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ZDY 77 L YAR=a 7Tl Python SeEOIEE., " a7 eikbtvxy 74 7 X7 ZOWTEBL %
To ZOR= a7 MEZ ST RVEEHI2S LNFERADY, EMITZEIEEELTVWET, HATRL
MAAAL TP 2 7 FERISHAAABEE, HAAAEY 2 —VICET 212~ T 4 7 A&, library-index T
RSN TVET, BRE SR Python FEEAMICIE. tutorial-index ZZH L TL7Z& W, C EfEH 5
W C++ a7 o<mificid, 20227320~ =a27 A5 D %7, extending-index T
¥, Python fEREY 2 — N 2EL EZDDE LNV EFERICOVWTARRTWE T, F7. capi-index T,

C/CH+ Tr I I<hHHHATEZ4 V&7 2 — ROV THMIEAR L TVWET,







ONE

L ®HIC

DY T 7L YAY=a7UE, Python 7025 I U/ SEAKICET 28R T, Fa—rU 7L LT
EPNTZHDTIEDHD FEA

MEAES =27 V2 TELRITERICEZ S 35—/ T, XERFHEFTS oL TIzowT, Elikah
TG TIER S HFEER M S Z 8 LE LTz, 2995 28T ZORFa XY MO EEHRHHEICE o T
EDFART Lo TVARIETTTA, PRPHVFVRFTTIE-O-TVWEILETL XD, MoT, dLit

DBRTZBKEPERTVBANT, ZORFa XY MEFHS Python ZHEFHEL IS LTVWEDRE,
mr e HERILRFERSRNZ e 2D D, FBRICEBZH 2LOFELHEETIPIHICRSTL & 5,
Wz, H7R7zP Python ZFA L TE Y. Python FFEDH 2 FHEDOTHEBITB VT, BERHRIDMA 2 &R
BolBa, TOBZBZRIDORF XY M THIEIESOILNZZETLED, dLIDERLEIN-55E

BEBLEARS, DRIEOKMEEZREL TOWAEZVTOEVERA — LIE, Z7u—VAERZEETDHHHA
LTLEZW =),

FEWHET2HMEEEYV 7 7 LV RAD R F a2 XY PCHRETELDIEEMR L TS - ERIILEII D
HHLNT. AULEHETHRRDIFRZIEL-LIEEL T 200 LR WAS T, —J7. CPython MK
b T3 —>o0 Python %3 (5% éi%éhhﬁfmi?#)&®f\ﬁﬁ@?%ﬁomf@\ﬁ
WCHEEIC K o T L 2 DHIRAIZ SR TWBIHBE L, M TBliESHD 3, oT. ZOTFA T
BRICDT o TRV 7 FZEICB T 2R (1mprementat10n notes)” 236 DIXDHLNTVET,

Python EX 3 WIFhd, A DHARAAEY 2 — L e EEEY 2 — BB LE T, ZR5ICOWVWTIE.
library-index TRF a2 XY MEEINTWVET, WL DL DHAAAEY 2 =IOV TIE, SHEERCER
BPPHDED>TNE L EIZOVWTHATVET,

1.1 3J®D Python D3R

Python ®FEE Y LT, BHEHRWTEHELAREEN UV EOELELTVWET, 2R OFEECELTd, FE
O L —HFETHEIEN R =T E T,

FLHSNTVWREEIULTOIDONH D £

CPython ZHUIRDHBEFINTWBHURD Python HET, CEFETEDINTVET, FLAYDESE. B
FEOFRERED VWH R REXhE T,

Jython Java THEZE XNz Python TS, ZDFHEEWX Java 7 7V 75— a Y DidDAIZ YT FFREL L
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T DL B Java 7 R4 75V eflioe7? TV r—2 a v 2ER T 27Dl T 5 TE
E5, Eloy Java FA T 7 VDT A MRERT 27201 LIILIEHEAZIATVWET, X 5R 231K
IZ2WTiX the Jython website 2B L TL Z& W,

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

IronPython .NET T Python 2327250 5 —DODEETT, Python NET 2 ixERk b, 2T IL
ZAENRT S Z DT E S Python DEXEDH D, EHE Python 2— FZ.NET 7t >r7Vicary i1l
3, ZHZ Jython DFIRDOBFEE TH % Jim Hugunin IZ X > THESLNFE LTz, X5 HERICD
WTiX the TronPython website ZZH L TL 72X W,

PyPy 58212 Python TH 417z Python OFEHE T, MoFEEIZEIR LRV, A Xy 7L XDPR— |
. FHTHF (Just in Time) 2 Y84 FREDEERERELZ I R—FLTVWET, 2O7/B =27+
—o2DHMIX, (Python TEDPNTWEZLICE->T.) A V&7V XREFHBEIEBIETE S LX5I1CLT,
SRANRTOERZEFL T2 2T, o2 5MEMIX the PyPy project’s home page 12 D £3,

INOLDHRFEEI D= a7 VTR INFTELEIZPER>TVS, b LK, F% 0D Python K
FaXY MeMABERZSTOWEPZEDEROPNHINTVWETL kD, DRESFEHLTVWSEE R
T, REFEEFOIDELD 208505 HWiT 272012001, SFEEDMEHREESHL T IV,

1.2 AR Za7IIICEITFBREE

FRIENT & RSB S B RCIE Tl BNF AR T2 MA LD 2fo TVWE Y, ZDRIETIE. U
FonRldERz e b £

name = lc_letter (lc_letter | "_")x

lc_letter = "a"..."z"

BHIDITIE. name 2% 1c_letter DRAICE R FE/ZIZZNLLED 1c_letter & 7 Y X —RA 7MWV T2d
DTHZIZRLTVET, ZLT, lc_letter id 'a' 225 'z' S TOMSLLDNF—FTHS I LER
LET, (ZOHANZ, 2O FF 2 XY MCEABINTY 2 FAHHAI e #SGRANCBVWTER I ATV 245
(name) T—EHLTHEOATVET),

EHANE name (AN X > TERIN TV B DDOHAI) & := 1OMAED 3, |MER (1) &, HHO=E
REEZ0bHFHEXT 2L ZRMFVET; ZOEFIE. ZOERBVWTRLEAEEEORVWEETTT,
TARYRAZ (¥) 1, BANCL 2ERZOL AL LOBEDIRLEZRLET; Ak, 772 (+) E—EUL ED
MDSELUT, AN ([ ]) KlbhzFak, FasEefr»—EHES 2 Hlosuhzshud, Bvod
DFNIF TS a>ThH?3) ZeERLET, * BXO + HETOMAHEBIITRERBOMS RoTwET
FADZN— A IFEMEENE T, V7T IALFINE 7 4+ — b THbIhE T, A =2 %228l
TVW3EEXDABEREHED T, RANGER., RIS THET; ZHOERKEO S 2 HANK, &4
DITIZODNWT, FEMROEAICELHOITE LTEBINE T,

(LDBID & 5 7R) FAERTIE. MO0 BFENFEDLATVET: =2D Fy PTRYILNTWVWE DDV
4 F1E FCHIC



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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FIAKFIE. oD FED ASCIL XFa— FicBiF 3 (AEHR) Bl b FE —FRAC L 2R L%
o Bh v AROEH] (<...5) . ERFAOS Y ELETBT IR D A TF; BRI, HIE
U R HERTVED DS L R LIEDNS I 2B D T,

FA ORI OEROBTHELN TV A ERLIIEL A LRI TTD., ZORKIIKRELENADD T3
FRAERIAN Y —2AHDE A DXFEWMY N F T, MECERITFAMN TERINZ—EHD =2 V%
WO ET, RE (7 FAEN) 2B 5 BNF ZTRXTFHERDLDDHDTT; ZhUIEDETIL,
WEXERD Do TVE T,

1.2. AYZa7IICHBIFBREE






TWO

F R

Python TEH»r N7z 7 075 213 IN—HF (parser) CHMAENE T, N—FAD AL, FAENER (lexical
analyzer) \Z X o TEREN—EHD b= > (token) 257D %5, ZOETIE. FHIENEN 7 7 A V%
b =2 YN IIRT B ITIRICOWTERR L 5,

Python &7’m 22 A7 % A b % Unicode 2— FHRA ¥ & LTHARALET, YV—RA 774DV a—
FavZB3Irrya—7F4 Y IEETEX LN, T 74 & UTF-8 TY, ##fllidk PEP 3120 258 L C<L
IV, Y—=RAT7 7 A APTa— FTERIFAUI SyntaxError XL EINhE T,

2.1 171818

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

2.1.1 51T (logical line)

AT ORI, b —2 > NEWLINE TRE N F . MY EFFENTWaE5E (G compound statement
HFODFEIT: statement) ZEROT, FATUIGREITRNICE /22035 Z 8 IFTE R A, mBITE—TERIEZh
DL Y817 (physical line) 225720 PIFATOREIIIARI £ 72 13IEBRRIR 1T&EE (line joining) #i
A3 & %35

2.1.2 #3817 (physical line)

PIFRAT . AT 2 — R TXYIS N XFHNDZ e TT, V=R T 7 4RV —AXFHITIE, &7 v b
74— L OFEDITHIGa— F 2T 2 2 TE %9, Unix JERTIE ASCII LF (173D : linefeed)
XF. Windows FERTi& ASCII % CR LF (18)#: return IZH\\TITi% D ) . Macintosh 53Tl ASCIT
CR () XFTF, TOHRTORRDI—FE ES7I7Y P74+ —LTHFLIMHT LM TEX
o AMORED., RZEOVIITORBIL&mE L TOREEZRLELET,

Python \ZHDIATHEITIE, FHED C FREOSUTFOZEHFA (ASCII LF Z2RB L 72XFa—F \n H
IR 2 D £9) 1> T, Python APIICY —2a— REETHRERDHD 7,


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

AX Y MIXLFHNY T IR A > TWARWAY a2 (#) 2oMmME D, RCYHEITORKETKDD $9,
FEHIRAYZATREGERRRIASEH S M TWRWIR D, axX ¥ MEEmHET2RImS 9, axX ¥ NI RER
nEg,

2.1.4 T> 13— REFE (encoding declaration)

Python 22V 7 bhO—{TH» “AFHICH 2 3 X > FHIEHER coding[=:1\s*([-\w.]+) ¥y FF 3
BE, aXAY I Ya—FESL LTUMEIAET;, ZORBOBRIAD I L —TBY —2a— K7 741D
TYa—FEEELET, TYa— FESRESOMICRTNUIRD $¥A. (THEH25E. ~fTHD2
AV PDOHBDITTRIINUIRD FHA, Tva—FESFAE LTHRET 2

# —*- coding: <emcoding-name> —*—

ZHUE GNU Emacs Treak CEE 3, /21

# vim: fileencoding=<encoding-name>

Z X, Bram Moolenar (2 & % VIM »iRiC& 3R TS,

IYaA—=T 4 YEEVPROPLRTINE, TI7ANM MDY A-T 4 Y UTF-8 T, 62, 774
NDFEFADANA P UTF-8 N4 b A — XG5 (b'\xef\xbb\xbf') 7256, 77 A NDITYA—TF 4 ¥ 7
UTF-8 LEEINTW2HDL LET (Z DHEEIX Microsoft d notepad R Z DO LT 4 X THAR— X
ATVET),

IYaA—FT 4 VIPEFSINIGE, FOLYa—T 4 ¥ 74 Python IT&k» TEEMTERIFUIR D 8
o EEINZZYa—T 4 70, BIZEXXFFNIVTI0, axXy b, #BAlTRED, £2TOFAENTIE
HINFET,

2.1.5 PARMZARITHER

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

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

return 1

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

8 5B 2 & TR
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Ny ZRA59aZzlioTaMiT2 I3 TEEEA), LA DEGITIE. XFEANY T I MM H BNy
IRy a3 IRlHoTHRELRDFT,

2.1.6 FEBATRBYZRTTHAS:

HFUHEIN (parentheses). f#EIN (square bracket) . 3 X CEAEIN (curly brace) HOHIZ, Ny 7 X T v >a
ZHEDTICATU LOYETICOET 5 2 enTEE T, HIRIE:

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

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

IERINCHE S NTATICE I X Y P2 ED LN TEE T, MFATOA V7Y MNIEETIEH D ¥ A
ZEDMBATEEL 2 TEE T, IEARMRAHITHICIE. NEWLINE F—2 YI3fFEL £8A. JFIR
72 TOMBIE. =B A — b INFH (TS R) THRAELET; ZoHAIE. aX Y 28952
EPTEEHA,

2.1.7 ZET

AR=A, BT, Tx—LT74—F BIUFaXy rosarzEOHITIIEHAINES (T72bD5. NEWLINE
P2 VEEREINERA), XEMEERITATIL TV ZBICIE, 2297 OO0 IIAT Hi AIA H-FEAT-Hi 1
(read-eval-print) L —FDREEIC X > THRZ D Z DD D F3, FHERLNGERA > & 7Y X DEETIE, 5%
RRZATTTELMEAT (Thbb, HAXFHAX Y P RLEETROVET) X BEITH» 572 5 X0
ZRLUET,

218 17V

AT OIS B, SEHHDZEH (AR—ZABXURT) O DIZ, ZOfFOA4 YT PLNALEFHET S
TeDIEbNE T, £ 7Y LR, FITXDIN—AUEZRET 2 -DICHWLNE T,

R (ErLEDHMNC) 1 DIZDE 8§ DDAR—ATHEEMZ S, BERIBOLFEIE 8 OffFucik
D% (Unix THEODATOVIHAIEFALICHRS X5 BERIENTVET), 2L T, BAIDIEEALFETDR
R—ADKED, ZDITDA VTV VERELE T, A VT Y ME Ny 7 AT v ¥ a THROYEITICE
TEFEVRA; BHPIDNY I RT7 v 2FTOEABALA VTV M ERELET,

V—RAT 7 ANHRRTEAR=ZAZRRAEEE, ZOEKRDITINE T DAR-ZMEBIKEFT 2 X586, A4
VTV MITEERDDOL LTHINENET, ZOHEE TabError SEH I E T,

TS5y b 74— LEOEBEICEETSEE: JEUNIX 59 F 74— LA RBIFATXFRANZF 4 ZOHE
E =2V —RT7 7 ANNTET A VT P ERBEIRTTHS DRBEHTRED Y VA, /2. 779 b
TA— ALk oTE BAA YTV FLAURHRINCHIBLTWA 23 LAEE A

T A —ALT7 4 — RXFPMTOHRBERCD > THOMOETA; 74— 7 4 — FXFEFLDA VTV PLRAEE
FRCIERINE T, 74 —L7 4 — FXFEPREOZAFTOMDIGHTICH 255, ZOFBIRERTT

2.1, 178E 9
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(Bl ZIZ. R_—2D8%E 012V £y FF 205 LILEEA).

HHET 2ITICBIT 284 DA 7 ¥ FL~ULE, INDENT BXU DEDENT b—2 Y Z24EKT % 7-012fEbD
NET, b= YOEREBRAEZ Yy 7ZHOWTURD X5 T,

7 7 ANVHORPIDITEFHAMTHIC, AKXy Zic¥urs—o2fEh (push ) £§; ZOXFRL TR
% (pop) ENZZLEHD FHA, AXy 7 OEREICHENTO EFIE., HICA Xy 7 OKEH &IETHIC
U CHEIZHEM T 2 X512 oTVWET, ZiwMHITOMBMEICB VT, ZDTDA ¥ 7 ¥ b LAUVED R
KXy 7 DFEHOEL RSN E T, EXFELTFEMBLERA A VT Y PLNVEXRRAEZ Yy 7 FOfEX
DHREFNE A VT Y FLANAMEIZALZ v ZiIZfE4L, INDENT b =2 VB —2EREhET, 41 V7
YMLANOUER AR v 7 EOfEL D /N XWEE, ZOMEIERZ y Z7HOWIT I OEE FL L RIFHIER
DERBA; RXY 7 EDA YT Y FLANUMELD S REWVEZITRTRESI N, BEA—DRESNZ LI
DEDENT b —2 VB —24KINET, 77 A NVDEKETIE, ARy Z1HE->TV0bER XD REVHEITE
ThREXIN, EX—2OREZINS T 212 DEDENT b—27 U23i—2&ERINE T,

DIFOFNZELL (LA LERXEZ L) 4 7~ b &Nz Python a— FO—E%ZRLET

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

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

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

p = perm(s)

for x in p:

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

return r

UTRofZ. xR A4 VFry P —12kb £9:

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

return r # error: inconsistent dedent

(FEBRE BHID 3 DDLT =3 A A—F I Lo THREINET; RIRD T T —DADTFHABHEIRTHO D £ 5
—return r DA YTV ME, ARV IPHEBERBFEESIN TV EDA YTV FLNMEE S —H L FEA)

10 5B 2 & TR
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219 F—JVHEDZER

FEAT DR L FINONIIC D 2 HEZRE, ZAXFTHIAR—R, X7, BLUTZ+—L74—F
. b= Y EDETEEOICHBCHHT S A TEET, oD b —27 Y EHERTEL HD N —2 >~
ELTARINTLED EORGEICE. =2 Y ORICZEAPKREL 2D £3 (FIZIE ab l&—2d b —
JUTTD, ablE oD b= R ET),

22 EOtD b—o >

NEWLINE, INDENT. 3 X DEDENT ofth, X FD =2 > DA 73V : #BIF (identifier), ¥F—T—
R (keyword), VT Z IV, BEF (operator), T IR (delimiter) BFIEL E T, AT (L TRNATH
WX FLGN) B =2 U TEH D FRAD. P Y EXUZEERDHDET, P—T VOBIZHVE N
DEURGE., P =2 Y EEILRICHATRETRY b =27 Y EBRTE ZREOLTIIE G X 5 ITHE
SNET,

2.3 #AF (identifier) &V F—T—F (keyword)

AT (£7203 %A (name)) 13, UROFAERCTIRBEINE T,

Python 1281} 25 F DX, Unicode BHEMBRTEHIE UAX-31 IO X, M ZFEAIMTTE
FLET, FLLIX PEP 3131 #8MBLTLEI W,

ASCII #iH (U+0001..U+007F) ANTIX, #lF & L THEMAZRCFE Python 2x B2 DERL T,
RXFENLTFDADS Z, 7¥E—Ra7 | BEOXTERIET 0 2256 9 T,

Python 3.0 &, &5 ASCII il 6 F2EAL %3 (PEP 3131 2ZHLT<ES WV, ), 205
DLFIZDOWTIE. 781 unicodedata £ 2 —ILIZE& FMN 3 Unicode Character Database R % {#iu>
%9,

W FORSICEHRA D D A, KNFREFENET,

identifier zid_start xzid_continuex

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

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

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

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

ETEKU% Unicode 7TV a— FIZMUTFERLET:
o Lu - K3F (uppercase letters)
o Ll - /NXF (lowercase letters)

o Lt - SEFENKSCF (titlecase letters)

22. g0t b—o > 11


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Lm - BfixF (modifier letters)
o Lo- ZDMdDLF (other letters)
o NI- 8%z 33 F (letter numbers)
o Mn - FIEDIZWVELE (nonspacing marks)
o Mc - FIRD® 545G 75 (spacing combining marks)
o Nd - 10 #EF (decimal numbers)
o Pc - #@fEHAIFELS (connector punctuations)
e Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other_ID Continue - Rtk
FTARTOMAFIE. BFXERLER NFKC i n £ 3, @il FEoER NFKC iS22 %7,

Wl & LTHRIRTRTO Unicode 4.1 OXF2H%EL7=5%E HTML 7 7 4 A3 hitps://www.dcl.hpi.
uni-potsdam.de /home/loewis/table-3131.html 2% b %3,

2.3.1 ¥—7—F (keyword)

U ol &, PRIEE. £70& Python SEICBIT 2 F—T—F (keyword) & L TEDA, @H DT
LTS 22 TEERA, F—7— FNIEFECTEROB 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 FHEHDFHEIFHE (reserved classes of identifiers)

HEHED (F—7—FEFRL) @Al FIE FRREREDD £3, Zhooiil ik, ZHESKRBICH 2
TUYR=—RATXFDNRR—VTRANINET:

*  from module import * T import ENFELE A, MahiA > X 7Y X TE. ERNZITHDATFHE DR R
PEHBT -0 REN T _ ELAET; ZOHAFIX builtins BV 2 — L ANICEHEINE
T, MEEE—FTRVE E, _ ICRIRERKIEZ, ERINTVERA, import X ZZRLTLRE
WY,

AR ARl _ . LI UIEERYE (internationalization) 2 HICHWSHNET; ZOBEFICOWTORE
LWERIE, gettext ZBIRL TL 72X W,
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*_

YRAT LTEFRS NI (system-defined) HHTTT, JEARICIE dunder” %A & IR F 5 GRIE:
double underscores Dlig), THEHDHRFNIIA > X —T V2 (FEHES 4 75V 2 EE) EE L TERZ
NTVET, BUTO Y AT L TOHANE %AV v FE BRETEHEIETFLNTOWE T, Python @
FFRDOAN=Y a Y TRIDZOAFPERIND ZLICARDET, ZOFFaXy FTHREIATY
SREICED R, HEWD __*__ OAFNE. WARZAVYTFAMNIBIZFATD, BEEE

FErglFRIT DD £T,

77 AT T4 X—} (class-private) BREHTTT, TOATIVIEBT 24HNE. 7 IRAERDI YT
FA P ETHOONSGE, BIEZ JALIRESZ FAD 7 F5 4 RX— b7 BRI CHAREIEZED R Z 5

DEPST-DICEEBEINT T, #HAF (identifiers FI=IEBET (name)) ZBMLTL W,

24 V737

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

241 XFHELUNA FIUFTSIL

XFEANY T I N T OFAER TRl SN x5

IIRBll

stringliteral [stringprefiz] (shortstring | longstring)
stringprefix "r* | "u" | “R" | "U" | "f" | "F"
| "fr" | “Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"

shortstring "'" shortstringitem*x "'" | '"' shortstringitem* '"
longstring " longstringitemkx MM | "M longstringitemx '"""!
shortstringitem shortstringchar | stringescapeseq
longstringitem longstringchar | stringescapeseq
shortstringchar <any source character except "\" or newline or the quote>
longstringchar <any source character except "\">
stringescapeseq "\" <any source character>
bytesliteral bytesprefiz(shortbytes | longbytes)
bytesprefix "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" |
shortbytes "'" shortbytesitemx "'" | '"' shortbytesitem* '"'
longbytes mrUen longbytesitemx M'U'M | MM Tongbytesitemx '""M!
shortbytesitem shortbyteschar | bytesescapeseq
longbytesitem longbyteschar | bytesescapeseq
shortbyteschar <any ASCII character except "\" or newline or the quote>
longbyteschar <any ASCII character except "\">
bytesescapeseq "\" <any ASCII character>
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FROAERHRAITRENTOIRCSGEN IR —2H D %35, VT ILD stringprefiz R bytesprefiz
D OETOMICZEAE ANTIRESRVWI TS, Y—RAa—FX¥t vy b (source character set) \&
Irya—74 YJESTERINET, Tra—74 YJ7ESHZRFNUL UTF-8 T3, i T>I1—FREE
(encoding declaration) ZZHL T IZE W,

K OEGRHEH: chooBDY 77U, MGS 2 —EBg AR (') $REEHSIA/F (v) THbh xS, %
7o MBS 2 =Ho—HE[FAFC_E AN THI 2 b TEET (B, =BV F— FXFH: triple-quoted
string EFHINE T ) Ny IR T v ¥ a (\) XFT. BREAIRERZROSCF, Bl ZEBATF. Ny o
ATy afl&, 7F—-MXFREE, TRTF—-TTEET,

NA MY FIMTE, FEIZ b R B MEHEHLE T, M6k o T, str BTIER L bytes MDA R
RYADPERENE T, N4 MV T I ASCIL XFDAZTL I D TEET, 128 DLEOKEZFO.N
A MIZRT =T L TRINRITNUIRD EVA,

XTIV T INENA MY T IADMSTIE, EETXT 'r! £ 'R BTV T 4 v 7 RO I LT
EFET; ZD XS RXTFINE raw strings LRI, N I RT v a2k U TIALFL LTHVWET, 20
R, XFHNY 7 Z T raw XFEFIHO \U' & "\u' DT RT —FIEFRIRNE N F ¥ Ao, Python 2.x
@ raw unicode V 7 7 /LA Python 3.x CIZRLRZREFVE T 5729, 'ur' I R—-PINETA,

N— a3 v 3.3 TEM: raw XA FIUTFSLD 'rb' FLT7 4 v 7 AD 'br' ORIFBEL L TEMEINE
L7

N—=Ya ¥ 3.3 THEM: Python 2.x ¥ 3.x MXEDI— RR=ZADX V7T F Y AZHMLT 27012, LAY
> — unicode V77V (u'value') OV K— b BHPEAINE Lz, il PEP 414 22 L T2
W,

£ P OB WIFINY T IUET + =~y MEAXFFNY T 7V ( formatted string
literal ) T3, IOV TIE 74—y MEAXFIITIIL 2ZR LTSV, HHEFO '£' 3 '
CHABDELNETH, 'b' R 'u' LHAGDLDELZZLIETEZFHA, 2FED 7+ —7 v MEAD raw X
FHN T IR TETHN, 7+ =<y MEADNA MY T FUEARA[TT,

SHIZA-PV T IARE, ZHOIR S =T EINIBRNT A - PXFTY T IR L TLEDRONE
D, ZRT—=TENTVWEVEITR A —F2EHSIEDBTEET (THIZ. ZN6IEZD T I FHHITHK
DEF)e (ZITWVS 7" 74— b7 Ll XFHDHABZRIAT 2 L ZIE oL TFRRL, ' 2" OVWFh
PTY, )

'r' F/20F 'R BEXFEDROPRVRED XFHEZEAL M) TFIARDOIAT — Y — v AFE
#EC THOLNTVEDEFARDEANC L2 o THRENE T, LTI Python TR#MENZ IR 7 —7
S UAERLET:
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IRT=T>—7>R | Bl =N
\newline Ny VAT vy a b BATXFDPEASNET

\\ Ny 727y ¥a (\)

\! —E5 M (')

\" —EGIHE (")

\a ASCII #K~V (BEL)

\b ASCIT A 7 2=—2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCII {3%D (LF)

\r ASCII )% (CR)

\t ASCII /F- % 7 (TAB)

\v ASCIL EE X 7 (VT)

\ooo 8 HERUE 000 ZFFOLF (1,3)
\xhh 16 HEXUE hh ZFEOLFE (2,3)

NFHTOARBEINDI IRy — TS = VRAZ T BT

IRT—FT—7 >R | Bk AR
\N{name} Unicode 77— &XX—ZXHT name £\WIAFDE | (4)
\uUxxxx 16-bit OT/NHEME zozr ZFFOXXF (5)
\UXXXXXXXX 32-bit O+7NHEEME rrrzvrer EFROXF (6)

R
(1) % C AT, AT 3HND 8 I TRZHLE T,
(2) FHE C XI3E V. B xO Y 2D 16 ERLrZE WA

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

(4) N—=Y 3 ¥ 3.3 TEHE: name aliases™ 1T 2 ¥ K- F2BIMENE Lz,

(5) B x5 4 KD 16 ERLAZHE N E A,

6) HOWBHL=a— FXFFIDESICLTZYa—FF3IeATEET, BRI 8 TFD 16 #HT
PRETT,

EH#ED C 28V, BBI B oI Ay =7 —r YA TRT, ZOFELFHFICHED T, T7
bbb, Ny IRZy D abBRPITED XY, (ZOFEFHIT Ny FORBIENTS: TR =T =7 20
HMANEINTS, ZOHIERDPEBL TO200 000 T BN ET, ) LFHFHTOARMI NS T2
=TT = Y RE. N MY T IR, BEEINBROWIR T T R LTHEEINS DTHER
LTLEE W,

*1 http://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt
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N—Yar 3.6 TEE: B#INR» oA —7 > —7% 2 Rid DeprecationWarning Z4EM L %
T ZHUXRDN—Y a3 > Tld SyntaxWarning 12 D, W34l SyntaxError 272D £3,

raw V770 ThH, BIRFEINY 7RS¥ aTIZRY —FTEETH, Ny 725 v 2 BIRS CFINHE
DET; FIZE, o \"" BEMRLFHN T ILT, Nv 7 RAF7y¥a ZH[AR» LR LTI ERL &
T e \" RSN T I AT (rtaw U T IR EBAEEL 0 TNy J X5 v P a2 TROLE S Z LI
TEERA) BRI, (S 7 RT 9y 2 EBO 2 F— b LFET RS —F LT LE S OT) raw XF
FZBE—DNY I ATy aTEROLEZZLRTEIERRA 2018, Ny I RAT v Y aDERICEITIET
b, T Z EIRT 2 OTIRABL, V7T 71L0—8THrZhs DO T LTHRRENET,

2.4.2 XF5) T I I DFEE (concatenation)

XFHNRNA MY T I E HWCRR 252> TWTH (HEAXFTRY - TH) HEEHLZEE 5
TEHNTEET, ChEELADLFHNERMET 2D AILEKERH 3, LAd o T, "hello" 'world'
¥ "helloworld" ¥ RUTT, ZOMEERS> &, Nv 7 XF v az@lo Lz, BOXXFIEFEIIT
HEL THEEBITICE D 087D, H2WVIEHIAXFANZLIZaXy b 2BMT 2L ERATEET, Ml

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

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

)

COBEREIISTEL NV TERSINTOVETH, X7V T bear A L3300 e LTEEIAZ Z I
FEEL T IV, EFRICXFFIRBE/E LR, '+ HEFEEDLDRINUIRD ERA, 70V
T ILDREITBNTIE, MET2RERICERZ5IANERAZH o720 (raw CFH & ZHF | HFZEE 5
CYEXZTEZY) ., 74—~y MNEAXTIN FILLBHEOLTHN FINAEMELEZDTH LB TE
FTOTHERLTLZEW,

243 74—y FBEAXFHITFIL

N—a v 3.6 TEM.

7 == v MEAXFHN 7 IV ( formatted string literal ) F721% f-string (&, HHEEF '£' 3 'F' O
MO FHNY 770 TF, ZHDXFINE, BHEN {} TRUGNAXTHLEWRT 1 — L F2ED S
ZEBTEEY, OXXFIN T I NDEGERINEDRHICETEDS Z B EODITH LT, 7+—<v b
FHSCFHN 7 7 MEETRICR e LTIMiE g 3,

IRy =Ty = Y ZAFBEOXFIN TN EFBICTa— RENET (LY T 7 raw XFH|TH
HEHGERFRERT) , TR =T —F YR Ta— N LRI, XFIONERIROGETHRRENE T

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

("," conditional_expression | "," "x" or_expr)x [","]
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The Python Language Reference, 'J1)—2X 3.8.20

| yield expression

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

XFHD S B, PEFERTHE N LONISCTF @D RE N E T, 220, ZEEEN {{' BT '3}
BHE—OBIEIMCE SR oNET, B PN {' BEHR7 - L FOBED ZEKL., ZOHH
¥ Python OXTHED £9, (T Ny FRRIERZEREL LT) Ro7F X b, FHEROMHE L OM#E %2R
RULEWEEIEZ, ROKRIKES '=' ZMATLEIWV, ZOHAI1E, BB 1 12X TEASIRZE
a7 4 — L FERIZIENTEET, &5, ' v TERIEEFZENTEES, BT 4 —L NI
H—oBIUEHEN '} THRDLD 5,

7 x ==y FMEXFIY FIAroHcEN 5 E FEIlCHEN@EE D Python ORXD X 5 icfibh ¥
. WL ool RHD £F, £F. HORIFFFENLERA, £L T, lambda REB L TRAR = TR
ANZHEIM TR REDN D D 5, BT 1 — FHNODI (replacement expressions) (& (Fl 21X, =HEHZ *—
FFHNRERHCT) T2 EL I ETEEITH, aX VP EEOILIETEERA, 74—< v MAX
FHN 7T IANORE, %Y TP T 237X R MT, ErLADIETHHiixE 3,

N— gy 3.7 TEHE: Python 3.7 EDHIDOAN— a ¥ TlE, await RE XY async for Al ELNERE
o, FEHECHOSMEOERICI DT INTVERATL R,

HE = pMEEINE & MAFANE, ROTF X MPERBL F5 = BIUOFHHiE LR 2 EAF T,
FEPEFEIN ' OER, RO, BIY '=' ORIZEFN LI EANFRIXRTREFS AT T, HIEETD
FFELRVIED, '=' ZIEELLBEE. RS UT repr) 2@ LARRSE IR £F, —7, FX
FBEFHEET 25BN, BT 4 — L FT "' PFEETNTORWVED, 774/ FT str() A
nxEg,

N—T g v 3.8 TEN: FE5 '=',

b LA 4 =L I EIRTVGE, KOFHERRIZ 7 +—~< v PORNCEH I E T, £ '1s' &
str() &, "' W repr() . ZLT "la' T ascii() ZMFUFHLET,

ZORERIZ, LW T format() 7B baLTI7r—vy FENFET, ERBETIXFLEEHERD
__format__ () XY v FiIXEINET, BERIEETFREMINZGEE R, BEXFHPEINLET, 2L T
7 =< FINTAERIE. XFHNRRO R RECHA SN E T,

REMOFERIBEFICE. ANTOEMEZ 4 —LREEDZIENTEET, ZTROEDANTFD T 4 —IL R
X, BEBOZ#H 74— P ERXIEETF 2EDZ D TEETN, EHWRANTFICRoEET 4 —L R
EEDBILIETEFHA, XFHD format() XY v FTHbIZ HFEXEE I =FFEAH THHEETT,

7 ==y MEAXFINY T IMRMDOTFEN TN EREETEETH, BT 4 — L F2EBOV T I
WHHEILTEL ZLIITEEEA,

74— MEBXFIN) T INDE N ONFETFET:

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

"He said his name is 'Fred'."

(KDR=I1Z5HiE<)
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(FiDR— 25 D %)

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

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

>>> f"{line = }"

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

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

"line = The mill's closed "

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

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

BHEDXLTHNY 7 7N e MXH @R DT (REE @R O TN 7 7B 2 5 AR L AR, &
BT 4 = P AMID 7 + —< v PEAXTFIN T2V THEOR TV S5 HFZ 8D 2 Z L3 TEEHA:

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

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

ROHFTAY I AT vy 2 3MFHTES, =7 —2XHLFT:

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

NY TRAT 9 Y aTDIAY — THRRERELEGDZHEND BGET. —REREIERL T XN,

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

'newline: 10'

Td =< MEAXFEH T, e AREEATOENL 722 LT, docstring ¥ LTIIH X EHA,

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

>>> foo._ _doc__ is Nomne

True
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T 4= MEAXTFHN 7 F V% Python IZEML72#E% PEP 498 3B L T3V, F/-HH#HT 2
NFEHNT +—~< v POHIFHARF > TWVWS str.format() HSMEL TL X0,

2.4.4 BEVTSI

BAEY 770213 3 D D 5, R (integer). TZEI/NMEREL (floating point number). HE# (imaginary
numbers) TF, HERHY 7 7 VIEIFEL FEA. (ERBUIFEH L E-OM e LTERET),

BAEY 77 VIR TESHEENTOARVI LIERLTLIEZEW; -1 O &5 2fid, EERICIZEEER T
(unary operator) '=> ¥ U7 )L 1 ZHAEGDOELDDTT,

245 BRI TSI

BEY) 77 VBN oFAER Cilb S 3

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

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

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

nonzerodigit = in..oonon

digit n= "o, . vQn

bindigit n= "0 | M

octdigit n= "onr..."Tn

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

EXEY EITIRE 20085 25 MEZFRTE. BEY 77 VIR REIOHIREH D $HA,

TUR—2aT7BVTINDEEHWTRICH-o TERINE T, 20RO 7 X —Ra7 %2 fo THF®
IN—FFT B THRARTLTEE T, 7YX —Ra 73 HELHFOMIZ 1 2. 20 0x D X
SREBIEEDHERIC 1 D7 HFATEET,

B, IF 0 OTEROEHICIZ 0 2 b ERA, T4, Python 238N—2 a ¥ 3.0 DIENIZHE > Twiz
CHERDO/GEY 7o 1 DRI ZEET 27-DTT,

BEO) 7710l N DR L E T

2147483647 00177 0b100110111
79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

N—Tar 3.6 TEHE: JA—FtEHNL L) T INAHRO7 VX —2a7BFEIN3 L5k T,
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2.4.6 FENERBUTII

EE NIRRT 2 ML RO E BT S LT 5

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

fraction = "." digitpart

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

el BEEE L FREERIEEIC 10 2EE Y UTHERINE T, HlZiE, 077010 ZIELWRELTH D, 77e10
YRICEZRLUE S, BE/NUSEY 75 L0MD 5 3EOFHIZFEECHRELE T, BRYFTSALERL X
ST, TYR—=—RATTHFE I N =TI TEET,

TV NG 7 IV DBl R WL DR L E T

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

N—=Tay 3.6 TEH: V-7 tEENL LY T IAFDOT7 Y X—Ra7BFIN2 L5k EL,

2.4.7 E# (imaginary) U7 3L

R 7 2 VIR D & 5 e FAE R TRt S L E 3

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

B 77 i3, FEEERDY 0.0 0OEBRBERL 3, HREEofoRe/ MUl oBETR S, Zh
ZHROFMETIFE NI A b W U RO 2 F55 £ 37, R 0 TROFE/MNIURZ BT 21203,
(3+43) D XS WTHEBY 7 Z MR/ NI R IMAEL 3, LINCERY 771012 N DR L £7:

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

2.5 EBF

BTRD =27 V3EEFTS:

+ - * *% / // % Q
<< >> & | - ~ =
< > <= >= == 1=
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2.6 71U X4 (delimiter)

PR =2 @3 XE DTV IR LTHE%T:

( ) L ] { }

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

YU MIIFE/ NGBS ERY 7RIS BT T, BV I F=DDFNIR T 4 AKRGLITEBIT 2 BIEHF
5 (ellipsis) V7 o0& UTHRIAIRER ZH5 £5, VR MRFOBRFERAHAF (augmented assignment
operator) (&, FHHNIEZT Y I X UTIREOVE 95, HAEDITVWE T,

PUR oEI e ASCII X3, o b —27 Y O—ffe UTRIRRERZ R o T\ b, FRIBHERICE o T
HELER 2R o TWE !

PUF o EIFATRE ASCIL X1, Python TREODNTVWEREA, IOHDLFHRLFHNY 7T I axX v b
DI D B E, HRMFICZ 7 -k %5

$ ?

1Dz 3

2.6. TU X% (delimiter) 21






THREE

F—REFI

31 #A72x Uk, E. BLUE

Python 12851325 A7 x I b (object) Lid. 7 —XZHMBANIR LD DTT, Python 71277 HI12HE
57 —RI3RT, A7 bV EREBA TV =7 MHOBRE LTRENE T, (HIEKRTIE. Tur 7
LA—FJELATI2 I b LTREINET, ZHUET + > - /4= Von Neumann @ ” 717 J AL
AR Y ¥ a2 —4%: stored program computer” DETMZEHELET, )

FRTOEME. F—f (identity), B % b > TWEF, F—M ZERINEH L ZEEXNE LA, &
NEA T2 bDTRFLADEIBRDBDELEZONEND LNERA, is’ HETFIX 2004727 b
DR—HE B L EF, 1d0 BRERA—ME ZTEMERL £,

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

T2 VORI A T 27 MY R—= 1T BME (Bl: len() ZHKR—-bF2h) &, AT7P 7 FHE
D5 BIEEPGEL EF. type() BAIZA TV =2 b OB (MEKSF 70 =2 b CF) ZELET, Aty
UL, A7V =27 OB (type) bEEAAHETT, ™!

AT 27 PCEoTIE B 2EET LI EHARETT, HERXEETESZ4 7Y 27 DI L% mutable &
MUET, FRRICHEEZEETERNA T 27 PO % immutable EWFEF, (mutable 84 7Y =
7 PO EMMNL TV immutable 22> 74 7Y =27 bOfEIZ, ZOBMHLTVWE A7 =27 bD
EBZELRICELLETH, avTFnen4 7Y =7 PEEHLTW 20,18 ZELRVDTHIUL
immutable 722 & X2 Z e TEE T, LMo T, immutable 22 5 MIIMEDEHERIRED ¥ 5 H L LRI
—HTE2DLITEDHDEVA) A7V 27 2 mutable 22D PIFZEDORIC I > TRED £F, HlRIE K
R, STFFHL Y 2 FABID 4 > 2 & > 2% immutable T, dict % list (& mutable T3,

A7V VEBRIMICHBIET 2 ZLIETEERA; L2 L, A 7Y =27 MZEBEARRE (unreachable) 12725
&, ARN—=Yal > ar (garbage-collection) 12 Ko TMEENFF, FEHETIE, ZANELESELD,
BLATORVEICTE IV TEET — FFEARERA TV 2 7 V2 ZANELE L TLEDROHIED,
O RET ZNIEEFEDOMETT,

CPython implementation detail: BIff® CPython FEETIISH A » > + (reference-counting) /%
ffioTBD, (A7 arye L) BRBBET-o-TVWEIALT 7Y =7 MEBIERE LE T, ZORETIIZ

L RSEDORMED I INIIGE, ATV 22 MO type EEFET L2220 TEET . Zhud, ELLbhiar o581 T
FAWREEREIEEITOT, RN RVWEZTED D $EA,

23



The Python Language Reference, 'J1)—2X 3.8.20

CAYDF TV 2 MEEFEFREIICKR Z AR T2 Z 2B TEETH., BRSBESLIALT TV 2V
N DINENTEFIITHOND XHRFEL TV B DI TIED D A, ERSEEROZALT 7Y =7 MEDH
oV TIE, gc BV 2 —nEZBRLTL XV, CPython DAV DSEEEIIFHID AR E[E->THEH., CPython
SRR DO A RE[MES b LNERA, 7Y 27 MHPEGERRICR o7z & ZICHIEEICK TILH X E Z &
WHEHRWTLZEW (TIDH 7 7 A VERTIHRINCHA T T 22 W),

FED ML —RERERL T Ny THRRE R AT, BEEBINESNTLES KO BA 727 M 2AFESEE L
BHEDTERELTLZE W, Fio, "try...ezcept’ X Mo THIANEZMHILTE L X5IT L, A7V
AR EELZeBHD ET,

FTI2 7 MTiE, BPNIZT 7 AT 4 Y FU W oTz, " A (external) D7 ) Y —ANDOZRE ST
bOVHHET, TNHDOV Y —RF, A7V 27 PR TANEINBICEREIND D L HRINTVE
TH, TANEMTONSRAEIZR VDT, 25 LA TV =7 MINEY VY — R B HRINRIS % 51k,
KIIZ close() XY v FREHELTVET, 25 LA 7Y =7 MIARIIZ close T2 X5 RDET,
ZOEEE T BBUCIE, Ttry... finally SR, Twith’ XEFED LEFTT,

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

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

3.2 REEDMiEE

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

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

None ZORICIZHE—DEL»H D EFXVA. ZOEEFOATI 27 VEEE—DOULPGFELEEA, 20O
F 7V 27 MIHAIAAK None TP 7 RENFE T, ZDF TV 27 MIE. A LI TEDBITFLEL
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BRVWZeZLDLET, BRI ARIICEZ RS R VLT None ZIRL %3, None DE(H (truth
value) (3% (false) T,

Notlmplemented ZOHIIZE—DEL2»HD EV A, TOEEFROA T = MEIE—D U0 FELE
HFho ZDFTY 22 MIMAIAAE NotImplemented T7 7 AXNF T, HEHEEICET 2 X
Vv RRHRRILER (rich comparison) XY v Fid, #EHETFHIZRY T 2HEZITO DOEEE D 22
WSS, COMEEZRIANETT, HEFICX-oTE A Y27 X0MEOH 2EELZHA LD,
OREREZITVE T, ) EfHIZE (true) T,

FHE implementing-the-arithmetic-operations S L TL 72 & W,

Ellipsis ZORUZIZE—DELI»HD F¥A, ZOEZFFOA T 27 MILZE—DOLDPFEELERA, Z
DATP 27 NIV T IV ... ERIFMAAAY Ellipsis T 7 A& E T, BEEEIE (true)
T,

numbers.Number XMV 7 7/ & o TIE SN2 D, BfTEESHAAADEMBEBIZ X > TREN D A
TV TT, BUEA 7Y = 7 VIEERRETT; —EEIER N2, ZELEHEINS LI
HHFEHA, Python DEUEA 7P 227 MIVWS EFTHRIBMFETES L 220K EL M EFRLTY
FIH, a2 —ZANTHEEZERRTIBCHESFHIREZZITOE T,

meth:_repr ¥ __str__ O »HHBEINLEES 7 ADLFFNIRBUIIRD X 5 REHEL D D
%9

o FOXFHNX., 7S5RAVAMIIZRIZELZL ZIZ, STOBEDERZEE A TV 2 7 P BAERT
ZEMBEEY 71T,

o TEZRL, 10EETRHINET,

o IEUROENCH B 1 oD RERNT, FICHEZ 2P RIIEREINEEA,
o INEBHEOBIZHZ 1 oDERERWT, MOERZ PR RINTE A,
o MERBEIARDO L ZDALREINET,

Python (388 ZE/MNEGEL. HEROB TR ZTo TV ET:

numbers.Integral (B#) BEAII. B (EOBB LUVEAOE) 2R ITBFANEASNICEBIT 2 HHA
ZRBT HHTT,

BREOE 2 EBED D 5

B (int) MWHIROHFHOZ KRB L 925, FAAEER (AH) XEV 34 XDHIRD A% 3%
JET, 7 MERPLYRAZHEEDOLDIC 2 ERRB o BESh T, A0S
vy POEICHERICERTVS LS RHEREE5 X% 2 OMBEROETREINE T,

7 —IUE (bool) HEMMHED False & True ZE L £3, False & True KT 2 DDF 7Y =7
FOBBT—MEA T 27 P TF, T VENIREBINOIRERTH D, IFLALDKRRT
ZFRZN0 2 1 DESRLBTEOCETH, fifte LTXFINCERS Az TR TN
"False" BXU "True" W5 XFHMIRENF T,
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BREBLCHET 28, A0BRZ2 a0y 7 MERSPL Y X Z7HEICBWT, &b AEERBERD
TELLOENEINTVET,

numbers.Real (float) (BE) I OANIFHEMEL ~LOEREEFE NG EERIL £ 9, REATHE
REDOHFHSL A —N=7 0 —DIWVIFFHERDO 7 -3 727 F v (BXU., C % Java Il Xk 2 %E3)
WHEWE T, Python [ FHEEFE/ NG ZY K- LERA, —RINCHEBERE/ NGB
FoEBAEE ety - XEYDHAZEHNT 270 e @AZNET, LHrL, 25 LHIE
Python T* 7Y =7 b ZWIBDA — =~ v RITHRNEWA 722D TT, T, 2HED
FE/NIRBI 2 R0 2 . THEMICR 2 EEH D T H A

numbers.Complex (complex) ZDMIE, FHHEML NV THEME L SN TW2EFEHNMEE 2 >
WU THBERERBL 3, FEV/NGRICOVWTHERZO LA UHEI Y TIEE D 3, HEM =z
DFRFR B X CREER L. 2hehimat LEREN z.real 3L z.imag TIRO T Z 2T
EE30

o=/ X8 (sequence) ZDHNE, HROIEFHES (ordered set) ZERHL ¥, BERIIIFADOEEKTA ~

T ZMEENTVE T, HAALBEK len) 252, ¥ —Fr Y ADEFBHERLET, ¥—7 VR
DEEN 0 DFE. AT Z7RF0,1, ..,n-1 DoRZEETT, O—F YR a DEFE T ali] T
HEIRLE T,

= Y RAFRA T A REE (slice) B R—PLTVET: ali:j]l &2k, i<=k<jTHIZAVT
IRk ELOETOEREERLE T, ARBL LTRAITAREHA VLGS, 274 REFELAE D
O Te Y = VRERLET, HilS— TV ANTIE, A YT REEN 0 DOHBEL L2~
T ADERIRD BBLET,

=T YRZEoTIE, BED 7 AT v S (step)” 8T X X EFED T HEIRA F A R (extended slice)”
Y R—PLTVET: ali:j:k]l F . x =1 + n¥k, n>= 00D i<=x<jTHIEIRA VT IR
T ZROLO7% o RTOHEBZFRNL 7,

= v AZ, BEARERDDL, I THROWA TR SN TVWETS:

TERBERS —T VX (immutable sequence) ZEEARELRS —F Y 2AMDA 7Y =7 ME. —EAMN
ENDEZDEEEETIIEDTEERA, (A7 27 VMDA TS =7 bADBIRIA -
TWaHE. ZRINTVEA 7Y 27 MIEEARERA 72227 FThH KL, ZOHEIIEESN
ZAREMES DD T, L L, ZEARER LT 7Y 27 PHPEHEBELTVEA 7Y 227 POEEH
it ZEFB L ATEERA, )

