUTRIZE __get__ ) AV RL»HEDERA, __set__(O)
¥ __get O BREBLEFT—ZTFTRAZVIRIZ, 4 VARV AFENTREMABERIN TS, HIZZOD
%t —nN"—F4 FLET, WMEWIZ, IEFT—F2 T2 27V FE2DOEEICE. BHEEZA A& 2|TH—
N=F 4 FENET,
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(staticmethod() % classmethod() % &%) Python XYV v Fid, IEF—X TR ) IR LTHEEXN
TVET, ZOMR, A VRAZVATEAY vy FEHERLLDA—N"=F 4 FTEZXF, ZOZLITLD,
HrDA Y ARYADFET Y T ADMDA Y ZAX Y AL HANCRR 2EELER T2 e TEET,

property() BT —X TR 7)) PR LTEEINTVET, [EoT. A VARV REZHZ T 74D
B A —N—=F A RTHZEDNTEEEA

slots

__slots __ EfES 2, (FuaRXT4DEIIR) TR NEHRINMCES L. (RNIZ ___slots TE
FLTVE2H I IRCEELTOVAELTRWRD) _ dict. S wedkref  Z{ERLRVWESIITE
£9,

_dict B DITHAT, HiHTE 2 XEVZEMIZARDKRENTT, BEFRROAY—Fb kDA
kTExT,

object.__slots__
DY TAZERINE. A VAR VAPV EHAERT. XTI AT I TN, FREFINDS —
FURABRRATEET,  slots 13, A VAR VAW L TEE SN HE L L EHER 2
MEfRL. _ dict ¥ weakref  HPEBEIFNCAERINZVWESICLET,

__slots___ ZFRATIEDEER

o slots  EFiEBRVIIADOLMETEIEE, A VRXVRAD _ dict__ @MY _ weakref
EBIEE CHARRET T,

o dict  EEDIWIEE. _ slots  WZHIBINTORWHITTREREA VRAEX YV RIRATEZ
CRITEFRA FIBESINTORVWERSL 2> TRAL &5 & LG, AttributeError 2NAH &
NET, BB EZHEHNRALZVORS, _ slots ZEFT BRI '__dict__' 2EBHD
=T Y ATEMLUTLEE N,

o slots  EEBLTVWRIZIADEA VARV AL weakref  BEDRVWEE, A VARV
W3 %5528 (weak reference) I3 ¥ R— b ENEVA, FEROV K- VIR ER S, _ slots
PEHETBHBRIC '__weakref_ ' EERLDY —F Y RIZEMLTLEEW,

o slots __ 1F. ZITADVNLVTEERICNT BT RI VTR (TR VTR (descriptor) DEE %
SR) Bflio THEINE T, TOME. _ slots  WKERINTVWEA YRRV RAEBDT 7 4L
MBS 5 RAEEERFoTRETERL RS> TVET; 25 LRVE, TAZ Y FRICEB2RAET
AEURLHEEXLTLES LT,

o slots  OESOERIZ. TOADPERINTZTZ7IAFZFICEIEED FVA, HII7RATEE I
__slots W3 F 7 7ATHRAHAGETT, 2L, FZ7I7R1F. BED _ slots (22T EM
D Ry NOAFDAZDHBZNE) BERLBRWVED*_ dict_ * % __ weakref __ ZFHET,

o BBV AT, BEIVFATTTWERINTVWEI ARy hEERLESGA, BREZS2DRay T
EEINTVEA VYRR AERIE (FTRZV TSR eRE Y A5 BEHEIELRVED) 772X T
TN ET, ZHUTED, Tl I A0BENTEICZ> TLEVWET, FRIZ. ZOME%E kT
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57D PDF =y Z7BBIMEN2 06 LAEEA,

22T slots &, int X bytes X tuple DL R " HEED” HlAAABIDLIRE LT T
ATIEFENEL 28 A,

_slots  WZE. XFHNITROWRIGRREA 7Y = 7 b RAAT 2 e TE % T, FERMBES 2k

MTEET; L LREK HEORF —ITHE T 2 EIT 52 ORKLERIE D HTohsrdbLi
EHEA.

~class  ~NORAWEZ, WHDTZ I ZAMNEIL  slots  EZFFoTWB e 2DAEEL 5,

B DORay s EROB7 7 A Mo ZEMWKIITE I A, Aoy MTHERINLEE 2 Ro#2
FAF 1 DIBeENET (HORESZ FADZRB Yy MEIETRIFIIRD EFEA) - ZHUCEKRT S L
TypeError A I NF 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.

333 VSREFENREIALZTH

T IRAPMMUD T 5 R EMEKT B L ZFicd, METTD I XD init subclass  BEUOHINFE T, ZhH
ZRAT 2L, ¥ 77 SROEMELEET L7 7 RA2FELILNTEET, Zhd 77 R7ar—&kee
THRAPITOVETE, 7727 -2, ZANEAINIFED D 7 RIZDARITEHEET 5 DI LT,
__init_subclass__ &, $olEB. ZDXAY v RZERLALIZ FADFEROY 77 5 ATHHAINE T,

classmethod object.__init_subclass__(cls)

DXV y Rk, ZNDRERINT 7 APMKINZBICHIMOHEINE T, cs LW 7 2
FTATTo DLy TDXYV Y FNRAL VARV RARAY v RELTERIND ., BRINIZZFAXY v R
AN E T,

MLWwr 72520072 —v—F3[8I& HDOZ 52D __init_subclass__ I N F T,

__init_subclass__ ZHAHALTWAMD 7 52 DHEHED D2, UTOa— FD XS5 ICHER
F—U—R5IBERE LS, o5 EIIRE S 7 A5 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 4L M EBEIMHITVEEAD, AS2D58 L ¥ IR
NGEEE, =7 —-2EHLET,

FHR: X&ZXI7 T 2Dk Vb metaclass 5D OBRIBEAEIC L » TIHE X4, __init_subclass__ ¥
WHENZZLBHD A, EBROX X7 52 (BRI E ¥ P TR L) &, type(cls) & LT
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JEATEET,

N—Ta ¥ 3.6 TENM.

ARY SR

T 7 4V MTIE. 77 RE type) 2o THRINE T, 77 ARMIH L VAHRIZEETHEITEIN, 7T R
#75 type(name, bases, namespace) DFERICHE —HMIHFEXNET,

I 2AEM T REHARRA X TEET, FDDIZIET 7 AEHRITT netaclass F— 7 — N5 E
I ZDX S RGIBEEEFRITICEOMED Z 7 X2 WAL EF, XROFIT MyClass & MySubclass (Il /7
% Meta DA Y RAX Y ATT:

class Meta(type):

pass

class MyClass(metaclass=Meta) :

pass

class MySubclass(MyClass):

pass

75 AERDOPTHREINMDOF— T — FEIEIX, BRTEZ2ITXRTOXEXT 7 2ABIEICEINE T,
7T AERBMFEITEINZEIC, UTORT v ITHELF T

o« MRO =¥ V) OERDBTHNS;

WYX R 7 5 ANRES NS,

7 5 ADHFIZEM P HER I NS,

75 ADREINEITEIND;

IIAFTY 27 FHEBN S,

MRO I kU DR

7 7 RAERICHNBHIED type DA Y AR VAT BRWIEE. ZDA VARV AD __mro_entries__ XYV v
FBRREINE T, o756, ZOREZDODDEERICFOX L %2518¥ LT, __mro_entries__
AV oy FOPHTHENET, TOX Yy Pl ZOREEDRDYITHEDND 7 72D R TNV 72RE 73T U7
DEHA, TOXRTNVBETHLILdHD, 2D LI RGAETIIZOREKIIEHR SN X T,

BE:

PEP 560 - typing €Y 2= P22V v 7RI T 2 FFEITITL P KR—-1

3.3. BHAYVYRE a7
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BB X R Y S ZDRE
25 ZEFH L THYRA X2 5 23, UTFOES CREsNES
o BELHIRIRRA RS 52852 5 TWAEWESIE, type() HlEbNET

o BRIIEA R Y 5 AHEZ BATOT, EHD type() DA Y AR Y 2 TIEBW BE, ZHEARY
TR LTEEHVET,

o BRI X X7 5 A LT type() DA Y ARV ADEZ bk, BENERINLTVLGEIE. &
BIRE L7 (MAEABIRTIRS TD) X 27 7 A0 bhE T,

BROIRENRA 227 T3, (b LHEIUI) HRINITIEESI NI XX 75 R HEEINLTRNTOR—-RI 5
ADRART I ANSRENE T, ROBIRENLXZ I 52, TNEDA XTI ABEHOITRTOYTXA T
THDBEIBRDBDTT, AR FRBEMO NS Z DHEMERTG- X R FHUE. 7 F RAEFKIZ TypeError TH
WML ET,

75 ZADREZERE D #E(E

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.

A RZ 52T __prepare__ BEDR WGBS, 77 ADAHZEMIEZED HFFE~y ¥y 7 LTk X
NnFEJ,

BE:

PEP 3115 - Metaclasses in Python 3000 __prepare__ fifiZEf] 7 v 7 DEA

77 AKBDORT

7 AR (REDITIX) exec(body, globals(), namespace) ¥ LTHFEITENE T, #HEDFULHL L
exec() DEEILEWIZ, 7 7 RAERDPEBNITITONLHE. LI ANVRAa—TFITLoTY I AKRMK
(EEDOXY v F2&8) HBEIEDRa—F e HMIDR - T o4 2 BMTE 2 VWO HRTT,

L L. 77 AEBPEBATTITODNIRTI R, 77 ANMTERINIZAY v RIZFZ FARa—TTE
REINEAHERZ LB TEERA, 727 AZRIEIA VARV ARXY v R FAXY v RORAIDAZ
R=BPOT7 7R T 50, ROFTHHAT S, BERNIEHNRa—-BonTw3 __class__ 15
7R ALRFUIRD A,
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VSRFATS U FDIERK

7 I ARKRDEITICE o T 7 RDLFZEMPFIAL 725, metaclass(name, bases, namespace,
xxkwds) ZIMPUH T T IRA T 27 PBERENET (ZZTEIIZEMDF—7 - FNiX
__prepare__ WKEXNZHDLFLTT),

DY IAKFTY 27 M, super() DESIBIERIZE > TSREINZDBDTT, __class__ &, 7T AR
HEHD XY v A __class__ F72id super DVWIT L ZZBIRLTWAEAEIC, a2 %4 ZI2Xk o TEKRE
NBWEED /v -2y =TT, ZHE AV y FITEINTZRIDOFIBICE SO THEDESH LEITS
JoDIHFHEINDE 7 ZRAENEIA VAR AR E N5 —F, super() OEFIBEANL F> IV Ra—
TWEEDNVTERINT WS Y 7 A2 IEMICHKAST 2 2 ZATREIC L £ 35

CPython implementation detail: CPython 3.6 & Tld, __class__ &Lk, 7 7 AGHITZEMICH B
__classcell__ TV MY =2 LTXXIFRAIEINET, __class__ LADTFHEL TWEEE. TD7
FIADELL L ZXNZ 72012, type.__new__ OFFUFH LICEZET 2 FCLICEMEINE T, KBL 5
&%, Python 3.6 TiX DeprecationWarning 1272 D, Python 3.8 Tl RuntimeError IZ/ D 3,

TIFNIDRART TR type LEAEMNIZIX type. __new__ ZMUHT AR I 5 2% FoT0W3 L XL, 7
FIAFTY 27 P ERAFRLIRICRD A A X MEDFIRDPEH S £ 5

o AT, type.__new__ B __set_name__ () WEBRINTWVWE T T ADLHIEMICHE2ELTDTRAY
VI RPNELET,

o RIT, FNHETD __set_name__ AV v FH, ZDAY vy FHRERINTWVWE I 7R, BLUZZ
WETA27RA27 ) FRICEHDLBTHATWAARTZS e LTHPRHEhE T,

o MIBRIZ.HFILWVWI FADXY y FIERIEF T S LIBT3 9 AT __init_subclass__ () 7 v
IRMUIHENE T,

JIARFTI 2 PIMEREINBRICIE, 7 TAERICEENTVWE 7 7ATaL—x (b LHIUR) 27 7
AFATI 2 "IN, TAL—XDRT AT 27 MBI I TERSINSZZ TR L TR —HILDGAETZE
R E N E T,

LW 7 A0 type.__new__ THERINLE ZiE, BETZEMsIBE LTEIZoNATI =7 MEH LWV
JEFEffE D~y B NCEBEIN, TOF TV 27 PEIEINE T, Il BHLEZbDEHAH LERD
TaFXFTTI7yvTEN, VI7RF T2 bD __dict__ Bk 3,

BE.:

PEP 3135 - New super BERD __class__ 70— % BRICOVWTEHR L TVET
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ARY S ZADAE

AR T T ZFRY R WIBENFIRAMEZR > T0wET, ZAFTRINTE74 7 7Ii1iE, FIZEE, v /i
. AR I72—ADFzv 7, BEIF VS —>ay, HEIZu T 445K, Tuexy, JL—0U—-0, %
LTH#BIY Y —2uy 27 WAz W72 008H D) 3,

334 AVRAAVRADAREIIAREY T IS RAFT VY

MTFDAY v FIZHAAAREE isinstance() ¥ issubclass() OF 7 4L FOFfE%E FE X323 DICHIH
LE,

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

class.__instancecheck__(self, instance)
instance B (B, F2IIMEENIC) class DA VARV AL ZEZHNLHEIT true ZIRLE T, EFR
ShTwhid, isinstance(instance, class) ODEED-DICNUPHINE T,

class.__subclasscheck__(self, subclass)
subclass H% (E#E. FIIHHIERNT) class DB T 7 F AL EZ LN ZHEIT true ZIRL FT, ERS
ATV, issubclass(subclass, class) DFEED-DITFIHINE T,

BB, TRLEDRAY Y FiE, Z5ADE (&2 52) LTREINET, EBROIZSRACITAAY v RE
LTEHETDAZILIITEFRA, ZHE. A VRRVRZNEERDEZ FRATHE ZDEEITDH, f VARY
R XN RHEA Y vy FOBRRBE—BLTVWET,

BE:

PEP 3119 - MIREEV S ADBEA MREKSZ 7 X (abc Y 2 — L% SR) 2 SEICBMNT 3 XkicE
WT DD 5. instancecheck. () ¥ __subclasscheck () %@L T. isinstance() ¥
issubclass () WKHBOEHWEE ¥ 2 -DDIROILRRHD D £ 5,

335 PxxrUy OB EITIaL—b+TDB
KRA Y v FZER TSI LT, PEP 484 THRESNALY =2V v 7 7 7 AH (Bl Z1F List [int]) 25
ETEFT

classmethod object.__class_getitem__(cls, key)

key 1CH MBI THRIMMLE N 22V v 2 I FRZRT ATV =7 FRIELE T,

DXV RIZZ 9247927 PEEPLBRIN., 7 7 ADKREKICERINTWE=6, BEIZZ 52X
Vy Rl Fd, TOMBIFICHENEREe Y FTES 2DIibo T2 DT, NS TOMAIZHE
BXxnEEA,

BE:

PEP 560 - typing €Y 2=t P 3V v 7RI T 2B 71k 2% K- b
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3.3.6 FUHLAIGEA Iz I b ZEITIal—+T3B

object.__call__(self[, args...])
AVRARZYADPEEE LT " I BIZCHEINET; ZOXY v RRERINLTVWEIEHE,
x(argl, arg2, ...) & x.__call__(argl, arg2, ...) 2TV DI ET,

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
set of __getitem _ (), __setitem__ (), __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-
, __radd__Q),
__dadd__ (O, __mul__(, __rmul__() and __imul__ () described below; they should not define other nu-

catenation) and multiplication (meaning repetition) by defining the methods __add__ ()

merical operators. It is recommended that both mappings and sequences implement the __contains__ ()
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)
MO U CTHAA BB len() ZFEELET, A 7927 POEE % 0 ML EOBETREZITULR
DERA, £z __bool__ () AV v REERLTELT. __len_ (O XYy F¥ 0 ZRTXO4HA
TV M T-AHEBaAY T XA MTREBEARINET,

CPython implementation detail: CPython Tik, #7727 FDEXIIHRATD sys.maxsize
THEIePEREINET, RED sys.maxsize ZHZ 258, (len() DX IH7R) WL D DR
OverflowError Z#XH T2 TL & 5, EAflr L TOHET OverflowError ZEH LRWVWE ST
212, A7V 227 Fid meth: bool XYy REEFELTWRITUIRZD XA,

object.__length_hint__(self)
FECAH LT operator.length_hint() ZFEELF T, A7V =27 FOHESIN LIRS (EFEOBD X
DEDPSTVEDP 72D T2 LNERA) ZRIRIFNIARD FHA, XX 0 DL EOEKTRY
AE D FHAL B DX NotImplemented ¥ 255D H D T4, ZDHAEIX __length_hint__
XV ER oA AL EMbAET, ZOX Yy RIZMCEEILTH D, ERlEMIZSETIX
HHEEA
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N— a v 3.4 Tl

AR RS540 UTOD 3 XYy FIZko THMHINZITbRE T, KD K5 2FEH LI

al1:2] = b
KD XS ICHFREH

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

TFBEBETT, FIELEVWRT 4 ADOHEHEIX None THD SN F T,

object.__getitem__ (self, key)

self [key] DfEFHM (evaluation) ZEHT 2 7-DIMHIHEINET, = Y ADHAE, F—- LT
BREATARA T 27 P XM TERFNIRD FHA, (V= VA2 21— T 255)
BDA VT ADMBIRE __getitem _ () XYV v RREFELRD FT, key BTEYIRETH - 585,
TypeError ZEHL T DL EWVEXRA; (ADA V7T 7 Z{EHIIH L TH & 2 DR %E 1T - 72 L T) key
M=o Y ADA ¥ 77 ZAREHNDIETH 555G, IndexError ZRH LRI D €A, vv 7
BOGER key WCERD 23D 255G (A T FZEENTOVRWIEE). KeyError ZiA M LT HUI7R
DEEA

AR for V=TT ¥—F YRAOKEGEIELSMETES X513 57012, RIERA VYTV R
IR LT IndexError 25EHIN2 D HfFLTVET,

object.__setitem__(self, key, value)
self [key]l WM T E2RALHEET 2-DIIMIHEINE T, __getitem _ () LEUEEFEID T
EFNFET, TOXAY Y FREETZZDIE, HEF—ITWHTRHEHOLEEZYR—FLTWE, FHiki
F—ZENMTELL R~y TOYRL, HLERZEEMAL LN TEL Y- Y ADHERIT
T PIETR key W LT, __getitem _ () XY v FEERROHS DXL ZITHRIFIZD FEA,

object.__delitem__(self, key)
self [key] DHIRZHEET 27D EINE T, __getitem () EECEEHRENDTIIED F
To DAYy REFEETEZLDIE. F—DHIRERZIR-—FL TR vy 7OHEL, ERZHIFRTE
53— Y ADEFETETTT . RIER key WHLUTIE, __getitem _ () XYV v F L [ERRDOHIADZEH
PATHLRFNIRD £ A,

object.__missing__ (self, key)
self [key]l] DEIELICBWTHENIZF —DEFEMELEI o LHEIZ, dict OF T 7 7 2D7DIC
dict.__getitem _ () WX XKoo THEFHINET,

object.__iter__(self)
ZDORAYy Rk, ary7FEMLTA 7L =X BERINTBICECHEINE T, 20XV v Nid, 2
VTFHNOETDFTI =27 MCESTREMETEL XS5 R, FilhA T L -7 27 F 2R
RUIFNERDFVA, v EYITIE, a7 THOF—IE-> TRIEME LR D 8 A,

52 EIET-RETIL




The Python Language Reference, 'J 1) —2X 3.7.17

ATVL—=—RIATI2 7 FTHIDXY w FEEETIZNELDNET, A 7L —XDEE. BEOEE%.
BERTNERD FRA, ATV —FATY =27 McBT 2 X DRI ERIE. typeiter 2SR TL
72EW,

object.__reversed__(self)
reversed () MAALEBDTAMA 7L —>a v 2FEET 012, (FETHUR) BEHELES, 2
VT FADOREREZHIACA TL— P2, HLWATL—XERINETT,

__reversed__ () XYV v FREREINTVWRWIEA, reversed() HIAABEIL sequence 71 b
al (__len__() & __getitem _()) Bffio7z/fIEC7 + =Ny 7 LET, sequence 71 k2
NP R—bLA Tz M, reversed) kD HMEBOVWELE LM T XI5 [ICOA
__reversed__ () BERTHINETT,

BT A MEETF (in BEE not 4n) ITEBH., 23T FOERIIHNTIREMHEDO XS5 IcEEENET, L
Pl, AYTFF 7T PTUTOREAY v FEERL T, XDMRNRELELIToD, ATV =7
MATITINTRELTHBIVWESIZTEET,

object.__contains__(self, item)
JFE T A MEEZHET DI EINE T, item B self NITIFHET 2HBAIWCIEER, 25T
BROWEHEIZRBZRZRINIRD ERA, vy A7 T2 FDEGE, Eed—EOMETIER L,
FIINTRRET A P EEZRITIIUIRD EEA

__contains__ () BERLEZVWA T2 MTHLTIE, XNV FTAMNIET, __diter_ O %
o/ RIEZHAF T, KW —Fr U 2ARE e banr __getitem _ (O 2ffVEd, EEBLI7
LYZDZ O 2L TTFEW,

3.3.8 HERZITIaL—+TB

DTOXYy FEEHRLT, BEEA TS 27 M2 TI a2l — T332 eNTEET, HEOEHEOMMEREIT
Y R=FEIRTORVE S REBIHET 2 XY v B GEBKROREICHT 2Ly MEAEERY) X, K
EROZTFICLTBIPRIFIUIRD THA,

object.__add__(self, other)
object.__sub__(self, other)
ul__(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)
__(self, other)
__xor__(self, other)
object.__or__(self, other)

object.

object.
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INHEDXY vy REMATZHBEMEET (+, -, %, 0, /, //, %, divmod (), pow(), **, << >> &,
) RFEELET, AR 2 d __add_ ) AV Y RDDHEZIITADA VARV ATHE5E. A
x +y ZiMidT s x.__add__(y) PMINFE T, __divmod__ () XYV v Fi& __floordiv__() &
_mod__ () BEHTZOLEMTRINUIZD TRA, _ truediv__ () EBELTIERD FXHA. H
HIABD pow () BBD=ZIHD D DY R— b INTOWRIFIUIRSBRVEE, __pow _ O FAT> =
VOEZRIBEZIMEZBDOL LTERSINRITIUIRD E8 A,

INHEDRAY Y FOWT DS N5 8L T 2 F 224 L TWiWnWiE, NotImplemented %
RFARETT,

object.__radd__(self, other)
object.__rsub__(self, other)
object.__rmul__(self, other)
object.__rmatmul__(self, other)
object.__rtruediv__(self, other)
object.__rfloordiv__(self, other)
object.__rmod__(self, other)
object.__rdivmod__(self, other)
object.__rpow__(self, Other[, mOdulo])
object.__rlshift__(self, other)
object.__rrshift__(self, other)
object.__rand__(self, other)
object.__rxor__(self, other)

object.__ror__(self, other)

INHDXY y REMATZIHEMER (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, ~,
1) O, WEHAETHIRKE L (ANBZo0) bOEEELE T, o0, AlowEE T
DRIEFT ZHEAEZTR—PLTELTY | JFHHATFHERZMOLECOAFTHEINET, ™
ZB .y __rsub__ () XV RDHBEIFTADA VARV ATH3HE. RNx -y 23T 3L

x.__sub__(y) 2% NotImplemented %iB$ & Zid y.__rsub__(x) DI E T,

722U, ZIHEET pow() B __rpow () EFERZ 2 EARVOTHER L TL XV (BBRH 0 BN
IEH R 25T,

AR LAWOBIEEF OB EROBER FOROY 77 7 ZATHD, OV T I IATHIAY v
FIZRF 2 RHERAY v FORERINTWEHE T, EROBEE T OIERS X Y v RN 5 i
2. TORXY Y RHRIFINET, TORBTNTEID, 727 FANEOERAZ L —N—F 4 F T2
EMHREICR D $5

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

BZZTO " HR=FLTORL? EVIDE, ZIRADBZDRAY v FEFESTWARLE, £DXY v K NotImplemented %K
TV EKTY, AOWEHBEFONERT XY v FALEEZE L WBEIIE. XY Y FIZ None ZFEL TIEWITERA—Z
5322 LA, WHERETOZIRIVC T3 WS IERMOMREEAE T,

* FE CBOWEHETICOVTIE, BRIZOX Y v R (22 213 __add__ ) PREMLEGE, ZOEBEREYR— PIATORVE A
REANET, Ak FRLZXYV v RAMEIHENRNWEHTE
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object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

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

object.__ilshift__(self, other)

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

__ior__(self, other)

INHDRY v FEMEUHUTREEMRA (+=, -=, *=, 0=, /=, //=, =, ¥x= <<=, >>= &= "= |=)

RHELELET, ZNHDXAY v RIFEEL A VT L —XT (self ZEET 5) 175 X 58A. 20HR (%
DRFNZDH D ERAD self THHOERA) BRI ZTFIUIRD ERA FFEDRA Y v RBERINT

WRWIEE, ZORAFEMBEEIGEEDAY vy RIZ7+ =Ny 730 T, flZid D iadd O

AV REFEDIITADA VARV ATHAHEE, x += yid x = x.__iadd__(y) ¥FffliT3, %5

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

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

ZSIUTIZEWN) B, ZOEEFIFEREZT —XETLVOEFHO—ETT,

object.

