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DV T7 7L YARAT =27V Tld, Python BFBDONEL., ? a7 eR2L~vr T4 7R IZOVWTEALET,
ZDOR=a T NMEZ ST RWEEFPS LNETAD, X TEI2ELLTVET, BWHETRVEAAARL
7Y 27 MIRHAAHRBER. HAIAHEY 2 —NIZBET 5~ 2T 4 7 R, library-index TR BN TWE
3, FERE 520 Python SREAMICIE. tutorial-index #BR L TL 72V, C SiBHI2WE C++ Turo~
FHICIE, 2O =a2 732D~ =2 7 HH D £7F, extending-index TlE, Python #HIREY 2 —
NEFELDDE LNV RERIZOWTHRRTWE T, F£/. capi-index Tl&, C/C++ Fu /7<=, HHTE
24 YRT 2= ROV THICER L TV E T,







ONE

L ®HIC

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

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

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

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

1.1 5J® Python ®E*&

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

F<HIENTWARFEEZEZIUTODNH D 5

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

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

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

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

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

1.2 AR Za7IIICEITFBREE

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

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

lc_letter = "a'..."z"

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

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

4 £ 1EFLOIC


http://www.jython.org/
http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://ironpython.net/
http://pypy.org/
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HFEMZENE T, VT IAFINE 7 A — P THbRET, ZEE =27 Y Z20E LTS L 2DAEREHD
9, BANGERE. —THIIND SN TWET; ZROERKD H 2 KA, BAIDITICODOWT, EEMDES
W& ARIOTE LTadiha g 3,

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

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

1.2. AYZa7IlicslradRgE 5






TWO

F R

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

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

2.1 1718&

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

2.1.1 17 (logical line)

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

2.1.2 #317 (physical line)

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


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

2.1.3 OX> b (Comments)

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

2.1.4 > 11— RFEE (encoding declaration)

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

# —-x- coding: <encoding-name> —*-—

ZHUZ GNU Emacs Tidak CEE 3, F/2&

# vim: ftleencoding=<encoding-name>

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

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

Iya—F4 YIPESINIEE, TOTYa—F 4 V7 4& Python KX > TIRBTERIINIRD THA,
HEEd3hlzrya—74 2% BIZIECFEIN 70, axy b, #ilTkeo, 2ToFancdbnz s,

2.1.5 BAREYZRITHER:

TOFRFENL LOWEITERITE LTORIT22DIE. Ny 2R Ty axFE (\) BFoTUTO LS
WLET: MHITHAXFEHNNY TFI5La Xy PO FETHEWAY Z X5 v d 2 TRboTWAIEE., BT 21T
YORTFT—oDMIITEMRE L., Nv 2R 9 aBrUONY I RT v 2aDBAIHBITRIEZHIRL X
3, Bz

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

8 82 B FaER
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NI 2Ty aTERDBTIZEIAY Y2 ANE I3 TEERA, T Nv 2725y a®kffioTaxy b
TR T A I TEERA, NI RATy T adXFINI T INRCHIIGEERE, N IR Ty a0k
A= VT2 Z LI X TEERA (TS, WHITHOXFINY T INVUND N =2 VN I ATy
SakffoTHMIT2 I TEERA), LRRUAHNDETIE. XFHNV T INNCHEZ N I RT v aldiy
ZRZHoTHPTIEERDET,

2.1.6 FEBAREYGRTTHERL

ALFEIN (parentheses). fAFEIM (square bracket) . ¥ X UHEHEIN (curly brace) NORUE, Ny 7 AT v > 2% #
ODFR—TU LOYITICHEIT 2 e BN TEE T, HlRIE:

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

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

FEHIRINICHEE S NZATICIE AR Y V2 EDE N TEE T, MHITOA V7Y MIEBETIED D ¥ A, 2D
WHATEEL e TE T T, EFRNRMETHICIZ. NEWLINE F—2 VI3FHEL E¥ A, FEHRINZITO
Wind, SEZ A — P INTH (TRRBHR) THRELET, COBAIKE. aXAY M 2ED 5 eNTEE
B A

2.1.7 ZE17

AR=R RT T H—BT 4 —F BEEAXY F OBEFUHITIER ST (37455, NEWLINE | —
2RI NEEA)e LEMEBRNCAS LT BT, ZETOMNZITEHAB-FHE-H S (read-eval-print)
N FOEEI Lo TRES Z L HH D £F, EHENEIEEA &2 7 ) X DEIETIX, 5ELRZHTTTE M
3 (F7bb, ZETFLAXY R BERVIST) . BEITY SR 5 XORMERLET,

218 17V

MEATOITHICH 5. HHHDZEH (AR—ABIUXT) O#RDIZ. ZOTDOA YTV MLV ERHET 5729
WKHEbNET, 4V F7 Y PR FITXOTN—ATERZRET 27DV E T,

X7 (ErSEDAIANC) 1 DIZDE 8 DDAR—ATEEMZ Hh, BEMZHROTHII 8 ofFucih %
T (Unix THEODNATOWBRHAIEFA IR S XHOEBERIATVET), 2L T, BRUIDIEZALFETDAR—ZAD
BRI, ZDITDA YT FERELE T, A VT Y ME N IR T v Y 2 THEHROWEITICHEITE EHA;
BAIONY V259 2 ETOEANA VTV M eRELE T,

V=R T 7 ANMBERT L AR—ZABREZE, ZOBEERISTIBEXTDAR-ZAMEBIKET 2 E586, £ 0T
VHIMEIREERZ DL LTHITENE T, ZDHAX TabError EHINE T,

2.1. 1788E 9
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TS5y b7 A—LREOE#EICEATSEE: JEUNIX 799 F 74— BIETFA T4 2oME . —
DODY —AT 7 ANHNTER I ATy M2 REIRTTHES DIFEHTIED D THA, T2 TI9v FT7+—41C
Lo TE, BRA VT Y LV EIRINICHIR L TWa0d LA ER A,

Td—bT7 4 — RXFEPTORBEICH > THHNELA; 74 —L7 4 — FXFRFLEDAL VF ¥ F LRILVEERIZ
BEREXNES, 74 —07 4 — RXFPRBEOZEATOMDIGHINICH 256, ZOHBIRERTT (Bl x12,
2R—ZDEE 012Vt FT30b LAEHA),

HHRT ATICBII 38 ADA 7 FL~Ulld, INDENT 38X DEDENT F—2 V24K 5 37012 fbA %
T, PO YOERIFZREZ Yy 7 ERWTUTO X5 IThbET,

7 7 A VRO BHIOFERATHNIC, A&y ZiIc¥as—ofEN (push EN) T, Zo¥RIRRLTHRE
(pop) ENBZILWEHD EHA, AX v ZDEEICHENTO S HFIE. FICA X v 7 DRED &KL T TH
BWHEMT 2 X518 TVET, FiEITORBRMBICBNT, ZOTOA YT Y P LAUUENR A X v 7 DFEHE
DEE HRENET, EIPFLITNEMDBLERA. A VT Y FLNMEBRZ Yy 7 LOfEL D REFIUE, 4
VFEY P ULANUEIRAZ y 7 12fEE R, INDENT F—27 U h—2ERXNET, A V7Y FLUEDB AR v 27
FoEE D NI VEE, TOMEEFAZ Yy ZJHOVWTALOEE FLLBIFNUEARD FEA ; RXv 7 o4 >
TYFLANEL D S REWVEIZTRTREI N, BEX—DREZNS Z 212 DEDENT F—72 U —D4 KX
NEF, 77 ALVDOKRETIE, RZ v 7o T3P a k) KEWHEIESTHRESN, HR—2BREIRZ L
\Z DEDENT k—2 vhi—o4 S s,

HTOBICELL (LA LYRE®2L512) 427> F &7 Python 2— FO—#%RLE7:

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

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

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

p = perm(s)

for x in p:

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

return r

UTFoflZ, et rFrro—12zbE3:

def perm(1): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:4] + 1[i+1:]
p = perm(1[:i] + 1[i+1:]) # error: unezpected indent

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

return r # error: inconsistent dedent

(B, BAID 3 DDL7 =3 —FIZL o TRIESNET; REDL T —DANTFABHETROPD £5 —

10 82 B FaER
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return r DA YTV ME, REX v IRHLBERBEIN TV EDA YT PLNUEE =KL FHA)

219 F—JVHEDZER

AT DSEHHP S FINOWNERIC D 258 R E. ZANFTHELIAR—R, X7, BIUT7+—47 14— FId
b= ERETE2DICEHICHHATSZ D TEET, Z2D b= Y Z2URTELEHO =272 LT
ARENTLED X5 RBERIE. V=27 OMIEAPKEL D T (FIZIEX, ab id—2D b—=2 2 TIH,
abld=ZoD =2 b ET),

2.2 EDMD =T >

NEWLINE. INDENT. & DEDENT Ofti, M FOF—2>0h5a): BUF (identifier), F—T— K
(keyword), )T Z I, BEF (operator), T IR (delimiter) PIFEL T, ZHHAXT (L THANIATHUR T
DA IEr =2 v TRERHD ERAD,. b2V ERYUI2@E2BHDET, =2 VOTICHNE VI DET 5
G, PO B EPSHRCHATRETRW =2 VY EBRTEIIREOXFIZ2EL X5 BRI E T,

2.3 #AlF (identifier) 5XVF—T—F (keyword)

WANF (£7213 Bl (name)) 3. LTOFRAERTILAINE T,

Python (28 F 23+ DX, Unicode FEMEMRETELE UAX-31 IO, FH#M ZH AT TERL
F94, #L<IE PEP 3131 #ZR L TL X0,

ASCII #i[f (U40001..U+007F) NTWE, AT & L THEMACFIE Python 2x KB 25D FUTE, K
XFENXFD ADS Z, 7VX—RA7 _, HHOXFERIEF 0 5 9 T,

Python 3.0 1Z, X &1 ASCII &A1 26 X FEEAL ET (PEP 3131 2L TLEZW, ), INHDX
FIZOWTIX, 77T unicodedata Y 2 —/LIZE EN 5 Unicode Character Database DRRZ#WWE T,

WA FORSICEFIRLD D A, KX FREASHET,

identifier = zid_start xzid_continuex

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

ETEMK U7 Unicode A7 3V a—RNELITERL 3

o Lu - K3F (uppercase letters)
2.3. #AIF (identifier) B&UF—T—F (keyword) 11



https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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o Ll - /X (lowercase letters)
o Lt - FEEEMN K (titlecase letters)
o Lm - BffisZF (modifier letters)
o Lo- ZDMhd3F (other letters)
o NI - Bz 53 3F (letter numbers)
o Mn - FIED WG (nonspacing marks)
o Mc- FIRD D FEEFE (spacing combining marks)
o Nd - 10 #£+ (decimal numbers)
o Pc - EiEHAAFHELS (connector punctuations)
o Other ID Start - Proplist.txt I2H 3. BAFEHEEE Y R— T 27D DORNZFDY Z b
e Other ID Continue - [Flfk
TANTOMA T FFTHIZEREE NFKC ic&fiah 9, @il FHEOEX NFKC Ko %7,

WAl T e UTAHEMBR TN TD Unicode 4.1 OXFZHNZEL 722% HTML 7 7 4 A28 https://www.dclhpi.
uni-potsdam.de/home /loewis/table-3131.html IZ®H D %3,

2.3.1 ¥—7—F (keyword)

PUT ol &, PHIEE. F721% Python SBICHE T2 F—T—F (keyword) & L TELN, EHOHHF L L
TS Z L3 TEREA, F—V— FREEICTRLOED SRS LTI D $EA:

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

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

12 82 B FaER



http://www.unicode.org/Public/11.0.0/ucd/PropList.txt
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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2.3.2 FHEHDHAIFFE (reserved classes of identifiers)

HBMED (F—U— F2FR<) BHlFICE FRZERZEDD 9, Zho 0l riEid, SLEPRECHZ T >~
X =27 LFDNRE—TRAIENET:

_*  from module import * T import EHNEH A, NahA ¥ X7V X TR, EIATHbAFHEORERZ
BT 2 7DICRRLEAT _ b T, 2ol T3 builtins £ 2 —APNCEESI N E T, A&
FE—RTRVWE E, _IRRIRERIEZ L, EBINTOER A, import X ZZIRLTL X W,

ER: AR0 _ k. LIXUIEERRL (internationalization) WS NET; ZOEFICOVWTOFEL WY
FRIZ, gettext FBIEL T EEL,

{

x__ YRAT LTERIN (system-defined) HRITT, JEAK T dunder” 7271 L MEEH E 3 (FRIE:
double underscores Dlg), ZNHDHAHNIA ¥ X TV & (BHES L 77V 28) FEELTERIOLTY
¥9, BUTOS AT A TOARN FHAY v B RETHHIIETF LN TWE T, Python OFFRDN—
TarTRIDZBLDHHDPERSND ZLICRDET, O FFa Xy FTHRSATY 2 HKICHED
BV, BB __x__ DAFNE. VR ARICEBTZFHATD, EEEIEFEIESRITILSHD
7,

__*x U I7RATF7A4X—1 (class-private) BEHTTT, TOATIAVIIET 24H1Z. 77 AERDI Y TFA
FETHOVWONLGE, HEZ IREIREZ FRAD 7 T4 X— M7 BRI THRIEZEIE Z 2 0%
QSTDICEETEINE T, #AlF (identifier. £TIE%BET (name)) ZBIRLTLIZE W,

24 V737

V7 7 (literal) i3, WL DO OMBALMDER ZRIL LD DTY,

241 XFHNEXUNATRAIUFTSIL

XFHNY T INEUTOFHER TR SN E T

stringliteral = [stringprefiz] (shortstring | longstring)
Strlngprele B llrll | Ilull I IIRII I IIU" | llfll | IIFII

| Ilfrll I IIFI.II | IlleI I IIFRII | Ilrfll | |II.FII | IIRfII | IIRFII
shortstring n= "'" shortstringitemx "'" | '"' shortstringitemx '"!
longstring n= mrren longstringitemx "' | 'MUNY Jongstringitemx """
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq

24. UF3L 13



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

shortstringchar ::= <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

stringescapeseq := "\" <any source character>

bytesliteral = bytesprefiz(shortbytes | longbytes)

bytesprefix n= "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitemx '"'
longbytes = "rrrn longbytesitemkx "' | tnMnt longbytesitemx """
shortbytesitem ::= shortbyteschar | bytesescapeseq

longbytesitem L= longbyteschar | bytesescapeseq

shortbyteschar := <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

FREEDAEBMAITRENTWRWIGEN GRS —2H D £F, VT ILD stringprefic X bytesprefic &
RO O ORICZEHZ ARTIRESRNIETT, Y—ARA— FXF+t v b (source character set) T a—

T4 VIEETERINET, Tva—74 YJEEPRFINUL UTF-8 T, i T>O—REE (encoding
declaration) Z#ZHRLTLIZE WV,

KOG RFHIR: o0V 773, WS 2 —EG AR (V) 3 ZHL AR (1) THbIES, T
MIGT 2 =#HO—HF | AL _EHF I AFTHS 2 dTEET (@BE. =BV X — MXFH: triple-quoted string
EFHENET), Ny 7R T v ¥a (\) XFT, BREAIGRERZROF, PIZIEEITF. Ny 7R Ty a
HE. 74— {FRhE, TRT57—-TTEET,

NA P T IZE FHIZ b R B L ET, INHICKo T, str BTIEL K< bytes B4 2 &
YAPMEREINE T, NA M) T I ASCII XFDAELZ e N TEE T, 128 U EOE(EE O NA M
IRy =7 L TREINRITFNUIIRD FHA

XTI T INENA Y T IO, ERTT 'r! £ R 2TV T4 v JRRFHOZENTEE
T ZD XD BTN raw strings EFHEN, Nv T AT 9T a2k VT IALFE LTRVET, ZOMR, XF
I 72 0Tl raw XFHIHFD "\U' & '\u' DTRT— TRV 8 A, Python 2.x @ raw unicode
V7 Zu7 Python 3.x L3RR ZIRBEENE T B2, 'ur' #UIVPR—bIhFRA,

N—=Tar 3.3 TBI: raw XA M) FT LD 'rb' T 7 4 v 7AW 'br' ORIFEL LTEMEINE L,

N— a3 ¥ 3.3 TBA: Python 2.x & 3.x HXED T — RR=ZADX V7 F Y AR T 57D, LIS —
unicode V7 7V (u'value') OHR— P FHPEASINE Lz, #Hllld PEP 414 22 L TS0,

£ P OEBEEEBMP N TFERNY T IMET + =<y MEATIN T IV ( formatted string literal
) TF, FHICOVWTIE 74—y FEAXFINI)TIIL 2L TV, HEHO '£' & 'r' tHlAS
DELNETH, 'p' L 'u' LHAEGDELZZLWETEETA, DED 7+ —7 v MEAAD raw XTFHV 7L
FA[TEH, 7+ —~v MEADAL MY T FZIUIRA TS,
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ZHIZA-PUT IR, SHOIRS T ENRVWI A - P FTY T IR LTLEDRWRED,
IR =T ENTVRVEITR I A — P 2HE S ZENTEET (561, ENHIEFZDF FXFHFITHED £75),

(ZZTWVWS " ZA=1 viE, XFHNOWAZFET 2 2o XFERR L, ' 2" DVWTIANTE, )

'r' F721E R BEHXTFEROLBRWLED, XFHNEEANAL MV T IARDIR T — T — v R 3R C
THELATVE D EFRDEANC Leh o THIRE N E T, UTIC Python THR#EIN D TR —F> =5 VR

ZRLET:

IRT—T—5>R | B AR

\newline Ny ATy ¥ 2 b AT FPEMRINE T

\\ Ny 727y ¥a (\)

\! —EI A (")

\" ZEHIHF (")

\a ASCII $iiK~ L (BEL)

\b ASCII v 7 25— 2 (BS)

\f ASCII 7 +—27 4 —F (FF)

\n ASCIL /73D (LF)

\r ASCII %% (CR)

\t ASCII /K4 7" (TAB)

\v ASCIL EEX 7 (VT)

\ooo 8 B 000 EFFOXF (1,3)

\xhh 16 HEHUHE hh EFHOXF 2,3)

XTI TOBBBEND TRy =T —r Y AR TOEBHTT:

IRT=To—5>R | Bl AR
\N{name} Unicode 77— &XX—ZXHT name £\WIAFDITE | (4)
\UXXXX 16-bit O+7NHEHE 2zor 2 FFOXF (5)
\UxxXXXXXX 32-bit OT/NHEE zrrrrrer RO XF (6)

HER:

(1) % C AT, AT 3HND 8 EMETTRZHLET,

(2) FHE C 2I3E V. B rO Y 2D 16 ERL»ZEIhEFEA

(3) A MY T IAHRTE, FREBLXU/EZRT — T 52 6NEDONL b ERLET, XFHV T 5
TR, TR — TIN5 2 5= {E% D Unicode XFE#ERL T T,

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

*1 http://www.unicode.org/Public/11.0.0/ucd /NameAliases.txt
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(5) B x5 ¥ 4HiD 16 ERLAZHENEEA,

(6) HHWEZL=a— FXFEIDEIRKLTZYa—RT2I N TEET, EMEIC 8 LFD 16 #EBFH 2
BT,

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

N=Tary 3.6 TEHE: FHIhRLWZRAr—7>—4 > R1Zi& DeprecationWarning 25 F 3, FFkE
IPDAN—=T a D Python T, il SNB WL R 7 —F > —7 > A% SyntaxError 12725 TL & 9,

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

2.4.2 XFHI TJILDFEE (concatenation)

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

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

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

)

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

N—a v 3.6 TEM.

7 =< MEAXFEHNY 7 IV ( formatted string literal ) F721% f-string 1&, ¥EHEE '£' 2 'F' OfF
WXXFHN T IV TT, oD FHNE, BN {3 TRUILNZRXTHLEWR T 4+ — L FEEDZ I LH
TEET, thOXFHN 77 LOHEEFIAEDHEIC—ETED S Z e DIIH LT, 74—~ v MEAIFY
V7 IUEETRICRE LTEMiE N E T,

IR =T = VRABEEOXFIN TNV ERBICTa— FESNET (RZLY 7740 raw XFHTH D
ZHEBEREET) . TR =T s Y R%ETa— R LERIE. LFHONBEEROSTETHREI N E T

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

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

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

XFHND 5 BPAFMDINC D 2T OWTIEEFVWTH @D Ichbn ks, 2L HOBEN '{{' /X
IR EhERCHIGY 2 —EHOBHRINCER S N E T, —~EHORM BRI {1 BT 4 — L FERAL
9, BT 4 —L FiE Python OXTHE D, RORITITEEERF 11 Thil) TE# T 4 — LV FZIBRITE, &
Hlzamy ' T TEAEEFZEBLTEXT, ZLTERT + — L FE PACESRSN '3 TRTLET,

74—y MEAXFHN 7 7 rhoRE, HIERTHDONEE O Python OO X5 b3, w<
OPOPINEELIDH D T, £, REZICTEZ LI TEFHA, X5 lambda FUFHRINHILIFIL-CH 5 44
ERHHET, BT 4 — L FHORICITSITEZEDZ D TEETH (T2 ZIF=EHZ F — FXFHNDHT).
AXVIEEDDZILWETEERA, ZNZTNORIE, 2D 7 4+ —~< v MEAXTFINV 7 7 AHBBNTRICB W
T, oG HFICFHGiE %3,

N—=a ¥ 3.7 TEHE: Python 3.7 XD ETDON— 2 V' Tid. await RB XY async for AEETLATEEIII,
FLCHS FEDHEIC I DF SN TVERATL .

LAY 4 =V IR ES N TWEGE, ROFHERRIEZ 7 + —~ v FORTIICE#REI N E T, £ 1s' X
str() &, "'r' W repr) &, ZLT "'a' T ascii() ZMFUFHLET,

ZOMBIZ, VT format() S balTr7r—~vy bahFT, EXBETFRIRN LI EBERD
__format__ () XYV v FiIZEINFET, EXEETFVEBINBEIE. BXFIVLEINET, ZLTT7 +—
< v P INHERIZ. XFHEBOBREEICTHEAINE T,

REMOERIEETITIE, ANTOERT + — L F2EDLIENTEET, TNODANTDT 4 —L FIZIE,

24. UF3L 17



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

HYOEMT 4~ F e BRIGET 2ED2 LN TEETH, S HIANFIA-LERT 4 — L FEED 3
CLETEERA. XFHIO format() XY v FCHEDNS BRIGE I = SHH T b RAKTT.

74—y MEAXFIN T I NMEMOSCFIN) TN EREETE R T, BT 4 — L F2EBOY 77112
DEILTEL ZLIITEEEA,

7 A== MEAXFIN T INDE N ONEFET:

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

"

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

>>> width = 10

>>> precision = 4

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

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

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

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

>>> number = 1024

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

BHEOXFHN 7 IV e XA HERDOT GREE  BEOXTFINY 77028 35 AFOI W L [, Bt
74— FHZ, MDD T +—< v FEALFEINI T I5ATHEODNLTWAE AN EZED 3 ZLIETEERA:

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

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

ROFTAY IRy 2 3FHTEST., =7 —%EHLF T

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

N9 JRATy Y aTDIRT —THRREREZED2REDND 583, —RERZIERL TS W,

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

'newline: 10'

7 4=y MEAXTFH T IME, e AREBATORL o722 LTH, docstring & L TUIHR EEA,

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

RDR=I12Fi <)

18 82 B FaER




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

HIDR— % 5D E)

>>> foo.__doc__ is None

True

74— v NEAXFHN T I 1% Python [BEMUIER PEP 498 3SR L TL 23 W, ERET 2F
|7 x—<v hOHIHAEF > TWVWS str.format() DS LTL XV,

2.4.4 BEVTSI

BEY 70 3 MDD £3, B (integer). FEIVN AR (floating point number). M (imaginary
numbers) T3, HHERY 7 7 VIIFEL €A, (BEREIER BB LTERE D),

BUEY 77 VICERERFENTORVWI LICHERLTLEIW; -1 O X5 RANE, FEEIQITBEIEHEE 7 (unary
operator) '=> £ VT 7L 1 BAEDELDDTT,

245 BHITIIIL

B T IV TOFAER TR EINE T

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

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

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

nonzerodigit = B L A

digit n= mon,..vgn

bindigit n= "o | M

octdigit n= "oMr...nT

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

EBREY ERINFE 20850205 BEZBRTIE. B 7 7 VICBRIOFIRAD D 8 A,

T7UR—=2a7EVTINADMEEHMTRICHo THREANE T, ZORDT7 VY E—RaT7 ko THTE S
N—T B THAPTLTEET, 7R —2a7 3 F L HFEORIC 1 273, HB3WE 0x D &5 Lk
BUSEDERIC 1 P IEATEET,

B, 0 OTHEBOEHIZX 0 2o ERA, Z4UE. Python 253N—= a ¥ 3.0 DETcffi-o T\ C B
Ro/\HEY 7 I L L OB S 2 [E# ST 2720 TF,

B TN DD R LET:
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7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0Ob_1110_0101

N—=Tay 3.6 TEHE: JA—FEHNE LY T INAHRO7 VA —2a7BFEIND L5k T,

2.4.6 FENERB)TIIL

PPN 7 2 VI T O FAER TRl e E 5

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

fraction = "." digitpart

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

B, BEER Y FERERIIEIC 10 2R LR E 3, HlxiE. 077010 IZIELWRELTH D, 77e10 &
FICEERLZ T, FIH/MNUERY 75100 5 2EOHFIZEBCHKELE T, BRYTFTILERUT X512,
7R —AAT TBFE N =TI TEET,

VEB NS 7 5 A OB E W DR L E T

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

N—=Tay 3.6 TEH: V- tEHNL LIV T ILHFDOT7 Y X—Ra7BFIN3 L5k EL,

2.4.7 B# (imaginary) UT 3L

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

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

Y 7o, EEERD 0.0 0EERERL 5, BRI SHoEE/NIERIoBIE TR S, #hzho
BUEZFE N AR e A CERBOHE 2755 £ 3, HEEHLAE e THROVEB/MUSEERT 5121, (3+45) D
KB 7o MCEEMNESBEMME L E T, UTIWERY 771020 DR L ET
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3.14j 10.j 103 .001j 1e100j  3.14e-10j 3.14_15_93j

2.5 BEF

BT 3EEFTS:

2.6 7' =4 (delimiter)

UTD =2 i3EEDTFY) I 2 LTHE XS

( ) [ ] {

s H Q = ->
b= o= a= == %= e
&= = T= >>= <<= *k=

V& FEEFE/NGRERERY 7IAHICHEBITEST, YUF F=2DFIIR T 4 AKGLICHBIT 2 ERTS
(ellipsis) UV 770 & LTI ERZ RS £ 5, Y 2 MEPFORBAABRF (augmented assignment operator)
F. FARNCETY I 2 LTRBWE T2, BHELITVET,

T OHFEHE ASCII SXFIE, i v —27 v 0—Ey U TRRRERZ > T\ ), FaENERICE » THEE
BEKER > TV T:

LUF oI A BE ASCII 27 1d. Python TIREONTVWELA, TRLDXENIFHI TRy kDA
Ch DA, EBEHFICIZI—2h E3:
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ii1p=3
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THREE

F—RETI

31 #A72x Uk, E. BLUE

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

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

CPython implementation detail: CPython TiZ. id(x) & x M ENTVWEXEY LD7 FLR%ERL
7,

7227 VOENIA T 27 WY R— T ERIE (Bl len) ZHR-1F20) &, AT FHED S
BEEZPELET, type) BEIIA TV =7 PR (BIAKRD ATV 27 b TF) ZIRLET, A—HFAT L.
ATV 27 bOH (type) BEEARRETT, !

AT PCEoTREE2Z2EET LI EDARETY, HEAEETESA 727 FDI L% mutable L P
F5, ERRICEEZEETERVATI 27 DI % immutable L FENE T, (mutable A 7Y =2 bAD
SREZMNL TV S immutable 22> 7+ 4 7Y =27 M DI, ZOBMLTWEL 7Y =7 M DENZEILL /-
FRCZELLE T, av TR0 A 7927 PEBNL TV 20001 Z(LL RVDTHIUE immutable 722 &
ZABIZEDNTEET, Lo T, immutable 5 & 5 PIIMENEEAGEL S D ETBRIC—HT 2D TEHD
FHA) A7V 27 b mutable ¥ 5 2IFZ ORI Ko THRED 5, HlZ1X, BUERL, SCFFRl e 2 TRl
DA Y ALK > A immutable T, dict *° list i& mutable T3,

AT VEPIRINICIE T 2 223 TEERA; LA L, 7Y =7 MCEFEARHE (unreachable) 12745 &
HR—yav s ar (garbage-collection) I &k o TAUH I N FF, FHETIE, TANERZELERLD, &7

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

23
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BOWEKIICTHIENTERT — FEARRRA 7Y 27 b2 TANRLE LT LEDROWNED, ¥5FEET S
PIIEESEDOHET T,

CPython implementation detail: JITE®D CPython EETIIZM A ¥ >~ b (reference-counting) 777\ % ff -
TEBH, (AT arye L) HERERET>-TWVWEIAF 7Y 27 P2BEBHILES, ZOEETIHIZLAY
DATY =7 b EFERRICK S LRI S 2 Z e A TEE I, ERBBEEDIAL 7Y =7 FOIE
DHEFITITOND XSRAEL TV B DI TIEDH D FH A, BRZREFOZAL 7Y = 7 MUEEOHITENZDOWT
iZ, gc BV 2= ESRLTL XV, CPython ADEEIIHD TN EfH-TE D, CPython & FFRIZFID
HREEI LD LNERA, A7V 27 FDEEREIC R o728 SICHIFBICKTIEIN S Z IS 0T
EEW (TT2S 7 7 A VIR TIHRINCEAT TS W),

FED P —ARER T NNy THREERH 2L, BEIZIEESIATLES X5 RA 7Y =7 FRAERFSIEL I N
HHEDOTHERELTIZE WV, F7 "try..ezcept’ XMoo THHNZHIETEL L51CF2L, A7V =2 M4k
BEEDZZEDBDHVET,

A7l MiE, PN T 7 AT 4 Y EY W oTz, VAR (external) @7 VY —ZAANDBREEL D
DBHHNET, TNHDYY—RE, 7927 D TANESINBFICERENS DO L HEFEINTOE T,
CANEPTONARIEITZ VDT, 25 LA 7Y =2 MISERY Y — R BRIV 2 775 KK
close() XYV v FHEHLTVWE T, 25 LAATI 2 MIFRMIZ close T2 LMD FET, Z DHAE
3BT Ttry.. finally 3CRR. Twith’ XRS5 LEFTT,

DA T 27 MW T 22 b4 727 b HVET; ZHid AV TF (container) EWHINE T, 2
YTFATI 2 bOflE LT, XN, YR, BEXUHEIBTFONET, A7V 27 bAOSRAKD Y
TFOEO—HFTT, FLALDHE, avT7FOfHL VI, AYTFIA-2TVWEA TV =27 bOEOZ L%
BL, ZNHA TV bDTAT YT AT 4 TREHY FEA; LELEDS, ary 7 FOEHEAGERICOVTR
NEZGE, GEIRAVTFRASTVEA TV 27 bDTATYTATADILERIBLET, LEdoT, (X
TADEIR) BERGERA TV = 7 "OPEHEARER L 7Y = 7 bAOSRBEAETEHE. ZOMPELT 2 DIFE
HA[RER A 7Y = 7 P BEEINIRE, L WVWS Tk T,

BMEAT7Y 27 FOEDIZEA LR TIIHELET, ATV DTAT YT 4 T ADEENE S PTS A,
HHIERTRENCEAEINET: ZETRZATE, Hn@z2itE T2 X5 R BE2T5 . ERICERITLE
HBefo7MFDOA TV =27 PADBREZIRT Z MDD £I25, AEATRERA 7Y =27 P TREZD & 5 REE
BEIDZAFEA, P2 a=1;b=1rT35L, atbBE]l2Z2ROFALATY=7 23T
HBHL, Z5TRVEEDDHDET, TRREREKFLEI, LrLl.c=1[1;d=[0 32 ctdld
ENEN"DODEL o, AWV —RR, FiFRESNZEZDY A 22T 5 2 EBRIEEINTHE T, (¢ =
d=1[ 32t . ctdOliARALATY =27 P2RALET)
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3.2 REEDERE

PATi& Python AR TN TWERIDY X hTY, (HREICL- T, C, Java, £BZDMDEFETELNL)
PREY 2 — LT, ZOMOBPERINTVWDI IR DHD 5, FiB (FEEP. BEENEMHET 2
B, 2 &) OBME, 720WTWEHES 4 75 ) 2@ L TIREINE T, RO NN—Y 2 > D Python Tid, &
DFEEREEICZ D X S 7B R EIN S b LOLEE A,

LITICEHT 28O WL O202id, " FkEMY (special attribute)” 232 L 7B H D £5, T o DFEHEIEHE
PADT 7 AFRER BT 2D 0T, —BILHRICHHAT 272005 DTIEHD $HA. FRBIEDEFRITNT
KREFXNZA[REEDH D £55,

None ZOENZIZH—DELDIHH ERA, ZOEEEOA TV 27 NI —DOL2FELERA, 20X T
Y= M3HARASS None T7 7 RAENET, TOATY =7 NI HRABRUTHESIFELRWI L
ZLOLET, HlZE HRWICEEZERS ZROBEIE None 2R L £F, None DEAH (truth value) (&%
(false) T3,

Notlmplemented ZORNIZH—DELDLHD E¥A, COEEZFFOA T 2 7 VI —D UDPEELEEA,
DA 7Y 27 MIAAA% NotImplemented T 7R EINE T, FUEHEEBEIZR T 5 X YV v KRR
FE#R (rich comparison) X Y v Fid, EEFU T 2HEAZITO LDDER L2 b LR WEE, T
ZIBETRETT, (HEFITLoTIE, A Y27 XDHEOD 2HE LK LD, HORBERIELITVE
3, ) BEfEIZE (true) TI,

FHE implementing-the-arithmetic-operations 2 L TL & W,

Ellipsis ZOMICEHE—DEL»HD T A, TOEZFHOA TS 227 PR =D ULIPFELEEA, TOF
TV MIVT I ... FRREMARAAS Ellipsis TV 7 RSN E T, BEEHIZE (true) T,

numbers.Number HUHV 7 7 WIC ko TIEE N b, BEMEEPHAALOEMBERIC X > TRENE F T
V7 MTY, BUEA 7Y 27 PVIEEAFRTY; —EEIERINLZ L, TErEEINLZZEIEHD X
Ao Python DBIEA 7S =7 MIWS FTRIRBFATEI L ZHDHUAEL B BIRL TVWE T2, 2
Va2 —XNTEEZRIET 2B HIBZZ T TVWET,

Python (388, FHVMIUGELL. HEROE T ZT>TVET:

numbers.Integral (B%) BEMIL. B (EOBB LUVADE) 2R ITBFENEANIIBIT 2 EHREER
W3 28T5,

BRI 2 EEHD £5:
I (int)

IEFIR OHEFH OB E R L F 35, FAARER (RIE) XV A XOFIROAEZTET, 7
MEESY X ZHED DI 2 ERERZFO L EINTE T, AOMIITEL Yy FBEICER
WWIERTWB XS 252 2 2 OMBEREOLTRTtRINET,

T—ILfE (bool) HAAED False & True #&R L £73, False & True #KT 2 DDA 7I =7 +D
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AWT—IHBEA T =27 v TT, 7= NVENIBEBIOIRERTH D, I ZLAYDRITENZN O
1 DOEIRBFENE T, FlA e L TXFINCERIN- e X Z2hZh "False" BXU
"True" ¥\ XFHRINE T,

BHRFICET 2HANE, AOBHEEL Y 7 MEES A ZHEILBWT, RO AEERERNTE
X5 CERENTVWETS,

numbers.Real (float) (R#) ZORIIFEML L OEREEFH/MUSBERBIL 3., REAEER
EOFPR A — =7 0 —DFWVEFEH RO 7 —F 77 F v (BLUE, C® Java iZ X 25 hEtw
%9, Python [ZHKEEZE/NEGERCE YR — b LE® A, —MANCHKEETZE/ INIGRRCR £ 5 BN
Juty Y- XEYDMEHEZENT 2D eHHESNET, LirL, 5 LAHIKIZ Python TH 7
VP FEWOBEDA —N—=Ay FIHARNIW A 722D DTT, Fio. 2 BEOFE/NREE 2
DZ e THMICRZ2EHIID D FHA,

numbers.Complex (complex) I DML, FHREIEL XA TEEE L STV EE/INIRZ 2 >—HICL
TEHEREZRBL 3, FI/MEICOWTHERNZO LA UEEA Y TEED £, HREK z OEK
BB L OEEERE. ThehigiAsat LHERHEYN z.real BX U z.imag THOHIT Z B TEET,

o=V X8 (sequence) ZDHNE, BMRDIEFHES (ordered set) ZRHL £5, BRIZIFEDEHMTA VT2
ZEENTVET, HAAABEK 1len() 2HES 2, O—F VY ROBERKERLET, P—F Y ADEIXN
nDBPE. AT IRZ0,1, ..., n-1 POERBZEATT, —F YR a DERE {1 ali]l TERLFT,

= Y RFAT A ABE (slice) P R—FLTOVET: ali:jl T2k, i<=k<jTHE2A VT IR
kb0 TOEREERLET, KRB LTATA R EAVEEE. 274 RFFECEE O
ST VABERLET, Hilhy =T Y ANTE, A VT2 RERD 0 2B E2 X514 77 AD(H
ERDEBLETD,

=T YRR EoTIE W=D T AT v 7 (step)” KT X XD T HRRA Z A R (extended slice)” &
R—PLTVET: ali:j:k] F.x =i + nkk, n>= 0D i<=2<j THIXIRA VTV R 1 &Ff
DEIK a RTOEBELFERLE T,

A, BEARERD D), FISTROWHATKREATHWET

TEREB Y —7T VX (immutable sequence) ZHEARELS —F Y AMDA 7Y = 7 NI, —EARS N
2rEDEEEETEIENTEERA, (A7 27 MDA TP 27 PADBRBA > TV B
B BREINTVEA T 27 VIEEARERA 7Y 227 P TH XK. ZOMHEEBEBENZAEEEDL D
DET,; LrL, ZEFREARA 7Y =27 POEZZRL TV A7V =27 FOEEERKIZ, ZHETZZ
LATEELA, )

YT ORNIEEARRE RS — 7 > RBUTF:

XFFB (string) XFFNE Unicode 23— FAEA ¥ MR RET 2EOES TS, XFHHFDOYDa—
FARA >~ b b U+0000 - U+10FFFF QOHIPITRIIZXNS Z e B TEX ¥ 3, Python i¥ char B2 FF
HEEHA, RDDIZ, XFINFOEDaAa—FKRAL Y IFHEX "L OXFHNA T =27 b LTR
W22 TEET, HARAABE ord() 133CFHIEX% 0 - 10FFFF OHiFHDEERITEH L
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5. F. MHAAARBEE chr(O) X 0 - 10FFFF OFIFAOEREMIET 2R 1 OXFINCE
#al %9, str.encode() IZ7 XA P> a—F4 7 %H5 LT str % bytes ITEWT 3
72D S Z e M TEET, £/, bytes.decode) LD ZDWNRITTEILHBTEET,

S FIVE (tuple) X TNVOERIIMEED Python #7327 +TF, O ELOEEZENSRZEZ TV
. A2 OEBEERHT 2K v TR TR LT, H—0ER,1LR DX TV (BES
'singleton’) Z2E5 1213, ER2RKHT 2XDERICHy~22FFT (H—oX 2T TEL I
ZRL A, THUE. REZ N — LT 2 DITHFEMEHZ 2 X5 LARTUIRS WA 5
TY)o HREOELBRWHIITIMDON Z2/E2 LD XTI 7,

bytes bytes 7Y =7 MIFELREHNTT, ERIZ 8-bit N4 T, 0 <= x < 256 OHIFADTEELT
REXNF T, (b'abc' DX I 7R) bytes U T 7 ILMAAAD bytes() IV R T 7 X% fHis
Thytes 7Y =7 PEAERTEE T, F72, bytes A 7P =27 Mid decode() XV v FEMLT
XFHNCTa— R TEEXT,

TEAREL S —7 >~ AB (mutable sequence) ZEHATREL S —F7 Y A&, F LB TEET S Z AT
XFT, BHEARER S —F Y AT, IWFRALPRA T4 ARl 2o THEE SN EBRITRAZITS 2
LATE. del (delete) XRfHoTHERHIGT 52 LA TEET,

Python 2D HHAAENTVWAEHEARER S — 7 Y ABX, 5D A DT

JZRE (list) VAR MOERIFMERED Python 7Y =27 MITEZ T, VR ME AFROFICH
YRTRYENTXEWRTED T, (RED 01 DY —7 ¥ RAEMES DIRHRRGED T
FRERWZ EICERLTLIZE N, )

NA MEES) bytearray A 7Y =7 MIEHEAIRELELAIT S, #HAAAD bytearray() 2> A 72
RIZXo TR ENE T, ZHEABER Z E ZBRIE (0FE D Ny ¥ 2{bTERWV), byte array &
ZHETEER bytes 7Yz PR A VX —7 2 — X BREZRMEEL £ 5,

JEIREY 2 —)L array %, collections £ 2 — /LI, T HKZ I a—X TRy —7 ¥ 2B D]
BdHHET,

EAR HAME, JHFORV, 12— s TRELEF TV 27 N OHRESERH LT, 20k0, (A0) ik
FERMSA VT IRTIRRAITEER A, 727250, 4 7L — MIAJRET, HAAABEE 1en() 135
BOBFEBERLE T, AN MIRENTL, EEEL TV E2hOBEET R b, S —F Y A0
DEMOYER, HEEE - MRS - 2 - ML Vo RN R 0T,

HEEOEZEIZIZ, HEOF—rEICEESEICET 2L — LA N T F, BEELEE OBE DL —
MITHED TR IHFERELTLZEWV, HL 2 00HEDOHESERSFEMETHZ (FIZIE. 1 2 1.0) kb, Z
DIBD 1 DODAEZEEZIZEDLI N TEET,

BE, 2 DOMAABRRENH D 5

6B WAREAHTT, HAAAD set) AV AT 7 XTI N, B S addO) KEDWL Op
DAYy FTHEHTEXT,
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Frozen set B8 ARELEESHTT, HARAD frozenset() IV A M T 7 XIZ X o> TEREINE T,

frozenset [ IAZET Ny aTEE DT, HOESROERIZK 72D, HEDF—IZT RN T
%7,

Iy EVTR (mapping) EEOA VT I REETA VT ALENT, 77227 0ok 2FROEAER

BRUET, BFKRIC alk] 13 k TA YT 7 RIEESNLEEZ a »o#RL 7, BRSNLEREIRD
TS ZeATE. AR del LOMRIZTZIEDNTEF T, HAAABE len() & vy ¥V I
DEFRBZIRL LT,

Python WM HHARAENTVWE Sy B 7TNE, 5D Z5—D7213 T

IFER (dictionary) IZIZTEDMETA VT I7AINEA T =27 b ORI EMOESERLET, F—

(key) ¥ LTHZRWVEDHE—DRNE, V2 bRFEE, ZLTAH 7Y =2 bOR—METR ETHEX
N3 ZOMOEHEABERIITT, ZAud, FEEREZARMNCFET 2 LT F—D 1y ¥ 2 lPFET
HERENRDZ7-DTT, BEMNEF—12HS55HE, F—(HIEEOBMELEICE T 2 HANHEW F
T ZODMENELLRZEGA (BlZE 1 ¥ 1.0 EOVRFAUCEHEOZY MY ERTAVFZREL
TS5 e N TEET,

HERFADIEFZRFEELE T, 2%, F-R@d@EFEMEhEFRERIhTVWE RS, BFED
FoREIMIATH, F—DEFRIEDD FEA. F—ZHIBRLADOLICHEAT 2 &, TTOLFTIE
ZAFEORRIEBINENET,

BEEIZEAAE AT, B .. BRETERLET (BERT 2BHLTIEEL),

JEIREY 2 —)L dbm.ndbm , dbm.gnu I, collections EY 2 —/LD XS, HlO~< v ¥ 7RO
PRELTVET,

N—a ¥ 3.7 TEHE: Python DN—Y a2 ¥ 3.6 TlX, HZRIFAEFZHERHELERATL R,
CPython 3.6 TIIMANEF I FFEINE L2, ZAUIRE SN FEOMRE WS XD Z D4
DFEEDOME L AR INTVE L,

METAH LRTRER! (callable type) BERAMECNH LIRME (MEOHIL (call) BIR) 2175 2 e TE 2HTT:

- ERBIE (user-defined function) T—HEHRBEBA 7Y =2 M, BBEREZITS 2 TEMSh

7T (BHERE BR), BEX. K518 (formal parameter) U 2 b 2 [A CEOERB A - 72518V R
P HINUHEINET,

Bk
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Bt Bk

__doc__ BBDRF2 XY T —2ayXFHT, FFaXyi—ra | EXAAABE
YIRTENEEE None IC72 D 9, BT T RITHRENLE
A

__name__ BB OAHIT Y, H X IAAARE

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

__module__ BIBBNERINTVIEED 2 —ILDHHITTT, TV a—N1% | FEXIAATRE
DIV A None 1272 D 3,

__defaults__ T 7 4V MEZFOSIEICN T 27 7 + 0 MEDIND iz | FHZIAAARE
RTNT, T 7 4N MEZFFO5IEH 720 EITIE None 12
AN

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

__globals__ D70 — AV EBDA - 75FE (NOBR) TF - Z FeAat LEA
OFEEIZ, BB ERINTVEEY 2 —lD 7 a— LR
HHTZEE ZIREL 5,

__dict__ EEOBBIEEZ Y R— 13270 DLHTE-MBIND 5N T | FH ZIALATRE
WET,

__closure__ None ¥7zi3BH DM 4 D HEHZEE (51BN DOLEE) L | sl LER
TEZ KL TV B (cell) BNBHRZXTNITIRD F
3, cell_contents BEIZOWVWTOERITITEZSIRL TL
72E W,

__annotations__ | T AXA—RDEMPA-LFHEFETT, HZFEOF I F7X— | EXAALAEE
RGT, BDEDFRDH 235513, 'return' BEDF—
bR S

__kudefaults__ | ¥F—V—FHEHAARIRX—XDT 7 4L MEZEOEETT, EXAALAHE

MEZAAARE) L IRLEINTWEEEDIFE AL, RASNLEOEF =y 7 LET,

A 727 PR3Ek, EROBEZRELLZDIIS LD TE X3, ZOMEEX. Bl 2 XBIRUT X

RF=REE LI WEER X T, BD get S set 11,

WHO Ry FREEZENE T, ]

FEDORETR. 1Y EBOEBTOHBEEZYR—FLTVEDTERLTTIV, HHAHEHED
BERFRYR—FIBFETY,

YA T 27 MiEEM cell _contents BHFioTWVWE T, ZHTELDER

ADEZEDZDICHFEZE T,

HETBDITMRAT,

BIBUERICET 2 2o iFlIE. BEoa— 472 =27 bhoBongd; HAOANHR (internal
type) KBS 2FHHZ SR L T ZE W,

BRERDE
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AVRABVARY YR A VARV ARAY Y RFATI 27 MiE ZI5A, 7R, VARV ALEBEDOEY
HUAREA 7Y =227 b (B -V ERBER) 2HBE20F3,

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

INZEY 2 — VDGR, T 2 —NVEDBBRWIEEE None 1272 D £9°,

XYy FdEi, RECHZHMA 7Y 27 FOFEEOBBMBMEIC (HOREIITEIHAN) 72+
ATEET,

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

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

TIARA VAR VADPBMMDAY » AT 27 b ERB Tk TZ—HFEBAY Y FE
T2 bEREINZL E, ZOEFEBERA 7O 22 FOBELRBETTA, LWl v RAZ VR
D __func_ BHEEDBLDOXV Y FATI 7 FTERL, 2O __func__ BT,

TIARA VAR VAPOL T FAXY vy FEATV 27 PG T2 Lo TA VARV AXY v
FAT7Y =27 PHPERENIE Z, __self__ BME I 7 XAZDH DT, __func__ BHIZT 7 A X
Yy ROWREICH A7 =27 b TT,

AVARRYARY v RATY 27 bBMOHEI N, RIEICH 2% (__func__) BMFUHINE
T, ZDLE VIRAL VARV A (__self__) 25V A POEBICHEAINE T, HlZIE. ¢ 2B

Bt ODEFBEEUV I A xZHZ CDAVARYAL TR, x.£(1) OFFFHLIZ C.£(x, 1) DOFF
UCHLEFELTTT,

TDIARXY 9 RATI 2T b MBEA VARV ARAY vy RATV 27 bREHINBZIE. __self  IZH
BXNTWVWE 7" 75 A4 VAR VA 1FERIIZSAZDHDHEDT, x.£(1) ® C.£(1) OIEFHL
1. BECHIEEE £ 2 LT £(C,1) OMNUHEL L%EMTT,

BB, BEA T2 MO VARV RARAY v FEA TV 27 bADERUL, 4 VARV A SEEN
WO HENZ 70T ET, HAlckoTd, BEZe - INVEEIRALTEE, Zor—-AL
EREFOHT LS 2T 20080 RN REicR D £5, £/2, EidoZuia—yERBERC L
TOARMTONET; TOMOMUH LAJREA 7Y =7 b (BXUMUOH LAJETRVWETOA 7Y =
M) & BN TIMD HENE T, Ehrd, FIRXA VARV ADREHICR > TWVWDE - EHE
BRI, XYy FICEHEIh A, BN D, BB 7 ADEETH 255 21 T3,

T TR L—H B (generator function) yield 3 (yield X OHiXZH) ZESBEBH LIIEXY v R
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PIRL—FEY LMENET, 20 XS REMAMUH S L 2I3EI. BEBROREEFITTS
DIEZZATL—RFA T2 bRIBLET: £ 7L —&XD iterator.__next__() XYV v FEM
ST L, yield X2fio THEIMEMEINZ T TRHBZFEITLES, D return XZETT 2 H
FEURITE L7z & 13, Stoplteration FIADEH I N, 4 7L —ZIRINEHEOKRBKETHEEL T
WEJ,

J)L—F > B# (coroutine function) async def ZEH L TERSNALEBP XY v F2 JIL—FHE
8 (coroutine function) LW E T, MUOHINKRE, 2D X 5 REEIX coroutine 779 =27 b %
BLUET, ar—F VB async with R async for X2 TR await RERDZ 23 HIKkE
T, D—FoFATOTIF 2BRLTLIEZ W,

JEEHAS = % L — R B (asynchronous generator function) async def Zffio TERI N, yield X%
AL TWAHER XY v F% asynchronous generator function EFEUNE T, D X 5 EIBUL,
gHiEhe x| FEEAMAA 7L XA T2 V2R LE T, DA T 22 ME async for X TH
BOAFRZRITT 2 DIHZ LT,

JEFHEHA 71 — & D aiterator.__anext__() XV v FZEMRUHT L, MOMHEIRFL-XN TS L
X2, yield REHWHEZIEMT 2L 2 A TUEEED 2 awaitable R L T, ZDBEIED
return XxFEITT 5. d LIFNHEDOKED DICEEL /2 & 213, StopAsynclteration FIFt23%H
S, FEEMA 7L — R BN T REEORBICEFE L Z 2122 %5,

#0AIAAHEEE (built-in function) MAAARBEA 7 =7 NI CBEAD T v —TF, HAALBEED
#lix 1len() % math.sin() (math FEEDHAABLEY 2 —) TF, FIHOBRRUL C BT
EINTVET, iAHLEHORKEN: __doc__ BBKORFa Xy 77—y a yXFHTT, K
FaXrT—arhPRVWEEIX None I D £7F; __name__ IXFAKDHFITT; __self__ IX None
CREESNTONET (MAARRY v FOMBBILT XV __module_ I3, BEIMERENT
WBEY 2 —LOHKFTT, EY 2 —LEHDR0EE None 1272 D %73,

HAHAHAY v F (built-in method) EFHICIZHAAABEEZ O TREM LD DT, 5505 EIC
i CBRBICEZNLMO2DA 7Y =27 b ZIERIIEAE G e LTHRio TV E S, HAAARR
Vv FOFNE, alist EVRAMA TP 27 b LI 2D alist.append() TF. ZDHFHITIE, FiA
HUBEHOEM __self__ X alist TRENZA TP 22 MRk DET,

V95 ZI7AFMOHLABETTS, 2047V =7 MIEE, 2D 7 ADHI2RA VARV ADT 77
FYELTIREBOETH, __new () BA—N—FA4 LT, NV Z—>arvifltdbIrdTE
9, MU LIEbn580E. __new _ O . BB ETIE __init__ O WHEIN, FilR
A4 VAR ZDPERICE b E T,

DSADA VARV R FEDIFADA VARV RIF, 7FARAT __call_ () AV Yy REERTB L
THEH LRIBEICZZ D £5,

EPa—J)l Y a2—11F Python a2 — F OHEBENZMEREA T, import X & %W Iid importlib.
import_module() i AIAAD __import__ () D XS REAKZMUIHT I e TREEBIENS import
system IZ X o THEENE T, TV a—F 7V =7 MI, H#FEAF 7V b (ZHE £V 2—-1VHNT
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EFRINZBMD __globals__ BN HBBINLFHHTT) THEINANEMEZR>TVET, &
Ho2iiZ, ZOFHZEORBCHERENET, HlZIE n.x En.__dict__["x"] 2¥FMTT, Ea—
A7 ME. BV 2 noPticfbh i a—FA T 27 P EFGATVERA (LA DIUZ
b S DBERNLSTY),

BHEORAZIT >, EYa2a— VORI EMBZEONETZEHLET, X mx =11 m.
__dict__["x"] =1 &FLTY,

EREAD (FXAATRER) BY: __name__ 1 ZEI 2 —VOZFITT; __doc__ IO FF 2 XY
T—2aVYNFHTT, FFaXy7—yarpPR0Eld None 1272 D ¥9; __annotations__ (47
Pat) FEY - NOREZFEITL TV e SRXINE L BRT /T—23Y Ao LHETT; £
Ja—ABT7 s Ao — REINEEE, __file._ IR —FINEEIS 22— T 74 ILDARKTT,
AYRTYRITHNCY V7 ZNTWSE C EV2— LD BRFFEDHEDEY 2 — L TIE, __file _
BHEFEELZVDD LNEEA;, HEIA 778N e— RENIKREY 2 —LOBHAE, ZOR
W HEEFA TV 774 NVDARKITHRD T,

A LEHORREM: __dict__ 1T 2 —VOHRIEMT, H#ELF T2 M T,

CPython implementation detail: CPython €Y 2 — VEHZEZHIRT 2 51EICL D, BV 2 —LEF
ENEELBEEF > TORE LT ZOREIZEY 2 — AR a—Fhoin-RchibRshEzd, oh
ZHRET 21T, HEZAY—F 230, HERZEEES> TV IHEY 2 — V2R LTIV,

NRABLISRE HRRLYSZBNGEE. 75 AER (V5AEE BR) CERSNET, 75 REH

FEAX TV 27 PTERESINLAHE#ZR>TwE T, 77 XABEOZRIE. ZOFEFIIHNT 2R
(lookup) WCBIER XN E 3, HlZIE. C.x & C.__dict__["x"] KHERxhFF (L. BESERO
HRE2ZEZONDEONPDT7 v 7 R3HD 7)., BUENZOERTHOP LR VWE E, ZORKS F R
TERP I 6N E T, HEKZ 72D ZOERKRIZ, C3 XY v FERIEF (MRO=method resolution
order) ZFH L TWT, BBOMARBILBOHIICORN D X4 7EY N MAMEDLND > T
BIELLEELE Y. C3 MRO IZ2oWTO X DaffliafERIE, 23 VY —RHET S FFaxXx b
https://www.python.org/download /releases/2.3/mro/ 1IZH D £5,

IR (CLLET) BUESBNLIIAXY y RA TPz bRRES TR EITE, 20X TP =7 b
X __self_BMD CTHEIEIBRAVRARVARXY y FAT Y 27 PIAHIhE T, #UXY v A
T2 P RIBES LTI I HUXY y FATY 27 b TIy FEINA TV =7 MITEH I
o TAVVUTE (descriptor) DERE Hix BRI 2. ERAOHHTY 720500 L@ R
I __dict__ WHRBEEINTWEIHDONRERZZBHZ2D0800D F3,

772N ERAT 2. 207 7 ADHERIVEH SN, KK 7 ADHEIERL EEA,
IIARXTY 27 MUY (LE2BR) . 7 7R Y REXVRRERLET (TiLzBH).

RFokEME: __name__ ¥/ 9 A/ T, __module__ X7 FADERINZEI 2 — LK TT; __dict__ 1
7T AR OHKRIEEMA - 72EETT; __bases__ BREIZIANSRZZTINVT, HEIZ 72DV R
MIRNBIEFTHATHWET; __doc__ 7 F7AD KX 2 XY M XFHIT, REZRDEEIX None TT;
__annotations__ (A7 a ) 37 7 RDARREEITLTVWAR e ZINEL: BH T/ T7—>3> B
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]\ D 7: é$%w6 j—o

VS RA VARV R (class instance) 27T AA YRR YR, 7T AF TV =2 b (LFSHR) ZEOH L TERK
LET, 7 7AA VAR Y ARFHECELEINALAEMEZR o TB D, BESRORICIT T ZOfED
BRxNFET, CZTEEDPARODLT, A VARV AD Y 5 AZDAHIDBELH % & ik, Ky T
FRAENERRLET, Rob o7 7 RABUD L —FERBBA 7Y 2 7 V2o ZehE. 7 7 AL VAR
VA% __self _BYMLTAAVARYVARXY v RATIV 27 MTEHLE T, B Y v RATY =2
FRTIARY y RATY 27 P HRARICERINET; Ll " 77 R” 2R L TLEZI W, 7RI
TR (descriptor) DRE HixBRT 2. ELINOEHETA VAXVRAZBE LTI IAPLMOHLLE
P HEBIC __dict__ WHREFEINTVWEIIDORERDZZRDH2DO000D ET, 77 RAEENRO»S
T, DOF T2 MDD TAMN __getattr__ () XY v REF-oTWAEEE, BROBEERLT29
WCZDRXY Yy FHAECHENE T,

BYEORACHIREI T &, A VARV ADEELZEHLETH, 77 AOHELZENTI3HDEE
Ao 7T AT __setattr () __delattr () AV vy RBERINTVWBRIGE, B Y RAX Y ADE
EREHITAIRDYICINSDX Y v REMNFHERE T,

PIRAAL VAR AE, BEIREDHLEDXY v FEFoTWBEE, BUERSY — 7 28 230k
<y TRID LS ITIRES e B TEE T, FHAVY R 2SBL TR,

FekErt: __dict__ I3IEMEORETT;

- ) ——

class__ FAYRERVRADI 7 AT,

/O A TSIk (F7ANATS LY CDRIR) file object ZHDPNTT 7 ANEELEF, 77 ANAT V=
7 VefER 10D AR a— Ay bDBH D FT: open() MAAABEL, os.popen() . os.fdopen()
YTy bETY 22 PO makefile() XY v F (HBZVIEIIREY 2 — b SRS B O BT X
Vo),

4 7Yz b sys.stdin . sys.stdout B XU sys.stderr i&. 1 X7V XOFEMERT), BHEHI, B
LS —HNA M) =25 T 27 7 ANT TV 2 7 MHIIHEENE T, ThHIETRTTF R
FE— FTHAA, io.TextIOBase IRY 7 AT Ko TERENIA VX T 2 — RN E T,

REREY (internal type) 4 ¥ X 7V ZDBPRERINCH > TV B WL 22 DHNE, 2—FIAFIhTVET, Zhbd
DEBRIFEROA VX TV ZDAN=Y a Y TCREEFEINZAEEMEDR D D 32, 2 2Tl Eetol:
DN TBEE T,

dA—RATCzI b a—FAT7I =7 NI NA ROAYNTILENT (byte-compiled) FEATRIEE/ Python
a—FR, Al NAbO—F 2RELET, 2—FA 7Y =7 b 7Y =7 boiEwvid, BEECEH
7027 PHBEBO 7 — VB (BBEERLTVWSEY 2 -0 7 a— L) 120 L TRV
SBERF->TVBEDIIHL, a—FA 7V 27 MFary7F ARV WS 2 TF; £/, B
AT bTRET 74N MIBEEZEETEETY, a—FA4AT7I 27 PTIEITEEVA (ETRIC
STRINBHEERIT27:9), A 7Y 7 beEY, a—FF 7Y 27 MIEBEARARET, £H
A[RERA 7Y = 7 b ADOSRE (EH, BHECEDLLT) EAFE A

Special read-only attributes: co_name gives the function name; co_argcount is the number of

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

number of flags for the interpreter.

UTD77 278y M co_flags TERINTWVET: 0x04 ¥y M. D *arguments HX %
ffio CTHEROBONMBS M2 ZHTE 2GAIITOHNET,; 0x08 v NI, BB **xkeywords #
Koo THF—U— F5EZMTEILAICTTHNET; 0x20 ¥y M, BEDNY 221 —&T
HEGHEIITONE T,

FERHEBE (future feature) 5 (from __future__ import division) b ¥7z. co_flags DL v b
ZIUTHIET, a=FAT7Y =7 I REOHKREZ AL Tary A LENTWE I 2Rl E
T 0x2000 v ME, BIEDFERBEEEZEMCIL Ta v L L ENTWAREAILTHNE T, LT
D= a ¥® Python T, 0x10 BX U 0x1000 B v M HHELNTVE L7z,

co_flags OZ DOy MIRERICHERINICHIH T 2 Ic PRI TVE T,

A—FA TV 27 FPEEERTEL TW35E, co_consts DRIIOBRIIBABMDO FFa X 7—
ParXFINIKEDET, FFaXyi—ya Y FHNERINTOWRWESIZIE None 127D
%9,

ZL—L (frame) FTS I 7L —2647Y =7 MIFEIT7 L — 4 (execution frame) ZRL 3, F

T7V =L@ L —ANy A 7Y =7 (TiLSR) MIcHB L, BRShi b L —2BBucEsH
9,

weAH UEHORKREN: £ _back IZERORAX Yy 7 7L —24 (BMUHLEIO ) T, ZOAHRAX Y
7V —LDHTEKS None TF; f_code IZZD 7L —ATE[TENTVWEIA—-FLFTI 2P T
9 f_locals 10— WL EROBERICHON AHETT; f_globals &7/ v — rILVERICHFDOIE T,
f_builtins IFMHAAAD (Python FEE D) Hificfbh g3, £_lasti IHERGRFI—F (23—
FATI 27 DAL A= RXFHANDA VT v 7 R) TH,

Rl 7e 2 2 AATRE R B IE: f_trace X None THWEEIX., a— FOFETHIH AR A X2 TR
CHENZBBTYT (TN IDPRALET), BER. VY —XDHFLWTI IRy FBFfTSh
F 2, f_trace_lines % False IKET DI L TANY FOFITEEMLTEZ T,

92513 f_trace_opcodes % True IKFHKEL T, B I—RFIT e DAXRY FOEREFAI LTV H
bLhFEA ., 2 PL—ABRIC L > TEHINZHIM2 b L —REhTw 3B 2
BE. REBRA VEZ—TVRDIBEBENIORNZ0DH LKW I EITHERLTLEX WY,
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f_lineno 37 L —2HIBI 2 BIEDITHESTT — b+ L — B (trace function) fIITZ OfEICE
FRAAZITO . HELEATRIS Yy Y T LET (R MROFE[TIL—LICWVWDIEEDR), TNYHT
i, f_fileno #F ZALZ T, Y% ¥ 74 (Set Next Statement iy d) 2HETE F T,

TV—LF 727 MEIXY Y F2—D¥R—FLET:

frame.clear ()
TDXAY Y FE7L—MRE L TWBa— AL ERANOBRBRE L THIRLET, £/, 7L —A4
Bz AL —RIBLTOEGEEIR YL — R TUEITOIET, Zhick->T”
LV—20F 77 FEEARTERSEPEHEEIND 51k DT (FlZE, IS 2fiEL. %&T
#5720 b L—2Ny 7 2 ET 255).

7L — ADBEETHOEE RuntinmeError 23X XN E 3,
N— g v 3.4 TEN.

FL—ZNw P (traceback) 7TV b PL—ZARNv 74Tz VEBINDRZY 7 P L -2 %
RELET, PL—ANv A7 =27 FEBINDPEE L ZITHBRIVITERS LD, types.
TracebackType Z WO U THIRIICHIERR S 7z L ¥ T,

BRI S L Fz b L — 2Ny ZTlE, BN Y F I OBEBEDBFITRAE v 7 2R o TWLE Ko
LANWVIZ, FL—AN 74TV 27 PPRED PL—ANy ZORNHAINE T, HINNY S
WCABE, ARy 7 =R 7a 75 AMITHHATES XS5V ET, (ry X 25, ) PL—
ANy 7%, sys.exc_info() PRI X I NVDO=FHDOER, MIEL1HISD __traceback__ &
HrLclohxd,

TRY T MY RIDINE E ARy 7 PL—RIF (D FLEFAMLENT) FHELS -
V—RIZHEEHINET; 4 X7V XFENNCTEIT IR TV S A, sys.last_traceback & L
THB2ZdTEFET,

BIRENCHERR XNz L —Z Ny 7 Tld, tb_next BEHNY V7 XNRA X v 7 L — ALK EBHERT
BAFEOHEF. FL—ANy ZOEREIEEINET,

FiAH UHEHORHREM: tb_frame IZBHED L NMIBIFE2FET71L—2o %2 EL ET; tb_lineno &
IS DFEA L 7ATESTY; th_lasti IZHEERMTI— N TT, ML —2ANy ZHOITHSPRERIC
EITINmBE, try XNTHENDREL, OXIET 5 except Hi% finally HiD R WEEIC
. JL—uA 7Y PADITHESLIZRL 22D LT EA,

FEALARERFIRIEYE: tb_next ZAX Y 7 L —ZADRD L~V (FINDFELIZT7 L — LD
M) 2. B2 WVIERD LN ELE None T,

N=Pay 37 TEE: FL—ANy 74TV =z ME Python 2 — R SHHRIICA Y A& v 21k
TEBX512kD, BFEDA VAR AD tb_next BIHIEHTEZ L35I EL

ATAR (slice) FTS I RIARFTI =T NI, __getitem _ () XAV v FOZDDRATAL A%
KIDWMEbNE T, AT RF T 27 MIMAIAAD slice() BAITHERIN T T,
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FeAa LEHORHEM: start X TRTT; stop 1Z LR T step 13X T v FDIETT,; 2hz2h
HIESINTHEE None Lo TVWET, ZAHDEBHRIEREORZHFTET,

RAFGARFT TS 27 MIXAY Yy F—D¥R—FLET:

slice.indices(self, length)
DXV FIZH—DOBEE L length ZED. A5 4 ZF T 227 b length BED S —7 > X
WHEA SN 2REBR TS, A7 AT FMEAELET, 20XV vy FNid 3 2OEH
MOERBEATINVERLET; ZREFH start BX stop DA VT v 7 RE, step TiRDHOHBRATA
ADEREETT, A7 v 7 AP WR, HENADETHNRE, BEDR 74 R ZEDLIE0N
ROl THRONE T,

FHIXY v R (static method) TV b XY v Rk, ETHIALZ LS RBEEA T =27 bh 5
AV FATI 27 bADEHRHIET 2700 EZRM L F T, HIX Y v FA TV =27 Mo
MerOF T b, BHEIEILI-FERBAY Yy RAF T2 20T v RTT, #UXY v FE7
FTARY FAA VAR Y AMBIUFT 2, FBTGRENSE ATV =27 PETy TSNt TV =7 b
Wi, ZNLL EREBONRIER D FRA, BIX Y v FATY =7 MIBEEFECH LAlgER 4 7
Pz eIy T LETH, #NA T 27 PEREIMUHT I ENTEERA, BNE TV 27 M
MAIAB TS AN T U & staticmethod ) THEMINE T,

DSAAVYYRATOTOF 77XV FATI=27 M XY v FA TV 27 MiTULT, Blot
TVl PREL T v NTHD, ZOATI 2T YR T TARY TR YRR AW D MR
RELET., ZOXSQLTHELAEZ ZARXY v FATY =227 FOEFIZOVWTE, Lo ” 22—
EFEA Y v F (user-defined method)” THIHINTWE T, 7 I7AXY vy FA TV =7 MIMARAA
DavRA L2 X classmethod ) THEKINE T,

3.3 %AV Y R%

752, FHRBARORXY v FRERL T, FARREX (BMHEESPHRATFRIL. A 74 AKLRY) 10X
LPREDHAZFEETEE T, Zhid. Python OHFE T4 — 10— F (operator overloading) D7 71—
FTT, THAZED, 77 RARFHEOHEAFIINT 2 HMBADIRSI BNEERTEET, FIRAIE H27 720
__getitem__ () EWVWIAFMDRAY v REERLTBD, x NZIDITADA VARV ATHDLThE, x[i] &
type(x).__getitem__(x, i) ZIFIFFEMTT, FRTHEROLRWRD, BY)R XY v RPERINTVRVE X,
ZD XS REFE A B LHIF (20T AttributeError 7 TypeError) X E N E 3,

FRX Y v FIZ None ZFET S Z idk, ZHUSHICT 2HEDIFHATERVWI L ZEKLE S, X 77X
D __dter () % None WKELGE., ZFDIVIRIFATIINMIEFRELT. ZDA VAR RIHL iter()
EMUHTE (__getitem _ () WCAUEDPRE XN TIC) TypeError #EH LT,

HAABELI 2L — T30 7 RZFEET 2T MHAIL ZINEF 7T 27 ML o TEBKRDY D 5 HiPHIZ

*2__hash__(Q), __iter__(), __reversed__(), __contains__ () XYy FlEZo & ?Hﬁ'ff”@*&bﬂﬁ%bi? HOFEER Y v F
3 . YT A MG L s i e 7ML HET 2 AENCHDO W EIECS
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RERPLEDIONEETT, HIZIX, 22— P RAXMAL2DBEZROTUFEETHALEL 2D LAFTHAD, X
FARDBANEKREREIRVIS LNEEA, (WIC DRFa2 XY ATV METNAICH S NodeList A
VER=T 2= APED—HITT, )

3.3.1 EXNBHIEZIAX

object.__new__(cls[, ])
IR cls DFIL WA VARV ZAEEDT2DITMFUHENET, __new__ O IFHHUXY » FT(ZDXY v
RIEFAIR NI TV E DT, HRINCEHIIX Y v REEFT2XHBEDHD FHA). A VARV RAEERK
THEIBERSINTVWE I ZRA2H—5ICE D %T, RODFIBIA T =7 bDaryA 727 20K
(77 ADMUH L) WKEEINET, __new () ORDVEEZHLLATI 27 bDA4 Y AR VR (BHEIE

cls DA VAR Y R) TIRIFUIZRD FEA,

MR R RETIE, 7 T RADHT2 A VAR RAEERT 5 L Z2iZid super O .__new__(cls[, ...1) &
WERBIEIEE L TRA—T 2D _ _new () AV v REFRUIH L, BRI v 2AX 2RI
B EEERIMZTH IR ET,

_new_ () D cls DA VARV ARRLISGA, __init__(self[, ...]1) DES3WZLTA VY RAE VA
D __anit__ O PHECHINE T, ZDE &, self BHZICERINTA Y REZ AT, B DO5IHIE
_new () WEINEFIEFELCIIRED 5,

_new_ ()W cls DA VARV RABIRIILVIGE, A VARXRYAD __dnit__ () XY v FERUH I F
Ao

__new _ () OEREMZ, ZHEFRERAE (int, str, tuple B Y) OV TV 5 AT Y AR ¥ A ERE AR
RARXRTBIEIZHNET, £y VIREMEANRZAXT B0, DARLDRAZI T ZXTEL
F—N—=F 4 FENET,

object.__init__(self[, ])
AVRARYAD (__new _ () IZ&->T) ERZNB., ZRPEEH LITIGREN AN IHE N E T,
G 7 ADa Yy A5 7 2RCELLHDTT, BIEZ SR ZOIREZ Z AN HIT __init__ ()
AV vy REFOGE, IREZZAD __dnit__ () XV v RIZEKZ 2D __init__ () XV v FERN
WIHEOCH LT, 4 Y AR Y RAORIRY 5 AR5 A #EYNCwIb I n g Z e RAEL R b 8 A, B
ZI3, super ) .__init__([args...]) o

_new _ (¥ __dnit__OIFEHELTEA I 7 VMK T S (__new _ ) PMEK L. __init__ () D%
NEHARTARXFTE) DT, __init__ () »5HIE None [HZIRL TIEWIFERA; Z5LTLES &, E
fTIRFIZ TypeError A ENTLEVE T,

object.__del__(self)
A VARVADWRIND L ZRXPTHINET, ZhE 774 F 745 (BEYUTIEDD FEAD)
TRAMNIIZREDBMINET, HIEIZFRADN __del__ (O AV v FEF-TWAHAEX, IREZ 7 RD
__del__ (O XYy RidIchh, BEZFZZXD __del__ () AV vy REHRMIFFUIHELT, 1 VR X Y
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ADIIEY Z AE7 % &5 A LHERICHIFR L 23 UE% D $H A

Cdel. O XYY EDPHELEIIELTVARA YRR ZANDH LWEHRZED, EE2ESEEZZ X

HEEX MRS O0) AIHETT, ChEATY =2+ 0 B5E LIHEhET, BiELEF 7927 b
WEEIXNBZERNC __del__ () PIEUHINE Y D 2IEEERTFETT,; HED CPython DFEETIIHRY]
O—EL2MIH X FERA,

AVETVERPET LI EIC, BIFELTWAF T2 2D del () AV v FANRRH XA EIEZ
HHERA.