ITORNIEE RS — 7 v AT

XFHNE (string) CFFE Unicode 2 — FARA ¥ P2 RIT 2 EOBEIN TS, XFHHDY
Da—FHRA > +d U+0000 - U+10FFFF OHIP TR INS Z e TX %3, Python &
char Bl HibEH A, Kb h i, XFFHFDOLXDa—KKRAL VbR "1 OXFHIL T
Pz b LTREATEZIENTEET, MHAAABE ord() EXXFHIERA% 0 - 10FFFF
DHIPHOBENZW L £, T #AABBE chr() 13 0 - 10FFFF D#iFH ORBEZ G
TE2EX 1 OXFHINCEL £ 3, str.encode() BTFFAbra—F4 I E2{flS52L
T str % bytes AT 270125 A TE X T, 7. bytes.decode() IZLDHZD
WRRITT 2B TEET,
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A FIVE (tuple) X TNVOEZFIFEED Python A 72 =27 FTF, ZOMFEOEREI SR DX
TiE, lxOEF2RBT 2K e 7 O~ TR - THRLE S, B—DERrLR XTIV
(HEEH 'singleton’) 21E3101d, BERERHTI2ROERICH V<220 % T (H—0X2WT
TREATILVEERLEHA, ZHUE, REI7NL—FT2DIAFENEZFEZ 2 LI LkiTh
BRO7WHNETY), HROELBRWHIIEMDOMNZ/EL L 2ED X TR D 7,

bytes bytes 4 7Y = 7 MIAEREHTT, ERIE 8-bit N4 M T, 0 <= x < 256 OHFFHDE
BTREINET, (b'abc' D XS5 7R) bytes V7 7 ARMAIAAD bytes() AV AT
RufioT bytes 77327 FEETEE T, £/, bytes £ 7Y =2 Md decode() X
Yy FEBELTXFINCTa— FTEXT,

EEAJRER S — 7 > B (mutable sequence) ZEHAJRER S — 7 Y RE fE LR TEET 2 2 2
TEET, AHEARERY — 7 Y AT, BFERILPRA T A ARL M > THHE SN ERITRA L
1T5 22D TE, del (delete) Xaflio THERZHIRT 22BN TEET,

Python IZHEAIH HAHARAENTVWAIEEARER S —F Y ABE, 508 A5 -DTT:

JZ LB (list) VARMPOHERIEED Python A 7Y =7 MTTEE T, VR ML AFELOH
WH Y= TRYILNZRZWARTED £5, (RS20 1 D=7 Y R%2/E2 -DIKk%
BEDTERBBERNZ ITER LTI, )

NA REEF  bytearray A 7Y = 7 MIZEEAJRERALYIT Y, HARAAD bytearray() a2~ X b
Z7 Rk TERENE T, ZEARER I L ZRIIIZ (0F D Ny > 2 b TERW), byte
array 1ZZHEARER bytes A 7V 2 7 P EEUA VX —7 2 — A HRRERREL £ 3

JEEREY 2 — )L array %, collections TV 2 —/LIlid, ¥HRZIa—XRITNRKRS—r v RH
DB D F5,

£88 H£E5UE HFORW, 22—V TAERI 7V =7 FOFREGEZRI LT, 200, (A
D) BFEMEoTA VT Y IAT 7RI TEER A, L. 4 7L — MIATRET. HHAAHBEE
len(O) ZERGOEFHMEZERELTT. BEHORILHENTTIZ. BECEL TV 2 0DOE®EZT R b,
=T Ao DEBEOHRR, HEES - MEE - & - WE L Vo RBEENREE O E T,

ELHOERIZIE, HEOX— R UTEMICET AL —ANEH I E 3, BUEENLE R O BEL RO
N—IUIZHED T2 IWHER L TL XV, L 2 D0FMED LEFERDFAMTH 2 (HZIFX 1 & 1.0) &
B, ZDHIBD 1 DODAEHERB[ICEDDLILNTEET,

BE, 2 DOFMBAALEEBHD $5:
E688 WERERETT, HARAAD set() aY AN T 7 XTHEREIN, B 5 add() HREDWL
OPDAY y FTHEHHTEET,

Frozen set B AZLREEATT, HAAAD frozenset() AV AT XIZ K> TIERRENE T,
frozenset I FRET /Ny 28EE 2D T, JIOEREHOBERIIK 72D, HEOF—ITTH IR
TE%3,

IYvEYTE (mapping) ERDA VT I7REETA VT2 2MbENT, A7V 227 Vo R 2EROES
RFHLFET, BRFREL alk] X k TA VT 7 RIBESINLZERE a »OEIRL £7; #EIREIWE
RIXOFTHS 2B TE, AL del XOMRIZTZZ N TEE T, MAAABE lenO &,
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XYY IHNOERZRERLET,
Python IZEMD» HMAAENTVWE Yy BV 7HIX SD8 ZA5—27FTT:

IFER (dictionary) FETEDMETA VT 7 RAEINLATI 27 Mo R Z2EROEEERLF T,

¥— (key) & LTHAZWMEDOHE—DANZ, VX MPREE, 2L TAT7Y 227 bORA—HTRL
fECHBREIN 2 ZOMOEHEARERI TS, ZhUk. FEMZMEMNCFEET 2 LT F—D vy
Y AENRNETH 2EDNDH 570 TT, BEMEZF— 12l 5HE, F—(HEEoRELEICES
FAHANCIENET: ZODEPFEL L% 2HE BlZAF 1 & 1.0), AWZHEUHFHEOZY MY
ERTAVT AL LTHS Ze BN TEET,

HEIMADOERFEZHRLEST, 2% b, F—@FHEICEMINZERGCEREINTVEET, B
FOF—ZREZHITH, F—DIEHFRZEZDLY VA, F—FHIRL-OBICHBEATS 2, TTO
BT TR HFEORRISEMENE T,

PEE A ARERTY B LY Rl TAERLET (FERT 22RLTIEEV),

$E5REY 2 — /L dbm.ndbm | dbm.gnu ¥, collections TV 2—LD k52, Flo~vwy ¥y /il
DR R L TV E T,

N— a Y 3.7 TEH: Python DN— 2 > 3.6 Tk, HFEIFHAIEFERFLEEATLR
CPython 3.6 TIIHFANEFIIAFFEINFE Lz, ZRUERESINLSTEOEEE VWS LD, 20Y
REDEIEDHER L AR XN TWVWE Lz,

MEOMH LRTRERY (callable type) BHRAIFONH L#RAE (MFUHL (call) ZH) 2175 2B TE2MUTT:

I—HERBIE (user-defined function) Z—HEREA 7P =2 Md, BBERZ1TS & THEK

TNET (BHERE 2R), B, K518 (formal parameter) VU R b 2 A UMD EZED A - 75|
BYVR e dIIFUEHINE T,

kIt
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Bt =k

__doc__ BBO R F 2 X0 7—2a Y FHIT, FXaxXxyT— | EZALARE
> a YBKRWEEX None IZR D £F, $ 77 7 RITHE
ARENER A

__name__ BB DAHTT Y, #HZIAALARE

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

__module__ BEDERINTVEIEY 2 —LOAFITT, TV a— | HFXAALAEE
LI WEEE None 1272 D %3,

__defaults__ 77 4V MEZFOF BT 57 7 40 MEXID & | FZIAAARE
N2ZTNVT, T 7 4 MEZFROG B 7205812
None 1272 D FF

__code__ A RANENTEBAERERIT 22— 47V 20 | HXAATRE
FTF,

__globals__ B D 7 a — VB DA - 8 (NOZR) TF — | st LEH
COREZ, BEIERINTVEEY 2—1DrBE—
PNV AETZER 2 E L R T,

__dict__ EEOBEBUEEEZ Y R— T 200 IZEMMBIND & | FHEAAABE
nTVET,

__closure__ None ¥7zI3BI DM 4 D BHZER (51BN DOER) 1T | FiAH LER
B UTHEZRBLTVS L (cell) B 5725 X TN
%D %3, cell_contents BIHEICOVWTOHFHRIT T %
ZILTLEE W,

__annotations__ | ST X —RXRDEFERDBA - HETT, HEDF 13T | EXAAAEE
A =ZRHT, BRYEOFRDVD 25E1X. 'return' 3
ZOX -V ET,

__kwdefaults__ | ¥—7—FHPSIXA-XDFT 7 4 MaZ GOHE & ZIAHATRE
T3,

EHZAARATRE] L7 NLENTVREMEDIZE AR, RASH DR 2T = v 7 LT,

B A 7Y 27 M3k, FEOBUEZRELLDEIIFLAD TEET, ZOMAEE. Bl IXBI
WKCARTF=REMGLEWEEREICHEZI T, BBD get % set 12I1d, @HD F vy MRz W
59, BEDERETIE. I—UERORHATOAEMZYR—FLTVBDTERLTTEL, #
HAHBBOEEISFIRY K- TBFETT,

AT 27 FidJEM cell_contents BFioTWET, THIFEALDEERET ZDITMZ
T, LLDEZFZDICHEZET,

BBERICET 2 Z20MOERIIEBOa - 7Yz v 2ol o0ET, BBONHR
(internal type) \CBIF 2&AZ S L T2 E W, cell BITIE types BV 2 — A6 T7 7L R
TEZET,

AVARAVARAY YR A VRRVARAYV 9 RA T2 NI VA, VIRAL VARV ALAEED
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PP LAJREA 79 = 7 b (BHIZ 22— ERB) 2RO %7,

MAHLEHORKREMS: __self B3I I7AAVARYAF TV 2 T, __func__ ZEE
AT MTF; __doc__ AV Y FORFaXyT—2arXFH (__func__.__doc__ &
ML) T3; __name__ XY v FOHKHT (__func__.__name__ [ U) TF; __module__ & X

Vo RRERSINZEY 2 —LOHLRTD. ETY 2 —LVEDBR WIS None 122D F9,

XYy R Eie, HBECHHEEA 7Y =2 F OEEOBRUEEC (HORERTEZRAD) 7
YR RTEET,

275 2ADENE BERXE>TEEDIFIADA YRRV AEMNLT) BST 2 &, 20EMED
-V EBROBEBA TV 27 2 ERIZTIARXY v FATV 27 b THIUR, 2—FEREAY v K
AT 27 MDEREINDZ DB FT,

TIAMBA VARV RAEEHAL T2 —YERBERA 727 VG T 52212k oTAH Y RK
VAXYy FA TV bEREIN- &, self BHRZFOA VREX VAT, TDOXY Y

FAZY 27 MIRFBINTHS (bound) EWVWWEF, HILWAY v FD __func__ EBHED L
DA TS 27 +TT,

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

FAAY Y FORRICH 2B AT =27 M T,

AVRARYARXY v AT 27 PHARUHEINZHE, REICH 2B (__func__) DFFSHIEN
F9, ZOLE IIRA VARV R (__self__) DEIEY A bOETHIHAINE T, HlZIE C
PEB IO ODEBEZEDL 75X x B CDA VAR VRT3, x.£(1) O LI C.f(x,
1) O L ERITTT,

PIARAXAYV Y RATI 27 bMBA VARV ARAY vy RATY =27 bHAEHINIEE,. _ self
CHRENRTWE " V9 RA4 VAR VR 3HRBIZI FRFDIDRDT, x.£(1) R C.£(1) D
MO LI, RIEICH2880% £ ¥ LT £(C,1) OMEUYHL 2T,

BB, BEA T2 MO A YRR VARV vy RAT I 27 b ADEBUE, A VARV ADL)E
LSO HENZ20IATONET, HBECEoTE. BEZe - AVZBIRALTEE, 20
O — A NVER O T X 5127 2 DR REEICRD $9, £ FEloZ#ida -3¢
REBICH L TOATONET; TOMOMEPTH LAJREL 7Y =7 b (BXCHUH LATRETR WL
BTOATT 2l M), BBIAFTIWOHEINET, b, 7I7AL VY RAXV ADEHEI
2o TV 3 L —PERBEL, X Y v MITEHiIh B A; BfEh 2013, BEDI 2 720
BT H 235G 12T T,

TR L —RBE (generator function) yield XX (yield X DHiZSIR) RHESEKD LIEXAY v K
B2z RL—2EY cEINE T, 2O X5 BB U It 2ldEIC. BRoRKEE
T35DMRE24T7L—XF T2 b2IRLET: £ 7L —&D iterator.__next__() X
Yy FEEOHT L. yield X2 Mio THEIRE SN 2 S THBZEITL RS, BBOD return X
BRITT 2 0HIEL /2 L 21X, StopIlteration fISFEHIN, 4 7L —ZPRTRE[HD
HEBEFTIELTVET,

J)L—F VB8 (coroutine function) async def ZHH L TERSINZBEKP XY v F2 JIL—F
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VBBEL (coroutine function) EWFONE T, FFOH SN 2D X 5 2BIIZ coroutine 7Y =
JIERRLUETS, al—F YBIE async with X async for X/ TR await REHFDZ
EDHERET, DN—FoATITIF 2ZRLTIEZ W,

JEREIHAS = % L — R BEX (asynchronous generator function) async def % ffio TER I N, yield
XEFHLTOWBHEER XY v K% asynchronous generator function WX E T, ZD X 5 B
Bix, FUHEAe =, RS 7L - ATV 7V ERLET, 2DA 7Y =7 M async
for XTHEBMOAREKREZFEITT LD ET,

JEREAA 71— & D aiterator. _amext () XYV v FEFEUH T &, MOUHELFELZXIATH
5y &, yield REMHWEZIRET 22 2 A FTUHEED 2 awaitable BB L 3. ZDEE
DZED return XEFEITT 5, b L IO D D ICHE L 7z & 13, StopAsyncIteration
Bk pEH S, FEEBIA 7L — ZIEH NI REEORBRICEEL 22 212D $95,

#HAIAHBREL (built-in function) MAAABEA 72 = 7 Md CBEAD T v —TF, fHAHAHE
HOHE len() % math.sin() (math BEEDHAAALEY 2 —)L) TT, FIHOELEE C
B TRESINTVER T, A LUEAORKEN: __doc__ I3BBD FFaxXx>y7—2arX
FHTT, FFraXyr—aryhPRwiEEld None IZ72D £5; __name__ [ ZEAEOAHI TS,

__self__ ¥ None WRKESNTVWET (HlAAAXY v FOHHBIRL TLZEV); __module__
F. BEBPERINTVEEY 2 —LOAHTTT, EY 2 —LEADIRWEEE None 127D %3,

HAAH KXY v B (built-in method) ZEFBICIFHAALBEEZHDOETREKL72d DT, 25 56D55
WiE C B SN A o204 7Y = 7 b 2R ARG B e L TR o TV %, #lAA
HBXYy ROHNZ, alist ®VAMA T =27 b2 L7z ED alist.append() T3o. ZDHFEIT
X, FiAHLEHOEN _ self 13 alist TREINDZ AT 27 Mk T,

ISR Z5RABIMUHELAEET T, 2047V 27 MIER. DIV SADHERA VAR AD
777 M) LTIREVWETN.,  new () BA—N—F4 LT, XNVZ—YaryeHRHi-83
e TEET, BUH LI IEIE. _ new () k. HAIRNZRBETIX _ _dnit__ () I

EXh, #izlaAt v 22 20818kicEbhE 5,

DSADA VARV AR FBDIFZADA VARV RIZ, Z7F AT __call () XYy REERTA
ZECPECH LATREIC R D 5,

E2a2—JL (module) EY a2 —Lid Python 2 — N ORREZMERENALT, import X & % W& importlib.

import_module() MAIAAD __import__() D X5 REKEZMUIH T Z & TREIXN S import
system WX > THEENE T, EV 2 —NF TV 27 NI, #EA TV =7 b (ZHE TV 2—A
TERINEBD __globals__ EM»LSMINZEFHTT) TREINLAFEMER > TV g
T, BHEOSIIX. COHFOMRICEHREINE T, FlAIE n.x E m.__dict__["x"] 2T,
EVa—NATY 27 ME BV 2 VOPEHLIZEDN S A - FA TV 27 b2 BATWEEA (F]
B bIUT S S BB WD HTT),

BEORAZITI &, EYV2—NLVOAREMFEEONEZERNLES, Al nx =1 & n.
__dict__["x"] = 1 &[FILTY,

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

) —— -

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

) ——

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

annotations__

3.2.
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ECTY; EVa DT 74 o - RENLGEE, __file._ 3R —FINLET2—-NT7 7L
DRAZTT, A VXTIV RICHINCY Y 73N T05S C EY 22— DX RFEDEFADEY 2 —
LTI, __file BUHERFELRVDLD LAZTEA; 54 77V oBICE — F N IEEE
Ja- DG, CORMEI EFEIA TV I 7 A NDARRAKIIRD ET,

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

CPython implementation detail: CPython 7€ 2 — L FHEZHIRT 2 HIEICED, TV 2—
NHEPEERZREF o TV LTHZOHEIZXEY 2 — R a—TpoNRICHRE U E
T, INREHT 2123, HEZ ALY —F 30, HEZEZEF o TV AMEY 2 — L2 REFLTLIEE W,

ARBLOSRB HRZ LT 5 ZNIEH, 77 AER (VF7AEE 2R) TERSIET, 77 R3H#

EXTV 2 PTERESINLARZERZR>TVWET, 77 ABHEOSRIT. ZOFFIINT 2 %K
(lookup) WCEIERE N E 3, HIZIE C.x & C.__dict__["x"] ICFIERE N ¥ T (7 L. BESREO
BEREZZONDEODPDT7 v /B HDET), BUENZOEKRTHONGRWE E, ZORKS 7 X
THEERMRI oNE T, BES 720 ZDHRKRIEF, C3 XYy FERIERF (MRO=method resolution
order) ZH|H L TWT, HBOMARERIILBEDHITICOLD S X4 7EY F) MAMED D > T
BIELCEELE T, C3 MRO ZOWTD X Dl zlfFdid, 23 VY —RHET 2 FFa Xt
https://www.python.org/download /releases/2.3/mro/ IZH D £5,

252 (CLLET) BUEBENISARAY v RATY 22 +2BZ5 LT B L 2ITE. 2047V =
ZhME __self__BUDN CTHELEIBA VARV ARXY v FA TV 27 MIEBINT T, HHIX
Vy RATI 27 bRIBEI T2 X, BIXY Y RETIV 27 T FEINLATI T b
WEBEINE T, TAIUTE (descriptor) DRE HiExSRT 22, EAOBEHTY 7 X0 50D
HUZBEHEEBRIC  dict | KWREINTVAIHDOREREZZeBHEZ00000 £7,

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

WREM:  name 137 I RHTT;

module__ &7 I ANERINIZES 2 — VKT, __dict__
37 7 AP OLEIZEMDA - -FETT; __bases__ WREKI AL RZRZXTINVT, KT 72
DYVARMIRNBIEFTHATWET: __doc__ 17 FRADKFa Xy MFHT, REBEDHEIZ
None T7F; __annotations__ (A 7> aFn) 137 7 ROEKREZEITLTWS & ZITNE L THT
JT—=23Y BAoHEETT,

VSRA VYRRV R (class instance) 7T AA VARV RZ, 77 ARF 7Y 22 b (LFBR) #MFCHLT

ERLET, 77 AL YRR RAFEFETHREIN-ANEMER->TB D, EHESRORCIZE T
DFFEPRERINE T, ZZTREUEDRODS T, A VARV ADI FRARZZDAH DB D 5 & &
W, MO T IABMERRLET, Rob ol 7 RABUR L —FERBABA 7P 27 o728
B VIAL VAR A __self__  BULTRA VARV ARXY v ATV 27 MIEBRLET, &
XYy RATI 27 bR I ITRAXY v REATV 27 PBARRICERINET; LD " 793R 25
L TLEE W, TRIUTE (descriptor) DRE HizZRT 2. $RHOBHTS Y AX 2%
BLTZ 7AW LB ERIC __dict__ KRFEINTVWE D0 RRZ e DH 200
DHOET, ZIRBUEBRODPL T, DOA T 2l VDI T AP __getattr _ () XV v R&Hio
TWAEHEIE, HROBHEERZTEDICZIOXY v RBPFUHERE T,

BHEDOMRARHIRZIT S & A Y ARV ADWHEZEHM LI TH, 77 ADHELZEHRTLHILEHD
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FH¥A, VT AT __setattr__ () __delattr__ () XYV v RPERINTWBIHEE, B[ VAR
VADHEREHTEIRDDICIASLDX Y v FANRIHEIRE T,

TIAL VAR YR, HIAFRFEDHZEIDR Y v FER>TWBIGE, BUESY — 7 2B H 50
B~y TR ESICRES D TEE T, FHAYV Y R 22U TLEX W,

FekJErE: __dict__ 3EMEORETT;

class__ A VYRRV ADI FATT,

/O FTTxOr (Z7ANFTTII CDRIR) file object WEBDPNIZT7 7 ANERLET, 7744
T2l ViR ARa— by BHD T open() HAAABE. os.popen() .
os.fdopen() . Y7 v b4+ 7Y =7 bD makefile() XV v K (H2ZWIIIREY 2 — L h HiEfEX
NAMHOREEP XY v F)

4727 b sys.stdin. sys.stdout BLU sys.stderr i&. £ X TV XOEHEA S, HFHEH T,
BIOHEELS IR M) =2 1T 27 7 AVA TV 27 MHIfbEINE T, ZOABETART
7 ¥ A M E— FTHDN, io.TextIOBase lIRY 7 AL o TERSNIA ¥ R T 2 — ARV ET,

RERE (internal type) 4 >R 7V ZDBWEHINH > TN B WL Oh0AENE, 2 —FIZAHEhTVwES, Z
NODERIITFRDA Y EZ TV ZDN—Y a Y TREBINLARENEDSH D £ 325, Z T TI3acdose
DD TBEEET,

A—RATSTIb a—FF 7P =7 Md N1 LAYV NAIIN ST (byte-compiled) FATAIHER
Python a—F, I NA FO—F Z2RBLET, a—FA TV P eEEA 7Y =27 FDEW
F BBCE 7Y = 7 FABRO 70— VAR (B EER L TWASEY 2 — 1D a— VL) 12
X UTHRIRZIZF o T0 2D L, a—FA 7Y 27 MEary7F A MR 0nENS Z
ETY; £, ATV TR T 74V MIBEEZEETEETH, a— A 7Y T
BTEFRA (FAMCHEINBHEERRT 2720), BA 7Y 27 P BV, -+ 7Y
7 NIEEARAFRET, BEARER A 7Y =27 bAOBRE (HEE, MECHEOLLT) A FHA.

weAH UEHORKREM: co_name FBIBH. co_argecount 1INES 15 (MEBEHMHSIEL 77
WV MEEFFO5IEUE &) OB co_posonlyargcount INEHHSIE (77 4L MEZFFO5|
Brat) 0. co_nlocals FBEEMMES (5IEED) B — A NVEHRDE. co_varnames (I
0 — A NVEBG AL T2 TV (518> 5% %), co_cellvars (34 X b SNBEHTSMK
XNTWVWA R — INLEEOLRI BN L 7=Z )L, co_freevars \ZHHAZTHOLEIZHMNL 1= &
T, co_code {F N4 b a— RAIERE L TWVWBXFF, co_consts &4 ~a— R TELNT
W3 YT I EMNLIZZ TV, co_names F N4 b a— R THEDLATWBHETOA 72X T,
co_filename I NNA b a— RDa Y A ThTzT7 7 4 V$, co_firstlineno IZBIBODE
FADITHES. co_lnotab IS4 ba—FF 7ty F 2 oTHEANDOXEFITE a— F{IEL=XF
Hl GOV TEA Y X —=T VXDV —R2a—FESRLTLZ X W), co_stacksize 1ZBIEK
TREBRRAR Yy 7% A4 X, co_flags 134 VX TV XHDK A7 5 7% a— R{ILL 7285,

TRD7727¢y b co_flags TERSINTVET: 0x04 £ v M, B xarguments #X %
o TUERDRDNMNBES I ERZMTE 2 5B THNET; 0x08 v MM, BAEDY *xkeywords
W efoTF—U— FEHEZHTEBEAICTTONET; 0x20 ¥y M, BB Y 2 21—
RTHIHETLTOHNET,

FFRHERE (future feature) H S (from __future__ import division) b ¥7z. co_flags @
'y M2 TH5ZL2 T, A=A 7227 bREOEREERAMCLTar I LEATWE L
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ZRLUEF: 0x2000 By M, BIBDFEREBRELZENIL Ta vy f L ER TV EEHEITLTH
NFET; LD AN— 2 > @ Python TiE, 0x10 B X 0x1000 ¥y MWL TWE L=,

co_flags OZ DOy MIRERICHERNICHIH T 2 iz FRISNTVE T,

I—FA TP 27 FHPEBERFL TV EHE, co_consts DRAIDERIIBEMDO FFa X
F—arXFINCHEDET, FFaXyr—a Y XFHBERINTWRWEEIZIX None 12
ZHET,

ZL—L (frame) TSI 7L —2A 7Y =2 MIFETT7 L — 4 (execution frame) ZHK L %
T, FEMT7L =2 L —ANw 747V 27 b (FidZl) MicHB L, BRIz b —2H
BcEINE T,

weAH UEHORHEME: f_back XEATOAX v 7 7L —24 (BOH LEIOGH) T, 203
Ry 7 7L —LDFK FNBA S None TF; f_code ZZD 7L —LATHITINTWSRa— 4T
Yz T, f_locals ER—HAEROBERIMHELN 2EHE T, £_globals 70— ILE
Bufib £ 7 £_builtins 3 AIAAD (Python EH D) HHfZbIET; £_lasti ITEE
RWBA—F (A—=FF 7T 27 bDNA P a—= FXFHNDA VT v 7 R) TH,

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

Rl E = AARRER B £_trace 1X None TRWEEIX, 2 — FOEITHICHEARA XY T
MOHZXN2B8TT (TN IDBFALE D), BEIE Y —RADFHLWITI ITA XY FDFEIT
INFTH, f_trace_lines % False ICKET DI L TANRY FORITEHENLTE T,

FEEIX f_trace_opcodes % True KHEL T, A I—RIDARY FOEREZFAIL TS
rbLnEtA . 20U L —RBEIC X o TEHINZHIAD b L —RINTW 3 BRI
H7=358. REFERA VEZ—T) ZORABFLNZORBZE0H LAKRWI LIZERLTL XV,

f_lineno 37 L —2AHICBI S BEDITHSTT — L — B (trace function) MIT Z OfE
WEZRAAZITO L, HEELRIATRY Yy Y LET (RFROFEITIL—LIVWEEEDA), T
Ny AT, f fileno ZHFEZAL T, v 7D (Set Next Statement iy & d) 2FEET
B

TV—LFT7T=227 MIAY Yy F2—D%K—-FLET:

frame.clear ()
DXV RE7L—2PFEL T2 — N ERADSHER2THIRLE S, £/ 7
L—2DBP 2 AL —RIZBLTWEEEIE, Y2 X =X TUENMTONET, T4
FoTI7V—LF 7927 bV 2EARERSRAMHEHINS X510 ET (BIRIE. Hlstz
ML, BTHS=DIC P L =2y 272 MET 255).

7L — ADBEFEITH DS E RuntimeError A XN 3,
N— g v 3.4 TEM.

FL—XNw Y (traceback) 7TV b PL—ANv 74TV I DRZ Y 7 P L —2%
RELET, PL—ANw I F 7T =7 MAPISIDIEEE 72 & 2 IIEBRINITIER Sz D, types.
TracebackType Z WO U CTHRIICBIER SN D LE T,
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BEEANCHER S N P L —A Ny TR, PISNY F S OMBHFEITALZ v 7 2R o TW B
RoTeLAVEIZ, FL—ANy I F 7Y 27 bDBHED b L—ANy 7 DRNTHA I N E T, fi
NNV EFICABE, ARy 7 bL—2% 7077 LAIITHHATE 2 X518 EF, (try X %
Z, ) PL—X Ny ZIX sys.exc_info() PRI XNV O=FKBHOERL, fEL A4 D
__traceback__ Bl LTELNE T,

T 7T MTHEYINY RN & AKXy 7 L =R (D ELFE AN ) FHEL T -
P —2ZRZEEHINET; A V2 T7) XPMFERNCFEITSN TV S5E. sys.last_traceback
LLT/REZ2dTEET,

BIRINCIER S L2 P L — ANy 7 Tld, tb_next BHEBY V7 XA Xy 7 L —RX LK%
RF 2 HEOREIF. PL—2Ny ZOERZFIEINET,

FiAH LEHORREN: tb_frame IZFRED LB T 2HEIT7 1L —2%EL £F; tb_lineno
BHINDFEAEL 7ATHRSTT; th_lasti BHERMHTI— FTT, PL—ANy ZJHDTHESR
RRICFETESNMTE, try XNTHIADREL. 2OXIET % ezcept Hi% finally Hidk
WIGEIIE, 7L —2A 7Y 27 PHNOITHESLIZRRZ L0 LOLEEA,

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

FEABLFRERFRENE: tb_next ZAX Y 7 PL—ZADRD L~V (FINDBFELIZ7 L — 210D
J5ED) 22y B B WVIERD L ARLHBENEEIE None T,

N—=Yay 37 TEH: hNL—ZNy X7V =7 M& Python 2 — R SBRINICA YRRV R
bTEx2 551k, BHEDA Y RAZ Y AD tb_next BMEIEHTX 2 X351 D £ L,

AFAR (slice) #TZ I RFTARFTI 27 M, __getitem _ () AV Y RDODDRAT A R
ERTOIMODNE T, AT AATY 27 MIHAAAD slice() BIBTHEREINE T,

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

AFGARF T 227 MIAY v F2—D% K- LT

slice.indices(self, length)
ZDRAY v FIZHE—DBEGIE length ZEID, AFARF T 27 D length BREDS —4
VAHEREINT L BICERBT S, AT AT BEREFHELET, TOXY vy Fid3 o
DERD» SRR TVERLET; ThER start BX O stop DA VT v 7 R¥, step T
DBERAIARADEREETT, 47y 7 RMEdwr, GHEAOETHIUL. BEHEDR T4
A BEbLLRNR Y I THRDbOIE T,

BHIXY v R (static method) #7x O b A Y v Fid, ETHALZ XS REKA 7Y =7 b
MOERXY Y REATI 27 "AOEWEIL T 2700 EERELE T, #X Yy KA 7T 2P
MDD AT 27 b, BEIEZ—FEREXY v FA TV 27 b 20T v 8TF, #HH
AV KRBT TRART FTRAAL VARV ADLHET 5, ERIGRENE ATV 27 MIT v TX
NeAT7T =227 M2k, ZAL EEERONRITIIR D FRA, #HHXY v FAT7Y =27 MIE
WIFCH LAJRER A 7Y 27 b2 Ty T LE T, A 7Y = 7 PEREFFUOH T e TEE
BA, FATY 27 MIMAAARIT Y A M T 7 X staticmethod() THEMINZE T,
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DZZAAXVY Y RATO IO I7I7AXY 9 FATY 27 M BIXY v ATV =7 MITIT, Jl
DATI 27 bRTULIT v NTHY, FOXTI 2 V2V TRAR T FTAL VAR Y AL HEDH
FTHEZRBLET, ZOLS3RLTHIG LA FARXY v FAT7Y =27 bOEHEIZOWTIE, L
D7 2—YEFERY v F (user-defined method)” THHINTVET, FI7ARXY v RA TV =
7 MEIHAAAD AV A+ T 7 & classmethod () THEMEINE T,

3.3 %XV Y F4

72 AE, FRBRARTOX Y v FERERL T, KA (BEMEERIRA TR, A 74 AKLRY) 1K
PREDHEEZRETEE T, 4L Python OHE T4 — v —F (operator overloading) ~D7 71—
FTF, THCED, Z77RABEHOEAEFIINT2HMADIRSIBNEZERTEET, fIRE H27T7X
2 __getitem _ () ELWIEZRIDRAY v FEERLTBD, x BDIDTTADA VARV ATHBLT5L,
x[i] 1 type(x) . __getitem__(x, i) ZIFFFHH TS, FRTIERD ROV D BYIR XY v RAERINT
WRWE E ZO XD REEEZEHAS LHIS (70T WX AttributeError 2 TypeError) A3 & E T,

FEEX Y v FIZ None ZEET 5 Z &id. ZRUSHIGT 2THEDSHHATER VW I L 2EKLE T, FlZIX, 7
FAD __iter__() % None WKELLHGE. ZDI FREA T 7 INMIFRET, TDA VAKXV RITH
L iter) ZMUHTE (__getitem _ (O PR XN TIZ) TypeError M L E3,

MAABIZ LI 2L —FF 27 7 A%FEET I 23, Bl SN2 A4 TV 27 ML o TEKRDN D % HiH
WCHREZEEDLONPEETT, FIZIX H52—F7 REAADBEZOFRFEIEHALE I AD LA ER
AD, R7A4AZADERPIEREZZZROD2D LNERA, (WIC DFRFXFa2 XY A7 bPETAICH D
NodeList f ¥ X —7 =z =AW ZD—fITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
IR cls DILWA VARV AER DI EINET, __new _ O IFFHIXY v R T (ZD X
Yy FIEFRRIRCENA TV 20T, HRINICEHNIX Y v FEESTI2HEEH D EFRA), A YV RE Y
2R T 2 XS EREINTWE 2 7 A2E 5B D £F, BOOFIEIATY =27 rparyX b
F7ZDR (ZF7RADHPTH L) KEXNET, __new ) ODEVEEFHFLVATS 7 FDF VR

RYA (BHEE cls DA YRR Y R) TRIFUILRD FEA,

R SR2EETlX, 7 9 RO A VAR R BT % & 121X super ). __new__(cls[,
D WCHEYIZEIBERELTRA—TZ S5 AD _ _new () XY v RZIENH L. #ﬁkk%ﬁiéhk/f N
AR A REREFLMZTHrHIRLET,

If __new _ () is invoked during object construction and it returns an instance of cls, then the new
instance’ s __init__ () method will be invoked like __init__(self[, ...]1), where self is the

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

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

iter__ (), __reversed__()

) —— F—

*2 _hash__(Q)

contains_ () X / v FIZZ 0 &SRRl Rb iz LET; thoRikx
il HET 72 iR 2 # D H D W EET S
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nEEA,

__new _ () OEKRBEMX. EEARELRT (int, str, tuple R E) DY T2 5 AT VAR REMRE D
ARRARTDHILWHDET, $/. VIREREI AR AXT 272DI2, DARLDART TR
T A== 14 FENFT,

object.__init__(self[7 ])
AVRRYAD (__new _ () WX &oT) BRI N, ZADHUH LTIGREN SO H XN
F9, 5377 RA0a v A7 7 2RICE LB DT, BRI IR ZDIRES 7 AD L HIC
_agnit._ O XV FEEOEE, REZSZD  _dnit._ () XYy FIREEZ XD _dnit__ ()
XYy FEARINCHEIH LT, 4 YRR Y RADHEIEY 7 AFRDHEUNHIA I N2 Z & RFE LT
b A, Iz, super).__init__([args...]) o

_new__ (O r __dnit__ O WFEELTAHTII 27 bERRT S (__new _ O DMERL. __init__ Q)
MENE WAL RXTB) DT, __init__() »»HIF None EZIRL TITWIFTERA; 25 LTLE

9 &, EITKHIC TypeError AEHINTLEFVE T,

object.__del__(self)
A VARVADEIND L ZRXPCHEINET, ThET7 74 F 7452 (HUTIED D $HAD)
TRAMNIZREBMEINFE T, BIEI FADN __del__ () AV vy FER->TWAEEE. IREZ 72D
__del__ () XYy REfilchh, BEZFRAD __del__ () XV vy FEIRHNTMIHL T, 4 YRR

VADIEIEY F AR EBALHEICHIFR LRI R A,

_del__ O XYY FDPHERELEISELTVEAS VARV ANDH LWBHREIED, WEELXLGES
i (HRIARZVWDHOD) AJRETT, ZNUIA TP/ b BE v MEhET, BIE LA TV
FOBEEEINSERNIC __del__ () BFEEHINZ 25 DIFEEKEFETT; HED CPython ®
HIETWERHO—E LrRCH X ER A,

AVRTVEPHET LI ZiZ, BFLTWEATI =27 bD __del__ () XYy FBFIH IR LR
ALiEH D FEA

FAR: del x FE#E x.__del () ZMUHLELA —HiF T x OBBHIY U2 1 OE6L. &
HIx DSWBEAIT IR0 T THELZLEOARIHINE T,

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

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

gc EVa—NLDFFaXrh,
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2=,
El=K

Ay R __del__ O BAZERRNTHEIH S NS 720, FATHITIE L HISNI R =
. RO DT sys.stderr ICEEDPLRRINE T, FHT:

del_ O FEDaI— FRFEFTEINRTVWBEE X2, FEOXL Y FHALRIHEE T,
_del__ () T, vy Z%Wokb, 7uv 53 ) V- LED TE3XEND S
BE. __del_

del__ () OFEFICEhmrahza— Rk, 20U Y —2MBLICEE X AT
WT, Ty Fay 2 E230s LAEEA,

del__ O AYETVRDY vy MEDVHIZEITTEE T, o T, (fhDEY 2—
NBEDT) 7 7R AT HRBEND D270 —r IOVEBIZT TIHIBRE LT3 %, None 2
RESINTVEHD LIMEEA, Python I3, H—D7 VX —Ra7 THE 240D a—

(5]
NVATI =7 MiE, o rrm — OV E-DHIFRENBZENCEY 2 — L h HHBREXNE Z 8
PHRIELET; 20X 5870 — VBB & DSBRIPFE L BWES

wa __del ()
XYy RHBMEENTZFFET, A Y R—FENEED 2 —ADBELHHAGETH 2 Z & 2R
TE2DIELOD LNER A,

object.__repr__(self)

repr ) MAAHBBIC L > THUIHEN, A7V 27 b ERT TRKD (official) ] XFH%

RIELE
T AAER B, ZAUT (EYIREEA G 2 5hhd) RICEOA 7Y =7 b 2HAERT 2012 5. A
7 Python RO LS5 B bDTHEIRNETY, TERWVWAEDS, <...some useful description...>

RO FINDBRINERETT, RVEEXFINA 7Y =7 b TRITINUIRD A, 77 AN

_repr__ () BEFELTOVT __str__ ) WERLTVWRIIE, ZDIIFADA VAR AD TIER
KD (informal) ] FHIRBANERE N F1TH

_repr__ () BMMEDLIE T,
ZOMBIEZT ANy ZOBRIZE HWSLNEZDT, 72 SADEREZEA. DVWEVWTHRWE S KIS
TAZEPEETT,

object.__str__(self)

A7 27 +0 BEARXD (informal)] H 2 WIEERRICHE L AXFIRREZEARET 2012,

str(object) XHHAAABEE format(), print() KX - TMENE T, EDHIX string 7P =2
FTRFNEXRD FR A

str__ () DB Python RIAZIRET Z e RHFINRVEWVWIFAT, TDRXY v Fid object.
__repr__ () LFRLDET: X0, FREEREEREEHT I enTERT,

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

bytes Ko THUHEN, A7V 27 bDANAL PXFFNRFZHELET, ZHid bytes A7V =
FRRTNETT,

object.__format__(self, format_ spec)

format () FHAAARE., X512& 74—y FEAXFH ) FZ)L OFHi. str.format() XYV v

RIZEoTHOHEN, 79227 D " 73—~ v MbE Nz (formatted)” XFHIRBIEEED
T, format_spec 518UE. BER T x—< v MbA T a2 Y Db E ELXFHNTS, format_spec 5l

KOBIE. __format__ () ZFHEFTIRUTEID T I FL ALY DT T RIFHAABLDNT DT
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Ta—~<y MEEZELED, AL LR T7r—~v MEA T a VIS RV E T,
BEED 7 —< v MEX DRI, formatspec ZBR L TL7ZE W,
ROMEEIXFHN AT 27 b TRIFERD FHA,

N=Ya¥v 3.4 TEHE: BTROWIXFIIPEINIZEE object HHD _ format_ XYV v FiX
TypeError ZiXHHi L %9,

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

object.__1t__{(self, other)

object.__le__(self, other)

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

object.__ge__(self, other)
i nwbw 3 7 HEERELEL (rich comparison)” XY v RT3, HEFS Y RLE XY v REHEDON
JGEM T D@D TS : x<y & x.__1t__(y) ZMIHELET; x<=y & x.__le__(y) ZMTHL £T;
x==y X x.__eq__(y) ZMOHLET; x!=y & x.__ne__(y) ZMCHLET; x>y X x.__gt__(y)
EMOCHLET; x>=y & x.__ge__(y) EMUIHLFI,

JERIE X Y v FIZGZA 6N BORTICH T 2HAEZFEL L TVWARWVWE XL, Y7L b Y
NotImplemented #iRT0d LNFHA, BFl LT, EFEICHEI TN L 212X False B> True
ZRLET, L2L, ZhoDX Yy FIEREDEZEST e TEL0T, HEHEE TR 7 —ED
aAYTFFAL (e RIF if XOFEMED) TEbh A, Python 132 DEIZH LT bool() ZIFLN
HUTHROEBZHIBL 25,

is »OFHEN S object D __eq () XAV v FDOFT 7 4L FEETIZ, LBLTHLERIEE
2o RO — FDXSIT NotImplemented ZiK L £3: True if x is y else NotImplemented
o _.me_ () XV v FIZ __eq O WTHEEZZEL, NotImplemented THRWVIFGE IR E KL X
BET, MOHBEEFRLT 7 40 M OFEFEIIHEROMRIID D FH A, PIZIE (x<y or x==y)
¥ x<=y LI3RDEVA, —DODILLRZEED SHBEAE T BEI4 KT 21213 functools.
total_ordering() ZZML T ZE W,

HARLDHEHEZ Y R—F L TWT, HEOF—IHS N TELZ Ny 2arfE A 7¥ =27 b
PED L EOEBREEAICOWT, __hash__ () DFF a2 XY FPARKELNLTWEZDOTSHRLTL
éL\O

IHREDRA Yy FIZE (FE5IBMPEEEZT R—FLARVA, AFIEEYR—- T 355 CHVLNS X
D7) 5IBE ANBZATN=a VIFFELER A, LA, __1t__0O ¥ __gt__ O EHVORI
le._O¥ __ge O WRHVORE, BXY __eq O ¥ __ne. O BZNLHHDRHTT . #
HEFDIEI2 2 B CH OBEEE T O T OPHHE F O EHE £ 72 X MEN Y 727 5 2056, Ak
BFORPEINTXY v FPEEINE T, Z5TRVWESEDHHETFDORX Y v RPBEINET,
Y77 5 2 BB INER A

object.__hash__(self)

3.3. BHAVYRE 39



The Python Language Reference, 'J1)—2X 3.8.20

HAAAD hash() BHE. set, frozenset, dict DE I Ny T a®ffiozal sy a YEIDERK
T BEL ST EINE T, __hash__ O XEERRIRITNUIRD FVA, TOXY v Righ
EMWEER, EBERPELWA T 27 VERUAA Yy Y 2l o nWH 2T, A7V 27 v 2
T2 ETHHAINZBEREZ T NICFHED Ty ¥ afliZiHT 22T, TNZTHOEED
Ny Y aBERETAIEBIIHLET,

def __hash__(self):

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

AMR: hash(Q 34T =2 VHED __hash__ () XY v FPIRTE% Py_ssize_t OH A4 XiTY]
DEEDE T, ZHF 64-bit TEALFEATWVDE 8 N FT, 32-bit TEALFREATVWDE 4 31
FCF, AT7Y =7 bD __hash__ () HBHI%S bit 4 KDLV FTHAMESLETH 255
HFTETOIR—PFFTHLELFD bit IE2F =y 7 LTIV, 257 5fiH2)74E python -c
"import sys; print(sys.hash_info.width)" 25732522 T3,

TIAM __eq (O AV FEERBLTOVEREVWAERS, __hash__ () XY v RBERLTWERD FRA;
TIAM __eq () BERLTWVWTD __hash__ ) ZEBRELTVRVESL, ZOf Y ARV RAEFANY
YaRfEalL 7 a v DHERE L THRAEEA, VIRV I a—RINRF Tz P 2ERLTE
D, __eq _ORXYVy REFEELTVWERS, __hash__ () ZERLTUIRDFHA, 2RI Ny a
AR L 72 a YOREIBOWTEF DNy ¥ 2l 4 I 2—KX TNV THEIEDPEREINTVWEDS
TT (A7Y27 Oy Y2 @HRZELT B L. oy 22857 hash bucket IZA->TLEW

£9),

I—P—ERITAET 74V T __eq (O & __hash__ () XY v FEFoTVWET, ZDL
« (A—=TRWV) TXRTOF 7Yz 7 MIHUTEAR D, x.__hash__ O ldx==ydx isy
hash(x) == hash(y) QWA ZEKT % X 5 R@EYRELZEL 7,

eq _ () BA—=N=F4 FLTWT __hash__() ZERLTVWRWVWST I XTIX, __hash__( &
REERAYIZ None ICEREXINZE T, 77 AD __hash_ () XV v FP None DFE. DT 7 ADA
VARV ADNy Y alEEIGL k5 & F B L) TypeError A3EHI &4, isinstance(obj,

collections.abc.Hashable) TF z v 7T 32Ny T afHERDDE LTIELLER@EEINE T,

_eq O BF—N=—FARLIEIZIADBEIIANED __hash__ () O RERGFRELEZVERS, H
JREYIC __hash__ = <ParentClass>.__hash__ 2FET DI L T, ZNEA VR TV RIEZ T
I h A

_eq O EBFA—AN=FAL RLTVWEWVWZ IRABNY ¥ 2P K- bEIHILZ2WIEE, 77 ZERIC
__hash__ = None Z&®HTL IV, 77 AHHTH/RIIZ TypeError %M 3T % __hash__ () %
EFKT 5. isinstance(obj, collections.abc.Hashable) FEUNH L TR > Tovy & 2 AJBE & ik
MENBTL &9,

FER: T AT XFHN AL MO __hash__ O EIZTFHEIARATRER 5 > X L HT 7 YL R
ENFET, Ny ¥ afHIFHEMD Python 7B ANTIZERTH Dl £ 525, Python Z#DIRLE
B3 5mc, THETERIRDET,
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COHMZ, HEIGEIN AN TRERAOKREME On™2) AtRBEZEHI 2 Z e Trlgk
NV — L RWFH (denial-of-service, DoS) 125 2 R#E T35, FHMIE http://www.ocert.org/
advisories/ocert-2011-003.html ZZHL T 72X W0,

Ny Y aHOEEIZ, EEDATL— a VIEBRIHE L %3, Python & Z DIEFET Z{FAE L T
FHA (2 LTER 32-bit & 64-bit ORITHEALD £7),

PYTHONHASHSEED » ZR L TL & W,

N—=Tay 33 TEHE: "Ny adDI7 VELMENT 75V b TEMZRD L=,

object.__bool__(self)

HIEET R R AAAEE bool () #FEHET 2/-DICMU X NE T, False £zl True 2RI
FAUER D ERA, TOXY v RPERINTVRVE E, __len () PWEZBINTVIUIIFUH &
N, ZORERPIEO THNRELARINE T, 7F7ZAD __len__ () D __bool__() DEXEL T
BWFIUE, ZD7 FTADA VARV RFTNTHEARINET,

3.3.2 BHEY I EREZHRAEIAXTS

LFOXY v FEERLT, 7I5RAL VARV ANOBUMET 722 ( BHMEOMHH, JBIEMEAN DA,
x.name DHIFR) OEEKE IR RV A XTBHZENTEET,

object.__getattr__(self, name)

77 4V b DEMET 7 AD AttributeError TRMULZ & X (name 234 Y A X Y ZADJEMEF721%
self D7 I AV —DEMTRVIZDIC __getattribute__ () A% AttributeError ZiEH L7zh,
name 7R T 4 D __get__ () P AttributeError ZiEH L7z X) KFFHINET, ZOX Yy
Fix FrE k) BIEMEZIR S5, AttributeError FIAM 2 LR FHUERD 8 A,

B, BEOBRETEENRO»IUR, __getattr _ O FMPFFHINERA, (ZHUE, __getattr_ _ ()
¢ __setattr__ (O PEKIINIIEFFICEINTVE/RTT, ) ZhE 1RO EDE, T5LAEVE
__getattr__ () WA VAR ZADMODBHAEIC T 7 2T 2 HIENRL B0 TT, £z, Pl
EHA VAR Y ZERIIRH L TR, HEA VAR ZADBEMEFEICHA LRV 2T (Kb hicto
FT7V 2 VHEATEZET), BHEEZEZ2CHIELTY AP TEET, ERFCEET £ X
BSERITHIEES 2 iR, LURD __getattribute._ () XY v FEBIRLTLEX W,

object.__getattribute__(self, name)

JIADA VAR YA T BEET 7R BRET S0, BEFCTFOHEINEST, 75
AD __getattr__ () BEBRBLTVWBEHE, __getattr__ () &, __getattribute__ () THRIIZ
FEOH§ 720, AttributeError B2 X LR WR D IZN T EA, TOXY v Fid FHRE )
JEMEE %R 3 2>, AttributeError BIAf 2 EH L E T, 2D XY v FAFIRINICIEERZ < FEUH X
NTLES DRI D, EEORIITE I, HDERBEHER2TADT 7 RXT, HlZIX object.
__getattribute__(self, name) DX ICHREI FADX Y v RERIUBEBHLEZM > THEOEH XX
TR D £E A

AR SRRSO AA BB SIEEICIF O S RRHEX Y v FORRKRTIE, ZOXAY v FHHE

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

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

object.__setattr__(self, name, value)
BHEORAPRALNLBCIEIHENE T, ZUIBEBFEORADBE (ThbDB. 4 VARV AFHE
ANDEDORA) DD DI ENE T, name ZEEH T, value 1 ZZDEHEITRAT BETT,

__setattr__ () DHFTA VRAZX VY ZABEHEANDRADPBER S, HEIZSZADINERUCARD XY v
FEMUOHI RFUIE D 8 A, XX, object.__setattr__(self, name, value) ¥ LET,

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

object.__delattr__ (self, name)
__setattr__ O WP TOVETH, RATERLEDHIBRZITVWEST, TOXY v REEETLDIL,
A7V 27 MiTE 5T del obj.name HEMKDIDH 2 HETIFICLRIFUIRD FEA,

object.__delattr__ I obj ¥ name ZEL THITT . BEEANNY M ZEHLET,

object.__dir__(self)
F7Y 27 M2 dirQ) BPEFHI e 2T EINET, =7 Y AR INRFIUIRD 8
Ao dir ) WFBRENIS =T Y R B VX MTEWL, Y—MLET,

EJVa-IDBMET VLR ZHREIA1XT S

FER 72 4R __getattr__ & __dir__ b, TV 2 —VEUEND T 7 A B I ZAXTA XTZDIfE
ZET, EVa2— L RLD __getattr__ BABIIEMRTH 2 1 51 EZZITEWD., GtELLEZETS
A AttributeError #EHL T, BUENEIS 2 - AT =27 2o, BEDME, DFD object.
__getattribute__ () TR B2 o 7285 E . AttributeError ZXH F 51, €Y 2 -1 D
__dict__ 25 __getattr__ PRI NFET, At okGEE ZOBEATHEIE N, BERINKR
ENET,

_dir__ BEBBEIEEZTRS 3. BV a— D7 7R ARRERELHIER T XFIDY — 7 v A BRI T
ERZD FRA, FETIAESE. TOBBIEIEY 2 —LOEED dir() R FEXL 7,

X DML VRETDEY 2 —LOEHE (JBHES T BT 4 DRERY) DHREIA ZXDTDIT, £ 2—)L
A7 MO __class__ BT types.ModuleType DH 77 I ADHETEE T, HIZIERD X STk
%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/...')