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

object.__complex__(self)

object.__int__(self)

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

object.__index__(self)
MO LT operator.index() %% L ¥ 3, Python PEA 7P =7 b EEEKA T 2 7 M
RGBT 2RBEDR D B5E (T2 ZIER T4 2 7%, HARAAD bin() « hex() . oct() BIE)
WEHICOHEINET, ZOXV Y RBH2 ZORMEA TS 27 v PEBATH L Z e BRBEINFE
T, BRERIRIFNIRD FRA,

AR BRI S Z2O0—EUEROD.  dndex () DBEBINEGE.  _int. () bELER
ENBZRETHD, CE5BFECHEEZRITNRNETT,

object.__round__ (self [, ndigits] )
object.__trunc__(self)
object.__floor__(self)
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object.__ceil__(self)
FHAAABEED round() ¥ math Y 2 — VO trunc(), floor(), ceil() DREEN SHMEH X
NEFET, ndigits 25 __round__ () WKEINBZVEIIZ, ZN5DETD XY v Fid Integral (20T
Wik int) KYIDEED SN2 A TV 2 7 FDEERIRTRETT,

__ant__ O PERINTORVWEEIE, HAABRREED intO) & __trunc._ O N7 =Ny 7 X
NE7,

339 with XAV 7FF XY=

aAY7FFRA MY A—I % (context manager) 1, with XOEITRICT Y XA La YT FAMEERT 54
TYxZPTY, AVTFAIIA—IxIE, - F TRy 2FTT5DICRERAD OB XCHODL
HERNET, AV TFRA MY r—Y ¥ 3#H, with X (with X OEZS) kb EBIhET. 2
NHDORY y FZEHEOHT e TRET2Z e TEXT,

AVTHFA MR =Ty ORKROZMENTE LT, B4R 78— OUERORIFE KUEH, VY —R0
Oy Ze7rayl, 7740DA—=F e r7u—ARENRFFONET,

AVFFRAIIF =T IOV TDE 57 B EHRITOWTIE, typecontextmanager ZZE L TL Z&E W,

object.__enter__(self)
AVFFAMII =Y DDADAOTEITEINZMETT, with XX, XD as HiTHEINEL
BRTZOXYy FEMEHLUET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVFTFAIII =Yy OHOTETINIUHTT, RFTXA=KIE, aV7TFAMPET LEERE
BoTeBIANCOVWTHIAL TWE S, a Y7 F X P 2EEETRT LGSR, 2Togl &8
None DR EINE T,

H L., FISBIEHER, 2o X Yy RBFNEIHIL2WEE (Thbb, fIADNERINZDOEFE
72WEE). ZDOXY v Fid True ZIRTPHERH D ET, 25 TRITIUL ZDXY v FOK TR,
ANBEEBO BT 22212k 5,

__exit__ () XYy FERUIMo 702 HERHITNETEH D FHA, T B LA BT
TEIHRoTLEZ W,

BE:

PEP 343 - "with” X Python @ with XDtk HR. BIUORIPEHEEHIATVWETS,
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3.3.10 XY v FIEER

HRARNLT AT, FEX Yy FOBBROMOHLIZ, 779227 DA YRRV AFEETIERL, 7
Dz PO TERINTVWAE L ZIZOALELLLHET 2 ZeDHEXINET, ZOEED/H, UTDa—
Rl 22 L E 5

>>> 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()

ZOHEDOBE R BAMEHIK, __hash__ ) & __repr _ () Vol type AT 27 v EFLINRTOA T
P PTERBINTVIRHEXAY v FIZBHDET, ZHHDXY v FOBROMEIEE OME Tt 2%
fioz8E. type A7V 27 FEARKIIH L TETER e 2IRKBLTLEVE T

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

True

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

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

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

I ADIEEAY v REZDESIWCLTEITL LS &35 Z 2id. 'metaclass confusion’” ¥ FREN 2 Z & %
B, A Y v FERRT L ZEIA VARV RAEANA RRT B THBINET

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

True

EHEED DI VARV RABEEAF Yy TT2DIMMAT, FFEAY v RRRIEZA TV =7 bDA XTI TR
BEDT, __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__(xargs)

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

>>> ¢ = C()

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

10

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

10

>>> len(c) # Implicit lookup

10

ZDEIIT __getattribute__ () WEEZNA NRT B LT, FEAY v FOBNICHET 2 H 2REDOHH
Y GIEHZIT (A Y v FIZA Y 2TV & 6—H L TEITEINL7DICI 7R TV 27 MIHRE LR
TNRESHW), 1 YE2 =7V 2 em# T 272DDRKERRMPFIZAD 23,

3.4 JI—F>

3.4.1 ¥RIEEX T 20 b (Awaitable Object)

awaitable 7Y = 7 ME—BINZIE __await__ () PEEBINTOVE T, async def BEDIRT Coroutine
F 7Y =7 MIFHERTRET T,

AMR: types.coroutine() 7L —4& % LI asyncio.coroutine() TTF AL =X IF oy =
2L —=RMBIREIND generator iterator A 7Y =7 b BIHEFTRETT A, __await__ O EFEEBXIRTVE
A,

object.__await__(self)
iterator ZIRERFIUIRD ER A, TDXY v R awaitable A 7Y = 7 b R5FEHT 2012 ffibi 3
NETY, BHEDDIZ, asyncio.Future IZIZTZ DX Y v RPEEXN, await R BHMEZEO X
IR TVET,

N—a v 3.5 TEM.
BE:

FAEATREL 79 = 7 MIZOWTE DL IE PEP 492 2R L T 72X W,
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342 JN—FoFT2zVk

Coroutine & 7Y = 7 M& awaitable # 7Y =2 b TFo __await__ () ZMUIH L., ZDiR Y EIIX LKIE
WIEE T2 Tar—FrOETEFIETEE T, al—FrOETHIET LHIHER L E, A T1L—
X3 StopIteration ZiXH L. ZDHISND value BHIR DEZF T E T, L —F VHFISEEL L
7HEEE. AT LRI E VRN E T, aL—F h 5 Stoplteration FISNNEINEH T NETIEH D
FH A

AN—FVIELTIRETEX Yy F3HD, IhHEI AL —XDAY vy FrL0HMTS (PRl —
BATL—=EXAY Y E ZBRLTIIEZIN), ZL, YA —XEEST, 2V—F VIIRENEZ ERE
FHR=FLTVEEA,

N—=a ¥y 352 TEHE: a)L—F T2 HPEFH (await) 35 ¢ RuntimeError 74D %9,

coroutine.send (value)
AN—F VOFTEHMB LD EMLAD LET, value 25 None DHEIE, __await__ () HHIRE
NieA TL—2EHD 2D LAETT, value 7% None THRWVWEHEIE, D aL—F v & —RFLXE
ATV =D send() XYy FICHEZREL £5, #R (B DE2 StopIteration %% Dt
51 1, ECHBILEE 5% auait_ O OB D ICH LCRBIE R -7 L & L LT,

coroutine.1.:hrow(1fype[7 value[7 tmceback] ])
IN—F U THRESNLHSNEZEELE T, ZOXY Y Flid, /7L —&ical—F v &2—kFE1T5
throw() XY v RR®H25EHEZREL $T, £ 5 THRWIEEIZIE. ML 72 llixin o fil5h3%
HENET, MR (BD{ED Stoplteration 72 DMDAFISN) 1Z. ETHHLIZL 5% __await__ ()
DDA L TRIELHE 2T o7 F LR U TT, fsrar—F > o THfES i o 58,
MO LeAEif S E 5,

coroutine.close()
IN—F UHETEHFORANIZ LETLES, ar—F UH—RHELLL TV HRE, ar—F >
—RFIEZX B/ 7L —&IT close() XY v FAHUI, FTRZENCMHEEZELES, 2L T
—IRHZ 1L L7222 & GeneratorExit ANEM &N, /2B icar—F U BESEHBORNTI 2TV
9, RIS, FATPHBEINTORI o GETH, aV—F VITETHET LEHZMT 5,

AN—F I TVl PHEESINDL L Z2E. FEROFIEERETHEICEAL S E T,

3.4.3 JERHE 7L —% (Asynchronous lterator)

JEREAATL—2 @ __anext__ XY v K253 IEREHD a— FHRMERE S,
IEFIAA 7L — &I async for XDOHFTHEZIET,

object.__aiter__(self)
EREAATL—2 A 7027 b RIS TR FHA,

object.__anext__(self)
ATV —XDORDME%IRT FHEAIREF TP I b 2RI RITIRD A, RIEUEIKET Lk
%|21% StopAsyncIteration T —%HEHITNETT,
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JFEFAAL T 7 70 A 7Y =27 b O

class Reader:

async def readline(self):

def __aiter__(self):
return self

_anext__(self):

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

return val

N— g v 3.5 TEML

N— 3 3.7 TEH: Python 3.7 & DHITII,
E L7

_aiter__ X JEEHAA T L —4& 1245 awaitable & iR¥

Python 3.7 2 51&. __aiter__ BIEFAWIA 7L -2 A TP =7 P 2RI R NUILD FEA. ThlStDd
D%iRF & TypeError 127D 3,

3.4.4 ¥}EHI>THFXFIR— ¥ (Asynchronous Context Manager)

FREAIOAVTHFAMIR—=T v I, __aenter XYV v F& aexit XYy RNETETZ —REILTZ
52 AVTHFRAMIR—= ¥ TI,

FERPa Y T7F A P22 =Y v async with XOHTHZET,

object.__aenter__(self)

DXV FIESGEMNIZIE __enter__ O IMTOWETH, FEAIREA T o b 2RI RITIRS
BNV ZARTNRRLEDET,

object.__aexit__(self, exc_ type, exc_wvalue, traceback)
ZDRXY vy RIFSGEMNIZIE __ezit__ O IKMTOVET 2, FERIGEA TP o b BRI RTIRS
BWE ZAREIPELRD FT,

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—a v 3.5 TEM.
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bz 3
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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
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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
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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:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules [spec.name] = module
else:
# unsupported
raise ImportError
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:

RDOR=I 1% L)
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(FiDR— 25 D %)

pass
raise

return sys.modules[spec.name]

T OFMcERL T X W

e sys.modules DHIZHZ NI4T EFFOBMFDOE S 2 — VAT =7 W23 576, import 1XBEIC
FNEERLTVWSTL & 9o

o Va2 —LE, B—X—PNEJa2—la— FEEITTBHNIC sys.modules ICFELTWVWET, E
Va—na— FH (EENELEEENC) BoEEZ A Y R— T 2AREEDRDH 2 DT, ZHUTEE
T9; £V 2—/)L% sys.modules [ZBIT 5 22T, FEDF —ATIIEEOHFH, Z L THRED
T ATEEREIO B — A, #1id o THiEIhE T,

o O— NUEWZKRKLZGA, ZORBMULIEEY 2 —LiE - ZL T, ZDEY 2 —AFD - sys.
modules 2 HHD RPN E T, sys.modules F ¥ v ¥ alBZEENTVWATARTOEY 2 -1k,
AERE LT =R LT RTOEY 2 — U, HiZ¥r vy allREhEd, Zhdve—F
LIEAHRIT, Ve — FOEHEIRRMLZEY 2 —1D sys.modules IZHRINE T,

o BODtEIIIY TEHNINELEIIC, EV2a—ABELNTHLLETINEETOMICA v FB— ME
B4 Vv R— PEEOEY 2 - VEMEZREL 3 (Lo — FHIO 7 init. module attrs”).

o EVa2-NLFETREY 2 —NVOARZEMBEREINL 0 — FOERZBH TS, ETidn—X—I125%
REEESH, B—X =3 r D XS ITHETI20EZTET Z2 I LITRD ET,

o O— FOMIIEMRENT exec_module() ICHEINET 2 —ME, 4 Y FR—TDEDDITREINS D
DLIFEBZPDHLNERA

N—=Y a3y 34 TEH: £ VKR=- I RT LI —X—DERNREEZGIEMEE L, T IELENZ
importlib.abc.Loader.load_module() XY v FIZk > TETINFE L=,

5.4.1 O—4—

EVa—lu—&K—lF B— FOEERBEETHIEY 2 —VFEITHEERIEHE L3, 4 o F— MERIZ. &£
TLESIETBEY 2a— VA TP =7 P 2H—0D5[#¥ LT importlib.abc.Loader.exec_module() X
Yy REMEOH L EJ, importlib.abc.Loader.exec_module() 7 &R XN TEDEITERINE T,

0 —Z—FZL T o2 L TR TV 8 A

o BV a2 (MARABEY 2 —ARENTHAAENSIREY 2 — LT3 T) Python €Y 2 —
NZoTBE, B =X —=13EY 2 =D u— N UAFTZER (module. __dict__) T, EYa2—1D
a— REEFTIRETT,

*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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e exec_module() DOFEUH LHIZ ImportError AN DHIASEHR I, BEINTERLELTDH, £
Ya—l%ku— FTERWVEAIE ImportError AT NETT,

ZLDHBE. 774 =20 —X—@ERILATIV =27 P THVEEA; 20 &5 REETIX find_spec()
XYy FIZHIC self FRIEF: A7 Y227 FEE) 2IRITIZITT,

EYa—NB—&X—IlX create_module() XY v FEFEEFT LI Tr—-—RFPRZEY2a—NFTIzF %
ER T2 L 2 BIRTEE T, ZOXY v Fid. Y 2= EEEEFIEICH - T, v— FHIESHFLWE
Ja—NATP 7 b ERLET, create_module() ZEY 22— ATV 2 F MIBWERET ZLEIXDH
DEHA, BLIDXY v FH None ZIBT2 5, 4 VR— MEBIHLVWEY 2 - L ZHETHERL $3,

N—=T 3y 3.4 TEM: B —X—0 create_module() XYV v K,

N— a3 3.4 TEHE: load_module() XYV v FiX exec_module() IZX-> TEEMZI SN, 4 VK- Mg
Wra— FOITRNTOERBEEZIIERTE L,

BfFon—&X—rOHEHEMED =D, Lo —X—IZ load_module() XY v FREFEHEL, »oR—&X—»n
exec_module() ZHEL TWARIFIUL, 4 ¥ KR— MEWHIIT —X—D load_module() XYV v FZHWET,
L2 L. load_module() & deprecated THH., m—KX—dfkbH D IZ exec_module() ZHETRETT,

load_module() XY v Fi&, B a2 — I 2FTT 2 WMATERTHHINZIXRTOER N e —F
KREZ EM L 2R D 8 A, RUHIRSEAZXNE T, UTIXEMOIRMETS:

o sys.modules ICHGZHLNEHHATDEY 2 —ADBFEL TWVWEHE, B—X—RBZOMFDOEY 22—V
PREDRFIUIOITER A, (£5 L7RWVE importlib.reload() XIEL K ED7RWTL & 5, ) HEE
SN/EY 2— V8 sys.modules WCIFELBRWGE, B—X—3HLWVWEY 2 — LA TP =7 F2AE
% L. sys.modules IZENNLZZIFIUIWIT EEA,

o HROFIFEZIFEME DO — REHIET 27D, B—K—=2EY 22—l a— FEEITTBR1ICE
¥ 2 —UJ sys.modules IZFFTE LR ITFAUIIR D TR/ A (must).

o U — NUHIZKKLUIZHE, B —X =% sys.modules IZBML7ZEY 2 —LE2ED R THIEW
JEEAD, 2R3 — NZRRLZZEY 22— DH &, ZDEY 2 -0 —X—HHIZHRIVIZ
0— FEINGERRD. BRALZTIRD $H A,

N— a3 35 TEH: exec_module() DEREXNTWVWT create_module() NEZRXN TR WVIES,
DeprecationWarning XM I 2 KD DFE L7

N—=Ya¥ 3.6 TEHE: exec_module() NEFEIMNTWVWT create_module() DERBINTVARWVWEE,
ImportError 2SEM &N 5 X 51Tk bk L7,
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542 HJ7EDa-)

PTEY 2120 —-FFT25DREDEIBRAH=X2L (FlZ1E. importlib API . import ¥ 713
import-from A7 —hFX ¥ b, FREENL ML VEKD __import__) BEONIBETDH. XM VT4 v
3B TEY 2a—NF TV VEBEY 2 - VOARIEMICEEL $3, flZIE. LSy — span 23
P TEY 22— foo o TWGE, spam.foo &4 Y R— bt L7 spam IXENY 7€ 2 — M HKE
SNTEYE foo ZRBET, UTOT 4 L7 FPUMEZFR o TWHELEL & 5

spam/
__init__.py
foo.py
bar.py

Z LT spam/__init__.py ZUTD LSRR oT0nBEELET:

from .foo import Foo

from .bar import Bar

ZDrE, DITZEFETTZZ212&D spam Y 2 — L DHIZ foo & bar ICHB 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 OENBLAZHRIRBL—AD25FT 2 ZHAEEZL2D LAFTEAD, THEEBREA VKR—F
VAT LADEARNBREET T, FEIRZRTARZRLBZVDIE (LFRDOA Y KR—-+DHEIRET) sys.
modules['spam'] & sys.modules['spam.foo'] PF(ET 25 E. BEMNHIED foo BIEE L THELR
FHUIZRSRNEWNS LT,

5.4.3 21—l

4 VR— MEFIZ. AV R— 1ol (Frice— FoRl) 12, HL2DEY 2 =IOV TOX I RIHFREZHK
VWET, BFHROIFLALTEITARNTOEY 2 -V THHETT, Y 2 —UMEHEOHNE., 204 K- MEED
HHREEY 2 —VOHNMNTH T T 228 TT,

4 VR=POBRICEY 2 —UEERE[# S 2213 4 VY R—- b RT7L0ayR -3 M, BFIZIEEY 2 -t
BEERT 27 74 VX -2 TN FEIT T2 00— X —OBCTREZINET 2 2 2AHEICLE T, RODEER
DIF, ZRUTE o TA VR— MEEL O — FOERWRMEELZETTELX5ICRZ VWS 2 TY, ZHZ
LT, EY2a—UEER L TR e — R 20 BEEEH>TWE L,

EY 2= RRE, B 2V A TP 2T bD __spec__ B LTRAINE T, Y 2 — L EHORNED
FEHIC DWW TIX ModuleSpec B L TL 72X W,

N— g v 3.4 TEM.
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544 4 R—FEEDES 2 —-ILEMK

4 VE—MEEIZD — PO, EY 2 —LOHBICESWT, B—X—PEY 2 —ADETTIRNUTORE
HEEEAAZT,

__hame__
__name__ BHEXEY 2 — L ORLEMACHRESINLRINIRD FXA, ZOAFMERHAL T ¥
B O RTFATEY 2— N2 —BICHIL X3,

__loader__
__loader__ BHIEFEY 2 — v — FRICA Y R— MEEXIFRHLIn —X—F4 7V =27 MIERESN
RUIFNERD EFRA, ZOBEMEFEEEANEHODDTITD, v—X—[EHDBIEED7ZDITHW 2
: Ziﬁtﬂ%i?‘o 1&”%—6£D"‘§"‘S§3@@?“&@H¥f%fj‘o

__package__
EY 2—D __package__ BIHEFESINRIFIUIZD A HIZCFHTRINIZRD FHA
2. __name__ X CETHIMEOETA, BV 2=y r—YDHE, __package__ DEIZZ D
__name__ CRIFNIZD FHA, TV 2 -0y F—=ITRVWHE, by TLNLOEY 2—1LT
__HONFH, YTEY a—ATEEHO Ry F—IHBTRITINUIZZRD FH A, I
PEP 366 ZZRL T,

13 __package

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

ZrRERINFET,

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

--Spec__

__spec__ BHEEEY a—u— FRICHERAINZZEY 2 -V ARy ZIZFEIWRITER D 8
Ao __spec__ HBEYICHRET S A 02— ) ZREBHPIZHEHELINDZIED 2—)L b FERICHEA

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

N—Yar 3.6 TEH: __package__ WEFEINTWVARWVE X|Z __spec__.parent M7 4 —/L\v
zeLTEbNd X5 LT

__path__
Y 2P (EEOELITHAMEM) v r—Y DA, €Y a2—V AT T2 D __path__ B
DRESNDBENDHD 3, HIFA 7L — PARETRIFNIZRD FHAD, __path__ IZEKRD LW
BEIZZETOMOERA, __path__ BZETRVEE, 4 7L — MRRITFFZAER LRTAUIRD £
¥ Ao __path__ Ot~ 7 4 7 ADFAMIIE F5E D@D TY,

Ry r—=ITHRVWEY 2—)UZ __path__ BUEZFi> TEWIFEEA

__file__
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__cached__
__file__ FA 7> arTT, dLFEINZLELHIE. ZOBEDEIELFIITRINERD THA,
b LED XD RBEDSEREFLLRVES (FIZIXEY 2 —ADBT —EZRX=Xh 50— KINTEHER)
AVKR=PTRATLIE __file__  ZRFBEDFFICLTHHVERA,

L __file %®FETBK6. __cached EMIHI—FDarfLENA—Jaryoran
(BIZAE, 54 baYRANENTT 7 4 0) NOSRUHET 5 T L AHITL 5 50 ZORIEEIE
T2 HToTT 7 ANDFIET ZREEH D FHA; ST, BIZa V4 VENTT 7 4 AHTEE

T30 LARWEFTZTRLTWAEITY (PEP 3147 25K),

__file_  PEEINRVEEICDH __cached__ ZRET S I LIEHEYI T, LorL. 2O F VX
i D ZRTT, JMICE, n—&—rld __file__ ¥ __cached__ DYH 52 F 721 /5% Fl
HA325DTT, LEdoT, bLE—ZX—0Fr v ad8NEY2a—A25bR—RTE2—HTT 7
AADBEe—RFLARWES, ZOZERINGS -V AHIGEYITL & 5,

5.4.5 module.____path___

ERED. EY2—IC __path__ BUADIUI. ZDOET 2 -3y r—2 2D %7,

Ry r—I®D __path__ BHIZ, Z2OF T Rvr—I D4 Y R— b ET, 4 ¥ R— MEHOANET
&, Z4Ud sys.path LIFLAERUEEIITHREL £ T, DFED. 4 Y R— M ZES 2 -V Z2EITHHDY
ZbERELET, UL, —IIC __path__ & sys.path & D dHFIDRNTT,

__path__ IIXFFHD iterable TRIFIUINF ERAD, ZHTHHOWER A, sys.path &R UHAID Sy 7 —
D __path__ IZHHHXN, Ry Fr—ID __path__ ZEET S & XX (AT T 5) sys.path_hooks
BERIZANSNE T,

Ry r—=I® __init__.py 77 AME, v —ID __path__  BHERED LI WFEETLZZeH D,
Zhht PEP 420 DETOHTZEH Ry 7 — 2 QBRI 72 ZEETTET L7z, PEP 420 OFIC X D, Hide
ZHI2ER Sy r— D3, __path__ ZHFT 23— FEF2ET __init__.py 7 7 4 L ERHT 2 B E
D F LTz 4 v R— MERE, BRIy 77— L HEIICHEY)7Z2 __path__ kv FLET,

5.4.6 EZa2—ILD repr

T 7 AN FTE TRTDEY 2 — VIFHARER repr ZFo TWEd, 2L Zhd M TRES IR
PERELTED, BV 2a—AARICEoTEI2a— LI T T2 7 D repr 2 X DIIRINCHIET 2 2 228
TEET,

b LEY 2 —UhRE (__spec__) ZFio TWHUE. 1 VKR — MEBIZZ DS repr AR L LS LE
T, b LENDERRT 20, FREFEHEPEFEELRITNE A Y R=1PP AT LIEFEY 2 -V TAFAHE
BRHLWBEREMHS>TT 74V D repr ZHEL 3, Z4UIE module.__name__, module.__file__,
module.__loader__ % (D RWIHHRIZOWTIET 7 4L MAZRMH o THIVWARD D) repr NDAS & LT
BoeilBET,

IhDFEDLN TV S EMERRRITT:
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o EYV2—h __spec__ BEEFF o TWIUL, EHRICE E N2 1HHDS repr ZAEKT 272D IfibiLE
3, "name”, "loader”, "origin”, "has_location” BN SIRINE T,

o« EVa—WZ __file  JBUSHZLEIE. TP 2—LD repr O—H# LTHEDLAE T,

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

o ZHTHRINX, HICEY2—LD __name__ % repr D THENET,

N—3 a v 3.4 TZH: loader.module_repr () DI deprecated T, 4 Y AHR— MEHIZEDEY 2 —
IERRDIE Y 2 — L repr ZAERT 27-DIfFHIN S K512 D FE L,

Python 3.3 ¥ DB G HIMED72H12, B — X —® module_repr() XV v RPERIN TS, TV a—
Vrepr ZAERT 27D LEEOWTNLDO7 T u—F 2l THICZD R Y v PRI ET, 7272l 20
XY v FiX deprecated T,

547 ¥vvadhicN4 +d—FOEML

Before Python loads cached bytecode from .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— 3 ¥ 3.7 TEH: Added hash-based .pyc files. Previously, Python only supported timestamp-based

invalidation of bytecode caches.