AR del x I3EHE x.__del O ZMUHLERA — FiFEZ x DSBEIT Vb2 1 DS L, BEIZ
x DBWAT I 0 FTHEDLZL ZOANRUHINE 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— LD RFaxXVh,

BE: AV P __del O BALKEBRKNTHIHEINS 720D, EITHICHEA L AN A S h,
KO DIZ sys.stderr IZEHDRRINT T, KT

o _del__ () F EFEDI—FREFTINTVIEEIZ, FEDAL Y FRLEFHEF T,
__del__ (O T, By Z%WMo7b, 787323V Y —RZMRUHLLD T2HEXH 55,
__del__ () OF T DHMiENza—FRIickd, 20V Y =AM EATNT, Ty
FoyopiExshd LAEEA.

o _del O AYRTYVRDOY vy PXYYHRLCETTER T, T, (lkOET2—0d
BDT) T RRTBBEND D 20— VBT TICHIRE ATV S, None KR ESH
TWa2d LNFEEA, Python I&, B—D7 VX —Ra7 THEZ LT IR—NLF TP x
2 M, 07 e — OVERAEIRENBENCEY 2 — b bHIRE N2 Z e 2RI LET,; 2
D& 5578 NEHANOMD S OBRHSEELBVIA, __del () XY v FAIRER:
FEE T, A YKR=bEINZED 2 —ADELFHAETH S Z e 2 RIET 2DIELO0D L
NEHE Ao

object.__repr__(self)

repr ) HHARAALBEEIC L > TREUOHEN, A7V 27 v ERT RAKD (official)) XFHEFHEL 5,
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AR 6. TR (BEYIRRES S Z600UI) ACEOA 7Y =7 F2HERT 2DIEZ 5. A%
Python RO X5 RDJDTHZRNETT, TERWVWIRD, <...some useful description...> JEHDX
FHIPIRENZINRETT, EVEEIXFINA TS 27 P TRINIRD ERA, 7 FAD __repr _ 0 %
EFELTOVWT __str__ O WFERLTVWRINUE, 207 F7ADA Y RAEZ Y ZAD TFERHKD (informal)) X
FHIREADBERINZE ZIZH __repr_ _ O DELONLFET,

ZOBBIET ANy ZOBRICESHWLNE DT, 72 ADEREEA, DVWEVWTHRWVWE S REKLITT S
ZEWEETT,

object.__str__(self)

A 7Y 227 bD BERKD (informal)) 2 WIEFERITHE L XX FHIRBZEHET 572912, str(object)
EAHAAABBEE format (), print () WX > THENE T, EDEIX string A 7Y =7 N TRIFNUIRD
FE A

__str__ () PEMK Python RIEERT Z e PPARINBVEWVWIRT, TDXY v KX object.
__repr__ () LIFEZDET: XDEAR, EREMRLRRBIEZMEHT2 2N TEET,

FAAAR object I Xk > TERIN/2T 7 v MFEEIX, object.__repr _ O ZMFUTHLE T,

object.__bytes__(self)

bytes Ko TR E N, A7 27 PO FXFHRBRZFRLE T, T3 bytes 7P =2 b
ZRFTNETT,

object.__format__(self, format_spec)

format() MARAABE. 2612 74— v FEAXFII TFIL OFFi. str.format() XV v
FIZXosTHUHEN, 75227 D 7 7x—<v MEEIhz (formatted)” XFFNIRHIEZAED £ 7,
format_spec 5IEIX. BT +—~< v MbA T a OB EELXXFYITT, format_spec 518 DR
PUE. __format__ () BFEETZHNCEID FTH, IFLAE DY 7 RAFMAAABDNTNPITT +—< v
MEEZELLD, AL LSBT+ —<y M T a YRV E T,

BHED 7 —~< v MEXDOfEFIX, formatspec 2L TL X W,
ROERZ XTI AT =27 b TRINERED T8 A,

N—=Yay 34 TEHE: BTHROXFINPEINZEHE object HED _ format XYV v FiX
TypeError ZiXH L %7,

N—=Ya ¥ 3.7 TEHE: object.__format__(x, '') I& format(str(self), '') TIE&KL str(x) &
Ffiiciz b L7z,

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

object.__eq__(self, other)

object.__ne__(self, other)

object.__gt__(self, other)

3.3.
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object.__ge__(self, other)

INBiFVwbw 3 7 HLRILER (rich comparison)” XY v RT3, HAETFI YRLEXY v FHDOHIGIE
DTo#EHTY: x<y & x.__1t__(y) ZMUFHLET; x<=y T x.__le__(y) ZMUIHLET; x==y I
x.__eq__(y) ZMEFHELET; x!=y IZ x.__ne__(y) ZMFHLET; x>y E x.__gt__() ZMHUHL
F; o=y ik x.__ge__(y) ZMUHLET,

TRREB A Y v FREZONLIFIHMORTIIHMT2HAELZEL L TVWRVWE ZIZ, VIV
NotImplemented ZiR§ 2 d LNLERA, BRI LT, IEFEICHEITON- L 2ITiE False » True %
BLET, LAL. ThHDX Yy FREEDHEZEST I N TESLDT, HEE TS 7 — M EDOa Y T
FAL (2 21F if XOFEMHEIT) TEbIEE. Python 132 DEIZH LT bool () ZM:-UH L THE
ROBEMZHW L ET,

774NV FTlE __ne__ (Ol NotImplemented THRWIRD __eq ~ (O RKEELU THRERIEXEF T, LI
HAEDOMNIIIMICHEEROBRIZD D £ A, HIZIX (x<y or x==y) DETH 3 Z L IIMHEIC x<=y Tl
HHFHEA, TLERZ—DODHED S HEINIZIEF OEAE Z 4T 51213 functools.total_ordering()
PSR TLIZE N,

HARLADHEEEZ Y R—F L TWT, HEOF—IIHES 22N TES Ny adfe £ 7022 F%21E
LY EDEBERERNICOVWT, __hash. ) DRFa XY FHARZEIATVWEZDOTSIRLTL XV,

INHDRY y Rl (EBIEDEEE K- LRVA, A5 R—- T 258 VLN X5R)
SIBEANBZ2N=Ya VIZTFEELERA. LA, __1t__0O ¥ __gt__ O BHVWOKE, __le O
¢ __ge O WEHVWORS, BXU __eq Ot __ne_ O WZNSLHEORHFTT, BHETFNERS
RICH DOHIEE T ORIDE OWHE T OEEN 712 SN 77 5 2056, AHEE T O KE Sz X
Yy RPBEINET, 2O TRVBALOPHETOX Y v RPBEINE T, /Y77 7 2EEE
INEEA,

object.__hash__(self)

FHAAAD hash () BARRP. set, frozenset, dict DI Sy v a%ffio/zaL 7y a VEIOEFRITH
TEBRELP SN EINE T, __hash__ O IFBHERIRINERD EV A, ZDOXY v NITHREREE
. HEEREPELWA TV 27 MIRIUAA Yy Y afliz o W5 2T, A7V b T 2 =
THAHEIN B EREZ XTI NMIEHED Ty ¥ 2fHZ2/HT 58T, TAZhDEED Ny > 2fHZRET

BT ITHOLET,

def __hash__(self):

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

EMR: hash) BAT7Y 27 MEEOD __hash__ () XY v FHRT{E% Py_ssize_t OH A XY D i
HDET, Z4UF 64-bit TELFENTWVWBEE 8 N FT, 32-bit TEALFEINTWVWSE 4 N4 FTT,
ATV 27 PO __hash__ () BEIZD bit 4 XD FTHAREIBETSH 2581, L3 ETOY
R—=FFTBELFD bit [BZF vy 7 LTI, 59 5HHLRJFIER python -¢ "import sys;
print(sys.hash_info.width)" 2%E{TT2Z 2 TT,
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JIAD __eq () XYy FZERLTWARWIRS, __hash__ () XYy FAERLTIIRD EEA; 77

A __eq () BEFLTWTS __hash__ O BEBRLTORVES, ZOA4 Y RAX Y AEN Y ¥ 2 ATHE
ALy avERL L THEAERA, VIADI 2 —RINANBREI T2V b EERLTED., __eq 0O
XYy FEREELTVDZRS,  _hash () ZERBRLTERDEFXA, ZHUI. Ny ¥ arffEal s ay
DFEHICBVTHF DAY Y2 P4 I 2a—RXRTAVTHBZIEHEREINTVWENLLTT (X727 D
Ny Y alBPEIT B, #Eolzny a2 s hash bucket IZA>TLEWVWET),

I—H—FERITRET 74NV IT __eq ()& __hash_._ () XYY FEF->TVWET, 2O %, ([H—
TRV) IRTOA 7V 27 MIHUTHEAR D, x.__hash__() ¥ x == y 2’ x is y ¥ hash(x) ==
hash(y) O A ZERT 2 X5 REYIREEZERELET,

_eq O EA—=N=F 4 FLTWT __hash__() ZEFRLTVRNVT T AT, __hash__ () 1IIEEH
IZ None WCRESINET, 7T AD __hash__() XV v FH None DHFHE, Z2DY 7 ADA Y ARV AD
Ny Y R L X5 ¥ § % LR TypeError 235 241, isinstance(obj, collections.abc.
Hashable) TF v 732Ny Y aTiERdDL LTIELL BB EINET,

_eq O BF=—N=F A R LI IADPHEITIZADSD __hash__ () O EERRRELI-WER S, PR
!Z __hash__ = <ParentClass>.__hash__ ZWET BRI LT, ThE 4 Y27 REABRFNIRD
FE A

_eq O BA—AN=FALAFLTVRVIZ IZABNy YaPd K-t ZMHLIZWEE, 77 AEHIC
__hash__ = None #&®HTL XV, 7T ZAHE THRIIZ TypeError 2#H$ 2 __hash__ () ZEFHK
35 ¥, isinstance(obj, collections.abc.Hashable) MEUH L TiR-> T oy ¥ aAJREL #BIE N5
TL x5,

FAR: T PTIE. XFHL N4 B datetime 7P 227 F D hash_ O EIZFRIARARER
FURLMMET " YNV ENET, Ny ¥ afHIZEMO Python 7 vt AR TIZERTH Dl £3 25
Python Z# DR UEET 2@, FHTERIRDET,

COHME, HEIGEIN I AN CTHEMAOREMNRE On™2) StRRZEHT s TIIEEEISh
%% — B AWj# (denial-of-service, DoS) kﬂ?‘%ﬁ ET3, #EMIE http://www.ocert.org/advisories/
ocert-2011-003.html 2B L TL Z&E W,

1

Ny Y2 HOEHEIZ, BFAEDATL—Ya VIEFICHEL T, Python X ZOIEFTIFZRIEL TV EE
A (Z LTl 32-bit ¥ 64-bit DRI THHELZD 7).

PYTHONHASHSEED » SR L TL 72 & W,

N=TaY 33 TEE: N> aDIYXLEBT 74V bTEMTHED L7,

object.__bool__(self)

BH{ET A N HAAABE bool() #ERET A-DICMUHINE T, False F7/213 True 2RI 21T
D FERA, TDOXY vy RBERINTVWEWVWE E, len () BDEBINTVNIEMULH XN, #

3.3.

REHAY Y F4& 41


http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html

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

DFERMNIE 0 THIIE L ARINET, ZIADB __len. (O b __bool () BERELTORWITIUI.
FDITITADA VAR YA TRTEEAREINE T,

33.2 EHETVERZHRETA1XT S

UTOXY 9 FRERLT. 7 7R YRRV ANDOREMEEY 7€ X (BHEEOFH. EBHEEADAL x.name
DHIER) DEEEHNARTA XTI ENTEET,

object.__getattr__(self, name)
774N b DEET 7 A2 AttributeError TRIL 72 & (name 734 Y A X VY ADEME £ 7213 self
DI AN —DEMETHRWZDIZ __getattribute__ () B AttributeError %M L7275, name 7
X7 4D __get__ () P AttributeError ZiAMH L7z &) KIMUHENE T, TDX YV v FiF GIHHEZX
Nn7z) BHEMEZR T 2. AttributeError AL ZEH LRI D £8 A,

B, BEOBETEESRO»IE __getattr _ O FMOHINERTA, (T, __getattr _ ()
¥ __setattr _ () DEKMWICERFICINATVEHATT, ) 2hiE. 1EoLDE, Z5LAkVeE
__getattr__ () B4 VAR ZADMDIEHEMEICT 7 AT B ERRL 125720 TT, Fiz, Phird
A VYRR Y ZZEBITH L TR, HEEZ A Y AX  AOBMHEFECHALLZWI LT (Rbb it 7y =
7 MZHATZZ2T), BHEEZZER2CHELTV2ADDTEE T, ERICEMEY 7t 225wl
TBHFEE. LUFD __getattribute_ () XY v FESBHLTLEE W,

object.__getattribute__ (self, name)
PIADA VAR YRAIHT BIENT 7 R REET L -010, WEFCTFIHEIAET, 7T AN
__getattr _ () BEFRLTVBHE. __getattr _ () &, __getattribute__ () THIRINITIETH T
2. AttributeError Bt ZEZH LR W DIEINE A, ZDX Y v Fid IR NL) BIHEZIR S,
AttributeError fINAZ RN L E T, TDXY v FHRERINCHERZR EIHENRTLES DZFI <o,
KEORICEEIC, DERBEE2TAD7 72 AT, flZ1X object.__getattribute__(self, name)
DESIEES SADRAY v REZRUBEERZME - THEEEE 2 FAER D 8 A

AR SEENSCRIHAA AR SREBRICIE R X R X Y v FOMBTIE, ZOXY v FEGEHS
NBTeHHYFT, FHEAYV Y FRE 2L TSV,

object.__setattr__(self, name, value)
BHEDORAD KA LN B HINE T, ZHUTBEHEORADBRE (Tbb, 4 VARV AFHEHEAD
EDORA) DRO DI ENE T, name FEHEH T, value 1ZZDEHEITKAT 2ETT,

__setattr__() OHPTA VARV ZABHANDRADBER S, EESZ FADZHEFLEAIDAY v K&
MUOHX BRI D 8 A, flZIX, object.__setattr__(self, name, value) ¥ L E7,

object.__delattr__(self, name)
__setattr__ O BTV ETH, KATRELEDHIBREZITVWET, TOXY vy F2EETLIOER, 47
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Pz 7 MZE 5T del obj.name BEMMH ZHAETHT LR IFIUIRD 8 A,

object.__dir__(self)
F 722 MZ dir(Q) DEUH IR ZRFOHINET, O—Fr Y ARRINZR TR D £/ A,
dir() BBEN/o—F Y A2 VA MZE#BL, Y=L %D,

EDa-ILORKETIERENRAEZTAITD

KRR AROD __getattr__ & __dir__ b, EV 2 —VEBHNDT 7L RAEDIARZTA XTEDIMHERET, £
Ja—bLNLD __getattr__ BBUIEMERTH S 1 582D, fHE L{E%iE$ ) AttributeError
TEHLET, BEPE Y 2-1A 7T 27 D5, BEDOHEK., DFED object.__getattridbute__ () THAT
Do oTIGEE, AttributeError BT BRI, £ 2 — D __dict__ » 5 __getattr__ HHREX
Nxd, Afdro58E3. ZOBEMATHOHIA, MRMEINET,

_dir__ BEESIBEZUORS T, BV a2 - D7 7R ARRERLHIER T XTI DS — 7 v A BRI TR
B FEVA. FETIHEE. ZOBMIZEY 2 —LOE®D dir() BRZ FEXLE T,

XD HDPNKETDEY 2 =V OEE (BHESRL T BT 4 DRERY) DHARXIA ADIDIZ, Y 2—ILF T
Y2 D __class__ JBMIC types.ModuleType D% 77 FADHETEE T, HIZIXRKDEIITRKRD £

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 {attrt...')

super () .__setattr__(attr, value)

sys.modules[__name__]._ _class__ = VerboseModule

AR: TP a2—010D __getattr__ BEFELZD __class__ ERELZDLTD., HENDHZ2DIEET 7€
AZADEXPMEDNBRERIZTTT - Y 2—1D globals NDEET 72X (EV2a—LHNDA—KhbHEE
P2 —L®D globals DE¥HLTD) BELZITER A

N—=ay 35 TEH: £V 2—1VDOEY __class__ DBEZAAAREIC R D T L7,
N—=Ta ¥y 3.7 TBI: __getattr__ £V 2 —VEME __dir__ €Y 2—VEM,
BE:

PEP 562 - €EXa—J)L® _ getattr__ ¥ __ dir__ EYa2—1D __getattr__ BB LU __dir__ BHD
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A,

FTRAXYU1) T2 (descriptor) DR

MUTOXY vy Fld, ZOXYy FEFEDI7IA (WbWwd TRI VTR (descriptor) 75 R) DA Y AR YR
B, F—F— (owner) 7 7 ARXHET I L ZROABHEINET (FRAZ VY FRIE, A—F—DF F REFHD,
ZOBOWTNDD 7 Z AFEITRITIIRD FHA), UTofITIE, ” B L& AiHA—F—2 520D
__dict__ ®7m 87 4 (porperty) DF —TH 3 k5> @HEEZIEL£T,

object.__get__(self, instance, owner)
F—F = 7 ADBUERET 2 (77 ABEANDT 7 ER) B, A—F—2 7 ADAL Y AR ADEN
ERRT S (4 VARV RBUEADT 72 R) JFEKHUHINE T, owner 1FEICA—F—2 F AT,
—7. instance XBENDT 72BN T B4 V2R ZADBEED owner ENLTT 7 ASINIZGE
& None ICZ&D £, ZDXY vy FNiF GIHRINL) BIEMEEZIE S, AttributeError flSb 2 iXH Lk
IR H TR A

object.__set__(self, instance, value)

F—F—TFADA VAR instance EDBWEEFT2ME value ITERTET 2 RICFERH XN E T,

object.__delete__(self, instance)

F—F—TFADA VAR VR instance LORBHZHIERT A RICHOHEINE T,

object.__set_name__(self, owner, name)
F—F =227 7R owner PERSINRETHIHEINET, T4 A7V TR name 1IZH D H TS
NE7,

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')

X VT RAF T FOER 2B L TS0,

N—a v 3.6 Tl

__objclass__ J&MIZ inspect YV 2 — NI X o THRIRSN, ZOF T =27 MERSINT FAZKET 5
DIZfbNET (ZOEEZBEYNEREL THBL . BRI 5 ZADEMEZFETRITGRRZ2PNTITRD £7),
UCHENZMCE 5Tk, COBUETIHEINZZ IR (B LEFEZDY T I R) DA VARV AH 1 HFEHDA
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BRI LOES L CEBERE ATV S 2 L AR $ 7 (Hl21E. CPython WS ATV C THEITEA
FAYy FICZOBRMERELET).

TRV T2DOFUHL

—IC TRV TR, Rk 7 RIS 2811E (binding behaviour)” Z$ 20X 7Y = 7 MEHEDOZ T
To TAZVFRIF, TRZVF&T 8w +an (descriptor protocol) DX Y v F: __get__ (), __set__(), B&
O __delete__ () BffioT, BT 7R EA—N=F A FLTVWEDHDTT, ZNOEDXY v FOWTNHLH
AT MWL TERINTVEIEHE, ATV VITRZ VTR THLEVVET,

BT 7 2ADT 74N OEEZ. A7V 27 FOHEFE L SEEZMOH LD EERELLDHIBRLZD T3
WS HDTT, BlZIE, a.x ICXZEBEDOMETIE, £3 a.__dict__['x'] . KIZ type(a).__dict__['x"']
. FLT type(a) OEJEI FATRAE I FRATHROVHDIZHEL . Vo BESIGHEBEIRI D 7,

L2 L, MBEWURDMED, TRAIZVTRAYy ROWITNULEERLTWS A 7Y =7 bTHIUR, Python &7
T AN FDOEEEF—N=F 4L LT, RDDIRTAZVTFEZRXY v REMUHLE T, SLROEHEOFD Y 2T
TARAZVTEZRXY v ERREPHENEZ DT, EDTRAZ Y FEZAY v FAERINTVT, YD LS PSSR
TeITHRFE L E TS

TAZ VTR LR 725013, BHEALANDOHM (binding) . $72D5 a.x TI, 5IBBLDOLSITT
A7) TREEEINEDIE a KWKIFLE T

BE#EMPUE L (Direct Call) D HMT, 0D o IMONRVEUH LEEIX, a— FRHFTEEZET A2 ) 74
AV FOMUHL: x.__get__(a) 2752053 DTI,

A1V XA AR (Instance Binding) #7927 bA VARV ZAANFET 2L, a.x EFEUH L type(a).
__dict__['x'].__get__(a, type(a)) WCEMXNZF T,

25 AR (Class Binding) 7 7 AAKMT 22, A.x FMCHL A.__dict__['x'].__get__(None, A) I
EHXNET,

super R#& (Super Binding) a »% super DA Y A X Y A TH 355, Hid super (B, obj) .m() 275 ET A
AEWT BIZHT LT obj.__class_.__mro__ ZMRZEL. KIZHIHL: A.__dict__['m'].__get__(obj,
obj.__class__) TTRZ V) F7REMUIHLET,

A VAR ZARTIE, TRZVTRECHLOBEEMIZE D TR ) FEAPERINTOWEPIKEL
FTo T—RTARAIZVTRIZ, __get__ () & __set__ (). __delete._ () DEEOHEREZERT LI ENTE
¥, __get () DERINBVERICIE, ZORBBCT7ERT2L, ZOF TV DA VAR REFE
WZEDEDDZ2HBEZRIE. TRAIZVITXA T2 7 VEAPIR-TEET, TRAIZVTED __set__( &
__delete__ () ¥ 206602 ERLTVIE, 7T—XTFTRAZ V2D ET; S LWAH L SERLRY
R, FETFT—RXTRIZVTRTT, @F. 7—XRTRAIZVTRXTIE, __get__ () & __set__ () ZEHFL. —H.
HF—RFRZVTRIE __get__ O XAV vy KL2HDERA, __set__ (O ¥ __get__ () BEHBLEF—XT
A7) TRIEF A VAR AFHENTREEENIFHERINTD, HICZOHEE A== 4 FLE T, xR,
FF—2FR7 ) TFROGEE, BEEIEZA Y ARZ AT =N=F 4 FEINFET,
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(staticmethod() % classmethod() ##&¥r) Python XV v Fif, F—XFR 7Y Fxr LTHEEXNLTWY
T, FOMR, A VAXVATEXY Yy REHERLEZDA—N—54 FT&EXT, ZOZIZED, LA
VAR VAMEIL T T ADMDA VAR A AW B AEHEREET A e TEET,

property () BIBUIT —X T AV FRE LTHEINTOVET, HoT. A YAX Y RZH 2 T a7 1 OEIE
A —=—N=F 4 RFTEHZENTETEHA,

slots

__slots__ EES . (FaRT 4 DEI) TEXAUNEHRNICEST L. (AR ___slots TEFL
TWEDPHEZ 7 RACTFHELTOWE2TRWVWERD) _ dict % weakref  ZAERLRVEIIWCTEE T,

_dict S DICHART, HIWTEZXEYZEIEI L) REFNTT, BHEFEROAY—-Fa ik DALET
%9,

object.__slots__
D 7AERIIZ, A VAR APV E-AZRT, XTI AT 77N, FRBFINDS—7 >~
2EMRATEET, _ slots  1F HA VARV RN UTES SN ZBIC LB so RAEEUE fECR L.
_dict___ ¥ weakref  DPHEMNICER IR BVWESICLET,

__slots__ zFAT3EDER

_ slots  BFERERVWIIZADSHEKTIEE A VRERVAD _ dict  JBMY _ wedkref B
WEHEICHIHRRET T,

o dict _ BEDIRVEBE. _ slots  WHIEIRTOROWEHILRERE A VY AX Y RAIRAT S Z i
TEFHA, VIBBINTORWERELEZFH > TIRAL XS & LGS, AttributeError MM XN FE T,
Hil R ZBEEFINRALZZVDR S, slots  REST 2RI ' __dict__' ZEREZDOS—F7 VY RIZ
BIMLTL7ZE W,

o slots  BEBLTVWDEIZIRADEA VARV AIZ _ wedkref  BEDRWGE, £ VAR Y AN
32595 (weak reference) 3V K — FINFEL A, FEBROVR— FDBBERS.  slots  ZEHET
LR ' __weakref_ ' BEBH DI —F Y RITEILTLEX W,

o slots ¥ ZI7ARADVLNNVTEEBIINT 2T7R 7Y TR (TR VTE (descriptor) DEE %%
M) 2o THEEINET, ZOME. slots  WWEBRINTWVWABA YRR Y RALEHD T 7 4L Ml
77 RAEERH o THRETERLR>TVET; £ LARVE, TAZVFRIZEEZRAZ Y Z AN I
EXLTLEIDLTT,

o slots  DESOERHIX., TOAPERINIZZ IR TICEEEVERA, BV IATEEIN
_ slots W3 F77RATHHMAFBETT, LZL. FZ7I7RF. BED __ slots (222 BMD R
0y FOAFIDAZD ZNRE) ZERLLWVED* dict_ * X wedkref  ZFHFET,

o« HBIIRAT, HEZFATITWREBRBINTWVWAIRLY MNP EBELLES. BHEZS 2020y FTESE
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ENTVEA VARV AERIZ (TR T REZRIRS AL EHZEFLEWVIRD) 772X TELRLR
DET, ZAUTED, a7 7 LADBENTEICKE>TLEVET, FRIZ. ZOREE BT 272125
PDF v ZHBMEINENS LATEEA,

22T slots &, int % bytes X tuple D L5 "AIZERD” lAAAEDPSIREL 2 T AT
FEEL 8 A,

_slots W, XFHITRHROWRIEAGEA 79 = 7 b 2RATL e TEEY, HEMLEHES ZenT
X7 LUK HEORF —ITHY T 2 Mo DREREERAEID 4 Toh b LA EEA.

_class ~NORAWE, WHDZ I ZAMEIL  slots BFFoTW3 e =DAEEL 5,

BROZAay FFROBRS SR 2oL EMAKIITE X TN, Ay PTERS LB RO 2
FJRF 1 DRBEONET IOEEZ I XDy MIEBTRITNZRDERA) - ZRITERT S L
TypeError M ENE T,

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

However, the _ slots  attribute will be an empty iterator.

333 VSREMZENRAEIAZT S

IIAPMD T F R MET B ZWHhT. MATTDZ T XD init_subclass  BMUOHIIhET, Zh
AT, YT SADEEELETLZ I IREHEL LN TEES, Zhidk, Z77A7ar—xrer
THRYUTWETHA, 77 RX7FaL—&xp, ZADPEHSNERED 2 7 2D HITHES 5 DI LT,
__init_subclass__ &, 25, ZOXY Y REERLEZIZ FRADOFROY 77 5 ACHEHAINET,

classmethod object.__init_subclass__(cls)

ZDOXY v RiE, ZNDBERINZT I ADRRKINZBICHATIEOHEEINE T, cs EHFLWI T 52
T3 DLy TOAVY FEMAVRARYARXY v FE LTERINS L, BEEINICZ 52X Y v FIZEHX
NEJ,

LW 725200 72%F—v—F58IZ. BODOY I AD __init_subclass__ IZE I N FE T,

__init_subclass__ ZAALTWAHD 7 S22 DHEHEDZDIZ, UTOa—FDO XS ITHER
F—U—FHERIG L6, O5IEITRES 7 R EETRETT:

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

cls.default_name = default_name

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

pass

object.__init_subclass__ O 7 7 4/ P EEIIHITOVERAD, [M50D5/8 L & HIFIHI T
Bak, =o—%FEHLET,
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AR: XX 72DV b metaclass 135D ORMEIC X > TIHE XN, __init_subclass__ FIHEICHE
SNBZLIEHD FRA, EEOAZS 52 (BRI E Y FTIERL) & type(cls) ¥ LT 7L AT
xFET,

N—ar 3.6 TEM.

AR SR

T7 ANV ETIE, 7 7R type ) 2o THEREINE T, 7 7 AREIEH L WEHTZEMTEITIN, 7 724D
type(name, bases, namespace) DFfFRIZE —H MBI E T,

I IRAER T ORI RAEXAL R TEET, FOROHIZIXT T AEFHEITT netaclass F— 7 — Rl EET
P EDEDREBEEBFRITICECHED 7 7 A2 HA L £F, KXOHIT MyClass & MySubclass IZiliF L b
Meta DA Y ARV AT

class Meta(type):

pass

class MyClass(metaclass=Meta):

pass

class MySubclass(MyClass):

pass

75 ZAEBROPTHRESNMOF -7 — FEIEE, BBRTZINTOX XY 7 2BECEINE T,
7 I RAEBENETEINBZEC, LTORTy I7TH4EC £

o MRO ¥ bV ORRDTHNS;

o BYIMART S AMPREZND;

o 77 ADHFEMDPEEME NS,

o« VI RADAEDNFTEIND;

« VIRAXTV =T MHMELN S,
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MRO I kU Dfi#R

77 AERICHNDHIED type DA VARV ATRBWES, TDA VARV AD __mro_entries__ XYV v
ROPMBRINE T, A -o725E6, FOHEZODDEEHRICROX SN2 L LT, __mro_entries__ X
Yy FHARCHENE T, COXYy FiE, ZOEERDNDLDIZHEDNS Y 7 ADX TN ERIZFIILD T8
Ao TDRTNVZZETHZZdHD. ZDOXIBBETIEIZOEKIIMHAINET,

BE:

PEP 560 - typing €Y a—1 eIV v 7RI T 2B 7IC k2 Y K- b

B X R Y S ZDRE
55 RFEFEH L THY R X2 5 2%, O LS ChEShE T
o HELIIRINAERA X2 5 2B 52 5ATORWEEE. type() HEbILE T,

o BIRINZZAA R ZADEZ5NTWT, 20D type() DA Y ARV X TREWHE, ZhEXX T TR
&L TEE#FOE T,

o BRI RA R SR LT type() DA Y ARV ANEZ bk, BHENERINTVLEEE &d
IRAEL (AR TERD TO) X227 7 2MMbh g,

BOHIENRA X7 Z 2, (b LHNUL) HRMIIEEE N XA L7 7R, HHEENLTRTOR-X T F R
DRARYZ FIADBBEINE T, MDBIENRAXZ T RE, TNOEDRXXT FAFRMDTRTOY T RA T TH B
EIRDBDTT, XX ITRABEMOEND ZDHER - X RIFIUE, 7 7 AEFKRIE TypeError TERML 35,

75 ZADREZER DR

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

__new__, but when the final class object is created the namespace is copied into a new dict.

RXRT T A __prepare__ BUHENRVWEGE, 77 XOHFIEMIZZED JHEMEvvy e LTHHbE N
£9,

BE.:

PEP 3115 - Metaclasses in Python 3000 __prepare__ #HiZEM 7 v 7 DEA
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75 AEKFBDORIT

7 Z AEED (KEHITIE) exec(body, globals(), namespace) & L THEITINET, @HEOMIEL L
exec() DEEREWIE, 7 I RAERPEBAT TITONIHE., LI LRI -FITLkoTT 7 AERNK (R
DAYy REBY) PBREDORAT =T LMD R 2T o801 2B TEL 20 RTT,

UL, 77 RERDPEBAETITONIRTE R, 77 ARNETERSINIZXY v NlEF FART—TSTEHRS
NEAEERZZLIETEZERA, VIAEBRIIA VARV ARAXY DT TARXY vy ROBRPIDINT X — &R D
57 7% RF 50, ROHTHIAT 2, BERWEHHNRa— 76 TW5 __class__ B 7 7€ ALK
b £8 A,

ISZAFTS T FDIER

IIRARKDEITIZE > T 7 ADHFEMBHIIAL T 7z 5, metaclass(name, bases, namespace,
xxkwds) ZIPUH T I TIZIRAF T 27 PHBEREINET (ZZTEINZEMDF -7 — FiX
__prepare__ IZEEINZHDEFRILTT),

DI IARFTTY =7 MiE, super() DFESIBERICE > TBREINZDDTT, __class__ 1. 7 F AKKH
DAY v W __class__ E721d super DVWITNEBR LTV ARHEIL. T 281 12X o TIERE L2 EER
Dru—Y % —ZWTT, UL AV v NITESNTRIDOTBICE S\ THIEDOM O L2175 DI
NBTITRAEREA VAR ZADHNENE—T, super ) OSBRI L FT AN R a—FIZESWTER
SINTWVWE Y 7 A% IEREICEHAT 2 Z L ZA[REIC L X5

CPython implementation detail: CPython 3.6 DIf&ETIE, __class__ ®iX, 7 5 AKHTZERICH 5
__classcell__ TV MU= L TXRI FJRIZEINE T, __class__ LABPFELTWEESE. 2075
AMIEL K WL E NS 72012, type. __new__ O LICHET 2 £ T LRICEHMSINE T, RBLEHBEIR,
Python 3.6 Tl DeprecationWarning {272 D, Python 3.8 TlZ RuntimeError IZ74 D £7,

FTIHNEDXRT T A type PHRMEINCIE type. __new__ RMUHIT XX 7 522 F-oTWBE EX, 7T A

A7V 27 bR LBRIZRO AR X MEOFIEDEE S E T

o FANZ, type.__new__ 2% __set_name__ () DEBRINTWVE T 7 ADHLAIEMIIHE2ETDTRAIZ VTS
REINELET;

o RIZ, FNHLTD __set_name__ XY v FH, ZDRXYV vy RBERINTVWDE I IR, BIXUZFIIWZE
TEFRZVFRIZED Y THRTWALHTES L LTI E T,

o WRRIT, FILWVWI I RADXY v FIBRIEFTT S EICMESTZ2H 2 5 AT __init_subclass__ () 797
DI X FE T,

IIARFT T 27 POMERENT BRI, 7IRAEBRETENTVWE I IAT7aL—& (b LHIX) T/ FRA
T2 PDEEIN, TAL—ZRBET ATV MR TERINEZ IR LT —HIILOLREITZEMIZHE
BMINhET,

LW 72D type. __new__ THEMINIzE Zid, HARIZEMGIEE LTEZoNA 7Y 27 MEH LVWIERF
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e~y U NCEH-IN, TOA 7 7 MEIEINE T, HILLER-LEZ0EFHAE LEHO 7 F >
Ty &N, ZI9AF T2 D __dict__ Bk £9,

BE.:

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

ARY S5 ZADAE

X &7 5 ZFBY R NVBENAMEZ > TWET, TRETRINTELTA T 7, FIEEA o 75,
AR T z—ADF v 7, BHIFV XA~ ay, AE a5y 14K Fuxs, 7L—27—27, ZLTHH
)y =20y 7 A Vo DRH D FT,

334 AVRAVADAREIIAREY T IS RAFT VY

LTFDXY v FIdHAAABEE isinstance() ¥ issubclass() DT 7 L s DEIEER LHEEZ T 2DICFHAL
%9,

FHIZ, abc.ABCMeta X X7 5 R, HIREE S 7 X (ABCs) &7 REBEJEK Y 2 X (virtual base classes)” & LT,
flid ABC 28, EEDZ 7 2% (HAAAHZ &) BITEMT 272012, ZhoDXY vy FEEELTY
S

class.__instancecheck__(self, instance)
instance A (E#E, FIIMEEIND) class DA VAR VAL ZEZHNBHEIT true ZIRLE T, EFEEH
TWiUX, isinstance(instance, class) DEED/-DIIMEIHINE T,

class.__subclasscheck__(self, subclass)
subclass 7% (B, F7XMHEANC) class DV T2 T AL EZSNBHEIC true ZIBRLE T, ERINT
WAL, issubclass(subclass, class) DEEDDICFEIHINE T,

BB, TheDXY v Fid, 73X®m(xﬁ&ix)tfﬁ%éﬂi?o%W@&ixm&ixxyyﬁzbf
ERTDIELWETEEZFHA, NI, A VARV RAZNEBN I SR THB WCDH, A VAR Y ZITENR
HINDIFHAY v FOMEE—HLTVET,

BE:

PEP 3119 - HREEJVSADEA MRHEEZ 7R (abc EY 2 — L% ZSR) 2 FiBICEMT 2 Xk
BWToO#EHHED S,  instancecheck () ¥ __subclasscheck () %@ L T. isinstance() &
issubclass() IWHBEDOEELZ X B2 -0 DIEOTLRRHD D 3,
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335 JxxVUyIB%EIZIalL—+T3B

FikX Y v FZ2EHT 2T, PEP 484 T EES NP =3V v 7 7 7 A (BIZIF List[int]) ZHAE
TEET:

classmethod object.__class_getitem__(cls, key)

key \CH MBI THRIRMLE N 22V v 2V FRZRTA TV =7 FRIELE T,

DXy REIZIRFA 727 VEEDPOLMEBEIN, 77 RDORIRITERIN T W26, BRI IR XY v
Rz b 9, 2O ICHENZEL Y FTHS 2D iboTWW3 DT, TR TOMHIZHERX A
Ao

BE:

PEP 560 - typing €Y a— 1Pz )y 7RI T 25271k 2% K— b

3.3.6 MU LAIGEA T/ b 22l —+F 3

object.__call__(self[, args...])
A VAR AP LT RN B EINE T, 20X Y v FRERIN TV BRIHEA. x(argl,
arg2, ...) & x.__call__(argl, arg2, ...) ZEIEFEVEZIDICRD FT,

33.7 A7 F%ZIIal—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 pro-
vide the methods keys (), values(), items(), get (), clear(), setdefault(), pop(), popitem(), copy(),
and update() behaving similar to those for Python’s standard dictionary objects. The collections.abc
module provides a MutableMapping abstract base class to help create those methods from a base set of
setitem__ ()

__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 concatenation) and mul-

tiplication (meaning repetition) by defining the methods __add__ () radd__ () tadd__ (), __mul__(),

) —— ) ——

__rmul__() and __4mul__ () described below; they should not define other numerical operators. It is rec-
ommended that both mappings and sequences implement the __contains__ () method to allow efficient
use of the in operator; for mappings, in should search the mapping’s keys; for sequences, it should search
through the values. It is further recommended that both mappings and sequences implement the __iter__ ()

method to allow efficient iteration through the container; for mappings, __iter__ () should iterate through

) ——
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the object’s keys; for sequences, it should iterate through the values.

object.__len__(self)
ﬂ?U\H:'l Lf?ﬁéﬁﬁﬁgﬁ len() ZFEELET, 77927 FOREZ 0 L EOBE TR RITUIRD £
Fho Floo __bool__ O AV Y FEERLTELT. __len () XYYy R0 ZET IS RATI=S
ME, T NVHE Y TFAPTIMBLARINET,

CPython implementation detail: CPython Ti&, #7227 FOEXIEHATD sys.maxsize
TH2IeHPERINET, KID sys.maxsize TR 255G, (len() D XD 7R) WL D DIERER
OverflowError ZXXH$2TL x5, EMBMEY L TOHET OverflowError ZEHLAWE 51T 312
X, 7Y 27 MlE meth: bool XYV v FZEZFELTORITUIRD FX¥A,

object.__length_hint__(self)
MEH U T operator.length_hint() #FHEELF T, A7V 27 FVOMEINIEX (EEOb DL E
Dot D%”?blof: DT 20 LNELEA) ZIREZITNUIRD FE A, BEF 0 U LOBETRITNUIR
hFEHA, IRDMEIX NotImplemented ¥ 2 2HEDH D T2, ZDHAEIE __length_hint__ XY v K
PR TGELRCE/DNE T, TDX Yy FIFMPICREILTH D, EMHEIEISHETED D A

N— a ¥ 3.4 TEM.

AR RS540 70EF UTO 3 XYy PRIk o THMRIZITbNE F, RO KSR LI

al[1:2] = b

KD ESITHIREH

a[slice(1, 2, None)] = b

UTFbHREETT, FELRVWRAT 4 ADEZEIZ None THD SN E T,

object.__getitem__ (self, key)
self [key] OfEFHI (evaluation) ZFEH T 27D UHEINET, >—F Y RADOHE, F—t LTEK
CERTARA T 27 P ZMTERITINERD FEA, (¥—F Y RABELI2L—-FT558) BDA4
VT ADRIRNE __getitem _ () XYV v RREL D FET, key BAWYIREITH - 72385E ., TypeError
ZREELTHDPEVERA; (EOD/( VT ZMECH LT & 2 DR 21T 5 72 1T) key B3> —F7 Y 2D A
VT ZAEENDMETH 258G, IndexError ZAM LARFIUIRD R A, v TRIOEEIE. key ITFR
DB LG (ayTFl ’Eihflﬂiﬁb\% ). KeyError %k LTI D £¥ A,

AR: for =TT =TV RADKEEEZIELSBETE 2 X513 572012, RNIERA V727 225t
LT IndexError 23 EN2bDHIFFLTWVWET,

33. BHAV YA 53



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

object.__setitem__(self, key, value)
self [key]l I T E2RAZLREET 27D UIHINET, __getitem _ () LR UFEERFEEIHTIEE
DET, TOXY v FRFEETZZDI3. Zﬁé%-—kﬂ‘?‘%@@ SEEYR—MLTWED, FikkkhF—%
BIMTE2 X5~y TOBEL, DIEERCEESMA LIV TEDLY—F Y ADEHERIITT, NER
key i LT, __getitem__ () XY v FERRDBISOEHZITHRITINILD €A,

object.__delitem__(self, key)
self [key] DHIFRZELET 27-DICHFIHINET, __getitem () EFUEEFHEIDTUIED 7,
DAYy FERETEZZDX, F—DHIRRZYR—-PLTWE Yy 7OEEL., ERZHIRTEX2> -7
VADFEIF T, PIER key WX LTI, __getitem _ () XY v ReEFEOHIINDEHEZITORITA
372D £8 Ao

object.__missing__ (self, key)
self [key] DHELEICEVWTHENLCF —DHEMLEL R oG EIC, dict DY 72753 2D7DIZ
dict.__getitem _ () WX XoTHUIHINET,

object.__iter__(self)
DAY v R, ay7F ML TA T L= 2PEREINT B EINE T, ZOX Yy Rk, av7
FHOETDOA TV 227 M- TRIBIETE 2 k57, FilehA 7L -4 7Y =27 M RRE TR
BOFERA, S BV TR, a7 FHROF—IZE > TRIELE L 2T ) 8 A,

ATVL=RA T2 PTHIDXY v FERETINERDDET; A 7L —2DGAE, HOEHEZIR
RINERDFERA, ATV —&2F TP =7 MZEET % & DR E#IZ. typeiter %%ﬁﬁbf<7\:éb\o

object.__reversed__(self)
reversed() MAABBEBD A4 T L —2 a Y E2FEET DI, ((FETAR) HUOHLET, v
TIFHNOEEBLZHIACA 7L — T2, FiLnA TL—ZZRIRETT,

__reversed__ () XY v RBPEBZINTVRWVWIEA, reversed() HIAABEEIX sequence 711 + 2L
(__len__() & __getitem__ Q) o7z FRIC7 # =Ny 7 L& T, sequence 78 k 2)LEHKR— b
L7272 M, reversed() XD MOV WHELRMTE 2BEICDA __reversed__ () &
ETHNETT,

fiE 7 A MEETF (in BXE not in) [ JlE., 27 FOBERICHT IREWED L S icEEINET, Lh
L. v 7F 437927 bTUTORRXY v FEERL T, EOMERNREEERTo-D, A7 27 234 T
FINTHRATHENVWEIIITEET,

object.__contains__(self, item)
J'rﬁ):'TX MEREZFEET 27D CHINE T, item B self MITHIES 2HECIEEE. 25 TRV
WIAAZRERTNERD ERA, vy TA 7T 27 FOBE, EHPF—HOMTIIRL, F—1Tx0F
JHETX FEEZRTIIIRD FE AL

__contains__ () BEBLEZVA T2 ML TIE AT T RAMIES, __iter () Zffio
FREERRAZT T, KW —Fr v 2ARE e b all __getitem _ O%ﬁmiT‘iﬁ TJ7LYAD
COFE ESBLTTFXW,
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3.3.8 HMEEZITIaL—FT3

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

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

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

object.

object.__xor__(self, other)

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

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

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

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

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

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

object.__ror__(self, other)

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

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

AR AlloEATF OB ENOBEEFORMOY 77 5 A THD, ZOFTIZS5RATHEAY v FIZ
T ZRERAY v FPEZREINTWBEEIIE, EHOBEETOIERGT A Y v REMRENZEHS. ZDX
Vo RBEEINET, COEBHMNICED, $ 77 I ZABEOEEE A —N—5 4 522 LHAREICR D
%9,

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

object.__imul__(self, other)

object.__imatmul__(self, other)

object.__itruediv__(self, other)

object.__ifloordiv__(self, other)

object.__imod__(self, other)

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

object.__irshift__(self, other)

object.__iand__(self, other)

object.__ixor__(self, other)

object.