(KDR=I1ZFiE<)
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(FiDR— 25 D %)

super () .__setattr__(attr, value)

sys.modules[__name__]._ _class__ = VerboseModule

_class__ ZELREZDHLTDH, HEDPHIZDEELT 2

AR: £V 2L __getattr__ BEFZRLED _
L ZDEXHHEDONBMRZTTY - Y 2—1D globals NOEHET 7€ 2F (EY 2 —LHNDa— FH
HEEY2—LD globals DEBLTH) HELZIFTERA,

N—=Yay 35 TEH: £V 2—1VDEMY __class__ DBEZAAAREIC R D T L,
N—=Ta ¥y 3.7 TBI: __getattr__ £V 2 —VEMEE __dir__ Y 2—VEM.
BE:

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

TR T2 (descriptor) DR

UFRDOXY Y Flid, TOXYy F2FDI7 IR (0WbWw2 TRAIUTR (descriptor) 75 R) DA Y ARV R
D, A—F— (owner) 75 RAFHET DL ZROAFEHEINET (FTRZYFRIE, A—F—DF 5 AFFE
. FOEDNTND» DY I AFEFIZRITIUIRD FEA), UTOFITIX, ” BHE 2k &iint—F—2
FAD __dict__ OFmT 1 (porperty) DF —TH 3 LI RBEZIHEL 5,

object.__get__{(self, instance, owner=None)
F—F =272 (ZIRBNT 7 RRADHE) . T ITADA VARV R (4 YRR REWET 7k A
DHE) ODBRMEIERICEIH XN E T, instance TBLUTEEEZ 7 7 AT 2. 7> arD
owner 58I A —F—2 5 XT3, owner ZHUTEMET 72 RA$ % & %% None TT,

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

PEP 25213 __get__ O ZF 12022005 BZF OO LATREA 7Y =27 FTHI L ERLTVE
3, Python DfAAAD TR Y FRZIZDOAEYR— P LTVETHE, H—F =T 18OV —
ANOHIZIEH A DG EREL T2dDbH D 3, Python @ __getattribute _ () FEEIINED
ES3EbLLT. MAO5IEEICELET,

object.__set__(self, instance, value)

F—F—T T ADA VARV A instance LDBYEEFTT-7ME value ITERET B BRICFERHINE T,

__set__ () HBWVIE __delete__ () ZBMT 2L, TRAZVTRZ IF—RFRZ) IR ZEDD
F9, FE TRV TRZOFVHL 2SR LT X0,

object.__delete__(self, instance)

F—F—T FADA VAR VR instance OB EHEIRT BRI EINE T,

object.__set_name__ (self, owner, name)
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F—F =237 7R owner PERINIRETIECHINE S, 74 A2V FXIE name 1IZEIH 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')

Al VS ZAF T DR ZSLTLEE W,

N—a v 3.6 Tl

__objclass__ JEBIIZ inspect EV 2 — X o THREI N, DX TV =7 " ERINI2V 7 AERE
TH2DIfbNET (ZOBRBMEZHEUNCREL TBL L, BN 5 RADEHEZ ETRICHAN IR ¥
T)o MUHINZMHICE > T COBEBUTIEEINZZ TR (B LIEFZDOY T TR) DA VARV AN
1 FHOMBES B UTHFD LEERIATWS Ze2REE T (Bl xiE, CPython IZF@ I AT ARWL
C TEITEINEAY Yy RICZOBEBMERELET),

TRV T2DOFUHL

—C TR ) IR eIE, R T R EICBE 3 2 81/F (binding behaviour)” 2404 7Y 27 FEHEDZ &
T3, TAZ VT RIE, TAZ Y FZT\ b ai (descriptor protocol) DXV v R: __get__ (), __set__ (),
B __delete._ () ZfioT, BUET 7 ERAEF—N=F4 FLTVEHDTT, TNHEDXY Y FOW
TP T T 27 MR L TEREINTVWEGE, A7V 27 MITRAZ VSR THE L V0ET,

BEE772ADT 74V OEfER, A7V 27 FOFEPSHEEROH LD, HEFRELRZD, HIFRL
72D T30 DTT, HlZIX, a.x ICLZBMOMBETIX, £3 a.__dict__['x'] . KIZ type(a).
_dict._['x']. ZLT type(a) DI 5 RTAKX 2 5 ATHRVSDITE L. ¥\ o 7= BAICHEAE
ZhET,

LAL. BMBENROMED, TAZVTEZAY Yy FOWTIHZERLTWEA 7Y =7 M THAUL, Python
ET7 74V bOEWEE A —N=F 4 FLT, ROHITRZYTFEZRAYy FEBCHLET, Llo#EgEoH
DEZTTAZYTRRXY y FRFIHEINLEDE. EDTRAZYTERXY v FRERINLTVT, ED XS
WK XN iR E L E T,

TRV TREPH L OER L 22 01F. BEAANDOHM (binding) . T4DH a.x TF, 5B LDES
TR TRHEESINDE T a WRKIFLET:

EEFUH L (Direct Call) RHHMT, 2o o> icfbZWIECH LEEEIX, a— RPTEEZETZ 2V
TEXY v ROMUHL: x.__get__(a) 75205 HDTT,
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A4V AR AR (Instance Binding) F 7Yz 2 b A YRRV AAKET 2L, a.x EFCHL type(a).
__dict__['x'].__get__(a, type(a)) WCEMINZE T,

9 5 AFK#E (Class Binding) 77 AANHET 22, A.x EPFFCH L A.__dict__['x'].__get__(None, A)
AN ET,

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

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

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

(staticmethod() % classmethod() Z&¥p) Python XY v Fid, 7 —XT7R 7 ) Fxe LTEEZHN
TVET, ZORR, A VARXVATEAY Yy FEHERLEZDA—N—F 4 FTEET, ZOZrIZLD,
fx DAY RAREYADBELZ FZADMDA VAR YR BAVICE L 28E2EET A2 e A TEET,

property() BIBUIT — X T AV SR LTHEREINTVET, MoT, A YRRV REHZ 0T 4D
FEE A —N—=F A F T2 TEEH A

slots

__slots  EfFES 2, (FaXT4DEIR) T—RRAUANZIRINCES L. (RIIC _ slots  TH
FLTVEDLH I IRCHFELTOVALTRWRD) _ dict. S wedkref  Z{ERLRVWESICTE
F9,

_dict B DITHART, BN TE 2 XV EMIEII»ZYKRENTT, BEEREOAVY - K2k HHA
FTE%3,

object.__slots__
DY I AERITE, A VAR APV ERBH RS XTI AT 770, 3TN0 —
FURARRATEES,  slots 13, &4 Y AX AT L THE SN BB E Rl RHEEZ
HEfRL. _ dict ¥ _ weakref  PEBEIRNAERINZVWESICLET,
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__slots__ ZF|BI3EDER

_ slots  BEEBRWIIADLWEATEEE, A VARV RAD _ dict @Y weakref
EBIEE CHARRET T,

_dict___ EBHBROVIEGE. _ slots WHIFEINTOROWHIBRER A VAR RRAT S Z
PIRTEFRA, FIBINTORWEBHEFH > TIRAL &5 & L72EE. AttributeError 23EH X
NET, MEBREBEHINCRALZVWORS, _ slots  ZEST BT '__dict__' 2ZHAOD
= Y RIGEMLTLEE W,

_ slots  BEFERLTVWDETFZADKA VARV AL weakref  BEPILVEGE, 4 VARV R
W3 255208 (weak reference) IZHR— b ENEVA, ROV K- 2R ER S, _ slots
ZEHETHBIC ' __weakref __' BEARHLDI — & Y RIZEBIML TLZE W,

__slots __1F. 77 RADVRNUTEERIINT BT A VTR (TRO) TR (descriptor) DEE %
SR) Zflio THEINE T, TOME. _ slots  WKERINTVEA YRRV AEBDT 7 4L
MEWZZ S RABEZH o THRETERL RS TVET; 25 LARVE, TRAZUTRIZLKZRAEY 5
AEEP EEEXLTLESI LT,

~ slots  DESOIERIE. FANERINZT7 IRIZTICIBEYERA, B/ oA TES SN
__slots___ W@FFI7IATHHRAMRETT, 7L, F7 7R & BED _ slots (Z 22X B
D Ry NOHFTDAZDHBNE) ZERLBRWVIED*_ dict__* % ___ weakref __ ZFHE T,

HB7 AT, BREZSATTTRERINATWA ROy MEEHRLESA, HEZ 52020y b T
EBEINTVEIA VARV AERBIZ (TAZV FR2E2HKT 7 A0 5EHERIGELRVED) 772X T
ERARDET, ZAUCEKD, a7 AOBENRERCK > TLEVE T, FRIZ. ZoREL Y
DI OErDF =y ZBBIMENS 0D LIALER A

22T slots &, int X bytes X tuple DL R " HEED” HlARAABIDLIRELZT T
A TIEFENEL £H A,

_slots  WZiE. XFHNITROWRIERIREA 7Y = 7 b RRAT 2 e TE % T, HEMBES 2
MTEET; LA LREK HEOEF —ITHET 2 EIT 52 ORHKLERIE D HTohsrdb L
EEA.

~class  ~NORAWEZ, WHDTZ I ZAMNEIL  slots ZFoTWb e 2DAEEL 75,

BREDORT Yy N EROB 7 Al o ZERKIITEETH, 2oy FTERINLELE2Ro# 2
FRF 1 DIBeENET (ORESZ FADZRB Yy MEIETRIFIIRD EFEA) - ZHUCEKRT S L
TypeError 2AH 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.
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333 VSREFZEHREIALZTH

I IABMUD Y 5 RAEMEKT B e ZITHT, MEKTTD Y 7 AD __init_subclass___ WU HENET, Zh
EHMHAT L, Y77 RDEFELEET 27 7R 2E L IENTEET, TR Z77R7aL—&xet
THRMPTOVRTH, 77 R7aL =&, TNBEHSNLRED Y 7 AICDAITHET 5 DITH LT,
__init_subclass__ &, $olEB. ZDXAY v RZERLALIZ FADEROY 77 5 RTHHAINE T,

classmethod object.__init_subclass__(cls)
ZDRYy FlE, ZUNERINL T T APPREINLBICHTEIEENET, cs 3FLWF 72
FATT, BL, TOAY Y FHRL YRRV AXY Yy Fe LTERSIND &, BRINCZ FAXY v ¥
WEEhE T,

MLWwr 72520072 —v— R385k HDOr 52D __init_subclass__ XN T,
__init_subclass__ ZHFHALTWaMD s 72 DEHEED-DIZ, LLIFODa— KD X 51 2HER

¥ — FEEEIUE L7 5. MOFIEIEIE Y 5 2125 S HTRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ D7 7 # /L bEEIMBITVERAD, MOLrD5/8E & HITHIHEX
N8, =9 —%2EHLET,

FR: X&ZXI7 I 2Dk Vb metaclass 135D ORIBAEIC L » TIHE X4, __init_subclass__ ¥
CIEXNB Z LIEH D FRA, EBRORA X252 (WRAARE Y FTIERL) & type(cls) & LT
JERXTEET,

N— g r 3.6 TEM.

AR SR

F7 4V TR, 77 A% type) 2o THEINE T, 77 ARKIEH LOARIRHTEITIN, 757 R
£ type(name, bases, namespace) DFERIZE —AIVICHBEINE T,

I 2ER T O RAZIHRAEZAXTEET, ZDEDIZIET 7 AEHRITT netaclass F— 7 — F5|HEE
T ZDX DRI EEFRITICEUED Y 7 A ZWAL £F, XROHIT MyClass & MySubclass (X7
rdH Meta DA VAR VATY:

class Meta(type):

pass

class MyClass(metaclass=Meta):

(RDR=I1ZFi <)
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(FiDR— 25 D %)

pass

class MySubclass(MyClass):

pass

75 AEBROFTIEEINZMMDOF— T — FEIEIZ. BIRT B ITRTOXEX T I ABIEICEEINRE T,

77 AEBVPFEITSNBET, LUFORT v IHELCFT:

MRO x> kY ORI THONS;

WYX R T 5 ANRRES NS,

75 ADHEZEMPERS N5,

7T ADREINEITEIND;

JIAFTY =7 FHEBN D,

MRO I kU Dfi#R

7 7 AERICHHNBHED type DA Y ARV ATEBRWIGE. ZDA VARV AD __mro_entries__ XV v
FOMBEINE T, A o/258. ZOREZOIDEHRICHOZ IV ES 8 LT, __mnro_entries _
AV FHRRTHENE T, ZOXY vy FiE, ZOREKORDDIZEDLNS 2 7 ADX TN %2R S 2Tl
DEHA, TOXTNVBETHHILdDHD. ZDXIBHETIEZDOHEKIIEHASINET,

BE:

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

BIBRXZ TS ADRE
25 ZEFSH U THEIIRA X2 5 203, BTFO XS g shE ¥
o HELHTNEAZZ 5252 5N TOEWEAIE. type) AMEbN T T,

o HRWIBRA R ZANEZHNTWT, 2708 type() DA Y AR VR TIRIBW HE, Tz X270
TR LTERFENE T,

e HRMBRA R F R LT type() DA VARV AWEZ BN, HENERINTWEEIE. &
BIRE L7 (MORBIRTIRD FO) X 22 5 2ApMibhE T,

ROIRENIZX Z 7 Z 203, (b LHR) IHRINCHEE SN A X 7R HESNLTRTOR-RY F
ADRART FZADLREINE T, MOBIREMNRRA X T RE, TNEDRX R FREHOTRTOY T RA T
THDBEIRDBDTT, XAXRI FREMOENS ZDEMERG - SR FHUE. 7 5 AERIE TypeError TR
ML ET,
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75 ZDRBEZERE D HEfE

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

into a new dict.

AR F R __prepare__ BMDRWVIGE. 77 ADOAFEBIEZED HFEHE<y ¥y e LTHHbX
nEd,

BE:

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

75 AKFEDRIT

7 5 AKMEDS (KEDITIX) exec(body, globals(), namespace) & L THFEITINE T, BHOFPUHLL
exec() DEELEWEZ, 7 7 AERDIEBATLTITONLIHE, LIS ANVRa—-TITLoTT 7 AKK
(EEDRXY v FEEE) PBEDRA—TLIMUD R a—-Th o402 BHTE S VWS HTT,

LU, 277 REBRVPBEBNETITONLIRTE A, 77 ANMTERSNIAY v FId7 FRARa—-FTE
RINLAHERZ LB TEEVA, ZIRAEREBA VAR VARV v FHT TARXY v FOBRAIDAZ
A=BnoT7 72 RT 50, ROEHTHIT S, BEEIICHNZ a2 —-F2BY60Tnd __class__ Bl 5
7R ALZRFIUIRD TR A

VSRFTS T FDIERL

7 I AREDEITICE o TO 7 ADLHET MBI HIAL X725, metaclass(name, bases, namespace,
xxkwds) ZEOH T I T IRAITI 27 P2MERZINET (ZZTEINZEMDF—Y—FiX
__prepare__ IZEEINZHDEFRILTT),

DI ITAATY 22 M, super() DESIBEHERICE->TBRINZDBDTY, __class__ &, 7T AR
KD XY v B3 __class__ ¥71F super DWVWITNEZRL TWVWERHEIIZ., T 284 T2 X o TIERE
NZWHRO /v —Y % —BRBTT, ZHE XYy FREXINZRIDOFIEBICESOCTHEDIH L EITS
ToDIERHING 7 T RAFENEA YRR Y AN E NS — ), super () OEFIBIEAN L F AL Ra—
FREHDWTERSIN TN DY 7 AR IEMICHENT 2 Z L ZAREICL £ 3,

CPython implementation detail: CPython 3.6 & TlE, __class__ &I, 7 7 AAHTZEMICH B
__classcell__ TV P =2 LTXRIZZRICEINET, __class__ BILBFEELTVWEEGEEE. 207
FADIELL ML XN 272012, type.__new__ OFFUHLICEEZET 2 FCLICEMEINE T, KBLE
#1%. Python 3.8 Tl RuntimeError 1272 D ¥,

FIHNEDRARYZ TR type REIEHINZIX type. __new__ RMUHIT X R I 5 2% FoTW0W3 E EiE, 7

FAATY 27 PERAEM L BRICRD AR R MEDOFIEDEB S E T
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o WM. type.__new__ H __set_name__ () DEFRINTWNVE TV 7 ADHFZEMICHEETDT R
VSR EINELET,

o RIT, FNHETD __set_name__ XYV v R, ZDOXY v RBERINTWEI TR, BXUZEZ
WEBT 2720 FRICED Y THATWAERZ5 5 LTHUOH I £,

o RIRIC.FILWVWI FADXY y FIRIEFE T < LICNBET A2 9 AT __init_subclass__ () 7 v
WO ENE T,

IIRXTI 27 PIMERINTRICIE, VIRERICEEFNTVE 77 AT7aL—& (LU Kr 5
2F T2 PDEIN, TAL—EPIRTA TV PRI ITERINSZ 7R L TR —HILDELHZE
RICHEINE T,

FLWZ 5 AW type.__new__ THEBINE ZiX, ARZEME e LTSI A7 =7 MEFH LWL
B ZD~y ¥y ICERXN, TtOA TP 27 PEIBEINT T, BILLERALEZ30EH5AL LEHD
TaFITIvIEN, FIRF TV D _dict_ BHICHRD £5,

BE:

PEP 3135 - New super BEERD __class__ 70— ¥ BIRICOVWTEHR L TWE T

AU S ADRAE

X R T ZFRY BWBENFAMEZ > T0ET, ZAFTHEINTELTA 7712, FIFER, vri3
. AR I =2—ADF v, HEIT VS —> 2>, HE v T4 EK x>y, JV—0V—0, %
LTHEI) Y —2ny 7 A wo72500H D 35,

334 AVRAAVADAREIAREY T IS RAFT VY

UTDRAY v FIZHHAIAABEE isinstance() ¥ issubclass() DT 7 4L+ DEIER LEHE T2 DICFH
LEd,

FFIZ, abc.ABCMeta X & 7 7 A&, WMREK Y 7 X (ABCs) 27 RAEEEE S F A (virtual base classes)” &
LT, fiho ABC 28, EED Y 7 2% (#AAAMZEL) BIGEINNT 572012, ZhoDXY v F25E
ELTVWET,

class.__instancecheck__(self, instance)
instance B3 (B, FIIBHEERND) class DA VARV AL EZEZ LN EIT true IRLE T, EFR
T TWViUL, isinstance(instance, class) OEED/-DITFFHEINE T,

class.__subclasscheck__(self, subclass)
subclass 2% (EA%E, F7IIRHERNT) class DB T2 7 AL EZ LN ZHEIT true ZIRL F7, ERS
NTWIUZE, issubclass(subclass, class) OEED-DICFEIH N E T,

BB, INEDRXY Y Rk, 772ADH (X277 R) L TREINE T, BBEDI IR ITARXY v RE
LTERTAILIITEFHA, ZHUI. A YRR VRAZNEAEDS I SR THE ZDBEEITDHR, Y ARY
ZWMPHENZEHRXY v FOMBr—EBLTVWET,
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BE:

PEP 3119 - HREEI S ADEA MREIKZ 7 R (abc TV 2 — L2 S) 2 5iEICBEMT 3 XRICH
WTOEBED S, instancecheck () ¥ __subclasscheck () %@L T, isinstance() ¥
issubclass () WCHBOENEL X2 7-DDMIHRDELRRH D FF,

335 PxxUyIBEIZIalL—FTB

FFEX Y v REEFRTHZ LT, PEP 484 TIREINY =2V v 7 7 7 AMX (B 21X List [int]) & HE
ETxFT:

classmethod object.__class_getitem__(cls, key)

key 1CH MBI TRIMLE N 22V v 2 7 IR RT ATV 27 FIBLET,

DAYy RIZIZIAF T2 NHAEPLBRIN, 77 ADORRIZERINA TV, BRRINIZZ 52X
Vo FIZkRYET, ZOBIIFICHNRE L Y FTHES 20I1IHb o TW2 DT, ZHRUNTOMHIZHE
BINFEVRA,

BE.:

PEP 560 - typing € 2=l P22V v 7RI T 2 FFEATICLEHR-1

3.3.6 FUHLAIREA TPz I bZEITZal—+T B

objec‘c.__call__(self[7 args...])
A VYRRV APH YA LT 7 RHEN” BSOS E T, 2DAY v P x(argl, arg2, ...)
ER/RINTVAIGEAE., THUIKEPICT type(x) .__call__(x, argl, ...) WKEHIIhET,

33.7 A7 F%ZIZal—F93

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

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

) —— ) -

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

merical operators. It is recommended that both mappings and sequences implement the __contains__ ()
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method to allow efficient use of the in operator; for mappings, in should search the mapping’s keys;

for sequences, it should search through the values. It is further recommended that both mappings and

sequences implement the __iter__ () method to allow efficient iteration through the container; for map-

pings, __iter__ () should iterate through the object’s keys; for sequences, it should iterate through the

values.

object.__len__(self)

FEOCH U CTHAAABEE 1len() ZRELE T, A7V 27 VOEXE 0 UL OB TIRIRITHIRR
DERA, /e _bool O XYY FEERLTBEST.  _len ) AV RMBW0EBRT IR A
TV ME, TNMEEaYTXFAMNTRBEARINET,

CPython implementation detail: CPython Ti&, #7327 PORXIIHEAKTSH sys.maxsize
TH2ZePERINET, EXD sys.maxsize FBZ 258, (len) DX I R) WL O DOHRER
OverflowError Zi#XH T 2TL & 5, Bl L TOHET OverflowError ZEH LR WL ST
I12&, A7V 27 M meth:_bool XYV v FEERLTOWRITNERD ¥ A

object.__length_hint__(self)

MM LT operator.length_hint() #FHELF T, A7V 27 FOHEEINIEX (RBEOHD &
DEDPSTVEDP-TDTErDLNERA) ZIRSIRIFNIRD EEA, XX 0 DLEOBEETRY
AUER D FHAL IBDEIX NotImplemented £ R 2FEDH D T, ZDHAIX __length_hint__
XYy R eprolHarRICL b ET, 20X Yy RiFMMPcRELTH H, EMEIZHETIE
HHEEA

N—a v 3.4 Tl

AR R4 20730 RO 3 XYy Rz ko THHINCAT b E T KD K5 RIFECH Ui

al1:2] = b
XD &S ITHRE

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

UTbFAETT, BELRWVWRA T L ZDHEZEIZ None THDOLNE T,

object.__getitem__ (self, key)

self [key] DfEFHM (evaluation) ZHBLF 27D UL EINET, ¥ —F Y RDHE, F—L LT
BREAIARA T =27 P XM TERINIRY FHA, (=7 A2 LI 21— T 255)
BDA YT RADOBIUE __getitem _ () XYV v RRELRD FT, key DABEYREITH - 72358,
TypeError ZEMH L THDEVETA; (ADA ¥ 77 ZEIZN L TH & 2 DfFIR % 1T - 72 £ T) key
W= Y ADA 77 AEENDMETH 5358, IndexError ZAH LRI RD $EA, v 7
BDGER key ICRRD DD 256 (AT HITEENTWERWEE), KeyError Z ik LT HUI7%
DEVA

AR for V—TTiE. =T VRADKIHEIELSMIHTEZ X51F 274D, RIERA VTR

52
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IR LT IndexError 25EHIN2 D HIFLTVWE T,

object.__setitem__(self, key, value)

self [key] IZH T 2MRAZFEET 2D HINET, __getitem _ () LR CEEFHEIDHTI
EFDET, TOXYy FEFEETEZZ2DX, H2F—ICNTEHEOEEZYR—FLTWEH, Hizk
F—ZBNMTEL LS5~y TOBREL, DIERLZBEEZNALZIENTEL Y —F Y ADHERIIT
Fo DIEZ key IR LT, __getitem _ () XV v FEFEEROBISIOEE ZTHRIFIUIRD $EA,

object.__delitem__ (self, key)

self [key] DHIFRZHEET 27D EINE T, __getitem () LEUCEEHFEHENDHTIIED F
To ZDOXAYy FEEETZZDIE, F—DHIRZY K- PLTWE Yy TOGAEYL, BREHIRTE
23— Y ADBERETTT . RIER key MU TIE, __getitem _ () XYV v F L [ERRDOHISDZEH
EATORTAIRD ¥ A

object.__missing__ (self, key)

self [key] OEE LBV THENCF —DFLELRDP o ZLHEIL. dict DI T 7 7 ADRDIZ
dict.__getitem _ () W&o TREFHINET,

object.__iter__(self)

DXV vy RliE, avy7FIHLTA TV —ZPERINZBCHECEENRET, ZOXY vy RiE, a2
VTFHOETDF TV 27 N> TRIBUIEITE 2 X577, il ATL—RA 7P 27 FRIRX
BRI FHA, v BT TR, aryTFROF—ICE > TRELBE L 2T h 2 A,

ATV=RF T2 b THIDRXY v RERETIDERDHDET, A 7L —XOHAE, BPEE%®
BERTNUERD FVA, ATV —2A T =2 MicBT 2 X DR ERIE. typeiter 2R TL
72EW,

object.__reversed__(self)

reversed () MAALBEBDTAAA T —>a v 2FEET 012, (FETHUR) BEHELES, 2
VT FNOREREZWIAIA 7L =T 5, HILWATL—ZERITNETT,

__reversed__ () XYV v FREREINTVWRWIEA, reversed() HIAABBIE sequence 71 +
al (__len._() & __getitem _()) Bffio7/fIEIC7 + =Ny 7 LET, sequence 71 k2
NP R—FLA TPz M reversed) XD HMEBOVWEEZRMT XI5 HFICOA
__reversed__ () BERTHINETT,

JFE 7 A MEET (in BEY not in) IFEE, 2T FOHERITNT RO X5 1cFEEEINET, L
ML, AV 7FA 7Y =7 PTUTRORRX Y v FRERL T, KDRRNBRELEZIToD, A7 b
MATITINTRELTHBIVWESIKTEE T,

object.__contains__(self, item)

JRE T R MEEZHET DI EINE T, item B self NIZIFAET 2HBAWCIEER, 25T
BWBEIEMREZRIBRINIRD ERA, v 7F 727 POBE, ELF—vEHOMTIERL.
FoZTRRET R M EEZRITUIRD FH A

__contains__ () BEBLEVA TS =227 MW LTI, XAUATYy FTRAMIET, __iter__ O %

fHo/KiEEHAAE T, KWy —r Y ARKETa bal __getitem _ () Vg3, SEL T 7

3.3.
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LYZDO D Z2ZRLUTHREW,

3.3.8 #EEZITIaL—FT3

UFORXY vy FEERLT, BIERA 7Y 27 b 2L 32— T2 TEET, REOEOMERT
FHAR— PSRN TRV E S REFICHIST 2 XY v F GEEROBUEICN T 2 8y FHEAERZY) & R
ERDEFICLTEIPRTUIRD THA

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

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

_xor__ (self, other)

object.

object. _

object.__or__(self, other)
INHDXY y FRIEATIHBEMBEETF (+, -, *, 0, /, //, %, divmod (), pow(), **, <<, >> &,
) RFEELEST, fIZE 2 __add_ ) AV Y RDBHEITADA VARV ATHSEHE.
x +y ZiMiiT 5L x.__add__(y) PMEENE T, __divmod__ () XY v Fi& __floordiu__() &
_mod__ () BEHTZOLEMTRIINUIRD TRA,  truediv. () EBEE LTI EXA. H
HIABD pow () BBO=ZHDO D DY R— b ZINTORITIUIRSBRWIGE, __pow _ O EAT> =3
VOEZRIBEZIMEZ DD LTERINRITNUIRD £V A,

INHDRAY v FOWTNHOLE S N5 18U T 28 E 2Rt L TV iR WG E, NotInplemented %
KFRETT,

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

object.__ror__(self, other)
INHDRXY y RERFATIIHEMEE (+, -, %, 0, /, //, %, divmod (), pow(), **, <<, >> &, ~
) O, WHEFIRHF L (AN X oN) borEE Li?o_ﬂ%®%ﬁu EM@W@ﬁ?
PHIET 2 HAE Y R—-PLTES T | JFHHETIRZZMOBHICOAFIHEIAET, *
2By __rsub__ () AV RDBHBIFTADA VAR /X“C?é%)i’/zn\ Xx -y ziMiiTse

x.__sub__(y) 2 NotImplemented %iE3 & Zid y.__rsub__(x) DMHINZET,

7272 L. ZHEEET pow() 25 __rpow _ O BMERZ 2IFRVOTERELTL 23V (BGRH 0 HRIH
IR WCHRIC IR 2 5T )

AR AHOWEE FORBEMOWERE TFOROY 77 SR THD, ZOHTIZIFATHIAY v
Rzt d 2 B A Y v R BZZEENERIN TV RHEICE. EHOBHEEFOIERE XY v P2
MEZNBHNT, ZDOX Yy RBPEINET, ZORZEVICED, 377 5 ANFOEE L I — -7
4 RT3 eDAEECRD 5,

object.__iadd__(self, other)

object.__isub__(self, other)

object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

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

object.__ilshift__(self, other)

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

__ior__(self, other)

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

RHEELET, ZNHDAY v RIFEEZ A VT L — T (self ZEET 5) 175 X 5HA. 2OHR (2
DREZDH D FRAD self THHOERA) ZREIZRTFIUIRD EFRA, FEDRAY v RBEREINT

WRWEE, ZORBEMEBILEREOXY v RIKT7 4=y 20 ET, BlziE 2 » __dadd__ O
XV RO IRADA VARV RATHBGE, x += yid x = x.__iadd__(y) LFHMTI, £5

THEWES, x + v OfHii e FMIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FFEDKRN

T, BERAZRTHLZVWZ S -1t b 2 0d LN EEA (fag-augmented-assignment-tuple-error

ZSIUTIRZEWN) B, ZOZEFIFEREZT —XETNVOEFHO—ETT,

object.

BZZTO " HR=FLTORL? EVIDIE, ZIRADBZDRAY v FEFEo>TWARLE, ZDXY v K NotImplemented %iK
FTEWVWIEKTT, GOFHERTFONERT XY v RALEEE L2 0WHEICE, XY v FIZ None ZHEL TEWIFEHA—C
555 LA, MWHEETOEHRINC hFE LWV IERNORREZEAE T,

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

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

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

object.__invert__(self)

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

object.__complex__(self)

object.__int__(self)

object.__float__(self)
FHAABBIED complex(), int(), float() DFEELLIFUHEINE T, BWYILBOELZIRXRITH
372D 8 Ao

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

L __ant__(), __float__(), __complex__ () PEBRINTVARWVWEE, HAAABEED int(),
float(), complex() & __indez__ ) IZ7 +—NAN\v 7 LET,

object.__round__(self [, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAIAABEED round() ¥ math €Y 22— VEAE®D trunc(), floor(), ceil() DFEIENSFENH X
NET, ndigits 25 __round__ () WTEINRVEDIX, Z05DETD XY v Fid Integral (72T
Wi int) KYIDEEDONIA TS 27 FDEZRIETRETT,

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

3.39 with X AYTFRA MY R—Tv

AV TFRA YA —I % (context manager) 1. with XDETRICT Y XA LAV THFA M ERT 54
7Y P T, AVFTFAIIR=IvE a—F 70y 7 RFTT5DICHEZAD OB XTHOOL
HERWET, a7 F AR =Y 3@, with X (with X OEEZSR) Ik hEEBXh T I, Z
NoDOXYy REEHENUOHT I TREITA2IHTEET,

AVFTFRA AT vy DRBHIZMFENT E LTI, AR — S IVEROREB L CEH., VY —AD
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Oy re7vay 7, 77ANMDF—=Fr - REPETFONET,
AVFTFRIRI =T X IZDOVTDE SR BIHHRITOWVTIE, typecontextmanager ZZHR L TL 72X W0,

object.__enter__(self)
AVFTFRAMIEX =Yy DDAD OTEITINZMETT, with X, XD as HiCHEXN=E%E
BTZDOXYy REMOHLET,

object.__exit__(self, exc_type, exc_wvalue, traceback)
AVTFAMNRI =Y OHOTEITINZUHTT, RIX—KX, aV7TFAMPKTLIZERREE
BTN OWTIHIAL TVWE S, 273X MBS ENETHRT LB, &2 To5E5Ic
None DR EEINE T,

b L. PSR S, 20X Yy PRI ZHIHIL 72 WG (bbb, BN EHREIhDRIE
TWEE). TOXY vy Pl True ZIRTBEDRDHD 5, Z5TRITIUI, TOXY v FOKRTE.
SHIEHEHBEDEET S 2Tk D £7,

__ezit__ () XYy PRI P2 BEEHTRETREDHD $HA, Zhd, HOHLAIOEE
TEIR>TLEZ W,

BE.:

PEP 343 - "with” X Python @ with XDtk TR, BIUHIPTEHRINATHET,
3.3.10 %X Y v FIEER
HARLT T AT, FHEAY v FOBEROMEIHLIZ, 77927 bDOA VY REZ Y RAFFETIIRL, +7

Tl FPOMTERINTVD L ZZDAELLEIET 2 ZepfRiES g s, ZOFEDLD, UTDa—
FiEBIS 2R L £ 3

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

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

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

ZOHEDOBE R BAMEHIX, __hash__ O ¥ __repr _ () Vol type AT =27 v EEFLINRTOA T

V7 PTERBINTWVBRHXY v FIZhbhET, ZhoDRAY v FOREBROMBINEEOME S a2 %
fio723G8, type A7V =27 PEKICH L TETEIN 2 EIRMLTLEVET:

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

Traceback (most recent call last):

(KDR=I1Z%iEL)
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(RIDR=I D5 DR E)

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

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

I ADIEEAY v REZDISICLTEITL LS &35 Z 2Iid. 'metaclass confusion’” ¥ FREN 2 Z & &
B, FHEXY Y FERBTIALEWFA VARV RABANANRRA TSI e CHEXNET:

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

True

IEHEED DI YRRV RABEEAF Yy TT2DIMMAT, FFEAY v RRRIEZA TV 27 bDA XTI TR
HEDT, __getattribute._ () XV v R ANA AL EFT:

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

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

>>> len(c) # Implicit lookup
10

ZDEXSIT __getattribute__ () BHEEZANA X TEZ 8T, FHEX Y v FORWICHET 2D 2EEDHH
Er | EH2 I (FEX Y v R34 V2 TV A —B L TETENZ DI IRAF T =7 MIHRE LK
TN BESHBWV), A V2 =7V X2 G833 37:DDRKRERFIPIFICAD £5,
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3.4 JI—F>

3.4.1 ¥RIEEXF T 20 bk (Awaitable Object)

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

async def functions are awaitable.

AM: types.coroutine() 721 —4%& % LIk asyncio.coroutine() TT AL —XMBfFIFoN7zd =
L —RPBIRENDE generator iterator 7P =27 b BFEAIRETTA, __await__ () FEEIhTVE
A,

object.__await__(self)
iterator RS IRIFIUIRD FHA. ZDRXY v NiX awaitable A 7Y =7 b RRET 2D1{fibh %
NETY, BHEDDIZ, asyncio.Future IZIEFZ DX Y v RWEEXN, await R BHMEZFO X
2K ->TVET,

N— g v 3.5 CEM.
BE:

FAEATREL 7Y 2 7 MIZOWVWT X DFEEL K 1Z PEP 492 2L TL X W,

342 JIW—F>FT>xIk

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

StopIteration exceptions.

IN—F VB TIRETEX Yy F3HD, ThHRET AL —XDAY v FRLOHMTYE (xRl —
BATL=EXY YR ZBRLTIEIWV), EL, Yo —REEST, ar—F VIRELHZER
BFHR—=PLTVEEA,

N—Yay 352 TEH: a)L—F T2 EPEMFHK (await) 55 ¢ RuntimeError 72D £,

coroutine.send (value)
aAN—FDETEFBLEZDERLZD LET, value 25 None DIFEIX. __await__ () 2 HRE
NieA 7L =2 %D 2D L AHETT, value A None TRWEHEIX, DAL —F r2—RFILX &
7oA TL—8D send() XY v FIUHEZZEL 3, #HR (KDED StopIteration 5% DD
) E. BT LAZX 572 __await__ () OIR DK L TRIEUHEZ{To 72 Z LR U T,

coroutine.throw(type[, value[, tmceback] ])
IN—F VTREINHNEEHRLE T, TOXY Y Rk 4 7L —RZar—F 2 —REIET 3
throw() XY v RBHIGECNHEEZRZELE T, £ 5 TRWIGEIIE. WL S & FI5 p35%
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HEnET, R GRD{ED Stoplteration 22 DMDFISN) 1&. ETHHLIE 5% __await__ ()
DR D EIZN L TRIENEZTo/ e ZEFEIUTT, kB ar—F oI Nr - 154,
MO LBt S L E 55

coroutine.close()
aL—FUBETEHBOBRF NI E ULKRT LES, 2 L—F VA HELELTHWAEEIE. ar—F
—IHFIE X824 7L —&IT close() XY v FAHUL, ETREZMMWELZELES, 2L T
—HHZ 1L L7222 & GeneratorExit 2NEM I, 2B icar—F U BESEHBORNTI 2TV
F3, RRIC, ET2RBESNTORPoGE TS, AN —F VIZETHET LA ZMTE T,

AN—F AT POWERIND L FIZE. FEROFIEZETHEIRICEHT S E T,

3.4.3 JEEHAr 7L —4& (Asynchronous lterator)

JERHAC T L—42 O __anext__ XY v R 53IERMAD 2 — FAMFERE T,
FEFHA 71— RIX async for XOFTHEZET,

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

object.__anext__(self)
ATV —XORDE%RT FHAIREF TP I b ZRIRITERD A, RIBUWESHE T Lz,
X121 StopAsyncIteration T7—%EHTRETT,

ML T 7 70F T2 =7 b Dfi:

class Reader:

async def readline(self):

def __aiter__(self):

return self

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

return val

N—a v 3.5 Tl

N—a v 3.7 TEH: Python 3.7 X DATTIX, __aiter__ X IEAHAA T L —4& 127423 awaitable %4
L7

Python 3.7 22 51&, __aiter__ WIEFMHA 7L —& A 7P =27 P RIBREIRITNERD 8 A. TR DD
D%iRF & TypeError 127 h ¥£73,
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3.4.4 JEREEAO>VTH X Y HR—T + (Asynchronous Context Manager)
JEREAO>THFAMIYR—T v 1E. __aenter_ XAV v ¥ __aexit__ X Vv FNETHITZ —KRHEILTE
5 AVTFALIR—T ¥ T,

A>T F A b2 =T %13 async with XOPTHEZE T,

object.__aenter__(self)
ERNZIEZDOXY v Rlid __enter__ O WRITWE T, BEAIgEA T o b 2R RTUERS
BV ZARTIBRLZD ET,

object.__aexit__(self, exc_type, exc_value, traceback)
XEMCIEZ DAY v Rlid __ezit__ O KTV ETH, FHAIGEA TSI b 2RI R TERS
BWE ZARINEZRD ET,

FERA Y TF A= % 7 5 2D

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N—a v 3.5 Tl

filE
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FOUR

HRITETIL

4.1 7075 LDWEE

Python a7 5 al3a—F7ay 2roflEhEd, 7av 2 (block) 3. —2DF L Eh e LTETE
N3 Python 70277 A7 F A MDOWIHTT, TV a—l, BEARK, ZLTI7I7AERITIny 7 THD,
MR AT SN lrDax >y Ry T7ay 7T, RAZVT 7740 (A V2T ) REHEA e LTEH
AN, AVRFYVRIZav Y RIA VBB LTEZbNET7740) ba—RT7 vy 7T, A2V
Thravy R AR FVEDAR Y FIA Y ET —c A7 aryTRESNLavxyF) da—-FJay 7y
T, MHAAABEE eval () % exec() WWEINLXFIEIBDa—-FT7vy 7 TT,

a—RK7avy 7k ET7V— L4 (evecution frame) L TETENET, FEIT7 L —21120F, (T Ny Zfib

Nn3) BHERPND SNTVWET, o, HEDOI—-F70y 7OETHET LRI, ¥oksicS s
T LDETERGET 20ERELTVETD,

4.2 ZEIDIT L R#E (naming and binding)

4.2.1 HEIDRE

2l (name) 3. ATV 27 PSR UET, AHTZEAT 212 BETAOKRE (name binding) #/EZ1T
WET,

IR OMET, ZiAFREINE T BROMEEIE (formal parameter) #8E. import X, 7 7 ALHEBDE
R (EREToRT7Ry 7T, 77 ARMBHZHREL $5). AABTONS & ZONANRDFMATF. for
=T DNy X, with XX ezcept HiD as D%A, "from ... import *” JEX®D import X, import
ENBEY 2 —MNTERSIN TS, 7YX —R2a700MHE5b0LAOETOLHIZRELET, 20D
FRIZES 2= L L RATLIEXEHA,

del XCTIHRESNLZMRIE, (del DERAFIE, ERZAHTOMMK (unbind) TFDY) XOHK L, HEHEA
DHDEAHLEINET,

RAZR import IWFNRD, 7 7 ZAPHBER, €Y 2— L)L (by FLXrpa—Fray 7)) N
TREID %Y,

HHrHFB Ty JNTHEBENT WSS, nonlocal R global € LTEFEINTWVWRWRD, Zhikz
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D7 ay 7 Ou—ANVER (local variable) T3, HIHAMMPESY 2 — VLNV THMSINTVWEIRS, ZD
HHNE 78— VR (global variable) T3, (E¥a2—la—F7vy Z70EKIE. a—ALVEKTH, 7
O— VBB TODHDET, ) DE2EBDHSa—F7ny JNTHEDLDATVWT, 2070y 7 TERIIIHh
TVWRWES, ZRUIBEBZER (free variable) TS,

7075 AT XA MRAGHIPHERT 2702, Z04FEIBEDLDA TV 2R NHIOBIE T 0 v 7 TR
N7 K& (binding) %> THATOSBHITONLE T,

4.2.2 BEIER

Aa—7 (scope) F. 7y ZNOAHOAHRMEZRDE T, B—ANVEHEDDHZ 70y JNTERINLTY
256, ZRORaA—-T3ED70ny 7 28A%T, B0y JNTHREIOERZT o BE. Z2oHho 7
0y 7 BAENCH ORI ZITHODRVIRD . ER 70y JNOERTOT Ry 7230 X5 IR a—7IHiiREh
£9,

Hr4HIPa—FTay JNTHbOAS L. ZOAFTZRDEEPSHS X5k Ra -7 (BRARa -7
nearest enclosing scope) Zffio THMEORETVE T, 5 LRI —T0ok5, H5a—-—F7av 7y
NTSRTE 2R a -2 TOEEE. 71 v 7 DERE (environment) EFHINE T,

HEIBEL AI» S o 7 & Eid, NameError BIADEHINE T, HEDOR I —TDBEBDO DT, £
BIDMEDON BT TR — I AERDR P HEICEE I TV WSS, UnboundLocalError fFIA N EH X%
¥, UnboundLocalError & NameError ®F72 7 XA T79,

HHALHNa— R 70y 7O Y I THRERESATWES, 2070y ZNTHEDN S ZDERNI TN
T, BEOTB Yy 7ADSHRE LTIRbNE T, 20k, HI4HAZDO TRy 7N THREX N ZHNIHD
NZLL5—IZOoKADET, TOBANZBIKTY, Python QIZESHAL, a—F7av 20X Td4
RIREREDNTEE T, H2a— 7y 2B —2LERIE. 70y 2707 F 2+ 2K) 5401
BERERET S e TIESNE T,

global X7y ZMNIZH 2L, ZTDOXTHEEINZARNIEIC b vy 7L L OARITZE M CHRE X iz 4l
ZZELET, ZNHDHHNE. by TNV OAFIZEBTHRIRSNE T, ZDDIT. Z7a— LAREZE
., $hbbZDa— 70y 7 2E80EY 2 — LOLEZERE L. HAAALRIZEH, $hbbEI 2 —L
builtins OLHIZMBMBINE T, BN O — L ARTZEESRRINE T, ZHiH7 1 — L1242
BIHIC B2 62 UR, HlAAABRIZEBBIMEREINE T, global Xid. ZDHAHIMRIIIMH DI ZHIIC
FL XN TVARITFIUIZ D /A

global iZ. ML 70y 7 DREREL A LR a—-72/Hb %5, 2 HHERORMN R 2 — 712 global X
Bh5%E. TOHMERIZ v —NVERE BRI NE T,

nonlocal XIZX > T, MET 2 AN RABEMR 2 — S TERLENCREINZRESIRT S L5112k
3, b LARIN EORMNBEEAR 2 — IS FE L RITFIUR, 2 ¥ 281 )LIFIC SyntaxError 23 LIF SN E T,

HBHEY 22— VOZHHZERIE. ZFOEY 2 — LRI import ENFRCHBINIER X NE ST, A2V
FDFEEY 22—/ (main module) FFIZ __main__ LIFHINE T,

IIRERTRY 7Y exec() R eval() 1T 258, HATREOARTHRANITT, 7 7 AEFKR L. HHI
EHES L LERT LN TERFETAGERYTT, INS5DOSRIE, HHIERD 2D DEH DL —IiE
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WEFTH, HEENTOROWE —ANVERD 70— IV RGRIZERDP DRBENDE WS HINBRH D £F, 7
FAEBROHAMZERNE Y ZADBHEFHZFCRDET, 77 ANTERSINLLHTORI—-TE. 75 RADT
Oy ZJIZBEINET; XAV y FOa—Fr7uy ZIAIRRINEE A, - AERECY = 2 L —2K DB
2a—FEMALTEEIRTVWEDT, 2a—FOIRREFANATT, 2FH, RO S5%a— FIFERKL
£7:

class A:

42

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

a
b

4.2.3 #HAHAH L HIRT S DET

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

Hda—F7ay 7 OFETICHEET 2HAAALRIZERIE, ERICEa—-FT7ry 7070 — LRI
M2 5560 __builtins__ ZMRT A THRO2D 9, __builtins__ EHELEY 2 — L TRIFIL
BROFEVA (BREDHBEIEY 2 - VOHEMMEDLONET), 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 FINLGHEEEE DD ED

HHZBOARTREIRIE 2 A VTR ETRIATObRE S, 2E0, UToa—-FEL2z2HhL %9

i=10

def £(O):
print (i)

i=42

:40)

eval() & exec() BRI, AHTOMIRIC, BEEDREDORT2ZMEZ 2D TED Y A, AENIFFIHL
floa—A R ra— VR TR T E $9, BRZEBIIRENGRTZEMTIZ R, 7 — UL RETZER
MPOIRREINZE T, ! exec() ¥ eval() BBUCIEZA TS a v DEIEAH D, ZFr— ULk a—h LG/
A —NTA FTEET, LETZEMDI—D L2EES LTI, Wi O%FTZER e LTI ET,

4.2. #BiJIF K& (naming and binding) 65
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4.3 HI9

Bist e, a—rr7ay 70EHEOGIE 7 v —2FMli LT, =7 —2ZmofIARNRIRNEZUETE S L5
WCF2DDFETT, PIANIT I - S NIRRT EH (raise) SHET; fSNE. =7 —HREHD
JEADa—r7ay 2k, L7—pFELa—Fr7ay ZEEELEEEMCTCHLTHWSa—F7ay
7T I8 (handle) $25Z P TEET,

Python 4 Y27V RE, FV 24 25— (LulRBERY) pHic s LN ZER L 3, Python 7'u
75 Lh 5, raise XMoo THRINCHINZEL T2 dTEES, flSf > FF (exception handler)
I, try ... ezcept XTHETAIENTEF T, try XD finally HiZM>52 7V -7y Fa—F
(cleanup code) ZHETEE T, TDa— FIEFBMNILHE L €A, HITT2a—RK7oy 7 THADEZ
THERERSTHEFTEINET,

Python &, =7 —LHIC ” 7’025 2D T (termination)” EF A EZHVWTWET: sk > K7k, 7
077 MIPFEEL P EEET 225 TE, AY RIOIMID L AW E KT 2 Z 8 IFTEET
2, (FEDBH->Tza— FEnERO»LFATLEBTOTRVWRD) =5 —DFRZBE LD, FITIRK
L7 EER DET I LI TEE A,

BINDBEL MBS N E, A VX TVRBT 0I5 LADFTERT S L0, Malix 4 v r— Tz
RLETS, E556D558., 545 SystemExit TRIFIUI, REZ v 7D ML —ANy 72 ML ET,

BIsME, 72524 YRR A K > THAIEINE T, except HilZA VAR ZADZ 5 AITH L OWTEIRX
NET: ZHEIA YRR VADI T AP, FOR—RTFRAEZRLET, ZOA VARV RAFIANY T
X o TSN, BINEMFICET 2 EBMEREIEA S N TEET,

AR DX v =%, Python API fHERICIZBEN TV ER A, X v E—JDNEIX, H 5 Python
DN=Ya Y ERDON=Y a YORTELER LCEE SN AL H 5 DT, BRAN-—Y 2D ¥ 2T
ZCEET 2 K57 a—FE, fISX Yy t—YODNFIKESEIRETEDHD $HA,

try DWW TIX, try X i, raise XUTDWTIE raise X fid SR LTLZE W,

D=3
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H3 120 module 1I2& % Python 3— K LMODET 2 —L% A VR—k §2528 T, Z22ICH3a—F
AT TERATESZ X2 D ET, import XUEA ¥ R— MEB T B TR D —RINBRAFETTH, ZhoiM
—DHIETIEDH Y F¥ A, importlib. import_module() RHAAAD __import__() W o 7z %ZH -
TH, 4 YR — M¥EZIIDLT e TEXT,

import X1 2 DO ZHEH L TIToTVWET; HAKHTDEY 2 —LZ2H L. ZOMKMREZ T — IR
I—7OHFNCHME L FF, import X OMFRMEIL, #Y)258T __import__ ) BIEEMUIH T2 L
TERINTVET, __import__ () DEDEIX import XDERTHIFNUIOEITTHEONE T, LETHEL

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

__import__() ZEHEMNUHT L EY 2 - LDBMRDOAITOI, ROobo/GE. Y 2 — VOIERILEED
TONET, BRI —I DA Y HR— = (sys.modules ZEZ) ML RF v v ¥ 2 DFEHR L ORIERILE
Z20b LNEEAD. import XDAMBLATHIGUH 21TV E T,

import XWFITEIN 53 & 2iTid, BHEOHAAABE __import__ () 2FEENE T, 1 ¥ K- b RT 2%
MO H 3 Z DMl (importlib. import_module() BEEID & 572) X H =X 41&. __import__() DFEHL
EANALRZALTHEDA Y R—b - vy T4 Z2A2FEELTORA[EEELD D 5,

ET 2 —ARDTA VAR —+rEN 3L &, Python Z3ZDET2a—LEHRRL, RiSr o754 £
Va—nNAT7Y 7 bEERL, L LETY . ZOAFDEY 2 —ADEMND 54D o GE.
ModuleNotFoundError A% iAH X% §, Python 121X, 4 ¥R — NI ETI N ZIC4HTL S E
T a— L ERRT kA RBIENELE IR THE T, Zho 0%, ZhALBEOF TSN LR T v
JRFoT, BIELAZDIRRLAZDTEE T,

N=Ya ¥y 33 TEHE: A YR—- P RAT7 420 PEP 302 OF 2 7 2 —XDERBRFEEANEHFEINE L,
HIXPHERNZR A VR— MEWIID D THA - 4 VK- MEK2KIZ sys.meta_path Zill L TRHZATY
F9. MAT, A4 T4 TOAFER ARy Fr =Y OF K- MEIFEEINTVET (PEP 420 228) .