5.5 NAR—R + TpA & —

LTl =@ D . Python IZIZWLK DD FT 7 4 L FDXRNRR « 774 Y R—=WiboTWET, 2055
D 12F NARN—=Z « T 744 — (PathFinder) LIHIN, WZAIZY ) OYVRFMTHZ A VHR— RN
A EBRLET, TNEFNDORRZY PV, Y 2 -V 2HEIEGMEIELTVWET,

NRARN=R « 774 Y E—BERZADPDA VR=—FFEEH>TWE2HDIITEDD FHA, FOIRD DI,
flaxDRZTY P EEEFEL, 2PN EDBEDO R ZDINEH > TVWBENRALZY MY - 774 VK —
& BEE Y £ 5,

FIAINEDNRALY Y « T34V R=F, TF7ANTATALOEI 2 — L EBHDTE-2DDFTXRTOD
VT4 ABREELTVEY, ZhiE Python Y—Xa—F (.py Z7A) ., Python N4 ba—F
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(.pyc 7740) . £ES4 750 (Hl21F .so 77 40) REDERNR T 7 A VR A TR £5, fEUE
4771V D zipimport EY 2 — Ko THR—FEINEIHAIEF. 774NV DRIV MY « T7 4V
=1 (HEEFATI7VLHND) TRTDT 7 ANVRA TD zip 77 AN 5DR— K HPOET,

NRAZY MV T 7 AN AT L EDEMIBEINZLEIEIDD A, URL T —EZR—ZATTYRFE
DM FHNTIRETE 2 HMESRTE I BARETT,

PNRANR=R + 774 Y R=IZE 7 v 7B baLreBMTs IR TE, ZRUTK > THREAIRER AT Y
MU OFEHEINRL. VARSI A XTI TEET, FlRE xv b7 =2 LD URL 2SRV bV &
LTHR—=PLZWEA, web LOES 2 — L EHOF 272012 HITP OWMHFWAEEL L7 v 7% &E
e TEET, 20 (MOHLABEA 7Y 22 b TH2) 7y 2k, FTOMIHIT 270 arsdE—t
T2 NZAZVER) «c T7A 0 — B LET, 2O7B FaE web 2H5EY 2 -0 —X—-%2RET 5%
Db E T,

BE2LEDOSE: ZOHICHIOMOMAT 774 08— LWSBEDN, XEANZX T4 82— NAITV
) e DA 08— WS HBETRAXATHELONTVWE S, Zhs 2HEOT » 4 VX —I3IEFE LI TE D,
PZ7abarzdR—tL, 4 R—- MUETHUE XS ITHKEEL 92, MDIREL->Tw D2 L0IIHED
TELDWEEETT, FHT. XZRR - 774 VX =134 VK- MU OFIARKE, sys.meta_path DERED
B e 2ICHEL £ 3,

FREWFHBINIC, RAZV MY «c T2 A VR —EHIZERTNRAR—R « 774 VX —DREFHEMTHD,
FPR sys.meta_path D2H8ANR=R + 7 7 4 Y X =DM D ERpNIGE, RAZY MY - 774 VY X—DHE
3 ETEINRNTL & D,

55.1 XAIV KD « TeA 48—

INAR—=ZR « TpA A — 12k, XFH NZATY ) THRESI NGO Python £ 2 — /L% Python
RN —=Y%BOF, b—RFRI3BERDHDET, FLALYDRAZY MVIET7 74V R T 4 LG %S
FELTOETH, 2 HIBRXNZLE XD FHA,

RARNRR T 74 YR =2 LT, WAR—Z « T7A V& — IZIEHNCHRFI L7z find_spec() 78 b aLHh5H
EINTOVETH, ZHEMAT AYVR—=FNZ 2HEI2a—NVERDF, B—FTE3HEEIREXTAX
TR 57y 7 EEHLTVED,

INANR—2R « T7+A 45— 13 sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DDZ
BreluwEsd, 51w r—Y47Y227 D __path__ BEDHVET, ZhdickoT, 41 Y R—- ML
HEHNARIA XT3 EPREENE T,

sys.path 1213, EY a— ey r =Y 2R IGMFINO—EHH D $9, Zhld PYTHONPATH BRIEZ
e zoftibk x4 ¥ 2 = VTIERFEEHKET 27 7 4L MATHIIHEL I N EF, sys.path NDOER
. 77 ANV AT ALEDT 4 L7 b URzip 77 ANREZOMEY 2 —VEFETRE "HT” D55
D (site EY 2 — L% ZM) 2T LD TEE T, XFINBLUANAS MDA % sys.path ITANLZRE
TY; o F—RANFEHINT T, NS MIOBROZya—F4 7% £ NAZVR) « A28 —
KXo THElENE T,

INAR—=R « TpA VA= 1F AEZNZ « T7A 2V — 12DT, 4 R—MEBIE. FICHRIL AR —
AT 74X =D find_spec() XYV v REFUIHTI LT A VR—FNZX OMKREIHRD FE T, path 5[4
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23 find_spec() IS N Xld, FAUIEBT 2 8ALFHND Y R b - BIEIFNZIZZ Dy r — S DT
AYKR=PLTWVWE T =D __path__ JBHEIZR D £F, path 518D None 72 - 723HE. ThudH LA
DAYR=PTHBZERLTWT, sys.path BfFEDIFE T,

RAR=R + 774 VB —@EBRBARAD TN TOERIIOVWTRELEE L, Zhzho 220 L CH#y)
% INAITY R « 77A 24— (PathEntryFinder) L ¥3, ZAUIRE D22 20 (FlZX, 2D
BERDT=DD stat() R LDF ==~y F) IZEDFGLZDT, NAR—R + 774 Y EZ—ZSREEp
HBRRAZYFY - 774V =—ADMIITIZF 2+ v 2 LTHR-TEEET, 2OF v v ¥ ald sys.
path_importer_cache IZffo TWE T (ARNCK LT, 2O F ¥ v ¥ 2 3FEBICE 1 VR—F— IR X
NTHEHF, 774X —FT7V=7  2RELET) . ZOXSICLT, KEO»»25ED NZATV R
DEFFDIDD WALV R« T7A 28— OMRZ ~ELIRRTIUIRLS LD 5, NAN—=Z 7 7 4
VE—INRALY N OMREHETOEZ0IC. T—¥ a3 — FTIXHMHIC sys.path_importer_cache
PHF vy Y a WD ROTHOEEA™

path entry 2% v v > 2 OHIZHED - 72855, path based finder 1% sys.path_hooks DD L ATHE
AT V2 TUDET, ZOVRXMDZENZND path entry 7w W&, KT 3 path entry £\
S DB LT ENE T, ZOMUOH LATREL 7Y = 7 M path entry 2R 2 path entry finder
%3R3 %, ImportError %A U ¥ 3, ImportError &, 7 v 725 path entry D7z D path entry finder
PRV L BHE 572912 path based finder MFVE T, Z OFSNILIE XS, import path &3l -
TWLAEDHT HNE T, 7 v ZIF58E UTXFINEZEIANA MA T = 7 b2 AL ET; N4 M
ATz DTy aA—T 4 TR Ty ZIMEEIRTOT Bl 77 AV RT LDy A—=T 4 ¥
D UTF-8 R ZHLIANRETT) . 7y 7518 %E T a— FTERDL - 725E1E InportError ZEHTNE
T3,

sys.path_hooks Zill 2 LA WNZAIZU k) « T7A 08— 2RI FTICKDoLBHE. NAR—-Z -
774 Y& —0 find_spec() XV v K&, sys.path_importer_cache iZ (ZD ALY MY IZHTZ7 7
A VR=PEELRNI L ZR T 72DIZ) None ZIRIEL. XFNR « T7A VA — ZEI 2 —ADEOH»H
B ot Z 8 RIRA % 72®IT None ZiRL £3,

sys.path_hooks kD NZAIYrUT vy HIHLAGEA 7S =27 FORDEOWTALD NZAIT Yk
) DA — THoTe 56 BTHTL 2V 2R EHIT-d07a b arsfibi, ZasE
Ya—nzu—FF3DIEORET,

(ZEDOXLTFINC Lo TRENS) BIUEDT 4 L7 VI sys.path OO bV IZZ DR 2 HETL
HENET, £3. BEDT 4 L7 PUBNFEELRNZ LA L 7235A. sys.path_importer_cache IZ
AL EMENTEA, KT, BEDT 4+ L7 P VI B HIEZELDES 2 — 1Dy 27 v FTHEHT7Z
WICHRBEEINET, 3FKHIT. sys.path_importer_cache (Zffi4fl. importlib.machinery.PathFinder.
find_spec() 2R T R, EEOT 4 L7 P THo TEDOXFIITED D £H A,

B LAy —dga— KT, sys. path 1mporter cache L imp. NullImporter DA /X§? VABWDZ DD ET, %ﬂ@ﬁ
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552 NAIV KU - Trpa4—--OFaL

EV 2L E NI Ry =P DA Y R= bR T 57D, BLXOARZER Y =Y DR—
arve L TRMET 012, RRZY MY + 774 VX —IF find_spec() XV v FEZELELLRIFIUINT
¥ A

find_spec() takes two arguments: the fully qualified name of the module being imported, and the
(optional) target module. find_spec() returns a fully populated spec for the module. This spec will

always have ”loader” set (with one exception).

To indicate to the import machinery that the spec represents a namespace portion, the path entry finder

sets "loader” on the spec to None and "submodule_ search_ locations” to a list containing the portion.

N—=Y a3 3.4 TEHE: find_spec() IZ find_loader() ¥ find_module() ZEEMX F L7z, MHIX
deprecated TE B, find_spec() WEBENTVRIFIIHEDIE T,

HORZZY MY« 774 X —DHIZIX, find_spec() ODRDODIZZNS 2 DD deperecated 72 XY v K
DEIEDVWITNDEEELTVWED0H20d LNERTA, INHDX Yy NIIBRAEHEED - DICERLE
ENTVWET, LhrL, RRAZY MY« 774 X =T find_spec() BFEHEINL TV, HVOX Y v K
SN E T,

find_loader() &4 ¥ K — FEINBZEY 2 — NV DOEREHLZFIEUCED £3, find_loader() &, % 1
BRI —XTH 2 BREILHIZEM R—>3> TH2 2 HIEZOX S VERLET, 1 EE (ofhnu—
X' —) » None D¥&. ZOEKIZ, RAZY MY » 77 A4 Y X—HBEBIHEESINZEY 2 -1 DDDOE—
X—%fHoTVRVDBDD, RAZY MUPEY 2 — L DOKRETEMA—> 2 VICBHRLTWS (contribute)
DERALY MY « 774V R=DPHoTWVWBLEWVWIZETT, ZHUE FEAEHICTI 74V AT AL
YN 7R RIRD IR WHATZER Ry 57—V %A Y R—= b LEDE LIGAETT, RAZY Y » 774 Y X—H
0—&—¥ LT None ZIBTHEICIE, 2 BEX SV THIRERVEDE 2 BRIZS — 7 Y ATRINIARD &
YA, 2L, >—Fr Y AFETHHEEA,

find_loader() 7% None THWVWR—X—{HZR LGS, K= a VIFEHIN, RAR=—Z T 74 VX —
Lo —X—REN, ALY MY FOMRIETLETS,

DA > R— MO TR T 2T HIEDZDIC, ZLDRRAZY MY - 774 VX =i, XRNRZ -
T 7 A VX =PI R— T 2D LR CEHNA find_module() XY v FHHR—FLTVWET, LiL, %
ALY MY+ 774X =0 find_module() XY v Fid, LT path 5ITREMFIHEINERA (ZDX
Vv Fld SR T7 v 7 ORAIOM-UH Lo &b e S A EWR e il 2 8ERRShThET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R S, ZDHFETIE R
IR - T 7 A YR =DPARIERNRy r—=IH L TR = a VRT3 TERVHL LTS, dL
find_loader() ¥ find module() DWHMBNRALY Y « 774 VX —IKIFEELH. A VY ER—FTRF
LIXHEIC find_module() kY d find loader() ZHEL TR L 3,
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5.6 FEDIVR— b ATLEZEETHTRZD

A VR= P RTLARRZEZIRZ 27DORSEEND D 2 LA, sys.meta_path DF 7 L DN
BEHIRL, 2EHEIRRLDRAZNRRAT v 7 TBEWWZ 25D TT,

b L. import XOFHEL T ZEEL, £ Y KR— MY RTLHIZT 7 E2RTHMD API IZIXEEEL 5242 TH
iR, HARAAD __import__ () BAEZE XHZ 272 CTHH TS, ZOFKE. % 1 20FEY 2 —
JVNZZITT import XOEHEZZEE T 2DICbHVWLNE T,

To selectively prevent the import of some modules from a hook early on the meta path (rather than
disabling the standard import system entirely), it is sufficient to raise ModuleNotFoundError directly
from find_spec() instead of returning None. The latter indicates that the meta path search should

continue, while raising an exception terminates it immediately.

5.7 Package Relative Imports

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

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

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

__main__ €Y 2—/UZE, Python DA Y K=+ 27 LHEET 2R 572 r — XT3, MDIFA TEMZH
TW3 X512, __main__ EY 2—/li& sys ® builtins RELFARRICA VXSV X -2 —}+7 v S TE
Bt hEz s, LaL, B 2 00V 2a—ILEE-> T, __main__ FEEICEEL L VDEY 2—L
ELTOERZRF > TVWERA, ZHUE. __main__ PHIEHLEINZ5ENA V& 7Y ApEEch s 20
77 TREDMDF T a VITKIFT 272D T,

5.8.1 __main__.___spec___

__main__ XD XS5 L E N2 0IHKIFL T, __main
None X5 ZdHH FET,

spec__ \ZHEYNCREINZ Z 2 b HIUL

Python 2% -m * 7> a Y 2T TEITINLEEICIE, __spec__ W EWIETEEY 2 — L FRF v Fr—
DEY 2 - NMARICRESINE T, Flo. T4L 27 MU zip 7740, £ MDD sys.path =V MY Z2HE
TT20UEDO—H e LT __main__ EV2—ha— FEINBI3HEICDH __spec__ PAEM (populate) T
RN

ZRLHN DI — R TlE, __main__.__spec__ I None ICFRE I NE T, Z4UE. __main__ 4K (populate)

T IEbNa— I Y R— AR EY 2 — L EH L TWRWeDTT:
o MEETE T b
o cATvav
o stdin »SEBXNHE
o V=RT77ANRNA A=K7 7 A A LEHZEHINTGE

BEDT —ATIE, 728 ABMINCEZ 7 7 AAVDBED 2 — L2 LTEHEA VAR—FTE~ LTH __main__.
__spec__ IXHIZ None I 5 Z L ICHEELTLZE W, L __main__ KBWTHEMREI 2 — L AXAXT—
BRI -m R v FREoTLEE W,

__main__ 2’4 Y R—PAEEREY 2 — L& —HK L., __main__.__spec__ DBZNRIELCTHEEINTL
2 LThH, ZNTHIREB, TD 2 200FEY 2a—VEMeARINE I ICERLTLLEIN, Zh
¥, if __name == "_ main ": Frzv I XoTHIEENZ T ay 7. main_ _ FHE1TZER =4
(populate) §272DITEY 2 —AHIEH I N LR FEITS N, BHEOA Y R— FMRAIZIFFETEI ARV, &
W HRITER L TWET,
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5.9 RO #HDD DA

XXX HAdH 2 e THRV,

XXX * (import_machinery.rst) €3 2=t 8y 7 — I OBEND AIHIE 2 E W HiZ 5T 2 DT
LE22? dLDLELT—RETNEOVWTDERY 77 LY ADR=IJIZHHHGRT 2 NEZ IR L 72
D, BERZZL50bDICR2dLIEEA,

XXX 74 77V ~<=27/L®D runpy X pkgutil DEH DT RTIZ, 7 THHBZM (See Also)” &\
5, ZOHLWA Y R= P RTLADHIANDY I EELINE,

XXX __main__ DMIHHLZ N 2B A 72 5TRICOWT L D Z < OFHZEMT %7

XXX __main__ QR /%L LRICOWT X D% OMEEEBIT S (0 PEP 395 253 6—F3)

5.10 BE&H

Python OWIHDED LT 2L, 4 Y R— MEEEIEHRE LVWRELZZRTE Lz, —#flp0wEe ZA03 %2
XY IREPNTE EPSED o TUIWETH, BHAIHIO v 7 =D O 3 EEHO N TEET,
A1V YFND sys.meta_path DfLEkIE PEP 302 T, Z0D#%iky & 255k PEP 420 T3,

PEP 420 % Python 3.3 1T &RIZE/NY T —2 ZEALTWET, PEP 420 3% 7 find_module() I
RH2HD¥L LT find_loader() 7o b 2L BEA L TWET,

PEP 366 1. XA VEY 2 — L TORRNBRENA VK= D7DITBMLU K __package__ EBHEOF%
LTVWET,

PEP 328 i&ifixf £ >R — b, BRI A > R— b, BXU, E#¥) __name__ TREL. %I PEP 366
7 __package _ TEDMAREEEALE L,

PEP 338 B3EY2— V%AV TP LTETT S ZDOMHMREEDTVET,

PEP 451 1%, YV a— ATV 27 MBI 2 EY 2 - BOA VK- MRED S 7R bZBMmL T
WET, Fh, B —X—OFMNRETDIFLAYEA Y R— MEICERDY B TVET, ZALDEH
WED, A YR=F AT LDV DD API 28 deprecate T4, Fh7 74 YA —rn—X—=1ZiFHL L
XYy RHEMENE L,

BE
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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 = 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)] .

WNERELAFEICHEYI R D a > 7R 5 DERRFET 272012, yield K% yield from NIFMEEMIR AN T
DAa—FTEEEINTVET (Python 3.7 Tid, Z0 & 572 4d 3 >4 JLIFIZ DeprecationWarning
ZFEE X E, Python 3.8 LI TIX SyntaxError #HAEXIEET),

Python 3.6 7* 5. async def BAETII async for Hid¥ asynchronous iterator ORI % T 2 DIZflib
N5ZeDHD FE LT, async def BIBICE N2 NEKGH, SLHHOKITHIK for Hid 5 WF async for
HITHEEINTVWS Z, BIOD for Hid 5 WX async for iz FATWVWE ZE, £DS X await %
FoTVWRZeH20dbLEHA, NEKID async for Hid 2 WII avait REFATWVWBHE,
U FEREARERE L Eh 3, JERANTERGIE. 20BN % 2l —F VO FE T2 Hki S %20
b LNEHA, PEP 530 3R LTIV,

N—Ta Yy 3.6 TBM: JEEHNARIEIEAZINE L,

N—Tar 3.7 THHLE: yield BLY yield from IFEENRANTFOR 3 —FCIIIFHERE D X L7,

6.2.5 VX R

VR ERE AFEINTHDNRORINTT, RINZZEORINTHoTHILFEVEEA:

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

VAFRRE, MILWIRAMNF TP 227 b2 52EF. VA PORFER, ROV R MELIEY R PAERE
(list comprehension) THREENE T, Vv TRUIGNLKD Y R MG Z oMzt Eld, 205 DREH
BEPOAENEIHCFHEX N, 2O X B EBESNE T, NERELHGZ oMt 2ld, AEXRLD
FEROERTY R PR ENE T,

6.2.6 £8XT

EEFRBPFEM TR, F—LER2DT 2300 L THERREKlah g3

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

HBERTE, HLVIa— XTIV REEF T2 V2525 F, EAONRE. ROW L FHINERIC
LoTHEEINE T, I ~<XKUDDOKXDY X+ BEZ 5N/ Eid, FOERITIED SENNBIFHE X 41,
EBEA T2 MIMAGNET, NERLAEZ oML 23, NERLOBEROEZETESIER A
9,

88 % 6 & 1 (expression)
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HEAT Y THRTEEEA, 2OV T IUVIEDFHF LR L £7.

6.2.7 #HERT

FEERTE, BRI CHbN, F—HDRT 5K RINTT, RINIEDRIITHoTHrEVEEA:

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

key_datum n= ezpression ":" expression | "*x" or_expr
dict_comprehension = expression ":" expression comp_for

HELTRE, FilknffEtr 7y =27 b2RLET,

Fo TR0 RIZNDUMOH A <XKYID THEZ Nt T, ZOERIE,ISEAFHEiEH, FED
IV —ZERLET, Thbb, ZAZAOF—A TP =7 bH, HENTHIET 27— 22 R1FT 2
ForLTEDONET, ZHACED, F—T7—XDV XA LOPTRILF—2EBEHEET 2N TE, £
DHF =TT 2 B HY L FEE DI, RRICGEZ6N72dDIRD £9,

BITNVNTRARYRY % I WEDT VNI 2RLET, 0L EFHE T mapping TRIINI D %
BA. ZNZND mapping DERIX, Fi-LFHFECBEBMENET, F—/7—200d LIEHEDT Vo
WX o THRICEBME N EIX, B OBMENZEIXI->TEEXINET,

N—Ya Yy 3.5 TBI: B#EFRRDOT Uy 73R PEP 448 TIEK{KXNFE L1,

FEENTEERRLIE, VR MPREGONTER IRV, @E O "or” 2 7if” HIORNZ, an>ToiFsoh
72 2 OOADPRET T, NWEKLPEHT 5 &, MROF— L HDERD, ESNTNTH L WEFEICHA S
NEJ,

F—DfEE LTHZ 2 8UCB T 2RI IRERDMEE SiTITIHELTVWET, (—ETWo L. F—BE
HA[REZR A 7Y = 7 bR R THRR U7z hashable TRIFAUIRD $¥ A, ) BEET 2 F —HTHEIEEZ TS,
FEHEPBILENZ I 3ZDHDERA; HE2F—ITH LT, RRIZEINLT—% (Fur 7 67F A LTI
HERLORDEHMEL 22 d D) MMEDIET,

6.2.8 xxL—4%R

¥ x5 L —&3 (generator expression) &1, AFEMZEo7za 7 MY =2 L — X KFLIETY:

generator_expression = "(" expression comp_for ")"

VAL —=RREBT 2 AL R AT 27 P 2EXE T, ZOMXINERLL L IXEFR T, A
MR PEFRIN T 72 < ARINCH Eh %5,

Vr il —ZROPTHLATV LI, (BHOY 2 3L —XEALESIC) 20V 2L —2F TV

6.2. 7L, RFHNEZE (atom) 89
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Z MW LT __next__ () XV v FHEMIN S & X ETFHMNBLEEINE T, 7L, mDEICH S for fi
DA TI7INREELICTHEINE T, 202D Z I THELZT T -k RUDMEIE SN KRR TIER L,
Pz —ZANERINLREATRELNE T, BTk for ik, RBAICH S for HID 7 4 VX -5
HEA TNV EEMAATVE A2 - TIEFFHETEERA, EWVWIDIE, ZALERDEDAT I T
ARHELNZEIKELTVE2D LARWHAS TS, BIZIFRXDED TT: (x+y for x in range(10)

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

B OME—D5 e LTETHEICE, AFENZEBTEES, LA BUHL (wll) SizZRL TR
W,

VrxxL—XAEBHOHFBINZEERH TRV DIC, yield R yield from RIXBEBIICEZE XN
VAL —XTRELEIATVE T (Python 3.7 TIX, 2D & 572 iE 2 >34 JLIKFIZ DeprecationWarning
Z 34X, Python 3.8 LA TIld SyntaxError ZREZEXT),

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—= a v 3.7 TIFHESRE: yield BXU yield from IZEBMNRANT ORI —FTIFIFHERL 2D £ 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 =
F L= REFEET L2015 Z 2 FFF I N TV EEA (Python 3.7 TlE. 2D &5 %2Kida v 4 Lt
IZ DeprecationWarning % ¥4 X, Python 3.8 DTl SyntaxError #HAEXEET),

N— a ¥ 3.7 TIHESRE: yield iF. BEUBANTFOR - THERLRY = AL -2 HEHET I

90 % 6 & 1 (expression)
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D DFEMDIFHERT T2 D T L7z

VAL —=XBBIOVWTIET ST THHEIATVE S, FEAHIY = L — XBIE. FEEEY =L — 4
¥ (asynchronous generator function) BIZ T THAINTVE T,

VAL —XEHSF ISR, Y2 —X e LTOATL—X%2BLET, V=2 L —XIZDH
VAL —XEBOFETEHRELET, P2 RXL—FDX Y v FRREURHEINS & EZTHMMEINE T, Bin
ENd e, BAD yield NETUH L T—RHEIL L. FEOH LT expression_list DIEZIKELET, T2
TE I —FEILL X, v — DA EBOFE, maRA ¥ XPNEOFHER 2 v 7, 2 L THIMUED % &3
RTOR—ANVIREPRIFEND I Z2BERLET, HE, XL —ZDX Yy FRRIHINTHETEZH
FIL7Z2RE, &=L — &1 yield D72 OHNEIF N LTH o 7eh D K 5 U 2 /ki L 3, BiZRD
yield XOMBEIXET2HETE2 XY vy FIKIFELE T, __next__ O ZHEALLGE (—HIC for XRMAA
HBIE next () 72 ¥) OFERIE None £72 D, send() ZHHLHERZZD XY v NITHE S NAESFERIC
%hET,

CNETHALENEDLS, Y23 L —XBEaL—F e TH BTV ET, V=L — XM
EHEML, 1 2ULEOZY FYERA Y 2R, ZOFTE—RMEILXINET, =L —XEZ yield
L7 CEITORMGEZFIHTE RV L AE—DEWTT, ZORIEIEHEICY = 2L —X DU LItAB X
nE9,

yield i try EANTHEATEE T, Y21 —%D (BRAV Y IBELRITET 20, HR—YalL 7> a
2k D) BTHNICHBINBROWES, Y2 Rx L —R-A4TL—&D close() XY v FBFIN, finally i
WEITINET,

yield from <expr> ZHL75HE. SRR T4 7L L e LTHRbLNET, H 74 7L —&XIZ
FoTHERENTTARTOMIBBREDY 20 L =X DAY v ROMPFH LTANBEEEINE T, send() THE
ENTHHWEEE throw() TEINLDHHWIHIIMNIMED A 7L —XITHEH L XY v FBRHIES L
F9, BEYIRXY v RPRWIEE, send() IX AttributeError % TypeError %*. throw() i X i7=fl
A2 BIEEICIE U E 5

WEDA 7L —XD5E TR, 5| & Z XNz Stoplteration £ Y AKX Y 2D value BMIZZ D yield D
fEr 7D %3, Stoplteration % Z THICHIRINIC LY bENEZD, ¥ TATL—ENBI 232 L—XTH
WL (P T4 7L =X R 5(ET) BEINICEY FENE20DOEE LT,

N—=Yar 33 TEE: 374 7L —RIZHIH 70 —%2R5ET 27:9I1T yield from <expr> 2%E/N
ShF L7,

yield RBPRAXOEMOGAATH % & =, FENIAKTE £ 3,
BE:
PEP 255 - BfiAd Tz L —4& Python "NDY =z XL —&X ¥ yield XDEARZR,

PEP 0342 - fisR Nz R L—2 2BV —F> o Akkar—F 2 LTHETE 3 X512,
Dzl — XD Y APl 2R T 315,

PEP 380 - H 7SI RL—ZADEEEX V702 3L —XOEEZHHEICT 57200, yield_from
X DEARE,
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PEP 525 - (RIS TR L —4 L —F VEHEADT = 2 L — X DEIEEE S OB X2 PEP 492 Ok

RIER,

TSI —R-ATL—EXY YR

TOMTIET 2R L —ZATL—ZDXY vy FIZOWTHIHLE S, 2hoidy = 2L — ZBEBROETHIMEIC
fFHTE %3,

UToOY 2321 —& XYy FOMRUTHLIZ. ¥z —XBBRCETHDEE ValueError Hl4b 2 EH 3 5
BIHEREL T EXW,

generator.__next__()

VAL —REROFTERET 20, BRI yield APFETEIN2e ZH200HBLET, Y3
L—RBBD __next__ () XYV v FIZXo THHINK, ZORED yield ADEIXHEIC None &
XN ET, ZOHBRRD yield RETHETL., Yzl —XIE—HHFI L. ezpression_list D
% __next__ () XY v FOMUHLITIZGRLET, Y=z L —ZBRXDEZ yield BITITHET L
%, StopIteration fIAf2EH I E T,

DAYy NE@EH., P2 for 1—7RHAIAAD next O BIBIC X o THERICIFOHI R E T,

generator.send (value)

VxR L —ZBBONEANEE XD EITEHEMAL XTI, 518D value 13Z DIRFH D yield KD
RO ET, send) XV vy FIZRIZI 2 AV —XDPERLIEEZRL, ¥z 2L —XBROELAE
T 57T F 5L StopIteration ZEAH L %3, send() HIFIHEINTY = 2 L — XD
T 52 EiE, EERZITEIS yield ADPFELRVODT, None 25|82 LTHOHIRIFIUIRD &
Ao