__ior__(self, other)

INBEDRXY Y FERUEHUTREREMRA (4=, —=, *=, 0=, /=, //=, %=, ¥¥=, <<= >>= &= "= I=) &
FELET, ThoDX Yy RIF#HEEA YTV —RT (self EHET2) 175 XHikA. TOME (2
WEIEZHD EFVAD self THHONERA) ZIREILINEIRD EVA FFEDAY v Fﬁ’i%éﬂfb\zﬁ
WIGE., ZOREEMEBEIIEEDOXY Y FIZT7 4+ =Ny 727X NET, BIZIX D _dadd () XYV v
FEFFOIIRADA VARV ATHBZGE, x += yIid x = x.__iadd__(y) EFMTT, Z5 TRV

B, x + y OFFfi L FFRIC x.__add__(y) ¥ y.__radd__(x) B’FEINF T, FEDOKKTIZ. RENR
AFFHLRZVWT 7 —1cb 2 d LA ¥ A (fag-augmented-assignment-tuple-error ZZf L T L 72

*3

*4

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

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

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

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

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

DEEA.

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

AR BRAS SZA0—BWRROLD. __index () BERSINLGE. __int__ () bFERI N

LRETHY, ¥BLHFUCMHEZETRNETT,

object.__round__ (self[, ndigits] )

object.__trunc__(self)

object.__floor__(self)

object.__ceil__(self)
FHAA BB D round() ¥ math €Y 22— LEED trunc(), floor(), ceil() OEENSLFEUIH X
¥3, ndigits 25 __round__() WEINRVEDIZ, ZALDETDX Y v Fid Integral (2 TWIiE
int) KYIDFEDLNLATI 27 FOEZIRTNETT,

_int__ () DEBINTOVRWVWESIE, HAAABEED int() & __trunc__ () N7+ =Ny 7 X
%9,
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3.39 with XAV THFIAIHR—T v

AT FRA IR — v (context manager) Eid. with XOFETRII T VXA LAV T XA M2 ERT 24T
V7 PCTF, AVFTFRAIYR=I v, a—F70 v 7 2ETT 0L ERAD OB XUCHODNLES
Pngd, aYFFRA P2 —Y v 3lE, with X (with X OEZZH) I DEHIRE T, ZhdDX
Yy RREHETSET e TREITE I b TEE T,

AVTFAITA =Y vy OREWLRFENT E LTI, xR —rOUEROEREB I UEH, VY —20R v ¥
vryvav s, I7A40MDF—F e ru—IXkERETFLENE T,

AVTHFRAIIA=I Y IZOWVTDE 5K BEHRITOVTIE. typecontextmanager Z B L TL X W,

object.__enter__(self)
AVFTFRAINIF =YY DDADOTERITINZMETT, with XiE, XD as HITHEXNHERT
DAYy RERUHLET,

object.__exit__(self, exc_type, exc wvalue, traceback)
AVTFRA A=Yy DHAOTIEITINZUETS, NTA—=KIF, aVTFRAIDPKT LEERE %o
IOV THAL TWE T, a Y7 F X Pt 23T LA 2 TO5 8 None 23
WESNET,

b L. ISR S, 220X Yy PN ZIIGIL 72W5E (Thbb, fIAPEEIN D ZHEWn
BE). ZOXY v Fid True ZIRSBEBDHD 9, 25 TRINE, 20XV v FOKTE, flFhiE
WHEDIEHE TSIk £T,

__ezit__ () XYy NIRRT PN 2 HEERLEITRETED D FHA, Zhd HOHLHIOEfETE
o TEE W,

BE.:

PEP 343 - "with” X Python ® with XDfLkE, Tx., BXOFDPEHEINLTHET,
3.3.10 XY v FIER
HARLD Z AT, FFEX Y v ROBEOETH LK, 7927 bDA VARV AFEETIERL, A 7927

FORITERINTVDE L ZIZDALELLENET 2 Z e PFRASINE T, ZOEEDDH, ITDa— RStz
EHLET:

>>> class C:
pass
>>> ¢ = C()
>>> c.__len__ = lambda: 5

>>> len(c)

Traceback (most recent call last):

(Ko<= 1%i)
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(AIDR=I 5 DREE)

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

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

ZOHEDOE R RBZHEHIE, __hash__ O & __repr__ () WV olztype A7V 27 b EEFLIXRNTOA T =

I FPTEBRBEINTVAEHRXA Yy FIZHDEFT, ThH6DXY vy FORBBROMREBESBEHOBRE S a2 2 fi- /-
BA. type 7Y 227 PEKICH LTETFEINZE ZJIZKBRLTLEVE S

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

True

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

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

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

TIADIEEAV v FEIZIDIIICLTEITLES 522 i ‘metaclass confusion’” FEENZ Z ¥ d D
D, FIRX YV v FEBRTI L ZREA VARV ABANA RZATE I CHEENET:

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

True

EFEMED 72D VAR Y RAJEEZAF 9 T T 2DITMAT, FiRAY v FRREIA T2 bDRXXT 5 A%
EOT, __getattribute__ () XY v RHNL AL ET:

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

>>> 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
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ZDEXSIT __getattribute__ () BEHEENANSZAT BT, FEA YV Yy FOTMWICHET 25 2BEOHHE
GIEFHZ I (FHA Y Y FI3A V2TV Zp5—B L TETEINI DI FIRALT T 27 MZERE LEITIIE
BHBW), A VX=X E2GEHLT 27-DDRERRHPIFICAD £5,

3.4 JIL—F>

3.4.1 H¥RIEEX T 20 bk (Awaitable Object)

awaitable 7Y = 7 ME—MINIE __await__ () DEEINTOVWE T, async def BEDNIRT Coroutine F
7Y =7 MIFHERTRET T,

EMR: types.coroutine() 731 —%&% L {3 asyncio.coroutine() T7 AL —XAfFbhzd L —
R BIREND generator iterator * 7Y =7 F BFRFEATRET T A, __await__ O EEHEINTVERA,

object.__await__(self)
iterator RS HITFIUIR D FHA, TDXY v FiX awaitable 72 =7 b eFRET2DIHbIL b X
T, BHDZDIZ, asyncio.Future ITIZZI DX Y v FPEEIN, aweit R BFEREO LS 12
BoTWET,

N— g v 3.5 TEM.
BE:

FAEATRELT 7Y 2 7 MIZOWT X DFEEL K 1Z PEP 492 2L TL X0,

342 JIW—F>FT>xI k

Coroutine * 7Y =2 M& awaitable ¥ 7Y 227 b TFo __await__ () ZFECH L, Z DR D EIx L KEML
AT A2 TCal—FrOEFTEHBEATEEST, al—F OETRZTLHHEERELEL X, 4 7L —&XIT
StopIteration ZiAH L. ZOHIHD value BHITIR DEZR 5, aL—F U off 2kl LGE .

ATL=RIZEVEEMEINET, aL—F2h 5 Stoplteration FIANZIMIEHTRNETIED D £HA,

AN—=F NUILLTIRET 2 A Yy FHHD, b3 Y 2L —RDXY v FRLOHUTT (Pl —52-A
TL—=XYyEF Z2ZRLTIEIWV), ZEL, YA —&EES T, 2V—F VIFRENUHZ EREITT R—
FLTWEEA,

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

coroutine.send (value)
aN—FVDETEMBLEZDEMLULEZD ULET, value 75 None DEEE. __await__ () D HIREI N7
ATFL—XBHEDDDLREIFETT, value 7 None THWHEIX., ZOar—Fr2—FELIEEA T
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L—&D send() XYy M ZREL $7, #iR (BDE2 StopIteration 2 ZDOHIHN) &, L
THRH L L D72 __await__ () ORDEIIH L TR 2T/ Z LR LTI,

coroutine.throw(type[, value[, tmceback] ])
aAN—F Y THRESINLANEREE LE T, ZOXYy Rl A TV —RiZar—F 2 —kEILT 2
throw() XY v RBH2HEWNHEREL T, 25 TRVWIHE I, W L2 isih o G154 H5E H X
NEJ, MR GRDED Stoplteration 2 Z DMDHIS) 1&. LTI L& 5% __await__ () DIKD
i L TR T o722 LRI T, BBl —F > R THfESWikr - =55, MU LT
NEfRE N E T,

coroutine.close()
IN—FUBHTEHFORANIE LK T LES, al—F U —REIELTWAEEX, ar—FrE—
FHEIL X B4 7L —RIT close() XV v RBHIUE, TR 2N LZBELE T, £ L T—RELL
L7zHifi2» & GeneratorExit DEH I N, 727251 al—F U BETEHHORATI2ITVWE T, &%
2. FEITDHmEINTOWRL o IBAETH, aV—F VICFETVET LzHEMT E5,

AN—F I TI 2l PRSI NDL L ZIE. FEROFIEERZETHINICEAL 5 E T,

3.4.3 JERIHA 7L —% (Asynchronous lterator)

JEREACTL—2 @ _anext__ XY v K25 IEREHD a2 — FAMERE T,
JEFAA 7L —RIX async for XDOHFTHEZ T,

object.__aiter__(self)
R TL—2 A7V 27 b RRI RS TUIRD FEA,

object.__anext__(self)
ATV —RDRDEZIRT FERIREA T I b IR RTFIRD FH A, RIBUEIKT Lk 21T
¥ StopAsyncIteration LT —%ZEHITNETT,

KR4 75 TAA TS =2+ Ofl:

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
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N—a v 3.5 Tl

N— gy 3.7 TEHE: Python 3.7 X DHITIE, __aiter__ X IEFEHAA T L —4& T4 3 awaitable ZiBEF
L7z

Python 3.7 22 51&, __aiter__ ZIEFRHAA 7L —XA TP 27 P RIREI R ITNUER D VA, 2l DbD%E
R§ & TypeError 127D ¥73,

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

ROV THFIMIR—T v 1E, __aenter__ XYV v FE __aexit__ XV vy FHRETETEZ—KEILTE 3
AVTFAMIY =T ¥ T,

ERAa Y7 F R b2 = ¥ X async with XOPRTHEIET,

object.__aenter__(self)
ZDXYy FIESUEMIZIE __enter _ () IWRITWETH, FEAIEEA TSI b 2RX RIS
W ZARITNELD 2T,

object.__aexit__(self, exc_type, exc_wvalue, traceback)
DAYy FIIXEMNTE __exit__ O BTV E T2, FIERTREA T2 0 b IR R ITFAUIR S0
EZARIDBELRD FT,

FEFREZ Y TFFRA 2= % 7 5 Z2DH:

class AsyncContextManager:
async def __aenter__(self):

await log('entering context')

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

await log('exiting context')

N— g > 3.5 TEM.

i1 b=
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FOUR

RITETIL

4.1 7075 LDOEIE

Python 7027 a3a—F7ay ZaoflEnEd, 7av 2 (block) 3. —2DFEh e LTHEITEND
Python 7027 A7 %X FOWIH TS, £V a—, BEBARK ZLTIZ7RAERE 70y 7 THD, MEIC
ANEINTAAL DA<y RFH TR I TT, RAZVT b7 740 (A RT)RKEEATT e LTHEZONZD,
AVERTYVRIIZAaw YRI5 LTERAbNE7 74 0) ba—-—FT7ay s TF, A7y Fba<wyF (A
VETVEDARYRIA Y ET —c AT a yTHHEZINLaA~< Y F) ba—-F7ay 7 T3, HAaALBEK
eval() % exec() WKEINFIFIHHa—F7my 7 TT,

a—Frnmy ZiE, FT7 V=LA (execution frame) ETHEITSINE T, EIT7 L —2ZE. (FAy ZiZfEbh
3) EHEBEROIND SNTVET, o, BEOa—-F 70y Z7OFEFTBET LI, DL 78700
FAT MBS 2DERELTVET,

4.2 ZFiolT LR (naming and binding)

4.2.1 HEIDRE

2H (name) 3. A 7T =7 FEBRLET, AEIZEAT 512E. LRIANOHM (name binding) #IEZ1TW
E

DT ofET, AR INE T BRDIRSIE (formal parameter) $8E. import XX, 7 7 AR DER
(ERZETo77my 7T, 77 ARMBKZHREL£T). KAMTON S & 2ORANROHMAF. for L—
TDNy X, with XX ezcept HiD as DA, "from ... import *” JEXD import i, import Th 3%
EV 2 AATEREINTVDE, 7YX —RAT7hOHRELZSOLUNOETOAFIZHRMLET, ZOFAFE
Ta— LNV TULNMEZEE A

del XTHESNLNRIT. (del DFEMERMNITIE, EERZHETOMK (unbind) TEHY) XOHW L, FiFEADD
DEABINEKT,
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AR import XFWFhd, 77 APRHEBMER. EV2 -1 AL (by FLrpa—R7ay 7)) TR
Zh%xd,

HBLEM 70y JNTHBINTWSER S, nonlocal R global E LTEFINTWVWARWRED, ZhIxZzD 7
0y 7 Dnu—ANVER (local variable) T3, HEHARIDEY 2 — VLNV THEINTWER S, ZOAENTS
0 —LZEEY (global variable) T3, (E¥a—a— 7y Z7OEKIE, B—ANVEKTSH, 70—V
THHDLET, ) D2EBDH2a—F7ay JNTHONATWT, 2070y JTEREINTVWRWVWESL, £
AUIEHBZE (free variable) TS,

T T AT FXMICHEIDPHIET 272002, ZO4FELA TV 2RO AMOBEK T v v 7 TIER X T
7= Ri& (binding) ZH-> THRAOSEBITORE T,

4.2.2 AHEIERIR

Aa—7 (scope) i&. 7Ry JHNOLEIOAHLEERDE T, B —DNVEBBH 270y JNTERINTWVWEY
A ZBORa—-F 3 D7y 72 E8A %S, BTy JNTHEIOERZITo7HEa. Z20FD7my 7h
AN OFMEITORVED, ERX 70y JHNORTOTR Yy 72 BT L5 AT —THPIRRINE T,

Hr4HIH - N7y JNTHEDLDNS &, ZOA4FTEZRGIEHEI O S X577 R a—7 (FRNA 32— nearest
enclosing scope) Zffio THEDBREZITVET, 25 LR aA—-T0oR5, H5a—F7ay 7NTSRTE
BAa—TETOHEEZ. 70y 7 DEREE (environment) £ FHENF T,

ZHiIDBEL RS2 5%k o722 i3, NameError FIANEH ENE T, BRMEDZAa—FHEBED D DT, &Hi
BEDON BB T — AL EFFEICHRBIN TR WSS, UnboundLocalError HIAfa3EH X F 5,
UnboundLocalError & NameError O F2 7 AT,

H2H4HDA—F 70y JHNOE ZHhTRIEREShTWRS, 207 my JNTHDOIN S ZOHAHIETRT, B
ED7ay ZJADZRE LTIRONET, 2Ok, H24HBPEOTry JNTHRESSHICHEDN S & T
F—IZORPDET, ZOHANIBUERTS, Python IZIZEENRL, =70y 70X 2 TdAATRERIEN
TEFET, H2a—F70y7IZBI2R—AVERE 70y 707 F R b 2E)r S ARTREREZEE ST 5 2
ETHRESNET,

global X7y ZNIZH DL, ZFDOXTHEHESINLLHNIEIC My 7LV OAFIZEMTHRIEX W4T 2 S
HMLET, ZOHDAHFNE. by TLNLOAFIZEMTHRINE T, T0RDIT, Za— ULAHEIZER, $47b
HbZDA—-FT70y 7 2EFLEY 2 - LVOARTZER L., HAAAGLTTZER, $2DBEY 22—/ builtins D%
HIZEEAMBINE T, RN B — VAR EBIRBR I N E T, BT 71— LA o b 7207
U, HAABLATEE PSRRI N E T, global XiF. ZDHAHIHRANMEDN L ANIFR T L TWARITFIUIR
DEEA

global XiF, ML 7wy 7 DRMREELFACRa—-T2Rb %5, H2HEE-MDERNR 2 — 7 global X3
H23%E. TOHBERIZ 0 — N VERE BRENTT,

nonlocal XIZ&K > T, MIGT 2HFIPHRHNBEBR 2 — S TERLUANCHBINZZHEBRT L5k &
T, D LAHID Y ORNBEEA 2 — I FAELRITIUL, 3 Y 81 VIKFIZ SyntaxError S BT 5N FE 5,
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HBEY 2 —ILDAFIZEMIZ, ZDED 2 —ADBRANC import XR-FHZHIIERENE ST, X2V T D
FEY 2—/V (main module) 13HIZ __main__ EMINET,

I IRAER Ty 7L exec() R eval() WIMT 2581, ARIREROXRTHRIANTY, 77 AERII. iz
F5Zr P ERTEZIEDTEIETARERLTT, ZNODOSMRIE. ZRIRD =D DBEE DL —IENET
A, HEIhTORWE = VB 70— VR EHIZEMP OMRBINDE WO HIARD D T, 77 AERD
AT 7 7 RDOBHEHFICRD T, 77 ANTERINLAFHORI-FE, 752070y ZITREZXN
¥ AV FOa— 7y 7B IRREINERA, - UKL Y = 2L —2XbBEBRa -T2 HH L TE
EINTWEDOT, Ra—7OIRHFEIN TS, 2D, RO LS5 KRa— RIFKBL T

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

4.2.3 #HAH L HIFR{T S DEIT

CPython implementation detail: = —%!% __builtins__ XN ZNETWEHH FHA; ZTHITEEICE
HOFHMTT, HAALOHLATZEMOPDEEZ I —N—=F 4 F LWL =, builtins £ 2 —I/L% import
LT, Z2OBMELEUNCEET ERETT,

Hra—FT7my 7 OERTICEET 2HAAAGRIERIZ. EBICEa—F7ay 2070 — L &aiZEME
5401 __builtins__ ZMKITZ I THRO2D 9, __builtins__ EHFELEY 2 — A TRITNERD %
HFA (BREOHEEIEY 2 —VOFHEMEDLNET), 77 4L F Tl __main__ €Y 2 —LHIZEWVWTIL
__builtins__ ¥HHAAAEY 2 —)L builtins TT; ZNLANDEEDEY 2 —MZBW T, __builtins__
¥ builtins BV 2 — L HEOFHEDTZA V7 A TT,

4.2.4 BHIGHEEE DD LD

HHZB O ARG 2 8 VTR S ETRICITDRE S, 2F 0, UToa— N 42 2HALET:

i=10

def £():
print (i)

i= 42

£0

eval() & exec() BIBUX, ARIOMEIRIC, BHEDREOLTEMEI 2D TIEHD F¥ A, BANIMEUHLHEID
0 — AR a — OV FTZER TR T E £ 9, BHZERERNARIZEM TR . 7a— LA ETZER— D & Rk
XNFT, Lexec) & eval() BEUCIEA T a Y DFEDH D, Fr—rULe B — IV ARTEME A —NT
4 RTEET, ARZEMI—D LofEINRFIUE. W OAFZER e LTEbLE T,
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4.3 s

sk, a—rK7ay Z70@EHEOHIH 7 e —2HL T, =7 —ZDMOFISNIRNEZRETE 2 L5 1C
T27DDFETT, fIINIT I -l SR T EE (raise) SNET; FlISMNI. =7 —23FAEORELD
a—Fyayrh, TI7-pRAELa- 7y ZERELEEEZENCHECHLTWSa—-F 7y 7T A8
(handle) 5 Z DB TEET,

Python £ ¥ X7V &E, 744 x5 — (LubRERY) stz L fist 22X L E3, Python 725
LB, raise X flio THRIIZHINZ RN T2 b TEES, HISt N> FF (exception handler) &, try

. ezcept XTHETAIEMNTEET, try XD finally Hizffi5 227V -7 v 73— F (cleanup code)
ZIETCEET, 20a— FEABNILHE L XEAD, EiTT2a—F 70y 7 ChNPESTHREZRITHHE
TEn%3,

Python &, =7 —QUEIC ” 70 2'Z DT (termination)” EFAEZHVTWET: HIANY FZE T
T LD FE LT BRT 22N TE, AY FIOMUD LN IR E /S 2 Z 2 idTEE3H, (M
BODola— N ZEN»OFETLABTOTRVERD) 27 —DFKZBEELED. FITITKRL 8F%
RHETILIEITEEEA,

BIARE MBI NRVE E, A VX TVRETOT T LOETERTEIEE0, MEEX A4 2 IL—F I 2R L
F5, EELDEED. BlSD SystemExit TRIFIUE, ARy 7D ML =N Z72HITLET,

FIAME. 7724 Y RRX YA K o TS NE T, except HilFA YRRV ADZ A L OWTEREINE
T A YRRV RAD T T A, FOR—ATZFTAEZRLET, ZOA VARV RAREIANY FII2X>TRIY
SN, BINEEICE T 2 BINERE D N TEET,

AR FIA DR v =&, Python APT fHRRICIZEENTVERA, X vE—YDONEK, 25 Python
N=Ta e RDON—Ya VORI TELER LCEBEXINIAREENDZDT, BEAN—Sa D[ VX TYXT
F{ET 3 X5 a—Fid, ARy - DHNBIKEZELIXREZTEDD A,

try KT DWTIX, try X fi, raise XUTDOWTIE raise X Hid SR L TLZE W,

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

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

ENE import XESBL TL 720,

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

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

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

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

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

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

5.2 N\wir—2

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

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

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

FTARTOEY 2 — MR ELHIBD D T3, + 7%y —I %41, Python ODREEDEMN Y 7 2DHSUBIT, #H
RNy r—=I%e Ry bTRYIBATVET, Lo T, sys EFFENZEY 2 — L% email N Z 8y
T=YERRBIAZENHETL x5, ZOHICIE email.mime EWFENZ VT =TI ZOH T8y
r—YDHIC email .mime.text EMHEINZEY 2 —L DD 3,

521 BEONYT—2

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

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

parent/
__init__.py

(Ko<= 1%i)
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HIDR— % 5D E)

one/
__init__.py

two/
__init__.py

three/
__init__.py

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

5.2.2 ZEIZERANY T—Y

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

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

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

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

5.3 &E

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

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

5.3. %K 69
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5.3.1 EYa—-Ilxvyva

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

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

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

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

532 I —cO—4—

sys.modules WIEEINTZEY 2 =B ROD 5D o 75EE, Python DA ¥ R— 7w b aLhEs X .,
EV2— VAo - FLES, 2O7B bavid 2 00BN A 722 b TrA 28— v O—4—
BRDET, 774 v X—DEHEIE, Ao TV EIHMEZlio TIHRESNALEY 2 — L EZROTF 6N 508 5 0¥
Wis222TT, MADA VR—Tz—RRRELTVEA T2 ME A VR—2— LIFENET - 4 VF—
R=FEREINIZEY 2—ADPR—RTEL oo/ E, BHHEHEZRLET,

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

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

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

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

533 1VR—+Tvo

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

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

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

5.3.4 XHZNZX

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

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

AXRNRA + 774X =D find_spec() XV v FIZ 2 DF/2E 3 D055 2L TMUHLET, 1 DHODFI
BixA Y R=—1PENZEY 2 —LDOREEMB T, Bl foo.bar.baz R ETT, 2 DHDFIHIZEY 2 -1
ORBTHEDONZ KR TT, HEMOEY 2—1Tld 2 DHDOFIHIZ None KL ETH, $7EY 2 — W7
Ry r—ITE 2 DHDOSIEIEE Sy r—2 D __path__ BHEDMETT, #Y)R __path__ BHICT7 7 ATE
o 1235813, ModuleNotFoundError VA ENE T, 3 DHOGIIEI, HrTr—RENd3X—F v iR
BHFDEY 22—V A TVl FTF, A VR= P RT ARV R—-FOMZI X2y PEV2—L Ly b
LES,
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AZANRFE, 1 EOA Y AR— FERTEBEEEENSAREXH D ET, FIZIE BEFRITZIEY 2 —Adh
BELFryvraZNTVRWVWE LY I foo.bar.baz 4 VR— 1+ T332, RIIIZFEXXRZA T 74~
X — (mpf) X L C mpf.find_spec("foo", None, None) ZM-UHHL T, ®EMDA ¥ KR— MUHEETVE
3, foo B34 ¥ K— b EN/2RIZ. mpf.find_spec("foo.bar", foo.__path__, None) ZWEUH L TWL 2
B HDXZASRZDEEMTOI, foo.bar B4 VK- FXNET, foo.bar DA Y R— M ETITbILL, Bk
DFEHET mpf.find_spec("foo.bar.baz", foo.bar.__path__, None) #MUHL TVWEE T,

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

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

N=TaY 3.4 TEHE: XANRR+ 774X —0D find_spec() XY v FlX find_module() %#E =12 F L
72o £find_module() XY v KX deprecated TT, ZAUISTHEHER LICHIZE T, 4 Y F— MEEIEY »
A YR —=» find_spec() ZHEEL TVLWARWHHIZOAZNEHA L FT,

54 O—F

BV 2 MR ROD o GE A VR MR EY 2 AR —-F T ARICZER (BXUOZFRICEEN S
B—&—) Z2fVET, T 4 YR—rOr—FHITEZ 22 DELTT:

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 Nonme:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules [spec.name] = module
else:
# unsupported
raise ImportError
elif not hasattr(spec.loader, 'exec_module'):
module = spec.loader.load_module(spec.name)
# Set __loader__ and __package__ if missing.
else:
sys.modules [spec.name] = module

try:

(RDR=I12HiL)
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HIDR— % 5D E)

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

return sys.modules[spec.name]

MITFOFMCER L TL 20

e sys.modules ODHICH X 6NH/FTZROMIFDES 2 — VAT 27 "W H 5726, import 1B Z
NEBELTWBTL LD,

o EVa—UE B—X—PEYa—)La— FEFETT LA sys.modules ICFEL TVE T, EFa—L
a— R (BEHENELMEENR) BEE%2 4 Y R— b3 2A8BENHZDT. ZAUIEHETT; €V 2—
L% sys.modules IZIBMIT % Z & T, WED 7 —ATIRBEROFEITS, Z L TRED 7 — A TIREREO
n— K23, fidoThHilEEhET,

o O— FUIZERR LGS, ZORMUIZEY 2 —0IE - ZL T, ZDEY 2 —L721FH -- sys.modules
PHID RPN E T, sys.modules ¥ v v ¥ 2 ZBICE TN TVWEITRTOEY 22—k, BIEAHE LT
O—FIZHEH LT RTOEY 2—UE, BiZF v v lEEhxd, 2hdY e— Rl T, v
0— FOEEIFRKLZEY 2 —1Dd sys.modules ICHERINFE T,

o DUy TENEINZXIIZ, BV 2a—NAMELNTHLETEINS T TOMICA »KRK— FEMIZ
A VA= MEHEHOEY 2 —VEMEZRELET (LEHEE 2 — FHlO 7 init. module_ attrs”).

o EVa—NFITIEEY 2 —NVOLATEBIHEEINZ 0 - FOEERRER TS, EITIEn—X -2 E
FEh, B—X -2 YDXITHETL2NEIET LI LTk £T,

o O— FOMIZIERENT exec_ module() ICEEINZEY 2 —UE £ Y FR—-1+OKDLDITRENLI DL
BRZZPH LNEEA,

N=Yay 34 TEHE: A VK= FRATLEF0—X-—DOERNLZEEZGIEHETE L, ZO5IELHTIE
importlib.abc.Loader.load_module() XY v FIZk o THEITEINE L,

*2 importlib OFEHEIF, RO EEZEEES 2 2 IGHTITVWET, 20RbDIZ, YV 2— A% %EHHRT sys.modules H5EY 2 — A
TV VeBET, 2535 I L OMIENRMRE. 4 Y R—FENEY 21— sys.modules CWHHTHEZEZMZ 22
3 s £ S Wi WEIECS
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5.4.1 O—4—

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

H— & —Z M F OB R L TWRI RN $H A

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

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

ZLDGE, 774V R ==X —@RALATI27 P THOEEA; ZO LI RESTIE find_spec() X
Vo FIFHIZ self (R A7V =27 VEH) ZIRT7ZU T,

EYa2—lB—&—l%, create_module() XV v NEFEETZITR—-FHRZED 2 -4 TV =7 b EIERK
THIERBINTEET, TOXYy FE EY 2 —RRZSIBICH - T, m— FHIZESHILVWEY 2 — A
T2 FERLET, create module() IFET 2 — N ATV 27 FMCBUERETALEIIDDERA. B L
DAY v FHiNone B3 745, 4 ¥ HK— MEBIIHFLWEY 2 - L ZHSTHERLE T,

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

N—=T a3y 3.4 TEH: load_module() XV v Fif exec_module() ICX > THEEEZ SN, 1 ¥ KR— MEHED
0— FOIXRTOFEMEEZTERTF L

MEon—X—r OHEHEMED /-, LB —X—IT load_module() XYV v FREEL, o0 —X—H
exec_module() ZHEL TLARITIUR 4 ¥ K— MEHIZE —X—D load_module() XYV v FEFEVWET, L
77 L. load_module() & deprecated THH., @ —X—13fb D IT exec_module() #FHEFTRNETT,

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

e sys.modules IC5 X OLNZHAFDEY 2 —ABFELTVWEIHE, B —X—EXZ0HRFOEY 2 —L%
FEORFUIITER A, (£5 LARWVWE importlib.reload() FIEL K EHRWVWTL x5, ) fEEZH
72®Y 22— sys.modules WFELARWIHEE, B—X—@3HLVWEY 2 — L F 7V =7 M EERL,
sys.modules IZEM LR ITAUIWIT FE A,

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

o 1— FLHIZKRKL 7258, v —& —1F sys.modules (B LTS 2 —LERD BAZITIUIWIT EE
A, ZHEE— FIZRBRLEEY 2 —L DOFH 2, ZOEY 2 —A00—X—HHCHRINIIA— FEh
FHER D BRELRITFIUIRD £2A,
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N—= a3 3.5 TEH: exec_module() WEFEINTWVWT create_module() BEEINTWVWRWVWEA.
DeprecationWarning DA X N5 K52 D F L7,

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

542 HJ7EDa-)

PTEI 2N EB-FFTI2DIIEDEIBRAHD=X L (FlZIX. importlib API. import ¥7:1% import-from
AT —=FXY b, FREEL M VEBO __import__) BMELNIGETH. N VT4 Y TRBITEY 2
ATV 27 FEBEY 2 - VOAETZEBICEEL $3, FlZE dL %y 7 — span 3% 7EY 2—)L foo &
Fio TWieHA, spam.foo & A ¥ R— b L7#IE spam (3MADH 7 EY 2 — MK N JEN foo ZHH F
T UTOF4 L7 PUMERR o TwWd e LEL x5

spam/
__init__.py
foo.py
bar.py

Z LT spam/__init__.py U TD LI R ->TWVWBELET:

from .foo import Foo

from .bar import Bar

ZOrE, DIFEFEFTTZILICED spam EY 2 —ILDHIZ foo ¥ bar WKWHEBXNZRIPEI»NE 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 OBENE LALZAFREL AT 2L ZHEREZIS LNLERAD, ZHUIEREA VK- X724
DEARWLHEEET T, AEIELRINERZRSRVDIE (LD A VK- DHKR Y T) sys.modules['spam']
¢ sys.modules['spam.foo']l DFIET 2355, BEDHIFED foo B LTHFELARTNIERSLVEWVS
ZeTT,
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5.4.3 T 21—l

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

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

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

N— g v 3.4 TEM.

544 A VR—FEEDEY 2 —-ILEM

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

__nhame__

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

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

__package__
EYa2—D __package__ BHIFFREINRITIUIRD ¥ A, HIFXFFTRIFIUIZR D FEAD.
__name__ CFRICETHMNERA, T 2P Rv r—IDHE, __package__ DHIZZD __name__
TRIINEBD FVA B 2 =A== TROVWEA, by LNV DEY 2 —)LTld __package__
ZEDNFH), Y TEY 2=V TRBD Ny F—IHTRINUIRD FHA, #Hllld PEP 366 22 LT
&,

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

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

76 BESEAVR—FRTL


https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0366

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

--Spec__

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

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

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

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

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

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

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

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

5.4.5 module.___path__

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

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

Ry r—=I@ __init__.py 77 A4NE, v 7 —ID __path__ BUHEEZHRED LLEGEETLIZeddHb, Z
nh PEP 420 DREIOHHIZER Sy & — Y QBRI 725371 T L7z, PEP 420 ORI KD, B IXRHAEITZRE
Mty =203, __path__ ZBET 23— F2ZF 28T __init__.py 7 7 A VRT3 0ENRIBRDEL
Top A4 VR — MERIE, BEiZEoy =D L BEIICEY) R __path__ 2ty FLE T,

546 EXa—ILD repr
FI7 AN TR, TRTOEY 2 — VIIFHRIEER repr 2o TWE T, 7L S BN TREX N -EMIC
TFLTED, TV 2B E>TEI 2a—NMAT P27 VD repr & X DIHRINCHIEIT 2 Z e 3 TEF T,

b LEY 2 —DMEEE (__spec__) ZFioTWiUX, 4 VKR— MEWIZZZH0 5 repr ZERL KI5 LET, b
LZNDERBT 20, FRIIMBEPFEELRITIUE, 4 Y R= bR T LIEEY 2=V TAFURERD 5 W 515
EHEoOTT 7 4L b repr ZHEEL 3, Z4UE module. __name__, module.__file__, module.__loader_ _
Z (BDZRWERICOWTIET 7 40 MaZfio THWARD D) repr NOANE LTHEBS LA E T,

INDMEDLN TV 2 FiERIRAITC S

o BV a2 __spec__ BHEEFi o TWIUX, HERICE EN 2 TEMD repr ZAEKT 272D icflibh 3,
"name”, “loader”, Yorigin”, "has_location” JEIENSHE N E T,

o EVa—)LIC __file _ BUMRDZHEIE. ET2—1D repr D—EE LTHEDbNE T,

o BV a2—UZ __file__ ZRWA __loader__ 23H D, ZDfHA None TIEHAEWEHAIEX, B —&X—O repr
MEY 2—1D repr D—Hfe LTHELNET,

o ZFSTRHRITNIZ, BICEY 2—D __name__ % repr DFTHEVWE T,

N—¥ ar 3.4 TZEH: loader.module_repr() DOfHiHIZ deprecated T, 4 ¥ R— MEMICLDEY 2 -1
HARDIEY 22—V repr ZAEWNT 2 7-DIFHINS X5k L,

Python 3.3 ¥ %A HIMED2DHIZ, B —X—®D module_repr() XYV v FWERINTWEL, TV a—b
repr ZAERT 272D LELDWTNLDT T —F 2R TENCZDRA Y v FBMINE T, XL, TDOXY vy
FiZ deprecated T3,
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547 ¥y vadnfcN4d Fd—FOEME

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

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

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

--check-hash-based-pycs flag.

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

invalidation of bytecode caches.

55 NAR—=R « T4 —

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

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

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

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

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

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

55.1 XAIV KD « T 48—

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

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

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

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

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

NRANR=R + 774 VX —IZBBARADTRTOBERIZOWTRENIEZ L, Z2h2ho 2020 U CEylz /¥
ALYk« 77424 — (PathEntryFinder) Z¥ L %3, ZAUIRE O 208 (FIZI1E. ZOWRDH
D stat() MEHLOF —N=~A»y F) IZLEDEFLZDT, NAR=R + 774 VX —FNRBEEPH ALY MY -
T77 4 VR =ADWHIEN T ZF vy P2 LTHR-o>TEEZES, 2DOF v v ¥ 2ld sys.path_importer_cache
WHoTWET (AN LT, 2O0F v v ¥ 2 3ERIE AV R—4— KEHREATBS3, 774 & —
ATz bVEFRFELET) . 2OLSKXLT, KO 25ED NAITY R) OBFODHD INATY k
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e DA 08— OMBE—ERIBRRTIUIRRDE T, RAR—R - 774 Y X —ZALY } Y OBRR
EFHETDE 201, 22— a— FTIXHMI sys.path_importer_cache 705 F v+ v ¥ 2 R HUD FRWLTHEW
FEAY,

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

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

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

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

552 NXAIV Y - Twpa4—--OFaL

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

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

"loader” set (with one exception).

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

sets "loader” on the spec to None and "submodule_search_locations” to a list containing the portion.