*1 types.ModuleType Z#ZM L T X\,
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5.1 importlib

importlib €Y 2 — LA ¥ R— MEHB L 2 DED 32700 FRI7: APT 2424 L £ 97, 1 21F importlib.
import_module() k. A4 ¥ KR— MEEEZEITT 272DDMARAAD __import__() DbV IV THLE
ENd API 2L 3, KDFEFMARZ 21X importlib 24 75 VD FF a2 XY 2SR L T XN,

52 Nvir—

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

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

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

FTARTOEY 2 —VIKRBAFBHD FT, 7%y &F—I 413, Python DIEEEDEM: T 27 € 2 DRELITELT,
PR r =42 Fy bTRUIBATOVET, LD oT, sys EIHENZEY 2 — L% email XFHEN 3
Ry =% ABF22eB8HZ2TLE S, £OHICIE email .mime EFEENZ T TR =8, ZOH
TRy =Y DHIZ email .mime.text EFHINZED 2 =D D F5,

5.2.1 BED/INYIT—

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

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

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

RDOR=I ki)
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(FiDR— 25 D %)

three/
__init__.py

parent.one % 4 ¥R — b T 2 L BEBIC parent/__init__.py ¥ parent/one/__init__.py 23 EFT
INEFET, ZDHKIC parent.two b L { I parent.three ¥4 ¥ K— b T3 ¥, ZHAZN parent/two/
__init__.py % parent/three/__init__.py DFEITENE T,

5.2.2 ZEMIZERANY T—

HRTZEEAR Y T =D 3 A R R—2 3y 2FEEDIDT, ZRZFNDR—a &I Ty r—I %8
Ry r—IWZRMHELET, R—Ya B 774NV RT 2D ADGFICHZ I dHDET, R—a v
X, zip 77 ANDHFR Y V=27 B, ZALSND A ¥R — MRFIZ Python 23S ¥ 20T T RO
520 FET, BEIEBASAY T —P 3T 7 AN AT LLEDA T 27 MITHIET2Z2dHB L. £5
THRWIEIDHD ET; ZhLEEBROEREKDORMRIEEY 2 =L TT,

HEIZER Sy 7 —D1%, __path__ BHICEEDO Y A MIfEVWERA, ZORDDICIHED iterable B ffio
TVWT, K= aryOF Ry r—IDRR (B LB LMYy F =2 D7D sys.path) BED - 7255,
ZDRy T —=ITDRDA ¥ R—bDORRIZ, FIZWCHB TRy r—YR—a VERKRLET,

LM Sy 7 — D213 parent/__init__.py 77 A NMEDH D FXRA, ENE A0, BRBZR—2a o
ZNENRMET I D parent 74 L7 P UDA VKR— MEROBBICHO2 2 dHDET, LihoT
parent/one IXYHIC parent/two DEEDICH B L IR D FH A, TDHE. 2Oy F=I P TRy
F=YD55 1004 yR=-FENKt E, Python & LMD parent vy I —I D7z DHFTZER v
F—=I%ERLET,

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

5.3 &%

MRZHD 5720121 . Python 134 Y K= FZNBET 22— (b LRy r—=ITI. Z T TOH
DHINIZBEVWTRE I I WREWTT) O TLEM B2 0B e LET, ZOHAHNE. import XDRRA 25185
importlib.import_module() &K' __import__() BID I X —Zh bl oNE T,

ZDHFNEA Y R— MRROM A 7 = — X THEbI, ZHEHI XX foo.bar.baz DX S5 Ky b TXY]
LNV TEY 2= AADRRTE 57D LET, ZOHE, Python IZRHNC foo k. KIT foo.bar . %
L CTw{&IZ foo.bar.baz A4 YK=L LS LET, FEIOVWITNIDAL ¥V R— MR LZEEIX.
ModuleNotFoundError 25X &N E T,

5.3. % 69
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5.3.1 EYa—-Ilxvyv>na

4 ¥ R— MRRTRINCANZ571E sys.modules T, Ty Y 7E HFHEDOARREEL, ZNET
WA YR=PENTTRTOET 2—-1DF v v aZM L ET, RDT foo.bar.baz A1 ¥ R— FEA
DA, sys.modules iF foo . foo.bar ., foo.bar.baz DY M) —%2EAFET, TNENDF—XZD
B L THIET2EY2a— Lt 7V22 VBT T,

A4 Y R=FTIFEY 2 —V£I& sys.modules 2SI N, BFEELGEE, WIET 2ENL Y R—-bEh?
REEI2a—LThHD, ZOWNBIFIZETLE T, L LMED None 72572355, ModuleNotFoundError A3i%
HENFET, Y 2 — VAR SD - 7285E1%, Python IZEY 2 —VOMKREHFTE T,

sys.modules [3FH FIAAARET T, ¥ —DHIFRIIMIET 2EY 2 — L ZHEL RV (ROES 2 —hZ
DEY 2= AANDZREHR>TWD) H LOAFTEAD, HESNLEY 2 - LDFryadhzr b
Y — B L, FRAHBRICA Y R— b ENL E Python KZDEI 2 — L ERDTHRREEESZ Z LI
"D EF, ¥—% None ICHIMIIF 2L TEXETH, RCZDEY 2 —ADAf VyR—-—FENDLER
ModuleNotFoundError £ > TCLEXWVWE T,

TR ZAEYa—F TV 27 PADOBBEREL TBEWT, sys.modules IZF v v ¥ ad Ny b —%
NI L, ZOHRELLEEY 2=V ZHAVKR—bLELELTH, 2D00EY 24T T =2 MIFLTTIE
BV Z2IERELTLEI N, ZALIEIHIRINC, importlib.reload() X AL £V a— A7V b
ZHAMAL, €Y a2—10a— FEHETTL I THICEY 2 - VONEZ BT 27210 TF,

532 I —cO—4—

sys.modules WHHEIN/EY 2 =B REOD 5 KD - 758X, Python DA ¥ FR— b 7a b arpiEsH)
X, EV2a—AEHOTFR—FLES, 2oFu ranii 2 ool&NEr 722 b, TrA V48— ¢
O—4— bW ET, 774 X —DAFEZ, HoTV Mg > TIRESNEZES 2 —LEROTFS
NELEIDHMTEIE T, MDA VX =T 2 —RAERELTNWELF TV NI A VR—2— I
BhET - AV R—ZX—BERINZED 2P —FTEZ oo/ &, HO7EHEZRLET,

Python QW77 4LV DT 74 VX =2 AV R=Z =P DO0rHDET, 1 DHD D DIFHAAALE
Ta— DRI EH - TWT, 2 OHDD DR ENIZEY 2 —b (BRI freeze Y — L TUB S M7z
EYVa2—DI, IRITIIVIFAQ ® TS5 L7z5 Python RZ VT IPBLARXRY RT7R YN, F V%
fERE 327 OHEHEHESR) ORDIAZH>TVWET, 3 D2HODDE A1 VY R—FNZX 2HET 2 —JL
ERELET, AIVR—FNZRIET7 7 AN AT LADNRRAR zip 7 7 A VDMEEZRTVAFTYT, ZOY R
NI, URL THRETE 230D L5k, MBERTILDTERTEDY Y —ROMBICETIRT S 2 &
bTEET,

4 U AR— MR ATEE R DT, Y 2 —VRROHM L 2 a—FE2ILRT27-DH LW I 74 VX —%
NIMZ2ZenTEET,

T77 A4V E—3ERICEEY 2120 - FLEVA, HBESNLET 2 - DRI GE, 774>
& —1% module spec (EY 2 —MERE), TRDBEY 2 -1 D4 ¥ R— EHEDERE H S Lz D%
BLET, EY2—10DB— RFHZA VR—- MBI ZAZFAL £,

ROETIE. 4 VA= MEEEZIRT 27D0H LWV I7 74 VX —r—X—DER L BRE D, 774
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A—rag—X—D7a bagizonWTEDEHELLIEHLET,

N—ar 3.4 TEH: Python DUEION—Y a > TlE, 774 VX —13EE O—4— 2RELTWE L%
M, BEEe—X—% 80 Y2 - HREZRLET, v —X =134 VR—- M EREFEDRTHE T,
HARRD £ L7z,

533 1VR—=+Tvo

4 VAR — MERBBIGRATRE R XS ICERGT S TwE T, 20T e k2 AR A1 VKR—bTvT TF, 4>
A=t 79 2103 2BHEDYET: XETvI & A VR—FNIXTvY TT,

ART 9 7FA Y R— MUEDOERS]. sys.modules ¥ v v ¥ 2 DMRLIAND A >R — MU X D FHIHES H
EhEd, ZHUTEKD, sys.path ODMUEPLHFEENZEY 2 —VPHARABLDEY 2 — L TERDH, XX
7y TLERETLZIENTEERT, XX 7y 7B THHT 5 X512, sys.meta_path IZH LW 7 A4
VR—ATT 2 P RBIMTEIETERINET,

4 YR=F R 7 v 7%, sys.path (b L {1 package.__path__) ODUHDO—fE LT, MiLF 2 SR
FEWO/S L ZATHOHEEINE T, 4 Y KR— b2 7 v ZIZBIRTHEHT 5 & 512, FH LW LATHE
A 7Y 27 bk sys.path_hooks BT 2 Z L TEHINET,

5.3.4 XHZNX

FBESINZEY 2 — ) sys.modules IZHOD SR o7 . Python IZRICRAXRR « 77 4 VX — -
AT 27 POKMEINTVS sys.meta_path ZMBLE T, HHESNLES 2—LE2WS ZeHTE L0
ESDEMRE1DIT, BT 74 Y X—ICHWEDEZITVE T, XXX 774 Y X—123, il 4>
A= bR (AT2arvD) Z=F v bET2—1D 3 DD5|¥ %S find_spec() LWIHATD R Y v
FAEEI N TORIFIUINVTEREA, XXRR - T 74 VX =T, HEESNET 2N ZR/Z 2P S
DEHET %720 DEHEHIMERE D b D% - THIW R Ao

meta path finder PHEEENTZEY 2 — VDR ZH o TWBHHIE. 774 Y Xidspec A7V =27 &
BUET, HEEINLEY 2 - EWA R VIEEIL None IR L £73, sys.meta_path IZX13 2D spec
ZREFTICV R FOREBIZEFEL TL E - 72581, ModuleNotFoundError A L £5, ZofioEH
NBIMIZOF IO LTI EE S, 4 Y FR— MLUEZRER T S8 %7,

RARNR + 774X =D find_spec() XV v RIZ 2 D%/ 3 205 BEELTHSIHLEST, 1 D
HOGEIZA v R—-1ENB3EY 2 - LDOELEHH T, 2 foo.bar.baz RETT, 2 DHDFIEIZ
EV 2 LOMBTHEDNZRATT, HEMDOEY 2 —LTlE 2 DHOFIHUE None ICL T8, +7E
Da—RY TNy =Y TIE 2 OHDEIBIEE Ay F =YD __path__ BYHEDOMETT, Y4 __path__
BT 72 AT E R - 1285E1E, ModuleNotFoundError 25EHENE T, 3 DHDFIHIX, HrTr—
RENBER—=T o P RBIBFEDED 2=V A TP 2P bTT, A YKR= b RATHFY B— RO X —
ry bEYa—L Yy FLET,

A ZRRE, 1 FDA R — FEORTHEBIREES NS ARELH D £3, fIZIE BRI 2EY 2 —AdY
NHFELFrvraZhTVRVE L7z B2 foo.bar.baz A4 Y R—Fr T35, BINIERAXNSR - 77
A4 ¥ & — (mpf) IZX LT mpf.find_spec("foo", None, None) ZM-UH LT, Hm D4 ¥ R— MLHE%Z

5.3. % n
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TWET, foo 284 YR— b EN/RIZ. mpf.find_spec("foo.bar", foo.__path__, None) MU H
LTV 2 [HEHD XX ARZADEB‘NTTHI. foo.bar 5L Y R—+ENFEF, foo.bar DA VR— + FTIT
b6, REDOERE T mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) ZFUH L T\ &
i‘j—o

HERXENRR + 774V E—3BR DA VER—FPDAYR—FLTVET, INHDAL VY R—K—IF, 2D
HDF#01Z None DI DB DB EX N2 &, FiZ None ZIRL 3,

Python D77 4L+ @ sys.meta_path 1 3 DDA T 74 Y X —=%FoTVE T, fAAAET 2 —1D
AV R=POHEEH > TVE DD, BRESNLZEY 2 -1 DA U R= bOFEEH > TVE DD, 1 VFK—
FNZ POEDEI 2=V DA VR=bDFEEH>TVEHD (DFD WAR=Z « TrAVE—) hdD
£,

N=Vay 34 TEH: XXX+ 774X =D find_spec() XY v FiI find_module() ZE Z#iz &
L7z, find_module() XV v KX deprecated TF, FIUISTHEFER LICEIE T, 4 > KR— MM
X7 74 Y& =23 find_spec() ZFEEL TVRVWHEHRICOAZNEZRL LT,

54 O—F

BV 2 UHRD RO - BE, 4 VK- M EY 2 — A Fn— FF 2R Zh (BXUZAUCEER
BU—K—) BENET, TAUE A VE— FoB— FESTES 3 2 L OERITT:

module = None

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

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

# The tmport-related module attributes get set here:

_init_module_attrs(spec, module)

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

pass

RDOR=I ki)
72 EBEEAVR—FRATL
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(FiDR— 25 D %)

raise

return sys.modules[spec.name]

IR OFMCER L TL 2 &0

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

o EVa— N B—X—PEYa2—a— FEETTLIHIC sys.modules CHFMEL TV T, £
Ya—)a— FH (EHENEIEHENC) BOEEZA YR — M3 2R H 5 DT, ZHUFEE
TT; EY 2—)b% sys.modules [ZEMT 2 Z & T, BEDF —XATIIEEOHIFE, £ L THRED
= ATIFERE DT — FH, Jid o ThHilkah£3,

o O— NUEIWZKRKLZGA, ZORBMULIEEY 2 —LiE - ZL T, ZOEY 2 —AFD - sys.
modules 2 H5HUD RPN E T, sys.modules F ¥ v ¥ alBZEENTVWATARTOEY 2 -1k,
BIfEFHE LTr—=FRIZBHILAEITRTOEY 2 =ML, BiZF vy v 2t ShEzd, ZUIve—FK
LIIHHRET, Ve — FOEHEIRRMLZEY 2 —D sys.modules IZHEINFE T,

o BODtEIIIY TEHNINELEIIC, EV2a—ABELNTHLLFETINEETOMICA v FB— ME
B4 Vv R— PEHEOEY 2 — VEMZREL 3 (L tla— FFHIO 7 init. module attrs”).

o EYVa—NVETIZEY 2 - VOARTZEMPHREI NS 0 — FOBEELBEM T, FTIEn—X—I1T5%
RSN, B—X =3 r D XS ITHETI20EZRET E IR ET,

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

N—=Vay 34 TEHE: 4 VR— RT3 —X—DFEMNBRELZEIEMEET L, N SIILENE
importlib.abc.Loader.load_module() XY v FIZk > TETINFE L7z,

5.4.1 O—4—

EVa—An—X—ik, v— FOEELRMETH 2T 2 — VETERERRMBELE T, 4 VR— M, E
TLESIETDEY 2 — VA TP 27 P 2H—0D5[#¥ LT importlib.abc.Loader.exec_module() X
Yy PO L %3, importlib.abc.Loader.exec_module() 2> HiR SN EEOMHEIZEHE N F T,

0 — 2 —Z RO 27 L TR T UV 8 A

o EVa2—NH (HARAAEY 2 —VREHNCHAA TN SHIRES 2 — L Tid7% < T) Python €Y 2 —
NPZoTBE, B =X —=13EY 2 —1D 7 u— N ULAFTZER (module. __dict__) T, EY 2 —1D
a— REETIRETT,

e exec_module() DOFEUAH LHIZ ImportError MUADHIN K N, EHFEINTELELTDH, E
Ya—l%ku— FTERWVEAIE InmportError XA ITANETT,

*2 importlib OEHEIX, RO HEEZEEGS Z 2 GHIITVET, 2O0RbHIC, BV 2—AHEHFHNT sys.modules 1 HEY 2 —
ﬂ/ﬂ‘7/17 FeRET, 25352 t@Fﬁi‘%E’]&cxﬂ%Li AV R— T\éﬂﬁ%/;——ﬂ/ﬁ) sys modules klﬂéﬁ THEZEZ

= -
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ZLDGE. 774X =0 —X=EFALAT7 27 PTHVWERA; 20 X5 255 TIX find_spec()
XYy FIZHIC self fRIEF: A7 Y227 FEHE) 2IRITIZITT,

EYa—NBuB—&X—IlX create_module() XYV v FEFEEFT LI Tr—-—RFPRZEY2a—NFTIzr %
E T2 Z e 2 BINTEE T, ZOX Yy Rk, TV 2 - REFIRICH > T, n— FHIMESHLVE
Ja— VATVl b ERLET, create_module() X EY 22— ATV 27 MIBWERET HIHLEIXDH
DEHA, BLIDXY v FH None ZIBT2 5, 4 VR— MEBEHLVWEY 2 - L ZHETHERL £,

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

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

HfFEon—X—r 0D -5, L e —&—IZ load_module() XYV v FABEFEEL, oo —&K—3
exec_module() ZHEIEL TOWRIFIUI., 1 VK- MEMEIZ T — X —0D load_module() XY v FZfVE T,
L L. load_module() & deprecated THDH, B—X—13fbH DI exec_module() ZFHETRETT,

load_module() XY v Fi&, EY 2 — L %2FE T332 ICMATLERETHHINZTXRTOEN W — K
BREZ EM L 2R D 8 A, USRI EAZXNE T, MUNEMOIRMELTS:

o sys.modules XG5 X HLNEHATDEY 2 —ADRFELTWVWEHE, B—X—RBZOHBFDOEY 2 —L
ZEDLRITIIUEOTER A, (£ L7RWVE importlib.reload() IZIEL K EDRWTL & 5, ) f5E
SNEY 2— V8 sys.modules WCFELRWGE, B—X—3HLWVWEY 2 — LA TP =7 F2AE
& L. sys.modules IZENNLZZIFIUIWIT EEA,

o MIROBFEIER A OT— FERIELT 27010, B—X—=MEY 2 —)La— FEETTIHANITE
¥ 2 —UJ sys.modules IZFFE LR ITFAUIIR D TR/ A (must).

o U— NUHIZKKLIHE, B —X =13 sys.modules IZBML7ZEY 2 —LZED R LT HIEW
JEEAD, 23— NZRRLZEY 22— DH &, ZDEY 2 -0 —X—HHITHRIIIC
0— FEINGERRD. BRALLZTIRD THA.

N— 3 35 TEH: exec_module() BEREXNTWVWT create_module() NEZRXIN TR WIES,
DeprecationWarning XM I 2 K5 D E L7,

N— 3 3.6 TEH: exec_module() BEHREXNTWVWT create_module() NEZRXIN TR WIS,
ImportError 2SR &5 K51 bk L7z,

54.2 Y€ a2—-)

PTEY 2128 =FT25DREDEIBAH =X (FlZ1E. importlib API . import ¥ 7z1d
import-from A7 — F X ¥ b, EZIL L M YD __import__) BEDLILIGAETH, XL VT4 ¥
T3V TEY 22— NI TP 27 FEBEY 2 - VOARIZEMICEEL £ 3, fIZIE LSy — span ¥
P TEY 2 —) foo o TWHE, spam.foo &4 ¥ R— b L7 spam I3MEDY 7Y 2 — M HE
TNZENE foo ZFHLET, UTFDT 4 L7 PUMERR->TWEE LEL & S:

spam/
__init__.py

ROR—STHER)
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(FiDR— 25 D %)

foo.py
bar.py

Z LT spam/__init__.py ZUFD XS oTVWBEE LET:

from .foo import Foo

from .bar import Bar

ZOrE, DIREEITTZZ2I1C&D spam EY 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 OENB UAZHARIRBL - 02532 ZREEZ2DH LAEEAD, ZRIEEREA VK-
AT LADEARMNBERETT, FERKRLERTIAERL RV (ERRDA Y KR—FDHEALRLET) sys.
modules['spam'] ¢ sys.modules['spam.foo'] PIFEIET 255G, BEIHIED foo EIEE L THELR
TR NENS 2T,

5.4.3 2 a—)L{tk

4 VAR — MEME. 4 2 R— PO (Frce— FORT) 12, 4 DEY 2 — IOV TO S X i ElE )
WET, HEROIFLALWEIRTOEY 2 — L THETT, TV 2 — W AHOEMZ. D4 >R— FEED
HREETY 2 —VOEMNTH T T 22T,

AVER=POBICEY 2 — IR FS ik, £ Y R— b RT3V R—% 2 ME, FIZEEY 22—
BEERT 2774 v R— ZN2F T30 —X—DMTIREBLZIE T2 Z L 2AJRRICLE S, ROEBEER
DiF. FRUTE o TA Y R— MG O — FOERMRFEEZEITTEL X5 18RI 2L TT, ZhiZ
HLT, BV 22— AR L TR — X8 Z20EEEH>TWE L,

EYa—RRIE, BV 2 -0 F TP 27 bD __spec__ EBEE LTRMAINE T, EY 2 - EEKROAED
FEHIIC DWW TIX ModuleSpec 2B L TL 72X W,

N— g v 3.4 TEM.

544 A VR—FEEDED a—-ILEM

A UR— MBI — FOR, Y2 —DARRICESWT, B —X = EY 2 — LW EFTTIHICLLTDOE
HrEZAALTT,

__name__
__name__ BHIEEY 2 —LOZEEBHMBICREINLZINEIRD TXA, TOLFEMAL TS >~
A= P RTFATEY 22— —EIZHALET,
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__loader__
__loader__ EBMIZEY 2 —lu— FRHZA U R— MEEXERA Lz —X—F 7P =7 MIREZN
RIINERD FHA, ZOBEZEEZNEHDODDTTY, v—X—[EHDOBINERED7=DICH W2
ek ET, IR —X—BED T —XDEIE T,

__package__
EY2a—)LD __package__ BHEFZEINRITINERD E¥A, BEIXFHTRINEIRD FEA
2, __name__ YFICETHIHENELA, TV 2 -y 5 —I DA, __package__ DHIZZ D
__name__ TRIFNILD FEA, EF 2Ry F—ITRWEE, Py TLRILVODEY 22— T
¥ __package__ ZEDXFH|, ¥ T EI 2 — N TREEDORRy F—IHBTRIFNUIRD 8 A, Ml
PEP 366 ZZML T ZE W,

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

TrrEREINET,

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

SPeC__
__spec__ BHEREEY 2 - lu— FRIFEHEINZEY 2 =L ARy ZIZEEINR TR D 48
Ao __spec__ BHYNCHRKET DL A4 0FZ—T) ZEEHPUMEL TN EY 2—)L 12d FEICEB

EhFET, HISMNE __main__ T. __spec__ & BRICK > TIE None IZREINE T,

__package__ DERINTWVWARWVWE XX __spec__.parent B3 7 4 =Ny 7 ¥ LTfibIET,
N— ar 3.4 TE.

N—a Yy 3.6 TEH: __package__ MERINTWVWRWVWE ZIZ __spec__.parent 37 + —/LNy
s LTEDbNE X512 F LT

__path__
EBY 2P (BEDELIEAFER) v r—YOHAE, EYa—AF TV b __path__ B
PRESINDZHENDHD £F, HIZATL— FARETRIFIUIR D FRAD. __path__ ITEKED R0
BAEEZETHHNER A, __path__ BETRWVWEE. 4 7L — MRIXXFHIRER L 2T UIRD
¥ Ao __path__ Dt<Y 747 ADFMIE T D@D TE,

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

__cached__
__file__ EA 7Y arTT, dLFEINILLHIE. ZOBEDEIIFIITRINERD T¥A,
bLZD XS RBUEDPBERERLZRVGES BIZIEEY 2 DT —ZRX=2ADp 50— FXhEH)
AVER=PIRAT L __file__  ZRFTEDETFICLTHIHMHOER A,

BIZIE AL FAVRANENFT 74 ) ADSRRICHKET S Z L EYITL & 5, ZOREMEERE
TR Do TT7 7 AADBEFET ZREID D FHA; SRIE, BIZar 4 L ENT 7 4 AVDBTFE

L __file  BHETEK S, __cached__ BHEDa—FDav Rt rE&Nin"—Yaryoriny
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T3 LWEWEHIZTR LT 372 CF (PEP 3147 #50H),

__file_ PEEINHBVEEICDH __cached__ BRET S LIEHEYITT, LrL. 2O F VX
27 D ZRITT, JEMICE, n—&—rld __file__ r __cached__ DYH 52 F 7205 % Fl
HA32b5DTT, LiDoT, bLE—ZX—0Fr v ad8NEY2a—A2bR—RTE2—-HT7 7
ANPoIEE—=RLARWES, ZOZRINZSF VI AEEYITL & 5,

5.4.5 module.____path___

EFELD, BV 2—C __path__ BMELHIUL, ZOEI 23w r—I Rk DET,

Ry r—I0 __path__ BHIZ. TV TR 5 —IDA Y R— bbb E T, 4 R— MEBOWET
X, 24U sys.path LIFE AT XS ICHEEELES, 2D 4 Y R—-MREI 2 -V EZHEIHHOV
AMERELET, LA L, —IC __path__ i sys.path & D HFIDRNTT,

__path__ 3XFFD iterable TRIFIUIWIF ERAD, ZETHHEOFER A, sys.path LRI CRAID S 7 —
YO __path__ ICHHEHIN, v 7 —ID __path__ ZEET S L %212 (R TMT ) sys.path_hooks
PEBICANLGNE T,

Ry r—=I0 __init__.py 77 ANME. v T —ID __path__ BUHERED LLRZEETIZI DD,
b PEP 420 LETOHTZER Ry 7 — S QBRI RZETTET Lz, PEP 420 ORI X D, Hid
HHIZER Sy r— D3, __path__ ®ET 23— FRF 28T __init__.py 7 7 4 V2R ET 2 08 %
7D F L7 4 UR— MEREIE, B2y 7 =21 L EEIRICEY)R __path__ 2ty PLE T,

5.4.6 EXa—ILD repr

T 7 4N MTE, TRTOEY 2 — VIFHAEER repr 2Fo> TVWE T, 727 L ZE LA THRESINIR
PECHRELTED, BV a2a— AR EoTEI2a— LI TT 27 D repr 2 X DHIRANCHIET 2 2 22
TEXX9,

b LEY 2 —UhHRR (__spec__) o TWHUE, 1 VKR — MEBIZZ DS repr ZEKL LS LE
T bLENDEMT 20, FREFEEPIFELRITNE A Y KR— b AT LIEEY 2 — VL TAFAHE
BRHLWBEREMS>TT 74V D repr ZHEEL F9, Z4U3E module.__name__, module.__file__,
module.__loader__ % (B D RWIHRICOWTIZT 7 4V MEZ o THIWVWRDS) repr ND AT & LT
B rikAET,

IhDEDN TV S EMERRAITCT:

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

o EVa—H __spec__ BHEEFio TWIUX, HEICE FN 2 TEEWD repr ZERT 27201 fEbNE

o TV a2 __file__ BUEDNHZEEIE. T2 —N1D repr D—E LTHEOLNE T,

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

o ZOTHRIFNUI, BIICEY 2—LD __name__ % repr DHFTHWE T,
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N—3 a v 3.4 TAH: loader.module_repr () DI deprecated T, 4 ¥ H— MEMIZKDEY 2 —
AR E S 2 — )b repr ZART 2 DIEHS NS X512 D L7,

Python 3.3 ¥ %A HIED 7252, B —&X —® module_repr() XY v RBERINTWIEH, T 2 —
repr ZAENT 27D FELOWITIHD 7 T u—F 2 THIICZDA Y v RBMEINE T, L. 20
XY w FiX deprecated T,

54.7 ¥ vwv>adni-/N_4 cd—ROEML

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

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

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

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

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

LTl 7z@E D . Python IZIZWL DD T 7 4L DX RNRR + 774 Y R=Dibo>TVWET, 2055
D12 NANR—R « T7+A >4 — (PathFinder) L MIN, NAIYFJ OVARAMTHZ A VHR—FIN
2 ZMRLET, THZRDRRRLY FVE, EY 2 — V2R IGFHEELTVET,

NRAR—=R « 774 YE—BHEKZMA»PDA VR—FHFEEH>TWERHITTEDY EXHA, ZORDDIZ,
fHixDNRZTY N BREBEL, 2PN EDHEEDO R ZDINEZH > TVWBENRALY MY - 7754 VX —
FREMT 5,

TNV IEDRRAZY MY « T7 AV X=F, 774NV RTLAEDEY 2=V Z2 RO 270D FTRTOD
e T4 VAREELTCVET, £ Python Y—RXa—F (.py 774 /) . Python X4 Fa—F
(.pyc 7740N), HEFZA4 7Y (BIZIF .so 77 40N) REDKHZR 7 7 ANEA THRILEL 3, 21
477 VD zipimport EY 2 — A Ko THR—-PENBZHEE. TI7AVPDNRRAZY MY - T7 4>
X—=1x (HEEFA T VLHND) TRTDT7 74 NVEATD zip 77 A 6D — FHPVET,

NRALZY MV T 7ANT AT L EDOGFICBEEINZINEEIDD FEA, URL RF—EZR—ATTYRFE
DM FFNTIRETE LM ESRT 5 Z L b AJEET T,

NRAR=R + 77 A4 VR 7vy77a rarzBilT2 N TE, 2RI X > THMRATEER SA TV
N DREEERINRL, WRARSAXTZIeHTEET, HIZE. xv+v—2 LD URL 232U R
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LTHR=FLEWEE, web LOEY 22— E RO 27201 HTTP OB WA RFEE L7 v 7 %2H
Qe TEET, 2O (FUHLATREA 7Y 27 bTHB) 7y 7%k, FTHEHTA2a barzyR—1
T2 NAIZVR) T4 —%ERLET, 2O b web POHEY 2 — DR —X—%HIFT 5
DIfELNE T,

LZLEOBHE: ZOHIEHOHOMG T I7AE— LW FED, AEZNZ - T7A 04— 2 NAIVE
e T7A28— 205 HEBTRAINTHEDNTVET, b 2 ED Y 7 4 Y X—I3IEFIMTE D,
Bl7lz7a rarzdR—bL, 4 Y R—-MUETHU XS ITEEEL T30, BIDICER->TW2DELICED
TBLDEBEETT, FHI. XX RR - 7 74 X =134 Y KR— MLUEDBHFE, sys.meta_path OEED
B e 2WEEL ¥,

ZREIBENZ, RAZY MY « 774 VR =B DHEIERTIRAN=R - 774 v X—DEIEFMTHD .
FFE sys.meta_path D2H8ANR—=R + 7 7 4 Y X =D D FRpNIHE, RAZY MY « 774 VX —DF
KT FATEINLRNTL & I,

55,1 XTIV k) « Ty7A2H—

INAR=Z « T7A A= 12&, XFH NZAITY b)) THEESI N5 D Python €Y 2 —/L% Python
R —Y%HADF, B—RFI3EBEDLDDET, FLALDRALY MVIET7 74 LVS AT 4 DG EE
FELTVWETH, ZZCHIRXNZDEIEDD T8 A,

RABRNRR T 74V R=2 LT, WAR—=R + T74A VA — IR L7z find_spec() 7’81 k 2 /Lh5E
BINTOETH, ZHUMATAYR=ENZA DEED2a—NVERDF, R—RFRTE3HEEIRETA X
FTE5DIMHR57y 7 ERELTVETS,

INANR—2R « T 74 >H— % sys.path . sys.path_hooks . sys.path_importer_cache £\5 3 DD%
Bengd, 212y r—IYF 7Y O __path__ BHEDBHVET, IhdickoT, A Y R—- ML
HEHARIAXT B EDRBEENE T,

sys.path IZld, EY a— ey r =Y Z2RIGMFINO—ERH D 9, Tk PYTHONPATH BREGZ
B zofibk g o4 YA P =V HIERFEEKET 27 7 40 METHIHLI N E T, sys.path NOER
. 77 ANV AT ALEDT 4 L7 b URzip 77 ANREFOMEY 2 — L EREITRE "HT” D52 D
D (site EY a2 —L%2BM) 2T IV TEXT, XFINBIUANAL MDA% sys.path ITANSENE
TY; o7 —2ANIHINE T, N MIOBEROTLYa—F 4 v 7EF & NAIVRY - T7A4 048 —
WXoTHRIENE T,

NAR=Z « TF7AVE =G AN« T7A 25— IaDT, 4 K- MEMIE, BT L7 SAX—
R+ 774X =0 find_spec() XV v FEZFIHT T A VR—F/NZX OMRKRZIHROE T, path 515
23 find_spec() WKEXN/z L T, ZHEEET Z2ALFEIIO VU A b - HEIFNZIZZ D8y 5 —Y DT
A YR=PFLTWVWE Ry 7 =YD __path__ J&MHITZ D £, path 518057 None 72 o 7285E. Zhdm LAz
DAYR=PTHBZERLTWT, sys.path BfFEDIFE T,

NRAR=R + 774 Y E—IZRBAZDTRTOERICOVWTRELEE L, ZAZHD 2R L CiY]
% INAITY kY « 77A 24— (PathEntryFinder) L ¥3, ZHUIRE D22 20 (FIZX, 2D
MERDT=DD stat() EHLDF —N—~y F) IZEDFLDT, NAR—-R + 774 VX —ZSREE,
HBRRAIZYFY - 774 VX =—ADHMIITIZFr v 2 LTHR-TEBEET, 2OF vy vy ald sys.
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path_importer_cache IZffo TWE T (ARNCK LT, 2O F ¥ v ¥ 2 13FEBICE 1 Y R—F— IR X
NTELT, 774X —FT7P 27 bR LET), ZOXSICLT, KHO»225ED NZATV R
DEFiDT=DD INATY R« T7A 08— ORB2—ERIMRITIUIRILDE T, $AR—Z -7 74
VE—ZNRALY MY OMREFETOE 201, T—¥ a3 — FTIEHMHIC sys.path_importer_cache
HoFXr v aZWDROTHOEEA™ ,

path entry 2% v v & 2 OHIZHED > 72855, path based finder 1% sys.path_hooks DD L ATHE
AT b2 TUDET, ZOVRMDENEND path entry 7w 1E. KT 3 path entry £\
S8 1 oEE L THERHENE T, 2O LAJFEA 7Y = 7 M path entry 2R % path entry finder
ZiR§ . ImportError XM L ¥ $, ImportError &, 7 v 7% path entry D7z D path entry finder
ZEERWI & 2 27201 path based finder BMEVE T, ZOFISNILIRE T, import path Zillo
TWLEDST oNE T, 7y 7358 e LTXXFINE @A MlA 7Y =7 P 2IIFL £, N4 M
ATV bOTva—F4 Y7y 7fEEhTOT (FlZiE. 77 ANV AT LDy A—T 4 VT
D UTF-8 R ZhANRETT) . 7y 7251 % T a— FTERD» 575 EE InportError ZAH TR E
T3,

sys.path_hooks Zill 2 LHA WZAIZ U R « T7A 08— 2RI FTITKDoLGHE. NAR—Z -
774 & =0 find_spec() XV v Fi&, sys.path_importer_cache IC (L_O)/\XI/ MY 0:?9‘3‘57 7
A VR LIBRNI L 2R T 72DIZ) None ZIRTEL. XFNR « T7A VA — ZEI 2 —ADEOH»H
B ot Z 8 RIRA % 729IT None ZiRL %3,

sys.path_hooks D NZAIYFUT vy HMIHLAGEA 7S =27 FPORDEOWTALD NAT 2k
)« T7A2E— THo HBaE BTHTL 2EY a—MEREH T -0 70 FairsfEbh, ZhsE
Ja—LEo— ]\‘3‘57‘:@&3@2‘)11%‘3‘0

(ZEDOLFINCEoTREINDG) BEDT 4 L7 M VL, sys.path DD T > bV 2I1ZZD R 2 5IETR
HXhET, ¥3. HEDOT 4 L7 PUDBFEELRVZ AL 72358, sys.path_importer_cache 12
FBEMINEEA, KT, BUEDOT 4 L2 PV IHT 2{EEMEHLA DESY 2 =Dy 77 v FTHEHT:
MBI ET, 3FHIT. sys.path_importer_cache (Zffi 4L, importlib.machinery.PathFinder.
find_spec() ARFTCRIF, EEDOT 4 L7 MY THo TEDLFINTEDH D £¥ A

552 NIV Y - T7A4>4—-7OrIL

BV 2N eAIIHEE NI Ry 5= DA Y R—= bV R— T 57D, BLOARZER Y =S DR—
Parve LTIRET 27012, XAV MY - 7574 & =13 find_spec() XV v FZEELZIFIUIVT
¥ A

find_spec() X 2 DDFIEEMD £, A VA=FPLLS L LTVEEY 2 - LOREEHMK L, (X TP a
YD) WNREY 2 =TT, find_spec() \FEY 2 —MIHIET 2582 IHHHL (populated) &N 7-Htkz iR
LEd, ZoftkkiE (1 20fIHZERWT) #IiZ "loader” £ v b Z2HioTWVWE T,

EY 2 — MEREDLETER R—3y 2R LTVWAEI2ER AL VR— MEBIGRTEDHIZ, ATV MY -
T 74 Y E—IFEY 2 —AHED "submodule search locations” #&RIZEMA— a 2 &) X NI
ELET,

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

HORZZY R - 774 X —DOHIZIX, find_spec() DXHDIZZINS 2 DD deperecated 2 XY v ¥
DILEDVITNDEHEELTWERHDDH20d LNERTA, TNOHDA Yy NIIBRAEHEDI-DICERLE
RBENTVWET, LrL. NRAZY MY - 774 Y& —IT find_spec() BELEZATHIIE, VXY v ¥
BEHAEhE T,

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

pace portion.