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

VL —XpHW LB T type ORI ZRAESIE T, 20Y 20 L — XBEDVERNRT 2 XDMH
ZIRLES, Yz r b —XDMEZERTH KT T 5L Stoplteration BHEAELET, J 1
L—XEHEI NN ERIE LRV, b LAGESHINEREX RIS, ZOFNIMUOH LT
AN Eh E T,

generator.close()

Yz A L — R —IHELL U2 T GeneratorExit #FAEXEE T, ZL T, Y=r L —XEK
DRI T T 20, BZ7un—XShTwoh, (BINASHR S LD 5 7272012) GeneratorExit
MHEHEINTGE. close WFEOPHULITTARD £3, ¥ =1L —XWMAEZAKT 555 RuntimeError
DPIHELET, close) 3Y 2L —XFINREELZETICEDBITKRT LTV A2HEIMIS LE
Ao

92
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fERBH

UTOffBZEY Y INMET 22 —R P 22 L — XBEMOIR D BV A EBRISHENLET:

>>> def echo(value=None):
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:

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

>>> generator = echo(1)

>>> print(next (generator))

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

>>> print(next (generator))

None

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

2

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

>>> generator.close()

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

yield from DA, "What’s New in Python.” @ pep-380 #ZMR L TL 72X\,

JERHEAY = % L — X E%K (asynchronous generator function)

async def AL TERSINZEBRLR Y v RIC yield R23H 5 &, 20T FEREAS L —2 B
ELTERSNE T,

FEFAY = L — XS E N2 b, A 2 2L —& 4TV 27 F IR S IERIAA 71— & H
BENET, LT, 2047927 IV = 2L —XBEROFEITE2HIBEL 3, @E. FRAPC 1 —%
A7z ME ar—F YEBAD async for XTHbDLH, ZHET 2 AL —FFTT =7 MDY for X
TEDN DR ICHEBIL 9,

RS 2 AL —XDXY y RO 1 DO T L awaitable A 7Y = 7 bHREN, ZOA T =7 b HH)
B o/ BWXRITHHBINE T, ZOL FXETIRAD yield NE TiHEA, £ 2 THUFH XA,
ezpression_list DEZFEFD AN —F NTELET, Yo xL—X R, e, BEOe -7
VRO, i mARA v & WEEHER 2 v 7. BXOBSMUEDIRER Y. TXTOu— AV RIRED R
NZZZBEHRLET, EAHIYD 22 —XDAY v RRLROA T 27 FREI N Z & TEITHHHZ
N, BBIEH70d yield APHEZIZNEIFCHLTH 2200 L5 UHZEDTVWE ST, HEKOD
yvield XDOMEIX, FEITEEALEZAY v FIZXk-oTEEZD ET, __anext__ () EH o755k, FRIX None
WD %3, 25T, asend) BEHINGER. HRIZZOXY v FITESNLMEIZRD £,

FEFEMY = 2 L — ZEHTIE, try MIENDOERDHZATT yield ABEHTE XY, 2L, FRAMY =%

6.2. 7L, RFHNEZE (atom) 93
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L—&W, BRIV IBRERIGET 20, HIRN—YaL 7y a ickd) KT LD ENCHEBE IR WS
AL try BENO yield IFKBE R D, ETFLE o7 finally BINETENET, Z0r—XTIX JF
FHAS 2 A L= DMEBI L TV AR ARY ML —=TRR 7P 2 —F08EHIX, FEEHS 2 2L —&D aclose()
XYy REMUOHL, BDDal—FrF 79227 P 2ETL. 2RUTK o TEITRFB R o7 finally Hid
FITTEBZLIICLET,

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

cio/base__events.py.

yield from <expr> RiZ. JEAMIY = 2L —XBRTHONZ EHEL T -2 D £7,

R TR L —R AT L—R XYW

CO/PMEITIE, ¥R L —XBROFTHIEICEDN S FAMY = AL — X4 T L —Z DAY v FIZOWT
L5,

glﬂwz}

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

iteration has completed.
ZDOXYy FIZEHE, for — & o THEBRIFFH N E T,

coroutine agen.asend (value)
Returns an awaitable which when run resumes the execution of the asynchronous generator. As
with the send() method for a generator, this "sends” a value into the asynchronous generator
function, and the value argument becomes the result of the current yield expression. The awaitable
returned by the asend () method will return the next value yielded by the generator as the value
of the raised StopIteration, or raises StopAsyncIteration if the asynchronous generator exits
without yielding another value. When asend () is called to start the asynchronous generator, it
must be called with None as the argument, because there is no yield expression that could receive

the value.

coroutine agen.athrow(wvalue)
coroutine agen.athrow(type[, value[, tmceback] ])
Returns an awaitable that raises an exception of type type at the point where the asynchronous

generator was paused, and returns the next value yielded by the generator function as the value of

94 % 6 & 1 (expression)
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the raised StopIteration exception. If the asynchronous generator exits without yielding another
value, a StopAsyncIteration exception is raised by the awaitable. If the generator function does
not catch the passed-in exception, or raises a different exception, then when the awaitable is run

that exception propagates to the caller of the awaitable.

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

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

6.3 7513V

il

T4 VIE, SRICBLVTRLESOBRWRIEEZR L E T, ERUTO X1k ) 3!

primary = atom | attributeref | subscription | slicing | call

6.3.1 BER

BHZRIE. 794 V0RARE Y I FeAHizERZSDTT:

attributeref = primary "." identifier

T A<V OFHE. BESREYR- NI 3MOA T 27 P TRITNUIRST. ZHIZIELAY DL T
P METEEDET, ZLTZOA TV =7 ME, AFIPIEE LEHINFHTH 2 X5 RBEEZERL
BUINIZD FEA. TOEMIT __getattr O AV Y FZ2A—RN=F A RFTEIETHRARXIAXTEZE
T ZOREMENESNRFIUX, HISt AttributeError BEHINE T, 5 TRITFNL, EREINE 4T
Pzl bORfEE, BUHERER LA T2 MCXDIRED £5, RUEESREEREFHMET 2. B
WICELZZEMEA T2 7 RN DD £,
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6.3.2 RFIREC (subscription)

RFERTE, =T VR (XFH ZTNVERFVRLN) oy T () A 7027 vh b, BEE—DER
LET:

subscription ==  primary "[" ezpression_list "]"

774 <) OFHlild. RFERLEV R T247Y 227 b (FIZIEY R FRFE) TRINERD 8 A
I—PERDA T 27 NI, __getitem _ () XV v FEERT S L THRFERILEY R+ TEET,

MHAAAL 7Y =227 TR BRFRLETIR— T4 727 MR 2 BEDD £

I 4= ey FTHIUL. RY X FOEFHMEFERIZ Yy THOVWT RO F —HICHY T3 7Y 22 k
R LRFIIRD F/ A, BRFRFLE. 20X -T2~y THADME (value) ZFEIRL EF, (XU A+
DERDPEMTH25E5%RE, RV A MIXILTRINIRD FHA. )

T4 RUNRY—r Y ZATHIUE, R R b OIS RIZEREIZR T4 2 (U TFORMTHLEET) TR
BB D £ A

RN EY =7 Y ZADEDA Ty 7 R0 R[5 2 FH4A, LEL, TRXTOHAAAD
U VANE 2% __getitem _ () AV v RliF, ADA VT IRE, A VT IR =TV ADEI %
MATHRLUET (0F D, x[-1] 3 x ORBOERZBERL 7). MROMEIZY —7 Y ZADOEZEBED /N
SRIFADOBBTHRINERD FEA, BERLE. (02082 T) A VT v 7 AR OBERELERL X T,
BDA YTy ZADYR— NI, 727D __getitem () XV v FKEHAZDT, ZODAY v K%
F—=N=F 4 RFT2H 77 7R, HRIMNCZOYR—MZEMT 20BN H D 5,

XFHNBIDEZNI T (character) TT o XFIIERORTIIR L 1 XFRI DB B2FFNTT,
6.3.3 X531 AKREC (slicing)
ATGAARGNEY =T Y AF T 27 b (LFH ZTNVERFZVAL) B 25 5HHOERZFERL £

T, A4 ZAXTIEFRE LTHOWD, RAR del XOXWRE L THW:DTEET, X714 ARTLOHEX
WTDLS1ITkh F5:

slicing n= primary "[" slice_list "1"

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

slice_item expression | proper_slice

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

LRI BRSARICIZDVEWRE 2D D FT: RVAMIRZ23DIE A4 AVZAMIBRZ

96 % 6 & 1 (expression)
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270, IWFRLIFATA AR LTHRNEINS 20528 TT, (RF7A4 RV R MDEYIRAT A R
EFEEROVER). IO EOMXOBEMHIZE T, R4 AKFL L LTOMMRE D IRFRILE L TOMR
PEEINDE XSCERTEILT, DVEFVIEMDRONTVWE T,

AT A4 ARG T 2 ERMITE, UTO LSk ET, 774 <) OEFHMERERIZ. UTidNz X5
WLTATIA ARV A MDLOERINZF—ICE > T (BEOBRFRILLEFAL __getitem _ () XY v FEffio
T AT I7RBETERTINERD XA ATA RV A M2 LD Y eHRETATVREA, ¥—
BEATARBREELIR L2 DRI R TINICKED $T; 2L OBHAE, B—D2 54 2BEHKE:
BEBLL-DOBF -1k D ET, ~HORTH I A7 4 RERIZ, 2ORREHBRINET, BHYIRAT AR
B RAIARF TV =7+ (REEDMERE 2R) ICEfSh, £ start, stop B step BIIE. 202
NIEE L THR, LER. BXELOIE (stride) 1272 D £3, DR OWEFTIE None TEE#Z 5N E T,

6.3.4 UL (call)

MECH UK, M LATEEL 7Y = 7 b (B2 function) % arguments DRI & IIEIHLET, R
FNIZEDORINITH > THLEVERA:

call w=  primary "(" [argument_list [","] | comprehension] ")"
argument_list n= positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arquments]

| keywords_arguments

positional_arguments = ["x"] ezpression ("," ["*"] ezpression)*
starred_and_keywords = ("*" expression | keyword_item)

("," "x" egpression | "," keyword_titem)x*
keywords_arguments = (keyword_item | "**" exzpression)

("," keyword_item | "," "xx" expression)*
keyword_item = tdentifier "=" expression

BEREOMEBT L X -V — FIHDRICH V22T THDEVERA, BXDERMNGEELZRIET L
EHHEEA

T4 <) OFEIFEOH UATREA 7Y = 7 P TRITNUIR D $H A, (2 -V EERBEK. HAAHLBEEK. M
BIABF T2 FDRAY 9 R, VFRAFXTI2T M VAL VAR Y ADRAY v R, BXKE __call__0O
XYy REFORETOA 7Y =7 FHBMOH LATRETT ), 518IE 2T, MOH Uil A 2 Al aHil S A %
T, IR5IE (formal parameter) VA s OREIZOWTIE BHESR 2SR L TLIZE W,

F—7— FEIEMPFET 255, UTD XS UTHERINIALESH (positional argument) IZZHINE T,
F9. HOA-oTWIRWRAT y PBRGIBITH L THERSNE T, N EHOMES B0 H 256, (EL B
BHO N Z2my PREINET, K, &EF—U— F58Io\WT, @il F2lioTHIGT 220y 23R
ELET GRAITFORRMORGIFEGBEFURS, BHIOAR Y F2f5, LWVWokBEAETY), Avy 33T
WFRTHEE o TVt 5 TypeError fISADRIE N E T, ZhSLoGE,. 51EMEZ R g v MO THY
%9, (X5 None THoThH, ZOXTRAuY F2HDHFT), RTOFIEMPUIENLL, FLEEDHN
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TwWhWARY b2 ZAZACMIGT 2BBERRNOT 7 + )V MATHED 3, (77 4L MEE, BEHE
BINLZR—ERLIHEINET; MoT, VRAMPHEDO LS RLHEARERA 77 BT 7 40 b
HrLTfEibhde, MET2R0y MIGIEERELRVED, 2047V 27 AL TONTH LIS
BEINZET; 2OXBRRANEEHERT Z2XRETT, ) 77 40 MEMPMREES L TLARYL, HOED AT
BWAB Y MBS TV B TypeError fIAN0SEINENE T, 25 THRVWEHA, HoED SNz Av v b
P52V A MPERHELOFIEE LTHEDbIRE T,

CPython implementation detail: FEE T3, BHiZF 2R WALES [ $ %2 52172 M AA ARz R it &
NEPBLNERA, TV LGENRFF 2 XY MDD " &HT 6T Wkt LTH, EBRITZH
fFFonTVRNDTEF—Y— FTIdEft X EH A, CPython Tid, C FFETHEEINBKD, 4%
Rtz W ES 18 R — R F 5 728912 PyArg_ParseTuple() ZHH L £ 35,

REIERAT Yy bDOBED SZ L DNESIBDH 255, M *identifier Zff o THE SN2 IKE EH 10
MED | TypeError FIADEH XN E T; [R5 *xidentifier 23D BHE. Z DIRGIEIIR D RALES [FiH
Ao7e BTN (b LLIE, RABMET BB R OEEITIIED X T)V) ZZIFWD £75,

F—7— FBOWTNrMRG A LR WEE, #3 *+xidentifier 2o THE SN2 R51HK
DL WER D | TypeError BIAAEH S K F; ARG **identifier 23D 2H/E. ZORGIEIIRT L F—
V—FEIBHR A7 (F—V—FeF—t L, 5182 X —ICHICT BMHE L) BHEZRTID £33, R
7% =T — PR WGEITIE. 2O (Filels) HEEZZIWD £7,

BRI L IC *expression & W O MXDBN 255 1E. expression OFHifERIE 1 757 )L Thith
BEDEVA, 20477 7 VOHERZ, BIMOMESIKTH 2500 X5 b s, £(x1, x2, *y, x3,
x4) LWVWIHIMPHLICBWT, y OFHIFERES — 7 VX yl, ..., yM o758 2O LIZ M+4
EDOMIES B x1, 22, y1, ..., yM, x3, 4 TOMUTHLERTIZKED 5,

Z Dififiam & L TIX, *expression WX F —U — FHlD 83 1TK2ZdHD FIH. F—U—F5lH
(EfEE D *xexpression 58 - TZZM) DD A1 CH2dO LTUHEIAE T, [EoT. ZDXS5K
BIFICR D £3:

>>> def f(a, b):
print(a, b)

>>> £(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— P58t *expression XX R UMFUIH L T—HEIZMHES 2 IEZHEDRVDT, EEICLETED LS
RIBELAELZ ZiEH Y EVA,

BN U T *xexpression MO NZIGE . expression DFMIEfERIE v v EV Y TRIFNUIRD
FHA, TONEITEMDF—v — Rl LTHRbONET, F—V— D (AR RF—7— 52 LT,
HBVEMLD T oy 7 DHNT) BUTTETET 2558, TypeError itk Eh g3,
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xidentifier % **xidentifier M2 fio 72 R5IEIL, MBS IR v Y FoF—TU—F5|BKIcTEZ N
TEFHA,

N—=Pay 3.5 TEH: BHEMTCHLITEEOBD x 7Ry 78 xx 72y Z7E2ZIFED . MBS IBUEA
TITNT YRy 7 (%) DBRAICET, F—7— F5lEIITFFET vy 7 (xx) DBRAICEIT S X512 D %
L7z. ®UIC PEP 448 TIREXNF L7

RO LZTS &, P ZEH LRWRD, BITR520EZIE L £3, None ZIRIHELHD ET, B
EAED LS R ENE203, WOHLATREA 72 = 7 PO L > THRED 7,

BT

I—HEREK: BHRoa—-F7oy 7BV R IREEA, EfTSRET, a—-F7oy 2id, £3RE|
¥oe E51BUCkES (bind) LET; ZoEfEicowT BHESE calddLTwES, a—F7av s T
return XBFITSN LB, BIRIFH LOR DA (return value) 2SRE SN E T,

HHARAABEREIIAV YR BREA VX TVRXCKELE T, HARABEE S XY v FOFEMEZ
built-in-funcs 2L T 72X W0,

DSRATSxIb:. FDIIRDHFHLVA VARV ABRENET,

ISAA VARV AXY B ST 3 2 —FEROBEDNMNOHINET, 2oL =, I LEOS[EY
AP ED—DEWVIHY A FTRROHEINET: 4 Y RAZ VA5 X FOREIENENE T,

DSAAVARAVR: V5 RAT __call__ () XYy RPERINTVWARINERD ERA; __call__ () R
Vo RBMECHENGEERCSRED L LET,

6.4 Await I{

awaitable X 7Y =7 N TD coroutine Ff7% —FHFIL LU E T coroutine function WTOAMHATE £35,

await_expr = "await" primary

N—a ¥ 3.5 THEM.

6.5 NFHEEH (power operator)

NEREFIX, EUNCH 2 BIHEE 7 XD OSSRV D D $5; —77, AICH 2 HIHEE XD
BARWFTEBSEIRAIC R o TWR T, MXXEUTO X512 b £3:

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

fiEo T, NEREH T & PIRHE 722 572 2 HES B IFEIMCTHDON TWIRWES, HETRELSEANLRTE
MSNET (ZOHERHEE T OFMAIERF Z5H L EEA, 2FD -1xx213 -1 IR D ET),

6.5. RNFFEH (power operator) 99
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NEREHEFORERE, ZoD5 1T XN 2 HAAABK pow() ERIT T, ZA5lEHFIREERL TS
ZFET, BEF R xS @I, #RIEZDHTT,

B OBHEA T, B 58P ETRWED, FERIEIWEEFLR AR D 27, B 5100 A D54,
ETO5BITFE/ NSNS E R XN, FE/NUSRNR I N E T, HlZI1E 10%x+2 13 100 2R L F 23,
10%x-2 13 0.01 ZIRL ¥3,

0.0 ZHDHTNERT % & ZeroDivisionError ZiAH L 3. BHOBE/NLTREFR L HRIIER
(complex number) IZ72 D £3, (LHTDN— 3 »Tld ValueError ZAH L TWE L)

6.6 HIBHANEHE L E v FEMEE (unary arithmetic and bitwise oper-

ation)

ETOHEAMEE 'y MERAEEE, FCELRMLZR > ThES:

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

HIHHE T - (A FR) &, 518 & 2 BUEDTFS % K5 (negation) LEJo
BIRHE T + (77 2) &, BIESIZZEEL €A,

HIEEET ~ (REE) &, BEEIEZ Yy PHRAKEE (bitwise invert) L7z b DE 52X %3, x DY v M
RERlE, -(x+1) ELTERSNTVET, ZoHREFIERICOAEHEINET,

EiEo=2w3ind. 5P ELVWETRWEARIZIX TypeError fIStPEH I E T,

6.7 —IEHfTEHE (binary arithmetic operation)

TIHBEMER ., BENRELEMEREREL TR, HETOWITA»E, FEOIFEERIC b EH &
NEZDOTHEELTLLEE WV, NEFE (power) HAEFZRE, HETIZE 201N, TROBREAEN
(multiplicatie) WHE T ¥ AR (additie) HETFLArDH D TEA:

m_expr =  u_ezpr | m_expr "*" u_expr | m_ezpr "Q@" m_ezpr |
m_expr "//" u_expr | m_expr "/" u_ezpr |
m_expr "%" u_expr

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

* (FH: multiplication) HE X, 5IBALOEE S X 3, 518X, WAL DBETH 30, FHHIEERK
TS —r Y ZApDEL S TRIFIRD TRA, BIEDEE. BEZLEORICEBRIN-BREEX
NEJ, BEOEE, O—r Y RADEDIR LRIENTOhE T, BOVRLEZAICTZ, EDY—F VY R%
Lf‘,‘x)_ij—o

100 % 6 & 1 (expression)
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@ (at) HE TIXTFIOFRFEICH LEH XN E T, Python DMAAARNIZ OB TE2FEEL TVER A,
N—a v 3.5 TEM.

/ (BREL: division) B& L // (VIDHETERE: floor division) &, IR LOME 52 £5, KEFIBITET
/\JEOD*F”kng%%‘ NFE T, BRORERRIIZH/NGITR D 35, BHROU D & TREMRIIEEIICR
DFT; ZO5E. MRIEBEENZERENC floor PAR ZBHL2H DI D FF, YrilK3BREZITO &
ZeroDivisionError flAd 2R L %9,

% (BlA: modulo) HEIX, F—5HZE SIHTRELL 2OFRICRD £3., BET BT ETHEDR
WKEBXNE T, G5 18EDS Y o DI5EICI1E ZeroDivisionError FIASEH XN E T, 5IEBUEIZFHI/ N
MTH &L, BIZIE 3.14%0.7 1% 0.34 IR D FT (3.14 1X 4%0.7 + 0.34 056 TT), BEREE TIIH
WHEZSIBERU/AE (£idEn) ORIk D £3; FREFEOMROMMNMEIL, HI12H 5 1ot
Iyl kb Ed, 7!

OB CRAEEE L BREEE. EEL x == /Yy + Ghy) OBRICHD 9, YD ETRESCER
WFFE 72, HAAABE divmod (): divmod(x, y) == (x//y, xhy) EHBERLTVET, 2,

% EHE IR, BUEIN T 2 RIREE 21T S DWMA T, XFH (string) A 7Y =27 MZA—N—m— FSh,
HX O HoEXL (Wb M) 21TV ET, XFHOFALDOHIE Python 24 75V V 771>
A old-string-formatting Hiz S L TLZ&E W,

gD FECREEE . FREE T B divmod O BIEUE, ERBUSH L TIERS A THEE A, HI
Ao KHDIT abs() Zflio TREVNMIRITZEIR L T ZE W,

+ (N5) EEE, SEELOMEEZ £5, 5IEEAT & BUIER A, BT s LMDy — 7 » ATkl
XD FEA. BIEDHE. BUEEEORICEf I, MEIhET, BREDGE. > —7 Y AEHME
(concatenate) TN E T,

- () A, S CHAEZITo MEZERL £, BE5IEE T FHEORICEREINET,

6.8 7 F&EE (shifting operation)

7 MEREIR, BATEE LD IERWELIEMN 2o TV E T

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

INBI3EHEsIRICE D 25, FlbEQRICERE TS, o7 MERIZE 58 E. B5TER
by M2, E¥B3AICE Yy P T FLET,

*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
FHREMICIZREIC 1100 L FHTT, B math. fmod() &, BAIDFI LB —HT 3 X5 RHEERETOT, LELOHZAEK
1 -1e-100 ZIBL E T, £¥H656D7 7 —FBHYI»E, 77V 5 —>a VITKFLE S,

*2 x ip y @Eﬁﬁf; %ﬂﬁkiﬁmbq&h\t ;m@mm x//y 2 (x=xhy)//y &bdD 1 T_Wt% < 7&57 Ié?b)?b ) i@“ ZD X

HACIT L 72 Z

6.8. >TJMNEHE (shifting operation) 101
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n By POETT7 ME pow(2,n) WLBZRAEL LTEREINE T, n By PDES T M pow(2,n) 12L3
FEE L TERINET,

6.9 Ev FEALEREDTIEER (binary bitwise operation)

NFo=>0t v b BHFEIIZ, ZRZNEZDELIEML NHHD £7:

and_expr = shift_expr | and_expr "&" shift_exzpr
XOr_expr = and_ezpr | zor_expr "“" and_expr
or_expr = zor_expr | or_expr "|" zor_ezpr

& HEREFIE SFELoE y FEfID AND 252 %9, 5IEIIEBETRINILD £EA.
T HEEFE IR Loy FEALO XOR (P OR) 252 £ 9. BB TR D $8A,

| AT, A+t ory PO (&) OR 252 %7, 5K TRINIZRD $EA,

6.10 LbE

C EiErE - T, Python IZBI) 2 HHEHHE FIXFE UELIEMNZ D > TE D, 2 TOHEMERE T, > 7 MEE
F. By VEMEETFIDHEABRoTVES, ¥/ a < b < ¢ BEFECEHRMMCAVWSATVWEIDLERET
fRFICI 25D C SfELEVWET:

comparison = or_expr (comp_operator or_expr)*
comp operator = ngn I nsn | [[p——] | ny=n | ng=n | np=n
| llisll [Ilnotll] | [Ilnotll] llinll

HEIEEOMERIX 7 —LE: True £721X False 12D £3,

I B THHEHT 22D TEET, FlRldx <y <=zldx <y and y <= z EFMicHD ET,
TR LZOHE, MiETR y BRE—ELIFHISN I ABRLDET (EB505ETH, x < y MR
5 z DfEIZE S FHTENERA),

BRI, a, b, ¢, ..., y, 2 DR T opl, op2, ..., opN DLLEHETTH 255, a opl bop2 ¢c ... ¥
opN z l¥ a opl b and b op2 c and ... y opN z &I b EF, /2L, AIFETEZERNIIZLTD
—E LMl SN EE A

a opl b op2 c LEFEVWLSGE, a 2D ¢ ETCOHPICHEZNEIDPDT A M EIETOTIIRVWI LITHERL
TLZEW, FlZE x <y > 2z (BRAVWAREEATEDD FEAD) BRICIELWVWIIETT,

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,

o NAFUYT—5 YR (bytes 7213 bytearray DA Y AX Y R) &, T DR OHIF TR 28
IR TE 3, HRITEZROME L ToEZ - EHEXEFTITHOh E T,

o XFH| (str DA Y ARV R) OHEBIZ. XFD Unicode Da— FRA ¥ F O LTOME (flAAA
BI% ord O DB D fH) %o 2FEERIEFCiibh ks,

*3 Unicode f#ETIX, I—RARA >V b (code point) (Blz1E, U+0041) ¥ HRXF (abstract character) (flZ1F. "LATIN
CAPITAL LETTER A”) ZXAlL %¥3, Unicode DIFL AL DHMRNLFIE 1 20a—FRA ¥ T o TRIENE
ITH, B FRA Y L OFI o THORBTE MR T O SADD T, BIRIEF, WMRT "LATIN CAPITAL