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

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

find_loader() &4 YR — FENBEY 2 — L DEREHMY % TIBUTHD £, find_loader () &, 5 1 EHE
DA — X TH 2 ERNGAITEN R—>3> THd 2 BROXTVERLET, B 1 %K (0Fhu—&x—)
None D&, ZDEMKIEZ, SRV MY - 77 A VA —HBRBBEEESNEY 2 -1 DdOR—X—%2FKo>T
WREWHDD, NRALY M YPBEY 2 —LOARTEM A - a YICBBE LTV S (contribute) DERZAT Y b Y -
774 YR =H>TVWB VWS ZETT, ZHUE. IFEALEICT 7 A VT AT A IR R ERD 04411
ZCNR Y =T LV R— P L LD LB ETT, ATV MY - 774 VX —pE—&X—¥ LT None #iK%
LA 2EBEBAXATSVTHARVEDE 2 BRIES—F VATRIINUIRD F8RA, 7270, ¥—F Y RIFZET
SREVET A,

find_loader() 7% None THWR—X —fHZIRL 725G, K—> a2 VIZEHRIN, RAR—X - T3 VX =N
BH—X—NREXN, RAZY MY FOMBEIKTLET,

flhd £ ¥ R— MERO I T 2R EHMED /DI, BLDRRAZY MY + 774 YR —=F, AXRR T 7
A YR =Y ER=bT2DLRAUCEHNK find_module() XY v RHPR—-PLTVET, LrL, RATY
FY - 774X =0 find_module() XY v FiZ, IRLT path 5IETREMTHEINEEA (ZDXY v Fid,
RNRRAT w7 DERFIDOHECRH LA &Y 2 S R RE LR 3 2EEIAR I TV F),

NRRALY MY+ 774X =0 find_module() XYV v KX deprecated TT, BERL, ZDHETIE R
IYPY 77 A VR =DBHMEE Sy S = DI LTAR =Y a v ERET 2N TERVASTT, b L
find loader() ¥ find module() OWMAMN AL bY « 77 4 VX —IZHFEELEZH, A Y R— b RATALIZ
#1Z find_module() & D % find_loader() 2L THUHL £,

5.6 FEDAVR— b ATLEZEEETHTRZD

AVR= I RAT LR EERZ 57-DORGFEENED D 5 {LHAIZ. sys.meta_path DT 7 4L FDHNER
HIBR L. REBEHRARZLDRAZXASRAT v 7 TEHEMZZHDTT,

% L., import XOEBWER T EZZEE L, { VRIS RATARTZ7ERATHMD API IQ3HEEE5E 22 Td X
FAUR, MHAAAD __import__ () BIBEBEMZ 2723 THATT, ZOTEEZE. 2% 1 20EY 2 —LNE
7T import XDOFHHERZEETZ2DICHHVLNET,

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

while raising an exception terminates it immediately.
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5.7 Package Relative Imports

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

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

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

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

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

import XXX.YYY.ZZZ

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

5.8 main X9 BB EE

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

__main__ DO X5 IbE NS 2 HKF LT, __main__.

_.__spec__ FHUNCEREINZ Z b HNII
None X5 ZdHH ET,

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

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

o NEETB T b

I

o stdin 22 HEREIXNGE

o VA7 7ANRANAL ba— K7y AAhsEHZREHINTSGE

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

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

5.9 RO #EHD P DRFE

XXX RAH 2L e THRV,

XXX * (import_machinery.rst) EY 2 —L & 8y & — Y DJEMHED AIHE Z H W72 iz 3%1T 2 DT T L &
557 BLALELT—XETIUCOVWTOEARY 7 7 LY ADR=VIZHHBRT 2 NELRIGRLAD, BE
PaZ2EX5bDITREHD1H LNEE A

XXX 74 7F 1Y ==2 7LD runpy % pkgutil DfFFOEEHITNTIZ, ” THHHHM (See Also)” &, Z
DFLWVWA Y ER= b RXT LDHADY ¥ 7 EELINE,

XXX __main__ L XN B84 R AIEICOVWT LD ZL OFHEZBINT 37

XXX __main__ ORRM/HEr LRICOWTE D EL OWBEBNT S (0% h PEP 305 »5at—F3)
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https://www.python.org/dev/peps/pep-0395

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

5.10 &EZ&H

Python OFHDED» ST 5, 4 Y R— MEBEIEHR I LWREZZRT X L, —8#MlIrVE I8 FFaxy
FREPNIE EDOEDL o TIREWVWETH, &BAAD v 7r— Dtk BELEHRL I e TEFT,

F 1V P F LD sys.meta_path DfLERIX PEP 302 T, ZD#%#ky 7k 295555 PEP 420 T3,

PEP 420 % Python 3.3 12 BEIZEM/NY I —2 ZEALTVWE T, PEP 420 3%/ find_module() 1I2f\b
55D LT find_loader() B FaNZEALTWVWET,

PEP 366 &, XA Y EY 2 — )L TOHRNZHETA > R—bD=DITEBM L7 __package__ BMOMEHE L
TWVWET,

PEP 328 i&iuxt 4 > R— b, BRI A VK=, B, H¥ __name__ TEZEL. &I PEP 366 »°
__package__ TEDMAKZEALE L7

PEP 338 l3EYa—LB2AZ YT LTHEITTELZOMHEZEDTVET,

PEP 451 13, Y 2a—AHAMA T 227 VBB ES 2D E— MREDO S SR A LZEIML TW
T3, T, X —OFERNLBEEDIFEALEA VR—- MEBICERDD ZHTVET, TNHDEHICK
D, A YR=PFIRT LDV OD API 2 deprecate I, F727 74 Y X —2B—K=IZ3EFH LWVWRAY v K
PBIMENE L,

1D
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https://www.python.org/dev/peps/pep-0338
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SIX

7 (EXPRESSION)

ZDETIE. Python OB IT 514 DEEDOEKRICOWTHH L 35,

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

name = othername

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

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

o N DOFIBMPERBATHII, M7 3ERBENCEBmI N E T,

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

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

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

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

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

| generator_expression | yield_atom

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

7 b ADBITH o T 3iAI1F (identifier) 13470 (name) T3, FAEFRTOWVTUX #EIF (identifier) BX T
F—T—F (keyword) ik, HEHTITRHREICONWTIX BEIDTERE (naming and binding) HizZHL TL
72EW,

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

TS3AR—=bBEFDIVIT IV 77 AEBNIEINLBINT T, 20U ED7 Y X —2a7»oBED,
KED2OUEDT7 VX =237 THboTOWRVWHDIZ, 2DV F7AD TS5AR—MEREHE LARINET,
TIAR=FREGENE, a— FBPERINAZFNC LY EVWERCERIhE ST, ZOERICL-> T, 727 240%
BIZ7 v X —=Ra7n3HbIBREL., KBHICT X —Ra7% 1 OfL. ArioFicHAINET, fIZIE 7
7 2% Ham O OF#AIF __spam (3. _Ham__spam ICE#E N E 3, ZHUIFHAFoEHI ATV 2D a v
TEAMDPOIFML L TOVE T, BN EAIDIEFICE Y (255 XFEHBZ %) HhH, FEHEITK > TEARTD
YIDFEDBITHONZ20b LNETA, ZIRERT VE—Ra7DANPLHKZHBEEZERIIITOhEEA,

6.2.2 UF3ZJL

Python Tid, XFHRNA MY T I, RRALEBIEY 77123 R— b L TWET:

literal = stringliteral | bytesliteral

| integer | floatnumber | <imagnumber

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

VT IV TEBERRRT — 2N LE T, ZOkdD, ATV VOTATYT4T 43 F T2+ 0

88 %8 6 & 1 (expression)
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EIZCEETIEDD EHA, ACEZFEOEBDOV 77V L 2HE. (FA6DV TIABTarJ LD
UKD S DTHHThH, £ TRLTHD)ALATI 27 bRIELTWED, EoFAUEEZRFEIHDA
T2 MDD F T,

6.2.3 HIEMAR (parenthesized form)

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

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

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

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

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

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

comprehension = expression comp_for

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

comp_if = "if" expression_nocond [comp_iter]

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

6.2. 7 kL. FEFHER (atom) 89
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BHERITRDET,

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

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

NERELEISHEY RO a > 7 FI2R 2 DEIRIET 5 72H12, yield A yield from FUIIFERN LR ANTF D
232 —=FTRELZNTVET (Python 3.7 T, #D & 5 ik > A LIFFIZ DeprecationWarning % J§
A X+, Python 3.8 LI TI3 SyntaxError ZREIEEXT),

Python 3.6 7*5. async def BABITIX async for HidS asynchronous iterator ORKIBMNIR%E T 2 DIZffibirs
ZeMHDF LR, async def BAEICE TN 2 NTKED, FLHOAITHIK for Hid %W async for HiTHE
MENTWBZ e, BMD for HiH 2 Wi async for HiZFATVWA I L, ZDI X await REMo>TWV3
ZeBDHBEPDLNERTA, NAEKFD async for Hid 20k avait REFATWVWRGA. 20Ut IEEHRE
R XN F T, ERINARCIE. Z2hpEins al—F VEROETERN g 20b LOLEE A, PEP
530 BZWL TSV,

N—a v 3.6 TEM: JERAMAERGEPEASNE L,

N— a v 3.7 TIEHSE: yield BL yield from XN ZANTD R a—FTIFIEHERY 2D £ LT,

6.2.5 VX KRR

VR PERIE, ARRITHDONZKDORINT T, RINFZZEDORINTHoTHILENEEA:

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

VAMRRE, FILWIRMNE TV 22 b2 52F3, VAMONAER, OV XM ERIEV R FNERE (list
comprehension) THESINET, H VI TRYSNEKXDV R I NEZ oML i3, ZRHDRERIILEHI S
ANCIHICEHI S AL, ZOIHICY A PNIRECE SN E T, WEREPG Aot 2id, NERGLORROERT
VR MR EHET,

90 %8 6 & 1 (expression)
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6.2.6 £EXRT

EAFRIPAEMCERSN, F—LEZDT 230 RN e THERR  Khlah g3

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

BEFRZ, LI a—ZINVEEEA T2 7 25257, BEOARIE, ROMXFLIIAELRTLICE -
THRESNE T, Ar<RXYDDRXDOV R I HEZ SNt 2, ZOHEZBIErSEANHICHHixh, £E54 7
V7 PIMASGNET, NEKRELHGA oML Zid, NERLOMEROERTEEIHREINE T,

et Y TR TEXERA. 20OV F I MIZOFELHR L E T,

6.2.7 HERT

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

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

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

FERRE, ik EAr 79227 b 2RLE T,

F—T—RDORDIMDUOH A KXY THEZ BN Zid, ZOERILE,LAENTHiZh, HEOL Y
PV—ZERLET, T4DE, TNZNDF—FT I =27 +H, HENTHIET 27— X 2RFT5F - LT
Ebhxd, THUTED, F— T XDV A TIORTRLF—2EREHEET 2N TE, ZOF—1TNT S
R ZRFFEOMEIZ, RRICGRAONTDDITRD T,

RINVNTRARYRY % | HEDTUNYYI 2RLET, ZOL ZHWHEETIX mapping TRIUIZD FH A,
ZNZND mapping DERIZ, FRFHFFICEMEINET, F—/7 200 LAEHFHZFO 7 v 71tk -
THRITEBMEINIEIZ, BhOBMEINZ EHCE> T EEEINET,

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

FEEANTRLIE. VR MRESONTERE LIRS, @HEO "for” 2 Vif” SiOHIZ, avr TR shik 2
DOAPBETT, NUKLIEHT S &, MROF—HOEREN, fFonLIHHF L VHECHASINE T,
F—DfEE LTHZ BN 2HfRIZ IREEDMEE HiTITIHELTVET, (—ETWo e, ¥F—13LEH
A[RER A 7Y = 7 P 2R THRR U7z hashable TIRFIUIRD ¥ A, ) BEET 2 F —MTHEEIREZTH, HE
PREENZ e BHD FEA; H2F I LT, RRCHEINLT—X (Fur747F X ETR FFEXR
ORLENEE 22 D) LT T,

6.2. 7 kL. FEFHER (atom) 91
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6.2.8 L —43

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

generator_expression = "(" expression comp_for ")"

Txp b —RREABY 2 AL AT 27 M5 E T, TOMUIAERL L IZEFR T T2, AFHINRP
BARINTIE72 < . AN TN E T,

VAL —XADOPTHEOLNTVLERIERI, (EEDOY AL —XERFALLIR) 2OV 2L =KX T2 b
WHLT __nezt__ () XYy FHAMHIN S & 2 CTiHlipBIEINE T, L. &DEIXDHS for HiDAT 7
INRBEB TSN E S, 2Dk Z I TELLL S —d BHIOMEIRLNERHTIERL, Y=rL—X&
AVERINLIRRTHRELNE T, RITHKL for fiiz, RBILEIDH B for HIO T 4 NE—FEMHEFAT I TN
REZEEHATNE RS TRIHMHTEZEA. L WS DI, ZNLRBRGLEDA 77 TV 5ELN LI
MEL TS0 LARVHISTT, FIZIXXDED TT: (x+xy for x in range(10) for y in range(x,
x+10)) o

R oME—D5 e LTETHEIE, AERI2EBTE X, fFLAE MURBL (cwll) BizZRL TS0,

VL —2XNAHOMRFINZEEERHT RN 2DI, yield A yield from IFEEMCERINLY =«
=R TR EESINTVET (Python 3.7 Tld, £ X574 a > A LIFIZ DeprecationWarning % ¥
4=, Python 3.8 LA Tld SyntaxError ZRBEZE X 7).

YA L —XAD async for HidH 2 WIE await REBFATWIHA, ZhUd R XL —4 LIFIEN
9, JERAY = L — &3, FAA 7L =X THIHLVIERIS = 2L —& A7 =27 F2IELET (FE
FHA 7 L —4& (Asynchronous Iterator) SRR L TL 7ZE W),

A= a 3.6 T KA = 3L — ZABFASNE LT

N— a ¥y 3.7 TAHE: Python 3.7 XD #EITIE. FERIAS = L —&KiF async def aL—F 2 TL2EZF
BATLR. 3.7 203 EEOBBTIERBIY 2 1L —&KDMERZ 2 K518 D E L,

N—a v 3.7 TIHEE: yield BLY yield from IFEENBRANTFDOR 3 —FTIFIFHERE D £ L7,

6.2.9 Yield {0
yield_atom = "(" yield_exzpression ")"
yield_expression 1= "yield" [expression_list | "from" expression]

yield F P =R L —2% B term:IERHAS TR L —4& <asynchronous generator> %EFKT % & Tiffibh
¥7, o T, BBEROAKRTOAMR FT, BMOARKRT yield X ZFHT 2 & 20T = L — &I

92 %8 6 & 1 (expression)




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

%Y. async def BIBODOARIKRTHEHAT 2 20 ar—F VEBUIERIAY = 2L =X D EF, IR X
21Tk ET:

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

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

BENTVERaA—-TOREWEHA DD, yield RIFMEEMICERIN R a—-TD0—ft LTHEUKRLSLY =
I =2 AERET L2025 Z 2 IFFFAIENTVERA (Python 3.7 Tld, 20 &5 &da v o84 LRI
DeprecationWarning % ¥4 X ¥, Python 3.8 LI Tld SyntaxError ZHEZIVET),

N— a ¥ 3.7 TIHHEEE: yield i, BEWZANT DR - THERLPLY 2 1L —XRERET 7200
R IEHES I D F L e,

Vzpl—=XBEBIIOVWTE TS TTHHEIATOVE T, JERMIY = 2 L — X B8, JEREIY = L — 2 EE
(asynchronous generator function) B THHAZ ATV E S,

Pz AL —REABPFECHEINTR, P2 XL —RELTDATL—XERLET, V22 L —XIEZDOHEY =+
L—RBBOETERIELE T, Y2AL—XDX Yy ROAFIH I L ETHMBINET, Hmansd e,
BHID yield REFCTUE L T—FR{EIE L. FEUH LT ezpression_list DEERLET, T ZTF S —KHE
ke, a =W VEBOFRME, fuRA Y XPNEHOFER X v 7, 2 L THNLEO 2 BT X Tor— iR
PR EINZ I REHRLET, HE, DXL —F0X Yy FRPUCHINTETEHBALEZRK, Y=L —
&% yield K772 DAEERENH L TH o 720D K 5 WUk U E 3, B%D yield ROMEIZFEITEZHHT
XYy FITKIFELE S, __next__ O ZHEHLLEE (—MRIC for XRMAIALBEE next() 1Y) OFERIX

None ¥72 0., send() ZHEHALIEEZZFDRAY v FITEINEIERICRD 5,

INFETHMLENEDLS, P L — XL —F e TH XY TVET, =2 L —XBBIIMED
AL, 12U EDZY FUKRA Y M 2Rb, ZOFETE—RHEEINET, ¥ =2 L —XBEUT yield LET
FITOMIEZHIEHTERNWZ EHME—DENT T, ZOHIENIFHICY = 3 L —Z DS LIt~ EIh£T,

yield R try HENTHEATEE T, Y2 xL—&0D (BBIVY bPERIGET 20, HR—YaLr>ay
12X 2) ZBTENICHEHMAZARVWEESE, Y2 XL —X-ATL—XD close() XY v RBMIN., finally EiNHE
TEn%3,

yield from <expr> ZfHHL7HE. GAoNZLRII T4 7L — e LTRbILE T, 374 7L —&ITLo
TEREINTRTOEBIIEDY 2 1L —KZ DAY v FOMUH LITANEZEINE T, send() TEI LD
LWA{EHE throw() TEINLDHHQLHIIMIMED A 71— XITHEYIL XY v RRHAUIEE N FE T, @YX
AV y RHBBRWEE, send() 1 AttributeError 2 TypeError %. throw() &€ XN /=Hlsb & BIEIZEH L
£7,

WEDA 7L —XDETH, 5| & Z XNz Stoplteration £ ¥ AKX ¥ AD value EBIHIEZZ D yield ROME L
%D £, StopIteration ZiE I FTERCHIRIICE Y SN2, ¥ 74T L —XBT 23 —XTHNIL (P
TATVUL=ZPHNZ5MET) HEINIZEY FEN2H0DEE LN TT,

6.2. 7 kL. FEFHER (atom) 93




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

N—Ya ¥y 33 TEHE: ¥ 74 7L —XIZHIH 70 —%2Z5E T 57201 yield from <expr> HEMMSH
L7,

yield APRAZO MO LI TH 2 & &, #HUIEBTE LT,
BE:
PEP 255 - i T RL—4 Python "D =z XL —&X ¥ yield XDEAIRE,

PEP 0342 - iR Nz L—42ZBWEIIL—F> U ARar—Fr e LTHHTESZ X512, V=
I — XDy AP ZY5ET 31RE,

PEP 380 - Y7 T RL—FADEEEX V7V 2L —XOEELMEICT 57200D, yield_from LD
HARSR,

PEP 525 - JERHAZ T RL—4F L —F VEHAOY 2 2L — X DFEERETOBINC X 2 PEP 492 DLk
TR,

TSI —R-ATL—EXY YR

COHTEI XL —ZATL—RDRAY v FIZOWTHHLET, 2holdy = x L — XEEOETHIE S
HTE%9,

UTOYP 221 —&ZXAYy ROMBUFHLIZ, P22 —ZDBRCETH DS ValueError fil/f 2 EH 3 % mIC
HEELTLEXW,

generator.__next__Q)
VAL —XEBOETERGT 50, BRI yield RPFETEIN/e 220 0HHALET, Yol —X
RS __next__ () XYV v FIZK o THHAZNLR., ZORED yield ADMHEITHIC None & FHli S AL E
To ZDHRD yield RFTHFITL, V2L —XIE—KHEIL L. expression_list D% __next__ ()
XYy FORFHLITITIELE T, Y22 L —XPRDEZ yield B TITHK T L7235 E,. StopIteration
PSR S E T,

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

generator.send (value)
VxrL—XEBONEANEE T ED T, FITEHEMALE T, 518D value 13Z DFFRD yield RDOAER
WD ET, send() XAV v FIIRIZI 2 AL —XPERLIAAEZIREL, 2L —XDRDEREKRT 2
T T T 5L Stoplteration ZiXIH L £ 3, send() DIPFHEINTI = AL —XDHBT I L =
. HZZITES yield XHBEE LR WD T, None #518 ¥ LT X RIFIUIRD £H A,

generator.throw(type[, value[7 tmceback] ])
TV x AL —XpHW LB T type OGN ZREZ BT, Z20Y = 3 L —XBBDAERT 2 ROMEZ IR
LET, Yo rb—XMEZERT 2% <HK T3 2L Stoplteration BFHAELET, YL —%&
BRI S N BIS 2HfR Lawv, & LARESPINEFREZ R 2725, ZOHISNIEUH LBk S h
9,
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generator.close()
Yzt L — RERS—RHE L U7z T GeneratorExit 2HAEIEE T, ZL T, Y=L —XEED
EITK T T 50, BlZZm—XENTWE0, (BIPRS00 572 7-01) GeneratorExit Ak
ENTIGA. close EMEOHLITARD £3, Yz L —XPMEZENT 555 RuntimeError 3FA L F
To close() FY =X L —XHBPISRIEHZR TITE DB T L TW 25513 Mb LEE A,

fERH

UTOHERY Yy I 23— R eV 2 2L — ZEBOIRA BV EEBICHENAL T

>>> def echo(value=None):
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
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 OFHHIIZ. "What’s New in Python.” @ pep-380 ZZHB L TL &\,

JERHEAY = % L — 2 B8 (asynchronous generator function)

async def REH LU TERINLEEA Y v RIZ yield XD 2 . 2O FEEA L —4 KL
LTERINZE T,

FEFRHAY = 32 L — BB U Eh 2 2, RS 2 AL =2 A TP = 7 b EFHENZIEFIAA 7L — 220K X
NEd, ZLT, 2047V 27 IV =31 L —XBROETZHIEL L5, @, JFRAHY = AL -2 47V =
7 ME a—F VEBND async for XTMbDN, THEI AL —XATT =7 D for XTHDNDHE
FIEBL £,
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RS 2 XL —=RDXA Yy FO 1 D2 UEHT & awaitable 7 72 =27 FREN, TDATI =7 FHH)
KB R T BRETHHBREINE T, £2OL ZRETIIRVIO yield RETHEA, £ Z THEHH X,
ezpression_list DEZFHFET DI N—F VITGRLET, Y= r L —X RIS, Hlreid, BfEon— L%
B, s mRA v & WEEHR & v 7. B XOBISNLHOIREZ Y. $RTOa— A VRREB RN S Z
PEHRLET, A 2 XL —XDX Yy RDPOLRDATI =7 bR ENTZ & TEITHEMAINS &, B
BFH7hb yield RPHER 2 CH L TH 20D X 51T ZED TV EE T, HHEOD yield XofEIX, E
TEBEBELEXAY Yy RIZX-oTERDET, __anext__ () BE-75EIE. BERIX None 2D ¥, 25Tk
7% <. asend() PMEASINIHEIR, FRIZEDX Y v FIZEINEIIRD £5,

FEFIAY = 2 L — X B TIE, try SEENOTEEDOBFIT yield APFEHATEE T, 2L, AP = xL—%
B, (BEAY Y IPRERIGET 20, AIRN—Yalrya ick?) KT L D RNCHB I AR VEGE, try 1§
EBAOD yield RFEKE 2D, ETHFBIE o7 finally BINFETEINET, ZOF—X T, AT = 2L —
RIPEH L TWVWBANY ML—=TRR TP 2 —FDEHKIX, EEAT 2L —&D aclose() XY v FEFEUH
L. BODaLN—F o+ 797 FEFETL. ZRUC Ko TETREBEZ o7 finally 8iNFITTES L5l
9,

To take care of finalization, an event loop should define a finalizer function which takes an asynchronous
generator-iterator and presumably calls aclose () and executes the coroutine. This finalizer may be regis-
tered by calling sys.set_asyncgen_hooks (). When first iterated over, an asynchronous generator-iterator
will store the registered finalizer to be called upon finalization. For a reference example of a finalizer method

see the implementation of asyncio.Loop.shutdown_asyncgens in Lib/asyncio/base events.py.

yield from <expr> RiI. JEFHIY = 2 L —XBIKTHONZ L XHEL T =12 D £7,

RS TR L —R AT L—2XY Y

ZO/PNHITIE, Yz L — ZBEBOETHIENHEDODNZIEFES 2 AL —Z A T L —&ZD XY v RIZDOWTHH
L%,

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

StopAsyncIteration exception, signalling that the asynchronous iteration has completed.
ZDOXYy FIZEH, for — & o THEBRIFFH IR 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,

96 %8 6 & 1 (expression)
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and the value argument becomes the result of the current yield expression. The awaitable returned
by the asend () method will return the next value yielded by the generator as the value of the raised
StopIteration, or raises StopAsyncIteration if the asynchronous generator exits without yielding
another value. When asend() is called to start the asynchronous generator, it must be called with

None as the argument, because there is no yield expression that could receive the value.

coroutine agen.athrow(wvalue)

coroutine agen.athrow(type[, value[, tmceback] ])
Returns an awaitable that raises an exception of type type at the point where the asynchronous
generator was paused, and returns the next value yielded by the generator function as the value of the
raised StopIteration exception. If the asynchronous generator exits without yielding another value,
a StopAsyncIteration exception is raised by the awaitable. If the generator function does not catch
the passed-in exception, or raises a different exception, then when the awaitable is run that exception

propagates to the caller of the awaitable.

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

awaitable that does nothing.

6.3 7513V

TIARVE ERHEEBVTRMEEOHNEEZRLE T, SURIUTDO LI D 7

primary = atom | attributeref | subscription | slicing | call
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6.3.1 Eit&R

BHZRIE. 794 VD0BRARE Y I FeAHizERZDTT:

attributeref = primary "." identifier

T4 <V OFHE. BEHESREYSR-1F328OA T 27 FTRITNUIRZRST., ZHUIIFLAEDA TV
ZIPYTIEDET, ZLTZDA TV 27 ME, AEIDHEE LB FETH 2 X5 REWEZAER LRI
BYOERA, TOERIE __getattr _ ) AV Y FEFA—N=F A FFTEHIELTHRAEAATEET, ZORE
HEE ST, FISt AttributeError DA MHENE T, 25 TRIFNUR, AREhEd AT 27 bofRle
fEZ. BEZER LA 727 MCEORED 5, FAUEBESREZEREFHTET 2 . BWVICERENA T
P WELNBZIENHD ET,

6.3.2 ARFIR5C (subscription)

IRFRLE, =T VR (XFH RIVERF VAN vy (§FH) A 70227 b6, BRE—OFEIRL
x79:

subscription = primary "[" expression_list "1"

774 =) DM, BRFRLEZIR-—1+T5F7Y 227 (BIRIEY R PREE) TRIUIRD FHA, 2—
PERDOA 7Y 27 M, __getitem _ () XYV v NEEHRT S TIRFRLEZYR—FTEET,

WHAAAL TV =227 P TR BRFRLEIR— T4 7V =27 MR 2 BEDD $9

T4 =Unwy FTHIUL. RV X+ OEFHIFERIZ~ vy TROWThLDF —(HICHY T34 7Y 27 M
RORITIIIRD TR A, BFRLIZ. ZO0F—1TMIGT 2~y THNOME (value) ZFIRL 5, (XV A FDHE
EDFITH25E8%2KRE, RV A VIR ILTRINUIRD 8 A, )

T4 —r Y ATHIUR, Y R b OFHEifERISEBEREZIZRA T4 X (UTOFHTHLE ET) TRIAUR
7D EE A

BRI — 7 Y RDEDAL VT v 7 R0V REFHIG 52 F8A. UL, TRXRTOHMAAAD S — 7
VAMEZ 3 __getitem _ () XY v Rk, BDA VT v IRE, A VT IR —Tr Y ADREIEZMZ THE
RUET (0D, x[-1] 1 x ORBROERZHERL FF), MROMEES -7 v ROERK I D /NS RIFEOE
BTRINIRD FRA, BFERLIE. (0258AR) ATy 7 AR OBRLERLET, ADA VT v IR
DY R=MI, AT D __getitem _ () XY v FIZEHNZDT, ZOXY v FZ2F—N=5 1 FT 5%
777 A%, WRINICZOWR— M RBEINT 208N DD 5,

XFHNDEFRIIF (character) TY o CFIERIOTTIEIR L, 1 XFRIDN SR EXFIITE,

98 %8 6 & 1 (expression)
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6.3.3 X511 ZAKREE (slicing)

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

slicing m= primary "[" slice_list "1"

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

slice_item n= expression | proper_slice

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

upper_bound n= exrpression

stride n= exrpression

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

AT A ARG T BEHKAMTIE. U TD XS DET, 774 <V OEFHbiFERIZ. UTIZiAR2 k5121 T
AFTARAYVAMDPOEREINF 12X o T (BEOHRFRILLFEL __getitem _ () XAV v F&EHoT) 4> 7
7 ZIEETERTNUIRD FRA ATA RV A MNI—DLULED I V= BEFTNTVEIHAE, F—EFEATAL A
BREELEIR L 72 DR D2 X TNTKRD ET;, ZALNDEGE. B—DRA 5 A AEZARELEEIR L 72D OH
F—ZibFET, ~HORTHER T4 RBEHRIF, ZORREHRIhET, WUBRRITA RF AFARFTTI
7+ (IZEBOERE 2R) 1B, 20 start, stop BLU step B, Zh2NEE L TERA, BB
St BRU L OE (stride) 127D $3, XML WEHATE None TEEHZ 5N F T,

6.3.4 IEUH L (call)

MECH LK, FEHH LATRES 7' = 27 b (B 2K function) % arguments RGN & IO L F3, RINE
ZEORINTHoTHNPFEVERA:

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

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

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

("," keyword_stem | "," "*x" expression)*
keyword_item n= tdentifier "=" expression

REOMETIBPF -7 — F5IBORIIH V< Z2DT THLFTVEEA, MXOERMINTEELZRIZT I i
HHEEA,

754 =) OFEETFOH LATREA 7Y = 7 P TRINFRD $H A, (2—PERBEB. HAALBEE, HAA
BETI2T bDAY Y R VIRFTI 2T b VIRAA VARV ADAY v B, BEE __call__ (O XYy
FEROETOF 7Y =27 b LAJRETT ), 5IEENEET, WU L2 A 2 iRl L E 5, 5158
(formal parameter) V 2 F OFELIZOWTIE BEESE 2SR LTIV,

F—U— F5lBDFET 256, UTD X5 IC L TRINIHLESIE (positional argument) ICZHINE T, %
T MO Ao TRV AR Y FARGIBICH L TERINE T, N BOMESIBLD 256, (ELIBIZEED
N 2oy MCEBINET, R, FF—7— F5l8conT, @il FeoTibd22my PERELET
GEAF PR DREIBB R LR S, BAIDORAR Y b2HS, L WVWoBEAETT), Ary M TIITRTH
¥ o T\ 5 TypeError Bt nsiEti ek ¥, ZhoGa, 18EEZ An Yy Mo TnEx 3, (XH
None TH->Td, ZOXTRuy F2HDET), ETOFIBPUEINLS, FEEDSATHRVNAR Y b
BENZUSHIGT 2BBERKO T 7 4 L METHED £ 5, (77 4L MK, BEBERI L 2Ic—ER
WEHHEENES; o T, VA MPEHFEDO LS REFEARERA 7V 27 bR T 7 40 Mk LTEDNRS &, XS
F32ARy MIGIBEIRELRVRD, 204 7Y =27 PBRTONRCHLAGHFEINET; 20 &5 2KN
WBEFET Z2RETT, ) 774 MEPMRESNLTLRY, HOED LA TWRWZAR Y M2 K-> TWA5E
TypeError BN R EINE T, 25 TRWVWEE. HOEDONZA0 Yy F2 57225V A FHIFTH L DG
LTfibh g,

CPython implementation detail: EXETIX, #AFTZHF R OVAES [BUZ2 Z IS HAA AR Rt 2
PHLNERA, ZIVo75I A RF 2 XY MEDZDIZ > BT oNT Wikt LTH, EEIZIEEMNTLh
TWEVWDTF—T— FTIRERINFEE A, CPython Tid. C SEETHEEIN-BRD. LEiZ LV AE
5180k R — 29 3 7291 PyArg_ParseTuple() ML 3,

Rl Ray F O I D &% DMBETIBH D 25HE. WX *identifier %l o THE S NRT BA RV E
D. TypeError BIANDEH XN E T; K51 *identifier 3B ZHAE. T DIRGIEUIRD2NLES BAHA - J2 &
T (B LI, ROBMBES B R NEEITITZED R TV) ZZITBD 5,

F—7 — POV T NG BAITHIE LR WE, M xxidentifier 2o THHE S NG IED LW
FRD. TypeError BIAADE SN E T K5IEL *+identifier DD 2HE. ZORIIBUIRDR*—vV — NG5
DAo7 (¥F—7—Fex—r L, 5l8fdz ¥ -0 T 2HL L) HEEZRTWMD 9. KRokF*F—7— F5l
RO EIIE, 22D (Biicrs) BEZZITID £9,

BARUE O L IC *expression & WO MXHHIN 258 1E. expression DFHIifERIE 17 F 7L ThiFhuiz
DERA. TDAT 7 TNDOEZRZ, BMOMEGIHTH 200 X5 1hbhEd, £(x1, x2, *y, x3, x4) &
WO LIZBWT, y OFHEFERD S =5 Y R yl, ..., yM o 75EE. O H LIk M+4 Ho 7 #EE|
100 %8 6 & 1 (expression)
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Boxl, 22, yl, ..., yM, z3, 4 TOMUTHLEFTIZRD £5,

Z DfEEm e LTI, *expression XD F =7 — 51D 83 1K b HDFTH, F—TU—F5lH (L1
HOD **xexpression 58 - TZZMW) Db Gl KH2dbD LTUHEENE T, [oT. ZD &I REEICR
D¥ETd:

>>> 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—7U— F5|HL *expression X ZF UMIH LTI 2L 3HE D RVDT, EFIC LD LSRR
LT 2 Z2iEd D £HA

REBUE CNH LT *xexpression MDD 24, expression DFHfifERIZ Y v EYY TRIFAERD %
BA, CONFEIFEMD X —v—F5lEe LTHRONET, F—V— D (ARNZXF—V—-F5l8E LT, 3
Wit 7 ¥ o8y 7 OFNZ) BUCTEE T 2 56, TypeError flsfasiEi &g 3,

xidentifier % **identifier Wi B o 72 R51EIX, MES AT Y bRF—TU—F5[BKICTZILHT
=¥ HA,

NP ay 3.5 TEHE: FHITCHLIIEEDORD *+ 728y 28 xx 78y 7 2ZIFWD ., @5 I8IZA 75
TNT 2Ry 7 (x) DERAICHET, F—U— F5IBIIFEET 2%y 7 (%) DRAICEIT S X512Vl &
#IZ PEP 448 THREINEFE Lz,

PO L2175 &, BIA 2R LRVERD . EIZfo20E%ZRL $3, None ZRFHELHH £3, EDED
O XS EHENLIE. O LATREA 7Y = 7 FDIFREIC X o TRRD %7,

HIPRETIZ-—

A—-HEREH: BBOa—F7oy 2 1258Y X pESH FTEhET, a-F7ry 2id, $3R51EE
FoIEUCHEE (bind) LET; ZOEEICOVWTIE BHEESR TilbLTWES, a—F 71y 7T return
XHEITSN BB, BBIFOH LORD A (return value) 25RE SN E T,

$HAAHBIRETIIAV YR HBREIA VXV RICKFLET;, HARAABEBESLX Y v NOFEMIZ
built-in-funcs S L T 7Z X\,

DSRAATSTO, ZOZ5ZADHLWA VAR AIPNREINET,

DIAA VARV AR R MET 21—V EBEOBBINOIHINET, 2O X, FFUHLKEDOFHY X
FED—D2RWEIEY X FTRECHEINET: 4/ VAKX VA5 Y R bOJeEIBNENE T,
6.3. 7517V 101
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DSRAVARAVR: VI RT __call__ () AV vy FPEBRBINTOVRIFNEEDFHA; __call__ (O AV v
FOFECHEINZBEERUMERE D5 L FET,

6.4 Await T

awaitable X 7Y = 7 N TD coroutine F4T7% —FRHFIE L £F . coroutine function NTODAFEHTE %3,

await_expr = "await" primary

N—Ya ¥ 3.5 TEM.

6.5 XNFFEEHE (power operator)

NEREENL, £ D 2 HIHER T X D MOEEEEIRM A H D £57; —75, AHCH 2 BIEFER 7 X D 13K
WIS BIEIEAIC R > TV E T, XU TO X512 D £

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

BT, NEREE T L FIEHE T2 5 7% 3 HEADAUEMCHDNT WA WES, HETLAD b/~ L il
NET (ZOBEREE T OMMIET 2HE Lt A, DFD -102 13 -1 12% D FF),

NERHEETORERIZ, 205 THFOHEN B HAAABEE pow() LRIL T, E5IELTIBRLTEX X
T, BES B E T @O RIc AT ., MRIEZORITY,

BHOWHEETTIX, F5IBPETRVEREDY, BRIIEHE TR TR D 5, 518005 E,. 2T
DB IBNTIFE N AN A X N, FEVNERINR I N E T, B2 1052 1% 100 ZIR L F 323, 10%%-2 X
0.01 ZRL 7,

0.0 ZHDITNERT 5 & ZeroDivisionError ZXHM L 3, BOMZ /P TRNER L LHRIBZERY
(complex number) 127D ¥3, (MATDN—Y 3 Tl ValueError ZEH L TVWE L/2)

102 %8 6 & 1 (expression)



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

6.6 HIEBRiNERE L Ey FHEALERE (unary arithmetic and bitwise opera-

tion)

ETORHEAEMERE e vy MRAERIE, RCELECZR > TVET:

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

HIFEHET - (74 FR) & 518 R 2 BEO/FS % KL (negation) LE T,
BIHHRAT + (77 R) &, BUESBZZEL 8 A,

HIEEE T ~ (Ki5) 3. BEGIE vy PEARES (bitwise invert) L7cd D% 52 FF, x O v MHKEA
i -(x+1) ELTERIN TV T, ZoERFRIBRICOAERINET,

EfREo=2i3wFhd, 5IEDELVWRETRWESICIE TypeError BIAAEH XN E T,

6.7 ZIEE#EH (binary arithmetic operation)

CIRRMTEELL, EEWREREN R R L 0 E T, HETOLWTANE, REOIEERICHHEH I N2 DT
FEELTLEI WV, REFE (power) HATZRE, HETFIKIEZZ20L )b, $ROEERN (multiplicatie)
BT LI (additie) HET LA D 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_exzpr | a_exzpr "-" m_expr

* (FHE: multiplication) HEFIZ, FIBALOEEZG X EF, 18I WH L SBUETD 20, R0 ECH
TS = Y ARDED LR TRINUIZD /A, HFEOHRE, BiEdEOMIcEfRIh BRSNS,
BEDOLE. = Y ADBDBRLIRENTONE T, BOELBEARLT . DX —Fr R 5257,

@ (at) HEFIITHIORIN LEHE N E T, Python OMAAARIZ DHETZHEEL TVEEA,
N—Y a ¥ 3.5 TEM.