D4 > R— MEROERIH T 2HRAEEMED 2D, ZLDNRRAZY MY - 774 VX —=lF X XA -
T 7 AR =Y R= T 2D LHECEHINZ find_module() XY v R&HR—-bPLTWET, LHL, S
ALY MY« 774X =0 find_module() XY v Fid, LT path 5IETIEFIHEINERA (ZDX
Yy RiE SRR Ty 7 DBRAIOFFOH L2 H@EY s S R IERZ LR S 2EEB IS T0ET),

NRALY MY « 774 &= find_module() XY v Fik deprecated TT, ¥R D, ZDHETIE R
IVNY - T7 A VR =DPHEER ARy T =PI L TR— a VRT3 2 BN TERVASLTT, dL
find_loader() ¥ find module() DWHMBNRRALY Y « 774 VX —IKHEELH, A VER—FTRF
LIEHIC find_module() &Y H find_loader() ZELEL THUHL T,

5.6 FEDAVR— b ATLEEETHTRZD

A VR P RT LR EEMZ 27D DR EEND D 5 1AL, sys.meta_path DF 7 4L DN
BEHIRL., 2FEHIRRLDRAZARRAT v 7 TBEMZBZHDTT,

% L. import XOFWEL I EZEBE L, 4 VY R— P RATARLT 7R T 5D APL II3EER 5277 TH
TR, HARAAD __import__ () BAEE X A2 THATT, ZOFEE. % 1 2DFEY 2 —
JVATZ T import XOBMEERZEE ST 2DICHHVWHLNET,

(DA Y R—= P AT LA2ERZFEIET 2D TIERL) TTIRKAZARRIZNWE 7 v I06HHEY 2—LDA
VAR— M EEIRANCHT < 72 ®12iE. find_spec() 5 None % iR 34 D2, EHE ModuleNotFoundError
ZEMT B2 T T3, None RiIRT DX XNRADEBZHITZ2NETHZ I TEKLE T, Hist
ZEHT 2T QIERRZITBYID £7,

5.7 Package Relative Imports

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

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

package/
__init__.py
subpackagel/

(RDOR=I1Fi )
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(FiDR— 25 D %)

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

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

ports:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 __main__ ICHT3FREEE

__main__ €Y 2 —UZ, Python DA ¥ R— b2 X7 2BET 2F55l k7 — XT3, DIHFF TEREHh
TW2 L9512, __main__ Y 2—/LiE sys X builtins BE LRSI VR TV X —RKX—+7 v I TH
ot Egd, LoL, i 2 ODFEI 22— E#E-> T, __main__ I3EFICEIEL N, VDEI 2—)L

ELTOERZR > TWERA, THUX, __main__ AIIHLS N L TEDNA 2 7Y ZpEF N L D

T REFDMDF T a VITHRIET B 2D TT,

5.8.1 __main__.___spec___

__main__ D LWL NE0IKIF LT, __main__.__spec__ [ FEYICEREIN B Z 2 d DU
None X5 ZdHH ET,

Python 7% -m 4 7> a ¥ 2 THITENLGE G __spec__ @HIET2ET 2 — N3y r—
DEY 2 —UERRICRESNE T, /. T4 L 27 MURzip 7740, $HEMOD sys.path =2 F VY 25
TF2MEO—FE LT __main__ TV 2 -0 — FEINBLEEICD __spec__ MM (populate) Th
S

ZhLAND I — R Tld, __main__.__spec__ ¥ None IKHEINF T, Z4UL. __main__ 4K (populate)
T 5720 fFbiza— ¥4 Y KR= MJRERES 2 — L BEE L TOWRVWEZDTT:
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o« MEETB YT b

o cAF¥av

o stdin 22 HEFX NG

o V—=RT77ANPNL baA— KT 7 A LEERE X NGE

BEDT — AT, 728 AFEMINE 7 7 A VB ES 2 — L2 LTEHEA VK- FTE72 2 LTH __main__.
__spec__ IXHIZ None IZRK 2 ZEICHERELTLZE W, L __main__ KBWTHAMBREI 2 — L X XT—
RPN S -m AL v FEFSTLIEE W,

__main__ 2’4 Y KR—PAREREY 2 — L& —HK L. __main__.__spec__ DBZNIECTHREIN TV
ELTH, ZATHRE, IO 200FYa— V3L ALRIND ZLIKERLTIEE W, h
¥, if __name__ == "__main__": Fxz v 7 IZEkoTRIESINZ 7 v 7II, __main__ FHETZEM Z 4K
(populate) §27DITEY 2 —AHPHHI NSRRI T EITSIN, @HEOA Y R— FRAIZIZFATI RNV, &
WO HEFHICER L TV,

5.9 RO #EHD R DRIE

XXX KAz e THRV,

XXX * (import_machinery.rst) € 2 =L &%y 7 — 3 DJEMD HITHKIH %2 E N 7 8 2 30T 2 DTt
LeoD? dLPLELT—XRETAVRDOVWTDEHY 77 LY RADOR=IIZH 58T 2 NEZHERL 72
D, BEHZ 2 L52DbDITR2D2DLNER A

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

XXX __main__ L XN B A R AIEICOVWT LD ZL OFBHEZBINT 37

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

5.10 &E&H

Python OFIHIDED ST 2, 4 Y R—MEEIIERE LVWREEZZRTE L, —ilr e 2529 8% 2
AV IHRFEPNIE ERSEDL S TEIVWETD, BWIEAD v r =IO R ELHL I LD TEE T,
FVYIF LD sys.meta_path DAk PEP 302 T, ZD#%MYE 42 2955k PEP 420 T,

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

PEP 366 1. XA YEY 2 — L TORRPBENA VK= D7=DIEM LU __package__ JEBIEDE%
LTVWET,

PEP 328 i&ioxnf 4 > R— . BRIZHEN A VR— b+, BX, % __name__ THEZEL. &I PEP 366
7 __package__ CEDMAREEEALZ L

5.9. EXO#EHDHPDRIE 83
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PEP 338 3 EYa—LZ2R2 YT e LTEITTZ2DMEHEEZEDTVWET,

PEP 451 1%, Y 2 — {47V 22 MBI EY 2 —NLEBDA VKR— MRED S b EEBIML T
WET, Fh, B—X—OERINRETDIZL AYE A VR— MEHBICERDD B TVWET, ThbDEHE
WZED, 41 YKR= b AT LDV DD API 77 deprecate XL, /2774 YA —ru—X—12@FH LWV
XYy RHAEMENE Lz,

filE
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SIX

7% (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHEHR L 5,

REOEICETZER: ZORELLEOETOHLR BNF (extended BNF) £alId, FAMHTHAITIIR S
R Z R T 2 72D ICHWHNTVWE T, HMXHIRI (DD 2 KEGIER) 7. LTFOER

name = othername

TR IR TWT, ZOWRFE OEKRMT (semantics) 2R XA TWRWVWIEA. name OFFRE & 2
DEHETIIE othername OEMTIF LR LI D £3,

6.1 BEffiZ#: (arithmetic conversion)
PUF o G EF ORdR T, MBUEs 3 HEoicZfixh g3 e ErA TV S & &, HAABRRITHNT
LA FOREILITO@ED ICEEL £5:

o N DOFIBMPERBITHI, M7 3ERBENCE I N E T,

o ZNLHDEGET, AT O5IEBP R/ NURETHIUT, 71 3FE MU RN A XN E T

o ZNLHMNGEE. WA DOFIEIIBETRIIUIR ST, BHOKLEIDHD FE A,

FREDHEAT (% HETOLESIEYE LTOXTFH)) i, XoIHloMAIpEHshE T, IBEREX. 2
BORBEBDID ETVWEERL TORITNIRD A,

6.2 7 kL. EFMER (atom)

atom Z. RO—BEAWRERTT, dok dHHMAL atom 3. FBATZ/3V 7710 TF, AFEN. ALE
g0, FFBFEIMTH O IER (form) d £z, M L7 b 2aSGEHINE T, atom DREUILITD & 5
272 h 3

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

| generator_expression | yteld_atom

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

7 b L DIFITIE o TV 20+ (identifier) 3% AT (name) T, FRAERICOWTIE #BIF (identifier) &
SUF—T—F (keyword) ik, BTSRRI OVWTIE BFIDFEEE (naming and binding) ik %
LT EE W,

ZHIMH A AT 27 MTHEINTWBGE, 4l atom ZFHMiiT 2 2D A 72 =7 M2k ) £3, 4T
PHREXN TV WES, atom ZFHfiL & 5 &£ 3% & NameError fil4h2iEH L £5,

TIAR—=MRBFOIVITIT: 75 AERNIELNLHBIHIF T, 2 20U L7 v X =227 bih%
D, KEDN 2O ED7 X =227 TR TVWRWHDIZ, ZDTFAD FSAR—FEZET L AKX
NEF, FIAR=PRAFNI. T— FPERSINZANCE D RVBRCEHREhET, ZOEHUC K- T,
75 ABDEHCT Y X =R a7 RHIUIRREL, LHICT Y X—2a7% 1 DML, #EiORHICHA S
T3, BlZR. 7T A% Ham OHFOAIF __spam 1&. _Ham__spam ICEHX N F §, ZHUIERBIF 23
ENTVAIMXDAY TFRAILLHIEBMHILL TWET, BRI NTLATDIFEICRY (255 XF2@BA5) %
B, EEC Lo TEATOU D FEDBTONE LD LNFERA, VIAABT VR —2aAT7DANLKIGE
BEHIIITONEE A

6.2.2 UF3ZJL

Python Ti&, XFHNRNA IV T I e, BABBIEY 77 V23 R— P LTVWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

V7 I VOFHIE. A ST (SUFAN. N4 ML B EEVNEIREL BRI 052 o BEER RO A
7Y b REZET. BEINIERER (BER) V7 o0 E, EIGEMEICR 2 HERH D £T.
LR UTIIL 2B TSN,

V7 INVERTEERRER T —RBNTHE L E T, 20k, ATV 27 bDT7ATFYT 4T 43TV 22
FOMEIZFCEETIED D E¥A, AUEEZFHOEROY 77 VEFHEL5E. (ZhbDV T I Tns
Z LDRILHHTHRD S DTHH->TD, ZHTHLLTDH) ALATY =27 bEIELTWE D, oL FUMHA
ERORDOA T =7 MiZiRD 9,

86 % 6 = 3 (expression)
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6.2.3 FIFMAR (parenthesized form)

AFEMER 2, NV 2 b O—FERET, IFINTH -/~ DTT:

parenth_form = "(" [starred_ezpression] ")"

AFEMTHDONZRDY X MiE, [H2DORDBEHT2H5DICRDET: VX FANZABRLL ey —o2DHhr~<n
A2 TWIEGE, RIVIEDET; 25 TRVES, ROVZAMEHERL TV E—0XXERDOEIZKD
%9,

HFEHEDIIFMD RT3, DR IAA T 22 bR LET, XIVILERERDOT, VFIALLRL
HADSEA SN ET (Thbb, ZOXRIANFEHTHLAL L, ZABEFALF 7Y 2 MckbZEd
BB, RERWILbHDET),

R INFAFEIMTIER I N Z DTIEZRL ., AU RICE > TEREN S Z L ITHERLTL XV, FlshEZEo x
FIT, ZOHEFAEMS BBETT — AFEMDOHi 0 7 il B 5k L2 W (nothing)” 2% % & 5
WLTLES &, EDPDVWEVWRHDIZRoTLEW, KL< DHBXA4 FIADPFMPINRLLoTLEW
£9,

6.2.4 U, 8. HEORT
VAL, RE. FEEMET 272012, Python 1 7 FR (display)” & FEEN 2 Feal O 24 L T T,
RO_FEHFTONHD £3:

o VT FONEERIRINTIZET 2

o WEREC (comprehension) LFEND, N— T 7 4 VX —ILHE DA E DL %2 W75 HRTIR

WELLDOHBEDOMCERIIRDED T

comprehension = assignment_expression comp_for

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

comp_if = "if" ezpression_nocond [comp_iter]

NERLEFZZITE—DOR, HVWTPRCL D 1 {HD for Hi, X 51ZHWT 0 AU ED for Hid 2 if Hi
PHEDET, TOHE. LD for Hi if Hix, ELOSENERES Lo TW R A M LT R Y 7 AR
L. 2R FOBRNO T 0y ZIZE[ET 2 Z L ISR DOLHICDH 2 N fHili L 72 /iR, RIS T EH0
a7 FOEERITKED ET,

727 L. MBERDH B for HiDA4 75 7TARERVT, W@ﬁ%dwﬁ%m%xbéhkM%wx:~ff
EiTahFEzd, TOHHADBITT, ROV X FNTRAZINLHEIBIMID R a— 712 7 Fihs” 2
EHHEEA,

6.2. 7 kL. RFHEZR (atom) 87
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ROIECDH D for HIDA T 771K, ZHZEHZMATWS 22— Tz EHlich, BERKZAN
FORA=FIZH e LTEINE T, Rk for fiie. RBLEWXDH S for HiD 7 4 VE—FMHEA T 5
TNREZEHZEMATVEI A= TIEFFETEEEA, EWVIDE. ZALEBRBEDA T I TIANHHEL
NBMEITHKIFEL TV DD LRV 5T, BIZIZRD@ED TF: [x+xy for x in range(10) for y in

range(x, x+10)] .

WERLBFIEY D a > 7 FI1k 2 DR FAET 2729012, yield % yield from IFHFEAIL AR
FORaA—FTIFEELThTVET,

Python 3.6 2° 5. async def BI¥{TId async for Hid® asynchronous iterator O RIGWIRZF 2 DITfED
NBZZehHNHFE L%, async def BABUCE T2 NERGAH, FKBHORNITH K for Hid 2 IF async for
HITHREh TS Z e, BIMOD for fid 5V async for HixFATWVWE I, £D S X await X%
FoTWBZeH20d LNFRA, NERKILH async for Hid 2WVWiE avait REFATVWBIHEE., £
N JEFRBARERE N E 3, FEREANTRGEIE. 20BN % L —F VRO FE Tk X2 % 5
b LNEFA, PEP 530 3B L T2 X0,

N—a > 3.6 TEM: FFAMINEERLPEAINE L,

N—=Yar 38 TAHE: yield BXU yield from IFENZANTDORa—F T3 R F LT

6.2.5 VX KRR

Y2 MR, AR CTHLNERORY T, RINIZEDRINTHo> TIrEVEHA:

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

VRAPERE, FILWIRAMAT7Y 227 b 25255, VATONRRE, KOV X FH4E3Y R PNEKEL
(list comprehension) THRESNE T, H v TRUIGNLKDY X M BGRI 0L Eid, 205 DKEHE
BEPSHANLIEHEE A, ZOIHCY R PNIRELE S E T, NERLPEGZ 6N i3, NEERELD
FEROBERTY X M AR EINE T,

6.2.6 £5KRT

BERTREPEFEMTRS N, F—l27 T2 a0 U0 e THEXRB KIS X!

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

HLEFRRE, FLVWI 2 —XTIAREEF T2 252 %F, EEONERER. ROWMPFINERETIC
o THREENET, o ~vXKUDDORDY R M BEZ SN i, ZOERITLED SENIEICFHE X .
HBEF T2 MIIMZABNET, NEEEAGZ oML 23, NEELOBROEZETHEEIER I
3,

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

88 % 6 = 3 (expression)
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6.2.7 BFHEXRT

SRR, BHENCHDbN, F—HDORT 267K 25RINTT, RINIEDRINITHoTHrEVEEA:

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

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

HELRRE, FilknftEtr 7y =27 b2RLET,

F—e T —XDoRZMDMINH < XYD THEZ O Zld, ZOERIE,SENGHliE . FHED
IV —RERLET, Thbb, ZREAOF AT =7 bH, HENTHIET 27— X 2RFT 5
ForLTEODNET, ZACED, F—rT7—XDOVRAMOPTRILF—2EHEHEET 2 TE, £
DF =TT 2 BEIEFFEDOMEIX, KRG O5NbDITED 7,

BTNVNTRARYRY I HFEDT VNI 2RLET, 0L EHFIHEFIE mapping TRINIRD F
HA, ZNZND mapping DBERIE, Fi-RHFEICEMEINET, ¥—/7—XO/RD LIEHED 7 8y
W&o THRIGEMENfHE, BroBMEINHEHIIL->TEEEINE T,

N—=ar 35 TEM: HERTRDT Vo%y 73R PEP 448 TRESINLE L,

FEENEERRE. VR PRESONTREE E I, @EO Yor” 2 Vif” O, an T s0R
72 2 DOADBBET T, NWEKLPEHT 5 &, MROF— L HDERD, (EONTNETH L WEFEICHA S
nE9,

F—DfEe UTHZ 2 8UCE T 2 HlfRIZ IREEDMEE HiTITIHELTVWET, (—BETWo e, F—RBE
HARER A 7Y = 7 b2 THERR U7z hashable TRIFIUIRD £HA, ) BERT 2 F—[THEENEEXTD,
EHEPBMEINDE L EDHVERA; HEF—IINL T, RRICEINLT—X (v 767 F A ETIE.
HFERILORDEHNEL 22 H0) MMEDIET,

N— a3 3.8 TEHE: Python 3.8 X DATDO = a ¥ Tld, HHENERLICBOVT, F— 2 HEOFHIGER
BHRENTVWERATLA, CPython Tld, fEAF— X DEFHMEXINTVWE L, N—=Ya > 3.8 »b
X PEP 572 TREINTWVWE X512, F—PHELDEICFHIENE TS,

6.2.8 xxL—4xH

¥ x4 L —&3 (generator expression) &1, IFEMZE o730 M ey =2 L — X KFIETT:

_ex i = erpression N
enerator_expression e comp_for ")"

Tz —RREFBY 2 AL -2 AT 27 b EEZXET, COMXINERL L IXZFR T T, A
MR PEFRIN T3 72 < ARINCH Eh %95,

6.2. 7 kL. RFHEZR (atom) 89
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Vrzpal—XADFTHEONTVLEERE, (BEDOY 2R L —XEFALEIR) ZOT 2L —XF TV
ZMIMNLUT __next__ () XYy FAMIND & X EF Tl ELEINE T, 72720, &RDLWCDH S for fi
DA TIZI7NRIELICGTHEEINET, ZDDZ I THELLT I -k, RUIDMEIESNIRETIERL,
VrrL—RANERSINIMRTHELNE T, RIK for fiir, RLEWXCDH 2 for HiD 7 1 VX -5
HiEA 77 7V REEEAATVA R - TIEFHMETEERA, 2WVWIDIE. ZhHERDEDATTT
ADPLHRLNBEIHEFEL TR0 LARVALTY, FIZIXXOMEH TF: (x+y for x in range(10)

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

B OME—D5 e LTETHEIE AENZEKBTEET, LA FURL (wll) HizZRL TR
IS

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

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

N—Tar 3.6 TEM: ERPY 22 1L —2ANEAINE LT,

N—3 a ¥ 3.7 TZH: Python 3.7 X DHiTIX, FEFRIAS = L —&2HiZ async def a1 —F  TL2H
AFEATLR, 3.7 2013, HEOBEBTHERAY = 2L — A MEZ 2 X518 D E L,

N—=Yar 3.8 TEHE: yield BXU yield from IFWEHRNRANT ORI —FTIdHILL 2D F LT

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

yield F P =R L —% BES term: IEEHAT % L —& <asynchronous generator> % /EFKT 5 & ZIZfH
bhgd, toT, BBERDAKRTOAMR ET, BBODOANRT yield X ZHHT 2 & 2 0BKIZY = *
L—&XIZk Y, async def BEIBOARIKTHHAT 2 20 al—F VEFZIERBES = 2L -k D F5,
FIZIZKRD X STk 3

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

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

ZENTVERa—-TDEWEH D79, yield MIIMHRMNICER SN Ra—TD—fL L THNEKRLPLY =
FL—RAZFET 20125 T BFFAI SN TVEE A

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

90 % 6 = 3 (expression)
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VA L= REBICOVWTIET C FTHASATOR T, JERMY = 2 L —XBE, FEREY L —&2E
. (asynchronous generator function) HilZ/3F TEHHINTVWE T,

VAL —XEPPIFIHENLRE, D22 X LTOATL—X%ZELET, YL —RIFZDE
Pz —XEROETEHIELET, VXL —XDX Yy RBPRYHEN D e E TN E T, A
Ehd e, BAOD yield NECUH LU T—FFIE L, FEH LI ezpression_list DIEZIRLET, 22
TEI—FHEIL X, =W VEROFE, R~ Y EZPATOFMRA & v 7, £ L THMLED % &5
RTOB—=ANVIREPRIFENZ ZEZERLET, HE, Yo XL—ZDX Yy FHRFIHINTHEITEZH
LR, &=L —&I yield R3O L TH o 72D K5I Z K L 3. HhkRo
yield ROMHEIZFITZHHT XY v FIKFELE T, __next__ () ZHHLLBE (—HIT for XRMAA
HBB next () 72Y) OFERIZ None £72 D, send() ZHHLZHEIZZD XY v FIZE S NEIFIRIC
%hET,

CHETHHLEAARDLS, VxR —RBHEalr—F 22 Th L HUTVET, ¥zl — XM
EHERL., 12U EOT Y YRS Y F2HEE, ZOFEFE—RMELEXINAETT, VL — R yield
LB TETOMRG 2 HIHTE RV L 2HE—DBWTT, ZOHIEIIEICY 2 2L —XDIERH LIEAB X
NEJ,

yield Ri& try BEHCHATEE T, V2L —&D (BBAIY Y bBEIGET 20, FR—YaAL Y 3
VX D) BTHNCHBE AR WES, Y2 AL —X- A TL—&D close() XV v FHMIN, finally Hi
DFETEINE T,

yield from <expr> M L7:5E. G2 oNRIEA 77 7L TRINERD E¥A, ZDATF T L%
ATL—=F T2 TERSINMEIIHREDI 2 AL —ZD XY v FOMRUFH LUIEANEREINE T, send()
THEINDLWEEE throw() TEINLD W LHISNIRED A 7L —XIZHEY R XY v F2HIUTTE
NET, BEUILXY v FRRWES, send() 1% AttributeError 2 TypeError %, throw() \&JEXh
7o 2 BRI U 5

WEDA 7L —XDFETH, 5IE#Z XNz Stoplteration £ ¥ A X ¥ 2D value JBHEIXZ D yield XD
fEx 72 h £9, Stoplteration ZHEEZTEICIHRNICEY FENE D, ¥ 74 TL—XBT 232 —XTH
E (F 74T L—ADenEBET) HBNCE Y F SN2H0 LS BHTT,

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

yield APRAXDHEMOLEAXTH 2 & &, FHMFEWTE X5,
2E:
PEP 255 - BfiaP xR L —4& Python "\DY zAx L —&X ¥ yield XDEARZE,

PEP 0342 - fiRENcP xR L—RZRAWVWEIL—F> Sy ar—F e LTHHTE S X512,
VL — RO Y APl ZINRT 2125,

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

PEP 525 - EEHAS xR L —4 I —F VEHAD T = 2 L — X DELEE S OB X 2 PEP 492 Ok
RIEZ,
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JIRL—E-ATL—EXV YR

D

FATREI2A L —ZATL—ZDAY vy FIZOWVWTHHALE T, Zhoidy =L — XD ETHIEC

EHTE %7,

HURDOY 232 —&ZAY vy FOMUHLIZ, ¥ =L — ZDBBICETHDEE ValueError flA 2% T 3
HICHEREL TR XN,

generator.__next__()

VAL —REBOETERGT 20, REIK yield ARDETINLL ZA206HHLET, Y= %
L—XBIEDY __next__ (O XY v FIZXo THEEINLK, ZORED yield OMEIZHIZ None &
FHliENE T, TOBRRD yield REFTEITL, Yz xL—RIF—FFI L., ezpression_list D
% __next () XYy FOMUHLITIRLET, Y=L —XBRXDEE yield IR T L7z
B&. StopIteration BIAt2SiEH I E T,

ZOXYy FZEH. BIZE for V—RHAAAD next O BIRIC X o THEEICHF OIS %5,

generator.send (value)

AL —XEBORNEANEE 7 ED 7, EITEHEBLE T, 518D value 137 DFEE D yield DG
RIZEDFET, send) XYy FRRICY = 3 L —XHPERLEZIEL, ¥ =2 L —ZBRDERE
T2 2T F 5L Stoplteration ZEXH L X3, send() HIFIHEINTY = 2 L — XD
A5 58 2, HEZZITES yield RBFE LR WD T, None 518y LTHEFHEZIINUEED £
A,

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

Tz AL =X LB T type HOBINEFHASIE T, 20T =4 L — XBERDERT 2 RDMAE
ZRLET, Yo prb—XPMEZAERT 228K T T 5L Stoplteration BFAELE T, V=%
L— XBBBE S MBI 2R L. & LIRES PN ZREZE 245, ZORSMNIFFCH LT
NERE N E T,

generator.close()

Yz 3 L — XD —RHELE U728 T GeneratorExit #HEAEXVE T, Z LT, Y=L —XEK
PRI T 20, BRICZ 0 —XENTWa 0, (BISHHHIE S e h 27272 012) GeneratorExit
HEHEINTIHE. close IO HLITTANRD £3, ¥ =3 —XPMEZART 52355 RuntimeError
DFHAELET, close) BY 232 L—XDHINRIERERETICE DB T LTV HEIE M LE
A,

fERH

MUROBELZY Y MBS 22 —X e V23 L — XEHOEZ R ERICHEN L 3

>>> def echo(value=None):

print("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)

except Exception as e:

ROR—STHER)

92
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(RIDR=I D5 DR 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 DX, "What’s New in Python.” ® pep-380 #ZHR L TL 2 &\,

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

async def AL CERINLEBL XY v FIC yield Rp3H 2 &, 2O FEEEAS =~ L —4% B
ELTERSINET,

FEFIHAY = 3 L — X BB ORI N2 &, FERIIIS = 1L — & 4 7Y = 7 b EHEN 2 IEREIA 71— &3
BENET, ZLTC Z20A 7V 27 NIV 231 L —XBROFET2HIEL 9, 8%, FRPHY = 21—
A7V ME ar—F YEBAD async for XTHbH, ZHET AL —XFTI =7 MDA for X
THEDA DR ICHLIL 5,

RS 2 AL =R DX Y v RO 1 DZFFEUHT & awaitable 7 7Y =7 bR EN, ZOF 7Y =7 bE)
(B R o ZIZETHMMBEINE T, 2D L ZIZETEERAIOD yield XETHA, £ THEHME A,
ezpression_list DIEZFFET O AN —F TELE T, Y=L —&X R, Hkreid, BfEon—7
NVERCRIE, aRA v 2 WEEHER 2 v 7, B XOBSMUEDIRER Y. TXTOa— AV RIRED R
NZZZEHRLET, ERAHID 2 AL —XDXAY Y RPBLRDA T 27 MR E N Z & TEITHHHX
N, BBIEH70d yield ADPBEZZM4EIFCHLTH 2200 L5 CUHZEDTVWEF T, HEFKZOD
yield ROMEIZ, FEITZHEALZA Y Y FICX-oTERDET, __anext__ ) Zfio 72551k, #RIX None
WD ET, 25T, asend) BMEHINGER. HRIZZOXY v FITESINLMEIIRD £5,

FERIMIY = % L — ZBAECTIE, try SN DOEREDOHFTT yield ABEHTE X9, XL, FERIHY = %
V=&MW, (BRAIY Y IPERICET 20, AR—YaL 7> a ickd) TR XD FICHEBI R0V
A, try BHERN O yield IR E D, ETREB7E o7 finally BINETINET, 207 —2xTE, I
FHY 2 AL =R MEBIL TV B A RY =T RR 7Y 2 —F7DEBIE, FERIY =221 —&XD aclose()
XYy REMFHL, BDOaL—F 37227 b2FETL., TR X > THEITRHBEZ 57 finally Hidd
EITTEZLIITLET,

To take care of finalization, an event loop should define a finalizer function which takes an asyn-

chronous generator-iterator and presumably calls aclose() and executes the coroutine. This finalizer

6.2. 7 kL. RFHEZR (atom) 93
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may be registered by calling sys.set_asyncgen_hooks(). When first iterated over, an asynchronous
generator-iterator will store the registered finalizer to be called upon finalization. For a reference exam-
ple of a finalizer method see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyn-

cio/base__events.py.

yield from <expr> id. MY = AL — KB CTHbDNI 2 & XET T 1T D £ T,

FEBS T RL— R FL—EXY y K

ZO/PEITIE, ¥ =2 L —XBROFTHIEICEDN S FRAMY = 2L — X4 TL—Z DAY v FIZOWT
L £5,

glnné

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

iteration has completed.
ZDXAYy RIZ@HE, for V=712 &> THEBIC XN E T,

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

the value.

coroutine agen.athrow(value)

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

that exception propagates to the caller of the awaitable.

coroutine agen.aclose()
Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator

function at the point where it was paused. If the asynchronous generator function then exits

94 % 6 = 3 (expression)
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gracefully, is already closed, or raises GeneratorExit (by not catching the exception), then the
returned awaitable will raise a StopIteration exception. Any further awaitables returned by
subsequent calls to the asynchronous generator will raise a StopAsyncIteration exception. If
the asynchronous generator yields a value, a RuntimeError is raised by the awaitable. If the
asynchronous generator raises any other exception, it is propagated to the caller of the awaitable.
If the asynchronous generator has already exited due to an exception or normal exit, then further

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

6.3 7513V

TIARVE EREECBVTRMEEOHNEEEZRLE T, SURIUTD L SIRD 7

primary = atom | attributeref | subscription | slicing | call

6.3.1 &R

BHSIEIX, 794 VDKBAICYY F ReLHiEER-DTT:

attributeref = primary "." identifier

T A<V OFHiE. BESREYR—F 3O T 27 P TRITNUIRST. ZHIIBIELAY DL T
P IETEEDET, ZLTZOA T Y =7 MI, AHIPIEE LZEHINFHTH 2 K5 REEZERL
RINERD ERA, TOEBIE __getattr _ () XYYy REFA—N=F A FFTEHILTHRAXYA XTEE
T, ZFORBRMEMNELNLTIE HIH AttributeError EH XN E T, £ 5 TRIFIUL, AN 4T
Pz PO fEE, BHERER LA T2 MCEXDIRED 5, RUEESREEREFHMET 2. B
WIZERZEUEA T2 7 W62 nHD %7,

6.3.2 FRFRSC (subscription)

WERUT, =T YR (XFF. ZTNVERIFVRL) o~y (#F) A 7027 v b, BERe—0ER
LET:

subscription == primary "[" ezpression_list "]"

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

HAAAF 7Y =27 TR RFRLEIR— T4 727 MR 2 BEDD £

6.3. 731<V 95
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T4 =Y pvy FTHIUR, NV R P DEFHEFERIZ Yy THOWT 2O F —HIZHEY T 24722 b
W BIRITIUIRD R A, BFRLIE. ZOF—ITHET 5~y THADME (value) ZFIRL £9, (XV R+
DEEVHEMTH 2H5E2RE. RV A MIZ TV TRINELD £EA, )

T4 RUNBY—r Y ZATHIUE, RV R b OIS RIZERE IR T4 2 (U FOFMTHLEET) TR
BB D £ A,

RIS —r Y RADBEDA YTy 7 220 k2R 52 E8 A, LAL. IXRTOMEAAALD
U VANE 2% __getitem _ () AV v R, ADA VT IRE, A VT IR =TV ADRI%
MATHRLUET (0F D, x[-1] 3 x ORBOERZBERL 7). MROMEIEZY —7r Y ADOEZBED /N
S RIFEOBITRIIIIRD /A, FFERILIE. (0 20KATR) A VT v 7 R ROBEHRLREINL £,
BDA YTy ZADYR—ME, T2 72D __getitem () XV v RKEHAZDT, ZODAY v %
F—=N=F 4 RFT2H 77 7R, HRINMCZOVR— M ZEMT 20BN HH 5,

XFHNRID BT T (character) TT . XFIIERORTIIR L 1 XFRI BB FHNTT,
6.3.3 X531 AKEC (slicing)
ATGAARGNE Y =T Y AF T 27 b (LFH ZTNVERFZVAL) B 25 5HHOERZERL

T, A7 A4 AR LTHOWD, KA del XOXWRELTHW:2DTEET, X574 AXRTOHEX
WTFD LSk h F5:

slicing n=  primary "[" slice_list "]1"

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

slice_item n= ezpression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = exTpression

upper_bound n= exrpression

stride n= exrpression

FREOER B SGREICIEDVEVWRE ZADDHDET: KVAMIRZZ2DDIE, AFA RV R MZHRZ
3720, IWFRILIEIRTFAARTLE LTHIMMINS 22 0WI 28T, (RFA AV R MDY RAT A R
EEERVER). ThL EORIOEMLIZE T, 2574 2AKLL LTOMRE D IRFRILL LTOMR
PERIND ESCEHRTEZIL T, DOVEFVIERDBVTVET,

AT A AR T 2 EBRMITIE. UTFO XS5k £, 774 <) OEFHRERE. UTChRS &5
WLTAIARYV R MOAERSINF I o T (BHEORFRILLEFL __getitem () XYV v FZzflio
T AT IZRBETERINERD XA ATARV A M2 LD Y eHRETATVRGA, ¥—
WBERATARBREMER L 2D BRZXINICKHED T, Zh W OBE, B—DRA 74 2AERAKE
EEL 72D DORF =1 DET, —HORTHEZRT A REHZX, 2oRUCEHEIhFET, BWYIRAFT AR
B RIARF TV 27 (REEDMERE 2R) ICEfSh, £ start, stop B step BIIE. 202
AUEE L7 REERL, BB, B XUk OUE (stride) 12720 3, R WIFTE None THE EHZ 65,

96 % 6 = 3 (expression)
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6.3.4 IEUH L (call)

MECH UK, M LATEEA 7Y = 7 b (Bl 24X function) % arguments DRINE & HIZIEIHLET, R
FNIZEDORINTH > THILEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arquments]

| keywords_arguments

positional_arguments = positional_item ("," positional_item)=*
positional_item = assignment_expression | "*" ezpression
starred_and_keywords = ("x" expression | keyword_item)

("," "x" egpression | "," keyword_item)x*
keywords_arguments = (keyword_item | "*x" expression)

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

REDMEGIBPF -7 — FEBDORICA V<220 ThrEVEEA, MXOERMNFIHELZKIZT L
EHDH EEA

T4 <) OFMEIFEIH UATREA 7Y = 7 P TRITNUIR D £8 A, (- ERBE. HAALBEK.
BIAAA TS 27 bDRAY Y B, JIRAFTI 2 b, JIAA VAR VADRAY v B, BLKY __call__0)
AV y REFOETOA TV 27 MHBMUHLUATRETT), 518IEE T, MUH L %A 2 ANCEHE S h
3, ARG (formal parameter) VA + ORESITOWTIE BHESE 22 L TSV,

F—U— FEIBDBFIET 256, UTFD X5 L THRINSHIESGIEL (positional argument) IZE#I N KT,
F9. HOA-oTWRWRAT y PBRGIBITH L TAERSNE T, N EHOMES I BDDH 256, (EL Bl
BHO N Z2my MIREINET, K, EF—V— F58o0WT, #ilF2fio TG 220y 2R
ELET R THORVIDOREIBH A LRSS, RUDABY b E[FS, Wo/BEETT), 2Auy 23T T
W ARTHE > TV 5 TypeError FIABEHENE T, ZHLSNDEGEAE. 5IBEEZ X2y MEDHTHY
%3, (X5 None THoThH, ZOXTRAuY F2HDET), 2TOFIEPUIEENLH, FRED LN
TWAERWRAR Y b2 Zh 2GS 2BBERRO T 7 + v METHO X3, (77 40 MAIZ, BEDE
RINT LB —ERIFEINET; o T, VA MPHBIDO XS REHEARER A 7V 227 W03 7 7 4V b
fExLTfEibhd e, MEFsR0y MIHIBERELLRVRD, 204 7Y =7 FHARTONTH L,
BEINZET; ZOXRRPGEERTF Z2XXETT, ) 77 40 MEMRESNLTLRYL, HOED AT
WA T Yy FHER o TV EHE TypeError ISR ENE T, 25 TRWHEA, oM ohizxmy b
P25V A MPESHLOFIEE LTHDbIE T,

CPython implementation detail: T3, ZHTEFFRWALES 5% 21T 2 # AIA A B Rt &
NEZPHLNERA, TIVORZFIHBFF 2 XY MEDDIZ " AT ST Witk LT, EFICid#
I o TVRVDOTF -V — FTIREEI L ¥ A, CPython Tid, C B THEESNLHED. &k
B 72 OALES B R — 2T 572912 PyArg_ParseTuple() 2{HHL 3,
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W12 vy s OBED 2 DAEFIRDD 2555, WX *identifier % o THHE NG IED LW
ME D TypeError BISt A S E T ; RTIEL *identifier 23H 255G, T DRGIBIIRDZAIES EH
Ao7eB TN (b LR, RABMBET BB L OHEITIIED R T)V) ZZIFWD £7,

F¥—7 = F5 DOV T MR G B ITHIE LR WIEE. #3 ++xidentifier 2o THE SN2 R51%K
DIZVIR D TypeError BIAFDEH SN E T IKGIEL **identifier B3H 2HE. Z DIRGIEIIRTI% ¥ —
T—F5EB Ao (F—V—FxF—r L, 58z F 120 T 2l L) #ELZIWMD £5, |7
BF =0 — F5lB0GEIE. O (Hilk) #EZZITID 73,

BEEFE N L IZ *expression & W\ O MEXABIN 235513, expression DFHMifERIE 71757 I TRIFH
B FERA EDA4 T 7NVOEFEIT, BMOMNELGIETH 20D L5 b Ed, £(x1, x2, *y, x3,
x4) LWVWIHIMUHLIZBWT, y OFHMIFERSS — 7 v 2 yl, ..., yM 7o 723855813, ZOMCH LIZ M+4
EDOMIES B 21, 22, y1, ..., yM, x3, x4 TOMUTHL R TIZED F5,

ZOffiEm e LTIE, *expression XX -V —F5[D %3 1Tk2 22 dHDETH. F—v—F5¥
(EAEED xxexpression 58 - TZ2ZM) XD D A XH2DDL L TUHENE T, [EoT. ZDLI57%
iRz h 35

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

F—7— F5[#r *expression WX ER UCMFUH LTI 2 iZHEDRVDT, HEIC LD LS
RIBELDEL 2 22 1EHH T8 A

RARUECCHY LT *xexpression B OMEDON G, expression OFMEfEHRIZ v v E> S TRIFAUIRD
FHA, ZONEITEMDF—U—FglHe LTRbhEd, ¥—7— 2 (BARNRF—7— 58 LT,
HBNNIMUD T >y 7 DHIZ) BRZTFES 2358, TypeError HIAEH S E T,

xidentifier X **xidentifier M &2 fio 72 R5IEIX. MBS IR vy FoF—TU—F5|HBKIcTE N
TEFHA,

N—=Yay 3.5 TEE: FETUHLITEEORD « 72y 7 ¥ % 7%y Z7RZFED ., (ES I BIEA
TITNT YRy 7 (%) ODBRAICET, F—7— FglEHIIFFET vy 7 (xx) DBRAICEIT S X512 D %
L7z. B PEP 448 TREINE LT,

PR L 21T & BISNAZXH LZRWR D HIZh S0 0fE%2KE L £9, None ZIRTHEDHD 5, ED
EAED LRI ENE203, WOHLATREA 72 = 7 PO X > THEED 7,

BILRE T

IA-HERRH: HBOa—F7ry 2158V R MAEEIA, ETShEd, a—-F7ay 7 3R]

98 % 6 = 3 (expression)
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¥k E5IBUCHEA (bind) LET; ZoEfEIcoVWTE BHESE cidddLTwEd, a—F7rv s T
return XBFTENBBC, BB LOR DE (return value) RE SN E T,

$AAIABHBIRETIIAV YR HEREZA VXV RIKFELET; MHARAABES XY v FOFEMIX
built-in-funcs S L T 7E X\,

DSRAATSTO, ZOZ5RADHLWA VAR AIPNRINET,

ISAA VARV AXY Y R ST 22— FEROEEXMHOHINET, 2ok =, B LEEDS(EY
AP ED—2EWVEIEY A NTRRECHEINET: 4 Y RAZX A5 X FOREIGENENE T,

DSRAVARAVRA: 7 FAT __call__ (O XYy FPEFEINTVWRITINIERD FXA; _call__ () X
Yy RBMEOHEINGEERCHRED 5L ET,

6.4 Await T

awaitable X 7Y = 7 N TD coroutine FIiT2—KRHZEIL L E T, coroutine function NTOAMEFATEE T,

awvait_expr = "await" primary

N—a v 3.5 Tl

6.5 NEFEEHE (power operator)

NEREE, LD 2 BIHEE T LD MO EGELEL L 2D £3, —7, G 2 HIHER T LD
FITWVIRE S EEIERICR > TV E T, XU TOX 512D £9:

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

o T, NERER T L HIHEE 12 572 2 HESDISICHLOA TWRWES, HETRERSEANLRE
flisNFET (ZOHERHEETOFHENERF Z M L EHA, DFD -1xx213 -1 1T D FT),

NERBEHEFORERE, —oD5 T XN 2 HAAABK pow() ERIT T, A5l EHFIREERL TS
ZFT, BEF IR F @I h, #RIEZDHTT,

BHOPHETCTIX. B 58P ETRVED, BREFEET LR AR Y 25, E 58P AD5E.
2TOFIBITEE/ NS RNCcE XN, FE/MNUSTIR XN E T, Hl 21 10%x2 1 100 1R L F 35,
10%*-2 1% 0.01 2R L £ 7,

0.0 ZHDITRERY % & ZeroDivisionError ZiAH L £3. BHOBE/NLTREFR L HIRIIEREY
(complex number) IZ72 D £3, (LD N— 3 »Tid ValueError ZiAH L TWE L)

6.4. Await I{ 99
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6.6 HIBHANER L E v FNHEMER (unary arithmetic and bitwise oper-

ation)

ETORHEAMERE vy MRAERIE, RCELECZR > TOWET:

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

HIFEHE T - (74 FR) & 5182 R 2 BED/FS % KL (negation) LE T,
BIHHEAT + (7 R) &, BESBZZEL $E A,

HIEHEE T ~ (KEE) k. BEGIEEZE Yy PEAKES (bitwise invert) L7z D% 52 %3, x DY v M
RERE, -(x+1) ELTERSINTVET, ZOHAEFRIERICOAEHEINET,

EfREo=2i3wFhd, 5IEDELVWRETRWESICIE TypeError BIAAEH XN E T,

6.7 —IEHEMEH (binary arithmetic operation)

CIHEMEE . HENRELECEEEL TV ES, HEFOLITALIE, FEOIFBERIC B EH X
NZDTHEBELTLEI WV, REFE (power) HEFZRE, HEFITIE 2D, $hbERRAN
(multiplicatie) A F & MFEK (additie) HET LADD FEA:

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

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

* (FHE: multiplication) HE T, SIBFALOEE G X 3, 5180, WAL DEMETH 20, HHDPERK
TN —F Y APDOEE SN TRIFIUIZD T8 A, FIEDHE. BEZIHEORICEHIN-BREX
NET, BEOHE, >—F VADED R LUBENITTONE T, BORLEERAICTZ L, O —F VA%
5z2%7,

@ (at) HETIXMTHIORE I LEA XN E T, Python OMAAAINI Z OB T2 FEL TV EHE A
N— g v 3.5 T

/ (BRE: division) 8L // (WD TERE: floor division) X, 5IBELOME 52 £3, BE5IBITET
i@iﬁ@’*”b:?ﬁ?ﬁé Nx 7T, BROBREMRISFHNGICSR D 303, BHROUID 5 TREMRIZELBIC R
DET; FERITBEA R ERENC foor” B 2B L7-d DR D £3, ¥nick2BERITH &
ZeroDivisionError flSbZE L %3,

% (FEIA: modulo) HEIZ, H—5EHE I THRELL ZOFRICRD 3, BEFIEIETHEOR
WEHBINE T, A5IBENY O DEEI2IE ZeroDivisionError B EH XN E T, SIEHEIXFE/ ML
HRTH LK BIRIF 3.14%0.7 13 0.34 ITRDFT (3.14 13 4%0.7 + 0.34 H» 5 TT), RRHEEFIIH

100 % 6 = 3 (expression)
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W TBIREFR LIS (F72idn) ORISR D £7; FREREOMEROMMEZ, #1258 51 oMo E
EhyhEl b EF, !

IO B CRAEEE C BREAE, EEKL x == x//y)*y + &hy) ORRICHD 9, YD IETRESER
WFE 7, MHAAALBIE divmod O divmod(x, y) == (x//y, xhy) DKL TVET, “,

% HEETFIE, BEN T 2RREEZITS DIMAT, X5 (string) 7Y =7 Mt —n"—m—FZh,
[HRXOxFHoEARL (Wb 2 lH) Z21TVWET, XFHOFALOHIE Python 74 75V 0 771>
A old-string-formatting #iZ S L TL 72X W,

1D FECRAEEE . FIREE . BLE divmod O BIBUIX, ERBUTH L TRERS A TVEE A, HIN
Bo7%51F KDODIT abs() 2o THEREVNMIURITZEIR L T ZE W,

+ (hnER) A, ?lﬁﬁi@*ﬂ%%z’_i?o G RT & & BAER A, X5 & ?@)I:JD’*”O)?*-7 VAT
72D FEA, MTEDOSE, BiELEORICZRZ A, MEIAT T, REDGE, ¥ — 7 Y RS
(concatenate) TNF T,

- (BER) HEIE, S CHEZIT - EZERL 3. BE5FIREEFHEORICEREINE T,

6.8 > 7 MEHE (shifting operation)

> 7 MEER, BEAEE LD OB 2R o TnE S

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

o3BT D £ 5, sudtEORICEREhE T, 7 MERIEHE -5 E, B 5 TEX
by M2, E¥B3AREY P T FLET,

nEy bOEY 7 ME pow(2,n) ICKAREL LTERINE T, n ¥y bDAET 7 M& pow(2,n) 12k 3
FHLY LTERINE T,

*1 abs(x%y) < abs(y) BEEFMNIZE L 2D 325, FEV/NGICHN T 2 ERE QLA ICE. EL®D (roundoff) 7= IBIHEFH
MNCEICR S RWIEEDRH D 3, il 21X, Python OFENIGEID IEEETH4 BB > TWE TSIy M 7+ — %)
EFT DL, -1e-100 % 1e100 i 1e100 ERILHFHICR ZETHRDIC, FHEMRIE -1e-100 + 1100 24D £F, ZAUIEE
FHEANCIZEEC 1100 L FMITT, B math.fmod () &, BHIDFIKEFEDL—HT 2 L5 REEZIKETDOT, LELOEHEIC
X -1e-100 IR L ¥ T, EB6D7 70 —F@EY»E, 7V Fr—2a VIKIFLE S,

*2 x z;> y @Eﬁﬁ&%‘?ﬂﬁkitmkﬁmt ;m@tm_ x//y 2 (x-xhy)//y &bdD 1 71&)‘?(% < 7&57 lﬁ?b% ) i@“ ZD X

IS IR Z

6.8. >7MNEH (shlftmg operation) 101
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6.9 Ev FELEEODOZIEER (binary bitwise operation)

Uro=o2nt vy MEHFEICIZ, ZRZNERLERIEMLLLHH D £

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_ezpr | zor_expr "~" and_expr
or_expr =  gzor_exzpr | or_ezpr "|" zor_ezpr

L EE T SO Y MO AND 252 %9, 5EUHSRCRIIUERD A,
~ EETFIE. ABAELOY Y MO XOR (HHEI OR) 252 £ 3, 3IBIZEBCRIFIUIR D E4 A

| A, BFELory MHMO (BE1) OR 252 %3, sIBIIBKTRIERD $HA,

6.10 LEE

C B YT, Python \251F 5 HEHIL TI13A U ESEIEAR R & > TH D, 2 TORMIT. 7 MK
F. By FEMEETED B AoTWET, 7 a < b < ¢ PHETERIICHVSOATLED AL
W72 58 C SHlLENE T

comparison = or_exzpr (comp_operator or_expr)*
comp operator s ngn I nyn | [[pe—] I ny=n | ng=mn I ny=n
| "iS" [Ilnot"] | [Ilnotll] llinll

HEEEBE DFERIZ 7 — UE: True £721% False 22D £9,

I N S THEHT 22D TEET, FlRldx <y <=zldx <y and y <= z EFMITRD ET,
TR L ZoHE. MiETE y 3L —ELTHEEI N2 APERZDET (Y5005 ATH, x < y BBITR
¢ z DEEBZE o FHESNEEA).