PAN 7

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,

= Y ADEIZ. BROKFMENRDH 2D LT, MLT 2ERE S Lozl o CTRERIERF
TITbih ks,

BRONFEDPRH XN TV, aL 7 ayOlBETIEalLrZ7yay0BHZ x LT x == x
HHEICHZLRELE T, ZOREIRKESVT, BRYICEZDOR LKA, A—THRVWERY S
LIS L TOABEZDOHBAITTONE T, ZOFEE, RSN 2 ERP KM GE. BERERL
BMEFECAHEREZ SO LET, KW TROVERTIIEERERILKR B 26Fck b, BI»hdL
NEHA: FIZIE KRENTROIFEIED Y 2 b Tibihir &, HEOIRS FNIIRD & 5 LRI
Bh T

>>> nan = float('NaN')

>>> nan is nan

True

>>> nan == nan

False <-- the defined non-reflexive behavior of NalN

>>> [nan] == [nan]

True <-- list enforces reflexivity and tests identity first

HAABDaAL 7 ar S LOBRERMEIEZRO L5 CEEL £

— ORI EMY 2% 2003 LY a ik, AU, FAULRES, MET2EELYS LoKEKD
BRSBTS D A (B2, [1,2] == (1,2) WHAFRLTROWOTHTT),

— JEFtEE P R— L TWwWdalL sy a ryOlEFik. BPOEMTEWERDEFEFLCICRD F
T (BIRE [1,2,x] <= [1,2,y] i x <=y EECMHEICRD FT), MET2EEIFELRD
BE BWhHoaLrrzyayopoEFe 2D 3 (FlzE, [1,2] < [1,2,3] ZETT),

Xy Y (dict D4 YRRV R) OUBOFRBFEME %2 DIE, BT (key, value) ZHio> T3
EEPOZDEEFICRY $F, F— LHEDEMLK TIX A EHI SN E T,

&7 LEsR (<, >, <=, >=) & TypeError ZiXMH L £73,
5 (set ¥7213 frozenset DA YA XV R) DI, IhoOMOHFPHTREL LML bITRFT,

BRI, BAEAEDLZVEENEALEI pEHEEY TR EFEBRPERINATVE T, Ok
BRIEFEZERLETA (FIZIR {1,23 & {2,3} LW 2 008EEEIR DD 5 —HOHAEAT
L EUBEETHIDHD EEA), Mo T, EERBIEFMEICKET 2B O5 8 LTGHEYITIZHD D

TEE3 L. a2— F@# U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
8 U+40327 (COMBINING CEDILLA) 2% % $#&8XF (combining character) H#i 5l L THRITE LT,
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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FHA (FlZIE ninQ, max(), sorted() FHREDV XA M2 AN LTEZ 3 e REZRRIERE D
£3)o

LEOHETIZ, ZOERORGME»EH XN E T,

o EDFHAABLIUDIZE AL IEHIA Y v FRFEEINTES T T7 41 b DLHIKROIR S FENZ A L
£9,

O 2 N2 H AR A4 A LT —PERY 7 A3, AIRER S RO—HEOHANIHE > E»H D L3

o EMHER R TRINZRD FRA, 2FD, FA—DA 7Y 27 MIFLLRITIZD FEA:
xisy#Roldx ==y

o HEUIHFITRITNZRD F/A, 2% D UTOROKRIIFE U TRIFIUIZRD FEA:
x==yty=x
x l=ykyl=x
x<y¥y>x
X<=yly>=x

o HERIIHEBHITRINIRD A, UTD (AFEHTRW) BilHZDFHHTT:
x>yandy > zAE5Ex >z
x<yand y <= zZHFx < z

o HEOMBEMBEDRETRITIIUIZRD FB A, DD, LTFTORDOFERIIFE U TRITFIUIZRD FEA:
x ==y &not x I=y
x <y ¥ not x >= y (ZIEFDHE)
x >y ¥ not x <= y (RIEFDOHE)

BEO2RBEEFIL 72 a il TREDET (R ARV —F Y RACBYTUIX D T34, £E
Yy EYIUIETIEED $¥A), total_ordering() 7aAL—XBBMML T LI,

o hash() DHRIFFEMEL —HL TV RLENDHD 5, FMiRA 7227 bS5 LIERIT Ny ¥ 2fE
ZROD, Ny VA fHIETETELRVH DL INIRNENDH D T,

Python ¥ Z o —HEMRAIZHRHIL A, FHE. IFED ZORANIEDZWEIE 72D 5,

6.10. LEE 105
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6.10.2 FIEREERE

HET in BEY not in IZFRBEBREANE T, x in s OFHilE. 2 A5 s DBEZETHIUL True 4D,
Z5THRIIANUL False D EJ, x not in sl x in s DBEEERLET, IRTOMHARARALDS — 7
VAR EETNIIA T, #ED in THENEZONLF 2o TV AP EFNLEETE LTHR—1
LTWES, VAL, X7, £E, HEES. §E. collections.deque D LS Har 7 FRIicBWT, R x
in y iX any(x is e or x == e for e in y) X &EliTI,

XFHNRNA FHPENZOWTIE, x in y i 2 25 y OFOLFHITHZ L &, OZDL ZIWZRD True I
BOET, ZhE y.find(x) '= -1 2FEMTT, EXFHNE. MOEEDOLFIN DI XEF e AR ENFE
T, o T "" in "abc" I True XIRTZ IR T,

__contains__() XAV v FEEREL2—PEHTI 7 AT y.__contains__(x) DRHEIE L &35
B2 x in y DIRDMEIX True &2 D, Z 95 TRWEGEIZ False &4 D 13,

For user-defined classes which do not define __contains__ () but do define __iter__ (), x in y is True
if some value z, for which the expression x is z or x == z is true, is produced while iterating over y.

If an exception is raised during the iteration, it is as if in raised that exception.

Lastly, the old-style iteration protocol is tried: if a class defines __getitem__ (), x in y is True if
and only if there is a non-negative integer index 7 such that x is y[i] or x == y[i], and no lower
integer index raises the IndexError exception. (If any other exception is raised, it is as if 7n raised that

exception).

HET not in i3 in OEBEYEZKIL72HE L TERSNTVET,

6.10.3 FE—14DLLER
HET is BEAUY is not & A7V 27 FOR—HICHT 27 A M EITVWET: x is y ik z & y DAL

AT bRIETEE, POFOLEIBHBEICRDET, A 7Y =7 PO id() BEE > TH
ESINET, x is not y i is DEfEENKIEL/2b DI $3, ™

6.11 7—JL;EH (boolean operation)

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" mot_test

T=VEHAED YT XX b, Rl 7 v —oxXTlELNABITIE. ROMEIZAESE IRX L E T : False
. None . IRTORIIBI2BIED 0. ZOXFH, ZDary7F (X4, 27V, VRN, GFE, £E.

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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HHEREREY), TN OBEIZERLEMREINET, 2—FERDA TP 27 NI, __bool__ () XY v K
52322 T, BEBEEIARSAXTEET,

HAT not I, FIEMBTH 25681201 True . FNLANDEEITIE False IR D 75,

Nxand yld, $3 ¢ 2L E3; 2 MRS ¢ OEZEL X5, 2HLUDHEITE v OEZFHE L.
ZORREZIRLET,

Nxoryld 73 2 Z2iMliLEd; o HERS 2 DEZIELFT; ZALSNDHEITIE, y DEZFHEL.
ZDRERZIRLE T,

%B. and b or b, RI{H%Z True X False IZHIRE T, BRICFHM L 72518 Z2 R L £3, Z DAERDER
REEHHDET, HIRIE s 2ILFFHIT, HXFINROT 7 40 FOEICEZHR 20V & s or 'foo!

HARMEESZE T, not 3WRLTHUWEZIERT 20T, 5IBOTEICEFERS 77—V EZRLET (filz
¥, not 'foo' IX '' TIIM< False IR D EF),

6.12 &= (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" ezpression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_exzpr_nocond

Gt (LIZULIE 7 STEETY L IENET) 135S B A Python OBETT,

x if C else y WO RIIRHNCEM ¢ T3 C 2FML £3; C 2% true DFE » HFHM X Ml
EINET; TAANDOEGE T y PFHEXALREINE T,

SMEEBICELTEDELLIZ PEP 308 #8 L TL X,

6.13 5 L4 (lambda)

lambda_expr "lambda" [parameter_list] ":" expression

lambda_expr_nocond = "lambda" [parameter_list] ":" expression_nocond

FLEK (FLXEREBMPIEINFET) ZEABEBEIFERT 2D WEF, KX lambda parameters:
expression IZBA 7O 7 MITRD FET, ZOEXLA T 2 MEIMTRERINTVWEIEBA T =
MERRICEIEL 9

def <lambda>(parameters):

return expression

FIEO—EOME BHER 2SR T Z 3V, 7 28R THER SNBSS 7/ 7Y a v 28T
ZEDPTERVAICHRELTLIEX N,
6.13. S L4 (lambda) 107
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6.14 XU X+

expression_list n= expression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = expression | "*" or_expr

Y2 FFRRPHEFIRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, RTNVOEXER, VAMNZHE2RAOBIHFE LL D ET, RIEILOSAEANFTHIENE T,

TARYVRAYZ * B ATITINDOTUNYD 2EKRLE T, ZOMERETIE 1757/ TRIFUIRD 8
Ao TDATZITNMET Uy 7 ENFMBETEROY =7 YRR, FilLnwag 7, VR EEIZ
AR ENE T,

N—Tay 3.5 TEM: RVAFNTDATIINDT Vv 2RI PEP 448 TRZXNE L,

B—BEO LT (W% BES (singleton) ) BIED 72 AUS, KRICH Y < BRETT, H—ORZIT,
KRICH YRR BNEBICE. X TATIEEL ZORDIIAD 5 (EORXRTARMED 0k s, hE
PEOIUTMART: O BHEVET, )

6.15 IR~

Python &, RZ2ELSHEANCIACFHMEL £9. 72720, RARXZFHES 2 & 213, WL XD & IR
iz Ed,

PUTMISR S EITXDRATTOFMENEF X, IRAFORFIERF LR IR £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4d)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl(expr2, expr3, *expr4, **exprb)

expr3, expr4 = exprl, expr2

6.16 EEFDEILIBML

T o&RIZ Python BT 2 HATFOBRENMZEN LD DT, BEBMAORD KV (FEIRDITV)
LOPORESEV (FAPRLAV) HDIMERTHY F3, ARy 7 ANOHETFOBEEIAMIZFE T TT,
XHHRINOREN TV RVWD DR ZHEAEF T, FLRy 7 ANDEETFIE. EhrbhAe 71—t
EhEFT (F¥te LT, REFIAPLERZIV-FLEINET),

LEER HiTHl RSN T WS K512, B ATE. F—Mo 72X NI THE CERIEM 2H > T\ T, Ersh
WHEBHT 2 L WO R R R o TV B Z R ITIERL T2 W0,

108 % 6 & 1 (expression)
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BET Lz

lambda 7 LA

if - else ES LSRN

or 7 —HE OR
and 7 — V5 AND
not x 7 — VA NOT

in, not im, 1S, s not, <, <=, > >= = ==

FilE=em—tED 7 2 + &2 & e thig

v hEAfL OR

vy hHEAf XOR

& t'y MHA AND

<<, >> 7 MNER

+, - A S X A

*,.Q,/,//, % A, ATYIREA. BRE. YD ETRA,
R0

+X, =X, ~X E. 8%, vy ML NOT

*xk NS

await X Await X

x[index], x[index:index], =x(arguments...), x. | RFIEE. X I74 ABE HOIHL. B

attribute M

(expressions...),

[expressions...], {key: value...}, {expressions...}

AN E IR, VR MR, §EE

FoR, BAFR

1P

5 WETFIECTH 7 4=~y Micbfibh, FUBEIEMA S TEED $5,
O NERUEHF 4+ BZOEMCH I HIEBEEFHE y PEMEREF IO SBERELTHALET. DFD 26113 0.5 4D

=¥

6.16.

BEF OB
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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.

KAX (assignment statement) 113
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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)


https://www.python.org/dev/peps/pep-3132

The Python Language Reference, 'J 1) —2X 3.7.17

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 ["=" expression]

A (assignment statement) & DEWIE, KALD 1 DCRESNELDMES 1 DIKREEXND L
T,

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,

7.3 assert X

assert X, 70277 ANIZT Ny ZH 7% — a > (debugging assertion) % {LHMNT % 72 O FEFI 72 751k
T3

assert_stmt 1= "assert" ezpression ["," ezpression]

Hiffi7Z2 53\ assert expression &

if __debug__:

if not expression: raise AssertionError

CEfiTF, PERIN assert expressionl, expression2 ik, Zh ¥ FffiTF

if __debug__:

if not expressionl: raise AssertionError(expression2)

LR OFEMBEfRIE. __debug__ ¥ AssertionError 23, FHZDHAAAZEREZIRL TWVW5 EWVWHEHRED L
WD >TVWET, BEDELETIE, HAAALEE __debug__ [ FBEHE DRI TIE True TH D, Fidfbd’
ERINIGE (A< FI4 04T a >y -0) & False T3, BUROa— ARSI 3 V84 LRHICH
BEHBERINTVS L assert XDaA— FE2—HIHANLEEA, FITRAKRLEADY —Ra—- 25—

Xyt —IYNIZANZRDEEISD FXA; Ia—NEARXRY 7 P L —ANTRREINET,

__debug__ NORARIANERBET T, HAAAZRDMEIZ, 4 2TV XDHIBT 5 & FWCRESNET,

7.4 pass X

pass_stmt = "pass"

pass 1 XVIEME (null operation) T - pass BETEINTH, MDEEZFHA, pass &, BUENICIZ
XHBREED, a— R LTI FET L BWEED T L — AR LR e LTEHTTY, filzid:

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
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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)

from SHIFHINDEFEIEDLILET: B D expression 1. 525N, FOHINT S AETEL v RE
YATRIFNUIR ST, ZAER IS (FBZAATRED) __cause__ B LTNEGENET, &

118 % 7 & BHiX (simple statement)
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HE RN PSR TIR W5 ORABEHI TS E T

>>> 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

BISNY BT 57203 finally HIOHTHADSEH S NLRES, U X5 mtdEsiRic@x £y, 2ok %,
T Z o 7S DS, HLWHISD __context__ BN G XN ET:

>>> 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 filC None 26E T % Z & T, HIANDEELH/RINICIERRICTEE T

>>> 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

FIAMZEE S 2B niERE B Jicd D 5, T2, FIAMLEICEIT 2 1ERIE try X HEICH D F5,
N—T g 3.3 TEH: None 2 raise X from YD Y 2 L THEZZ X5 EL

N— a3 3.3 THEM: __suppress_context__ BHEDFKET, FlIADa > 7 F 2 FEHENCIERRICK
DET,

7.8. raise X 119
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7.9 break X

break_stmt = "break"

break X3, B LTIE for L—7% while b— 7ORNBITOAHETZ N TEZTH, L—TH
DRBGERS Y 7 AEZDONANITHEETE 8 A,

break it XZHSBELNHDOL—TREKT X, L—FI1CF TP arD else Hindh 2T FNE R
FvFLET,
for W—"T"% break Lo THRT T2, V—THlHl&—"y PIZDROMEZRREL £7,

break 2% finally HiZzfED try XOIMINAWIRZ JEFERIE. L — T2 EBIHRK T 2F1ICZ D finally Hi
PEITINET,

7.10 continue X

continue_stmt = "continue"

continue XIE for — 7% while L —7HDIX A M THEGENICOATNE T2, L—THNOBEBERL
7 I AEFK. finally AOHFICIIHNEE A, continue i, XEH S &DWNHIDL— T DR A LI
% ke L E 5,

continue A’ finally Al$Eo7z try X&iKT 2L Z, 2O finally AIBRDN— TV 4 7L %ZhED 5H]
WKHEITENET,

7.11 import X

import_stmt n= "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," didentifier ["as" <dentifier])x*
| "from" relative_module "import" "(" identifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" module "import" "*"

module n= (tdentifier ".")* identifier

relative_module := "."x module | "."+

(from HiHM W) HARD import XiE 2 DDA T v S THEITSNET:

1. EYVa— A2 RATFHL, BETHIUIe— F LIEHILS 2
120 % 7 & BHiX (simple statement)
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2. import XWRNZRAA—=7Du - NVHFIZER THRIZ EET %,

X (A r=TRYUISI) BROHIZEZATVWS L 2k, b x5 EZ0HIMEGND import SUTHEIX i
DPDEIT, 2DDRAT v THEIZ L I@INCETENE T,

EV2-AZRMI. v—=FT2 1 DHORT v 7OFMITOVTIE, A1V R—F2 27 L OFICEDFL
KEPNLTVET, 2ZTE A VA= M RTLOENEE I AR AT 2DIMZ22TO7 v 7 DM
BT THRL, MAREEDA VR—-—PFTEZRv =YL EY 2= LIZOWTHIRHEINTVET, ZTDX
T IBRRBTZL VS it BELLKEY a—ADBRMBLRVE, HBB3WE ED2a—LIIHB3a—F
DEFTEEZD, EY 2—NLOHILORPTZ I —DREZ2DELELPNIEETVE ZLICFERELTLE
W,

FERLUZEY 2 — AR EHICHIGTERGE. KO3 2D5HD 1 DOHETH—HILVELHIZEHETHZ 2 X
212 h F3:

o BV a2 — LEZDIRIT as DV T WG EIL. as DREADLHIZEE. 4 Y R—FENED 22—
LT,

o MOARIPBEEEINTELT, A VER—PFPENTWVEIEI 22— PR ENVDED 2 — o868, %
DED 2 —NLEPNAL Vv R—FENFES 2 —AADSIBY LT, O—H L EHiEEcHEBINE T

e AVE—FEINTVAREY 2—ADBREVDEY 2—L THWIEES, Y2128 0E VDY
T=I%M, FORy r—IADOZRY LT, n— A LEIEHTHEEINE T, {1 VR—bENT
a2 —UiZiE, BEETERLEZEEBHi%GEF > T 7 72 A L RTNIRD FHA

from TERTED 5P LEMEGTFIRZHA LT
1. from BITHESINIEY 2 — L2 RMNMIH L, BETHIUI — F LIHHLT %;
2. import HiITHEE SN N ZNDFHAF IR LELT OB 24T 5 -
L A VK= bFENLED 2 —AHZDHHTHOEEZR > T2 02 RS 5

2. ZOWATHDEEEE o TR o 12581, ZOFBINTHRTHITES 2 —1DA VE—FEHR
By AVE—FINED 2N FDOEEELD 2 P HEHKRT 2

3. BN RN & WA, InportError 26T %,

4. BUED R o 725813, as HiKDH 27262 Z04HE. £ TRVWELENELZ# - T, Z0fA
NS — A NVAHTZERICRTF SN D

f:
import foo # foo imported and bound locally
import foo.bar.baz # foo.bar.baz imported, 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

WA FOVRMHE (') KEZHDOo TWEHER, EYV 2L TERIN TV I RSN TOHHE]
M. dmport XBWAH A —TDu —HIVERIERICHBEX N E T,
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EV 2L TERINS REASNERE . TV 2 VOAFZEMICH S __all__ LW AATOLHEH
NZZETRESINET; ZOEBDERIN TV EIHEEF. ZREEY 2 -V TERI N0 A VKR—- &
NZFDL SR, XFHNDY =7 Y ATRFINUUIVIT ERH A, __all__ THIEINZLHNIE. 2 TRAHX
NTVWBERREIN, FETLIHERINE T, __all__ PERIOATVWRWES, KRS A4RTE
Z. BV a2 —LOAHEMTRAN» o7, 7YX —2a7 T (') THESLRVWETOHRDZ LT,
__all__ iF2TOR APLI 2 8LRETT, 24U API O—HTHRVDHD (ZDEY 2 —1LTA VE—-F
TIUEDLNTNDEITATTVED 2—LRYE) 5o DAEBICABLTL EbRWID DA TT,

4 YKR=bDY AN ERH—FEA — from module import * - &, TV 2 =N LNV TOAHFINET,
7 I AREBMERTIDOBEA LML S £ 35 &, SyntaxError BEHEINE T,

AVR=ITBEVa— N EHET L E, TOEY 2 —LOHEXT4 (absolute name) ZIEE T 2 LEIEH
DERA, ETV 2= Ry F =IO Ry r —JWZEEATVIHE. HlD by TRy r—=I o620
Ry =% T2 RHGA VR-— P TEZNTEET, from DRICIHEESINDSEY 2 —L%
Ny =Y OFEBITEBMED Ky bR 22T, EMRAREZIEE ST 2 e R LIRBHED Sy o — D8
POV D OIS P ZRIEET 2N TEET, SLHO Ny AT 1 DOHE, import 2B 278> T
WVWBEY 2= ADPFETZBED Ry =Y ZRLET, 32O Yy MEZ 2 D EDLXAVZRLET, BD
T, pkg X T =Y DHDEY 2 — /LT from . import mod #HEITFT 5 &, pkg.mod A Y R—FrF3Z
L2 D £9, pkg.subpkgl OHH S from ..subpkg? import mod %173 % ¥. pkg.subpkg2.mod %
A YR=PLET, ML R— DX Package Relative Imports DEICEFNTWET,

EDETZ 2 -0 - FENEZREPEZHNCRDVT TV r—>arDkoic, HAALBEK
importlib.import_module () AHRMtE ATV E T,

7.11.1 future X (future statement)
future X W&, TFEROFHE D17z i HEREDIEHEL X7z Python DV ) — A THIHAIEEIC R 2 & 5 B PE
AT 2o T, REDEY 2= Z2aA Y R4 NLEEZDD, 2284 10T 2574 (directive) TI,

future T HEMED R WVEEN X NTFERD Python DAN—Y a VIZBBITHEITT 27-HDbDTT, future
I K o THIEREDEHE L 72 2 ) V — ADHNCZENEEY 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 — VOEHFNCE I R ITNTR D FH A, future XOFNZEHEFWTIWARIXLITTT -

e EVa2—NDFFaXrT—arFEH (HIUL)
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o ZOMMD future 3,
future X% 5 HE23H % Python 3.7 DME—DHEEIL annotations T,

future X CTHEMICTE 2FEENRHEBEIEX. 5T Python 3 PEEMLEIT, 2OV X MIX
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNOHIWXBIZETHEMIIKE > TWT, BHEEMEDZDH721)
IR TWB 0, TRRETTT,

future SCE. 3 XS4 VIRHZTRIAZ R D T TRl E . b E 3 SREDQ L Z 72 TRESCREAK (construct)
W2 ERNIPEEINTVSHA, ZEENILIELIERRS2 2 - F2ERT S I e TEBEIATWE
To WITTaHEREIC & o T (F R FAIRED & 5 72) HIRMED IRV 2D Ao 2 XX HD &
T, ZOHA. AV FTIFET 2N ZHDORD DTS 20ERDH 20D LNEEA, 2o Lka—
FARICBET 20EIX, FEITRETREIL T2 Z L3 TEEEA,

INETOETOY Y —RIZBWT, a2 8%, FJIZEOREREDRERF AP E A > TED, future I ARH DR
BEDREENTVABRSICIEI Yy I AT —2EH L ET,

future XD FEITRHC BT 2 EIEN LB TIE, import X R U TY, EHEEY 2 —)L __future__ 23H D,
AU OWVWTIIERTBNRNE T, __future__ &, future XHETEN B FIEE D FIET import T E T,

future XDOFEITRAIZ BT 2RI BRI T, future X TEIELE N2 FFEDHEEIC X > TEDL D £ 5,

T, MoRRZERIZZVOTHEREL TV

import __future__ [as name]

ZAUX future XTEHD D FHA; ZOXIEF D import XTH D, Z DMORHR A2 BEBRAH M 2 il R
EHHEEA

future XOA-72EY 2 =L M NTEDR TV S AIABEE exec() % compile() ITXoTa v (L
ENDda—FiE. 7740 FDORETIE, future UTBART 2 H 7 WP ERMIT 25 K512k oT0E
T, ZOMERIF compile() DA T> a VEIRTHIEITEE T — FHFMHEXZOBEBUCEH T2 X2 XV v 25
LT,

WEERA 2 TV RO TFay PR TEAL AN L future X, ZOHBOA X TV EEYy S a vy PTH
D ET, AVETVRE -i A7 a v TRELTEITIRNERZYU TSN EEEL, X2V T M
future XEZANTEL &, FEBBERZRZ Y T IRETEINRCHRT20E2 Yy > a Y TEMCKRD
£73,

BE:

PEP 236 - Back to the __ future_  future  H&HOFEZR

7.11. import X 123



https://www.python.org/dev/peps/pep-0236

The Python Language Reference, 'J 1) —2X 3.7.17

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)


https://www.python.org/dev/peps/pep-3104

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" expression ":" suite

("elif" 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" exzpression ":" 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,
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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—F1E R —2"v b A FADERADRAZITVE T, ZHUTED, for L—THDRAL —+bED, Z
o TtoRAE EHEEINET:

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

except HIZ—DOLLEDFIHNNY FIRIBELE T, try HINTHAIEE ZITIE EOFINANY FT D
FITENER A, try A4 — FPNTHHNDRET 2. BIAANY ¥ 7 OMBRDHBINET, ZOMETI
except HiZBR, FELFIINITIET 2 FTHNET, RNEHEDR except HiZfis> ko, TRIIED
ZUINRERST. ThEETORIMIHIEL $3, XZ2MHD ezcept HITH L TR, ZDXHFHE S AL,
RoAT7I 7 +230Is e ” H¥TH % (compatible)” BEICZOHEHBMICL 3. HaHMHLTA T
P WNHMITHEDIE. TN T2 7 VDI TADPR—=RT ZADEGE, F3H5 e BEHTH
BDEEBPASTRTNTHBHETT,

BINADBE D except HIlZB BB LR o756, BUEOa— F2H S S HI1IZHMIL Z L THFOHLARAZ v 7
EMEREHTET, !

except HiD~Ny Ri2H R EEFHI ST 2 & X WHIANDBFHEET DL, TTADANAY FIMRKRITF ¥ LN,
i BIATTT 2H90 N> BT DR EBIED except HiDIMUID 2 — FRMEUIH LA X v 71250 LTV
73 (try XEHRPHNERIT LD X5 IhbET),

BT % except HiNFE D23 L, except HiD R A — FDEITEINE T, ZOKE, as F—V— RPFHETH
X, ZOBRTEHEESINTVWE X =7y MNP RAZINE T, BTD except HiITEITAIRER T vy 7 %
FoTWRFIRD EEA, 2OT7uy 7 OREIZEFET 2 L. @EIX try XRIEOERD & FEIT 2Rk L
3, (ZoZtid, AR MENLEZ20FANY FIRRUCHASMI L THEIEL. AloANY R IHND try
HiICEINDRAE L IGE. SMIIDOANY R E 20BN ELE LN 2 EKLE T, )