/ (BRE: division) B X // (VIDETERE: floor division) &, 5IFILOEE 52 5, BUEL BT THED
BN I N F §, B ORERMBIIFE/ NI D 305, ROV DG TREMRIIERICRD 73, 20
B R RBRENC oor’ B ZEH LD DR D 5, ¥l X BRHE %175 & ZeroDivisionError
B2 X L £9,

% (BA: modulo) HENZ, H—o[MEH oM THRE L ZORFARITRD $F, BEg B3 @RI
6.7. ZIEHEHE (binary arithmetic operation) 103
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X FEd, HA518UEDE v DEEIIE ZeroDivisionError FIAAEH XN FE T, 5IEMEIXFE/NIETD &
<o B0 3.14%0.7 12 0.34 172D FF (3.14 13 4%0.7 + 0.34 25 TF), FREEFIIHICE FI%KL
FUFAE (F7dEn) oRIck D £7; FIREEOMROMMMEIZ. HICHE 5 oMELI D /XD
ij—.o *1

B0 & CRRAR C FIRERIL, EEKX: x == x//y)*y + &hy) OBBRICH D £9, UVIDIETRESPERITE
Fou HAAABBIE divmod (): divmod(x, y) == (x//y, x%y) & HEHRLTVEF, *

% B BUECHS 2 RRER 21T 5 OIMA T, X (string) A7 =2 MiZA—n"—m—Fh, [H
ROXFHOERME (Wbw 2 Hil) Z21TVWE T, XFHoERLOMIE Python 74 77V V771 VR
old-string-formatting fizZM L T ZE W,

IO B CHREFHE T, FIREET. BXU divmod() BIBUE., HEBIIH L TEXERINLTWERA, BIIZE
57513, b DHIZ abs() Zffio TEE/NIUEICE L T X W,

+ (D) A, IR LOMEE R £3, 5T & S BIER D, MG e bFLEID S — 57 ¥ A TRIFAUIZ
DEH A, HIEOHE., BiEZHEORIZEH s, IMHEINE T, BREDOHE. > — 7 Y RIFHEE (concatenate)
ENET,

- (BER) AL, S THAEZIT > EZERL 3, BE5IRE S @RI ZERENE T,

6.8 27 EHE (shifting operation)

¥ 7 MERR, BMTEE XD S EWELIEM 2R o TV kT

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

INHFEHESIBICY Y 2T, I EOEICA I R E S, O MEBERE 5B E. BE5IBTEZ AN
=¥y MR, EERBAREY PO T PLET,

n By FOHET 7 ME pow(2,n) WCXBMEL LTERINE T, n By FOLET 7 M pow(2,n) ITX 2R
ELTERSINET,

*1 abs(x%y) < abs(y) EEEFEMICIZE L 2D T2, FEVMUICN T 2B OHEICE. i) (roundoff) 7B
BRZRLBWEERD D £T, 21X, Python OFEI/NIUSHEID IEEETH4 fSHERAEICR > TWE 77y b 74— L% HETS &,
-1e-100 % 1e100 i 1e100 L [FAULFFBICR 21T TR DI, FHEMEIZ -1e-100 + 1100 & & D ¥ 3, ZAUIKIEEBEINIIEE
12 1e100 L HHTF, B math.fmod ) ¥, BADFIBEFEL—BT 2 L5 REZIRTDOT., LiDBHEIKIE -1e-100 ZIRL &
T, EBE507 7u—FAEYIPE, 7V r—>a VIKIFLET,

*2 x 7}) y @ﬂiﬁﬁti%’é%&fﬁk#ﬁ?kﬁm}: }(Lbbo)tbbk x//y 7b> (x -xhy)//y & D % 1 tﬁjt% < f;ZvT Iﬁ?ﬁ% DET, ZD L%

104 F6E X (expressnon)
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6.9 Ev FEALEREDTIEER (binary bitwise operation)

UTo=>20ty MMHEEIZIX, TRZNRL2EBLIEML RAHRH D 5!

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_ezpr | zor_expr "~" and_expr
or_expr =  gzor_exzpr | or_ezpr "|" zor_ezpr

& HETR, SI8FELory VRO AND 252 %9, 5IBEBBHRTRIERD $EA,
S HEETR SIEE oYy FHEAIO XOR (HHERY OR) 252 59, 5IEIIEBETRINILD $E A

| A, Rt ory MHMO (AE1) OR 252 %3, sIBIIBKTRIERD $EA,

6.10 LEE

C EifLE - T, Python I2B1F 2 HBEHA T IXFRI CEEIEMZ - TH D, TORMER T, > 7 MEETF,
By PREAEEFID KR TVET, £/ a < b < ¢ PEFETEHMCHWSR TV S D L F URERIZR
5Rb C BiRLEVRT:

comparison = or_exzpr (comp_operator or_expr)*
comp operator e ngn I nyn | [[p—] I ny=n | ng=mn I ny=n
| "iS" [Ilnot"] | [Ilnotll] llinll

HEEEE OFERIZ 7 — UE: True £721% False 22D £9,

HHIEWS S THEHT 22D TEET, flRiEx <y <=zl x<yandy<=z FMRDEST,
ELIDHE, Bi#E TRy BRE—ELRTHISNIABRLDET (Eb0D5HETH, x < y BMBICRZ L 2
DEFFE - 7= FHliENEEA),

FERIE, a, b, ¢, ..., y, 2 T opl, op2, ..., opN DLEHEFTHE5E,. a opl b op2 ¢ ... y opN z
¥ a opl b and b op2 ¢ and ... y opN z L¥ffiiciz D 3, 7220, HiEFETRERZZTH—E L2
flixhEtA,

a opl b op2 ¢ EHFEWVWLREE. a »H ¢ ETOHPNIHE2 0L HI DT AP ZIETOTIERVWI 2IFERLTK
I, BRI x <y >zl (EAVWRFZATEDD TEAD) BRICIELWVIGETT,

6.10. L& 105
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6.10.1 fEDLEE

HET <, > ==>=<= BIP 1=32200F 7V FOEEHELET, A7 27 bR LA ZFOLE
xhEHA,

FITDx Vb B BLUVE OFETE, A7V =27 M (B id MR T) HERO I 2BRTVET, 47
Y =7 b DfEIZ Python TIEZRRPHRIAMERTT: PIZE A7 =27 FOMEIZT 78 AT 5 IEMBTEZDD
FHA, Tl ZORTOT—XEMEIP LRI NIREDREDHTIET, A7V 27 +OEEMET 2 08D
HDERA, HBEETIZ, A7V 227 FOMEL ZAPICOVTOREDHEEZFEE L TCVWET, ZOEBOEYE
ICEoT, MEBMCATZ Y27 POERERLTVWEEZLILHTEET,

ETORZ (EHD 2 W) object DY T 7 5 AL oTWVWEDT, 7 7 4L DOHERDIR 2
% object HMAELTVWET, BEXNBHNRAZTA X THRHAINTWVWS X512, BZ 5T rich comparison
methods TH5 __1t__ () REDRAXY v REEETZZ 2T, WROBWEZBENEIREZ A X TEET,

FHLEE (== BLT 1=) DF 7 4L bORB TG, A 7Y 27 ORI HIRESOTWET, EoT. FA—D
4 VAR Y ZADEMLOFERIZFLVERD, A—THRVA Y 2X Y ZADOFMILBEOMBRIIFLLL RV
¥9, 774NV PORBFVEZDESITLADIE, £RTOA T =7 b2 RHH (reflexive DD x is y 7%
Bl x == y) BHBDIZ Lo bTT,

77 A OIEFHEL (<, >, <=, >=) I3RS T EA; L L5 & F % & TypeError X EINET, 0
REENET 7 4 b OIRZEENC L 22EIE, FME LRI T & 5 BAEEBRITHE26TT,

Fl—ThRW\WA Y AR Y ZIEIZEMTRVE T 2EMLBDT 7 4L b DIRZ TN, BRREL T 247D
7 b DERMHEICHE W FMlEDEAN R ER C IEHRINICEZIZTL x5, ZD X5 RETIXEBROIR 2 v
BHARTA X TH2RENRHETET, BRI EADHAAATITZANITTORTVWE T,

KDY R PTIE, REEDMAAAHDOHEBOIRS FECEZHH L TVET,

e WL O DHAAALDEMER (typesnumeric) LHEHEF 4 75V OB fractions.Fraction B L U
decimal.Decimal (. TN H O OHIFH TER 2L R TE I, HEBTIIIERF LY
A= FINTOVRVEWSHIRSH D £3, Bb2HOFIROEHNTIZ, FHED 0 M LUICBIENC (7
A3Y XLNZ) IELWHESITTOh E T,

JIEBMETH % float('NaN') ¥ decimal.Decimal('NaN') (FFEAITT, B I L DEEDIEFLL
BI3MBTY, EBICKT2REE LT, IFERBTES EHFMTE RV 2IZRDET, flRE x =
float('NaN') 251E,. 3 < x,x < 3,x == x 32 THT, x = x ZETT, ZOIRZ |V IEEE 754
WZiEo72b DT,

o NAF V=4 R (bytes 713 bytearray DA YA XV R) 1F. IOHDHOHFHFHTRER LB b
BMTE%d, HRBEROB L LToEZ - LFHEAEFCITbhE T,

o XFH| (str DA Y RAX Y R) OLEIE, XFD Unicode Da— KEA ¥ O e LTOME (FlAAAREE
ord() MRV H) Zffio FFENIEFTITbET,

106 %8 6 & 1 (expression)
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XFEHNE AL F Y =4 v RFEBICIHB TR A,

o ¥—/ VA (tuple, list, or range DA Y A XV R) Ok, FUAEY S LTLRTZA T, range JJH
P Z YR —F L TWEEA, BAHE S LOFMLEBOFRIZFMTLVE 2D, BiesRES5 Lo
I LE# 1 TypeError 35 L ¥ 35,

=T ADHEKIE, BROKGNERDH 2B DL LT, MIGT 2 HEL 5 LOHEZME > TRERIEFTIT
bixd,

BEROKGMIERI SN TVWE L, aL 7y a YO TIZal 7y a yOHER x I LT x == x '
WHEZERELE T, ZORECEDSVT, RYNCERDOFR LIRS, F—TRVWEREY S LITHL
TOABEROUBPTObNE T, ZOFHRE, RN ZBERPKFNRIGE, MR BRI L FUHR
ZHoLET, RENTROVERTIIMELRER TR B 28R1ckb, BI b LhFEA: iz
. K TROVIERIEL Y X M Tfibi/z & &, HEBEOIRS BEOIERD L5 RAERICR D £3:

>>> nan = float('NaN')

>>> nan is nan

True

>>> nan == nan

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

>>> [nan] == [nan]

True <-- list enforces reflexivity and tests identity first

MHARAADaAL 72 a vy S LOFEERBIERD X5 I CEHEL 3

— ORI EME 725 2 00aL 7y ayid ALE FURE, MST 2HEL S LOHKROMER
TR D A (BIRER [1,2] == (1,2) BEDFEUCTRVDOTHTT),

— EFEBEESR—FLTVW32aL 7y a YDlEFE, RUOEMTRVWERDIEFEFCICRD ET
(BIZE [1,2,x] <= [1,2,y] ¥ x <=y LRICMEIZZRD £7), MILT 2EHRBBEELRVIEGA,
WowhpoavryaryofkolEFe b 3 (HlzR, [1,2] < [1,2,3] ZETT),

e XY KBV (dict DA Y RAX VY R) DHEDAERIEM L 725 DIE. FU (key, value) ZFRoTnd & &
MOZDE ZIRD £5, F— L EOFMLLE TR AHEDEHI SN E T,

JEFF LR (<, >, <=, >=) & TypeError % #EHI L ¥£73,

o 5 (set £7:13 frozenset DA VAKXV R) OHEE, ZhoDBIOHFHTRERR AT bITAET,

CAPITAL LETTER A”) ZXAIL %3, Unicode DIFL A ¥ DMREXFIE 1 2D a— FRA ¥ M ETEM> TREINETH, E
Koa—FRA V0 EHoTHRHETEZMBELFD L EADD T, A2, MHELF "LATIN CAPITAL LETTER C
WITH CEDILLA” (&2 — P U+00C7 2 % BEAXF (precomposed character) 1 DRRFTHRBTEE T L, a— I
& U+0043 (LATIN CAPITAL LETTER C) ic® % BEXZF (base character) D312, 2— F{L# U+0327 (COMBINING
CEDILLA) i % $#&&XF (combining character) 23t 5l LTHRHTE LT,

XFLN O HEARIEE Unicode D2 — FRA Y POLARATITORET, ZHRABICE o TREEWTEZVAD LOLEEA,
ZIE "\u00C7" == "\u0043\u0327" i¥. ¥'H HDXF bR UMHELF "LATIN CAPITAL LETTER C WITH CEDILLA” %
KELT02IZd0bbF, ZORRII False LD X9,

HMBEXFDOL LT (DFD, AMICY o THENAZGIET) XFH 2 HET %1213 unicodedata.normalize() % ffio T 7
A

6.10. L& 107
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BIE, HAEEDD2VE ENEREPE S r AL T2 IHF B ERSINTVE T, ZORMKRIE2IE
FEERLIEA BIZIX {1,2} & {2,3} W0 2008 G ADD 5 —HOHDEATH 2L BN
HEATHDDERA), Mo T, BERRIEFHIKFET 2K 0518 LTHEYITIED D A (BRI
min(), max(), sorted() WXEED VA b2 AN LTHZ S ERERLMEREZDET),

SO TR, ZOEZED AR XNE T,

o MDMHAABLRDIZE ALIIIEEAY v FORRELINTEST, 774 b DO S BN Z AL
£79,

HBOIRZ N H AR A A L=V ERT T A, AIRER HRO—BEMEORHANIHE > EHNRDH D £5:

o FlLBIIAHI TR $RA, DFED, F—DAT7Y =27 MEFELLRTIRD FEA:
xis yRBoldx ==y

o HEIMFAITRI IR A, 2D, UTOROFERIZF L TRIFNUIRD $EA:
x==yty==x
x!l=ytyl=x
x<yly>x
Xx<=ylty>x

o HERIIHERHI TR IR A, UTD (EFENTRWV) filHZ0FHHTY
x>yandy > z%5dx >z
x<yandy<=zXZ5dx <z

o HEOWZEMBEOGETHRITUILD FHA, DF D, UTOXOKRIIFE L TRIFIUILD £ A:
Xx ==y &not x I=y
x < y & not x >= y (RIEFOHA)
x >y ¥ not x <= y (ZIEFDHE)

BEO2REI2IEFIL 7 a ICETEEDET (AL ARY—7 Y RARIEYUTEED 32, £EL
<y Y AIIEHETIEED £HA), total_ordering() 7aAL—&XHBRLTLIEX W,

o hash() DOFRIFFMELE —HLTWIRBERD D 5, FliRt 72 =2 bS5 LRALA Y & afHZH
D, Ny Y aBERFHETERVDDL SNIZRENDHD T,

Python ¥ Z o —HERAIZ5EHI L A, FHE, IFED ZORANIEDZWEIE D 5,

108 %8 6 & 1 (expression)
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6.10.2 FIEREERE

HET in BXUY not an EEBEBREANE T, x in s OFHiilX. z 2% s DERTHIUL True &42D, 25
TRIIAUL False Y72 D ¥ 3, x not in s & x in s DBEZRLET, TNRNTOMARAADY —F > A8y
EERNIMAT, #EFD in ZHENGEZA LN F—Z2H o TV AR ZEATLE LTHR—-FLTWVWE T,
VAN, 27 A, HEEES. BFE. collections.deque D k572 a > 7 FAIZE VT, K x in y X any(x
is e or x == e for e in y) XTI,

XFHNRNA FHFENZDOWTIE, x in y & 2 2 y DA XTI THZ L Z, »DOZDL ZIZRD True ITRD
F9, 23 y.find(x) '= -1 FliTT, EXFINE MDEREDOLFHNDER LFHN & ARINET, E-o
T "" in "abc" & True ZiRTZ & ITRD FT,

__contains__ () XY v FEFRELZLZ-VEFRS 7 A TIE, y.__contains__(x) DRDEIFEL ZIHEIC
x in y OIRDfEIZ True £72 D, Z 5 TRWHEX False & D %5,

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

exception is raised during the iteration, it is as if 4n raised that exception.

Lastly, the old-style iteration protocol is tried: if a class defines __getitem _ (), x in y is True if and only
if there is a non-negative integer index ¢ such that x is y[i] or x == y[i], and no lower integer index

raises the IndexError exception. (If any other exception is raised, it is as if 4n raised that exception).

HET not in X in OEBEMEERNE L L TERINTOVET,

6.10.3 F—14DLEER
HET is BEY is notidk, A7V 27 bOA—HICNTE2TAMRITVET: x is y & z & y BEIL AT

Dz EEBETLE, POFOLERRVEICEZDET, A7V =27 bOR—MIZ id) BEEFE-> THEINE
Fo x is not y ¥ is OEfHEERKIL b DIk D 3,

6.11 7—JL:EH (boolean operation)

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

 HENRAR—Yarryary, JV—Y R, T4 X2 ) FROBWEEDLEDIZ, 4 YRR VAR v RREBDHEZIT &5
B W is HAFOMAE, RT3 EHETIERVIRZBOZXUT 1S LOERTA, FFlZZNZRD FF 2 X > M 2R L
TLIEEX W

6.11. 7 —JLJRE (boolean operation) 109
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T-NVEEDa Yy T F A e, AT v -0 X THEbI B EICIE. ROMEIEZ BRI ET: False |
None . IRTOENCBIIZHED 0. ZOXFH, ZEDary T+ (XFH. 270, VAL, HE E£E5. HiEE
B THLANOMBEITEZ LERINE T, 2—FERDOA TP 27 MI, __bool__ () XV v FEH5Z23Z
T, BEBEEHIAZTAATEET,

HET not . 5IBDIBTH 255121 True 2. FNLHDLEICIE False 122D £3,

A x and yid, 3 2z ZiHMAELET; 2 DMBERS v DEZRL T, 2 0BEIE. y OEEFML. %
DRERZIRLF T,

Axor yid, T ¢ ZFHMALFT; 2 2YERS z DEEZRLEFT; 20 NDEEICIE, y DEEZFHMEGL, 20
MREZRELUET,

7B, and b or b, BI{H%Z True X False IZHIFRE T, BIRICFHE L 72518218 L 9, Z DIEERDMER] 7%
EHHDET, FlZIE s WFINT, BXFHNRLT 74NV FDEICEZEZ 0w %, Xs or 'foo' IIE
ARG ZET, not 3WBFTHULWEEZIENRT 2DT, 5IORICEFER 77—V EZERLET (HlZ1E, not
'foo' I& "' TIF7 < False D X79),

6.12 %3 (Conditional Expressions)

conditional _expression = or_test ["if" or_test "else" expression]
expression n= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_exzpr nocond

SAFR (LIZLIE " STEBT LIHEN ) 130 BARDEL Python OBETT,

x if C else y WO RIIERANCSEHM z TlIRL C ZFHEL £3; C 2 true DFE z 25l S AUEIHR X H
7 LU OEEIE y PRl X AuR XN E T,

SFMEHBICBE L TX DL <1E PEP 308 ZZHL T ZE W,

6.13 5.L4 (lambda)

"lambda" [parameter_list] ":" ezpression

lambda_expr

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

FLEN (FLXBRebMEINET) ZELEBEZERT 201w Ed, X lambda parameters:
expression \ZEA T2 7 M D ET, TOMAHF TV 27 PEIMUTIRERINATVWIHEKA 7Y =
7 MRARRICEIEL £3:

110 %8 6 & 1 (expression)
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def <lambda>(parameters):

return expression

BIBO—EOMIE BHES 2B LT FEV, FAXRTERINZBEREXR 7 /57— arv2&b
DTERVAICERLTLEX WY,

6.14 ;KOJU X +

expression_list n= expression ("," expression)* [","]

starred_list = starred_item ("," starred_item)* [","]
starred_expression 1= expression | (starred_item ",")* [starred_item]
starred_item = exzpression | "*" or_expr

YR PERRPHFERRDO IR > TR HDERE, Py —2oDhr<v2E50RD) A IR Lick
DET, ETNVOEXEZ., VRAMZHIZROBICHELL LD ET, RIELSENTHEENE T,

FTARVRAZ * X ATZTINDTYINYY 2EHRLEST, ZOWEHETIZ 1757 TRINERD T8A.
ZDATIINET Uy 7 EINMBTEROY —7 Y RIZERIN, FiLnwa L, VR, BEICAILUAE
NET,

N—Tay 3.5 TEM: RVAFNTDATIINDT Uy 21BN PEP 448 TRZEXNE L,

H—BRox 7N (% BEE (singleton) ) Z1ED UL, REICAH V=B HETT, H—0oRX/ZFT. RE
WA YD FR0WHEAEIIE. XTIV TR ZORDMEIZRD 25 (HDXIVEED 20w b, HEHMNZED,
FR7: O Z2fEVET, )

6.15 IR~

Python &, XZ2EPLEANEICFHEL £, 7272 L. RARXZRHET 2 & &, A0 & D B eIl S
nEg,

PUT ISR EITLDRATTOFMHENERF X, IRAFORFIEF LR TICRD £35:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: exprd}

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

expr3, expr4 = exprl, expr2

6.15. FH@IER 111
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6.16 EEFDEITIRML

DIT o Python 1B 2 HE T OBEIEN ZEHN Lzb D TT, BEEMNORDEV (H\EIRDITV) D
PoHmRbBEV (FEPRLIEV) BORKIHRTHD X3, MUKy 7 ANOEEFOBEIEIZFE T TS, HxXH
BRI REN TV RV DX IHEE F T3, FAUKRy 7 ANOHEETFIZ, ErbhAAe 7V —TbE¥hEd

(BIFt e LT, RERRIEHLLERZINV—ALEINET),

thE @it T WS K52, Bk FiE. F—Mo7 2 P 3R THECELIEN ZF > TWT, ErshIC

HEH T 2 L VORI ERF o TV Z BICER LT ZE W,

BETF Bk

lambda 7 LR

if -- else Ao

or 7—LEE OR
and 7 — VA AND
not x 7 —ViEE NOT

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

FiE=E—MED 7 2 + 2 & et

v hEfI OR

v hEf XOR

& vy MHAL AND

<<, >> > 7 MER

+, - IS X R

*,Q,/,//, % PR ATHIRE, BREL U] & TEREL RlR™
+X, -X, ~X IE¥. &%, vy MEA NOT

*k N3

await X Await

x[index], x[index:index], x(arguments...), INFAEE. A 74 A, MU L., B
attribute %I

(expressions...),

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

fi & E 72 13RI
™ BAERTR

VR MR, BEER

b,
THE S

*6 N X Ty

112
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2> \

A CBSEIRMA S TIXE D

% 6 & 3 (expression)
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ii1p=3
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SEVEN

B#iZ (SIMPLE STATEMENT)

BRI e E, B omMEITRICIN® 55X TT, BH—DfTHIZiE, BROHEMXZtIany TRYI>TANS
TEMNTEFT, HMXOMIILTO®ED TY:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield_stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

7.1 X (expression statement)

AE, (FITHEERREWATR) HZFTR L THENT201flioz b, (@HIE) oYy (procedure: H

BRERZIRZ2VEO Z 2 TF; Python TlE, 7B v Il None ZiIRL £F) RO T2
T, ZOMDFENVHTHIALEMS N TEEITL, BARZIZ DD FT, AXOWUILLTO@ED TS

115
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expression_stmt = starred_expression

AXBEHDV A (H—oAXDZeddHbh £7) Z{HHEL £7,

MEEE— F Tl fH None TRIFAUR. (EZHAALBEE repr ) TFHNIEHL T, Z DIERO T 2R
BT TEHEZH LT, (None I3 XN DEIFFZHINRWDOT, FuYyOUHLZIT->T
HHNIEFEOLNEEA, )

7.2 {AX (assighment statement)

RASE, BETZEIC () JELaD, BEARERA 7Y 27 POBUHSCEREZETE LD T 570Icfibh
79

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target n= tdentifier

"(" [target_list] ")"
"[" [target_list] "I"

|

|

| attributeref
| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing DFEXIZDOWTIX 754 HiESELTLEIW, )

RASZERD Y 2 b (ZHRE—ORTH, H VI TRUSNZRY A PTH EL, REERXINMCAL L ERE
WHILTL2EW) 27 L, BoN7H—0/EF 7Yz 2 b2 &—4 v b (target) DU X MIH L TAED S
HAALRALTOE £,

RABZBE =7y + (VA L) ORI > THRINICITDIWE T, 2=y NBEEA[RERA 7V =7 + (BHES
M, RERIL. FRERATAR) O—HTH 256, ZOLHEARERA 7Y =7 MIEEIMTRAZFEITLT, £
DRADENZBIETDH 2 0HMT L2 D 8 A, RADRARELRIGSICEBINEFHITTE 2 dTEE
T, M ricasn AR, EHE MM, Z0oAT7Y 27 MIERTEZ ATV T (IZEEDMEE &
EBRLTLEEW).

Z—%"w FY R NI, AFEMRAFFENTHEN TV T XL, ZRUHT 23479227 FORAR. UTo k51
HiFMIERINLTVE T,

¢« X—F 9 MJRIDER—F v FPB1DOFBFTar=HEVTELT. [EEICHEINTHDONTWARES, *
T2 MEIZFDE—Ty MIfRAENE T,

116 % 7 E Bl (simple statement)
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o ZEOTRVEE: A7 =27 M3, 2=y PVRAMDXR—=7y P ERICBOEREROA 77 7 VTR
N353, ERILEL AT 2 X -7y MAAIRET,

-7 ENEOX—=Fy beENRS, BHIZT ARV R B—Df WX —Fry b3Z =5y PR M
—ORITEENTVEEE: 7027 MEIATIINAVT, Pl edbX—F vy PR MDX—=F v b
DEED =DV RVERERLZIFNUIEIRD ERA, BNEOX—F vy PXDFETIOX—7 v MC,
AT TNVDEHOERD P SENMAETNE T, BNEZDX—Fy P EDBADE—F Y MT. 4
T INVORBOERPRAINE T, BNEZDX =7y NI, A T 7 T7NVDRES7ERZDO ) X+ R
AENET (VA PMETHIDPEVEEA)

— ZI3TRWEE: A7V ME, =7y PURMNDX—=F v P eRILBOEREEZRDA 77 71T
BN SF, BRIELSEAMNIGT 52X —7 vy MIRAZRET,

B—DR—7 v bADE—DF T 27 FORAEZ. UTOXIS XL THRBHNICERINTVWE T,
o X—7y FAIT (%R OBE:

— ZEIPBEDI—F 7y JHAD global X nonlocal XIZHEPNTWARWITIUL: HETIHED
2 —HVGRIERANOF 7Y 27 PRI E T,

— Z5 TR ARk eh e a— N VGETZERIND, nonlocal THR®D &N 7=4MllD % ETZZRIA
DI Tz MCHBENE T,

BRI T TIHEEADOLE. FHM (rebind) BB ZhbE T, HHREICK > T, MATZ DAFNTH
HMEXNTWATI 27 bOBRBAT Vb (reference count) BE BRI - G HE. 7Y = 7 NI
(deallocate) &4, 7R+ 727 & (destructor) »% (FFETHUL) MUHEHE T,

o« X—7y FEMZROEE: ZREIN TV —KEOXMEFH S N E T, EIXRARTRERBEIEZ M5 A
TV FTRIFNUIRD T8 A; £ TRIFNI, TypeError 2V ENE T, K2, ZDF TV =2
MZRL T, A 7Y =7 P RIEE LZBEBHEICRAL TEIV2EWEDEE T, RKAZFITTERVS
&, Bt GEHFIE AttributeError T2, ARTED D FHA) ZEHLE T,

HE: A7V 030724 22 2T, RAHEETOWAENRZREH 2 ¢ &, HUXD a.x &
A VARV ADERE (4 Y RARX Y ADBUESFELRINR) 77 ABHEOE S HICH 7 7R T 5 AHE
WD YET, ELDR—7 v b a.x FHIA Y RAZ Y ZDENEE LTEID Y Toh, BERSIFERX
NEd, ZoeBH, B2 -OD a.x BFALCEEZZHT 2 IERD LA GURE7 7 XEEEZSHR
L. B3 LA Y ARV ABEERADEZ =7y P LTERT 2 X577 L &:

class Cls:
x =3 # class wvariable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.z as 3

ZDZ e, property() TERS N0 AT 4 DX SRBRTAZV FRERIIHLTIE. 3T LB HTIE
F5EBRD 8 AL

7.2. fKXAX (assignment statement) 117
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o X—U vy MDRTEALAES: ZREIN TV —KEXDPFHIENE T, B2 (VATIDES5%) Ia—

RINBY =T YARXTI 27 b, (HEDXIR) vv By 747y =7 PAELARTIIRD 38
Ao RIT, INFRILDER TR FHI SN E T,

—KFED (VAPDEIR) I 2a—XTNRS—r Y AF TV 27 b THNR, BRFERLIIER 5 2R
R FEA, BEDELRS, =7 Y ADREIPMEINE T, BHIIHEKINIZ, >—Fr Y A0k X
DY/PNIRIFAEDEBTHRTERLT. =7 Y RE 204 V77 ARHFDERITHNRAA 7S =2 b
ZRALTIOpBOWEDEONE T, 4 V7 7 AHHFI L 6. IndexError M I NF T (FHE
ENTey =7 YRR AZIToTH, VA MNEROHLIBINITEEEA),

—XGED (HBFDOEOIR) vy IATI 27 FOBE. ETHRTFIE~y TOF M B0 H 28 TR
STIFARY FH A, KT, BFEEHERALA 7 27 MCEEMNIT 2 L5 F—/F— RO EERT 2 &S
v TF T2 PZEWEDEE T, ZOBRETIE, BFEOX—/fHONMEF U F— L BIOMTE S
ThH XL, (ACEZREOF—DFEELRWVES) Hilhd—/EONEHAL T2 EVEE A,

I—YERDA T =7 MZid, BYIRSIET __setitem () XYV v RBPFEFHINE T,

R—=07w FBRATA RSB ZIREIATVL—RKEAFTHEN T, —XKERXE (VA MD LI %)
22— RINBY =T YRXTI 27 v EEZRINERED FRA FRAA 7Y =7 MEECE DY —4
VAKX TY 27 bTRITERD A, KT, A7A4ADTRE LRERT A BV SN E T 7
7 AV MEZZENRZEN 0 Y= Y ADREITY, LR TROFHIIBEE TRITINUIRD FEA, VT
NPOERBPEARL S, = Y ADORIVMEINE T, BRI, ERIZ 026 —F Y ADRXE
TIRINEZ ESICMD ZENFE T, RIZIC, A9 RABWRAA TV 227 P TEEBITIVRY—F7 VR
F7V 27 MCHWEDLEET, X—F v b —F Y RATHINTWVWBRD, 254 ROEXIIHRAS —
TYVADRILBRE-TVWTEL, ZOHBARER—F Yy b= Y AORINEEINE T,

CPython implementation detail: JTEDEIETIZ, X—5 v PO IIXOM L EFRIUTH S £ AREINT

BD.

RS 3a— FAER T = —XFCFHIR T 7 — X v b=V Ho THEEINE T,

RADERIC LUE, FHEHLADF —N=F v 7Z [l (simultaneous)’ T3 (flxiX a, b = b, ald=>D
DEBE ANEZET) 2, RANRERZERF ES5L OF—N=F v TRE,LSHEARI D, REDTTT,
Bz, UTo7arZ a8 [0, 21 ZHAOLTLEVWET:

x = [0, 1]

i=0

i, x[i] =1, 2 # 1 1s updated, then z[i] %is updated

print(x)

BE.:

PEP 3132 - Extended lterable Unpacking *target DI5EREHE,

118
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7.2.1 2B AX (augmented assignment statement)

RKERAE, ZHER RAXZHAGDET—2DXII LD DTY:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression)

augtarget n= identifier | attributeref | subscription | slicing

augop e M| Mest | M=t | nEsN | /=N | N//=0 | MYt | st
I I I B N BRI

(RBED 3 DOMERICOVWTIE T34 22 RLTIEI W, )

BERALIE, X—F v b (BEORALLE-T, 78y 2B D EHA) LR X FEFMHL, 25—
SOWHETFHTHEORERARO “THEERITV. BREDLOX—Fy MIRALET, X—7 v M3
LRl X A Ao

x += 1 DX REBERERANIZ, x = x + 1 DL XEEMATUIIFERROEMEICTE 325, B ICFMiITI
RO FEHA, BERADH T, x 3—ELrFHMiINFEA, T/, EEONE Y LT, AL 1T L—
R (in-place) HEPETENE T, I, RARICHZRA T2 7 b 2ERLTE =7y MITRAT 20T
3724, DHioA 7Y =7 PONBEEZEET 805 2L TT,

HEORA IZEN, BRERASEEE 2 M S 2 5N A2 i L $ 3, 728 2, alil += £(x) 3 %3
ali]l ZF#NR. £(x) ZFHE L TMEZITV, RRICHRZ ali]l KEHDHTHT,

RKERAXTITON 2 RAZ. ZTAANDRAR, — XD X =7y b BFET 2562k E, @HORA
ERIT &S b g g, FEkIC, RERATITON S “HERIZ, HECLoT A TL—REER »WMTbh s
ZrzRRE @EEO IHEREFELTY,

BHESHEOX -7y FOBEE V5ABMEA VY RAAYZABRBRICOWVWTOEE LEMICEEORAEH XL
9,

7.2.2 FR(FEKAX (annotated assignment statements)

IR ARAE. 1 DOXDOPTERRENED T ) T—ar et 7 a v ORAXEHAEDLERHDTT:

annotated_assignment_stmt = augtarget ":" expression ["=" expression]

KA (assignment statement) ¥ OFEWE, FAAED 1 DIKRESNEALDMED 1 DIRESNSL LTI,

KA LTHMEZES v, 77 RARa—=T7d LAIEFEY 2 - Ra—-TJDHE, FERIGFHESH, 757 2bL
CIBEY 2 -V ORHREN __annotations__ IS E T, ZOREMIER. ZHH (774 X— PERDGEIX
U7 » I ENIAED) 2 RHERE DERANOMISN T 2 FOoE T, ZOBEIREZAAARTHD., IR

7.2. fKXAX (assignment statement) 119
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DEINCTEELTOWAHA, 772D LAEEY 2 — LOREKOFEITORETHEI/ER I E T,

AL LTRSS 2, 792203 —F3 LI EY 2 — L RAa—7OEE, EFIEHMHEXNE T, B h
THA,

B R a— S THENCERMI VT W HEE, Z204FNEZOBEBRa—7Tu—hrhdoickd 5, R
WA EMI X LS, BB R a— AT E N E R A,

G H 255, FRERAET 27— a3 v (B THiuR) 25T 2001, BEBCKRAZITOE T, HRek
ZROEEANENGEZ. 4 Y Z 7Y XERED __setitem () __setattr () FECH LA DR OR
PEHEL E 3,

BE.:

PEP 526 - Syntax for Variable Annotations (27 7 RZEH A Y A2V 2ZER e GATR) ZRORTRZNT 5.
¥ M TRBT 2 D TIERWSHEDBNTER

PEP 484 - Type hints typing £ 2 —A%BIL. #IENTY —L % IDE THZX W7 ) 7— a O
72k RS 2R R

7.3 assert X

assert ik, 07T APNICT Ny FH 7 ¥ — a > (debugging assertion) T 2 72D DEFR| 2 FIE T

assert_stmt = "assert" exzpression ["," expression]

Hili72 5 assert expression i

if __debug__

if not expression: raise AssertionError

LEMTT, WERIE assert expressionl, expression2 i&. ZhEFfiTF

if __debug__:

if not expressionl: raise AssertionError(expression2)

LEROEMBIfRIZ. __debug__ ¥ AssertionError 3, [ DMHAAALEEZ SR L TWVWS W HHRD _LITHK
DLoTWVWET, HEDFEETIE, #HAAAZER __debug__ \FHEFE DRI TIX True TH D, F{LHERZ N
72E (A=Y R4 47> a >y -0) 1d False TY, BRD 2 — FAEMEGRIE, 2 2 8 VRFICRELIZER X
NTVB L assert XDA— FZ2—YHNLFEA, ETRERLERXDOY —Ra—-F2L5—XvE—IYANICA
NBERBEEZIDD FHA; a—REREZ Y 7 P L —RARNTEREINET,

__debug__ NORABRERBETT, HAABZERDMEIZ, 1 2TV XHFHT 5L 2ICHESNET,

120 % 7 E Bl (simple statement)
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7.4 pass X

pass_stmt = "pass"

pass 1 XVIRME (null operation) T3 - pass DVETEINTH., MHEZERA, pass 1. FUEIZITH
WEZH, a—FELTRMASETLELBRWHEED L - KL X e LTHEHTTY, filZ2id:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
7.5 del X
del_stmt = "del" target_list

A7 227 FOHIBR (deletion) (&, RADER L IEW I TETHRNCERINLTVWET, I TRESR
FEERE T, W DD Y FEBRRBIZE YD EF T,

KZ—7y PYRMINTZHIRE, F4DE—7 v bk bha\ CHICHFRIICHIBRL £5,

LHETOHIBRE, B —A N F23 70— VILEGHIZER D 5 ZO4RTORBER D RE T, 55 DARIZER I,
AR I —F 70y 7D global XTEFINTWE2ESIPIZED FT, AIARFME (unbound) %
5. NameError B3t XN E T,

BUZR, BFERL. BLUR T A ZOHIBRIEIERX, NREZ L —KEA TS =27 PiZESNET; X574 Z0H|
FRIE—RANIZBEY R D ED R T 4 A2RAT 2D L EMTY (2. ZOHMBERDBRAIARASINEZ AT 2
FTIREZXATVET),

N— gy 3.2 TEH: ANZ. DAL AR M LAE7T0y Z7OHBZEHYE LTENIEEIE. 0— B L Lhi%
fii2e & Z DRI ZHIET 2 2 L IE R ERMET L 72,

7.6 return X

return_stmt = "return" [expression_list]

return (&, BABUERNTHSCENICAA N LTEHAE T, XXM LA 7 RAEENTENTHA,

7.6. return X 121
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RVR D256, VA MPMEHEIShE T, ZHLILO5EIX None TEZZ oI ET,
return ZfES5 . XV R+ (%713 None) ZEDfHE LT, BHEDREIFOH L2 ST L £3,

return IZX o T, finally iz e bR try XOIMUED G| ZJEEI N3 &, EFRICBEED 5T 20112
finally HiDSEITINE T,

VAL — XTI return XEY =1L —X DD D Z/RL. Stoplteration FIAZEHIEF T, KX
N7EZ (HAUL). StopIlteration ZHEMT 2518 Hb. StopIteration.value JEMICRD £9,

R 2L —XBBHTE SIMELD return XWBIERPS = 2L —Z2DKDLDD 2R L,
StopAsyncIteration #EH XV E T, D H D return &, RS = 2 L —XEKTECEL T —
T3

7.7 yield X

yield_stmt = yield_expression

yield SUIEBRINC yield expression EF U T, yield XEZHWS ¥ yield XX THERITMNEZEMKT 528
MHERE T, HlxiE, yield X

yield <expr>

yield from <expr>

WEBLT D yield 3 & FHliT 3

(yield <expr>)
(yield from <expr>)

yield KU generator ZEFHET 5 & X2, ZOKRKANTOAMES Z e R E T, BEBIERNT yield 2 ff
H¥2ZtT, ZOERIIEE OB TR Y =2 L—XBBITHRD 3,

yield DEMRDTRZHINE. Vield I HizZRL TSV,

7.8 raise X

raise_stmt = "raise" [expression ["from" ezpression]]

KEEDRIE, raise FRED R 3 — FTERNTENTZ > TOAHINEEEELE T, 20D &5 &HEIH
DEEDR =T CT 7T 4 T TRWGEE i P T 7 a2
122 % 7 E Bl (simple statement)
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S

Z I TRINE, raise WRHIORZ, FIAA 7027 e LTEHMIL £F, Z4UX. BaseException ¥ 7~
FAETNIA VARV ATRINIRD EV A 7T ARE, BIA VARV ADRER &, 75 A2 5T
AVRARZ2LT B e THRONET,

FIAND BIWZHINA YRR ZAD T 5 AT, B IEZA VARV RAEDSDTT,

L —=ZANy 7F 77 MZEE, FIAPEHINIRICHETESHh, ZOHIMICEEZAATRED
__traceback__ Bt LT 53N FF, with_traceback() A XY v K (ML —2 Ny 725 E
LFUCHIANERLET) 20, fISNEEoTHED PL—ANy 72RET 2052 —FICHKE T, 2Ok

>

21Z:

raise Exception("foo occurred").with_traceback(tracebackobj)

from HIIFIADHEFICH LN E T D expression 1&. G2 o2k, FIOFINT T REIEFA VARV R
TRIFUIR ST, ThdERENFIN (B ZIAARGED) __cause__ B LTNESET, EXHEN
BIS DI BRIz TN W7 ORI FE N E T

>>> try:
print(1 / 0)
. except Exception as exc:
raise RuntimeError("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

FISANY BT ET20E finally BIOPRTHIANIEH I NSRS, FU &S 2E#IBRICEHEET, Zor &, &t
WS Z o 72D, L WEIZAD _ _context__ B S5 a3

>>> 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:

(RDR=I12HiL)
7.8. raise X 123
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HIDR— % 5D E)

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

from fil None 2{5E T % Z & T. HlF0E#EZF/RINICIERRICTE E 5

>>> try:
print(1 / 0)
. except:

raise RuntimeError("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

FIAMCEE 3 2B INIERE IS S b 5, T2, FIAVLEICEE S 2 1ERIE try X EICH D £5,
N—Y g 3.3 TEH: None 7 raise X from YD Y & LTHZX 2 kS5 F LT,

N— a3 3.3 TBNl: __suppress_context__ JEMDORET. HlstDa > 7% bXHENINCIERRITRD
9,

7.9 break X

break_stmt = "break"

break Xi&. ML LT for v—7% while L—7ONRITOAHIT 2 Z e RN TEETH, L—THNOK
BOEFRL 7 7 AERONINITHBITE 2 A,

break XiX. XEFSEDIAAONL —TERKTXE, L—FI2F T a>D else Hinh 2851 Z2NEAF Y
FLET,

for V—7"% break KXo THT T2, V—THIflIZ—7y MIZOROMEEFELET,

break B finally HiZfES try SCOAMINIUI 2 FEICIE, L— T2 EBRICKT 2RI Z D finally Hids
EITENET,

124 % 7 E Bl (simple statement)
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7.10 continue X

continue_stmt = "continue"

continue & for N—T7% while —TFHNDHI R M THSGENICDABINE TH, V—THNOBIBIERS Y 7
ZERH, finally AOHICEIN TR A, continue I X2 S b NHID L — 7 DR D I AL 2 #kfi L
9,

continue B3 finally AlZ2ffolz try X2thlF 5 & &, Z0 finally AIBRON— T A 7V ZMHD DEHICH
TEhgd,

7.11 import X

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

module = (identifier ".")* identifier

relative_module = "."x module | "."+
(from HiM W) FAD import XiZ 2 DDRT v S THEITSNET:
1. EYa—AZRMNIHL, RETHUIE— FLIEHET 2
2. import XWRNDZRAA—TDu— VAR THEIE EFRT 5.