BN, a, b, ¢, ..., y, 2 DPRT opl, op2, ..., opN DLLEBIHE T TH 5355, a opl bop2 c ... ¥
opN z l¥ a opl b and b op2 c and ... y opN z Y&l b 3, /2L, FiFTEERNIZLTD
—E L2l E A,

a opl b op2 c LEFEWVLEHE. a b ¢ ETOHMICHEZ20EIPDT AP ZIETDOTIIRVWI LITERL
TEEW, FlZIE x <y > zd (FRVWREEATEDD FEAD) BRICIELWIETT,

102 % 6 = 3 (expression)
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6.10.1 {EDLEE

HET <, > ==,>= <=, BLF 1= 3220047 =7 bOEEHBELEST, A7V =7 bR CEEROH
B A

ATV b, B BEUVE 0BT, A7V =27 M (B id K2 T) ez L 2R TwET, +
7Y 27 b DffIZ Python TIRERRMABANLZTT: IR A7V 22 FOEICT 72 23 3 1IEHRAIE
BEHDERA, £y TORTOT—XEEP LR INZ R EDRFEDHIET, A7V 27 FOEEMERT
ZRENES DD FHA, WEHE I, 79227 PO IIIPICOWTOREDHEEFEEL TVE T,
COHEBOFEC X 5T, BN 7Y 27 FOEEZERLTVWEEXILI LB TEET,

2TORNZ (BEH#END 2 WIZMEERIZ) object DH T 7 IR R5>TWBDT, 77 4V hDHLIEDIR S
W% object OHMKLTWVWET, BAMNABHZAZITA X THRHIATWS L1, BEM T rich
comparison methods TH2 __1t__ () BREDXY v REFEET LI T, ORI FVEDIALXY AL XT
x¥7,

ML (== BLXU 1=) DT 74V FORBFENE, A TP =27 FOF—HICESOTVET, EoT. [
—DA VAR Y ZADFEMHELOFERIFFE L W e R D, F—TRR\A ¥ A X 2O RO RIZZF L < 720
ERDET, T74NFOWBFBOEZIDLIICLDIE, BTOATY =7 bR (reflexive DF D x
is yRLWE x == y) BBDWK Lok 5T,

T 7 40 N DIEFLEL (<, >, <=, >=) 3R ELA; HIBRL X5 & 3% & TypeError kSN E 3,
COWRDBIENE T 7 AL N DIRDFENC LEIRIR, FHME LRI C & 5 BAEMNSRRITT0E 76T,

Fl—ThW\WA YRR RIFICEMTROE T HEMLEBDOT 7 0 bDIRZBVIE, HBRKE T 24T
Tz b OEREICE DI E MO RN ER L IXHBINCEZZ2TL £ 5, 20 &5 RETIREEOIR
D2ENEHIRAZTA XTEZRHEPETET, ERIT L SADHAIAARITZNLITONTWE T,

KDY R +Tid, REHDMHAAAHDHBDOIRS B NEH L TVWET,

o WL DO DMAALDIER (typesnumeric) LHEHES £ 75 Y DB fractions.Fraction B X
decimal.Decimal (&, ZTHSOROHPAITRL 2L & BT E £ 32, WEBTIINAR LB Y
A= PSR TVRVEWSHIRYAD D $3, B2 ROHIROFEHFA T, FEEDO T LIS
(7T Y XLHNC) IELWHEDTORE T,

JEFUETH % float('NaN') ¥ decimal.Decimal ('NaN') IFFAlTT, #e IEBUE  DEEREDIEF
e TS, ESICK T2 LT, BB EE LS ETIdRVwZ itk £3, Fl2E
x = float('NaN') 251, 3 < x,x < 3,x == x [F2THT. x '= x TETT, ZOIRZFVIZ
IEEE 754 It > 7= DT,

e None and NotImplemented are singletons. PEP 8 advises that comparisons for singletons should
always be done with is or is not, never the equality operators.

e NAFVUT—4 VX (bytes 7213 bytearray DA Y AX Y R) IF. T DR OHP TR M
LI TE T, HRIEROKE L TOE#- ENEE b 3,

o XFH (str DA VARV R) DHBIE, XFD Unicode Da— FARA ¥ O e LTOME (fAAA
B ord () DR D H) ZAfio 2-FEREFCiTbh g s,

6.10. L& 103
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XFHNE AL F Y S —F v RFEBIIEBTEEE A,

¥ —4 YR (tuple, list, or range DA Y A XV R) O, MUY S LTL2TA T, range &
IERF LB Z R — P LTVWER A, RAE2HE S LOFMLOFRIFEM TR VLR, BisHY
5 L DIERLLENE TypeError ZiEH L 3,

Sequences compare lexicographically using comparison of corresponding elements. The built-in
containers typically assume identical objects are equal to themselves. That lets them bypass

equality tests for identical objects to improve performance and to maintain their internal invariants.
HAABDAL 7> a5 LOFERLBIIRD L5 CEEL 3

— HBOMENEME 22 200aL 7> avid,. AUE FAUCEX, METIEZYS LOKKD
ERABMCTRFIUR D LA (B2, [1,2] == (1,2) BEPFALTROOTHTT),

— JEFItE R R— L TWwdalLrya yOlEFik. BRPOEMTEVWERDEFEFLCIIRD F
T (FZE [1,2,x] <= [1,2,y] idx <=y EEUCMHEED ET), MOTI2ERNFELRL
BaE. Buhoar sy ayorhkolEFe iz 3 (FlZX [1,2] < [1,2,3] ZETT),

XYy EYY (dict DA Y RAE Y R) OB DOFERIEM L 722 DIE. [T (key, value) 2> T\
EEPOZOL FWWY FF, ¥ — L EOFEMILKR TS ENEH S E T,

JEFFELEL (<, >, <=, >=) & TypeError %##EH L 3,
HE (set $7213 frozenset D4 YA XV R) OEIE, ThoOROHH TR ML BITAET,

B, BEEDH 2V EEELE I e AL TEFHBEPEREINTVWET, ZOBK
BRIEFZERLEEA BIZIX {1,2) & {2,3} LWI 2D0DEERH D 5 —HOETEAT
b7 EEETH DD FHA), o T, EEFRMEFEHKITFT 2BBO5/18 e LTHEYITIEH D
FHA (FlZIE ninQ, max(), sorted) FHREDV X b2 AN LTEZ 3 RERBIERE D
£9),

LEOHE T, ZoERORGME»EHENE T,

DI AAARIDIZE A LTI Y v FREEINTEL S, 77 40 b DD TN 2K L
\ij—o

HBDOIRZ BN H AR A A L=V ERS 7 A, AR O RO —BMEORANCHE S BB D D £5:

o FEMHER B TRINZRD FRA, 2FD, FA—DA 7Y =27 MIFELLRTIUIRD T2 A:

x is yZ&bld x ==y

CAPITAL LETTER A”) #XJlL %3, Unicode DIFL ALY DMBELFIE 1 2D a—FRA Y b ETRMHo TREHINE
T, BHEDOa—-F RS Y FOFEFoTHRIATEIMRENFH 1 EADHD T, FIRIE. MR XF "LATIN CAPITAL
LETTER C WITH CEDILLA” &2 — F{i@E U+00CT7 25 % SRMEHXF (precomposed character) 1 D721 TdRE
TEE3 L. a2— F#E U+0043 (LATIN CAPITAL LETTER C) 125 % BEXF (base character) D% 512, a— Ffif
{8 U+40327 (COMBINING CEDILLA) 125 % $&&XF (combining character) %t 5l LTHRITEE T,

XFHN O B #ERIEE Unicode ®a— FARA Y FOLALTITDORET, THRAMICE > TRERK TRV, LLE
Ao BIZIE. "\u00C7" == "\u0043\u0327" ¥, ¥'H5DXFdHLMREXT "LATIN CAPITAL LETTER C WITH
CEDILLA” 2&BILTW2IZdhhb o3, ZORRKIL False D ET,

MREXFOL LT (D% D, AEICE o THEEWRAFET) XFFH % T 51213 unicodedata.normalize() 2{fio>TK
72X

104
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o HEBUIHFHITRINZRD FEA, 25D, UTOROFERIZF L THRIFNIZD $EA:
x==yltys==x
xl=ytyl=x
x<y&y>x
x<=ylky>x

o HEUIHERHITRINZRD FEA. YT (EHEITRW) BIH3Z DT
x>yandy > zhE5lEx >z
x <yand y <= zZ5Fx < z

o HBOWIIEMBEOTETHRINIERD A, 2F D, UTOXOHBREFE L TRINIRD FHA:
Xx ==y &not x =y
x < y ¥ not x >= y (RIEFDEE)
x >y ¥ not x <= y (ZIEFDHE)

BEO2RELIMEFIL 7> a Y TIFENVET (L AR Y RARIIYTEEY ETH. £E
Ry EYAEYTIED £HA), total_ordering() 7aL—XHBIMLTLZE W0,

o hash() DRRIFFEMMELE —EHLTWIHENHD £, FifikA 7227 5 LAY ¥ 2fH
BROD, Ny Y 2 HENFTHETERND DL SNIZRERDHD 7,

Python & Z O —EMRAIZEH L /A FHE, IFUED ZORANIED R WHle 2 b 5,

6.10.2 FIEREERE

HETF in BE not in IZFBBEBREZIANE S, x in s OFHfiE. = 25 s DBEZETHIUL True 24D,
Z5TRIINUE False 2D EF, x not in sl x in s DEEFRLET, TR TCOMHBIAADY —F
VAR EETNIIA T, #ED in THENEZONLF 2R o TV AP EHNZEETE LTHR-1
LTVWET, VA, 270, £E. BHEESG. §FE. collections.deque D Xk 5 ay 7z nwT, A x
in y I¥ any(x is e or x == e for e in y) XTI,

XFHNRNAL PHPENZOWTIE, x in y W& 2D y ORI XLFINTH R X, hOZDE ZIZRD True I
ZDET, T y.find(x) '= -1 LEHTT, XTI, MDOERDOXFHNOE T XTI ARRENE
Fo €oT " in "abc" X True 2RI Z IR D ET,

__contains__() XYV v FEEEL/-2—PEFKS 7 ATIX y.__contains__(x) DRHHEIE L K 25
A x in y DR DEIX True &7 D. £ 95 THRWEGE False &4 D %5,

__contains__ () BERLTWVWRWVY __diter _ () FERLTVWEL—PERY 7 AT, x in y X x is
zor x ==z PELRDELIRDEMEz Dy NiTbbRIETERINZIGE, True EBDET, b L.
FIEoRzIN B FETIUR, in DRI EREZRTZLIICAHAZET,

6.10. L& 105
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BRI, HRoRETa b aLoFEITrilAEST, b L __getitem () ZERLTWVD X I RI—HE
#2772 Tl x in y & x is y[i] or x == y[i]l ¥ %23 k5 RIFADEKA > F 2 R i BFEL. Zh
K D/NSWEEH A > F 7 2D IndexError ZEH LRV E &, OZDL ZWIHED True &R D F T, (5l
DA & D DFINEH X NG E, BIFHE in DOREMEINTLD X SITRDET),

AT not in X in OEMEZKIELHEE LTERINTVET,
6.10.3 FE—1%DLEER
HET is BEAUY is not & A7V 27 FOR—HICHT 27 A M ZITVWET: x is y ik z & y DAL

FTO 2 bMERIBETEE, POZOLXROEIIEDET, A7V =27 bOR—MIX id) B E - TH|
EXNZFET, x is not y X s DEfHEKIZL2bDICRD 3, ™

6.11 7—JLJ®E (boolean operation)

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

T=NEBEDa YT XA M, A7 v — DX THDON ST, ROMEFRZ L RIS E T False
. None . TRNTORNCBI2HMED 0. ZOXFH. Zoay T+ (XFH. 20, VAL, #H#E, &4,
BREEEGREY), TRLHNOMBEITEZLBRENET, T—FERDOAI T 2 M. __bool__ () XY v R
5252 T. BEMEEHRRTAXTEET,

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

A x and yid, 3 2 ZFHMAL E3; 2 4% 5 2 OEERRL £F; ZNLANOHE I, y OME%FHM L.
ZORERERLFE T,

Xxoryid 73 2 ZiMilxd; 2 2ERS 2 DEZELET; ZALSDEEITIE, y OEZFHEL.
ZORREZRL ET,

2B, and b or b, EITH% True X False IZHIRE T, HBRICFHE L 72582 R L 5, Z DHRRHER
REEHDHDET, BRI s BXXFHIT, BXFINEST 7 4V bOEICEEHZ 20w &, X's or 'foo!
WBEARMEEGEZET, not BRBTHLUNMEERIERT 20T, 5IEORICEFRR 7 VEZERLET (R
I3, not 'foo' iF '' T3/ < False IZRD FT),

PR AR—Yarrvay, ZV—UR b, F4 A2 FROBIELED DI, 4 VARV ARXY v RRERDHEEITS
LR EWZ s HETOMHIZ, —RI2HETERVIEZBENZ G LERA, FHEZZAZTRDO RF2 X2 b
FHERL TLFZX W

106 % 6 = 3 (expression)
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6.12 KAR

assignment_expression = [identifier ":="] exzpression

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

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

One common use case is when handling matched regular expressions:

if matching := pattern.search(data):

do_something(matching)

Or, when processing a file stream in chunks:

while chunk := file.read(9000):

process (chunk)

N—=a > 3.8 T AR LTI DFFLCIE PEP 572 25 L T &,

6.13 %30 (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" exzpression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_ezpr_nocond

SAFR (LIZUIE " ST LIHEN ) 130 BRI R Python OBETT,

x if C else y EWIHRIITANCEM z TWERL C ZFMiL F3; C 2% true DFE ¢ 25FHl X AUEDR
XhFT; ZRLADOHEICE ¢y PEHMBXAVEEINE T,

SFMEHBICBE L TX DL <1E PEP 308 ZZHL T ZE W,

6.14 5 L4 (lambda)

lambda_expr "lambda" [parameter_list] ":" ezpression

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

FLEK (XX BMTIENET) IZEABEBEIFERT 2D VWEF, K lambda parameters:
expression BB A 727 MIRD X T, ZOEMEA TV =7 PRUTNITERSIN TV KA 7Y =7
MEBRICEIEL 25
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def <lambda>(parameters):

return expression

BIEO—EBo# I BHES 2L T3V, JAXKNTHERINZBEBEXRT /) 7—>a v 28
TEDNTERVAIREELTLEZ WV,

6.15 XDU X +

expression_list n= expression ("," expresston)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "x" or_ezpr

YR FFRRPHFEFRO IR o TR HDERE, PR db—20Dh <2 ELRDY X NIRRT NI
BOET, ETNLVOEXIR, VAMZHEZ2ROBICHE LD FET, RIEILSAENTHIENE T,

TARYVRAYZ * B ATITINDOTUNYD 2EKRLET, ZOMERETIE 1757/ TRIFUIRD 8
Ao TDATZITNMET V8w 7 ENFMBETEREOY —7 Y RZEMEI N, FiLnwg 7, VR EEIZ
AR ENE T,

N—Tay 3.5 TEM: RVAFNTDATIINDT Vv 21BN PEP 448 TRZEXNE L,

H—BRDOX TN (Gt BESE (singleton) ) ZIED UL, KECH V< HBRETT, H—X/21F T,
KREIWZH = EDFRVEEIE, XAV TRERL ZOXOMEIZRY ET (BOXTVEEDIzwizs, Y
DZEDQHIFEMAR7: O ZHENE T, )

6.16 IR~

Python &, RZ2ELSHEANCIACHHMEIL 9. 72720, RARZFHES 2 & 213, AIHEL XD &I
flixhE g,

PURISR S EITLDRATTOFMHENERF X, IRAFORFIEF LRIz £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

108 % 6 = 3 (expression)
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6.17 EEFDEBILIRE

PUF %3 Python 1281 2 HAEFOBLIAMN ZEZR L2 DTS, BEIAMORSEW (HEHHRD )
HOPORSEV (AR LAV) DR THY F3, ALKy 7 ANOHETFOBEEIEMIZFE T TT,
WXHHRINRENTOVRVWD DI ZHEEF T, FLRy 7 ANDEEFIE. Er bbbt 71—t
EhEFT (¥t LT, REFIAPLERZINV-FLEINET),

& it s TS X5, B FiE. A—MEo 7R MIRTHE CEEIEM Z# > Tn T, Er bt
WHBHT 2 L WO R R R o TW0 A Z R IIER L T2 W0,

BETF EhER

= KA

lambda 7 LR

if - else M

or 7 —EHE OR

and 7 —)EHE AND

not x 7 — A NOT

in, not im, is, is not, <, <=, >, >=, 1= == FiEeE—tD 7 X b & Eie g
vy M OR

- vy MHAZ XOR

& t'y MHAL AND

<<, >> 7 MNERA

+, - A S X E

*,.0,/,//, % A, TYIRE. FRE. U)DETRA,
R0

+X, -X, ~X IE#. A% vy MEA NOT

*ok NE RO

await x Await

x[index], x[index:index], =x(arguments...), x. | RFHEE. R I74 ABE HOEHL. B

attribute TS

(expressions...), FEXELEEMNKX. V2 MR #E

[expressions...], {key: value...}, {expressions...} | R, BEFR

5 HETFIEICTH 7 4 —< v Micbfibh, FUBEIENA Y TEED $5,
6 NEREFT ++ 13, HHICH 2 FUESMTHE T 5 2 WVIFHBIEL v MEEF XD FOMSEELIEN 2D £, DFD 2%x-1 13
0.5 W hEF
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filE

110 % 6 = 3 (expression)



SEVEN

B i3, BT 5 s T, B—0fTAKE, BROBEMXZtIan Y TRE-TA

B2 (SIMPLE STATEMENT)

NZZENTEET, HMXOMUILITOED T

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FIAFERREWTTR) HZETRE L THAT 2 201cffioz b, (@EIX) v Y+ (procedure:
BRERZREI VRO Z 2 TF; Python Tld, 7B Y v IIfE None ZIRL 7)) ZMUH T /29I
g d, ZoMOFWATHAXEZMES e TEFETL. AHRIL DD £, XX UILINDIE

HhT3:

expression_stmt =

starred_expression
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AXBE KDV A (H—DAXDZedbdHbh £7) Z{HEFEL £7,

FERE — FTIt. 27 None TR, EAHIAAABE repr() TLFINCEML T, ZORBEDOLF
B BRER AT > THEHLE T, (None IR BAXOMFHEHENAVDT, T0Y Y+ DIFSHL
E1ToTHIHNREENEL A, )

7.2 fXAX (assignment statement)

RASE, BETZEIC (FF) HE L7720, EHEAGERA 7027 PORBERERZZEHE LD T501fb
NET:

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= identifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DRSO WTIE 774X HESRLTLZEW, )

RASZRRDOY 2 b (ZHEHE—DORTH, #YVTRYLALRY R FTh I, BERXTMRL L
EEWHLTEE W) 27HEiL, BN E—ORRF 7922 FE2X—4 v b (target) DV Z MIHLT
EheEALRALTOEET,

AR E =7y + (VA L) OBRH > THIRINICITDRE S, X—7 v bIZEEARAEA 7O =2 (B
S, BTREL, FREBAIAR) O—HTHLHE. COLEARERA 7Y = 7 MIRMEANIRAZ FEIT
LT, ZORABENGEIET D 2 20Wr L7z UIa b 8 A, RADPATRERGE BN EFITS 5
LHTEEY, B ikaoh s fHR, BHEh26503, 20472 =227 MIERTEZONTVERT
(FEROMERE HizZRL T RTW).

A—4y FUZME, FFEARATFENTHENTOTH XL, ZRUTHTE2 A7 27 FORAER. UTD X
SICHRMICERINTVWE TS,
e R o FYRAMNDR—F v+ 1O Tary<siEnTEs 3, IECHENTCELA TV
B AT NIFDOR—Fy PITRAZIRE T,

o ZOTRVEE: A7V ME. XA—F vy PVRALMDE—F vy PR UCROERERDOA T 7 74T
BINRE ST, BERIENLEAMIGT B X—7 vy MRAZNET,

- VREMNEOX=Fy IS, BHIZT AR YRIHR =DMV R =Ty bBE =Sy PR
MC—DRFEENTVEEHE: A 727 NIATITNT, PRALDBX—=F v PURTIOD
X—=7y POBED b—DDRVER 2R TFUIE LD A, BNEDX—7 v X DHEIOD

112 5 7 & B#iX (simple statement)
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Z—5y M, AT 5 TADRBOEEN D SEANAZINET, BNEDX—Fy FEDES
DE—Fy M. 4TI TVNOREDEEIMMAINET, BNZD&—Fy M, 475710
BoBEZOY A PHPRASNET (VR P ETHHEVEHRA),

— FO5TRWGE: A7z M3, 2= PR FDX—F v FeRIUROEREZFEFOA 757
ATRIINEEST, BREIEILOEAETE X7y MIRAZINET,

HM—D&Z—%y hADHE—DF 7Yz 7 FORAIEZ. UFDO LI L THRHICERINTWVWE T,
o X—7y FHIEAIT (%A OHA:

— AHIPBEOI—-F7a vy D global R nonlocal IIHFEPNTWARWIFIUL: AENIHRED
0 — A NVAFIEBADA 7Y = 7 MICREE N E T,

— Z5TRIINX: #RNEEhzhr v — NV GRETZERIND, nonlocal THRD & NL7AHlD H T2
BNOA TS 27 McHEINET,

LRI T TICHEEADL S, BHHE (rebind) BB I b T, HIMICX-> T, LHIZ D4R
REINTWA T 27 bOBIA T > b (reference count) BERICKR -7 HE. 7V 27 I
FRIX (deallocate) &AL, TR b5 7 & (destructor) 7% (TRIETHUR) MUOHE N F T,

o X—7y MEMESROEE: ZREINTV S —TEEOADMERHME A % 3, EIFRARTREREMEZ H
IATI 7 PTRINIRD FVA; 5 THRIFIUL, TypeError 2EEhET, RiZ, ZDA4 7
P MIHLT, AL 7Y =7 bREELLBECRALTIurMOEDE T, KAZHET
TERWES, fl4 GBI AttributeError T2, BATIEH D FHA) ZEHLE T,

BE: AT7Y=227 00724 v 222 2T, RAEETOMLICBEEZRA D2 &, AURD a.x
3A Y RAZ Y ZDENE (4 Y AR ZADBUENFELZTIUE) 7 7 ABEDEB LI 7 78R T
ZAMEMDHD £ 5, DX v b a.x ZHICA YRR ZADEEL LTEH Y Y Toh, HER
SIERINET, ZorBh, B2 20 a.x FAUHEEZSET 2 L3R A HEREZ 5
Z2EMEEZRL, B3 LA AR 2AEEERADEZ =7y P LTERT L 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 FXERIIH LTI, BFTLDHD
TIXE2 LIERD FHA,

o X—y M BPEFERLRS: BRINTVE—XEASTFMESNE T, BELS (VR PO XS7)
DA RTIARS—FYRF T2 M, (HEDESR) <y Y I TV s FAESRRTIUE
B0 ERA. KIS, FERBORTADIFMENE T,

—RED (VAIDEIR) I2—KTNRI—r U RAA 7Y 27 FTHIX, BFERTLIIEREZE X
BRINERD ERA, BEVERS, =7 Y RORIDMEINE T, BRSNS, =7 YR
DEE LD H/PNELIFADBE TR TIRLT, =7 Y RE 204 V77 RTHOERITHAA
A7V 27 PERALTEORBWEDELNE T, 1 V77 ADHPI 2 5. IndexError A A X
NET RFHBEINY =T YRR AZRITo T, VA MNEROFREIMITEERA),

7.2. fXAX (assignment statement) 113
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—RFED (FHEDLOR) v ATV 27 FO5E, ETHTFRE~y 7OoXF R BHEDH 27T
BATRARDERA, RIT, BRFEEZWAALT 7Y =7 MCBHENIT 2 X5 8F—/F— XD 24KT
5557y FATY = PO EDEE T, ZORETIR BFEOF—/HON 2R U ¥ — & HlOfE
TEZMATH L, (ALEZFROXF —PFELBZWES) Filax—/HOMZHALTHrENE
Ao

I—HFERDOF 7T =7 MUF, BYIRGIET __setitem _ (O XY v RRMNFHEINET,

o X—7 v FRRAFTARZL: ZRENTVE—JEERAP SN E T, —KERE. (VR TPDEOR)
R2—RINRBRY =T VARF T 27 b BEIRTNERD FRA, BRAA 7Y 27 VIZETLE D
=T YAATI 27 PTIRIFNUIRD A, RIS, RATA4 ZADNRE ER %2R0 5 AUXFH X
NET; F7ANMEZZENRZEN O 2= Y ADRXTY, ERE FROFMIEL TRIFIUIRD
FHA. WINLOEABER LS, - Y AORIPMEINE T, BEMIC, HRIZ 025> —
FUYADRIETIINEZ K5XXD 2Fgh s, RRIC. AFARZHWRAA T =7 P TEEHZ
TEDY =T VR TIV 27 VB WEDEET, X—F v b —Fr Y ATHINTVWBRD, X7
A ZADREEZFHERAS —r Y ZADEZ LB > TV TEL, ZOHAREER—F v by —Fr VY ADEX
HEBEINE T,

CPython implementation detail: BIfEDHEETIX, X—7 v FOMUIADWXL L FE L TH B L AR
NTED, WHBMEUIa— FER 7 = —XPIEfR T 7 — X v =Y 2o THEEEINE T,

RADERIC I, EAeHGADF —n"—=F v I’ FlF (simultaneous)” T3 (flziX a, b = b, aiF
TOOEBEANEZET) B RANREBRBZZEREF ES5L DA —N—F v TRE,SENEZ D, Bl
DILTT, FIZIEX, LMTFo7arJ i [0, 21 ZHAILTLEVET:

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 EHRAX (augmented assignment statement)

RKERAE, “HERERAXEZHAGDE 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

(B0 3 DOMERITOWTIE 7517 2BHLTLEIL, )

BRHARAXE, =7 v+ (BFEORALELE ST, 7oy 7RI FLA) e RV X FEFHIIL, 28
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5 O DOHIHE FHTREDRRERAR O “IHEFE 21TV, fRED DX -7y MIRALET, X—Fy
MI—E LMl SN EE A,

x += 1 DEIRBEEMRARIL, x = x + 1 DX CHF M TUIIAKROEIEICT Z E 3. BEICHFMC
FhhERA, RERADOH TR, x ET—ELIrFMEINERTA, T, HEEOWUEE LT, AJgERSIE 1V
TL—2X (in-place) TAENFTSNF T, ZhE RARICHEZA 7Y =27 P 2ERLTEZ—5y Mz
AT2DTERL, LHIOA T 27 PONEEEET L2205 22T,

#HEORA L IZE Y, BREAAIAEL 2 HES 2 AN 23 HliL £5, 2 ZE, alil += £(x) 3%
$ alil Zd#X, £(x) ZFHli L TNEZITV. RRICHERZ alil iKED A TET,

RKERAXTITON 2 RAE. ZRIANDRAR, —XHICEBD X =7y b BFET 255 2RE. @EOD
RAERT &b Ed, Ak, BRAATTONS HERRZ, 58X T AYTL—REE »
fibhzs ZeZhrE, WEOIHER LR T,

EBHESROLX -7y FOBE VIABMEA VARV ZERICOVWTOEER L FBRICETE O AEH X
nEs,

7.2.2 FR{FERAX (annotated assignment statements)

IR ARAE, 1 DOXDOPTERRENED T /) 7—ared 7o a v oORAXEZHAEDLEREHDTT:

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_ezpression | yield_exzpression)]

The difference from normal fSA (assignment statement) is that only single target is allowed.

KA LTHMELEES ¥, 77223 =T LEEY 2 — L Ra—-TFOg4E, EREFHIXSH, 772
b LIFEY 2 —VOFREN __annotations__ WIS NET, OB, ZHE (714 RX— MK
DFEE~ 7V 7 ENT4E) b5 FHER O ERANDM T 2R OoFEHET T, ZOEHEIIE ZAATHE
THH, FRPEHIFEEL TV A5G, 772 LIFEY 2 - LVOKRKOEITOHRETHEIN/ER S h
ESc8

AL LTRARFES I, 75 RR23 -3 LIIFEY 2a— N Ra—7DEE, ERIFMEX N E T2, BN
SNFEHA,

B a — P THENCHERBPT VT WG EIR. ZO0REZ0EBRa—FTta—hrkdolzkzh x5,
EREHc M X s, BB R a—FI2h s h A,

LD BGE, BRRANET ) 7—Yay (B Thhud) 2iHiid 2802, EBICRAZITOE T, MR
L3 ROAEEBBENGEX. 4 VX TV RIEZHFED _ _setitem () __setattr () FEOH LA DX
ROREZFML 5

BE:

PEP 526 - Syntax for Variable Annotations (27 7 AZ A ¥ A X ¥ A B e B ATE) ZBOTIERE ()
J3. axy b TRET 3D TIRRWHEDBIESE,
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PEP 484 - Type hints typing €Y a—L%BIL. @Y —1% IDE THX 287 /) 7—->a v
BHERN ORI T 2185,

N— a v 3.8 TAH: Now annotated assignments allow same expressions in the right hand side as
the regular assignments. Previously, some expressions (like un-parenthesized tuple expressions) caused

a syntax error.

7.3 assert X

assert Xk, 70277 AMNICT Ny ZH 7% —2 a ¥ (debugging assertion) % {EH#MNT % 7z 0 O EFIZ2 771k
T3

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

Hili72 5 assert expression i

if __debug__:

if not expression: raise AssertionError

LEMTT, PRI assert expressionl, expression2 l&., Zh & FEfiTF

if __debug__:
if not expressionl: raise AssertionError(expression2)

LEE MBI R, __debug__ ¥ AssertionError 25, HHZDIMAAAEEESIL TWVWB EWVWIHIIED L
WD > TOVWET, BREDFEETIE, HAAAZE __debug__ 1TEFE DKM TIX True TH D, Fd{bH
wWRENGE (A~v Y FI4 4T > ay -0) id False TF, BURO a— FARBE. 2> 4 LRI
HEHERINTWD & assert XDIA— F2—4HALERA, FTCRKRLEADY —Ra—- 25—
Ayl —YNICANZRHEZDHD FXA; 2— FIZRZ Y7 FL—RANTEREINET,

__debug__ "NORABRERBETT, HAABLERDMEIZ, A 2TV XHFHT 5L 2ICHRESNET,

7.4 pass X

pass_stmt = "pass"

pass {EXVIELE (null operation) TF --- pass BFEITINTH, MDEEZEE A, pass 1F. FUEMITIE
XHBREED, A= R LTUIMISFET L BWIEED T L — AR LR e LTEHTT, flzid:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
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7.5 del X

del_stmt = "del" target_list
A 7Y =7 + DHIBR (deletion) 1, RADER L IFE I ETHRINITERINATVE T, I TR
ERFMEEFAE T, W 2rD Y P ERRZIZE EDET,
X—47y PYRMIHT BHIBRIE. &2 DX—=7 v FREDI AN IRICHIFHNCHIRL 35,

ZHTOHIBRIE, 0 —A N FEE 7 a - NVAFZEED L ZOLFORMEEZIMDRE LT, ¥5 6 DK%Y
M2 E, AEIAFACa—RF7ay ZJND global XTHEZINTWA0E S22 D £F, HETHREHE
(unbound) 7% 5. NameError St 26 HH X L% 5

BHSR, TR, BEXUR T4 ZDHIFRIEER, MR —TEF T2 7 MEINRET, 2594 X
DHIBRIE—ANITEY 2R DZED R 5 4 A RAT 2D L EMTT (A, ZOMFEKR R T4 235 H
TV FPCREIRTVET),

N—Yar 3.2 TEH: AL, DI2AFMNARA M LE70y 70OHBEZERE LTENZEEE. u—h 1%
AIZEf0 5 Z DARTEHIBR T 2 Z L IR ERLE T L 7=,

7.6 return X

return_stmt = "return" [ezpression_list]

return 13, BIEUERNTHGEMNCA A P LTHNETH, XA M LAY 7 REEMITNE A,
RVR D256, VA MPMEHESNE T, ZHLILO5EIX None TEZRZoNE T,
return Zffi5 &, YA+ (£721F None) ZRDfEE LT, BEOBBMUIH L oKITHL 5,

return IZX o C. finally Biz L d7& 5 try XOIMINHED G EE I N3 &, FEERICEED k1T 212
finally HiDSET SN E T,

Tz —XBTIE, return EY = AL —X DD D ZR L. StopIteration FIAZ XL T EF T, K
ENTAEHIZ (HAUL). StopIteration ZHERLT 558U fHHAL, StopIteration.value EIEICZD 5

FERBY = 2L —XBEBETIE S5IBELD return XWIERPI =z 2L -2 bD ERL.
StopAsyncIteration ZXH I E 3, 51D D D return E, JEFIIY = 3 L — X TR AT
5'—‘/6?—0

7.5. del X 117



The Python Language Reference, 'J1)—2X 3.8.20

7.7 yield X

yield_stmt = yield_expression

yield SUIEERINC yield expression REFE L TT, yield XEHWS & yield A THERIENE EMT 3
Z R E T, BRI, yield X

yield <expr>
yield from <expr>

WEBIR D yield 3 ¥ FHiT 3

(yield <expr>)
(yield from <expr>)

yield & & generator ZERT 2 & 22, ZOREKANTOAMES Z e K FE T, BAEERAT yield
EHMAT2 LT, ZOERIGEH OB TR =2 L —XBBUTRD 7,

yield DEROERRIIN. Vield 2 HiEBHLTEX 0,

7.8 raise X

raise_stmt = "raise" [exzpression ["from" ezpression]]

REEDR TR, raise FBTED R 2 — S THRIEHNTEMTIZ > TV B HINZ A L EF, 2D K5 20
ADBEDR =TT 77 4 7 TRWVIEA, RuntimeError fISfRILEN T, ThP LS —THB2I L%
RLET,

Z 5 TRIINX, raise ZEHOX %z, fINAFT7 27 e LTEHMEL £3, Z4d. BaseException O
T AEINEIA VAR Y ATRINZRD FXA 77 R8O, BINA VAR ABRBER &, 757 A%
HLIHTA AR 2T 2 I TRONET,

BIHD B 1ZHINA YRRV AD Y FAT, {BIEA VARV RAZFDBDTT,

L —ZARNy Z7X 7Y 27 MEERE., FINAPEHINZRFCEEITELN, ZOHIMICEEIAATRED
__traceback__ J@EL L TG XN E T, with_traceback() Bl XY v K (L —ANy 7 &5 BUIEE
L7 UCHIANEZIR L ET) 20, FINEEoTHED ML —ANy ZEFET 208 —HICHRET, 20
Loz

raise Exception("foo occurred").with_traceback(tracebackobj)

The from clause is used for exception chaining: if given, the second ezpression must be another exception

class or instance. If the second expression is an exception instance, it will be attached to the raised
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exception as the __cause__ attribute (which is writable). If the expression is an exception class, the
class will be instantiated and the resulting exception instance will be attached to the raised exception

as the __cause__ attribute. If the raised exception is not handled, both exceptions will be printed:

>>> try:
print(1 / 0)
. except Exception as exc:

raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BIHNANY R T E/20E finally IOFRTHAZEHR XN2RD, FRIU LS REESBRICHEE T, ok &,
TR Z o 720, L WHIA D __context__ B E 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 ffilC None Z5E T % Z & T, IS OEEZ H/RINCIFFRICTE £

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

BISMCBE 3 2B MEERIE GIS BcH D $3. £, BISVLEICEE S 2 15EIE try X BiiCH D 5,

N— g 3.3 TEH: None 7 raise X from YD Y 2 L THEZZ X5 EL
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N— a ¥ 3.3 TEBM: __suppress_context__ JEMEDET. HlHDa > 7F X M BEHEIICIERRIZR
hE3,

7.9 break X

break_stmt = "break"

break X, X LTIE for L— 7% while L— 7ONBITOARRTZ2 B TEZTH, L—TW
DEFERS Y 7 AEZEDONANIZHTE 24 A,

break ix. XEHIBRINAIONL — TR TEHE, L= T arD else Hidd 2IGEIITENE R
v FLET,

for V—7"% break CXoTHT T2, L—THIflIZ—7y MIZOROMEEREELE T,

break B3 finally HiZfES try XOIMANIIUI 2 3. V— 72 EBITIRIT 2 H1ICZ D finally Hi
MEITSNE T,

7.10 continue X

continue_stmt ::= "continue"

continue XIE for — 7% while L—T7HDIX A M THGEMICOATNE T2, L—THNOBEBIERC
7 7 AEBRDHPITEENEE Ao continue SUF, & S b WHID N — T DRO AL Z REFE L 5

continue A finally Al&Hio7z try XatkiF 2 L &, £0 finally AI2RDIL— T A 7L ZIED Sl
WHEITENET,

7.11 import X

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

module n= (identifier ".")* identifier

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

120 5 7 & B#iX (simple statement)
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(from HiM W) FAD import & 2 DDA T v S THEITSNET:
1. EYa—AZRMNFHL, KETHUI— F LAIHET 5
2. import XWRNDZRAA—TDu—hNVHFIZEM THRIE EFRT 5.

A (v TRYISAR) MROEEEATVS L 21, B x5 ¥ Z2OFINERO import STI2 5 X417
BDE S, 2ODRT v FHES L ICHICETENE T,

EVa2a-VERMF v—=FT2 1 DHORT v 7OFMICOVWTIE, M1V R—F2 7L OHEICEDFL
EPNTVETS, ZZTE A VR RATLOEEL W RAEXTA X T Z2DIER22TD7 v 7 DIt
BT TR, HABEHEDA VR FTEZRv =Y EI 22— LIOWVWTHEHINTHET, ZDR
T TRERTZ2L0nI 22k, BEOLLEY a—BRMA»SRW, HBE3WVWE TV 2—ichbda—F
DFETEED, T 2—LOULORP T I —DREZ0DELLPHPEET NS I LIHERLTLE
W,

BRUIZES 2 —ADPEFEICERISTELSGE, XD 32D BED 1 DDOHIETH—HILLHETZEMTHZ 2 &
21272 h F3:

o EYVa2—NAADRKRIC as DV TWGEX. as DRADARIEERE, 4 VR— bINZEI 22—
FELET,

o MOLHIPBEEINTELT, A VE—FIRTVWAREI 2a—ABREINOEI 2a—AE B8, %
DED 2 —NVEDNAL VE—FINED 2 —LADSBY LT, u—h VLR cHEBxhET

e AVE—FINTVAREY 2—IADBREFIIODES 2—L THW IS, EY2a—L280E Dy
T, FDONRy T —IANDOSHEL LT, a— L ARIZEETHREINET, £ v R— Sz
Vo=, EETERLS 2B EFo Ty 7 AL TR D FXHA

from BER TS 5D LEMLFIEE A E T
L. from BICIREENIZEY 2 — A ERMIH L, RETHIUIR— F LYIHHLT 3;
2. import HITHE I/ T2 hOFAIF I LU RO Z1T 5
1. 4 Y R—=FSNEY 2 —ADZ DM FHOBIEZ R > T\ 202 HERET 5

2. Z0#BIFHDOBEMEZR o TWRP o 72581, ZOMAIFHTY 7EY 2 — 1D A VFR— bz
By AVR=PEINZED 2 NI ZFDENLD 2 0 FHEMET S

3. BEEL R 5 0IEEE. ImportError T %,

4. BUEDB RN 0 72581, as HinH 24562 04T, £S5 ThRVWIELENESLZE-> T, Z0fE
NOBEH B — A NAFIZEEIRFE NS

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

import foo.bar.baz as fbb # foo.bar.baz imported and bound as fbbd
from foo.bar import baz # foo.bar.baz imported and bound as baz

from foo import attr # foo imported and foo.attr bound as attr
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WATOVZANHRE ('+') KEEHD> TVWAHAIE., TV 2 — L TERIN TV IR I N2 TOA4R
D, dmport AN BAA—T DA — A NHRTZEICHEINE T,

EV 21— NLTEHEINS REAINLLH 3. Y2 LOZRIEMICH S __all 2 WS HAROEE % H
RNEZETHREINET; ZOEBDPERINTVEERIE, ZUIEY 2 — LV TERSINLLA VR—-FX
NZHDP SR L, XFHINDY =7 YA TRIFIUIWITER A, __all__ THIEINLAFNZ, 2 TRAX
NTVBERREIN, FIET DI IEHERINET, __all__ ERINTVARWVWEA, NI N4ARTE
Z. BV a2 LOAHEMTRMN» o2, 7YX —2a7 T (') THESLRVWETOHRDZ LT,
__all__ iF2TORM APLI 2 8LRETT, 24U API O—HTHRVDHD (ZDEY 2L TA VE-}

SIEDNTNDETA T FTVES 2—NRE) 25 o DINRICA L TLEbRWEDDIEHATT,

4 YKR=bDY AN ERH—FEA — from module import * —— &, TV 2 — N LNV TOAHFINET,
7 I AREBMERTZDOIBEAELMEE S £ T 5 &, SyntaxError BEHENE T,

AVR=ITBEYV2—NEHETIL E ZDEY 2 — L OHEN4 (absolute name) ZHEE T 2 LI D
DERA, EY2a— ARy F =IOy F—JWZEETNTWIHE, HLlHD My IRy r—Ih 2D
Ry =% T2 RHGA VR-— P TEZNTEET, from DRIIHEESINDEY 2 —L%
Ny =Y OFEBITEBEDO Ky bR 2 2T, EMRAREZIEE T 2 Z e R LIRBIED Sy o — VEE
POV D LOREBANT P ZIEET 2N TEXT, SLHOFy A 1 DDA, import 2B 78> T
WBEY 2 —ADPFET 2BED Ny F =Y ZRLET, 3 2D Fy ME 2 DEDVLRAVERLET, RO
T, pkg XY T =Y DHDEY 2 — /LT from . import mod #HEITFT 5 L. pkg.mod A Y R—FrFT3Z
L2k D £9, pkg.subpkgl OHH S from ..subpkg? import mod %173 % ¥. pkg.subpkg2.mod %
A YR=PLET, A R— DX Package Relative Imports DEICEFNTWET,

EDEZ 2 —ADp0 - FENEREPZHNCRDVT TV r—>arnkdic, HAAHLBEK
importlib.import_module () AMRMtE N TV E T,

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.

path_hooks.

7.11.1 future X (future statement)
future X W&, FERORHE O 7= 2 HEREDEUE(L X 72 Python DV V) — A THIHRHEICL 2 & 5 BEXPE
WA 2o T, FEDES 2a—NE2aAY A NVEEZ0D, Y84 F 10T 248R4] (directive) TT,

future T HEED R WVEER XN FERD Python DAN—Y a VIZBBITHEITT 370D DTT, future
I & o THHEREDHEHEL 72 2 )V — ADHNCZENEEY 2 — VBN THEHT 2 Z e R E T,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature n= identifier

future XX, EY 2 — VOEHFECE I R ITTR D FH A, future XDFNZEFWTIWABIZLITITT -
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o EVa-NDRFaXyT—va X ( HUL)
o OXVEH,
o ZHT,
o ZOAMhD future X,
future X% 5 BED D 2 HE—DHKEEIL annotations TY (PEP 563 &R LT X W),

future X THIMIC T2 BEEM A HKEEIX. 5 TH Python 3 PEHLET T, 20V X i
absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNOHIWXBIZETHAEMIIK > TWT, BAHFEENMED D721
WKHREINTWE D, JIRZIZTTY,

future 3id, = A NVIRHZRIIZZ R D TR . b £9: FFEOHMKE 72 5 UK (construct)
W 2EMNINZEEINTWEHE, ZEEDIILELVRERS2 3 - F2ERT 2 e TERASATOE
Fo B7BHEREIC X o T, (e PRFED & 5 72) BIMEDBR WMD) ARohb e X ZAHD %
To TOHE. AV AL FRBET 2 AR HIDOR D PITRNT S 2 0ERH20b LT ERA, 25 Lza—
FARBICBET 20EIX, FEITRETREIL TS Z LI TEERA,

INETOETOY Y —RIZBWT, 2V %0 FJIZEOEREDERF A E > TED., future U ARH DR
BEREENTVWAEBICE Iy A VLS —2EH L ET,

future X DFEITHRAIC BT 2 EHEZERAFIE, import XX R U T, E#EEY 2 —)L __future__ 23H D,
ZHUZOWVWTIIR TN E T, __future__ &, future XHEITEN B FRIEE D FIET import EhE T,

future X DFEITHRIC BT 2 RERIZERA T 1. future X TEMLE N B EDKREIC K> TED D £ 5,

T, SRR ZERIZZVOTHERE L T W

import __future__ [as name]

AU future XTREH D FHA; TOXXEFED import XTH D, Z DO BB T R 22 HIR
IHH FEHA

future XDA-72ES 2= M NTEDR TV S AIABREE exec() % compile() ITXoTay (L
ENDda—FiE. 7740 FDORETIE, future UTBART 2 H 7 LHSCRERM T 25 K512k oT0E
o ZOMERIX compile() DA T a VEIKTHIBEITE X T — I ZOBKICET A2 RFa X b 2H
LT,

WEEA 2 TV DT ay R TEAL T AN L future X, ZOHBOA X TV EE Yy a v PTH
BIZRDET, AVETVRE -1 7> a vy TREBLTEITIRNEXZYU TS MNEEE L, X2V T M
future X2 ANTEL b, HBEREEZZA 2 ) 7 M PETINRICHBT 205y > a Y TEMICRD
%9,

BE:

PEP 236 - Back to the __ future__  future  f&HoFHZR
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7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global X, BHEDaA—-F 7y 7 2RTHIFINIZEENTT, global XIF. FIELL#ENFE 2 a—
NUVERE LTINS 2 K5FETZ 2L 2 EKL 3, global Zfb 31270 — VEFITRAZITS Z
YIIAAEET A, HHZHEHEZ ZZOEME 70— L ThH2 L ESETIZu—rLERESIRT 5 2
EMTEZET,

global XTHIET AN, Aa—rF7wuy 7T, 7urJ5467F R global X & DENIE-TiX
ZHEEA.

global XXTHIET 24, for —TDN—THIHZ -7y bR, class EFR. PABUER. import X, &
B7 /77— aryTREIE LT TR D 8 A,

CPython implementation detail: IEDFEETIZ, ZNS5DHIRD 5 BEOPIZOWTITERIL TV E
BAD, 7075 LATIORMINIAREELHITARETED D $¥A, FROFEETIE, ZOFIRZ5RE L
7. BEROSBICTu s AOEKRMNIIEEE LD 3 20REMESH D £3,

TOISIDIHDERR: global 1F8—HFIT0F 2H/RA) (directive) TF, Z DHERANINZ, global X
EHARHCHHARAENZ - RN L TOABHINE T, R, HAALD exec() BAKAITA>TWV3
global X, BBOMIHELE SATWS a—F7ury ZJWNIMRERIFT Z 3R, ZOEIBRITF
FNCEFENTWS a— R, BROFCHE L2883 — FNOD global ITHELZ T A, FkDOZ L
B, B eval() BEY compile() IZHHUTEXED 75,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal i, FIE I NGB F23 70 — L EERL —DAMAID R a — S CRICHEBEI N E e SIRT %
XowLEd, ZhuE. HEOT 7 4L FOEENE T 0 — D NLVAFEBEZHRET 2OTEETT, ZOX
. FIHBa—Fp, Fr—L (Y a2—L) Ra—TUNDOr—H LR a— T OO LR E HFET
X5K9ICLET,

nonlocal X THIEZINIHHNE. global XTHIESINAHATLEV, SMIDOR 2 —FTTTIKELET SR
MEZRLRTNEIRD FEA (FLOWREMES N2 RERa—TOEIRNPBERS ZHRTEEEA),

nonlocal X THIBXINIEHNE, B—HILRA—FTITTCWREETAIHBLE L CIERD A,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal XD,

124 5 7 & B#iX (simple statement)
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EIGHT

#& (COMPOUND STATEMENT)

WA, MDY (D7 —T) BAD EF; WA, FIZA 5T 2 O LOEFOHENA &5 D= D
HeHBERIELET, —MRICIE. A CTERITIC 270 5 TEANE A, RO CE— TR
MBBEHLBDET,

if . while . BXY for . RGN o —REEHL 3, try GHISVUEES X/ F 720138
DT B2V =27y Ta—FEEBEELE T, 2RI LT, with XiZa— ROz h) ORiETa—
FOWAL e BT EEITTEZ LOICLET, B 7 7 XEHED T2, BUNICIIEEXTT,

BEXIZ, —2 LoD i (clause) 25720 £, Hild, Ny XE T AL —1 (suite) HLEDEF, —D
DEEXERTHEHOANY XX, ETHRILA YT FLRLVICEINE T, SHOAN Y ZIZ—BIHAT %
F—U—FTHED, aunrTRODET, 24— M HIICX-> THIAZ N 2 XDEZH T, 24— M,
ANy ZXWHBHTDaAnYDRICE I an Y TRY> TEPNz—DOL LM, F21k, ~Ny Xk LITT
—OELA VT PENEXDEEDTY, BREOHADZAA — MZRD, THLITEEXEFR A PTEXT,
TFDOIE, else HiBEHELD if BT 20030 Z2 D LRVWEREOEE»SRIEICRD £3:

if testl: if test2: print(x)

T, ZOAVFFAINPTE, LIan iliafa3anr X h@VTT, ito T, UFOFITI,
print ) OMEUFH LIRIFETEITINSG D, ELETINRVDIOEE LN TT:

if x <y < z: print(x); print(y); print(z)

Frowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| 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>, Z D2 DEDENT 25/ b D TRT L E T, T A7 a v OIS
T NEHBTERVWTHNEETIHE 20T, BIRIIEIFEL A, (Python TiE. " X5 F23D (dangling)
else’ fIZ, FAMEN if XA YTV FSELIETHRRINET),

PUR o#incB1) 2 3GERAIORER T R, S 07212, Bzl 2 DfTIcE LS X51ICLTWET,

8.1 if X

if &, T EETT A0 fEbET:

if_stmt = "if" assignment_expression ":" suite

("elif" assignment_exzpression suite)*

["else" ":" suite]

if XiE, Xe—o0—OFHli L TR X, HITRZFTHIT T, EIXRoRLHIDAA — METZHERLET (H:
true &A%: false DEFRITOWVWTIE. T—ILEE (boolean operation) HizZH L T ZEW); Kz, #IRL
AA—PEFATLET (ZLT, if XOMDERTE, ETPHliz SNEEA), ETORMIBITR o HE.
else iU, ZDAAL — M WETINET,

8.2 while X

while &, RDENETH B[, EITEHEDRT Db ES:

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

while XIFREED IR LEBHE L. ETHIUIRAID AL — b E2FEITLET, ADPBTHIUE (BRIID S5
WHEoTWEIbHHZET), else HiNDH2G5EICEZTNEETL. VL —TE2KTLETD,

BRHID AL — MHT break XHBETEINZ L, else HIDAA - 2ETTEI RN —TEKTLETD,
continue XDBBHIDAAL — FANTETENZ ., AL — P MANZHIEDOXDEITEAFy LT, RDE
BRHMEICR D £5,
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8.3 for X

for XiE, =7 YA (XFH, BINVEREZY X)) . ZOMORERRERA 7P =7 b (iterable object)
WOERICHE > TR ZAT S 7= b E 3

for_stmt = "for" target_list "in" exzpression_list ":" suite

["else" ":" suite]

RVAPMEI—ELIFMENET, ZOMREIATIINATI 7 P IRLRBRFINETRD ¥ A
expression_list OFiRMNT 24 7L —XPERSINE T, ZOR. ATV —XBEZ 22N ZhDE
REIHL T, A TL—EpoRINZIEC—E DD, AL — bPETINFET, ThZPhOERIEHEDRA
FIRI (FSASZ (assignment statement) ZZH L TLZE W) T target list ITAAZ N, 2D, AL — A
FITENFE T, BTCOEREFNY) o & (V=T YV APETH-72D, 4 7L —XH StopIlteration f
Skl L7 Zid, HIEEC), else HiA DU ZONnFETIh, V=T 3HKTLET,

BHIDAA — b DHT break XBFETEIND L, else HIDZAAL —F2EITTBA3Z B A—TE2KRTLE
3, continue XBRHIDAA — FANTETEINZ L, A4 —FAIKDIEDDXDEfTERAF Y FLT, X
DBEZDIIIZFE 20, ZHL ERDBENENIGEE else HIOMIIHED £,

for V—F1EZ—%2"v F U A FHADEHADRAZITVE T, ZHUTE D, for L—THBED T, ZHLHTD
2TORAREEEXINZ T

for i in range(10):
print (i)
i=5 # this will not affect the for-loop
# because © will be overwritten with the next

# index in the range

N—TPRTLTHE—="y PV X MAOARNIHIRENERAD. 4T 7 TANEDEHEITIE. V—TT
DRANFELITONERA, BV b HAABBE range () &, Pascal @ for i := a to b do DXE%
ITIa2lb—bF5DITH LT, BROATL—X%2RLET,; K805, list(range(3)) XV X+ [0, 1,
2] ZIRL %9,

AR V—THTOS - Y RAOEE I LEER DD T (ZHEI 2R TNy —F Y 2D A, B
ZBFVRAITRIDBET), COBEBLBRMEONZ»EBIT 27012, WEHRA Y v 23 HbhTE
D, ZOHY Y RIREDZRITMBEINET, COATVERS =T Y ADREXIET S L, L—T3KT
LET, 2OZenH, AL = DOHTY =7 Y ADSBED ((7213LHTD) BEERET S 2. (ROEZH
DONBH, BIBEEADIIEDBERZD A ¥ F v 7 AWK Z10DI2) ROBEDPRIIEINZ Ik 5,
FRRIC, AL = bOHTY =7 Y ZAHOBEDERZDFNCERZZIHAT 2 &, BEOEREIINL—TDRDET
HERONDL IR DET, T LR JENRBANTWZORED ET, ZhUE, =7 Y AeRkDR 7
A RA%Mo TR a—%2E3 e Tl ONE T, FIZIERDOESICLET:

for x in al[:]:

if x < 0: a.remove(x)
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8.4 try X

try &, O FeDDOUIH LT, S B X/ 57232V —r 7y Fa— FEEEL XS

try_stmt L= tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [ezpression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The ezcept clause(s) specify one or more exception handlers. When no exception occurs in the try clause,
no exception handler is executed. When an exception occurs in the try suite, a search for an exception
handler is started. This search inspects the except clauses in turn until one is found that matches the
exception. An expression-less except clause, if present, must be last; it matches any exception. For an
except clause with an expression, that expression is evaluated, and the clause matches the exception if
the resulting object is "compatible” with the exception. An object is compatible with an exception if it
is the class or a base class of the exception object, or a tuple containing an item that is the class or a

base class of the exception object.