44D as target Zo THRAINZE E. ZHUT except HIOKDODITHESINET, ZhdIbB x5,
UTDa—F:

except E as N:

foo

D, UToa— RICHREn=z00k52bDTT:

*Loglshg, BoBISNEREET S X 57% finally HIBEWEEICOAFTHLRAZ Yy 7 EDD 5, HILWAISMC X 5T, B0
Sdkbih g
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except E as N:
try:
foo
finally:
del N

X o T, BlH% except HILIETHBRTE 2 X512 570123, HOLINCRAIAZIFERD 2R A,
BIADHIRENZDIE. FL—ZANy DB EINZ L, FORRY 7 7L —ALTEBRSBEEZFED. XOH
R—VINEFTED I L —LHAD TR TORFERZEFEZIRTLES LS T,

ezcept HiD A A — M VEITENBHNC, BIFMCEET 23D sys B 2 —MIZRIEE N, sys.exc_info()
POT7 IEATEE T, sys.exc_info() &, HIH T TR, A4 Y RAEX VR, ZLTHNDRELTv S
50 LOMBEMRITS P L—2Ay 74Tz b (BERORE #BHLTLEEW) O 3 EESSR 5
RINER LT, sys.exc_info() DEIE, HIF 2L L 72 6 R 5 & =iz, DU (BIBOF O H L AT)
DEICEEINET,

F T ard else fild, aviruo—iva— try A4 — bZHEIT, FIAPEHEINT, return X,
continue X, break XDWTNDNEITEINR L oG HICFEITINE T, else HiTR X5, FHi
2B % except HITIFNIEINFER A,

finally 823 235E1%. HHAK (cleanup) OMUEIFEL T, £T ezcept HiX else HixEFD. try
HiNFITENE T, ZASOHOPTHAIRE, #EHHULL THRWIGEZ. FISNI—RINICRIFE N E T,
Kz keyword:finally SiDSETEINE T, RIFESNHIIND D 5 728581, finally HiOKRKBTHEL S A
%73, finally i CHIOFIANEH XN 25EIE. REESATOLABNIF LWty T3 A e LTH
EXNFT, finally 8T return XH 3 WL break XEFET LGS, RESINFINIBEEI A E T

>>> def £(0):
try:
1/0
finally:
return 42
>>> £()
42

finally BizETLTWAHIE. 7027 J 2003 HIAMEREFHATE XA,

try..finally X® try A4 — bAT return X, break X. continue XDWTNPBETEI NIz Fid,
RITH 2B T finally BiDETSNET, finally HiTOD continue XDMAIXTIETT, (HHIIHIE
DELE FOMETT — ZOHIRIEFEREEI 22D LOATEA),

B DR D I RBRICHEITEINS return XITX > TRED £3, finally BB TEITIND 12D,
finally HiTCTHETE N7 return UIFICRERICETEINZ Z 2R D 5

>>> def foo():
try:
return 'try'
finally:

return 'finally'

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

>>> foo()

'finally'

BIAMCEE S 3 Z 0o FHRIE Gl Eicd b £33, /2. raise XOMFHIC X 2B OERKICE S 2 1FHRIZ.
raise X FiCHH F3,

8.5 with X

with &, 7Ry Z7DFETE, AV TFAIIF =YY Lo TERSNEAY v FTTv 7T 2701
HbLbNFET (withXEAVTHFARIZ =T v 2272 aryiEBRLTLIEZIV), ZAIZED, X<{H3
try...ezcept...finally FIH X =2 & h T2 L L THERMICHAHST 2 Z e A TE T,

with_stmt = "with" with_item ("," with_item)* ":" suite

with_item := expression ["as" target]

—D00D " ER RO with XOFEITELUTO LS ITHEITLET:

1. ay7*% 2K (with_item THAHNEN) Z2FHliT5 28T, aV7FAMIA—Y v ZRIEL

ES
AVFFALIR—TXD __ezit__ () AV v KH, BTHSIzodican— FXhET,
AVTFRAIIER=I%¥D __enter () XV v FRINE T,

with IR =7y FHREEFN TV 6, ZAUT __enter__ () DODRDENRASINE T,

FER: with I, _enter () XAV Y KPS - TULEGEICE  _exit_ () DEICHEIHR
5ZHMFEELET, TTDOT, bLE—F Y PYRAMDODRAFICZ T —DREELEZHEIIE. 2
NEZDAAL = bOHTRELZZ IR EIIHONET, UTORT Y 76 ZSRLTLE

2V,

AA — bDBFTENET

AVFTFRMII =¥ D __exit__ () XYV v FBREENE T, AL — bDFIIMC L - TRT Xz
DB, FTOFNDOEL fll, PL—ZANy 7 exit O WZHIEE LTEINET, 25 TRITHA
¥, 3 DD None 5115z 6% T,

A4 — b E DI T N, __exit__ () XYV v FrHDRDELM (false) 7% H1E, FISL X
HEhxd, ZORVENE (true) 725 HIHNIIMNFEI S, FEITIE with XORDXDHHEE £ T,

BLEZDAA = bHBISNTIHRNMIS P DOHBHTIR T L7GE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE LT OREIE U 7zl O E D SRkt L 3,

130
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BHOBRERDHDLE, AVTFAINTA—I Y ITEEBD with XPFRX M EIN22D X 5IETLET:

with A() as a, B() as b:

suite

. AT eRFTT

with A() as a:
with B() as b:

suite

A=Yay 31 THE: WHOaY 7R PREFR-PLELE,
BE:

PEP 343 - "with” X Python @ with XDEEE, B, BIUORAIPEHEHIATVET,

8.6 BAHER

BIRUERIT, 2 —PERBEA 7 =27 P2ERLFT (IREEDMEE HiSMRK):

funcdef n= [decorators] "def" funcname "(" [parameter_list] ")"
["->" exzpression] ":" suite
decorators n= decorator+
decorator = "Q@" dotted_name ["(" [argument_list [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)*
parameter_list n= defparameter ("," defparameter)* ["," [parameter_list_starargs]]

| parameter_list_starargs
parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]]]

| Ny pa,'r‘ameter [u’u]

parameter n= identifier [":" expression]
defparameter = parameter ["=" expression]
funcname n= tdentifier

BERIIFETARER YT, BB ERL2ETT 22, BEOT — A RLRTZEBNTEEL 2EEA 7Y =
7 b (BBOFITAREI — FE2L 207 v %) ICHMLE T, ZOBKA 7Y =27 Micidk, BB XA
7B fibn s Za— o LSRR e LT, HED 7 e — VR ARTEANDSEN A > TVET,

BIRCE R BB A AT U E 8 A BIBARBEBEBE O S -FIcoAFEITINE T,

BRERE—2OMU LD 7OL—%2 ATo vy FTEFd, TaL—xA3BREzERT 2L &, BBERD
AoTWdRa—7TiHlidhEd, ZoMRIE. AT =7 F2HE—D58Ic L 20 LATREL 7
T PTRINILD FHA B 7Y 27 bR DIC, BENMEPEELCHEZN TS, EHD

2 M OAKRDRIIOT L LTERLNZXXFHNY 75 M3, ZOMED __doc__ BIICEREIN, ZOBMD REaxXyF—va
VYER ek ET
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TaL—REFEFA ML THEASAET, FlZIE UTOXS5%a—F:

@f1(arg)
ef2
def func(): pass

. RVl WRE T

def func(): pass
func = fi(arg) (f2(func))

L. HiEDa— FTIRITA DBEE func & W5 HEIN—RINCHRIES 2 2 2330w, w5 & 2 5%k
ER-3

1 2L LD R5IE 5 parameter = expression DT ->TW3 & =, B 7 77 + L FEIE” 2Fo L
SVWET, T7 4 MAREORE BT, MUH LRRICZSHET 2 R5158 3B TE, Z205HE813K
SIBDT 7 4 MEDEDNE T, HE5I8MBT 7 40 MaZRF > TWB5E. Z0LE " 23T 5 %
TOSIRUIRTT 7 40 MEZF o TWRIFAUIAR D FHA - THUSUEERTIIEB S TRV
HlRR T3

T7 ) FEIBERRBEREBRBDETEINI LS ICEDSANTHESINE T, Zhidk. 77+ 5o IZHE
BPWERIND L ZWZRE—ERLFFHEEN, RAL 7 FEEAD” EREIHLOZNEHEhZ 22 E
RLUET, ZOMBEEHEMBLTEL RIS, 7740 MIEHEDS Y R PRHEED LS R I 2 —X TN F
T2 MTHZLFCEETT: BN ZOA 7Y 27 P2EE (FIZIEXY R MCEREEEM) $58. 2
DT 7 4N MEDPEEOREZZ I TLELE T, —MRICIE, CAREERILLZVENETT, 2O X5 REfFz
BT 51213, 77 4V MEE LT None Zffiv., Z OEZBEBAKDOHTHRINICT A M LE T, HIZIEMUT
DEITLET:

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin.append("property of the zoo")

return penguin

BN L O BRSBTS 2 3, O L (call) HiTRROATWE T, BEECHLEZTS &, X
FRARYAMIELBREINRTDONT AR, FETIB. F—T7—F5l8 77 4 MEOWTIHD HED
RAZINE T, "*identifier” JERMBEETIUE Ro 2T XN TOREETIEEZIFI - 7o & T L X
NEFT, ZOF 7+ MERZEDX FNVLTT, "*+identifier” ERDBEFEETIE, RoTRTOF—V—
FEIEZIM- ZIEFMED~y ¥y 74 7Y 2 7 Mictiifbeh g3, 207 7 4L MAEKE UCERDZED
RV IF T2 FTT, V%7 R "xidentifier” DEDNRT X XIEF—V — FEHNRIA—XT, F—
U — R o ToAEINET,

SIEGIE. FIEAIHT T 7 expression” BRD 7/ 7—>3 > 26N ET, xidentifier X
s+xidentifier DB TH, TRTOFEICET / T—v avEOIohET, BB, 5150V R Mok
”-> expression” JERD "return” 77— arvEDO6NET, INH6DT T a vk, EEOER
7% Python OXBMFEZE T, 7/ 7—>arhhHoTh, BROEKRIIZDD EVA, 7/ 7—>a YDl
X, BAA 7222 MO __annotations__ BMHED, 5I1BHEZ -3 5H LTHEONET, __future__

@ annotations 4 YAR— b2 GEER. 7T/ 7 -2 a VIFFETRRQESCFS e LTRSS, Zhuck
132 % 8 & 88X (compound statement)
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DM DBIEDS ATREIC IR o TWE T, 25 TRWEEAIL. 7/ 57— a VIZBEBERIET SN L = ICHFHE
ENFET, TOF—RXTE, 7/ 57— avidy—Ra— RiZENED L IGES BEFE T3 Zeandh
£79,

KEHRHCHER T 2 72010, A (ZEICRBI A TORVEE) 2ERT22dTEET, ZHE 5
LA (lambda) DEICTHHFHENT VWS 7 AXRZMENE T, J 22N E W7 BBUER DI REI#E
ERVWIZZIEFEBRLTLAEX N "def” XTERINZHEKD 7 o XX TERI W BB DO X 512, 5l%E L
THEED, MOAFNCEID HTE e TEET, HBBRORET /) 7= a YHETTELZDT, "det” ¥
KoK X DEIITT,

TOTIIANDXE: BBEE AT 227 3 TF, BRBERNTIITS N "def” 3UF, & D EPTIEX
ELTHEEZ - ERLE T, * A M LAEBATHEDLN 2 BHZERIL, def ZE5A TV 28D
O—ANEBIZT 7 v ATEE T, FEllld BEIDITERE (naming and binding) 8z B LT E W,

BE:
PEP 3107 - Function Annotations BH¥(7 / 75— a > OO EEE,
PEP 484 - B>~ 7/ 57— a vyOEENLZERMITITHI2E L v FOER,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH 4 Y ARV AEB 2 GLAERIHE eV FHEE T
= 5 16EE

PEP 563 - 7/ 57— a Y OBEFME ETFICY /) 7—3 a v 2ENFHET 3 D TR XFEHERTH
Biazricks, 7/75—2a izBl 32OV E— b

8.7 VS AER

IRAEREZ, VIAFTYV 27 PERERLET (IREEDMERE HEZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

75 AERBFATAREIA T, A Y X M3@EH, BES SRV A M 25257 (K @EERHVWTIE X
BUZZA ZBRLUTLIEZV), TI2H, VA MDZAZHWOERDFHEIZY 727 7 AL L THRWI 7 R
THEINETT, WRVRAPDRVWIFRIE, 774NV NT, EEY 7R object ZHkET 5 DT:

class Foo:

pass

. T eRFETT

class Foo(object):

pass

KIZT FZADRAA — 3
8.7. VZRER
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WT, B fEshla— VLRI T4 D 20— N VLRTZRZ - TETEIAET (BF. 202
A= MFFWREBEBRNIEZENET ), 7 IRADAA - MPETLKZIZ ., ET 7L —LIEWEILET
2. B— AV AEIZERIIREESNE T, P RIS, MR Y R P REES T R, REFES v — L ARTZER
ZIRMEEEFEIC. ZhZUE->TI IAF TV 27 bHVERINE T, ®REIC, dou—hLAuiZEfics
W, ZIAEDBIDIFAF TV =27 MCHBEhET,

75 ARETRBENERINLEFIIHF LV S AD __dict__ XA ET, ZOoNESHFETE D
Z. 79 AMELNI-ERPOEREX 2 Ho CTEREINGETI FIATHZLEDATT,

77 2ERIE, AT SR ZRALTRIBICARZ< A X TEET,

B z7aL—1r320LRLEIIC, 77RT7aL—1+35IeHhHRET,

@f1(arg)
ef2

class Foo: pass

. RVWRE TS

class Foo: pass
Foo = f1l(arg) (£2(Foo))

7 al— X XOFHEHRANIREE T 2L — & AU T, #RIE7 72ABICHBINE T,

TOUSIDEHDER: 7 7 RAERNTERSINLERIIZ ZABETHD, 2TOA YA X ABTHA
XNET, £ REVZAEHIE. AV Yy FOHT self.name = value ¥ T R3I L TCHRETEZXT, 772
BlED A 22 2)EMD "self.name” KL T7 7L RATE, ZORULTTZ7LALEEE, A VARV R
BEEFAADO 7 7 AEEERMLE T, 77 ABEE. A YAV REHDT 7 + 0 MEE UTHER 355
ZIWIa—RTNRMEEMES e PR RICORSD £5, S0l F 2S5 . FMRFEENELRS A v
AR AERELTEE T,

BE.

PEP 3115 - Metaclasses in Python 3000 XX 27 5 ZDES2BEDOXEL, XX 7 IAHEDI 5 2ANY
DD ITHRINZ0OEMME ZHE LIRE

PEP 3129 - /35 XFAL—4% 75272l —XEBIMUEER, BFaL -2 XYy FFalr—&ik
PEP 318 TEAXhF L7z,

3 75 2DKRKORYIOXE LTHLAZ XTI 75 ME. ZORMZEED __doc__ BHErAED, 2OV 5AD R¥aXyT—
2 aVVFH RN FET

134 % 8 & 88X (compound statement)
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8.8 JIL—F>

N—a v 3.5 Tl

8.8.1 J/IL—FUEHEZ

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" exzpression] ":" suite

Python THFEITLTW2 Al —F Y ZZL ORFET—REILE HENTEE T (AL —F > 2BRBLTLEX
W), I—F VERDOARERTIE, avait @A F L async @Al FIETHEEICR D £F; await NTH B async
for ¥ async with \Zal—F VEBOARKT LI EZ A,

Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
an—F VEBOAREKDH T yield from 2T % & SyntaxError 12720 £9,

a)L—F B DH:

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 DFEEE, SIZIERIHID 2 — RMEX, asynchronous iterator @ next XY v K
5 HIEFHAD 2 — RPBMERF T,

async for XWX Ko TIHFEEARA 7L —XZ2f{HIIA T1L—2ar T2 TEET,

MUToa— Kk

async for TARGET in ITER:
BLOCK

else:
BLOCK2

BRIV LUT & T
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(ITER)
type(iter).__aiter__(iter)

iter

iter
running = True
while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIteration:
running = False
else:
BLOCK
else:
BLOCK2

SRR adter ()R __anext_ () BBILTLIZE W,

aN—F VEBOREDIT async for X2 % & SyntaxError 12720 £7,

8.8.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager &, enter XV v R¥ exit XY v FNETEfTE —IHEILTE 2 context
manager T3,

BIFoa—k:

async with EXPR as VAR:
BLOCK

IR LT & E T3

mgr = (EXPR)
aexit = type(mgr).__aexit__

aenter = type(mgr).__aenter__(mgr)

VAR = await aenter
try:
BLOCK
except:
if not await aexit(mgr, *sys.exc_info()):
raise
else:

await aexit(mgr, None, None, None)

FHHNE  aenter O __aexit_ () BBHRL T XV,

aN—F VEBOAREDIT async with XZ2HHT % & SyntaxError 124D £3,

136 % 8 & 88X (compound statement)
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BE:

PEP 492 - async BXH &V await BXHAETOIN—F> a1 —F 2% Python DFr dRMHIH Lk
BERIC L. ¥ R—- MBI RE,

i:1pz3
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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,
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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

FTERRIGELER

U, =P =TV 2 AL —ZXDFHAAA T, Python DY —R 7 7 L VEFNT 27-012ffbh b, T2k
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.

# NB: compound_stmt in single_input s followed by extra 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] ':' suite

parameters: '(' [typedargslist] ')'
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' testl)* [',' [
"x' [tfpdef] (',' tfpdef ['=' testl)* [',' ['#*' tfpdef [',']]]
| "xx' tfpdef [',']]]
| "x' [tfpdef] (',' tfpdef ['=' test])* [',' ['*x' tfpdef [',']]]
| 'sx' tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['=' test]l)* [',' [
'x' [vipdef] (',' vfpdef ['=' testl)* [',' ['#*' vipdef [',']]]
| 'sx' vfpdef [',']]1]
| 'x' [vfpdef] (',' vfpdef ['=' test])* [',' ['*x' vfpdef [',']1]]
| 'sx' vipdef [',']
)
vEpdef: NAME

(RDOR=I1%i )
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(RIDR=I D5 DREE)

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))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',']
augassign: ('+=' | '=='" | 'x=' | '@=" | /=" | =" | t&=" | '[=" | '""=" |
<<=t r>=r | tkk=t | 1/ /=1)

# For nmnormal 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]

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 ('.' | '...') is 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' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[else"' ':' suite]
['finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' suite

with_item: test ['as' expr]

# NB comptile.c makes sure that the default except clause s last
except_clause: 'except' [test ['as' NAME]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

test: or_test ['if' or_test 'else' test] | lambdef

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

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' 'not'
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#*' factor]
atom_expr: ['await'] atom trailer*
atom: ('(' [yield_exprltestlist_comp] ')' |
"[' [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | 'None' | 'True' | 'False')
testlist_comp: (test|star_expr) ( comp_for | (',' (test|star_expr))x [','] )
trailer: '(' [arglist] ')' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (exprl|star_expr))* [',']
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '#*x' expr)
(comp_for | (',' (test ':' test | '#*' expr))* [',']1)) |
((test | star_expr)
(comp_for | (',' (test | star_expr))* [','])) )

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 is ambiguous

to our LL(1) parser. Even though 'test' includes '*expr' in star_ezpr,

we explicitly match '*' here, too, to give it proper precedence.

Illegal combinations and orderings are blocked in ast.c:

multiple (test comp_for) arguments are blocked; keyword unpackings

HOH oW W W W W W W

that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test '=' test |

RDOR=I 1% L)
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(FiDR— 25 D %)

"xx' test |

"' 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
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

AVRIITATIINIBVWT, A yFrrEhl-a—F7ay 7, MET23EADXY D XFOHM
Chigal. ARG, BHEN. == A/ oWl 7Tar—x—of%ic, a—F2 ANT BRI RN
%57 %)L +® Python 71> 7 T,

Python 2.x ® 22— K% Python 3.x D2 — FIZEHFT 2V —LTF, Y —RIA— FEEHLTEOMRE
MR Z KA (traverse) 35 Z & TRAITZ 2, IEAHEOKRED Z NI L £5,

2t03 IFFHES 4 75 VD 1ib2to3 & LTHMTE XY, BEDY — L LTOMEA 22V T+
Tools/scripts/2to3 & L TIREEX N TWVWE T, 2to3-reference ZHMML T 72X\,

abstract base class (MREEKZ 7 R) MIREIE Y 7 21 duck-typing ZH#5ET % S DT, hasattr() KD

MDT 27 =y 7 TRE M TH o 7= DINCER D (BRI magic methods DGE) HBEIXA VR T7 = —
AR ERT HTERRMEL £F, ABC 3R (virtual) ¥ 727 7 RZ2EALET, ZHUIE T F A
LR L EHAD,. £ TH isinstance() X issubclass() WK ENET; abc EYV 2 —LD K
FaXy b EBRLTIEE W, Python 123, Z< DilAAA ABC RSN THET, ZDRER
l¥. (collections.abc EY 2 —/LT) 7 —XHdE, (numbers €2 2—/T) K, (io €Y 2—/T)
A FVY—24, (importlib.abc €Y 2 —)LT) A Y R—FT7 74 VARV B—X—T7F, abc T 2—
NEFALTHEED ABC ZfFTE %7,

annotation (7 /7 —>a ) ZR. 77 R@EME. BD T X =20 D EIZEFRT 2 7~ Td, 1HAINIZ

XD type hint & LTHEDLHRTVWET,

O—AVEBDT ) T— a VIFETRIIE 7 7 ATEZEAN, Fn— LB, 7o 2E%. B
BO7/77—rayidEhtheda—L, 77 A, B#OD __annotations__ fFHEIEICRIFEI T
WES,

BEREDELIADI D % variable annotation, function annotation, PEP 484, PEP 526 S L T 7
2V,

51# (argument) (FE5IE) BRI TREIC, B8 (7213 AV v F) ICEITHETY, E5lBu2ix 2 B

HHET:

o F—TU—F5I¥: BEITOH L OB IBORNCEHA T DO Wb D (Fl: name=) Ko, ** IZHEF
TiEEOROEE LTHEINLIE HIZIE. RD complex() DMFUIHI LTI, 3 & 5 2% —
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7 — FEIETY:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSIE: ¥—V— FEIEDLANDOFIEL MEBEFIBUXSIEY X b DETICEL 22 TE, /2 %12
WelF 7z iterable DBERL LTETZ N TEE T, HlZIX. ROFITIX 3 © 5 3 FHAES %
T9:

complex (3, 5)
complex(*(3, 5))

FHIRFBBOE BRI BV THEIN EOr — A AZEBICHID Y TonE 3, &b L T2T5HANTOW
T EUHL (call) #BRBLTLEIN, YV Ry 7 RACBVWTESBERT-DICH 502N Ef
5 Z ek E T, FHlixhiffdn -V ZBICE Y S THENET,

5% . FAQ @ FEFEERGIBDENIATE2? . PEP 362 2L T &0,

asynchronous context manager (JEFfAa > 7 XX b= —I %) __aenter_ _() & __aezit__() XV v
FZEHET S LT async with XNDEREZEH T 52472227 T3, PEP 492 TEAZIIE
L7z

asynchronous generator (FEFHIY = & L — &) asynchronous generator iterator % iR BIET T, async
def TERSI Nz —F VEBITUTOE T, yield RERHORTERD £3, yield Rid async
for —FTHHATEZHEHDOW VP ZEKT 2DIEHEINE T,

HEFIERIAY = 2 L — 2R L 30, WRICK > Tid IEREAS T RL—2 1T L—% 25T
Landh £3, BRSNLERPIHS 2 THRWEGE, RO Een iz @AL £,

FEMEHAY = 2 L — X BARITIE. async for XX async with X THL await RDDHBZZ D
DET,

asynchronous generator iterator (FEFEIEAY = 2 L —& A4 7L — &) asynchronous generator BAETTHER S A
2477 MTT,

ZHE. __anext__ () AV v FEMoTIHUEH XNz T2 awaitable 7Y =7 b ZIBT asyn-
chronous iterator T3, Z® awaitable A 7Y =7 M, KD yield NETOIEFIAY = 1L — X B
BOREZFEITLE T,

yield 12 372002, ZDNMBETOETIRE (v — AV EBE RERED try ) WHEIZ—RHEIE X
F9,  _anext () TRINMHD awaitable 12Xk > T RIS TR L —F2 1 FL—42 PERICH
XNz =, L& E2EIS L3, PEP 492 B3X U PEP 525 2L T X\,

asynchronous iterable (FEFRIHI A 7 5 7)V) async for XOHTHATEL2 A7 227 T3, HHOD
__aiter__() XY v b5 asynchronous iterator iR ZRIFUXR D A, PEP 492 TEA X
NFE L7,

asynchronous iterator (JEFMAA 7L — &) __aiter _ () & __anext__ () XYV v FEFEELLATY
=2 F T3, __anext__ & awaitable ¥ 7Y =27 PRI RIFNIZLRD £8 A, async for &
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StopAsyncIteration B Z XS 2 £ T, JEFMA T L —&D __anext__ () XYV v FET
awaitable #f#Ik L 3, PEP 492 TEAXINh L7

BY (BM) A7 =7 McBEffIIoh, Fy PRERCX > THREITSREINZETT, X 47
Dzt o DEM @ BEFoTWBE, ZOBMEZ 0.0 TSHEINE T,

awaitable (fFF%REE) await N THHIT 22 BHRK2 AT 27 M TF o coroutine 2>, __await__ () X
VY RBRBHZATY 27 FTT, PEP 492 22 L TLE X W,

BDFL ZEIER =M GMEE (Benevolent Dictator For Life) DBE T3, Python O, Guido van Rossum
DZ LTI,

binary file (VN4 FV 7 7 AV bytes-like 7T TV b DiRAHAABIUHEZRAANTES T7A1ILAT
IV TS, XM FVT 7 ANDENE NAFVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
T

Str ATV FORMAEFEENTEZ 77 A NF TV 27 MTOWTI, text file BBRLU TS W,

bytes-like object bufferobjects ¥R — h LTWT, C FEDOEMKT H#i L7z contiguous Ny 7 7 — %42
HEATEER L 7Y = 7 b, bytes, bytearray, array.array . %< O—f#V72 memoryview 7Y =
7 bR ZTHUCHTZD £F, bytes-like A 7Y =7 M T—XEME. NAF VT 7 A ANDRIE, VY
T FEREHLERERE, NMFVTF—X2ERTZ2VALVWARBEECHHT SN TEET,