XD (B = TREIBNR) HROHIZEATVWS L 2E B x5 ¥ ZOHMMERID import U HEI SN 7zhD
X212, 2200 F v IHEZ LIElINCETENE T,

EV2—ERMI. 0—=FF3 1 DHORT v 7OFEMICOWTIE, A VR—F2 X7 L OFICIDFFLCE
PUTVWET, ZZTE A VKR= b RTLDENEEREDRXTA X T EDIMEREZL2TDT v 7 DIEAHAIZTT
Rl BABEEDA VR—FTEIZRy I =YL EY 2 — LI OWVWTHRREINTVWET, TDRT v IR
FT2EWVWIZrE, BELLKEY 2 —DBRALLRVD, HEWE EP2—NIHBa—ROETEED, £
Va—LOPEMELDFBFTZ I —DEZX20DEELPPRE TN Z LIHERL T XV,

BERLUZEY 2a— LB EFICHETERSRE, XD 3250550 1 DOFETO— I VZAETEMTHEZ 2 X512
BhET:

7.11. import X 125



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

o EV a2 —LHDRIT as DNV TWGEZ, as DEADHARTEERE. A VR—FENZEY 2 —0KR
MLET,

o MOAFPIEEEINTELT. A VK- FENTVEIEY 2 — DR ENDEY 2 - A2 o BE. ZOE
Ta—nHHRA YHR— P ENLEY 2 AANDBE LT, n— A HEEH TR xS

e AVE—PFIRNTVREI 2 —APHREFVDET 22— THEWEES, T2 —1280E Dy 7 —
I, ZFDNR T —=IADSRE LT, n— AL GEIEHTHEHEINE T, f U R—-—PENh/EY 22—
121, EfETRERLAELBHMEEFH Ty 72 LRTUERD $HA

From R TIA S 50 LML FIER AL T
1. from HiTHESNEEY 2 — A% R L, BETHLD— F LIBHET 5,
2. import HITHEE & iz ENZHOMAN TITH UL T OLI%1T >
1 4 K= b ENEEY 2 — AN Z OB T ROBIEER > TV 522 HRT 5

2. 2D FHDENE R o TV o 7581 ZOMAFHTY 7ET 2 —1DA K-t Zild,
A VR=PENTEY 2NV ZDENEND 2 0 HIEHES 3

3. B RMD 5 0IEEIE. ImportError XS %,

4. BUDBRMA Do 15E813. as HiBH 37262 Z0EHL 25 TRWERLENEZZH - T, ZDHEAD
Sigh 0 — VGBI R E SR D

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

import foo.bar.baz as fbb # foo.bar.baz imported and bound as fbbd
from foo.bar import baz # foo.bar.baz imported and bound as baz

from foo import attr # foo imported and foo.attr bound as attr

WATFOV AR (') ICEEEDo TV AHEEF. Y 2L TERIN TV SR I N2 TOHHIH,
import XW\WAH X2 —7Du—HVHFTERICHBINE T,

EY 21— L TERENS [EASINIEE X, Y2 — L OAHZEMICHS __all__ L WOLRIOERETRS
ZETIREINET; ZOEBDERINTVBEAIE., THUTEY 2 -V TERSI N0 A VKR— b INA40]
PoRD, XFHINDS =7 Y ATRIFIUIWITER A, __all__ THIEINLAHNE. 2 TRAAIATVWE R
BRAN, BETHZHPERINET, __all__ BEFRINTVARAVWES, [INAREE £ 210
AHIEB TR P o7z, 7V E—Ra7XF (') THRELRVETOZIMOZ LT, __all__ ¥R TORH
APl 280V RETT, Z4Ud API O—fHTRVHD (ZDEY 2—LTA YKR—bEAHEDONTVWE T4 T 5V
EIV2—NRE) 5o DAL TLEDLRWEDDMAHHATT,

A YR=bPDY AN EH— FJEK --- from module import * - &, TV 2 — VLNV TODAFEINET, 77
AREBERTIOWRZME S5 £ 35 . SyntaxError X ENE T,
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A VKR=FTREI2—LEIEET DL E ZOEY 2 —LOffinf4 (absolute name) ZET 2 HEEH D F
Bho BT a— ARy r =IOy 5 —JIZFFNTWIHE, LBDO Ly IRy r—Inb 208y r—
AR T DR MENA VR FTEIENTEET, from DRIHEESINIEY 2 =L v Fr—=ID
FICHEIMED N v 21T 2 2 e T, IEMRHARTZIEET 2 2 e R LIBEED Ry F —VHEE»P 5 WD LD
BT DERIEET AN TEET, KEHO Ry M2 1 DDA, import 2B IR 5> TVWBEEY 2 —LHTHE
ETBHED Ry 7y —V%RLET, 3DODKy NI 2 DEDLNLERLET, BRDT, pkg v 7 —IDH
DEY 2—/LT from . import mod #FEITT 5 L. pkg.mod A4 ¥ R— T3 IZk D £F, pkeg.subpkgl
DHID 5 from ..subpkg2 import mod % (T % L. pkg.subpkg2.mod &4 ¥ H— b+ LET, MR-
F DARRIE Package Relative Imports DFICEENTVE T,

CDEI 2a—APR— RINZXREPEFHNCRD7Z2WT TV T — a2 DIz, HAAABE importlib.
import_module() MMEHEXNTVET,

7.11.1 future X (future statement)
future X W&, FEROEE D72 RARBEDIEHE(L X417z Python @DV V) — A THIHTTREICR 5 X 5 I SCRBEIEAT
J2EoT, FEDEY 2a— N2 AV XA NSE DD, a2 1 F 12005 257R4] (directive) TT,

future IIHIHED R WEEN X N/FFRD Python DAN—Y a VICEBIBITT 220D DTT, future X
WX o THBEPEEL L2V ) —RADFNCZENEZEY 2 — VR THEHT 2 Z 2 SR E S,

future_stmt = "from" "__future__" "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__future__" "import" "(" feature ["as" identifier]

("," feature ["as" <dentifier])* [","] ")"

feature = identifier

future 3, TS 2 — VORHEFICEP R ITIR D FH A, future XDFNIZEVWTIVWABRIIUTTY -

« EV2— D REFa2RYT—a Y LE ( HiuD)

o ZODthd future 3L,
future X% 5 KB H % Python 3.7 DME—DHEEEIL annotations T,

future X TEHMICTE 2 REEN L KEIEX 5 TD Python 3 PEBMLET, 2DV X b
{¥ absolute_import, division, generator_stop, generators, unicode_literals, print_function,
nested_scopes, with_statement T3, ZNSHWEXBIICE2THEMIIHE > TWT, BAAEHBMED-DZIFIC
BEhTwad e, JIRZREZITITY,
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future XX, 2 X A NVRHIZKIAZ R D T CRB S N, b E 3 SREOTLZ 7 S RSUMAL (construct) (20
FTEIRMNUINZEINTWEHE, ZEHTILELIERZR a3 - F2ERT 2 e TERSATVET, #Hik
BREREIC X o T (Bi7e e PAURED & 5 7)) DLW LD Ahohs L2 AHD ET, 208
By AV TIBEY 2N ZHDR D DI THEN T 2R0EDR D20 LOLELA., 25 Lka— FERICET S
RER, FITRETRIERIL T2 3 TEREA,

INETOLTDY Y —RIZBWT, AV, ZIEEDOEREDERBEADEH > TE D, future XITKHADFERE
MEEFNTVARESICIEa Y SA AT S —2FEHR L E T,

future XD EITRIC BT 2 EFENZEHRMAIIE, import X [EUTT, EHEEI 2 —)L __future__ 23HDH, Z
N OWTIB TN E T, __future__ &, future XAEITX N 2 BUTER D% T import ENE T,

future X DEITRIC BT 2 RERIZERA T 1. future X TEAMLENZFEDKEEIC L > TEDD £,

MTFosaicid, MR ERIZZVOTHERLTL Z&X 0.

import __future__ [as name]

I future XTWEH D FHA; ZOXIEF D import X TH D, ZDOMORTRZ BT oM SC iy 72 HIBR 1 X
HYEEA,

future XD A->772EY 2 —L M AHTHEDIA TV S HHAAABE exec() % compile() XL ->TaryfLEh
Ba— R, 774V FORETE, future SUTBART 2 H 72 LHEXPERN T Z2HS L5 XKoo TVWET, T
DtERIE compile ) DA 7> a VA THIEITE 3 — FFHIZZ OBBUCBET 2 FFa X v b 2SI TIE
2\,

WEA >R TV EDOTa Y T TERA FAS LT future Xid, ZOBDA V&RV REy > a vy TEMTR
DET, AVXRTVERE -i AT a >V TEBLTEITIRERZV S NEEEL, X2V 7 MIC future X%
ANTEL &, BRI R 2 ) 7P RETINERICHAT 20ty > a THEMCR Y £5,

BE.:

PEP 236 - Back to the __future___  future  f4#oFHZR

7.12 global X

global_stmt = "global" tdentifier ("," identifier)*

global U, BIfEDa— R 7y 7 2ETHEFRF SN S EE LTS, global &, FIE LT &2 7w — 0z
B LU THERT2L50ETHIEZEKRL X T, global 2D T 1270 — IVEBUITKRAZITS Z L IEAARE
TIH, HHEREZHZ X ZOEK 2 /0 — "L THHLEEEET I/ \VERZZH/T 5N TEET,

global XTHIZEFT 240N, MLa—F7my 7T, 7075457 F X | global XK DRI - TEAR D

128 % 7 E Bl (simple statement)



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

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

FH Ao

global XTHIET 2HHNE. for —TON—THllIZ -7y bR, class EFE. BIBUER. import X, EH
77 7—=aryTREBE LTH->TERD £HA.

CPython implementation detail: BHEDEETIZ, TN HDHIRD 5 BEEOPICOVTITEHI L TVEEA
M, TarI ATIOMMEINTAMEEHATRETIEIDD A, FEROFEETIE, ZOFKIRZ@EHEI LD, B
BO561270 75 AOEKRMITIZZEE LD T5AREMELD D 75,

TOJSIDIHDERR: global 3 S—FIT0F 245K (directive) T, Z DRI, global X & Rl
WHAAENTT— FIZH L TOABHINE T, FHZ. HARAAD exec() BIFIAICA o TW% global i,
BMEoMUTHLZ BATWS a— 7oy ZAMRZKIZT i3k, 20X BXFINCEEN TV D
a— R, BARONTHLEEL I — FAD global XICHEEZ T EHA, FAEDOZ 5, B eval() B &
N compile() IZHHTITED X9,

7.13 nonlocal X

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal XI&. NI NIl T — "L zfRLE —2OMHlO X a— S TCRICHEBINZHESIRT 5 L5
WZLEST, 2, 0T 7+ L FOFERET 0 — N LB EHFERTI2OTERETT, 20X, FIC
HBA— KM, Za—rUL (EYa—)) Ra—TPANDR—H LR a—TOMIDEKEHERMTES X51CL
9,

nonlocal X THIEIN/-HH1E. global XTHIEINZAFILEL, MUDR 2 —FTTTIFEET 2HMEE
ZRLRTIUIRD FEA FLOVFEEMELNEZNE R a—TOERPEHR S 2R T EEA),

nonlocal X THIEINZHFNE. B—HINL R —TTITTCREETIHRBEEEL IR EXA,
BE:

PEP 3104 - Access to Names in Outer Scopes nonlocal X D&k,
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EIGHT

#&X (COMPOUND STATEMENT)

BESUTE, DX (D7 —T) BAD £7; BEE, FIZA 2 TV 2 MOXDETORIENA S DD T
THEZRITLE T, —RINCIZ, BEUIEBATICE Z2hio THINE T, 2E D2 —TIER I Bl E
EHLDHDET,

if « while . BXY for i, EHZHIE 7 0 —RlREER L E T, try IHSMLES X/ 7213 —EHD X
WKCHTBZI7V =07y Fa—FEEELET, ZAUSHL T, with XEa— KO F D OFiRTa— KO
L TP FEITTEL LIICLET, B 77 RERD /2. #HNIZEEX TS,

BESOE, —oLL LD Hi (clause) » 572D T, fild, Ny XL AL — b (suite) 26K DFF, —DODHE
EXEHRTEHOANY XiE, BTRILA VFY FLRAUICBIAET, BHiONy KiF—BHICHNTBZF—7—F
THED., aurTHELIET, A4f =M Bk THIAIZNELDEED T, A4 —ME. AN XD 3
TOoar>yORICEIar Yy TRYJ> TEPNIz—DOD EOHMY, /213, Ny Rk ITT—2ZL 4 VTV
FENTLDEEDTT, BEDERADAAL — MR D, SHREEXEXA I TEET; UTOUI else i
BELELHD if BB 200 F-oZF D LARWVWREDHEL2STIEIZRD £35:

if testl: if test2: print(x)

Fio, ZOAVFTFRAMTE, EIan icksMEEanr X hEnTT, o T, UTOHITIE, print()
DIFH LIZERTEITEN B H, RLEFETINARVROL S S2TT

if x <y < z: print(x); print(y); print(z)

Feowde, LT L5272 bh £73:

compound_stmt 1= 1f_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
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classdef

|

| async_with_stmt
| async_for_stmt
|

async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

2B, XIZHIZ NEWLINE 2, Z D2 DEDENT 372 b D TR T LE T, £/ T 7 a > OGNS,
XA T ERWTHFETHE 2 DT, BIRZIITFEL £¥ A, (Python T, " X5 23D (dangling) else’ [
X, AANEINE if XEA VYTV FIBB I TRIRINET),

DUT offiic B 2 3GERAoFed T d, S D70z, BHizhl4 DITIcEL X5 ICLTnE T,

8.1 if X

if & RETIKREFETT DI lbh g

if_stmt o= "if" expression ":" suite

("elif" exzpression suite)*

["else" ":" suite]

if Xid, Xe—20—OfHliL TW X, EIZRZETHIT T, BEIZR-LHDRA — M2 ZENLET (E: true
A false DEFICOWTIX, T—ILEE (boolean operation) Hiz B L TL ZXW); iz, ERLZAAL — b
EFITLET (2L T, if XOMDEDEZ, FTRHiZSNEEA), RTORMIBITR o 75E. else Hin
HIUF. TDARA — b DBFETENET,

8.2 while X

while &, ROENETH LM, FITZEVRI=DIELNET:

while_stmt = "while" ezpression suite

["else suite]

while ERZRDIRLEBHH L, ETHNUIRMNDAAS — b 2RTLE T, ADBBTHE (B 51
BoTWbZedbDHDAET), else HINHLLAITITZTNEZFEHITL, L —T2KTLET,

RAIDAA — AT break XDFETEND L, else HIDRAA = 2RHTTHI B NN—T2KTLET,
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continue XVBAIDAA — FATEITESND &, A — PHIZH 2D DXDETEAF v LT, ROEMF
fliicE D £9

8.3 for X

for &, ¥—=Fr YA (XFH. BT NVELIFV A L) . ZOMOKIEARERA 7Y = 2 I (iterable object) K
DEFRICTE > TRIBAIEZ1T S F=dicffibh g3

for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

RVAMEI—ELEIFMENAEST, ZOMRBATITINAT I PRZALRITAERD X8 A
expression_list DFERMNT 24 T L — XM ERINET, ZOR. A TV —XHERI2ZNEThOESE
WKHLT, 4 7L =&»bRINRLIEC—EDID, A4 — FDBFETEINET. ZAZhOEZIEEDR AR
(XA (assignment statement) Z B L TLIZE W) T target list ITAA XN, 2Dk, AL — PIETSH
¥9, RTCOEREBVYo2 X (=T VADETH -7z, 47 L —X) Stoplteration filFEEH L7
CEX, HIEEIZ), else HivHhIUIZhDETSN, L—TF3HKTLET,

BHIDAAL — b DHFT break XHETEIN 2L, else HIDAAL — N EETTEI RN —-TEKTLETD,
continue XDWHRHID AL — "N TETEINEE, A4 — T HIRDBZEDDXDE[TERF Yy T LT, ROERD
RS B . T EROBEREDPENE SIS else HIOMMIZED £5,

for L —7WF R =% U R MHOERANDKRAZITOE S, Z4AUTED, for L—THDZAL — b ED, Fh
RO ToRAZ EExXNET:

for i in range(10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

N—=THRETLTH X =7y FU R MHNOARNIHIBRENEEAD, 4T 7 TANEDHEITIE. V—TTDORA
FRLITbtgRA, b b HlAAABEE range() 1&. Pascal ® for i := a to b do DFREZLI 21—
FERDISHE LT, BEOATL—XERLET; $7bb, list(range(3)) IV A [0, 1, 2] KL FT,

AER: V—THTOY =7 Y ROEFIEIMPLMES DD £F (ZHUII 2 -2 TNARS =T Y RAD A, il Z1E
VAPCEIDEET), COEBIRIMEDOND L EBIT 27012, NENRD Y ¥ 23fFbhTsh, 20
AUV RIREDRITNEEINE T, ZOIVYEBY —r Y ADEIICETI, V=T I3KTLET, 20
DB, AA = bOHTS =7 YA LBED (F/3LHO) BEEZRET 2. (ROBEZROMED, BEL
HEADBEDERDA VT v 7 AT/ 572012) ROBZEPRITENZ 22 %3, Rk, A4 —roHf
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Ty —r VY AFOHREOBERDMICEREZHAT S, HEDEEIIL—TOROBETHERDONS ZIZkD
T3, I LMARRIE, ENRAZICoknh s, UL, O —F Y ALERDR T4 R fio TR ar—
PEDZZETHIONE T, FIZIERDEIICLET:

for x in al[:]:

if x < 0: a.remove(x)

8.4 try X

try SUF. DL ELHOUTH LT, UMLEB X0/ E-R3 2V —> 7y Fa— REEELE T

try_stmt n= tryl_stmt | try2_stmt
tryl_stmt "try" ":" sutite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

ezcept HIE—DLL EDBISNNY RS RIEE L FT, try HINTHADREZRIFUX. DRIV FFHEITE
NFEHA, try R4 — MATHENDRET 2 2, HINANY RS OMBPHBEINE T, ZOMBTIE, except Hi
ZBER, FELHIINIHIET 2 FTHNE T, X2FEDRWV ezcept Hizfi> 45, RRICEIRITNIRS
T, IERTORIMIIG L E T, REMED except HIIN L TIE, ZORIFHE XN, #EROA TS =7 b3
st ” H#aTH % (compatible)” HEICZDOHBIIG L E T, H2FIMIHLTA TS =7 "W HITH 2D
F. ZNDBINA T 27 DY T APR=RT FRADEE, FRIIHIN BIRTH L ERP AR TN TH S
BETT,

BINADE D except BT H AL R o 15E. BEDOI— F2HS T 5IHMIL ZLTHIHELAX y 7L
MR 3, !

ezcept HiD~N Y XIZH 2N 2 HFHEI S 2 & ZWCHIHNPRET 2L, TADNY FIRRITF vy rEh, #H
T2 BT B HI9 N R T DMBEBED except OO a2 — FRMPEFHL AKXy ZIZH L TITVWET
(try XEEBHNERIT LD X S5 IfbiE ).

IS % except HiBHOD % ¥, except HiD R A — M PFEITEINET, ZOME as F—V — FHIEETIUL
ZORBRTHEINTVWE X =7y MIHIADPRAINE T, 2TD except HIFIETARER 70 v 7 ZFK»>TW»
RUINERDEVA, 2070y 7ORBIEET 2, @ try XEHROERILFTEMKELES, (20D

*LogIshg, Flofist R T 2 X5 7% finally HISEVIEEICOAFIHLRAZ y 7N EDD 5, HLWANC X > T, Hufilsh
kb
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ZriE, AR PENLEZ0DBIHNANTY T ZHE BTN L THFEL. Ao RN SHD try BiTHISBFELE
L75a. SMIDANY R 23 20BN 2B L 2N L Z2BRLE 5, )

B HY as target o TRA XNz Z, ZHUT except HiDKD D ITHESINE T, ZHUIB x>, T
Da— R

except E as N:

foo

D, UTDa—FIHiRENT2D X573 DTT:

except E as N:
try:
foo
finally:
del N

X oT, B4 % except HILIBETHBIRTE 2 X512 5 37201213, JIOLBNITRAZINRITIRD FRA, Bt
DHIRENZDIE., FL—ANy I EENRZ Y, ZOAXY 7 7L —ALTERSBEAED . ROITR—IIN
EFTZDIL—LHNOIRTORFEREEFEIRETLEI LTI,

ezcept HiD A A — M WETEINBHNC, FISNMCEET 25D sys BY 2 —MRIFEZ AL, sys.exc_info()
5772 ATEET, sys.exc_info() &, BIS 7 Z R, B4 v 222 ZLTHIANREL T 07T A
LOMEEFEMNT S P —ANy 7 AT 27 (REEDEE 2SR LTESWV) O 3 EREPLRLZE TV
ZIRL %7, sys.exc_info() DfEIZ, BIA 2L L 7BI%A» SR 2 & 21T, DUl (BIBIF O LT OfEIcR S
nxd,

AT ardelse fiiild, avbu—ira—=n try 24— bEHRT, FINPEHINT, return X, continue
X, break XDWITNHEDNETENLRD o TGEITETENE T, else HiTREZZFIINI. FATICH S ezcept
HiTIMEIhERA,

finally Eind 2 HEE. " BEHRK (cleanup) OXUEIREL T, 3 except Hi else iz A%, try i
HEITINFE T, ZRHDHOPTHANEZ, FHES UL TWARWEEIR, FIFHI—RIICRES T T, X
12 :lkeyword:finally HiNETEINE T, RESNLHSDD o 725513, finally HIORETHAL EN X T,
finally EiCHIOHIMNDEH XN HHIE. RESNTOEFAMIFH LN DY T2 e LTHEINE
9, finally 1T return X&H 2\ breok X2 ETLLGEE. RESOLASNIBERIAE S

>>> def £(O):
try:
1/0
finally:
return 42
>>> £()
42
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finally BiZETLTWAHIE. TarJ a0 03 HIAMERIFHATE R A,

try..finally X® try A4 — MAT return X, break X, continue XDWIFTNLIETEINL X, K
FHIZ2BHP T finally HidFETINE T, finally HiTOD continue XDMLHAIFTIETT, CHHIIIHEDFELE
FOMBETY - ZORIRIIFERBHEI N0 LATEA),

BAELDIR D HIZRRICET SN return XIZ Ko TIRED £9, finally 8IS TETENS78, finally
HiTHITE N return IHITRRICETEINL 2 IR £7:

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

'finally'

BISMCE S 2 Z D BERE I Hilch b £F, £, raise XOMHHIZ X 3HM ORI T 2B, raise
X Hichh %7,

8.5 with X

with Xi&, 78y 70FE TR, AVFFA IR =Yy X0 TEREINLXY Yy RTI v T 5301
HOohET (with XEAVTHFARIZ =Ty 2272 ary2BRLTLIEIV), Zhickbh, k<553
try...except...finally FIH X =% h UL U TEANCHAHET 2 Z e 23T ¥ 3,

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

with_item = expression ["as" target]

—o0 " BR” BFO with XOFETIIUTDO XIS IETLET:

1. ay7F A MK (with_item THZBNLR) ZFHMET 22T, aVy7F XA b=V v 2BELET,

o

AVFTFARIR=I %D __exit__ () AV v KD, BTHES dice—REINFT,
3. aAVTFFRAMTR =% D __enter__ () XY v RHBFEEXNE T,

4. with XITR =7y FHREENTOVES, ZHUT __enter__ () »HORDEIAINET,

AR with X, __enter _ ) XYV v FRTT =R T LEGEIIE __exit__ () PWEIIEEINS Z

EERGBEELE T, TTDT, bLEX—F v PV A MADRARICZ S —2FELGEICE. ZhUIZDR
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A= POFTCHRAELLLZS - LRI LS DR ET, UTORXT v 7 6 2B TSV,

5. A4 — FFETENET,

6. AVTFRAINTR=IFD __exit__ () XAV v FDBEENE T, A4 — bBHSMNC X o TR T N0k
5. ZOHEAMNOI fH, FL—ZNvZH__exit__ () WZHIEE LTEIAET, 25 TRINUL 325D
None 518D 52 6N F T,

A4 — b EDIRT SN, __exit__ () XY v R LORDEH (false) 7 H1E, B FAH &
NEF, ZORDMEHNIE (true) 7251 XFSNIIIFI S, FATIE with XDORDLD»HHE E T

BLZDAA — bFINTIRNAIS2OBETRT L7GE. 20 __exit__ () 25 DOR D HIFEH XN
T FATIIIAE LT ORBEUCIE U 7@ O LB Sk L % 3,

BEBOEZERHDLE, AV THFAMII =TI X IEEBD with XPFA S SINT=hD X SITEITLET:

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

suite

. T eRFETT

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

suite

N—Tary 3.1 TEHE: BRoayTFAMNRZYR—FLFE L.
BE:

PEP 343 - "with” X Python @ with XD, HHR. BLUORIDEEHEI A THE T,

8.6 BAMER

BIRUERIE, 2P ERBEEA 7 =7 P2ERL FT (IREEDOME HSHR):

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

| parameter_list_starargs

8.6. RABER 137
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parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["*x" parameter [","]1]]

| "*xx" parameter [","]

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

BRCERIIFATAMRER LT T, BIBEREZETT 2 &, BEO T — LR ARIZEHN TG 2Bt 7Y =7 +
(BB DEITARE — F 2L 207 v ) ICHREL ¥ T, ZOMBCY 7Y =7 Midid, BBBMECH X zBicfd
bird 7a— Vg AEiZEf e LT, BUED 7 — NV RARIZEEANOSRBA > TV E T,

BIRUE R BIBUAR A% FT U $ 8 A BIBARREBEBSIF O S ico AT Ed,

BBERIZ—2U LD 7OL—% XTov rTE%d, 7alL—xRX3MBzERT L %, BBERDOA-T
W3 2a—7TiHlichE T, 2RI, B 7Y =227 D5 2IFCH LATRES 7Y = 7 TR
TR D FR A, BBA 7Y 27 oo, IRXNEPEBGICREIhE T, #BOTFTa L —2Ex A
FLTCHEHAZINE T, fIZE UMTokS5ka—F

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

1. P00 REEMTy

def func(): pass
func = f1(arg) (£2(func))

7L, BiEDa— FTIRITA OBZE func & WO HETAN—RINCHRIEST 2 22 3730w, Wi L A %RE
£79,

1 DB ED 1REIE0 53 parameter = expression DFEER > TWb & &, BEIX " 77 40 b EIEUE” 2HiorF
WET, 77 4 MEZFEORGIETIE, MUH LR ZAUCHE T 2 E5|18 3B TE, Z2oBE81 K5 1o
T 7 x MEBEDNE T, DL T 7 4V MEZRFE o TWaGE. LR " BHHTL 2 TO5EIZ
ETT 740V MEZF > TOWRITERD FRA - ZHUSHEERTREER I A TORWHSIVHIR T,

F7 4 FEIBEIFEREBDRITESNZ L SICEDNSEANTHESNE T, 4. 77 4L F5IBORIZBEED
ERIND L JWCE—ELTHEEN, AL " HEEAD” EHRIFCH LOLTIHEHINS Z e ZEKL
T, COMREEML TBL 23RS, 77 4L MIBUER ) R PRHED LI R I 2 =X TR TV = b
TH2rZCEETT: P Z0A TV 27 F2LE (FIZIX) R MCEZZEBMN) $28, ZOF 740 MA
DEEOHEZZIITLELE T, — M. ZAHRERLRVWEIETT, 2O XS REEZET 2123, 77 4
JLMMEYE LT None Zffivy, ZOMEZBEBAKDOHFTHRINZT A P LET, FIZIEUTOISICLET:

2 BEROAROBHIOX L L THONEZXFHN 7 71, ZOBEO __doc__ BIEIEISH, ZOMMD FFaxXyF—23a X
FH i FET
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def whats_on_the_telly(penguin=None) :
if penguin is Nome:
penguin = []
penguin. append("property of the zoo")

return penguin

BEOE OV L O BRI T 230, O L (call) BiTHRRSATWE T, BHBIECHLZITS 2, <5
X RZY A MIEBRENZETD T AR, FETE. F—U—F518. 77 4L MEOWTLhD HESRA X
NET, "xidentifier” BADTFETIUX, KoL TR TOEES I EZIIH - 22 Fricoiftangd, Z
DT 7 )V MEZZED X FIVTF, "**identifier” WRANFLETUI, RokITRTOF—7— F5lEE%T
WoZBFMEDT v Y 747V Mt ENE T, 2077 40 MEEFRI LB OZED~Y Yy Y 74T
P27 FTT, "x7 % "kidentifier” DED NI RXREF—V — FEARTIA—KXT, F—U—F5[%E{H->T
DAFESINET,

SIBUCIE. BIEAAICHIT T 7 expression” BRXD 7/ 77— 3> ZfFoEd, *xidentifier %
*+¥identifier XA TH, TRTOFIBCE T/ T—vary2oF b FEd, BB, 518V X ok
I 7-> expression” JERD "return” 7/ 77— a v EDFohET, ThH607 /) 7—Yavii, EEOE
%07 Python ORMBFZE T, 7/ 57— arddHo-Td, BHOBKRBEIEDLLERA, 7/ 57— avDHE
F, Bt 7Y 22 MO __annotations__ BHED, SlEHEF - TR LTEONET, __future__ D
annotations 4 Y R— M EfoGEIX. 7/ 77— a VIXFETRAIQESCTFA e UTRFEE N, 20U & b
ORIEDATREICIR o TVE T, 23 TRVWIEEE, 7/ 7> a VIFBERNETI N L 2 ICiHiixh £ 5,
DT —RATR, 7/ 7—Yayidy —Ra—FiBN0 L i3ES IHFCHiichs ZehndHb 7,

KNEARHCHER S 2 72000, AR (BATCHEBIATOARVER) 2ERT2 3 TEET, ZhiE SL4Y
(lambda) OFITHHINT VDS T LAXREMFENE T, 7L XA L XN BB EROBIERINHE RN
PIEB LT X, Vdef” XTERSINZEED 7 L XX THERINEZBEBO X512, 518 LTHEERD,
HOZFNCEI DB TE2 B TEET, BRORE 7 /77— a VBETTELZDT, "def” RO A & D5EN
T7,

TOJIIANDAE: BHEBE—RA T =7+ T, BEERBNTEITINL "def” d, IRDERTIEE L
THEEIR—ILVEAREERLE T, F A LEZEBATHEDLDN S BHERIL, def ZEATVWAEBOu—HL
BT 7 ERATEET, #FlllE BEIDFERE (naming and binding) iz SR L TL1ZE 0,

BE:
PEP 3107 - Function Annotations BHf(7 / 75— a > OILOHEEE,
PEP 484 - B>~ 7/ 57— a vyOEENLZERMITITHI2E L v FOER,

PEP 526 - Syntax for Variable Annotations 27 5 XL 4 Y ARV AE R e G OEBIAe Y P EFTE
% H&HRE

PEP 563 - 7/ 5F—> 3 Vv OBESME ETRICY 27— a3 VEEMEHME T 3 0TI XFEIER THET
BRIk B. 75— ayiiBIIARIASEOYE—
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8.7 VS RAER

I IRAERE, VIAFTY 2 P EERLTT (REEDOEE HiZHK):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

75 AERIEITARER LT, MKV A MIEHE., REZ7AVA M 25257 (XD EERBEVHIZ. AZ27
SZAEZBRBLTIIEIN), TILSH, VA MDZFALFHOBERZDFHIIY 7275 AL L THRWI TR TH BN
ETT, MRV ZIDRVWZ TR, T7 4L T, K 7R object ZMEKT 20T

class Foo:

pass

. T eRSETY

class Foo(object):

pass

RIZT FADARA — "W, FBRETT7V— 2o (BRIDITERE (naming and binding) 2B L TIZEIW) N
T, HiifEonizn — I NAEIZEE T4 D7 — SVAEIZERZ o TFEITINE T (B, ZORAf— P
BECHBERPEENET ), 77 RADAA - IBFTLIRAD L, EITT7L—ARBBEINE TN, a—F
RAMZERIREINE T, e, #EY R P REEY 722, RMES e —h VAT % BRI,
ENZIUES T FRAA TV 27 MHREREINFE T, &RRIS, OO —INHFEIZEMICENT, 77 A%BI0D
PIARXTY 2 MICHMEENE T,

I IARBTEREPERSNLIEFIIHF LV 7 AD __dict__ IWREFESINET, ZOWHEIEIFRTE 2013,
7 I AMMEL NI ERDPDOEBRBE Lo TERSINII TRATH I L EDATT,

27 2, X2 T Z 2 ZRHLTRIBICAREZIA XA TEET,

B2 7aL— 1320 Z77ARTFTaAL—1+325ZehHRET,

@f1(arg)
ef2

class Foo: pass

1. P00k EMTy

B 25 2DKKDRPIOX L LTHLNDZ XTI 75113, ZORRIZEHED __doc__ BHErkbh, ZOZ5ZAD R¥aXyF—o3
VXFR ik ET
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class Foo: pass
Foo = f1(arg) (£2(Foo0))

Fal—ZROFMIRENIEAR T a L —X AU TT, BRI 7 2ABHEXI T T,

TOJIIDHDER: 77 ABBRANTERSINIERIZ SRABHETHD, 2TOAL Y REXVXETHFEEN
T3, A RZAEMWIE, XV Yy FOHT self.name = value ¥ T3 L CHKETEETT, 77 AEEDA
VAR AEMD "self .name” KL TT7 V7 ERATE, ZORLTT7 7 AL E, 4 VAR ZABBHEELD
7 ABWERERLET, 77 RABMEE. A YRAXVRABEHEDOT 7 AV MEE LTEZ A, 2283 a—4%7
NREZRES & P RRICORAD £, BT 265 &, FEMRERENRR DA VAR Y AT
ER32

BE.:

PEP 3115 - Metaclasses in Python 3000 XX 27 S XDEEZEFHEDKIEL, XX I TAFEDI FANED X
IR EIN DD DOEMKR T ZTE LRR