BISDE D except HITHEBR LB o i, BUED 2 — P25 2 5I1MIlL ZLTHOEHLRZ v 7
LRI ET, !

except HiD~Ny ZIZH BN EHHIT 2 & 2PN FEET DL, TLADANY FIRREZF v LI,
Wiz iz BIanz it 3 25902 K 7 OMBEZIED except HiDAMAD 2 — FRFERH LR X v 7120 LTITWD
5 (try XEEBESVEFEIT L2005 1chbhxd),

MIGT % except iR OM B &, except HiD R A — P WEITEINE T, ZOME as F—TU— FPFEETH
3. ZORTHEESINTWVLE X =7y MHIADBPRAZINET, RTD except HIUIEITARER TR Y 7%
FoT0WRIFNWIRD FEA, 207 ay 7ORREIZFEETS 2 &, @#EIE try XERDERD 5 FET 2Rk L
F9, (ZDZrE AR RINZ0DFIHNY RIDEUHIIMIH L THEEL, AloANY RIHD try
HICHIANDRELHE, IMIDANY RIZEZOFIN BB L AN E2ERLET, )

BISEDS as target Bffio TRAZINZE T, ZHUX except HiOKbLDICHEINE T, ZhiEHE x5 ¥,
URoa—F:

except E as N:

foo

*Lgshg, MofstERET 2 & 5% finally BIBRWBEICOARPTHLRAZ v 75D Y £5, HLWLHSHI K- T, HWHA
Shdkbh g
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M, LURoa— RIZBREN 02D X5 DTT:

except E as N:
try:
foo
finally:
del N

o T, Hil4%E except HILETSIRTE 2 X 512F27012F, FIOAFNHITRAZIARZRITNERD T8 A,
BINADHEREINZDIE. FL—ANy ZRFE5XNB L. ZORXy 7 7L — A LERBBEEIED. ROH
R—VINEFEFTED I L —LHAD TR TORFERZEFEZIETLES LH T,

ezcept HiD A A — P OYEITFTINZ AN, BIFNCEET 251D sys EY 2 —LIRIEE AL, sys.exc_info()
MOT 7 ATEET, sys.exc_info() &, fINZ 7 A, iS4 v 2E VR, 2 LTHIANDFEL TR
Z 5 EOMBEZBHITZE FL—ANy 7 AT 27 b (REEDMERE 22 L TEIV) O 3 EREIPLKS
R TNERLE T, sys.exc_info() DEIX. HIF R LI L 7-BE%» SR 2 & =ic, DA (BIEOFEOHY L Af)
DIEICRSNE T,

F T arod else fild, avbtu—nr7a— try 24— sEHRF., FADPEHINT, return X,
continue X, break XDOWITNDMNRITINL L oG EICFEITEINE T, else TR E-H5MI. Fai
2B % except HITIFNEINFEL A,

finally 8D 2GEE. " RIGK OMUEIBELE T, F3 except HiX else HixE®D. try HiHFEST
ENET, TN OHOHPTHADRE, ZOFNAPUHEI A TVRWEEICIE, AIANI—RICREE L
9, R finally HIBFEITINE T, RESNLONDGD - 7235E13. finally BIOREBTHENINE
3o finally BICHIOBIAIEH N 25EIE. RESOTOLFAINIFT LW O > 73R e LTERE
XENFET, finally BT return XH 3 W& break XEFITLIIGEIX, REINLBISMNIBEINE T

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

finally BizETLTWAHIE. 707 J 2003 HIAMEREFHATE XA,

try...finally XD try AL — MHAT return | break . F£721& continue XHBFEITINEHE. finally
fis, ZoXE N RIFHL@EPID FITShET,

BIEL DR D EHIZRRICFEITEING return XIS X->THRED 5, finally BHIIIBLTEITEIND =D,
finally HiTHETE N return UIFICRERICETENZ ZLIZRD 5

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

finally:

(RDR=I1Z%i<)
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(RIDR=I D5 DR E)

return 'finally'
>>> foo()

'finally'

BIAMCEE S 2 Z oo FHRiE Gl &#icd b £33, /. raise XOMFHIC X 2 HIHDERKICE S 2 1FHRIZ.
raise 3 HIZH D 3,

N— 3 v 3.8 TEHE: Python3.8 MURITTIE, EEFOMBEICKD finally BiTOD continue SUFFIET
L7z,

8.5 with X

with &, 7Ry Z7DFETE, AV TFAIIF—I Y XL o TERSNEAY v FTTv T T 5701
FoNET (with XEAVTHFARIZ =% 272 ayiRSRBLTLIEIN), Zhickh, X<{H3
try...ezcept...finally FIH X =2 % h T L L THERMICEAHST 2 Z e A TE T,

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

with_item := expression ["as" target]

—D00D " ER RO with XOFEITELLTDO LS ITHEITLET:

L ar7* 2R (with_item THEZONEN) ZFHliT 6 28T, aV7FA XA —Y v ZHIEL
£7,

2. AVFTFRAIIAR=I YD __enter _ () XY v FW, BTHIdica—RFEINFET,
3. AVTFARIL—I%D __exit__ () XY v RP, BRTHE>SdDicu—rFanEd,
4. AVFTFRAIMIA =T %D __enter_ _ () XYV v RBPEINF T,

5. with XIZZ—7 v bR EENTWE=SH, Z3UT __enter () OHDRERDEBRAZINE T,

FRR: with XE. __enter _ () XYV v RPZ TR T LGS __ezit__ () BTN
BIeEMBIALET, TTDT, bLEX—F v FYRMORAFIZZ S —PRELLELEIE. Z
NEZFDRAL — b OHFTHELEZZ I —LRILL LS TDNET, UTORTvy 7 6 2BRL TR
W,

6. A — FBFETEINET,

7.aAVFFRAMIR—=I%D __exit__ () XYV v FBMEENET, 24— FBFIMCE > TRT I
DS, ZORFISDOTE, fH, FL—ANw I ezit O B LTEXINET, £S5 TRIIN
X, 3 DD None 5| BBEZH6NF T,
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A4 = b E DI T N, __exit__ () XYV v FrHDRDELM (false) o013, FlISLH X
HEhxd, ZORVENE (true) 725 XHISNIFEIS . EITIE with XORDIDHHEE £ T,

BLEZDAA = bHBINTHRNMIS OB TR T L7GE. 2D __exit__ (O 75 DR D EIZHER
ST, FATIIFE LT OREICD U 7zl O E D SRkt L 3,

YFoa—F:

with EXPRESSION as TARGET:
SUITE

ZAUIR k FEfT T

manager = (EXPRESSION)

enter = type(manager).__enter__
exit = type(manager).__exit__
value = enter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit(manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit(manager, None, None, None)

BHOBRERDHDLE, aAVTFAINTA=I Y IIEBD with XPFRX M EIN2D X S5IHETLET:

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

ZAUIR k FEffT T

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

N—Tay 3.1 TLH: BHOa 73R MNP ER—-FLE L
BE:

PEP 343 - "with" XF7— ;X2 k Python @ with XDftHE, HR, BIEFIMELHSNATHET,
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8.6 BHER

BIBUERIT., 12—V ERBA 7 =7 P2 ERL FT (IRERDOMEE HiSHK):

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

| parameter_list_nmo_posonly

parameter_list_no_posonly := defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

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

| "xx" parameter [","]

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

BIRUERIIFATAIRE L LTS, BIRERZFETT 2 &, BIEO B — A2 AR 2B TR 2 Bkt 77> =
7 b (BEBOFETAREa — F 2L 207 v %) KHMLET, oA 7Y =2 Midid, BT Eh
TBRCfEDN S 7o — VAR & LT, BIED 70 — VR ARTZEBIANO BB A o TWE T,

BIRUEFRIIBIBAA % AT U 8 A BIBARREBEBSIF O S icoAFETENE T,

BHERII—2MULED 7L —2 XTIy 7 TEET, 7aL—2RNIFERETERT I L &, BRERD
Ao TWdRa—FTiHlicsh x93, ZORRIEZ. A 7Y =7 F2HE—DF UL 2IFUH LATREL 7
Pzl bPTRINERD ERA, A 7Y 27 FoRb Dz, BRENEIEBGIOREENET, BRD
TaAL—&EAXAMLTHEHAZINET, HlZIE UTOLS%%a—F:

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

. RV WRE E T

def func(): pass
func = f1(arg) (f2(func))

72720, BiIEDa— FTIEIL 4 DBEE func WS HEIN—RINEET 2 Z 213w, 2o 2 2 A%k
%9,

1 DL LD 1R31# 25 parameter = expression DG EE->TWb 2 Z, BEIX " 77 4V FEIEE” ZHob

2 MO AKRDRIIOT Y LTEHLINZXXFHN) 75 M3, ZOMED __doc__ BIICEREIN, ZOMMD REaxXyF—va
VYFR ek ET
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BVWET, 774N MEZFORGIETIE, FFOH LRHCZRUSHIES 2 R5[8 BEBTE, 205513k
SO T 7 a0 MEAMREDNE T, HI5IEHAT 7 40 MEZF > TW2HE, Tl 7" 2T 5 %
TOSEFETT 7 40 MaZF o TORITUIZRD FEA - THESHEER TRRB STV RV
iR T,

T 74 FEIBERRBEREBRBDIRTEINZ LS ICEDSANTHESINE T, Zhidk. 77+ 5o IZHE
BPWERIND L JWE—ELTFHEEN, AL 7 FEEAD” ERHEIHLOZREHENZ 2 2R
RLUET, ZOMBEHEMBLTEL ZIERIC, 7740 MIEHEDS Y R FRFEED LS BRI 2 — R It
TPz bTHBLERXEETT: BN ZOA T2 FEEE (HIZIXY A MCEREEEM) 52, 2
DT 7 4V MEPEEOHELZIITLELET, —Mcd., ZAEERLARVEETT, 20 k5 R#fEx
Y 212WE. 77 4L MEE LT None Zffivy, Z DEZBEIBAKRDOHFTHRINICT A M LE T, BIZIEMT
DEIWTLET:

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

return penguin

BN L O BRI RIS 2 3, RO L (call) HiTHBRROATWE T, BBMECHLZTS 2,
FARZY R MR INTETD T XX, BT, F—7—F518. 77 4 MEDW T & EH
RAENE T, "*identifier” ERAMHEET U, RoL IR TOMEG I ZZ T 7z X T AHIHHE
NET, ZOF7 40 MEFZEDX IV TT, "**identifier” WAMBHEHLETIUE, RoLITNTOF—V—
R EZIW - ZIEFMED~y ¥y 74 7Y 2 7 Mk eh g, 2077 4L MAEKE CERDZED
Ry TFTI L FTT, "+ R "sidentifier” DED NI X RIEF—U — NEHRFX—KT, F—
T— R L > TOAREINE T, 7/” DHIDT X XINMBEBHHA T X —X T, MEFIEBICE > TOAE
SNET,

N— 3y 3.8 TAHE: The / function parameter syntax may be used to indicate positional-only param-
eters. See PEP 570 for details.

SIEUTIX. BIEABICHT T 7 expression” WRD 7/ 7—> 3> 26N F T, *identifier R
*xidentifier DEN TS, IRTOFIKICIIT / T—> a vy &2oF6NFF, BRI 515V X rofkic
"-> expression” G D "return” 77— a v EDILNET, ThHDT7 ) T—v a3 Vi, EREOEXM
7% Python OXWMERZE T, 7/ 77— ardhBbHoTh, BROEKRRIEIEDLYEVA, 7/ 7—>a YDfE
1, A 7227 + D __annotations__ BMYE®D., 518&EF—I3HE LTELNE T, __future__
@ annotations 4 Y R— b EHoEEE, 7/ T — ¥ a VIFFETRRCEIXXFY e LTHRFESH, Zhick
DMl DBIEDSFIREIZ IR o TVWE T, 25 TRWIEAIX. 7/ 7 — a VIBBUERDEIT S Nz ¥ ZICFHM
ENET, ZOF—RTiE, 7/ 7—¥ayidY—Ra—RIENEDLIGES IBFTRHMEiEh s 2 hH D
S

Nz IR S 2 72010, BB (BENCHRE SN TORVEE) 2FRT2 2 dTE xS, Zhid 5
LA (lambda) DEICHEHENTVWS 7 AXRZHNE T, T 2 XIS S W7z BIRUE 7R D g R I @
ERVWI LIHEE LTI, Vdef” XTERINZBED 7 2 XN TEREINZBEDO L5112, 518z L
THEEZD, MOHANCHDHTH A TERT, BRORL T/ 72 a VHRITTE L DT, "def” &
ROTHBEDESTT,
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TOTIIADXRE: BBUIE WA 7Y =27 b TF, BIBERNTETS N "def” UL, B D HERTH
ELTHEEZ0—ANVEBEZERLET, * R LEBEBATHEDN 2 BHZRIZ. def ZEA TV 2 HHD
O—ANVEBIIT 7R ATEE T, FElE BEIDITERE (naming and binding) Bz B LTI W,

BE:
PEP 3107 - Function Annotations B¥(7 / 57— a > DILOHAEE,
PEP 484 - B>+ 7/ 7—3 a v OEENLZERMITH 28 L >~ FDER,

PEP 526 - Syntax for Variable Annotations 27 7 ZAZH & 4 Y AR YV AERZ EUEBIH e Vv P HEFT
ERY - 114

PEP 563 - 7/ 57— 3 VOBHESHME FEITRICY 77— a YR EMRHET 2 D Tld 7 < SLFHIR TS
Biazricksd, 75— aviZBI3RFBROYE—T

8.7 VS AER

05 REHE. FIRFT O 2y L RERLET (BEROKRE HIBR):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

77 AERIZETAIRER L TY . MRV X M3dEE, BEZ JAVZA 252573 (XD@EREWHIE X
BUSA 2BRLTIEIWV), TI»H, VA MDOENZRDOEZDFHIIIY 727 7 Z{LLTHRWT T X
THBHERETT, MERYR DRV FRIE, T 74N T, BJKS 7R object KT 5D T:

class Foo:

pass

. UM ERIFTT

class Foo(object):

pass

RIZT T ADAA — MBI, Bl RFEIT7 L — 4 (BEIDTERE (naming and binding) Z B LTI W)
WT, FilziclEphlzn — AL ARI%ER e T4 D7 a— IV GRIERZ# - TEITINET (BF,. 202
A= PR ECHEBERDITENET ), VI7RADRA = IPFETLKEZD ., FT7 L -2 EINET
D B —FVRAETERERESNE T, T, KD X P RRES 7 R0, RIEFS N — VAT
ZEMEEEFC. ThZIUE-sTI IRAA TV 27 MHAVERINE T, REIC. oo —ILERiTZERICE
WC, VIREHRIDI FAF TV =7 MCHEEINE T,

*3. 25 2OARROERYION E LTHbN S XFHI) 75 ME, TOARIZEMD __doc__ BRLARD, ZOZFAD RFaXrF—
2 aVVFH RN ET
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7 AREKTEENEREINLIEFIIHF LV FRD __dict__ WREFENET, ZOWEIHFTE2D
& 77 ABMESNIERP OEBRE 2o TERSINL I FRATHDLLEDATT,

77 2B, AR TSR ZHMALTKRIBICARZ< A X TEXT,

BEETaL— b T2DLRLEIIC. 792 TaL— 332 dHkES,

@f1(arg)
@f2

class Foo: pass

1. P00k Eiicd

class Foo: pass
Foo = f1(arg) (£2(Foo))

7 aL — ZXROFHERANIEE T 2L — & AU T, fiRIE7 72AHBICH BN E T,

TOUVSID=HDER: 7 7 AEENTERSINLERIIZ SABETHD, 2TOA YA ABTHA
INFET, A VAR ZABEHIX, XYy FOHT self.name = value ¥ TE5I L TCHRETEET, V77 A&
RS A Y AR RJEMD "self.name” Kl TT7 7L ATE, ZORALTT 7 EALLLE, LA VAKX VR
BHEEFR%ZO 7 I RAEEZREMLES, 77 RABHE. A VARV RABEDT 7 40 Mar LTHEZ £ 35
ZFIRXIa—XTNREERFES E FTHERERICORED £5, Bl F 2645 v, FEMREENERE L
AR Y AERERTE T,

BE:

PEP 3115 - Metaclasses in Python 3000 X X275 ZDESEZHEDEL, AR IZFAMNED T FANY
DEI RN OEMmEZEHE LIRE

PEP 3129 - /35 XFAL—42 75R7alL—XREBIMUERESR, B FalL -2 XYy FFalL—&ik
PEP 318 TEAXNhFE L,

8.8 JI—F>

N— g > 3.5 TEML

8.8.1 JIL—FUEABESR

async_funcdef 1= [decorators] "async" "def" funcname "(" [parameter_list] ")"

["->" expression] ":" suite

Python THEITL TV a—F VIEZ ORFET—RHMEL HEPTEES (J—F> 2SR LTI
W) I—F VDO ARIKRTIE, avait @Al F L async akil FIE PRGBS D £7; await NTH S async
for ¥ async with \3al—F VEBOKRKTLIERZ A,
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Functions defined with async def syntax are always coroutine functions, even if they do not contain

await or async keywords.
aN—F VEBOREDHT yield from NZMHH T % & SyntaxError 124D %9,

a)L—F BB

async def func(paraml, param2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable @ iter MFEEED SIFXIEFIAD a — RO asynchronous iterator O next XY v K
26 b IEFMID 3 — R T,

async for I Ko TIHEMHRA 7L —XZ2MHIIA T1L—2a v T5IeNTEXT,

IRDa— K

async for TARGET in ITER:
SUITE

else:
SUITE2

RN LUT & E T3

(ITER)
type(iter).__aiter__(iter)

iter

iter

running = True

while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITE2

FHMNE  adter ()R __anext_ () ZBIRLTLIEE W,

aN—F VEBODOAREDIT async for XZfFHT % & SyntaxError IZ/2 D £,
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8.8.3 async with X

async_with_stmt = "async" with_stmt

manager T3,

MTRpa— K

async with EXPRESSION as TARGET:
SUITE

ZAUIR kT T

manager = (EXPRESSION)

aexit = type(manager).__aexit__
aenter = type(manager).__aenter__
value = await aenter(manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit(manager, *sys.exc_info()):
raise
finally:

if not hit_except:

await aexit(manager, None, None, None)

FHE  aenter (O % __aexit () BBIRLTLE X,
N —F VEBOAREDIHT async with XZ2MH T % & SyntaxError 1274 D %73,
2E:

PEP 492 - async X E &V await BXEEFTOIN—F > a1 —F V% Python OFr dRMHIH L
R, PAR— T EMECEBML R,

8.8. JI—F> 137
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filE
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NINE

ky FLARIVEHR

Python £ ¥ X 7V X, AT, 07 I 0058 LTHEX6NRT7 Y T b, WEMIcx 4 AN
NG, BV 2DV —RAT 7 ANRE, BABRANENOANZEZ N TEET, TOETII,
FNENDEEICHOWONAEGEICOWTHAL TVWE TS,

9.1 2% Python 7O 5 L

SO TIX, ZOBFELZUHE T4V TVZRED XS ITEBXNE D ETHET 2HEIIRVDT
TH, FEEK Python 7077 2 DR EH > TEL e RIEBE T, 582K Python 7027 4%, &R
WAL I N85 2 TOMBIAAER L IEEET Y 2 — A DFIHARET, 2D sys (A BRI AT L9 -1
A). builtins (fHAAABIE, HISb. B XU None). __main__ @ 3 DR EBTDEY 2 —LHBHIHHLE
NTORWIRETEHIELE T, __main__ &, BERIR T I L2FTT 2. e— LB 7a—iL
mAEIZEE RS S DIV e R E T,

5272 Python 7127 A D#E. FTOHITERSE 77 A VAHDDDHDTT,

4 2 TY ZF MEERE— F (interactive mode) TEEZNZZLdHDET; ZOHE. A1 Y& TV X
BB TAT 7 LG ATEITTEDOTRERL, ~HIIH-DETY (BEXDLETHHDXT) &2iihs
AATFEITLE S, PIHIREBOREE, 2RI a2RTT2 L EORBELEFEUTY,; FRTUL
__main__ DHHTZEMANTIITEINE T,

BRI T I LE3ODERTA V2= XICPERET: —c string AV K IA AT a > T, aw
VRIAVOE 1 5IBTHEEINEZ T 740, HEIVIIEEAT L LTELES, 7 7 A VREHEATD tty 7
NARE S TGE AV E=TV REHFFHFE—FITAD £F, ZHLVLOBER. 77 A V2B Tnrs s
LELTHEITLET,
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9.2 771ILAAN

IR 7 7 A Vip bR A S AiE,. £ TR UE

file_input = (NEWLINE | statement)*

ZrhET, ZoMGEE. UTFTORKETHWoNET:
o (77 ANRXFEHIND) 58427 Python 07T LERUENT 2 & %
o EVa—NLEWNIENT L L X,

o exec() TEINIXXFHNEHEXEN T 5L %,

9.3 XA

WEEE— FTOANE, UROSGED FITHXX T S L 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

HEEE— FTIE, (Fy 7L D) BEXDRBRICEAT2 AL TIRRLRNWI LITHER LTI W,
UL, BEEXDORIGZ =PRI T 27D DFH0D & LTRHETT,

9.4 AN

HKAINTIE eval O MMEDNFE T, ZAUILHBHDOZEHZMA L $5, eval O 1T T 2 XFH5 18X, UTD
Bz L 53 Ude D 8 A

eval_input = expression_list NEWLINEx*

140 FIE FyTLRNILER



TEN

FERBIGELR

ZHUE. =Y =TV 2 AL — XDFHAAAT, Python DY —R7 7 A VZfBITT 2701 ffibh s, a8k

Python OSETT:

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide. python. org/qgrammar/

H*

Start symbols for the grammar:
single_input s a single interactive statement;

file_input is a module or sequence of commands rTead from an input file;

#

#

#

# eval_input is the input for the eval() functions.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_input s followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)+* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef
funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite

parameters: '(' [typedargslist] ')’
The following definition for typedarglist is equivalent to this set of rules:

#
#
# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_COMMENT],

— [kwargs]])

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE_COMMENT | [',' [TYPE_COMMENT] [args_
—kwonly_kwargs]])

(KDR=12Ki <)
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(RIDR=I D5 DR E)

# typedargslist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs

# typedarglist = (arguments ',' [TYPE_ COMMENT] '/' [',' [[TYPE COMMENT] typedargslist_no_
—posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (

(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [',' [,
— [TYPE_COMMENT] tfpdef ['=' test] (

'," [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
"' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—»COMMENT] ['#*' tfpdef [','] [TYPE_COMMENT]I])
| 'sx' tfpdef [','] [TYPE_COMMENT]1])

| '+' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
—'#x' tfpdef [','] [TYPE_COMMENTI1I)

| 'sx' tfpdef [','] [TYPE_COMMENT]I] )
|  (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<COMMENT] [

"x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
« "sk! tfpdef [','] [TYPE_COMMENT]1I)

| 'sx' tfpdef [','] [TYPE_COMMENT]II)

| 'x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' testl)* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
k! tfpdef [','] [TYPE_COMMENT]]I)

| 'xx' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]

The following definition for warargslist is equivalent to this set of rules:

#
#
# arguments = argument (',' argument )*

# argument = vfpdef ['=' test]

# kwargs = 'xx' vufpdef [',']

# args = '*' [vfpdef]

# kwonly_kwargs = (',' argument )* [',' [kwargs]]

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs
#

#

#

varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_no_posonly)
It needs to be fully ezpanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test 1(',' vipdef ['=' testl)* ',' '/' [',' [ (vfpdef ['=' test] (','y,
—vfpdef ['=' testl)* [',' [
'x' [vfpdef] (',' vipdef ['=' test])* [',' ['**' vfpdef [',']]]
| "xx' vfpdef [',']]]
| 's' [vipdef] (',' vfpdef ['=' testl)* [',' ['*x' vfpdef [',']1]]
| 'sx' vifpdef [',']) 11 | (vipdef ['=' test] (',' vipdef ['=' testl)x* [',' [
'x' [vfpdef] (',' vipdef ['=' test])* [',' ['**' vfpdef [',']]]
| 'sx' yEpdef [','1]1]
| 'x' [vfpdef] (',' vipdef ['=' test])* [',' ['*x' vfpdef [',']]]
| 'sx' yfpdef [',']

RDOR=I ki)
142 % 10 & TLBCEMLR




The Python Language Reference, 'J1)—2X 3.8.20

(RIDR=I D5 DR E)

)
vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[('=' (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',']

augassign: ('+=' | '-=' | 'x=' | '@=' [ '/=" | ‘=" | ‘&=" | '|=" | '7=" |
<<= r>= | vkt | 1/ /=)

# For normal and annotated assignments, additional restrictions enforced by the interpreter
del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt

break_stmt: 'break'

continue_stmt: 'continue'

return_stmt: 'return' [testlist_star_expr]

yield_stmt: yield_expr

raise_stmt: 'raise' [test ['from' test]]

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' [ '...') 4is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...')* dotted_name | ('.' | '...")+)
"import' ('x' | '(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]

dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)=*

nonlocal_stmt: 'nonlocal' NAME (',' NAME)*

assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classdef |
—decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if _stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else' ':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
["else' ':' suitel]
['finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' [TYPE_COMMENT] suite

with_item: test ['as' expr]
# NB compile.c makes sure that the default except clause s last

except_clause: 'except' [test ['as' NAME]]

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

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

test: or_test ['if' or_test 'else' test] | lambdef

test_nocond: or_test | lambdef_nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'mot' not_test | comparison

comparison: expr (comp_op expr)*

# <> 1sn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=='['>="|'<="['<>'"|'"I="|"in'|'not' 'in'|'is'|'is' 'mnot'
star_expr: '*' expr

expr: xor_expr ('|' xor_expr)x*

xor_expr: and_expr ('~' and_expr)*

and_expr: shift_expr ('&' shift_expr)*

shift_expr: arith_expr (('<<'['>>') arith_expr)*

arith_expr: term (('+'['-") term)*
term: factor (('x'['@'['/"|'}%"|"//') factor)*
factor: ('+'|'-"|'~"') factor | power

power: atom_expr ['s#x' factor]

atom_expr: [AWAIT] atom trailerx

atom: ('(' [yield_exprl|testlist_comp]l ')' |
"[' [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |

NAME | NUMBER | STRING+ | '...' | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_expr))* [','],
)
trailer: '(' [arglist] ')' | '[' subscriptlist 'l' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (exprl|star_expr))* [',']
testlist: test (',' test)*x [',']
dictorsetmaker: ( ((test ':' test | 'x*' expr)

(comp_for | (',' (test ':' test | '"*x' expr))* [','])) |

((test | star_expr)
(comp_for | (',' (test | star_expr))* [',']1)) )

classdef: 'class' NAME ['(' [arglist] ')'] ':' suite

arglist: argument (',' argument)* [',']

The reason that keywords are test nodes instead of NAME ts that using NAME
results in an ambiguity. ast.c makes sure it's a NAME.

"test '=' test" is really "keyword '=' test"”, but we have no such token.
These need to be in a single rule to avoid grammar that %s ambiguous

to our LL(1) parser. Even though 'test' includes '*expr' in star_ezpr,

H oW W W oW W

we explicitly match '*' here, too, to give it proper precedence.

(RoR=1kiL)
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# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
"xx' test |

'x' test )

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for

comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites %s only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: '(' [typelist] ')' '->' test
# typelist s a modified typedargslist (see above)
typelist: (test (',' test)* [',
['*' [test] (',' test)* [',' 'sx' test] | '**x' test]]
[ 'x' [test] (',' test)* [',' 's*x' test] | '*x' test)
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>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 IIMFHES 4 7 F VD 1ib2to3 & LTHMTE XY, BEDY - L LTOMEAZZX 2V S+
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 27 =y 7 TEMMEIFTD o 7= D WINITER S (BI 21X magic methods DFE) JAITA ¥ KX —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

complex(3, 5)
complex(*(3, 5))

3 IR OFRC BN THRTN E 00— 2 VEHICEI D ST o E T, B HTETI BN
T UL (call) BRLTLES V. ¥Ry 2 RZBOTEIMERTHDICH 50 5% fE
52 e AR E T, A N EE e — A A EHICE D ST oh T T,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (FERIZ > 7F X b~ —I %) __aenter _ () & __aexit__() XV v
FZEFRET S LT async with XNDEREZEH T 247027 b T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEFEIHHY = L — &) asynchronous generator iterator %R 3BT T, async
def TERSI Nz —F VEABITHUTOE T, yield RERORTRERD £, yield Rid async
for —FTHATE2EOWM UV EAEKT 2DIHFHINET,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

FEFRAY = 2L — X BRNTIE. async for XX async with X2 TR await R&DH2Z b
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
53727 T,

I, __anext__ () XY v FEM o THUYEH XNz ZIZ awaitable 72 =7 F ZiIBT asyn-
chronous iterator T3, D awaitable A 7Y =27 M, RD yield NETOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield IZ 272 NS. ZODNMETOFEITIRE (v — 2V EK REIRED try ) QW —REIE X h
F93, __anext () TRENMHD awaitable 12Xk > T EREAS TR L —2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFIMIA 7 5 7L) async for XOHFTHMATEZ A7V 227 T3, HHOD
__aiter__ () XY v Kd» S asynchronous iterator R I IFUER D FH A, PEP 492 TEA X
NFE L7,
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asynchronous iterator (JEFAA 7L — &) __aiter _() & __anezt__ () XY v REEREL A TP
=27 P T, __anext__ & awaitable & 7Y =27 b EBIRINIEXRD R A, async for &
StopAsyncIteration It 2 EH T2 £ T, JHFEMPA 7L =KD __anezt__ () XV v FHIRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N TEHEHT 2 PR D AT 27 FTF o coroutine 2>, __await__ () X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—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\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object bufferobjects %R — h LTV T, C SiEDOEKT HHi L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array . % { O—fKN7 memoryview + 7Y =
7 bBZTHTZD FF, bytes-like 7T =7 MiE, T—XREHE. NAFV T 7 A NANDRE, VY
Ty PERHLEERERE. XM FVTF—Z2ERKT LIV WALRBIEICHHT2 e N TEXT,

BODPDRETREINAF VT —R2ZEETIHBEN DD ET, ZOREOFFa X FTIEXL 7 H
HEZWRER bytes-like £ 7Y =227 b WEKRLTWES, LHEAGEERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDEENF T, F/z. MDD OBRIETIIANELA
TV VDAL FYF—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 OB ENE T,

bytecode (/X4 + 22— F) Python ®Y —2Za— Kid, Python v 25 4® CPython 4 > & 7V X DNHER
HHTHHEZNA FPa—FAary fLENET, N FPI—=FiE .pyc 774 F ¥ v aEh,
HL7 7 ANPERICETEINS EZE LD EHECRDET (Y—RA— 25N L ba— FADH
Eoary 4 ek ET), 20 7 PREEE (intermediate language)” 1&, &4 DN pa—F
WHGT 2HMEE 2 EITS 2 (REYD Y TEFT 2 VWA E S, HERTEEL LT, N Fa—Fi&
H72% Python (R~ VEITHIEST 2 Z 2=, Python V) —ZAMTLEETH S Z L3 hTn
EH A

N4 ra—-Foma—HEiE dis EY 20 ZHH FT,
callback (=N 7)) FEROD ZRERTEITINS D5 B LTHESh 5B

class (7 7R) 2—HF—ERA TV =7 M elflT27DDT7 Y T —FTT, 77 AERIEE, ZD2
FADA VARV A LDOBERTHRY v FOEHREZZAE T,

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,
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coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BUMERI D (—OFEE — D3 FE/ N INE % 3 2 AN A UAUC AT 27217 4UE TypeError
Bis BT S E T, BEGID R 5720, TRNTOFIEIE, 72 AEMARETHH->TH, HIT 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

complex number (HFEE) L<HMOENTVWLEBERZILRL 72D DT, IRTOBIEL L EHoFE LT
REINF T, BEUIEEENL (-1 OFHR) KEBZHITI LD OT, —fRICEETIZ 1 eFErN. T
T j e FE,NE T, Python FEFBITHAAATHIE L, BEOKIL LM > TWET, BEIIKRE
2§ BOFTEELT, HlZIE 3+1) TY, math Y 2 — LOERBIREFIH T 5121, cmath Zff
WET, ERMOMEHIE LD SERBYOBET T, SEMZEURITIUR, I XIEHEVR EHL
TLE>TLWTL xS,

context manager (I 7 FAbMYAr—T %) __enter _ () & __ezxit__ () XAV v RZERT DI LT with
XHNOREZEET 247927 b TF, PEP 343 28 L TLE&E W,

context variable (Y7 F A MER) a7 F X MIKFEL TRZRZEEZFOZR. ZhE. H2ERDED
BARADETAL Yy RTEEDEZAL Yy FE—HLZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEHDE, a v 7 F R EHOERHRIIMFNZ
JEFIAZ R 7 DR DBITT, contextvars ML TL X W,

contiguous (B, i) Nv 7 7 DHEIC C-&8#t L7213 Fortran &t TH 25812, 2Dy 7 7 135#
L TWREAREET, LRty 7 7id C @i TH D Fortran HEiiTF, —RILOHBHITIE,
ZOHERIVLFTAEY LTEHET 2 X5 KRB N, RFEXPLaLHIBE DR TWLEF T F
T ZHOLD C-HEEERESITIE, 2TV 7 FLRIEICEZEZK S BICIEREDRI FHERIICED S
DITH L. Fortran #ie72BAClERN O FORINCE £ 5,

coroutine (AN—F V) AN—=F Y E VI TNL—F DI —KNLEATT, ¥ 7L —F i3k ohi
S SAD, BlOmDSshHE»SHET, aL—FUICIEZL DL MEr A S, HE, H
328D TEET, a—F Uik async def XTEETEET, PEP 492 2SR L TLZE W,

coroutine function (2L —F Y BEEX) coroutine A 7Y = 7 IR TETT, ar—F VBT async
def XTHEIN, await, async for, BLU async with F—V—FEFOZLPHEKRET, Z
51X PEP 492 TEAINE Lz,

CPython python.org TEAF XN TW3, Python 025 3 v 7V SiEDIEHERN 2 FEE TS, "CPython” ¥
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
NnEI,

decorator (7L —%) BIOREEEIRTREET, K. ewrapper X TREZEH Yy L THAIhE T, 72
L — X DO— &2 FIFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDIREFI VR Y VAT aH—TF, XD 2 OOBEBERIIERICHEL DT

def £(...):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def £(...):

FUHERD 2 ZRACBFELETH, HDEDEDLNELA, 7AL—RIZOWTH LR, BHEESR B
FUIFAFERE DFFa XY PEBRLTITEE W,

descriptor (FRZVTX) XAV v R __get__ (), _set__(), HBVE __delete () #ERLTVEAT
PP MTT, BBV IRBEUNTRIV TR THS 2, BHERRICL > T, HEIh TV BRI
EENPEC XN E T, EBH. get,set,delete D/zdDIT a.b L EL L, a DI ITRAFHENTAH IV =S
b EMBLETH, 0 BT RIZYTFRTHNEZNEZND TR YRRy RBREFHEINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
B XYy B, Taxs a4, Z77AXYy B, BlIXY v P, ZLTRA=RZ 7 20ZR Vo %
 DIEBED BB /2 H 5 TF,

TARAZVTEZDRAY w RIZBELTEH LG 7RIV TE (descriptor) DEE 2SL TLIZEW,

dictionary (%F) EED ¥ —ZHIHICATT 2 HBEH| TS, __hash__ () AV v F& __eq () AV R
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTLIKGL) iterable NORTH 2 WIE—HOERZ UM L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ 53
¥. F—n ZfHn #* 2 MM 2REEFEZERLET, VR, £G5. HEORT 2ZRLTIE
SIS

dictionary view (§¥F ¥ 2—) dict.keys(). dict.values(), dict.items() 2HRFTA 7P =7 FTT,
HHEOHHOB R 2 — 2Rt L EF, Thbb, HEMIELEIND L a—3Zh2 ML %75,
FFEL 2 — 2N TERR Y A MICT 512E list(dictview) ZH LT E W, dict-views %
ZIRLTLZEW,

docstring 7 R, B, EY 2 - NOBRVIDORTHZXFHNY 71 TF, TDAA — FDETRITIZIE
HENFTH, arv A J2XoTHENh, 20752, B, £EP2—D __doc__ B LT
REINET, /Y bRART Y a Y TE2 GRIEFE: BELLTBRTE2) OT, A7V =27 DK
Fa Xy b aEEENRIGTT,

duck-typing 247V 27 bDELWVWA VR T 2 —AZR>TWEDPERET DA T =27 +ORl%E
Riznwrars 307224 0T, RbYIZ, BCA TV =227 bDXY v RRBUHELFIEND
b LET, (FTEADISIRZT, 7LD XS RBFIE ZhI7eLTHZ,1) 4 ¥
272 —REBRIDEHTEZ T, LFELITHAvINTa—RE RVE—T7 1 v 7 RREELF
LTERMEEMEXEET, v 7 XA Y 7E type() X isinstance() WX AHIEL T F T,
(oL, B o224 7% MREREI SR THMETAIDTEET, ) 2ofbb, HMAKIZ
hasattr() ¥ EX® FAFP 7uZ77 I 7%FALET,

EAFP T[E8R]Z ¥ 2 X DEFFL %355 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZEHD) OB T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BT 2D EREL. ZDRED > TORGE N EHIEL £ T, ZOMBRTFRLFY
53—=FT 4 YT ARA M, try XBIY except XD/ SADLDDBREE TS, 277 =v7
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3. COXIREFFH/TELMEDNTVWSE LBYL AZ AL ENMRKLSDTY,

expression () AILDOELFHiX N2, —F & %D DOHEL (a piece of syntax) TT, WX 2, A&
U7 I, AEl BT 7R, HEFPEEFCH LAY, BRI ROEROMARERTT, i
Z < OEFELEWV, Python TREHEORTOMBERIR L VIS DITEDHD EHA, while DED
W RELTRERBRW X $HD FF, RABKTIERIXTT,

extension module (#EIREY 2 —1) C R C++ TEIPNEY 2 —T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string  'f£' R 'F' AVEBICT W XFAN Y T I U V-string” 2 FEHERL. ZHUE T 4 =T MEAXFS
U7 OFEMHEOAMTT, PEP 498 B L T 23w,

file object (7 7ANF TP }) PUDY Y —AAND T 7 4 LiERA API (read() % write() XV v K
ZRODD) ZREALTWEATI 27 M TT, 77403 TV 27 NI fERE N FEITL 5T,
FEBOT 4 R LD T 740, ZOMDEA TORA ML —=IREET AL R (FIZIX, BEEAHT,
AVREINY 77, VT v b, AT F)ANOT I LRAEZHENTEET, 774047V 27 M
file-like objects X streams & HMENF T,

T7ANE T2 MBEBRICE3IEEODEST: O NAFV—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /1 VX—=T7 24 A& io EY 2 — L TERINLTWV
¥9, 77 ANFT TVl 2R BHENR T AL open() B EMS Z 2 TT,

file-like object file object ¥ [AFE T,
finder (774 VX)) A YER=PEINTVWBEI 2—1D loader DEREFRITTE2A TS 27 F T,

Python 3.3 IETIE 2 D 7 7 4 X3 D $9, sys.meta_path TR I NS meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L T X W,

floor division —FIL\WVNZWEEENTALD 2 BEEFRE, floor division HEETFIX // T, Iz 11 // 41%
21272, float @ true division DFER 2.756 LB £3, (-11) // 41F -2.75 & INSVAHIC AL
HLZDT -3IXKDILIFEELTLEE W, PEP 238 #&B L TL X0,

function (B MECH LENCEZRT—E#HOXD Z 2 TF, BT 0D Lo E5|8 252 e 31k %
T, FRDFEITRICT B EHHT 2 Z e BPHRE T, REIE. AV vy R, BHEESR 2L TS0,

function annotation (B#(7 /7 —3 a2 ¥) BIED T X —XRREDED annotation TF,

By /) 7—>avid, @EEEEYE of-dfibhEd: FlE. ZoBEEE 2 20 int o3|
BER S e HFxh, £7 int BIORDEEZF O LIS TVE TS,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—> a Y OORIE BHESR O THRHIESATVWETS,

HERED AN B % variable annotation ¥ PEP 484 &ML TL 72 & W,
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_future__ HEEHORWHIRSEMEEZREDA VX TV X THEMNIT 201707 I <hHH T
AEES 2 —NLTF,

__future__ Y 2—/L% import L TZOAEBZFMTIUX. Fi eSO TEINE 000w
DT, WOFET 7 AL FOKREICR 200D 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yalL 7y ay) ZhAlBEEONS Z 2 DRWVAEY ZRRT %I T S, Python
F. 2RV b, ERSEEMRE LB T 2RI —YaL s X effioThHR—YaLryay
EITOWET, IRN—YaL 7 Xid gc BV a—Leflio THRIETEXT,

generator (¥ =R L —2X&) generator iterator 23X 3BT, WEOBBITEITOE A, yield REHO
HMTERDET, yield L. for L—FTHHATERD, next() B TIEERZ 1 o3 OHWMbDH LD
TE 2, HOWMPZAERT 2 DI E T,

WY 22 L —XBBERLE IS, RCL->oTRE PxRL—FATL—% 257580750 %
T, BRISNLEE®RSHS L TRVWEGE, FBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINZ A TP 7 VT,

yield D7 KIZJHFIFITIREE (JAFTEERAR LD try Xz &) 2L T LHIZ—KRICHh
WrahExd, DxRL—FATL—2 HfHEN L&, FMILMVEZIIGL 3 (B OB T
DI NTHT LWIREED S FfAR S 2 D & IR TS),

generator expression (¥ =L —&HX) 4 7L =X %2RINTT, @O, V—TEHEERT S for
i, #ipH, Z L CTHIEATRER if M0 0WTW3 KSR T, 25 LTz g, sMllo
BRI TEZ AR L £ 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v Z7BR) B2 20N LR Ci#Ez 5 2 BEE > o S 2 BT S, U
HLURICEDEER VI RIET 4 A8y F7ATY ML DREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 72X W,
GIL  global interpreter lock BB L TL Z&E W,

global interpreter lock (7B — N Y X 7Y &y ) CPython £ ¥ X7V ZBPHAHLTWSE, —FEIZ
Python ® N4 FOd—F 27522 L vy REg—27FFTH2 2 2HET AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 VETADFAKT 71 2120 U TR IC RS
1272 % DT, CPython OFEENS Y TNZRDET, A VX TV 2ekEay 73522 T, vLF
Taty < ypELLUWILD AR g EHRIC, 4 V2T XefHICTLF ALy FLTE
RSN )l S

7272 L. BHED 20D WL O DILERE Y 2 —Uid, RN Y & 23R R Y DA OB WAL
3 5L EIZGIL ZERT 2 KO WCHREFENTVET, £/ [/O W% T 2358 GIL 135 IRk
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ENET,

BRI HRHZRSALF ALy FIB LA v 27 2 (HESh S 7 =2 2fllrvhETr Yy 75 %)
DRI NE LD, — RN 7T at v FDHEEDRT =< VY ADBEN S T2OTHRIN L 8
ATLIe ZONRT7 4 —< Y ADMEZFRRL X5 &35, EEHD K DEMHITR DRI R -2
THLEZLNTVET,

hash-based pyc (Y > 2 X=X pyc 7 7 A4 V) IEMEZHFNT 272012, WIET32Y =R 7 7 4 LD RHE
BEHRATIE RNy Y 2 lE2FHT 24 Fa—-FDFX vy vy > a7 7401 TT,

hashable (/v > 2RJRE) Ny a®gE KA 7V =7 b ik, EFHAMYEDO ROy ¥ 2 fliR D
(__hash__ (O XYy RPRBE), MOF 7 =27 PP TES (__eq (O XY v RPQBE) £ 7
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2l R ORENDH D 7,

Ny Y ARRERA TV 2 7 PEAHEDOF —REEGDA AN L TR £ T, HEPESD T — X ME
BHNETA Y & affz o Tn2756TT,

Python DA 2 2 =X INVRHMHBIALF TS 27 NI IFLAERNY P 2R[RETT, (VR MRHED
E97R) I2a—RITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S7R) 4 I2—&7
NiaYTHIE. BRIy T aRETHE L EDANY Y aA[fETT, T—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEIT 74V b TAY T 2aA[fETT, ZNH1E3ET (HHZRWT)
FEBRESRIZIFEGTH D, Ny > 2fEHIX 1dO) kK DFESRET,

IDLE Python O#EFHHEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfFHEN]
BECAICFAM S TV 2 BRI D T 4 & 4 V2T XEFE TS,

immutable (£ I 2= 7NV) BEDHEEF o7A T 27 b TT, A I2a—RTNRFTT =7 MTid, &
fli. XFH. BIOXIAREPHDET, To6DATI =7 MMEZEZ LN ER A, HOEZF
BEEIBIE,. FlBA 7027 bP2ERLBRTFNUERD ERA A 3 2a—R TR A TP b
E EED AN Y ¥ 2 @R 72 5 RN CEHEREEH 2R LT, HBEOF—2Z0HITT,

import path path based finder 7% import § % EY 2 —VEBRRT 251 (L7210 path entry) DV R b,
import 1. 2DV R MIEHE sys.path 2ORETH, H 78y F—YOHEEIB Y F =D D
__path__ BEH»SHHKE T,

importing »%EY 2—/1® Python 2— FABBIOEY 2 —1D Python a— FTHZ 2 k5123 3 0E
T3,

importer EY 2 —LAZELTO—RT2F 7T =2 b, finder & loader DEBLLTHHEA T2 b,

interactive (0fE&H) Python ICIEMGEER A X TV &HH D, XeREA & TV EDTa Y T MZANT
5 HIFRICFITEINTHIRZ R 2 2 e TE X9, python &IBHEIHELGZFITHITL TSIV,
(AYE2—FDAA YA =2 -5 Python DXNFENA Y &2 T X2 EEHTEZ20d LNERTA, )
MEEH A > 2TV 2 L WT AT 72l LTHRED, EY 2 -y F =Y DOHZHlNTAS
(help(x) ZHXTBVWTL ZIW) DICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N ba—F
AYRATDHBTDIT, TOXFIIEIRT D, ) TTTOA YR FYRFGELIZ, Y —RA2—FD
77 ANE, FTFETARERICLTOLFTIR I Vo R LIic, BHEFTTES IR EK
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LET, A VX7V XEROZEBBIIEE., a0 4 FHROSFELD bHFE/ TNy 7DV A 7 VIdHE
WHDD, FuT LADETIEIRITENTT, WEEMN ST X0,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v bRV U2 EHFEINLFIZ, £ 2= TRTOD
VT 4 INVBNEREE L R YD, TRTOMERLIZY Y — A BRI 2. Filiz 7 = — X2
ADET, 2O7 2R AN=JOALIE ZEBEFIHELET, ZARID P —ERDT X
b2 7 & —% weakref A=A Ny IREUHINZZ VBN ET, v v PRV Y7 2 —AHITHE
TENBEa— Rk, ZOBMRIETEY Y —ARTTIERELR WV (X B 2HIEFIA T3V —EY a2 —
LR warning #HETT) 72Dk & RAPMIER L 3,