BODPDEETEINA TV T —XE2LBTIHENHDET, ZOHIEORF 2 X bTIEEL 75
HEETEEX bytes-like 77V 227+ KERLTWET, ZHEAGER ANy 77 —F 7P =7 ML,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOBOIPDEETIIRERA
TV VDAL F ) F—& (7 HAHLERAD bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes @ memoryview A 7Y =7 BB ENE T,

bytecode (/N4 b a—F) Python @Y —Za— Fid, Python 7125 4® CPython 4 > X 7Y X DN
KHTHHAL FT— FAL AV SLASNET, A4 FT—FIE .pyc 77 A MF v v o2 IS4,
FL7 7 ANVH_EHICETEN L ZR3IDEHRIRDET (Y—RI—=F2H6NL Fa—FA O
Eoary 4 VEEEINET), 20 ” HlESFE (intermediate language)” 1&. &4 D NA P a—F
WIS T 2 EMEE 2 EITS 5 REYS Y TEET e WA E T, BEERIFEREL LT, N ba— R
B72 % Python R~ VEITEINEST % Z ¥, Python VU —ARBTEETH 3 Z & I3HFFEA TV
A,

NA FPa—FOMS—EIZ dis EX2a—L IZHDHET,

US5R (FFR) A—F—EHA TV =2 b RIERT 5720072 7L — T, 77 RERIWE,. 202
FADA VARV ALOBERETZAY v FOBEREEAE T,

class variable (27 7 RAZEH) 7 7 A LITERSI N, 7 FALNLT (DFD, 7 F7ADA VARV R ETRI
LIZ) ZHESINZZZHNE LTWHRERTT,

coercion (B M URID 2 518z 5 HEORPITON S, HEBDA VAKX Y ZADHIDRINDIEER D
ZHTT, FlRIE, int (3.15) IIFE/MEAB B 3 ITEH L £ 3, LA L 3+4.5 TIE, &518Z
BUMERZL D (— O3B — D3R EV N INE %2 3 2 AN [F U BN AT 2 7217 4UE TypeError
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FIADBENT S NFE T, BREIDS D o720, TRTOLEIE. L ZHBERMTH->TH, HIZ 3+4.5
Tld7 < float(3)+4.5 2 WS k52, 7u 7 I~—0E UBICERILL R ITIEW T EHA,

complex number (HEZFRE) XI<HOLNTVWEEBREZNIRL =D DT, IRXRTORIIFER L O L LT
KINF T, BEIIEEEHN (-1 OFAR) KE KBTI 0T, —RICBEETIE 1 eFHEHrN. T¥
TiE j eFEHINET, Python FEZEEBITHAAATHIGL, BEORILEZI > TWE T, BEHIIRE
2§ DY TEEE T, FlXIX 3+1j TT, math B 2 —LOERBIEFIHT %1213, cmath Z{#
WET, HEROMERIED» R D EERBYOMET T, DEEEZEURITIUR IEIZREW R EHL
TLEL>TEWTL & 9o

context manager (A7 FA IR =T %) __enter_() & __ezxit__ () XY v REEFRTSILT with
XAOEEEZEHT 24 7Y 227 b TT, PEP 343 2L T X0,

context variable (Y7 F X MER) a7 F X MKFEL TRZZEEZFROZR, ZHE. H2E-DED
BARDEFAL Yy RTRAEDVEZAL Yy FE—ALZA L —YRETVET, LrLaryTF2 MEH
T, 1 DDOEFTAL Y FIQWDHhDa Y 7F R MHHDE, ar7F R MERO TR ARz
JEFIAR R 7 DA DEBIFTT ., contextvars ZHZML T X\,

contiguous  (BE#%. i) N v 7 7 BEENIC C-&8#t £7213 Fortran &t TH25EIT. ZD Ny 7 7 135H#
MLTWVWRLAREET, TaRXITAY 7 71d C #fHTH D Fortran #HE TS, —RITOHEFITIZ,
ZOBEFBIILFTRAEY ETHHET 2 X5 CHES N, BFEHLR2HBFE VB THLIEF TS
To ZXOLO CERRENTE. XEV 7 FLRAECERZ K2 BICEREOBRAFHRINCED
DKt U, Fortran 2 S TERYIOBRZ FORINCE = £ 3,

JN—F> (AL—F) al—FLEIIN—F DI —BEIERTT, 7 L—F kD shiz
AP S AD, HloRd s mrbHET, ar—F L EZ ofsRMmr b A%, HE, B
BT 228D TEET, IV—F VX async def XTEETEZET, PEP 492 2L T ZE W,

coroutine function (/L —F VB coroutine ¥ 7Y = 7 b ERIRTEETT, L —F VBB async
def XTEEIN, await, async for. BLY async with ¥F—T—RKZ2HFOZ ek Ed, 2h
513 PEP 492 THEA XN E L7z,

CPython python.org THMF XA TW3, Python 7025 I v/ SEOEHEN R FEHE TS, "CPython” ¥
WO HEEIE, ZDFEE% Jython % IronPython & W o 72D 3EEE ¥ XAI3 2 EHHE 2 55 1CHH X
nNEI,

decorator (7L —%) IO Z RS BEIELT, #H. Qurapper M TR ZAH i L CGHEAZNES, 72
L — Z O— 7 FFFIZ. classmethod() ¥ staticmethod() T,

FaAL—RDREFI VR VAT aH—TF, XD 2 ODOEBERIIEHRIICHEL DT

def f£(...):
f = staticmethod(f)

@staticmethod
def £(...):
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FICHEZD 2 Z ACDFEELETH, DENFONTERA, TaAL—XIZOWTFHLLIX BHESE B
TR ISAFE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__(), HBNME __delete__ () ZERLTWVWEAT
P MTT, BB TABUENT AV TR TH2 L E, BERRICK - T, LTV 3RIR
EENPFEFOCH SN FE T, EH. get,set,delete D/zdDIT a.b 2 FEL 2, a DI TRFENTA IO =2
b EMBRLETD. b BT AV T RTHENIZNETNDTRAZ Y TERXY v RHEMUEHEINET,
TR7 ) T ROMERIE, Python 2R EME T2 ETHERDET, 2W0IDE. TARAZ Y TR ZD,
BEL. XY o R, TaX74, JIAXY v R HIXY v ¥, ZLTRA=—RIFADZREVo72%
 DHEBEDRAE 72D 5T T,

TRAZNVTRZDXY vy RIZBLTELE, 7RI UTE (descriptor) DERE 2B TLEE W0,

dictionary (%) LR D ¥ — R EIMIS ) 2 HABRSI TS, __hash._ () XY v F& __eq () XY R
ERELLEBEOF 7Y 27 F2F—IZTEE T, Perl Tld Ny > a (hash) eI TVWET,

dictionary view (###H ¥t 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 F T, &F
HOHHO# Lt 2 —2R®ELFT, bbb, HENLEINLZ b a—3ZhE ML x5, &
FY 2 — 2RI RIRY X MIZT 5121E list(dictview) ZHL TLEE W, dict-views 2%
LTSN,

docstring 77 A, B, EY 2 - NVORYIORTH 2 XTI T IV TT, ZDAA — b DETRICIIIE
WHENETH, arv LM Rk THRAEH, 20772, B, TP a2—1D __doc__ @M LT
RIFENET, AV baRARIZSayTES GRIEFE: BEXLTERTES) OT, A7V FDFR
FaxXy b eE ARG TT,

duck-typing 247V 7 bBELWVA VR T 2 —RAZR>TWEADPERET H2DIATY =7 +Oil%
Ranwrsar7s I 72240 TY, RO, BRicA 7Y 227 XYy FRRBEENIFIEND
bz LET, (FEADISIRAZT, 7LD XIRBIE ZHUIT AL THZ,1) 4 ¥
X7z —RERMIDEHRTZ2 T, EFLFFA vy ENza—Fid, RVE—7 4 v 7R &
LCERBMEERM EXEET, By 7 XA 270X type() % isinstance() IZ &k 2 HIEZ B £ 5
(7272 L. B2 R4y 7% MREEI SR THMTETLIdTEET, ) 2ofbb, HARIC
hasattr() H[ES FAFP a7 oI 7%2FHLE T,

EAFP TEER]%Z L 2 X DFHFLEFE D ADAS (easier to ask for forgiveness than permission, ¥ —7 14 —®
ZH) ) OB$TE, 2 Python T bR Twda—7F 4 Y Z2AXALTIR, BEIENZF—S
BUENPTFETZ2DDEREL. FORENR > TORGECHNERIEL T, ZOfETTFRLEY
53—=T 4 VT ARANMIE, try XBIY except XD/ SADLDPRE TS, ZDT77=v7
E. COXIRFHETIIMMEbITWS LBYL AZ A L EMIRINLR S DTT,

expression (X)) AILDOELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWRZ 3, ik
VT I, Al BT 7R, HETPEETCHLRY, H2RTROEROEAELTT, o
Z < DEFELEV, Python TEEFEBOLETOMBERSRE WI DI TEDH D A, while DX D
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API Z#FHL T
Python a7%a1—#—a—FeRehehLET,
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fstring "' % 'F' 2VETICAT W SCFESY T Z R fstring” EFRER, AU T A=y FEAHFT
TSI OEMEOLMTT, PEP 498 3SR L TL X\,

file object (77 ANF T =2 ) Tid VY —AAND 7 7 4 V&M API (read() % write() XYV v K
ERODD) ZRALTWEA T2 b TY, 774047V MR ERERETFRICE T,
FEDT 4 R LD T 740, ZOMDEXA TDR ML —IREET AL R (FIZIX, EEAHT,
AVAEYURNY T 7, VTv b AT, FE)ANDT IV EREHENTEET, 77404727 ME
file-like objects X streams & MM F T,

T7ANT T2l MCBEBRICE3IEEIDEST: O NAFV—=T7A)L, Ny 7 7ENi= NA
FU=T7A), ZLTTFALT77A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bEAEBIERENLITIEX open () BIEEES Z 2T,

file-like object file object ¥ AT,
finder (774 Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 247922 b T,

Python 3.3 IETIX 2 D 7 7 £ VXA H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 5 path entry finder TH,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division —FITWVVNE WEEEIZ LD B EEERRE, floor division HE T // T3, HIZIE, 11 // 4%
21272, float @ true division DFER 2.75 L EAD FF, (-11) // 41F -2.75 & IhSVLAHIC AL
DBZDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%) FEOCH LANCMEZ RS —HEOX D Z & T3, BIBUCIZ 0L Lo E5|18 2T 2 L3R %
To REDETRHCE B2 MM T 2 2 e BHRE T, REIE XV Y R, BHEES 23R LTSV,

function annotation (BA%(7 /77— a ) BBD T X =X LR DED annotation TF,

BT 77— avid, @HIZEEYF oD ifEbNET: AIZIE ZOREZ 2 2D int BD5|
Brelis e s, 7 int MORDEZFO EHRFE ATV T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT 77— a ORI BEESR OFTHEHINTVETS,
HERED AN D B variable annotation ¥ PEP 484 #HMEL TL F X\,

__future_ HEHORWHTT-RSEREEZTREDA VX T Y X TEMNCT 3201707 I <nFHATE
BELEY 2 — LT,

__future__ Y 2 —JL% import L T*DOEEE T AU, #i7zRAEREL WD TEMX Nz DH W0
DT, WOBET 7 4L OEREICR 2 0b2 ) 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

TxRL—BR (YL —2X&) generator iterator ZRTBIELT T, WHEOBEBIIEITOE T, yield A%
FORTRLZD 5, yield i, for L — 7 THATELD, next() BITHEZ 1 DFOHWDHL
7D TE5, HOWM P ZART 2DIHHINET,

WEREY 22 L —ZBEBERLETH, URICE>TRE PxRL—FATL—R 246535 EH3HD ¥
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield O NIZBHFTFATIRE (BFTZECRUIED try X EET) 2B L T WHIE—RIcH
WrxhgEd, DzRL—F1TL—4 PEHAINZ ., FHILMEZTIS L ES (B OB ET
DI IHT LWVIKEED S BAGAT 2 D & MBIV T ),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,
GIL  global interpreter lock SR LT IEE W,

global interpreter lock (7B — N A ¥ XY &y ) CPython £ ¥ X7V ZBPHAHLTWS, —FIZ
Python ® N1 FOd—F Z2FT323A Ly RIZ—2FB I TH 2 2Ha T 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFER T 7 2120 U TR ICZ S
1272 % DT, CPython OFEERS Y TNZRDET, A X TFV 2k y 7§52 T, vLF
Taty ¥ yHEL BUAINLD AR PG EH]AIT, A VXY X eI LS ALy METE
X512 ¥,

7272 L. BEEDR 2 W0IEANED WL D DIIEEY 2 —id, Ffie Ny ¥ 2382 PO EOE WL
35 EICGIL 2RI 2 X5 TVET, £ 1/0 U ZF 256 GIL I XH IR
INFET,

WEW? HHARRALF ALy FIL” LA v 2 7)) 2 (HEh S 7 -2 2flirvhETr Y 75 3)
MEAFINE LD, BN o707 a3 DGEDRT 3 —< Y ADBEP 72O THIL T8
ATLze ZORT7 =<V AOREEZREIRL X5 2552, SHEXXDEHICR DRI R bAEM
THEEZILNTVET,

hash-based pyc (v > a2X—=X pyc 7 7 A V) IEMEZHGT 272012, WIET2Y -7 7 A LORE
BEHRA TR Ny Y 2 lEFHT 24 ba—FDX vy vy > 27740 T,
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hashable (/v > aWlRE) Ny a®gE KA 7V 27 beid, EEHHPZEDO RNy Y aflie b
(_hash__ O AV v ERRE), LD+ TS =2 F LHBHTES (__eq O AV v FHBE) 47
TVl FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y abRRATI 27 PEHEDF —REEDOX A LTHEZA % T, HEPEED T — X MG
EAFRTA Y & 2 fHZ > T2 25T,

Python ®A I 2 — X ZARMAABL TSI 227 ME, IBEAYDNY & 2ARETT, (VR FFEED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&T
NRaAYTHIE. BREPINY Y aAfETHE L EDANY Y 2A[RETT, T—F—ERDI 7 ADAL ¥
ARVATHDIEIRATI 227 METFT 74NV M TAY T amd[fETT, £ ET (HHEZRWT)
FEBSEFIEIEFEMMTH D, Ny > afliF idO LhEsNE T,

IDLE Python OFEABIFEEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
RECATICRI S TV S BRI ZEREO 7 4 X 4 &2 7)) RERET T,

immutable (f I 2= 7)) EEDHEERio7cA T2 b TT, A I2a—XTNRFTI =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDFA 7V 27 MIMEEZEZ ONFERA, FlDOEZE
HEIE DB FieA 7027 PRERLRTNERD EFR A A 32 =K TNRBRA TV =2 b
E EEDANY ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 75 import 3 %€ Y 2 — L E2REKT 2507 (£721& path entry) DV X b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIB Y =P D
__path__ BE»S K ET,

importing »2%EY 2 —/)L® Python 2— FAHDESY 2 —/LD Python a— FTEZX % & 5125 2 0HE
T,

importer TV 2 — A ERLTR—-FT 24 T7I 7 b, finder & loader DEEBLTHHE24A T2 b,

interactive  (XfE&[Y) Python ICENFEHIA & TV ZHH D, XRREA 2TV EDTay T MIANT
5 LHIFBICEITSNTHIRZ R 2 2 e A TE X T, python M55 FTICEITL TSI W,
(AYE2—=RDAA Y A= a2 =75 Python DMFENA > X T X2 EHTE20b LNAEEA, )
MEENA 2TV R, LT AT 7 2R L TARRD, BV 2 -0y =Y OHZINWTAS
(help(x) ZHZTBWTLZXW) OIZIEFICER LR Y —LTT,

interpreted Python 134 ¥ 2 7V XKD FFETH D, 2284 FFFHFEOMBMEL EF, (Nf Fa—F
AYRATDDHBTDIT. TOXFFEKRTITD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIC, BEEFETTES 2 2R
LET, A 27V EZERDOFFEIIER. 2> 1 FBRAOFFEI DR TNy Z7O¥ A4 7V
WHOD, TRIT ADFATIE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFIC, T 2= TXRTOD
VT 4 INVBNEREEZ IR D, TRTOMR LY Y — R BRECHKT 2. Kk 7 = — X1
ADET, ZO7x2—XF AN=DAL T2 2@ BEFTHL T, ZAIREIDZ—-F—ERDT X
F 57 & —% weakref A — Ny IRPUEIHENLZZEDBHDET, v v PRV Y7 =2 —AHITHE
fTaNda— R ZAPMRET IV Y —ADRTTIEBRELEWY (X B20NEF74 77V —ET 2 —
X warning BT T) 7-DIcHEA RFISNCER L 3,
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AVR—TYVENS vy AT 3 EREHIZ  main TV a2 —IRETEINTWERAZY I+
DEITHET LI TS,

iterable (KIERJREA 7Y =7 b) BRE—HIC 1 D3 OREEZ2 A7V 227 FTF, KEWHEA TV =2
F OBz, (1ist, str, tuple EW o) B TOY =7 Y AHP dict ° 7 7AINA T Ik
Vo 2BODIEY —F VAT BB WX Sequence BRI ERE L2 __dter _ () XYV v K
__getitem__ () XV v REFOEEDI FADA VARV AVWEENET,

REFREA 7S =27 P& for W —TARZDOMZL DS —Fr 2 fRE: ZITOY—7r Y AL
3= Y ZBITR R OB e WS EIR) DR E L 72 3R (zip(O), map(), ...) THHATEE T, K
EAlREA 7Y = 7 b R AABBEE iter ) D5IMELTETE, A 7027 MIWT 24 7L —4%
BLET, 2OA4 7L —RE—HOMERG| S FTEIERNT T, BEIIRKERREA 7Y 27 %25 R
WiE, iter() BMAEDATL =R ATV 27 VAN THRIET20EEH D $H A, for XTI
DEMEZ HEIFNCTIT V. — R OZBZER L T =T 2R LTV A HA 7L — X 2R/ L %
To AIT7L—R | =TV DL —2 3ZRLTLIEZ N,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TTo A TL—XD __next__() XV v K&
DIRUMFNH S (E 7213 AA BB next ) WCHET) . MODOHDOEEEZ—DTORLET, 7—
207K 785, Kb DT Stoplteration At ZEH L 3, ZORKT, /7L —&A 7=
MIRETEBD., ZHLIEE __next__() Z{EMATD StopIteration TXHLFET, 1 71—
2iF. EDATVL—=RA 7= bPAKRERT __iter () XY v FEFEELRITINUIESRVDT,
A4 7L =MD iterable ZZHE T 2I1ZL AL DEMCTHATEE S, 3o E b & LEABNIEED
RIEZITD &5%a—FTF, (List DLIR) avy7F+A 7Y =7 ME, BHZ iter ) BfucA 7
P MTELED for L=TFANTHS LK, FHieBhREHADA 7L -2 Z2ERLEST, Zhz A
FL—RTITBS T2k, MDA TFL—> 2 Y THABADOFEUA TL—&A 7Y 27 b EHHIC
BRI/, BOaAYTFDEIITHR->TLELET,

FM BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIEFREREKLIZ. YV — FRIEFLEO 7= OfEZ KSR L]
REA 7Y =7 b (callable) T3, BIRIX. locale.strxfrm() % ¥ —RBIEUCH 21X, v Fr —LIKFD
V—1rDBEEIDo oY =X —%IRLET,

Python ®% < O — M 3F —BREZ T D ZROWM MIERL 7L — FezEH L £ 3. min(O, max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—PBAEED HIERIZ WL 205 D T, HlZIX str.lover() XV v FERKIFNLFEEXFIL &
WY — FERITIF BB LTS Z e HERET, HSWEL lambda r: (r[0], r[2]) D &S
7% lambda R 6 F —BZFE2 2N TEE T, £/, operator EY 2 — /LI attrgetter(),
itemgetter(), methodcaller() ¥\ 95 3 DDF - A I 7 X Z B L TV ET, F B
DIED 2 NG DAL Sorting HOW TO ZSEL TL &0,

keyword argument 25| 2SI LTI I W,

lambda (7 &%) X D4 > 74 YBRT, BRI OHES A 2IFHlizhs 1 20 R 284 F T,
7 LRI EE D M50 lambda [parameters]: expression TJ,
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LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ 7 ZAXANTIE, O LPHR
KT AN BIRINICHTHIESEME (pre-condition) #EZITWE T, FAFP 7 7a—F L0l T, if
X7z SA[MDON S DO TS,

~VF ALy MEINLRETIE, LBYL 7 7m—F13 " B27 @R ” R BREOHAIREE 5| %
EZFTVRIBPHDEF, flZIX. if key in mapping: return mappinglkey] X W5 22— Fid,
HEDE. FDAL v ROBERLBEDHNIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTEET,

list (Y AF)Python DMAAALD =TV TF, VAPEWSHEHATTT, V227 VR MTERL,
MDOEFETE S B (array) ERIEDO S OT, HEEADT7 7L XIF O(1) TT,

list comprehension (VA FANEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 35,055 255 X TOMBE 16 EEHEL (0x..) LAEXFIN»H%225 ) X b
EERLET, if filgA 7S a > T, if B WVEA, range(256) DL TOEEIMMHEINE T,

loader EY2—L%R—FF23547Yx7 b, load_module() EWVIHZRDRAY v REERL TWARITN
B EHA, B—X=IE— BRIV finder D HIRSINE T, #HMllld PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method D < 7213 7=[AFKFET T

mapping (¥ v ¥¥ 7)) EBEOF —HKEZ VK- L TWT, Mapping » MutableMapping @ fGREJEK
TR THEINIZXY v FEEELTVWEaYT7F A7V 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH EFT2. FIWTT,

meta path finder 235255 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #ZHR L T 72
é L\O

metaclass (XX T FR) VFADY FTATT, 77 RAERIFZ. 7 I7RA%, 7 I7RADFHEL, BEIZ 52DV
APEEDE T, AXZITRIF. ZAS 305 LTRITMD., 77 RA2E32HEZEVE T, 1F
CAYDF TV 27 MEASIEEX RIEXZ 75 20D) 77 40 b OEEEZREMEL TWE T, Python
DR DIIHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiE
EBEDZNSDTY, LirL, —HOBHETIE, XX7 IR TILH Y M RGEZREEL %
T, R RARXEET 7 RADOu B S5/D, ALy Re—=TJWEEMLED, A7V 27 FOERE
BIFLZD, YN b rRFEET LR, ZLOGETHHEAET,

FEllE AF TSR ZBRL TS0,

method (XY v F) 7 7 ARKKOPTERINBE, 2027 72AD4 YRR ADEMELE LTHOHEA
THE. AV Y FBA VYRR YRAA 7YV 27 b H— 518 L LTRUMD £3 (Z0H -5 BIEF
self LMHINET), B & RRA TR —T 3ZRLTIEZ W,

method resolution order (XY v FRIRIAFF) PREREHICEIE Y 5 AR ER MBI N2 HFE TS, 2.3
DD Python 4 ¥ & =7V ZMERT 2 713 1) X 4 DOFMICDWTIE The Python 2.3 Method
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Resolution Order ZZH L TL 7Z& W,

module (&Y 2—/l) Python 22— FOMEHAME LTIERH AT 27 FTT, TV 2—VIIEED

Python # 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUEIZ X - T Python 12
MAAENET,

NYT—=2 ZBRLTLIEZZWY,

module spec EP 2 —lEBR—FFT23DIMHbN 3 AV FR— MEDERE ZLHAIZEMTT, importlib.

machinery.ModuleSpec DA Y A X Y A TT,

method resolution order ZBHRL T Z&E W,

mutable (I 2—X 7)) I2—XTARATIV =7 ME 1d) ARSI R EREETEET, 1

Sa2—27)) BELTEE,

named tuple 7 HHEIffE X TL7 LW S HEEE. ZTNVEMALTWNT, 4 7y 7 AWM L EHRITH LEN

EEoTO7 7L ABTELZEREOHLY 7 ATHEHENTWE T, Z0MP 7 7 IIMOIKRED £ -
TWAIrddHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DHAAARIIAHIMN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) W D004 & X TVZHAAARII L o TV T, ZOMICd AR E X T
Z. BEHEDZ T AERT tuple AL, ZRIDT7 4 — L REERLTERTEET, Z0E53%7
ZAFFEHTENRD, collections.namedtuple() 77 7 M UPBKTIER LD TE %9, BRED
HEE. FETEOLARIN & &2 TRl AABDGHIN & &2 T EENI IR X Y v R Z2EBIT
EEI

namespace (%HEIZ4M) ZBOIEMEINZHFI TS, BETEMEIIHEL L TEEINE T, AEiZEEICIEA

T2 D (RAYy FO) ARFIRRobDEF TR, RFINEZS D, KB LRbD, ZLT
HARABDDDHBH D 53, HETEMELETOERZC Lo TEY 2 - HE2YR—1+F
%o Bl Z1XB9%L builtins.open & os.open() FHHIZEMTXAIENTVWE T, /o EDET 2 —
AP ZERE L TVE0IHRT 22 22k o THITREMIEATHE L RTEZ R L 3. HIRE
random.seed() X itertools.islice() & EL ¥, TN ZNEY 22—/l random X itertools T
FEIXNTWVDE Z DAL T,

namespace package (BH(ZE/M Ay r—I) BTN r—YDary7re LTHREEEN 2 PEP 420 package

o Namespace package 138 Z 6 K WHER 2 H 723, __init__.py 7 7 A AR WD, regular
package B2 H £7,

module ZZHR L TL 72E W0,
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nested scope (R A FINRa—T) SMUTERIN TV IEKESIT 2HEET T, BlRIE. H 25D
BOBOHFTERINTWAEE, NMUOBEIZIMIOBEKF TR ESIBTEET, 2R FEhi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERE, mDHAMDR a2 —FTERZHABTELE T, FRIC, e — oV ERZfS £ 7a— N
NHH R DEEFHAEE L E T, nonlocal THMIDOERBICEZIADF T,

new-style class (TR XA NI FR) S TR ERTDI FAF 7Y =7 MZfb TV ZEMIT O W]
T3, LHETD Python D XN—Y a3 Tk, FiIRARXRA VT T RADAD __slots__ . TAZ VT X,

__getattribute__ () . ZI7AXY v F, ZLTHNAY v FE®D Python OH L\, ZEEFEEE
FATEFE L.

object (A7 ¥z b) KRB (BIECME) L ERINLREIBN (XY v F) 2022 TOF—X, b LI
BTO HIRZAINIT TR ODRMOHEKT 72D ¥,

package (Sv 7 =) ¥ TEY 2 —ARHRNIY Ty r =Y BL L OHEK D module DZ 2 TT,
HMIZIX, Sy 7= __path__ BIE%EFFD Python £ 7Y =2 F T3,

reqular package ¥ namespace package S LTL 7Z2E W,

parameter ({R518) AT OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EELF
T, REIECE S D D 5

o UBXLIFEF—T—F: (IB TELEF F—T—F3 I L TET I TEI5/0EEELE
o T ZIBLLTD foo R bar DL I, T 7 4L~ DIRGIEOEETS:

def func(foo, bar=None): ...