AVR—TVENT vy AU T3 FEREHIZ _ _main_ TPV a2 —IRETERTWERAZY T+
DETPKT LIZZ LTI,

iterable (KIERJREA 7P =7 b) BRE—HIC 1 2F2OREZ2 A7V 227 FTF, KIEAREA TV =2
F OB, (list, str, tuple LW o Tz) 2 TOY =7 Y AMRP dict ® T 7AINF T Ik
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __dter () XYV v Fd
__getitem__ () XV v FEFOEEDI IADAL VARV ANEEINET,

RIWREA 70 =7 MiE for V=T AR ZOMEL D=7 VR RIFE: ZZ2TOY—7 YR EIF,
= Y RABTE R 2 DF e WS EIR) BRE R BIRW (zip (O, map(), ...) THHATEES, K
BAREA 7Y = 7 P RHHARAALBEE iter ) DI LTETE, A7V 27 MW T 2471 —X%
BLET, 204 7L —RIE—#HOEE G| &JETHIERN T, @HFIIKEIRES 7Y = 7 h RS IR
12X, iter() ZMEAZEDATVL—R AT =27 V2B TERETILEEID D FHA, for XTI
DRER BEIRNZITV, — RN R EZOEHEER L TA—TZE LTV A4 7L — X 2R L E
T, ATL—F =TV DxRL—F BBRL T,

iterator (A 7L —&) T—=XOWNERITEA T2 bTT A 7L —XD __next__() XV v K&
DIRUMFOH S (£ 7213 AA BB next ) ICHET) &, ADOHTOEEEZ —DFTORLET, 77—
2072725, D DIC StopIteration BIAt 2R L E T, ZORKT, A 7L —&A 7Yz
MIRETED, ZhLIBEE __next__() ZEMATD StopIteration ZEH L ET, 1 71—
RiE, ZDATVL—RA T2 VEKRERT __iter _ (O XYV v FEEELRIFNIRSRVDT,
AT L =IO iterable X T 2I1ZL AL DEHFICHHATEE S, 3o 2 b & LEFABNIERD
RIBZITDE5%aA—FTT, (List DEHR) avy7F-4F 7Y =7 NI BE% iter () B A 7
T MIHELED for V—TWTES 72T, FilREHOA 7L —2Z2ERLET, ZhzeA
FL—=RTIIB T3, MDA TL—>a Yy THEAFEAOFR LA 7L —RF 7Y 22 F RIS
RE7D, ZOAYTFDEITIR>TLELET,

S I typeiter I2H D T,

key function (F—BA%) ¥ —BI%. » 2 WVWIIHERKLIZ. V— M RIEFHED 7D D% R TIFOH LT
REA 7Y = 7 b (callable) T3, flZIF. locale.strxfrm() % ¥ —RAEUICH 21X, a7 — L IKIFD
V—1rDEEIDo oY —FF—%IRLET,

Python D% < OV — Mg F —BEZITIR D EZOM SIERS 7L — b E2EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BREELTERVL D25 D 59, BIZIE str.lower() XV v F&KCF/INFZ KA L
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WY — b RIS F BB LTS ZeAHRET. H BV lambda r: (r[0], r[2]) © &>
7% lambda R 6 X —BEEZ Z e N TEE T, /2. operator EY 2 — /LI attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A I 7 X 2R L TV E T, F—BIK
DIED 5 & FHWHT DA Sorting HOW TO S L TL 72X W,

keyword argument FEF|E S L T2 E W,

lambda (7 &%) HD4 > 5 4 VBT, BEDFRH S 2iIEHizhs 1 20 X 2E8AHFT,
7 LA XA EES M lambda [parameters]: expression T3,

LBYL Z2@E%fedtl (look before you leap)) OIS TS, ZDa—7 1 Y7 ZAXA VTR, HOHLPHR
RZATOENC. BHRINCHTRSEM (pre-condition) IEZITWE T, FAFP 7 7a—F 0T, of
X7z TA[MDON DS DRI T T,

<ILF ALy FMEEhZBRETIE, LBYL 77 —F13 7 B27 @fE e " Ry BREOBAREELS &
BZTVRIBDHH ET, HlZIX, if key in mapping: return mappinglkeyl ¥\ 5 22— FiZ,
HEDE, HlDRL v RHBERDEIC mapping 725 key DR ML T, ZOMEEZ, v
7350 EAFP 7 /0 —F%2ffi5 Z L TRIRTE E7,

list (YA F) Python OFlAABD =TV TF, VAPEWSHATTITH, V27U R PTERZL,
D FFETE SELHI (array) LFEDH DT, ERAD7 7L R1E O(1) T,

list comprehension (VX FNEKE) ¥ —7 Y AHTDRTH 5 WIE—HOERZUH L T, ZORR1 545
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 £52&, 025 255 $TOMEKE 16 EHELEL (0x..) LEXXFINH6%25 ) X b
BEBLET, if g+ 7> a v T, if HiHROVEA, range(256) DL TOEEIMH XN T,

loader £V a2 —N%R—RKFTBA 727 b, load_module() EWVWIHHZKHIDA Y v REEZEL TWRITN
B ERA, B—X=3—INC finder D HiIRENFE T, FMllk PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L TL 12X W,

magic method  special method @ < 72 7=FIZEFET T,

mapping (¥ vy BV ) {EEDOF—HFRKE VK- F L TWT, Mapping 5 MutableMapping @ fHHEE Y
TATHEINZAY vy FERELTWEaYy7F4 7Y =7 FTT, BlZIE dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 7% ¥ T3,

meta path finder sys.meta_path MR L TIF 5N 7% finder. meta path finder I path entry finder & B
RiZH D FTH, AW TI,

meta path finder 2352552 XY v FIZDOWTIE importlib.abc.MetaPathFinder 2SR LT 7
ISAAN

mﬁxms(Xﬁ??x)??x@??x@?o752ﬁ§@\75X%\75X@ﬁ§8\%575X®U
APEEDE T, XX TRF, ZI6 30%5[E LTRIID., 77223 HEZAVWE T, |
CAYDATY 27 MEASEIE GRIE: X X7 T 2D) 77 4+ DFELHE %%ﬁbfwiﬁngmn
DRANIZDIEH AR LDRAR T T AEERTEDHTT, IZLALDI—F —ITH->T, XX 77 RZ
2LBEDORVDBDTT, LIArL, —HDBHTIX, XX 77 F@OT LAY MehikeiitL
T, ReZRBBEET 720 u B2, ALy Re—T7WEBMLED, ﬁ7/l7b®$m%
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BEFLZD, YN b eFEET IR, ZLOGHTHHEAET,
FElllE ARTS R ZBRL TSN,

method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 VA2 2AD@EEE LTHOHE A
THE. AV Y FBA VARV AFT TS =7 bRE— GBI L LTRUWMD £5 (Z0H—518LEH
self YIMFINET), B & FAFINIRO—TF SR LTLIZE W,

method resolution order (XY v NRERIER) IREHPICHIK S 7 ADHMMNER MR I NS IEEFETT, 2.3
LD Python 4 ¥ 2 =7V XBERT 27130 X 5DFMITOWTIX The Python 2.3 Method
Resolution Order ZZR L TL 72X W0,

module (€3 2 —1) Python 21— FOMMEMNY LTIEES ATV 22 FTF, BV 2 —LZEED
Python * 7Y =7 b2 ELHAILEMEZRD 5, Y 2 —ILX importing OLFRIZ & - T Python 12
MAINENE T,

N T—2 ZBRLTLIEEWN,

module spec EY a2 —lEku— RT3 fbh s v R— FEEOERE ETHARTZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y X TF,

MRO  method resolution order SR LT Z &\,

mutable (3 2—XT)N) I2a—KTNLF T2 ME 1d0) 2EZ D I BRHELEBETEE T, 1
Sa—27)) yZWL TSV,

named tuple 7 HEITEX L7 205 HFEE. XSV ERRLTOWT, 4 7 v 7 A0 ERITh LEtE
ZEoTD7 7 A TEBEROTPL I JRAISHENTVET, ZOHP T I R IIMIOEED #F -
TWbZebdHHET,

time.localtime() X os.stat() DR DEZ EZL WV D0 OMAAARIIAFIN & 2 T LTF, i
DHiZ sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple
True

(EoBlD & 512) W D204k & X T NVFHAAARNI L o TV E T, Z DM d AN E X T
I, BHEODZ 7 AERT tuple ZMARL, HATDOT 4 — LV FEERL TERTEET, Z20X57%7
Z ZIEFEFTE VLD, collections.namedtuple() 7 77 M UBIITIER L7zDTEE S, %BHD
TER. FETEWLAHIN & X P VRHBABDHHEIR & & T AN X Y v R 28T
EREr I

namespace (FAHIZEMH]) ZEAIEME N2 HFTTT, ARTEMRIIEF L LTEESINE T, ATERICIZA
Tz bD (XYY FO) ANFIZRod DT TR, RANZRSD, REWNZbD, ZLT
HAABDSDADHD £F, HHTEMIIAHOELEZC LTI > TEY a2 R— T
%, Bl Z1XBI% builtins.open ¥ os.open() XHHTZEMTRANENTVWET, Fh YDEY 22—
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DB EREL TWEHRT 5 Z I & - THARTZERIEAHMN  RTFHEZZELE T, B2
random.seed() X itertools.islice() ¥EL . ZNFNEY 2—/L random X itertools T
HIEXNTWSE I EPHLNATT,

namespace package (BHIZEM Sy r—2) BT R r—YDar7Fe LTINS PEP 420 package
o Namespace package X8 Z 6 S WHBRBZR7-3 . __init__.py 7 7 A ARV, regular
package & B2 D £T,

module ZZHR L TL 72E W,

nested scope (AR PIN/Ra—T)IMUTERIN TV IERESIRT 2HEETT, BlRIE H2BED
OB OHFTERSN TV 56, NOBEBISMIOBEBFT LM EZSMTE X3, A X PShik
RA—=FRZT 7 4N N TCREBOSBRZTINTE, ZHORARZTELVOTHEREL TSV, B—
ANERE, BONHDOR a2 —FTERZHAEELE T, A, Za— O Z-z{fi5> e 7a—n
NARIEREOEERFHAEEX L ET, nonlocal THMUDERICEZIADE T,

new-style class (IR XA NI T R) GTERTDI IAXATY =7 MHbILTW 2K O W4H]
T3, BHEID Python D N—2 a3 YTl iRXANVT T RADAD __slots__ . TARAZ V) TR,
__getattribute__ () . ZTAXY v K, ZLTEMNRXY v FED Python OF LV, ZHELHERES
FMATEE L7,

object (A7 =z b)IKEE (JBIERM) LERSNLBEEEN (XY v F) 2302 TOF—&, b LI,
ETD FRAEAILI SR OEMOEEY S XD &,

package (Sv 7 —) B TEY 2 —ARHRHIIY 7y r =T B3L L OHEKD module DZ & TT,
HFINZE, Ny =2 __path__ EH%E#FD Python A7 =27 b TF,

reqular package £ namespace package B L TL 72X,

parameter (fR51E) HHEITDFERT B ( AV Y F ) DERICBWTEEIZT 5 5|18 2HEL %
T RIS MEDH D 3

o MEFEEF—T—FK: B THLHIWE F—T7—F5|H 2 LTEST I TEL5|MEEELF
Fo I ZIEBLRD foo = bar D& ST, T 7 4L b DRFIHOFEETT:

def func(foo, bar=None): ...

o MEHHM: MBI TOAGZLNZGIBEIEEL T, MEFEHDGIEIE BBEROTIBOV
AMDHTENLDBRAIZ / ZBDBZ I TERTEZET, HIRIXTED posonlyl ¥ posonly?
EESERATIECR D £3:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o ¥F—U—FER ¥—Y-FZLoTOALEAONZFIBERELET., F—V— FEHDG K%
ERTEBEANE. BIZIELITO kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES I BE TR x DR T

def func(arg, *, kw_onlyl, kw_only2): ...
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o TAIERNME: (fORFIE TSR SN TEDOMES BUIZ T) (EEOEH OB B H 5 2
BNBZZERIEELET. ZOXIRIREIEIE. ITD args @ X 5 KRG IEA DRI * 2DF 3
CETERTEET:

def func(xargs, **kwargs): ...

o HERF—T—F: (MORGIETRICZII SNLEREDF -V — FIlEIIMAT) EEOEEKD
F—U—F5BRE5EZoN2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IREIEA DR #*% DT B I TERTEET,

REIEUEZA T2 a v e HBEDIBDOEL HBIFETE, A7 aroi[icidT 7+ MEDIEETE
%9,

RE1% . FAQ @ FE5I1 B K51 DEVIIMTI2? . inspect.Parameter 7 7 A, BHEE 7
vav, PEP 362 ZZRLTEEW,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGZFITT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) DR L7z finder TF, G %
BRIz path entry CHBEY 2 —NE BT 2 HEEH > TWET,

NRAZLY P =T 74 YEPRETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
LTS W,

path entry hook sys.path_hook V R MNZH % callable T, FEE X7z path entry IZHBEI 2 —NL% R
DT B HEEH > TWBIEGEIT path entry finder 2B L F 3,

path based finder 77 + L+ @D meta path finder @ 1 2%, € 22—V D import path ZMEL FT,

path-like object (path-like # 7Y =2 }) 77 A LS AT 682 %KL £ T, path-like A 72 =7 M, <
A%RT str ATV 27 bR bytes A7V =7 b, F£71d os.PathLike B M a2 L 4T
P27 bDENDHTT, os.PathLike 7B FaLEHR—-—FLTWVWEAF TV 27 M os.fspath()
EMOHET LT str £720d bytes DT 7 A LT AT LRRWZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str H B WL bytes IKRZDEMRIET2DIMHX EF, PEP 519 TE
ASNE Lz,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 I L THEREZRME T 2. H2 W0
Python OHHERER £ DBIERTIFICOW TR T 2RI XEHFTY, PEP &, BT DWW TOEER
HNHERR L 1B R 5 2 RE Dl (BilE) 212 2 NE T,

PEP &, HREDIRBIZH D3, 23 2 =7 4 I X 2MEREDER Y Python 1272 X N % KT
DOXENDD DR ENO#E L 72 2t 2BEKLTWET, PEP OFEZEICIZ2Ia=T s NOEE
FEEIT >, KNEREXEMTZZLOEENRDD 2T,

PEP 1 22 LT ZE W,

portion PEP 420 TEFE X4 TW %, namespace package IZBS 5. HBED 7 7 4 WD (zip 7 7 4 WITHE
HENTVWEEEDHZ) 1 DDF 4 L2 b VIS D,

positional argument (fuE51%) =5/# 2ZWLTLZZ W,
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provisional APl (BI7€ API) 5¥#E 5 14 75V D127 HARVELREED HETERNICFRA S N DT, ZD XS

BAVERT 2 —ANORKEREEIZ, HETHZ L EINTVIMEHRINTOEEAN, a 7HFEE
KXo TREe AhINNE, BIGIEAMALEE ([ V272 —ZADHIBRETEEND) MTOILA X
To TOXIBEERILRAITONLDDOTEDD FEA - Z4Ud API ZHHARALENCIEZRE L S
NTCWEREREPFERE L EICDOATONE T,

BE APT IZoWThH, BAEHMOL VAR TREFER LAREINTHET, MERIHIL
AT R AR IRISR R TRETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV A SN E Z L,
R X TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package provisional APl SR LT EE W,

Python 3000 Python 3x VU —X54 D=y 7 3—ALT7T, (Python 3 2EWVIFERDEES - ZEHIZ/ES

NI=EHETY, ) "Py3k” tHEha v HD T,

Pythonic O FFET—MMALRE Z S TEINIza — FTIEHR . Python OFHC—INZ A 7 4 & 210>

72EZHRa—Fh. flZiX. Python O—7R A4 74 F L TiE for XEMFE>TA T 7 7ADITAN
TOERBIZE->TL—TLET, MDZ L DFFEIE I DA WD T, Python B TWW
ANERODICBEDO DY > X =25 b LhEHA:

for i in range(len(food)):

print (food[i])

ZATH L, Bz Pythonic R

for piece in food:

print(piece)

qualified name (Bffi%) EY 2 — DB — L2 aA—=T 05, ZOEY 2 — L TERINZ T A, B

XYy FAD, ” R 2FRT Ky VEAEREL T, PEP 3155 TEHEZINRTWVWET, by FL~LDH
Bor o 2TlE, BHiGIEA TS =27 FOARTIERILE T

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NAADOBRBTHEDLNS 2, TREHE (fully qualified name) IZTXTOHRASSy Fr—I % &
2RO Ky FHKREE. HlZI1L email.mime.text ZEKL F 3
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>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BAV U M) H2A 7T 27 MITHTEZHO, BRIV IB 0B E, ZD
F7T 27 MIWEINE T, ZH Y Y MIEFIX Python ® a2 — R RGN ERAD. CPython
FEOHBERERTT, sys TV a—ME, TR IV—PEEDA T =7 bOBRAY >V 2D
72D getrefcount () BIFZRMAL TV ET,

regular package 1ZFAI7Z. __init__.py 77 A LEBLT 4 L7 MU & LTD package,
namespace package BZBBLTL EE W,

__slots__ Z7S5RANTODEST. A VARV ABHOHEEBEDLNLDERLTBE, A VARV ARFER
Hfr3 22T, XEVERHWLET, ZhRXfEON27 7=y 7T, ELLIESEAPL
Uy F—72DT, s —A, FIZIEXAEVIREREL 227 7TV 5 —2aryTA VAR VAP KRE
WIFEET 2, LWVol e BRRE, FDRVOBRZ FTT,

sequence (=7 Y R) BEA VT R X DMBNRERT /A% __getitem _ () FiEA Y v F&2@
CTHR=PL, REZEIRT __len _ () XY v REERL iterable TF, MARAHBY —F ¥ ZAENZ
¥, list, str, tuple, bytes REDH N 3, dict & __getitem _ (O & __len _ () dYKR—FL
FID, MROBRICEBETIER {MEED immutable ¥ —% 57280, =7 Y ATRE RS~y Y
2" (mapping) £ AR EINTVWEDTERELTLIZZ W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__ () and __len__ (), adding count(), index(), __contains__(), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See URX k. £6. HEDFRT.
single dispatch  generic function D—FTHEEIT—DODFI DA X DB IRENF T,

sice (RF4R) —MIC S—F VR O—HEGBF TSI 22 by A4 AL, WEER [ THA SNLH
BoBoficanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, MAFEIMN (FF)
LI slice A7 =2 FEWNETHHL TWE T,

special method (kX Y v V) & 2NTKEDERIE, HIZIXNNEZ T % 72012 Python 2 HHEEITIFOH &
NBEAY v R, ZOMBEDOXY v Flid, XYy FHRORWMLEREIIT VX —R37 2 DDV TVE
To FHRA Y v FIZOWTIE AV v B THHINTVE T,

statement (32) SUERA — b (23— KD” 70y 27) KRARBERTT, W 0¥ —7— Fh o
MBbDDEELHTT, BEICIE if. while, for BHD ET,

text encoding L=a— FXFH|rzLT>a—-RFF23a—-7v /T3,

text file (7FRATLT7740) str ATV =20 P 2HAFEZTES file object TF, LIFLIE. 7FRAT+ 7>
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A VZEBRTAAL MEFADO T — XA MV =227 278 AL, THFASIY =T« 27 2 HFINAT
WET, 7F¥RA M7 74 1DHIE, sys.stdin, sys.stdout, io.Stringld 4 Y AKX YRR ETF
AFE=F ("r'or 'w') THWRZT 74 LTI,

bytes-like 7T Tk BFHAEBEETEDZ 77 ANAT IO 27 MiZOWVWTWEK, NAFUT71IL &5
LT IZE W,

triple-quoted string (=827 # — FXFS) 3 0DEE L7227 +— PElE (V) T RAr 7 4 — () THE

type

N7XFH, BHD (—HE) 74— P XFINHANTREATE 2 XFINTEVEH D FRAD, Koh
DOHHTEHATT, 1 222200 L/l +— MIBEELZ RS —FMLICEL LN TEET L. 1T
T (\) 2HDLRL COEBITICERD 2 2D TELZDT, FFaXyi—ya ryXFhEHEL
IR IR T F,

(B Python #7927 VORI A T 2 7 v BED LSRR D ZRDET, HHWELF T b

W ZFf > TWET, A7 27 bOBIX __class__ BHET7 272 AL%D, type(obj) THUFL /-
hHRET,

type alias (A V7 R) RO T, BEZHENFITRALTERL £355

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

ZHERDEIICEDFHEAPT S TEEZI:

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

HEEEDFIHD D % typing & PEP 484 2SR L TL X0,

type hint (e > ) Z8. 7 7A@, BBD AT X —Z2RDEDIRFE N BI248E T % annotation

T

e v MERZATIZR K Python TIHRHITIED D FRHAD, VMY — LIt o TEHTH D,
IDE ®a— RFisee V77 720 7 OFFITHD £5,

ra—NLVER 77 AEME BT -2 ZEHTHRVWBIODOH L Y M typing.
get_type_hints() THUFTZ %7,

HEREDFADI D % typing & PEP 484 ZZHL T2\,

universal newlines 7* X F X b VU — ADBRED—2T, UFDITRTEZITRE I L 9 Unix OITAR

HE "\n'. Windows OE '\r\n'. H\» Macintosh DHE '\r's FHEIIOWTEHL L 1Z. PEP
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278 ¥ PEP 3116 . X 5IZ bytes.splitlines() SR L T ZE W,
variable annotation (E7 /7 —>ay) ZRBH 2 WVIET7 7 AE D annotation o

ZRDHHNE 7 7 AREICERZH 728 23, AARTRERTT:

class C:

field: 'annotation'

BT 77— a iZ@ER BEEYE ODZEONET: fIZE ZOZEKIT int DEZIS Z &
I TVET:

count: int = 0

ZRT /7= a DU OWTIE FRFETRAIL (annotated assignment statements) i T g
b"cb\ij_o

Z DREREIC DO WS L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 72X W,

EZNY

virtual environment ({RARER) BRI D BE X N2 RITEE TS, 2k D) Python 2—% & 77V
r—2aYERLY AT AETHWTWAMMO Python 7 7V 7 — a VOB FH T2 Z & k<
Python v 7 —Y DA YA — L EBEHEITI N TEET,

venv ZZIR L TL ZX W,

virtual machine (REE=>Y) BRIV 7 by 2 7LD ERENa ¥ a—&, Python D~ v
F. AL ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ™15 ) Python ZHfiE LAH$ 5 ETOEZ %, Python ORKEFEAIE H¥E%
YA MZL7dDTT, M7 v > 7 bT 7import this” £ 322 ZDVR M EHEDET,
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CORFaAXYMIOWVT

ZDORF2RXAY I, Python DR Fa Xy b 2FELREANE L TEONL FXFa Xy s Takyyo
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh @ Alternative Python Reference 7B =27 b5 Sphinx 32 D74 T 7 %15 %
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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BRr>1t>2X

C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.8.20, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I ki)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—STER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDOR=1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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174 18 C & B 51t



The Python Language Reference, 'J1)—2X 3.8.20

(FiDR— 25 D %)

ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

176 18 C & B 51t



The Python Language Reference, 'J1)—2X 3.8.20

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STER)
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

RDOR=I ki)
182 I8 C E BERES1t>V 2R




The Python Language Reference, 'J1)—2X 3.8.20

(FiDR— 25 D %)

WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e Neither the name of the W3C nor the names of its contributors may be used to endorse or

promote products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIM-
ITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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__and__Q) (object DRV F), 54
__anext__() (agen DXV v R), 94
__anext__(Q) (object DXV v ), 60
__annotations__ (class attribute), 32
__annotations__ (function attribute), 28
__annotations__ (module attribute), 31
__await__() (object DXV v k), 59
__bases__ (class attribute), 32
__bool__() (object method), 52
__bool__() (object DX k), 41
__bytes__() (object DXV v k), 38
__cached__, 76
__call__() (object method), 99
__call__() (object DXV w k), 51
__cause__ (exception attribute), 118
__ceil__() (object DX w k), 56
__class__ (instance attribute), 33

__class__ (method cell), 49
__class__ (module attribute), 42

__class_getitem__() (object DI F AKXV v ), 51
(class namespace entry), 49

__classcell__
__closure__ (function attribute), 28
__code__ (function attribute), 28
__complex__(Q) (object DRV K), 56
__contains__() (object DXV w K), 53
__context__ (exception attribute), 118
__debug__, 116

__defaults__ (function attribute), 28
__del__Q (object DXV v K), 37
__delattr__(Q) (object DRV F), 42
__delete__(Q) (object DAYV F), 43
__delitem__() (object DXV v k), 53

__dict__ (class attribute), 32
__dict__ (function attribute), 28
__dict__ (instance attribute), 33

__dict__ (module attribute), 32
__dir__ (module attribute), 42
__dir__Q) (object DR w k), 42
__divmod__Q) (object DAYV v K), 54
doc__ (class attribute), 32
__doc__ (function attribute), 28
__doc__ (method attribute), 30
__doc__ (module attribute), 31
__enter__() (object DAYV v R), 57
__eq__Q (object DXV v K), 39
__exit__() (object DXV v F), 57
__file__, 76
__file__ (module attribute), 31
__float__() (object DXV k), 56
__floor__() (object DAYV v F), 56
__floordiv__Q) (object DXV v ), 54
__format__() (object DAYV v F), 38
__func__ (method attribute), 30
__future__, 153

future statement, 122
__ge__Q) (object DAYV v k), 39
__get__() (object DX w k), 43
__getattr__ (module attribute), 42
__getattr__() (object DAV w F), 41

__getattribute__() (object DXV v F), 41
__getitem__() (mapping object method), 36

__getitem__() (object DXV W ), 52
__globals__ (function attribute), 28
__gt__O (object DAV v K), 39
__hash__() (object DXV v k), 39
__iadd__Q) (object DRV k), 55
__iand__(Q) (object DRV v k), 55
__ifloordiv__() (object DXV v ), 55
__ilshift__(Q) (object DAYV Y F),
__imatmul__() (object DXV v F),
__imod__(Q) (object DRV v k), 55
__imul__(Q) (object DX w k), 55
__index__Q) (object DAYV v R), 56
__init__(Q) (object DX v k), 37

55
55

__init_subclass__() (object DI F AKXV v R), 47
__instancecheck__() (class DXV v ), 50

__int__Q) (object DAYV Y F), 56
__invert__Q) (object DAYV v K), 56
_ior__() (object DAY Y K), 55
__ipow__() (object DXV v ), 55
__irshift__() (object DXV v F), 55
__isub__() (object DXV v R), 55
__iter__(Q) (object DXV v k), 53
__itruediv__Q) (object DXV v F), 55
__ixor__(Q) (object DAYV w K), 55
__kwdefaults__ (function attribute), 28
__le__Q (object DRV F), 39
__len__() (mapping object method), 41
__len__(Q) (object DX w k), 52
__length_hint__() (object DAYV v ), 52
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__loader__, 75
__1lshift__(Q) (object DXV v F), 54
__1t__QO (object DR K), 39
_main__
EYa-l, 64, 139

__matmul__() (object DAYV v ), 54
__missing__() (object DAYV v F), 53
__mod__Q) (object DXV k), 54
__module__ (class attribute), 32
__module__ (function attribute), 28
__module__ (method attribute), 30
__mul__(Q) (object DAYV wF), 54
__name__, 75
__name__ (class attribute), 32
__name__ (function attribute), 28
_name__ (method attribute), 30
__name__ (module attribute), 31
__ne__Q (object DR k), 39
__neg__(Q) (object DAY v K), 56
__new__Q) (object DXV F), 36
__next__() (generator XY v K), 92
__or__Q) (object DAYV F), 54
__package__, 76
__path__, 76
__pos__Q) (object DRV F), 56
__pow__(Q) (object DAYV v F), 54
__prepare__ (metaclass method), 49
__radd__(Q) (object DAYV F), 54
__rand__() (object DX w k), 54
__rdivmod__Q) (object DXV v F), 54
__repr__() (object DX w k), 38
__reversed__() (object DXV w K), 53
__rfloordiv__(Q) (object DXV v F), 54
__rlshift__(Q) (object DXV v R), 54
__rmatmul__() (object DAYV v K), 54
__rmod__() (object DXV v K), 54
__rmul__() (object DXV w k), 54
__ror__() (object DAYV wF), 54
__round__(Q) (object DXV v ), 56
__rpow__() (object DXV w R), 54
__rrshift__() (object DXV v k), 54
__rshift__() (object DXV v F), 54
__rsub__() (object DXV w k), 54
__rtruediv__() (object DXV v ), 54
__rxor__() (object DX w k), 54
__self__ (method attribute), 30
__set__(Q) (object DAYV v F), 43
__set_name__() (object DXy K), 43
__setattr__() (object DXV v F), 42
__setitem__() (object DAYV v F), 53
__slots__, 161
__spec__, 76
__str__(Q) (object DAY v K), 38
__sub__Q) (object DAYV v F), 54
__subclasscheck__() (class DXV k), 50
__traceback__ (exception attribute), 118
__truediv__() (object DXV F), 54
__trunc__(Q) (object DXV v R), 56
__xor__(Q) (object DRV F), 54
{} (curly brackets)

dictionary expression, 89

in formatted string literal, 16

set expression, 88
| (vertical bar)

EETF, 102

|=
augmented assignment, 114
~ (tilde)
EHEF, 100
i 7
asynchronous-generator, 94
Boolean, 25
built-in function, 31, 99

built-in method, 31, 99

callable, 28, 96

class, 32, 99, 134

class instance, 32, 99

complex, 26

dictionary, 28, 32, 40, 89, 95, 113

Ellipsis, 25

floating point, 26

frame, 34

frozenset, 27

function, 28, 31, 98, 99, 132

generator, 33, 89, 91

immutable, 26

immutable sequence, 26

instance, 32, 99

integer, 25

list, 27, 88, 95, 96, 113

mapping, 27, 33, 95, 113

method, 29, 31, 99

module, 31, 95

mutable, 27, 112, 113

mutable sequence, 27

None, 24, 112

NotImplemented, 25

numeric, 25, 33

sequence, 26, 33, 95, 96, 106, 113, 127

set, 27, 88

set type, 27

slice, 52

string, 95, 96

traceback, 34, 118, 129

tuple, 27, 95, 96, 108

user-defined function, 28, 98, 132

user-defined method, 29
F—U—F

as, 120, 128, 130

async, 135

await, 99, 135

elif, 126

else, 120, 126129

except, 128

finally, 117, 120, 128, 129

from, 90, 120

in, 127
yield, 90

T a-lL
__main__, 64, 139
array, 27
builtins, 139
dbm. gnu, 28
dbm.ndbm, 28
io, 33
sys, 129, 139

HI5
AssertionError, 116
AttributeError, 95
GeneratorExit, 92, 94
ImportError, 120
NameError, 86
StopAsyncIteration, 94
StopIteration, 92, 118
TypeError, 100
ValueError, 101
ZeroDivisionError, 100
RIREH
PYTHONHASHSEED, 41
HEAAH B
abs, 56
bytes, 38
chr, 26
compile, 124
complex, 56

divmod, 54, 55
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eval, 124, 140
exec, 124
float, 56
hash, 40

id, 23

int, 56
len, 26, 27, 52
open, 33

ord, 26

pow, 54, 55
print, 38
range, 127
repr, 112
round, 56
slice, 35
type, 23, 47

A

abs
HAHIAFHEE, 56
abstract base class, 147
aclose() (agen XYV K), 94
addition, 101
and
bitwise, 102
BEF, 106
annotated
assignment, 115
annotation, 147
annotations
function, 133
anonymous
function, 107
argument, 147
call semantics, 96
function, 28
function definitionm, 132
arithmetic
conversion, 85
operation, binary, 100
operation, unary, 100
array
EDa-, 27
as
except clause, 128
import statement, 121
F—7U—F, 120, 128, 130
with statement, 130
ASCII, 4, 13
asend() (agen MXYw R), 94
assert
X, 116
AssertionError
B, 116
assertions
debugging, 116
assignment
annotated, 115
attribute, 112, 113
augmented, 114
class attribute, 32
class instance attribute, 32
slicing, 114
statement, 27, 112
subscription, 113
target list, 112
async
*—7—F, 135
async def
X, 135
async for
in comprehensions, 87

3, 136
async with
3, 136
asynchronous context manager, 148
asynchronous generator, 148
asynchronous iterator, 31
function, 31
asynchronous generator iterator, 148
asynchronous iterable, 148
asynchronous iterator, 149
asynchronous-generator
FITZxIh, 94
athrow() (agen XYV R), 94
atom, 85
attribute, 24, 149
assignment, 112, 113
assignment, class, 32
assignment, class instance, 32
class, 32
class instance, 32
deletion, 117
generic special, 24
reference, 95
special, 24
AttributeError
B4, 95
augmented
assignment, 114
await
in comprehensions, 88
*F—7—F, 99, 135
awaitable, 149

B
b
bytes literal, 14
b"
bytes literal, 14
backslash character, 8
BDFL, 149
binary
arithmetic operation, 100
bitwise operation, 102
binary file, 149
binary literal, 19
binding
global name, 124
name, 63, 112, 120, 121, 132, 134
bitwise
and, 102
operation, binary, 102
operation, unary, 100
or, 102
xor, 102
blank line, 9
block, 63
code, 63
BNF, 4, 85
Boolean
operation, 106
FISxUR, 25
break
X, 120, 126, 127, 129
built-in
method, 31
built-in function
call, 99
FTTVxUk, 31,99
built-in method
call, 99
FTTxUk, 31,99

builtins
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EVa-JL, 139

byte, 27
bytearray, 27
bytecode, 33, 149
bytes, 27

#HAAaH L, 38

bytes literal, 13
bytes-like object, 149

c, 14

language, 24, 26, 31, 102

call, 96

built-in function, 99
built-in method, 99
class instance, 99

class object, 32, 99
function, 28, 98, 99
instance, 51, 99

method, 99

procedure, 112
user-defined function, 98

callable

TSIk, 28,96

callback, 149
C-contiguous, 150
chaining

comparisons, 102
exception, 118

character, 26, 96

HHAHIAFHEEE, 26

class, 149

attribute, 32

attribute assignment, 32
body, 49

constructor, 37
definition, 117, 134
instance, 32

name, 134

A7V, 32,99, 134
X, 134

class instance

attribute, 32

attribute assignment, 32
call, 99

FITSxU kK, 32,99

class object

call, 32, 99

class variable, 149

clause, 125

clear() (frame DAY v F), 34

close() (coroutine DAY v R), 60
close() (generator DXy k), 92
co_argcount (code object attribute), 33
co_cellvars (code object attribute), 33
co_code (code object attribute), 33
co_consts (code object attribute), 33
co_filename (code object attribute), 33
co_firstlineno (code object attribute), 33
co_flags (code object attribute), 33
co_freevars (code object attribute), 33
co_kwonlyargcount (code object attribute), 33
co_lnotab (code object attribute), 33
co_name (code object attribute), 33
co_names (code object attribute), 33
co_nlocals (code object attribute), 33
co_posonlyargcount (code object attribute), 33
co_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 63

code object, 33
coercion, 150
comma, 87
trailing, 108
command line, 139
comment, 8
comparison, 102
comparisons, 39
chaining, 102
compile
HAAAHEE, 124
complex
number, 26
FISxUk, 26
fEAHABEE, 56
complex literal, 19
complex number, 150
compound
statement, 125
comprehensions, 87
dictionary, 89
list, 88
set, 88
Conditional
expression, 106
conditional
expression, 107
constant, 13
constructor
class, 37
container, 24, 32
context manager, 56, 150
context variable, 150
contiguous, 150
continue
3, 120, 126, 127, 129
conversion
arithmetic, 85
string, 38, 112
coroutine, 58, 91, 150
function, 30
coroutine function, 150
CPython, 150

D
dangling

else, 126
data, 23

type, 24

type, immutable, 86
datum, 89
dbm.gnu

E2a-I, 28
dbm.ndbm

EZa-I, 28
debugging

assertions, 116
decimal literal, 19
decorator, 150
DEDENT token, 10, 126
def

X, 132
default

parameter value, 132
definition

class, 117, 134

function, 117, 132
del

X, 37, 117
deletion

attribute, 117

target, 117
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target list, 117
delimiters, 21
descriptor, 151
destructor, 37, 113
dictionary, 151

comprehensions, 89

display, 89

Ik, 28, 32, 40, 89, 95, 113
dictionary comprehension, 151
dictionary view, 151
display

dictionary, 89

list, 88

set, 88
division, 100
divmod

HBAHAHBEH, 54, 55
docstring, 134, 151
documentation string, 34
duck-typing, 151

E

e
in numeric literal, 19
EAFP, 151
elif
*F—7—F, 126
Ellipsis
FITxOk, 25
else
conditional expression, 107
dangling, 126
F—7—F, 120, 126129
empty
list, 88
tuple, 27, 87

encoding declarations (source file), 8
environment, 64
error handling, 66
errors, 66
escape sequence, 14
eval
HAHIAAHEEE, 124, 140
evaluation
order, 108
exc_info (in module sys), 34
except
F—U—F, 128
exception, 66, 118
chaining, 118
handler, 34
raising, 118
exception handler, 66
exclusive
or, 102
exec
HAHIAFHEE, 124
execution
frame, 63, 134
restricted, 65
stack, 34
execution model, 63
expression, 85, 152
Conditional, 106
conditional, 107
generator, 89
lambda, 107, 133
list, 108, 111
statement, 111

extension module, 152

F:
f 1

formatted string literal, 14
f"

formatted string literal, 14
f-string, 152
f_back (frame attribute), 34
f_builtins (frame attribute), 34
f_code (frame attribute), 34
f_globals (frame attribute), 34
f_lasti (frame attribute), 34
f_lineno (frame attribute), 34
f_locals (frame attribute), 34
f_trace (frame attribute), 34
f_trace_lines (frame attribute), 34
f_trace_opcodes (frame attribute), 34
False, 25
file object, 152
file-like object, 152
finalizer, 37

finally

F—7J—F, 117, 120, 128, 129
find_spec

finder, 71

finder, 70, 152
find_spec, 71
float
1A HBEE, 56
floating point
number, 26
FISxU kK, 26
floating point literal, 19
floor division, 152
for
in comprehensions, 87
X, 120, 127
form
lambda, 107
format () (built-in function)
__str__Q) (object method), 38
formatted string literal, 16
Fortran contiguous, 150
frame
execution, 63, 134
FISx UK, 34
free
variable, 63
from
import statement, 63, 121
F—7—F, 90, 120
yield from expression, 91
frozenset
FISTUR, 27
fstring, 16
f-string, 16
function, 152
annotations, 133
anonymous, 107
argument, 28
call, 28, 98, 99
call, user-defined, 98
definition, 117, 132
generator, 90, 118
name, 132
user-defined, 28
FITT Uk, 28, 31, 98, 99, 132
function annotation, 152

yield, 90 future
extension statement, 122
module, 24
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G

garbage collection, 23, 153
generator, 153
expression, 89
function, 30, 90, 118
iterator, 30, 118
A7 Uk, 33, 89, 91
generator expression, 153
generator iterator, 153
GeneratorExit
B, 92, 94
generic
special attribute, 24
generic function, 153
GIL, 153
global
name binding, 124
namespace, 28
X, 117, 124
global interpreter lock, 153
grammar, 4
grouping, 9

H

handle an exception, 66
handler

exception, 34
hash

HAHAHBIE, 40
hash character, 8
hash-based pyc, 154
hashable, 89, 154
hexadecimal literal, 19
hierarchy

type, 24
hooks

import, 71

meta, 71

path, 71

I
id
#HHIAHEEE, 23
identifier, 11, 86
identity
test, 106
identity of an object, 23
IDLE, 154
if
conditional expression, 107
in comprehensions, 87
X, 126
imaginary literal, 19
immutable, 154
data type, 86
object, 86, 89
ATk, 26
immutable object, 23
immutable sequence
AICxIh, 26
immutable types
subclassing, 36
import
hooks, 71
X, 31, 120
import hooks, 71
import machinery, 67
import path, 154
importer, 154
ImportError

B4, 120

importing, 154

in
F—J—F 127
EHEF, 106
inclusive
or, 102

INDENT token, 10
indentation, 9
index operation, 26
indices() (slice DXV v k), 35
inheritance, 134
input, 140
instance

call, 51, 99

class, 32

FISx Uk, 32,99
int

HAAAHEEE, 56
integer, 26

representation, 26

FITOzUH, 25
integer literal, 19
interactive, 154
interactive mode, 139
internal type, 33
interpolated string literal, 16
interpreted, 154
interpreter, 139
interpreter shutdown, 155
inversion, 100
invocation, 28

io

E>a-J, 33
is

BEF, 106
is not

BETF, 106
item

sequence, 95

string, 96

item selection, 26

iterable, 155
unpacking, 108

iterator, 155

J

in numeric literal, 20
Java

language, 26

K

key, 89

key function, 155
key/datum pair, 89
keyword, 12

keyword argument, 156

L

lambda, 156
expression, 107, 133
form, 107

language
C, 24, 26, 31, 102
Java, 26

last_traceback (in module sys), 34

LBYL, 156

leading whitespace, 9

len
HAHIAHBEE, 26, 27, 52

lexical analysis, 7
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lexical definitions, 4
line continuation, 8
line joining, 7, 8
line structure, 7
list, 156
assignment, target, 112
comprehensions, 88
deletion target, 117
display, 88
empty, 88
expression, 108, 111
target, 112, 127
FTTx Uk, 27, 88,95, 96, 113
list comprehension, 156
literal, 13, 86
loader, 70, 156
logical line, 7
loop
over mutable sequence, 127
statement, 120, 126, 127
loop control
target, 120

M
magic
method, 156
magic method, 156
makefile() (socket method), 33
mangling
name, 86
mapping, 156
T2 Uk, 27, 33,95, 113
matrix multiplication, 100
membership
test, 106
meta
hooks, 71
meta hooks, 71
meta path finder, 156
metaclass, 47, 156
metaclass hint, 48
method, 157
built-in, 31
call, 99
magic, 156
special, 161
user-defined, 29
FTTx Uk, 29, 31, 99
method resolution order, 157
minus, 100
module, 157
extension, 24
importing, 120
namespace, 31
FTTx Uk, 31,95
module spec, 70, 157
modulo, 100
MRO, 157
multiplication, 100
mutable, 157
A7k, 27,112, 113
mutable object, 23
mutable sequence
loop over, 127
FITxU bk, 27

mangling, 86
rebinding, 112
unbinding, 117
named tuple, 157
NameError
s, 86
NameError (built-in exception), 64
names
private, 86
namespace, 63, 157
global, 28
module, 31
package, 69
namespace package, 158
negation, 100
nested scope, 158
new-style class, 158
NEWLINE token, 7, 126
None
FITZx U, 24,112
nonlocal
3, 124
not
BEF, 106
not in
BEF, 106
notation, 4
NotImplemented
FITTUk, 25
null
operation, 116
number, 19
complex, 26
floating point, 26
numeric
FITxU b, 25,33

numeric literal, 19

O

object, 23, 158
code, 33
immutable, 86, 89
object.__slots__ ($FAAHEE), 45
octal literal, 19
open
HAHAAHBEE, 33
operation
binary arithmetic, 100
binary bitwise, 102
Boolean, 106
null, 116
power, 99
shifting, 101
unary arithmetic, 100
unary bitwise, 100
operator
- (minus), 100, 101
+ (plus), 100, 101
overloading, 36
precedence, 109
ternary, 107
operators, 20
or
bitwise, 102
exclusive, 102
inclusive, 102

N EEF, 106
ord
name, 11, 63, 86 HHAAHEER, 26
binding, 63, 112, 120, 121, 132, 134 order 7
binding, global, 124 evaluation, 108
class, 134 output, 112
function, 132
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standard, 112
overloading
operator, 36

P

package, 68, 158
namespace, 69
portion, 69
regular, 68

parameter, 158
call semantics, 97
function definitionm, 131
value, default, 132

parenthesized form, 87

parser, 7

pass
X, 116

path
hooks, 71

path based finder, 78, 159

path entry, 159

path entry finder, 159

path entry hook, 159

path hooks, 71

path-like object, 159

PEP, 159

physical line, 7, 8, 14

plus, 100

popen() (in module os), 33

portion, 159
package, 69

positional argument (fiI&5|%), 159

pow
HHAHAHBH, 54, 55

power
operation, 99

precedence
operator, 109

primary, 95

print
HAHIAFHEE, 38

print () (built-in function)
__str__Q) (object method), 38

private
names, 86

procedure
call, 112

program, 139

provisional API, 160

provisional package, 160

Python 3000, 160

Python Enhancement Proposals
PEP 1, 159
PEP 8, 103
PEP 236, 123
PEP 238, 152
PEP 252, 43
PEP 255, 91
PEP 278, 162
PEP 302, 67, 83, 152, 156
PEP 308, 107
PEP 318, 135
PEP 328, 83
PEP 338, 83
PEP 0342, 91
PEP 343, 57, 131, 150
PEP 362, 148, 159
PEP 366, 76, 83
PEP 380, 91
PEP 395, 83
PEP 411, 160
PEP 414, 14

PEP 420, 67, 69, 77, 83, 152, 158, 159

PEP 443, 153

PEP 448, 89, 98, 108

PEP 451, 84, 152

PEP 484, 51, 116, 134, 147, 152, 162, 163

PEP 492, 59, 91, 137, 148150

PEP 498, 19, 152

PEP 519, 159

PEP 525, 91, 148

PEP 526, 115, 134, 147, 163

PEP 530, 88

PEP 560, 48, 51

PEP 562, 43

PEP 563, 123, 134

PEP 570, 133

PEP 572, 89, 107

PEP 3104, 124

PEP 3107, 134

PEP 3115, 49, 135

PEP 3116, 163

PEP 3119, 51

PEP 3120, 7

PEP 3129, 135

PEP 3131, 11

PEP 3132, 114

PEP 3135, 50

PEP 3147, 77

PEP 3155, 160
PYTHONHASHSEED, 41
Pythonic, 160
PYTHONPATH, 79

Q

qualified name, 160

R
rl

raw string literal, 14
rll

raw string literal, 14
raise

3, 118
raise an exception, 66
raising

exception, 118
range

fAHAHRR, 127
raw string, 14
rebinding

name, 112
reference

attribute, 95
reference count, 161
reference counting, 23

regular

package, 68
regular package, 161
relative

import, 122
repr

AL, 112
repr () (built-in function)

__repr__() (object method), 38
representation

integer, 26
reserved word, 12
restricted

execution, 65
return

X, 117, 129
round

HAHIAHBEE, 56
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S

scope, 63, 64
send() (coroutine MRV v ), 59
send() (generator DX v R), 92
sequence, 161

item, 95

FTSx Uk, 26, 33,95, 96, 106, 113, 127
set

comprehensions, 88

display, 88

FITTUk, 27,88
set comprehension, 161

set type
FITSTUh, 27
shifting
operation, 101
simple

statement, 111
single dispatch, 161
singleton
tuple, 27
slice, 96, 161
ATV h, 52
HAHIAFHEE, 35
slicing, 26, 27, 96
assignment, 114
source character set, 8
space, 9
special
attribute, 24
attribute, generic, 24
method, 161
special method, 161
stack
execution, 34
trace, 34
standard
output, 112
Standard C, 14
standard input, 139
start (slice object attribute), 35, 96
statement, 161
assignment, 27, 112
assignment, annotated, 115
assignment, augmented, 114
compound, 125
expression, 111
future, 122
loop, 120, 126, 127
simple, 111
statement grouping, 9
stderr (in module sys), 33
stdin (in module sys), 33
stdio, 33
stdout (in module sys), 33
step (slice object attribute), 35, 96
stop (slice object attribute), 35, 96
StopAsyncIteration
BISt, 94
StopIteration
IS, 92, 118
string
__format__() (object method), 38
__str__Q) (object method), 38
conversion, 38, 112
formatted literal, 16
immutable sequences, 26
interpolated literal, 16
item, 96
FITCxU R, 95, 96
string literal, 13
subclassing
immutable types, 36

subscription, 26, 27, 95
assignment, 113
subtraction, 101
suite, 125
syntax, 4
sys
EYa—-Jl, 129, 139
sys.exc_info, 34
sys.last_traceback, 34
sys.meta_path, 71
sys.modules, 70
sys.path, 79
sys.path_hooks, 79
sys.path_importer_cache, 79
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 66

T

tab, 9

target, 112
deletion, 117
list, 112, 127

list assignment, 112

list, deletion, 117

loop control, 120
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string literal, 13
unary

arithmetic operation, 100

bitwise operation, 100
unbinding

name, 117
UnboundLocalError, 64
Unicode, 26
Unicode Consortium, 14
universal newlines, 162
UNIX, 139
unpacking

dictionary, 89
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unreachable object, 23
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user-defined

function, 28

function call, 98
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user-defined function
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pass, 116
raise, 118
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Windows, 139
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