. UBOH: MBIk TOAGZ5NEEIMEEEL ¥, Python IX3IBAMBEDATHS Z ¥
REFET B LHEED D FRAS, HAALERCIIMEO AL HERSS D (Hl: absO) 2B Y
ES

o F—U—FER: ¥—VU-—FCIoTOAGALNZ5HERELET, ¥—V— FEHDGIHK%Z
EFRTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X512, BBIERDIRGIEY X M
B ERMES B EZITRD x» B TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o HAERME: (MOR5IETRICRZ T SNEEDOMES BUTIZ C) EREDERONIES Eh 5 2
LNBZZERIELET. ZOXIRIRGIEE. ITD args @ X 5 KRG DHIIC * 2DF 3
Zr TEHRTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MIORGIBTRICZY HNEEDOF -V — FEIBUCMZ T) RO D
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
BB DRI *x Z2DF 3 TERTEE T,

BB A 7> a vy e NEDSIBOEL HHIEETE, 72 a vO5IICIZF 74+ MEBIEETE
%9,
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5% . FAQ ® FE5IBEREIEDEWIIMTI 2? . inspect.Parameter 7 7 A, B#EE £~
¥ av, PEP 362 22 LT ZEW,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £D 1 DDGZFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNz path entry XHBEY 2 —NE BT 2 HEEH > TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder ¥ %
LTI,

path entry hook sys.path_hook U R MZ®H % callable T, $5E X7z path entry CHBEY 2 —L%E R
DY B FEEF - TWBIEEIZ path entry finder 2B L EF,

path based finder 77 #JV @D meta path finder @ 1 2%, €Y 22—V D import path ZMEL T,

path-like object (path-like A 7Y =27 V) 77 A VT R T L RRA%ERLE T, path-like A 7Y =7 M, %
A%RT str A7V 27 MR bytes A7V =2 b, £703 os.PathLike B b a v ZHEE LI T
7 hDENDTT, os.PathLike 7B FaLZHF K- L TWEF 7Y 27 M os.fspath()
EOHT LT str £720d bytes DT 7 A LT AT LNRRAZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str HBWVIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L TEREZMT 2. HB W
Python OHHEHES € DMWERETICOW TR T 2 HFITXETT, PEP & HBEIC DWW T OfiER
Fefirufiak L 1R R 3 2 e Dl (BEm) ZIER 2 NETT,

PEP 1. #FHEREDIREIC»H 5, 33 2 =7 1 I X SMEREDEME Python 127 S 28k HRMT
DXENDTD DI LM O 25 e Z2HEKLTWE T, PEP 0FZHCEII2=7 41 NDEE
Eztis> 2. RMERZELT 2 COHEBIDD £,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
MENTVWEHEAELHZ)1D2DF 4 L7 bV IZEHE N2 D,

I3 |# (positional argument) 5% 2B L T2 X W,

provisional APl (EE API) S 4 75V 0% BIRVEREED HEHEIVICIRA SN DTS, 2D XD
BAVERT 2 —ANOREREHIL, HETH2 L INTVIMEIPARFEINTOERAN, a 7S
W EoThEr AR ENIUI, BAIEHMLETE (f X7 2 —RADHIRETEEND) DTDOIZE
T ZOEIBEFEFORAITONEDDTED N FHA - 24U API ZHAADINCIERE L X
NTCWARERBRREPBER LI 2ICOATONET,

& APL 12O\ TH, BRATAHMEDOBRWEE R TRERFE) ARSI TVWET, MERHHLZ
e T RITERB IR ZR T RNETT,

o7k, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L Z L,
FRRE B X TELLZHIT SN FE T, 5l PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,
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Python 3000 Python 3.x U U —254 >®=v 2 %—ATF, (Python 3 AEWIIRDFET - = EIZ M &
NIZEETT, ) "Py3k” kSN2 dbHD ET,

Pythonic MO FFET—MIYRE Z T CELNIza— F T3 <. Python OFHI—IYR A 7 4 A 2120 -
7eEZ - KR, flZE. Python O—fiVR A 7 4 F LTl for XxffioTATIT7LDFTAN
TOERBIZE->TL—TLET, MDZ L DFFEIX I DILHAIZR WO T, Python 1B TW W
ANEIRDLYBHED A T v 2 =25 b LI EEA:

for i in range(len(food)):
print (food[i])

ZAUTH L. Ehwiz Pythonic 24K

for piece in food:

print(piece)

qualified name (Bffi%) £V 2 — DB — L2 aA—=T 05, ZOEY 12—V TEHRINLZ T A, B
XYy FAD, 7 RR” BRT Ky VKL TT, PEP 3155 TERINTVWET, by TL~ULDRY
B s 7 A TlE, BEiGIEA 7Y =227 FOARTERLTTT:

>>> 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 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASSy F—I % &
2D Ky F K. HlZ1E email .mime.text ZERL £ 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (ZRAV U b) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
A7Vl VEIWEINE T, BRIV Y MEEE X Python @ a— K RiZi3BNFRAD, CPython
HEQFEEREHRTT, sys BV a—lE, Tulov—>MEREOLF 727 VOSBRI Y Y MEHIS
72D getrefcount () BIEIZIRHELL TV F,

regular package faftfU7%. __init__.py 77 AVEELT 4 L 27 U 2 LTD packages
namespace package B LTL 72 E W0,

__slots. ZS5RANTOEST. A VAZRABHOHEEBEDODLUDERLTBE, f VARV ARER
HEbR 5222 T, XEVEHWLET, 2T I EONET7 7= 7 TTH, ELLIESEAPL
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Vo X—RDT, Mkr—X, BIZIEATVYIFERE e 257 TV r—> a3 Y TA VAR Y AN KE
WKHFEET 2, EWV0ol ERRE, bR VORRZNTT,

sequence (¥ —7 Y R) BEA VT I R X DMEBIRERT 7 X% __getitem _ () FiEAXA Y v F&E
CTHR=—bL, BEERIRT __len _ () XV v REEFKL iterable T, MHARAABS —F7 > AT
%, list, str, tuple, bytes 2 EDH D £9, dict I& __getitem _ () & __len__ () dYFEK—FL
FIH, MROBBIIBETIIR MEED immutable ¥ —%2{H5 728, =7 Y ATIERLTYEY
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

collections.abc.Sequence MHRIEE S 7 Ad__getitem _ () __len__ () 723 T4< count (),
index(),. __contains__ (). __reversed__ () XD DIBERA VR -T2 A AEBERZLTVET, Z
DIFRENTA V=T 2 A A FEEL TV BAUL register() 2T 2 2 & THRIVNICERT 2
T EMRHKE T,

single dispatch generic function D—FETEIEZ—D>DF IO X VBRI E T,

dice (RFAR) MU S—T YR O—BEEBFTI 2 be A54 R, FERE (1 THZ SN
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHEIN (HF)
LTl slice A7 Y =7 FEARRTHAL TWE T,

special method (¥ X Y v ¥) & 2HNFE DIRIE. HIZXME % 3 2 72912 Python 7 HIFERICIEH &
NBZXYy R, ZOFEEDOXY v Fid, XYy FEORAIERRICT VX =237 2 DOPD0WTWE
To FEAY v FIZOoWVWTIE %AV y P& TR THET,

statement () XUFAA —F (A=FD” 70y 7") ITARAIRBERTT, I X »F—U— K2 oMM
NZHODEELDLTT, BEIKIE if. while, for BHH ET,

text encoding L=a— FXFH| k> a—F$2a—7Tv 27 TI,

text file (7FAPT7740) str A7V =7 M RHAEETED file object T, LIEXLIE. 7FA LM77
AVBFEBIIAL MEFOT— XA MY =LA T7 272 AL, THFA IV OA—T 1 7 2T
WET, 7FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 £ Y AX VAR % T ¥
AFE=F ("r'or 'w') THWZT7 741V TT,

bytes-like 7T TV b BHRAZEETELZ 77403727 MZOWVWTIE. NA1FUT 71 35
LTSS W,

triple-quoted string (=E 72 # — FXFH) 3 DOEKE L7 +— PElE (V) AT RA MR T 4 — () THZE
NXFH, BEHED (—E) 74— PXFINHRTREATE 2 XFINEVE DD FRAHN, Eoh
DHHTEHATT, 12202200 Ll +— MIBEEZ RS —FMLICEL LD TEET L, 17
M (\) 2R CHOEBITICERD 2 2D TELZDT, FFaXyi—yaryIFhEEL
IRFIC RIS ER T,

type (&) Python A7 =227 P OBIEA T 2 7 b BED LI RO ZRDET, HHWEIATI =/ b
W2 TVWET, A7 27 POBIX __class__ BHET7 272 AL%D, type(obj) THIGL 7
k%3,

type alias (A V7 R) RO T, BZHENFITRALTERL £35,

B4y 7R3 BEeY b Z2HMLT 2DICHEHTTY, HlZI:
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from typing import List, Tuple

def remove_gray_shades(

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

CHERDESITEDFHAR TS TEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass

FEEEDFAAD ® % typing ¥ PEP 484 &ML T2 & W,

type hint (e > ) Z. 77 REW. BB T X —=Z2RDEDOFRF XN 8I245E T % annotation
T3

e » MIWATIZR K Python TRFRHITIED D TRAD, HHVAEENTY —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYPNHTRD 5,

Jua—NLVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD S % typing & PEP 484 2SR L TL X0,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITREEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 Y) BB 2027 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZ I 722 i3, AARDRERTY:

class C:

field: 'annotation'

ER7 ) 7T—2aYid@EIEBEEY L bbb ES: HlxiE. 2O int DEEZERZ 2L
PHIREINTVWET:

count: int = 0

BT 77— a ORI OWTIE FRAG ERAS (annotated assignment statements) BT figan
LTWEY,

Z DREREIC DWW TR L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment ({RAEERIR) WHFAMNICYI D BEX N2 EITEREE TS, 2k D) Python 2—¥ & 77V
r—a BRI AT A ETEIWTWAMO Python 7 7V 75— a YORENCTHT 5 Z 27z <
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Python v 7 —YDA VA — L EBEHEITI N TEET,
venv ZZHAL TLZ& W,

virtual machine (A= Y) BRIV 7 bV 27X DERI N3 Y ¥ 2 —%, Python O~ >~
B N ba—=Fay L ShRHALE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python ZHfE LA S 2 L TOEZ 725, Python OFGFFEAIL HE%
VAMILZDDTT, MiG7 2> 7 M T "import this” ¥ 322DV R MEHDET,
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8%

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
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EPNIRRT R
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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
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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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.7.17 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 3.7.17 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 3.7.17 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 3.7.17 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

3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREQOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisioms.
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
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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.

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
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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 provisions.
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.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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
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email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY7wvhk

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.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

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
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Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
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/
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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
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
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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 conditions:

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.

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditioms:

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
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174 1% C & B 1€



The Python Language Reference, 'J 1) —2X 3.7.17

(FiDR— 25 D %)

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 — X kqueue f Y Z— 7 2 — ROV TDRODEHNEZEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

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
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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:

/****************************************************************
*

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
documentation for such software.

*
*
*
*
*
*
*
* or modification of this software and in all copies of the supporting
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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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

* 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/)"

RDOR=I 1% L)

C.3. Licenses and Acknowledgements for Incorporated Software 177




The Python Language Reference, 'J 1) —2X 3.7.17

(FiDR— 25 D %)

* 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

* 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
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* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

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,
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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 libfli sources unless the build is configured

--with-system-1ibffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

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
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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 THEHALTWE Ny ¥ 27— 7L DFEE
1%, cfuhash 782 =227 OB DITEDZET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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)

(RDOR=I1ZFE )

C.3. Licenses and Acknowledgements for Incorporated Software 181




The Python Language Reference, 'J 1) —2X 3.7.17

(FiDR— 25 D %)

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)
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.
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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_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 63
code object, 33

coercion, 147
comma, 87

trailing, 108
command line, 139
comment, 8
comparison, 102
comparisons, 39

chaining, 102
compile

HAHAHEEE, 124
complex

number, 25

ATk, 25

A AHBEE, 55
complex literal, 18
complex number, 148
compound

statement, 125
comprehensions

list, 88
Conditional

expression, 106
conditional

expression, 107
constant, 13
constructor

class, 37
container, 24, 32
context manager, 56, 148
context variable, 148
contiguous, 148
continue

X, 120, 126, 127, 129
conversion

arithmetic, 85

string, 38, 112
coroutine, 58, 91

function, 31
coroutine function, 148
CPython, 148

D
dangling

else, 126
data, 23

type, 24

type, immutable, 86
datum, 89
dbm.gnu

EYa-), 28
dbm.ndbm

EPa-), 28
debugging

assertions, 116
decimal literal, 18
decorator, 148
DEDENT token, 10, 126
def

3, 131
default

parameter value, 132
definition

class, 117, 133

function, 117, 131
del

X, 37, 117
deletion

attribute, 117

target, 117

target list, 117
delimiters, 20
descriptor, 149
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destructor, 37, 113
dictionary, 149

display, 89

IS Uk, 27, 32, 39, 89, 96, 113
dictionary view, 149
display

dictionary, 89

list, 88

set, 88
division, 101
divmod

HHAAHRE, 54
docstring, 133, 149
documentation string, 34
duck-typing, 149

E

e
in numeric literal, 19
EAFP, 149
elif
F—7U—F, 126
Ellipsis
ATCxIh, 25
else
conditional expression, 107
dangling, 126
F—7—F, 120, 126129
empty

list, 88

tuple, 26, 87
encoding declarations (source file), 8
environment, 64
error handling, 66
errors, 66
escape sequence, 14
eval

#AAHEEE, 124, 140
evaluation

order, 108
exc_info (in module sys), 34
except

F—7—F, 128
exception, 66, 118

chaining, 118

handler, 34

raising, 118
exception handler, 66
exclusive

or, 102
exec

#AAHEEE, 124
execution

frame, 63, 133

restricted, 65

stack, 34
execution model, 63
expression, 85, 149

Conditional, 106

conditional, 107

generator, 89

lambda, 107, 133

list, 108, 111

statement, 111

yield, 90
extension
module, 24

extension module, 149

f '
formatted string literal, 14

fll
formatted string literal, 14
f-string, 150
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, 150
file-like object, 150
finalizer, 37
finally
*—7—F, 117, 120, 128, 129
find_spec
finder, 71
finder, 70, 150
find_spec, 71
float
HHAHIAHBE, 55
floating point
number, 25
FIOzUR, 25
floating point literal, 18
floor division, 150
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, 148
frame
execution, 63, 133
ATk, 34
free
variable, 63
from
import statement, 63, 121
F—7—F, 90, 120
yield from expression, 91
frozenset
FIST UK, 27
f-string, 16
function, 150
annotations, 132
anonymous, 107
argument, 28
call, 28, 99
call, user-defined, 99
definition, 117, 131
generator, 90, 118
name, 131
user-defined, 28
ISV, 28, 31,99, 131
function annotation, 150
future
statement, 122

G

garbage collection, 23, 151

generator, 151
expression, 89
function, 30, 90, 118
iterator, 30, 118
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FI2x Uk, 33,89, 92
generator expression, 151
generator iterator, 151
GeneratorExit

B, 92, 95
generic

special attribute, 24
generic function, 151
GIL, 151
global

name binding, 124

namespace, 28

X, 117, 124
global interpreter lock, 151
grammar, 4
grouping, 9

r{

handle an exception, 66
handler

exception, 34
hash

fHHAHEE, 39
hash character, 8
hash-based pyc, 151
hashable, 89, 152
hexadecimal literal, 18
hierarchy

type, 24
hooks

import, 71

meta, 71

path, 71

I
id
HAHAHBEE, 23
identifier, 11, 86
identity
test, 106
identity of an object, 23
IDLE, 152
if
conditional expression, 107
in comprehensions, 87
X, 126
imaginary literal, 18
immutable, 152
data type, 86
object, 86, 89
IV, 26
immutable object, 23
immutable sequence
FTSxIk, 26
immutable types
subclassing, 36
import
hooks, 71
X, 31, 120
import hooks, 71
import machinery, 67
import path, 152
importer, 152
ImportError
FIg, 120
importing, 152
in
F—U—F, 127
EEF, 106
inclusive
or, 102
INDENT token, 10

indentation, 9
index operation, 26
indices() (slice DXV v ), 35
inheritance, 133
input, 140
instance

call, 51, 99

class, 32

FISx Uk, 32,99
int

HHHAHBEE, 55
integer, 26

representation, 25

FISxUR, 25
integer literal, 18
interactive, 152
interactive mode, 139
internal type, 33
interpolated string literal, 16
interpreted, 152
interpreter, 139
interpreter shutdown, 152
inversion, 100
invocation, 28

io

E>a-J, 33
is

BEF, 106
is not

BEF, 106
item

sequence, 96

string, 96

item selection, 26

iterable, 153
unpacking, 108

iterator, 153

J

in numeric literal, 20
Java

language, 25

K

key, 89

key function, 153
key/datum pair, 89
keyword, 12

keyword argument, 153

L

lambda, 153
expression, 107, 133
form, 107

language
C, 24, 25, 31, 102
Java, 25

last_traceback (in module sys), 34

LBYL, 154

leading whitespace, 9

len
AHIAHBEE, 26, 27, 51

lexical analysis, 7

lexical definitionms, 4

line continuation, 8

line joining, 7, 8

line structure, 7

list, 154
assignment, target, 112
comprehensions, 88
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deletion target, 117
display, 88
empty, 88
expression, 108, 111
target, 112, 127
FTTx Uk, 27, 88,95, 96, 113
list comprehension, 154
literal, 13, 86
loader, 70, 154
logical line, 7
loop
over mutable sequence, 127
statement, 120, 126, 127
loop control
target, 120

M
magic
method, 154
magic method, 154
makefile() (socket method), 33
mangling
name, 86
mapping, 154
I Uk, 27, 33,96, 113
matrix multiplication, 100
membership
test, 106
meta
hooks, 71
meta hooks, 71
meta path finder, 154
metaclass, 47, 154
metaclass hint, 48
method, 154
built-in, 31
call, 99
magic, 154
special, 159
user-defined, 29
FTTx Uk, 29, 31, 99
method resolution order, 154
minus, 100
module, 155
extension, 24
importing, 120
namespace, 31
FTTx Uk, 31,95
module spec, 70, 155
modulo, 101
MRO, 155
multiplication, 100
mutable, 155
7TV k, 26,112, 113
mutable object, 23
mutable sequence
loop over, 127
FTTxIk, 26

N

name, 11, 63, 86
binding, 63, 112, 120, 121, 131, 133
binding, global, 124
class, 133
function, 131
mangling, 86
rebinding, 112
unbinding, 117

named tuple, 155

NameError
IS, 86

NameError (built-in exception), 64

names
private, 86
namespace, 63, 155
global, 28
module, 31
package, 69
namespace package, 155
negation, 100
nested scope, 156
new-style class, 156
NEWLINE token, 7, 126
None
FITxU bk, 24,112
nonlocal
X, 124
not
BEF, 107
not in
REF, 106
notation, 4
NotImplemented
ATk, 25
null
operation, 116
number, 18

complex, 25
floating point, 25
numeric

FITxU b, 25,33

numeric literal, 18

O

object, 23, 156
code, 33
immutable, 86, 89
object.__slots__ (¥AHAHEE), 45
octal literal, 18
open
HHaHEE, 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, 108
ternary, 107
operators, 20
or
bitwise, 102
exclusive, 102
inclusive, 102
BEF, 107
ord
HBHAHBEER, 26
order
evaluation, 108
output, 112
standard, 112
overloading
operator, 36

P

package, 68, 156
namespace, 69
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portion, 69
regular, 68
parameter, 156
call semantics, 97
function definition, 131
value, default, 132
parenthesized form, 87
parser, 7
pass
X, 116
path
hooks, 71
path based finder, 78, 157
path entry, 157
path entry finder, 157
path entry hook, 157
path hooks, 71
path-like object, 157
PEP, 157
physical line, 7, 8§, 14
plus, 100
popen() (in module os), 33
portion, 157
package, 69
pow
# A AR, 54
power
operation, 99
precedence
operator, 108
primary, 95
print
HAHIAAHEE, 38
print () (built-in function)
__str__Q) (object method), 38
private
names, 86
procedure
call, 112
program, 139
provisional API, 157
provisional package, 157
Python 3000, 158
Python Enhancement Proposals
PEP 1, 157
PEP 236, 123
PEP 238, 150
PEP 255, 91
PEP 278, 160
PEP 302, 67, 84, 150, 154
PEP 308, 107
PEP 318, 134
PEP 328, 84
PEP 338, 84
PEP 0342, 91
PEP 343, 56, 131, 148
PEP 362, 146, 157
PEP 366, 76, 84
PEP 380, 91
PEP 395, 84
PEP 411, 157
PEP 414, 14
PEP 420, 67, 69, 77, 84, 150, 155, 157
PEP 443, 151
PEP 448, 89, 99, 108
PEP 451, 84, 150
PEP 484, 50, 116, 133, 145, 150, 160
PEP 492, 58, 92, 137, 146148
PEP 498, 18, 150
PEP 519, 157
PEP 525, 92, 146
PEP 526, 115, 133, 145, 160
PEP 530, 88

PEP 560, 47, 50
PEP 562, 43
PEP 563, 133
PEP 3104, 124
PEP 3107, 133
PEP 3115, 48, 134
PEP 3116, 160
PEP 3119, 50
PEP 3120, 7
PEP 3129, 134
PEP 3131, 11
PEP 3132, 114
PEP 3135, 49
PEP 3147, 77
PEP 3155, 158
PYTHONHASHSEED, 41
Pythonic, 158
PYTHONPATH, 79

Q

qualified name, 158

R

r'

raw string literal, 14

rll

raw string literal, 14
raise

X, 118
raise an exception, 66
raising

exception, 118
range

HHAAHEE, 127
raw string, 14
rebinding

name, 112
reference

attribute, 95
reference count, 158
reference counting, 23

regular

package, 68
regular package, 158
relative

import, 122
repr

HEAAAHEEL, 112

repr () (built-in function)
__repr__() (object method), 38
representation
integer, 25
reserved word, 12
restricted
execution, 65
return
X, 117, 129
round

HHAHAHBEE, 56

S
scope, 63, 64
send () (coroutine DXV w ), 59
send() (generator DXY v k), 92
sequence, 159
item, 96
ISk, 26, 33, 96, 106, 113, 127
set
display, 88
FITxI b, 27,88
set type
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FITTU b, 27
shifting
operation, 101
simple
statement, 111
single dispatch, 159
singleton
tuple, 26
slice, 96, 159
FITSxU R, 52
HAHIAHBEE, 35
slicing, 26, 96
assignment, 114
source character set, 8
space, 9
special
attribute, 24
attribute, generic, 24
method, 159
special method, 159
stack
execution, 34
trace, 34
standard
output, 112
Standard C, 14
standard input, 139
start (slice object attribute), 35, 97
statement, 159
assignment, 26, 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, 97
stop (slice object attribute), 35, 97
StopAsyncIteration
FIsk, 94
StopIteration
B, 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
ISk, 96
string literal, 13
subclassing
immutable types, 36
subscription, 26, 27, 96
assignment, 113
subtraction, 101

suite, 125
syntax, 4
sys

EDa-), 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

list, deletion, 117

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
ternary

operator, 107
test

identity, 106

membership, 106
text encoding, 159
text file, 159
throw() (coroutine MXY v K), 59
throw() (generator MXAY v K), 92
token, 7
trace

stack, 34
traceback

FITST Uk, 34, 118, 129
trailing

comma, 108
triple-quoted string, 159
triple-quoted string, 14
True, 25
try

3, 35, 128
tuple

empty, 26, 87

singleton, 26

IV, 26, 96, 108
type, 24, 159

data, 24

hierarchy, 24

immutable data, 86

HAAHEE, 23, 47
type alias, 159
type hint, 160
type of an object, 23
TypeError

FI9, 100

types, internal, 33

U

ul

string literal, 13
ull

string literal, 13
unary

arithmetic operation, 100

bitwise operation, 100
unbinding

name, 117
UnboundLocalError, 64
Unicode, 26
Unicode Consortium, 14
universal newlines, 160
UNIX, 139
unpacking
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dictionary, 89

in function calls, 98

iterable, 108
unreachable object, 23
unrecognized escape sequence, 15
user-defined

function, 28

function call, 99

method, 29
user-defined function

I Uk, 28,99, 131
user-defined method

FTSTOR, 29

\Y

value

default parameter, 132
value of an object, 23
ValueError

Fg, 101
values

writing, 112
variable

free, 63
variable annotation, 160
virtual environment, 160
virtual machine, 161
B, 147
3% (argument), 145

W
X

assert, 116

async def, 135

async for, 135

async with, 136
break, 120, 126, 127, 129
class, 133
continue, 120, 126, 127, 129
def, 131

del, 37, 117

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
while

X, 120, 126
Windows, 139
with

X, 56, 130
BET

% (percent), 101
& (ampersand), 102
* (asterisk), 100
*x, 99

/ (slash), 101
//, 101

< (less), 102

<<, 101

<=, 102

1=, 102

==, 102

> (greater), 102
>=, 102

>> 101

@ (at), 100

~ (caret), 102

| (vertical bar), 102

~ (tilde), 100

and, 107

in, 106

is, 106

is not, 106

not, 107

not in, 106

or, 107
writing

values, 112

X

xor
bitwise, 102

Y

yield
examples, 92
expression, 90
*—7U—F, 9
X, 118

VA

Zen of Python, 161
ZeroDivisionError

B9, 101
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