PEP 3129 - /35 XFAL—4 77 RFalL—XEEMLERE, BB FaLr—4&e XYy FFaL—&iZ
PEP 318 TEAXIhF L=,

8.8 JIL—F>

N—a v 3.5 Tl

8.8.1 J/IL—FUEBEZ

async_funcdef = [decorators] "async" "def" funcname "(" [parameter_ list] ")"

["->" expression] ":" suite

Python THFETL TV al—F Y iFZ L DIRRKT—RHZILEHHNPTE XS (L—F2 2L TILI W),
AN—F VEABOKRETIE, avait #ilF & async @Al FIETRFEICRD £75; await XTH 2B async for &
async with 3N —F VEBOAEKTLIERZEHEA,

Functions defined with async def syntax are always coroutine functions, even if they do not contain await

or async keywords.
an—F VEBOAREKDH T yield from N2 HH T % & SyntaxError 12720 ¥9,

a)L—F B DA
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async def func(paraml, param?2):
do_stuff ()

await some_coroutine()

8.8.2 async for X

async_for_stmt = "async" for_stmt

asynchronous iterable @ iter DFEEN HIFIEFIAD a — FHIEX asynchronous iterator D next XY v Rip
5 IEFEAD 2 — FHERE T,

async for IZ KXo CIHFEEALRA T L — X 2fHICA T —2arF2 e TEEXT,

PIFoa—F:

async for TARGET in ITER:
BLOCK

else:
BLOCK2

FEIRERAICLUT & T

iter = (ITER)
iter = type(iter).__aiter__(iter)
running = True
while running:
try:
TARGET = await type(iter).__anext__(iter)
except StopAsynclteration:
running = False
else:
BLOCK
else:
BLOCK2

M aditer ()R __anext_ () BHBILTL XV,

an—F VEBOREDIT async for X2 % & SyntaxError 12720 £3,
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8.8.3 async with X

async_with_stmt = "async" with_stmt

asynchronous context manager V&, enter XY v R¥ exit XV v RNETEITZ —F{EILTE % context
manager T3,

MToa— K

async with EXPR as VAR:
BLOCK

IR LUT & T

mgr = (EXPR)
aexit = type(mgr).__aexit__

aenter = type(mgr).__aenter__(mgr)

VAR = await aenter
try:
BLOCK
except:
if not await aexit(mgr, *sys.exc_info()):
raise
else:

await aexit(mgr, None, None, None)

FEE __aenter__ () R __aexit__ () ZBRLTLIEZE W,
an—F VEBOAREKDIT async with X2 HT % & SyntaxError 2720 £3,
2E:

PEP 492 - async X LV await BXAZITOIIN—F > a)—F % Python DFE L dRIMDITE LR
WL, YR— T 2HCREMNLRE,.

ii1pe3
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NINE

ky FLARIVEE

Python £ & 7Y &%, BEEANR., 07720518 LTERZbNLRAZ Y I, WEENC A4 TATIE R
o, BV a—ADY =R T 7 ANVRKRYE BRARATEDPOANEZBI P TEET, ZOETIE, Zhth
DEEITHW LN BRI OWTHIAL TV E T,

9.1 2% Python 7O 3 L

SiBROF T, ZOFEEUETEA VR TV RBPED IS WCEFHEINS 0 FTHET Z2LEITZ VDT
M, TR Python 7077 20 & H > TEL e RITLBE T, E2K Python v 7 J Ak, &R
b XN B85E: R TOMAAAEHAEHEE Y 2 — L HFIHAHET, 2D sys (BA RS AT A% —E R),
builtins (FHAAABIEL . B XU None)., __main__ D 3 DEFRD2TOEY 2 — AL I N TVR
WIREETEMEL £ 9, __main__ &, BRRTI 0TI L2FEITT I, a—ArB X7 0 — OV AREIT2ER %
RT3 DI NE T,

5E272 Python 7127 AD#Z. TOHITERSE 77 A VAHDDDHDTT,

A4 YR T) R MNEERE—F (interactive mode) TEEIZNZ I DD ET; ZOHE. A VX TV XF%ELR
BRIV T LEFHATEITTZOTIEIRL, —ERXE—DOFTL (HEXDLEbHDET) ZHAAATIEITL
9, YIHIREBOREEE. B2k 7ur I o 2R 732 ZORBELEFRILTY; £FETE. __main__ OHAHFIHE
FINTETENET,

ST 7T 8E 3 ODEATA VA - ) XEXET: -c string A~ K734 4T arT, avy R
FAVDE 1 5ITEINDE T 740, DEIVIEEANE LTHELET, 77 A REEAND tty 734 R
PolGB. A V=TV XIIMFEE— FICAD £F, ZhLDHNDOEEIE. 774 VEREeERTu I 68 LTHE
TLED,
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9.2 771ILAS

R 7 7 4 Vo SFHAME NI ANE, £ TH LR

file_input = (NEWLINE | statement)*

P HET, ZOMKEZ UMTORETHWOET:
o (77 ANRXEHIND) 5847 Python 7’0 27T M EEURITT % & &;
o BV 2 NVEMRNIT S L &,

o exec() TEINIXXFHNEMEXEN T 5L X,

9.3 XFEHAN

WEEE— FTOANE, LIFOSGED TITHXX T S E 3

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

MEEE— FTE (Fy TLRLO) HEXDREBICZEATZ AL TRRLRVWI EIHERLTIEEW; ZTh
. HEXOKIEE =PI T 27D DF00 D & L TRETT,

9.4 IXAH

HKANIZIE eval O DD E T, ZHIREEHOEHZEMAL £3. eval O IZHF 23755 8, UT DK
ZEHIRITIIIED FEA:

eval_input = expression_list NEWLINEx*
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TEN

FERRIGELER

ZhiE, =P =P 2 Rx L —ZPFAAAT, Python DY — R 7 7 A VEBRITT 27D 1cfibi b,

Python OSETT:

TERTL

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide. python. org/qgrammar/

H*

# Start symbols for the grammar:

# single_input s a single interactive statement;

# file_input is a module or sequence of commands rTead from an input file;
# eval_input is the input for the eval() functions.

# NB: compound_stmt in single_input s followed by extra NEWLINE!

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: 'async' funcdef
funcdef: 'def' NAME parameters ['->' test] ':' suite

parameters: '(' [typedargslist] ')'
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' testl)* [',' [
"x' [tfpdef] (',' tfpdef ['=' testl)* [',' ['#*' tfpdef [',']]]
| "xx' tfpdef [',']]]
| 'sx' [tfpdef] (',' tfpdef ['=' test]l)* [',' ['*x' tfpdef [',']1]]
| 'sx' tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['=' testl)* [',' [
'x' [vipdef] (',' vfpdef ['=' testl)* [',' ['#*' vipdef [',']]]
| 'sx' vfpdef [',']]1]
| 'x' [vfpdef] (',' vfpdef ['=' test])* [',' ['*x' vfpdef [',']1]]

(RDR=I12HE <)
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HIDR— % 5D E)

| 'xx' vfpdef [',']
)
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))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',']
augassign: ('+=' | '-=' | 'x=' | '@=' [ /=" | '="| '&=" | '|=" | '7=" |
<<= r>= |tk | 1/ /=1)

# For mormal and annotated assignments, additional restrictions enforced by the interpreter
del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt

break_stmt: 'break'

continue_stmt: 'continue'

return_stmt: 'return' [testlist]

yield_stmt: yield_expr

raise_stmt: 'raise' [test ['from' test]]

import_stmt: import_name | import_from

import_name: 'import' dotted_as_names

# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...')* dotted_name | ('.' | '...')+)
"import' ('x' | '(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]

dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)x*
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)*

nonlocal_stmt: 'nonlocal' NAME (',' NAME)*

assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classdef |
—decorated | async_stmt

async_stmt: 'async' (funcdef | with_stmt | for_stmt)

if_stmt: 'if' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
["else' ':' suitel]
["finally' ':' suite] |

(Ko<= 1%i)
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(AIDR=I 25 DfE X))

'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' suite
with_item: test ['as' expr]
# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

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' 'mot'
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 ['sx' factor]
atom_expr: ['await'] atom trailer*
atom: ('(' [yield_exprl|testlist_comp]l ')' |
"[' [testlist_comp] 'l]' |
'{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | 'None' | 'True' | 'False')
testlist_comp: (test|star_expr) ( comp_for | (',' (test|star_expr))* [','] )
trailer: '(' [arglist] ')' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',']
testlist: test (',' test)* [',']
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)* [',']

(RDR=I12HiL)
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(FMDR—I 5 DT E)

# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test"”, but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '¥expr' in star_ezpr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
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
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1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

AVRITT AT 2NIZBNT, A VT bEhiza—FT7vy 7, WET3EEOXY D XFOM (AL
fEIN. ARG, HEEEIL. =ES AR oWl Talr—X -0k, a—-FEANTIBCRREIND T
7 4V D Python 7u > 7 T3,

Python 2.x @2 — F% Python 3.x O3 — FIZEWT 2 Y —)LTT, V—Ra— FZEH L TZOAR
% ME (traverse) 32 Z ¥ THRAITE 5, IEAFMEOKRIBA 2L £3,

2t03 3RS 4 75 ) D 1ib2to3 L LTHHTE X T, KDY - L LTOEX A2 Y 7 b
Tools/scripts/2to3 & L TIRHEX N TWE T, 2to3-reference ZHMML T 72X\,

abstract base class (HHREIE Y 7 R) MREIK Y T A& duck-typing ZHTET % S DT, hasattr() R EDHID

T =y JTIENEFTH o 72 D WIDIziR 2 (Bl Z21E magic methods DBE) BEITA VR T = — A% E
T B HIEERG L 5, ABC IR (virtual) % 727 5 2R HA L E T, JAUSHY 5 A0 5RKL E4
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X M 2SR
LTL7Z&E W, Python 1Zid. £ < OflAIAA ABC BAHRENTVE T, ZOMGRII. (collections.abe
EY 22—V T) 7 —XE, (numbers €Y 2—/LT) #, (1o €Y 2—/LT) A b Y —24, (importlib.abc
EFEV2—NT) A VR=F T 74 VERIB—K—T7F, abc EY 2 —L%ZFHLTHED ABC Z{EKT
XFET,

annotation (7 /7 —a ) Z. 77 A@M. BBD I X —20B D HEICBGRT 2 70 TF, Bk

type hint & LTEDATVE T,

O—ANEBDT 7 7= a YIFFETRICE T 7 A TEEEAD, Zu—oO0VZBHL 7 7A@, B
77 T—=aYiREnNFNEY 2a—b, 7T A, BHO __annotations__ FHRBMHICHEFFEI N TV T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

5% (argument) (51 BIRZFOHTENC, BE (X723 XV v ) IKEITETY, FEIBITE2ED D

S
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o F—TU—F5|E: BB LOBRIZE I BORNCHENF 2OV D (fl: name=) Ko, ** IZHilF 7= &F
HEoHEr LTEINZS I, X, XD complex() DMEUFHLTIE, 3 & 5 3% —V— F5[HK
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MUESIH: F—U— FEIBUAND5IEL, MESIBIZEIEY XA FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT N TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

FELIFIBBOERICB VW TARIN Eon -2 ZHCE D BTohE 3, HIh Y T2 HHACO W TIE
MUHL (call) ZBRLTLEIWV, YV Ry Z7RARXBVWTEKERT-DICHLOZNEMS Z e
kg, FHMliXnfEidn — A ZBIcE Y Y Tohx T,

®51% . FAQ @ E518EREIEDEBNXAITTH? . PEP 362 2SR LT,

asynchronous context manager (JEFIAa > 7F XA b~ =Y %) __aenter__() & __aezit__ () XY v ¥%
EFET DI LT async with XNDRFEXEHT 247227 M TF, PEP 492 TEHAXNE L,

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R FBE TS, async def
TRERINTaAN—F VEBUIBTVE T, yield AEFORTRZD FET, yield X async for
N—TTHEHATEAEOM I ERT 2 DIHEHINET,

WENIIEFAY = 2L — ZBBERR L E 32, RICk-> TR RS XL —21TL—&2 237556
DHYET, BRSNLERPH L2 THRWEGE, RO een B e AL £,

FEFRAY = 2 L — X BERICIE. async for XX async with X2 THL await RDDHZIeBHD
£7,

asynchronous generator iterator (FERIHIY = L — & £ 7 L — &) asynchronous generator B THER S N5
FTY =S T

ZAUE, __anext__ () XYV v FEM o TIERH XNz L =12 awaitable + 7Y = 7 b %2IRT asynchronous
iterator T3 Z D awaitable 7Yz 7 M, XD yield NETOIFFMY = 2 L — XBEKO AL E
TLET,

yield 12 2720, ZDOMETOFEITIRE (0 —H NV EH e RERED try ) WEIZ—FEIEX N
T, __anezt () TIRIN-MD awaitable I2& > T FEHAS T RL—RAFL—4 PERICHM XN
72 LB R L E3, PEP 492 83X PEP 525 22 LT Z&E W,

asynchronous iterable (JEFHAA 7 7 7 V) async for XOHTHHATEZ2 A7 227 T3, BHD
__aiter__() XY v BB asynchronous iterator iR R FHIEXR D £¥ A, PEP 492 TEHA X
NFE L7,
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asynchronous iterator (FEFEIA 7L — &) __aiter _ () & __anext__ () XV v FZEEL LA T
=27 MT9, __anext__ & awaitable 7 7 =27 bR I ZTNIEXZRD £H A, async for &
StopAsyncIteration IS} 2 iEZHI 3 2 T, IEFIAA 7L —&XD __anext__ () XYV v FHIRT awaitable
EZRIRLE T, PEP 492 TEAIIE L

B (BH) A7 =7 bicBEM TSN, Fy PRERCK o THBITSREINGETT, HIREX A7
7 b o B a BEfoTWE L E, ZOEMIX 0.a TEREINE T,

awaitable (f#F%RIHE) await NTHHT 2 Z e KR EZ AT 27 M TF o coroutine D>, __await__ () AV v
RBHZ2F 722 FTT, PEP 492 2SR L TLEX W,

BDFL AL =K GMEHE (Benevolent Dictator For Life) OB T, Python OfE#,. Guido van Rossum @
2T,

binary file (VN4 F VU 7 7 AV) bytes-like ZT DTV b DFRARAABBIUVEZIALHNTES TJ7MIILATox
Ik TTo XA FVT77A40DHNF N4 FVE—F ('rb', 'wb' or 'rb+') TH»NIZT 7 1 L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEINTEDZ 77 AL TV 27 MIZOWTI, text file BB L TLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C SFEDEKT Hi#t L7z contiguous Ny 7 7 — & ${kn]
HEl2 A 7Y = 7 b, bytes, bytearray, array.array . %< O—fiiV72 memoryview A 7Y = 7 bAH3
ZAUTE D E£F, bytes-like 7 7Y =7 NI T—XEH. N4 FVU T 7 A ANDRIEE Vv M EEH
LR ERE. N F VT =R Z2ERTZ2VAVARBEECHHAT S e N TEET,

BODPOBRIETEINA F VTR ZEESTIRERDHNET, TOREORF 2 X TR KL "HAFZ
AJREZR bytes-like A 7227 M KERLTVWET, ZEARER NN Y 7 7 —F 7Y = 7 MZId. bytearray
¢ bytearray D memoryview REDVEFENE T, /. OB ODLDREETIIAELELRA T =7 FPHONX
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL FF, Z£HITIE bytes & bytes D
memoryview * 7Y = 7 FEENET,

bytecode (/XA b2 —F) Python @Y —Z 32— Kid, Python 7125 4® CPython 4 > & 71 X DNEREH
THBENA FA—=FANay 4 LENET, N FPa—FE .pyc 7740 F v v adf, A7 7>
ANPEHICETINZ L ZR LD ERICRDET (V=R =KoL ba— KA AOFHEDa >4
MIEEINET), 20 " HREIEEE (intermediate language)” 1, & & D NA a2 — RGBT 2 HEEE
ZFTT L RETSY TEET VAT T, HELFERL LT, N ba— FiEEKLS Python A~
O UBITENWES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3 AFIRTVE A,

NA FPa—FOMSE—EIZ dis ES2—L ZHDH ET,

GFR (VFR) I—F—ERA TV VBT 27007 FL—+TF, 77 AEHIEBE. 2077
ADA VAR VA LDOEEETBAXY Y FOEREEEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (DFED, VIRADA VAR YA ETIERL
W) EESND e ZHNE LTWIEHTT,
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coercion (BUsEH) FUEID 2 5IEEMHS HAEORFTIITHONE, HEBDAL VAR Y ZDHDBRIANDIEERDZE
T3, HlZIE, int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &5158035H
He b (—o 3B, — o FEMIUSE) . IR Z 3 281CH URICE#T 2 21 UL TypeError filstn3
BFongd, MlfHs R0, TRTOGIKIE. 72 AR TH->TH, HIZ 3+4.5 TiFA L
float(3)+4.5 ¥ W5 k3512, Fu o< —pE UAICERIL L ZITIEWT E8A,

complex number (BFEE) X <HON TV BRI EBREZIIRL72H DT, IRNTOBIIEL L EHOME LTEX
NF T, BEEELEEN (-1 OFAR) KEHz#HTLb 0T, —RIE¥TIE 1 eEFErh. T¥TIE j
LEINET, Python 3EBBUCHAAATHIGL, BEOKGLEZM > TWET, BEHIIREIZ j 20
TEEET, FlZiX 3+1j T, math Y 2 — VOERFRREFIH T 2121, cmath 205, #E
BOMMAIED»R ) BERBEFEORETS, HEEZECRITUL, ZIEHECZIEHLTLE>TLWT
L&2,

context manager (2T FAIIAR—T %) __enter__() ¥ __exit__ () AV Y FEERT LI LT with X
NOBREZEMT 2479227 b T3, PEP 343 2L T 230,

context variable (27 F A MEE) a ¥ 7 F X MKFL TERZEZFOER, ZhE. D2ZEBOMEDIE %
DFEIFAL Yy FTEEDBZAL Yy FO—ANLA L= EUTVET, LrALay7FRAMEHTE. 1
DDETAL Y FIZWK 20D aYyTFF A MBHHE., arFF 2 MEMOERRINH IR &2 2 2
DEHDBY T, contextvars ZZML TL X W,

contiguous  (Bi%E. Hiit) Nv 7 7 DS CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 38k L
TWVWREAREET, TuXgeny 7713 C#fETH D Fortran #FHETT, —KITOEHTIX. ZDEH
BT AEY ETBHET 2 X5 CIHE SN, REPLarLHEE DI TWEFR T E 3, Z2XT0
C-Hf R EA T, XY 7 N L RAIHCERZ K 2 BRI REDIN X THRINTALD % DITH L, Fortran
LR ES TR DR A FORINCEN & £ 3,

JN—F> (AL—FY) al—FYEIIN—F DL —EWRERTT, 71 —F ke & hiH
B AD, Blokd sz imnrsME ST, al—F 32 kA RME»H A5, a5, BT 3
ZEWTEET, INV—F U async def X THEETEZET, PEP 492 ZZBL T ZX W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 b RIRTEE TS, a—F VBEUI async def X
TEREXN, await. async for. BXU async with F—V— FEFOILPHKE T, 251k PEP
492 TEHASINE L,

CPython python.org TEMAINTWS, Python 7R 75 I ¥ 7V SiEORMENLREETT, "CPython” 2\ 5
HEEIX, Zo05EE%R Jython % IronPython & \Wo 72D 5EEE » XBIF 2 XREBENE LS ICHHAINE T,

decorator (7L —&) BIOEEIR ST, @H. Qurapper X CTHKZAH L L THHAINE S, 7aL—
2 O— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRIWICA TS DT :

def £(...):

(Ko<= 1%i)
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HIDR— % 5D E)

f = staticmethod(f)

@staticmethod
def £(...):

F U&7 7 RCHFELE T, D DEDNFEA, TAL—RIZOVWTEH LR, BAESE B&
P ITAEE ODRFa X 2B RLTIZEN,

descriptor (FAZUTR) XYV v R __get__ (), __set__(), HBWIE __delete_._ () BERLTVWEL TV x
JNTT, B2V TREUNRT AV TR TH S &, BERRKICE o T, FIFE ATV 255172 B {EHIIF
CHEXNET, BH. getset,delete D/zDIT a.b LEL Y, a DI IRAFHENTA IO =7 b b ZREL
FITH, b PTRIZ VTR THNEZNEFNDTRAZVTEZRXY v FRAMRUHEINET, 7RV F20H
X, Python ZE BT 2 LTHELDET, 2WVWODX, TRIZVTFRZZDN, B AV R, 7
ORT 4, ZIAXYV R, BURAY Y R, ZLTARA—2RI 7 Z2ADSHE W 122 L OBRED I 5 5
T3,

TFTRAZVTRZDAY v RIRBLTELE, 7RI U TR (descriptor) DFRE ZZIRLTLEE 0,

dictionary (&) ERE D & — 2 EIINETT 28885 T3 __hash__ () XAV v F¥ __eq () XY v FEHE
LLLEBEDOA T =227 b 2F—IZTEET, Perl TlE vy > 2 (hash) EFEHINTVWE T,

dictionary view (§#FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA 7P =7 b TT, FHF
DIHHOEN 2t 2 — 2R LE T, bbb, BENEHEINLZ L 2 -3 Z 2 RML 5, HE
Y2 —ZlENC TR Y R MIZT 51213 1list(dictview) ZfH L TLZE W, dict-views ZZH LT
W,

docstring 77 A, BB £V 2 —NVDBRHMDATH2XFHNY T 7LV TF, ZDARA — + DOETRISITIEA X
NEID, ar L FkoTHAlsh, 2077 X, B €Y 2—-10 __doc__ JBMEL LTIRIFES M
FT, AVIFRARIZ Y a v TES GRiE: BHEELTBRTES) DT, A7z bDRFa XU %
FH HER IR G T3,

duck-typing H2A TP 27 FDBELWVWA VYR T 2 —RER>TWADPERETIDICA TV =7 OB%E R
WFRZ5 IV ARANTT, bz, BiICH 7Y 227 DX Yy RRBEUEDLIENZ D fbhizb
LEF, ((TEADESICRAT, TEADES KL, ZRUET LV THDS.1) A VX7 =— A% X
DEHTZZLT, EFRSTFTHA vana—RE, KVE=7 4 v 7 RABZF L TCERREZM X F
T X7 XA Y7 type() % isinstance () W XA HIEL BT E T, (XL, ¥ X4V %
HREEISX THIZETS2ILdTEET, ) 20b b, HBIIZ hasattr () HES FAFP T0 23
IVIERAALET,

EAFP T[E8W[% & 2 X DEFL %55 /DA 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) OBETYE, Zd Python TR bR TWE a—F 4 YT ZAXANVTIE, BEIIERRF —EMED
FIET2DDLIREL, ZDRENR > TG EIcibt el 5, COMRTTFRIEFTI a7+
Y IRRA MU, try LB LT escept XL SABBOIBMTT, COF 2=y 213k C DS
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REBTILIMHONTVS LBYL RZ AN MRS DTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, AV

T, Al BT 2R, HETPEBMTOH LR Y, E2EITROEROBMAERTT, OZL D
Sk LiE WV, Python TEEFEOETOMKERNKE VI DI TEDD TR A, while DX, KL
TRV X 3HDET, RABATEIRLIXTT,

extension module (#EFREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayRer—HF—a—FrhebhLET,

f-string 'f' R 'F' LIV FHN Y 7 I Uik Vstring” RN, T T A=y FEAXFEFD
TZI ODEMEEOHFTT, PEP 498 3B L TL X,

file object (7 7 ANA TV 22 ) FHDY Y —ZAAD T 7 4 V&R API (read() % write() XY v K&Ff
DHD) ERHLTWEA T 27 MTF, 7740 F 7V 27 NI ERINFRERICE-> T, EEOD
TFTARZEDT 7400, ZOMDRA TDRA ML —IRBETNA R (FIZIF, BEEAHS, £ XEY
Ny Tz Ty b NATF)ANDT I RAZHENTEE T, 77 ANVATY =2 ME file-like objects
X streams & XN FE T,

T7ANFA T2l MIQWEERQE3HEELDET: O N1 F V=T 714, N7 7E0= N1F
=T 7)., ZLTTFACT7AI TF. A VX =724 R io EY 2 — L TERINTVWET,
T 7 ANTTY 27 b BAEBREHEMN 72 /5TRIE open () BEEEM S Z ¥ T,

file-like object file object ¥ [AFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 YT 2 D7 7 4 v X 03H D $9, sys.meta_path THHENS meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

A OWTIXZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division —FEITWVWNE WEEIZALD B HFERE, floor division HETFIX // T3, HIZIX 11 // 41& 2
12720, float @ true division OFER 2.756 L B £3, (-11) // 413 -2.75 2 INSVWHIC ADHZD
T -3WKRKRABZILIEBELTLEX WY, PEP 238 ZZBL T XV,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BICIZ 0 Lo E518 2T Z e HkRF T,
FEDEITRHIT B2 RS2 ek E 5, R3IE. AV v R, BEES 22R LTIV,

function annotation (BI#(7 / 7—3 a2 ¥) BED T X =X RRDED annotation TF,

By 77— avid, @B EE R OdiIEbET: flZIX ZoBEKE 2 2D int BOF#
PEHB eI, £ int BORDEEE L HFIATOE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

B 7 2 7 —> a v owpid BHES OficiE#HXhTnEd,
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KEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future__ HHHEOLRWH R EFEEEELBIEDA Y X 7Y X CTHEMTT 27027075 <HFIHTE 25
{LX:E\\/\\J“_}I/VG‘@—O

__future__ E¥ 2 — V% import U TZDEKZFTIUI, H7mEEL WD TEMS Nz DD
T, WOFMT 7 4V + OEEIC R 202 D £

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—=Yavr>ayv) ZHUBEHELNE ZEDRWVWAEY KT 20U T3, Python
. SRAT e, BRSREZBIE LIRS 25RAIR—VaL 7 & e ffioTHR=—YaL 7y a v &2fT
WET, IR=YaL 77Xt gc BV a—EMlo THIETEE T,

PIRL—& (YA L —R&) generator iterator 2R T EIT T, WEOBBICEITVE I yield XEHD
MTRREDFT, yield NiE, for V=7 THEHATEZD, next() BTHEEZ 1 oFOWMOHLAZDTE
5, EOM R ZAEKT 2 DITHEHENET,

HEIIY 2 AL =X ELE T2, RCEsTE Pz RL—FAMTL—F ZI5THEVRH D £75,
B ENERDH S 2 TRWEE, RO DI 2B AL £ 9,

generator iterator (¥ = ¢ L —& A T L —2X&) generator BABTHEKRENEG T TV =7 M TT,

yield D7 RIJHATFATIREE (RFTEBSPARLHED try a2 &) 2B L T, WHIE— Rzl &
NES, JxRL—FATL—2 HfEHSNL &, L MNEZIREGL XS (@FOBEBIEITOLNL
W LWIRRED: S B4R S 2 D & MR TY),

generator expression (¥l —&K) 4 7L =22 RIATT, HLHORT, V—TLEHEZERT 5 for fi
#HiFH, Z L CHBSATRER if IOV TV R XS ICRAET, 25 L THBEnzNE. slo B
JTEZ AR L £T:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v 7B R 28N LFE CHRIEZ 5 2 BEE > SRS N 2 BIET S, PO L
RIS DFELEE VL DET 4 Ay F7LTY AL I DRESNE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 ZZMRL T F X0,
GIL  global interpreter lock ZZMLTL 12X W,

global interpreter lock (Zm— LA Y27 Zua vy ) CPython 4 &2 7V ZXBFAHLTWS, —EIZ Python
DO NAEFI—F ZETTE2RALy Fld—2LTHEZ e 2RiET 2HATT, 24Uz kD (dict
BREDEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2120 U THERNICL RIS DT,
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CPython OFEENS > TINVICKDET, A VX TV 2EeRER Yy 75522 T, vAVF7akyd<d v
PET MO a R b5, £ VX T XEHBEICYLF ALy FILTES X512 3,

272U, BUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HR O EOEVILEZ §
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F7. [/O Lz 3 2556 GIL 3EICEREh s,

BRI BHBRSAF ALy MU LA Y27V & (SN E 72 2fllrvhETay 735 5%) 535
REINF LD, — BRI Taty P DBEDNRT 4 =<V ADEP D TR LERATL
Joo TONRT =<V ADMEEZWIRL LS T2, EEPIVEHICRVRETFaR IPEMT22EZ
LNTVET,

hash-based pyc (v a2 ~X—=2Z pyc 77 AV) IESEZHGT 272012, WiET 2 Y —R7 7 L VORKEER
FREATRE RNy Y 2 BE2FEHT I, Fa—FDFXF vy v 2774 TT,

hashable (v ¥ 2 0RE) Ny 2 adg A7V 227 bk, EFEHARFZEDLR VY > 2R R
(_hash_ O AV v RHBE)., OFTTx 2 b LHBHATES (__eq O AV v FARE) +7
Pl FTT, ARy S af[fEA 7Y 27 MEBTE Uy & 22 FOREND D £7,

Ny Y AA[RER A TV 2 7 MIFHEDF —REEDRA - LTHZET, HEREED T — ZEEIIN
BTNy ¥ afliffioTWVWENSETT,

Python 4 I 2 =X TNV RBEARAAFT T =7 NI IFL ANy Y aF[HETT, (VA MPEHED X
572) T a—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX H7R) 4 I a—&XT)Niga
VTHE, BEPNY T AAETHELEDANY T aAfETT, 2—F—EHEDZ 7 ADA Y AX Y AT
HBEEOIBRATV 27 MEF 7 ANV M TAY Y afRETT, ZAHEET (HHZROVT) s R3S
flicddb, ny¥aflild id) EhESNET,

IDLE Python O#iEBIRERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHERY L
ARSI TV R ERNREREDO LT 4 X (4 V2TV XBEETT,

immutable (£ I 2—&7N) BEDEEF07cA TV 27 b T A 32 —RTNRIATY =7 ME, BUHE.
XFH, BIOETARERDHVET, TOWHDA TV 27 MIMEZEZONERA, HOMEEEEZE2
BUiE, #iieeA 7027 PR LRI RD EV A A 32— TV RA TV NI, BED Y
Y a @R 7 NN CEHBEREEZRZLET, HEDOF—ZOHITT,

import path path based finder 5 import 3% €Y 2 —LEMRERT 25T (£721& path entry) Y A b, import
H, 2OV R MIEHE sys.path 2ORETH, B 70—V DGEHEFHE Y 5 —2D __path__ B
hHBHRKET,

importing $»%EY 22— ® Python 2— K2FIDEY 22—/ D Python 23— R THEZX 2 X 51T 20U TT,
importer EY 2 — L EELTR—FTEAT7I =7 b, finder & loader DE¥HLTHHEATI =7 b,

interactive  (Xf3&fY) Python WCIENEEIA > 27TV Z03h b, XX e A v 2TV 20T ay 7 MTANT 3
CHIEICEITENTHIRER 2 Z e A TE T, python LMBEIHELZ FTIWEFTLTLEZI W, (T
Ea—RDXA Y RX=2—»06 Python OXFENA 27V X2 EETE20b LAERA, ) MEENAL ¥
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XY RE FILWTATT7ZHLTALED, EY 2=y r—YDHZIHWTAS (help(x) ZHZ
TBWTLEZ W) DI ITHEF LY —LTT,

interpreted Python (&4 > X 7V XEADEFETH D, a Y4 SEFOMNMIMEBELE T, (N ba—-Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYRFFELIE, Y—RaA—FD7 74l
. ¥TETAREFRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFETERE., a2 4 FJBRADEF/LD DR TNy Z7OH A 7 V30D, Trs
7 LDETIF—RITENT T, WEEH BB L TS W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, T 2 -1 ITRTDY
VT 4 IVENERGE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 —XCAD &
T ZO7x—RF AN=JAL IR 2EBENTHLET, ChRED -V —ERDTA 77 X —
% weakref I— LNy IPELIHENE Z DD ET, Yy v PRV YT 2 —AHFICHE[TFTENEa—F
. ENPKETEV Y —ADRTTIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 72Dk A 2 BISMNCER L £ 3,

AVER—=FYERT Yy bR YT LEREHIZ  main_ BV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2289,

iterable (RIERTREA 7P =7 b)) BEE—EIZ 1 DFOREEZ A7V 27 FTF, KIEAREA 7Y 227 FDfilic
3. (list, str, tuple ¥ W o k) RTOI =7 Y AP, dict R T7AINFTIIF oD
DDIES —or R BB WL Sequence BFEREFEIE LTz __dter _ () XV v ¥ __getitem _ () X
Yy REFOEED I FADA VARV ANEENET,

RAEAREA 7Y = 27 ME for V=T HARZOMEZL DS —Fr VR GRIFE: 22 TOY—FrrREid, ¥—
7Y ABITRER L T2 DF e v S BIR) BRE L 25K (zipO), map (), ...) THATE X9, KIEAHE
FT7Y =27 M EMBAHBE iter) OB LTETE, 79227 PIIHT 24 7L —X%IRLET,
DA 7L —RIE—HOMEE T I EIEFTI, @HIZREAREA 7Y =7 b 2[5 BITE, iter O
EWMAEDATL=RA TV 27 VA THET 208 EDH D A, for XTI I DOHMEEBEHIC
1o, —RINREAOEREER L TL— 2B L TWAHA 7L —X 2R LET, 17L—42 ., o—
TUZA VIR —F BBRMLTLIEEI W,

iterator (A 7L —&) FT—XDOMNERBTE2A T2 b TT, A 7L —XD __next__() XYV v FEED
UG (27138 AA BB next O ICIET) . MOOHOERE —oFOBLET, 7 XH%
{72% k., b DIz StopIteration fINZEHLE T, ZORKRT, A7V —XA4 727 MIRET
Bh, ZnLFE __next__ () Z{[EFATSD StopIteration ZEHLET, A 7L —XiFZ. DA T
L—&A7Y 27 FAEREZIERT __iter _ (O XYy RZEELZITNUIRSRVDT, 41 7L —XEfho
iterable ZZM T 2IZL ALY DG THIHTE ST, BoZ D & LAHINIEBOREZITS X57%a—
FT3, (list D&LSR) ar7F4A 7Y =2 Md, BE%Z iterO) BRUCA T =27 MITELED for
N—=THNTES 72, FilBRFEHOA T L —X2ERLET, ThEATL—XTTBS 358, Hi
FEDOATFL—>a Y THERABRADEILCA 7L =247 227 PRBMIRT D, ZOarTFD L5
KoTLELET,

BRI typeiter I2H D T,
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key function (F—BIE) F—B%k. H 2 WVIZIREREE L IX. ¥V — FRIEFLIRD 72 OfE % IR 30 °H U RTHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v Fr — L KEFEDOY — D
HEIZDo oY = F—%RLET,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7L — L2 EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BMEEL FIEITO L DD D FF, HIZIE str.lover() XV v FERXF/NLFEXANILZWY —
FEFF—EBELTHS 22k ET, HBWIE, lambda r: (r[0], r(2]) D XS 7% lambda
ReoF—BBEEZ B TEE T, £/, operator TY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A+ 77 & 2Rt LTVE T, F—FBOED FeHwao
#iZ Sorting HOW TO S L TL X\,

keyword argument EF|H 2R LTI EE W,

lambda (7 4%) BHLDA4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2&84FT, J4
XEABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DTS, ZDIA—FT 14 ¥ T AXANTIE, O LPHRE
7oA. BRINCHTRSME (pre-condition) HIEZITWE T, FAFP 770 —F 2 WMRHYT, if XH37
L EAMMDNZ DHIFFHENTT,

~NAF ALy FMEENLEREETIE, LBYL 7 7u -5 7 A37 @iy 7 R BEOBEIRER 5| Zii
CFTVRIDBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIFTE X T,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V227V X PTIRRL, fio
SRTCE O HY (array) L FEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (VA FAWKEL) > — 7 Y AHORTH L2 VWE—HOERZUWH LT, ZOMR»525
AMEIRT, aVo7 FRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]13F5L, 05 255 £TOMEE 16 #EHKL (0x..) LAEXFI»HRZ VR MEZERL %
T, af HilEA T a rTY, if HiKRWIEE. range (256) DR TOERINHEI N E T,

loader Y a2a—l%0— R334+ 73 27 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DEVBA, B—X—IF—BINC finder 2 SHRENE T, FHlld PEP 302 %. abstract base class T2
T importlib.abc.Loader ZZHR L T 7ZE W,

magic method special method ® < 123 7=[EFET T,

mapping (R vy ¥V 72) EEDOF —HEKEZH K-+ L TWT, Mapping »* MutableMapping @ MR EK
TA THEINILZAY vy RERELTWSaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,
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meta path finder sys.meta_path ZME L TH SN 7% finder. meta path finder 1& path entry finder ¥ B
D FTH, BT T,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2B L T /2
20,

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 7 IR, 77 ADEFHE, HEKYZ 7ADY X b
EEDET, XX F7RE. 205 3 05|18 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX 7 FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY FARERTERRTT, IFLACDI—F =T - T, XX7 7RI DBEDRV
BDTT, LeLl, —EHOHBETIE, XZ7 IR TTLH Y MeiiEeRMLE3., L 387
JRADRTER-TD ALy Re—=IWEEMLED, A7 27 POEREBIFLZD., 70 b
VEFEET IR, ZLOBETHHAINET,

FEllE AF TSR ZBRL TS W,

method (XY v F) 7 7 ARKDOHTERS NI, 2077204 Y A& ADEMEE LTHRUH SN
B AV Y FBA VAR ZAATY 27 v 2B — 58  LTRUMD £7 (ZOE 5B self &
MENET), B & XA TN —T ZRLTLIEE W,

method resolution order (XY v RAERIERF) BERFICEIE Y 7 ADHREREMRINZIEFTT, 2.3 L&D
Python £ > & =7V XMEHT 2713V X LDFMICOWVWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—/) Python 2— FOMMHEN L LTELHATI2F P T, Y 2 —MIIEED Python
F T2 VEEOARIEMERD T, BY 2 —ILiX importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 ZBRLTLIEZZWY,

module spec EP 2 —A%k B —FFT5DIHbN b4V R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TF,

MRO  method resolution order ZZIR L TL X\,

mutable (I 2—=X7N) I2—XTNRATV 27 MIE id) ARSI REEZEETEE S, 1Sa—
2TIL) BBELTLEE W,

named tuple 7 ZHIfFE XL L WS HEEX. X TAEPKLTOWT, 4 T v 7 AT ERICH LEMEL
FoTO7 7 ABTEZEEDOERLY Z ATHHAINTVET, TR I RIMOBEED > T3
ZrydhhET,

time.localtime() *® os.stat() DRV EZEZFTWVL O DIHAAABIIARIN &R TV TT, DA
% sys.float_info TJ:
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>>> 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

(LDHID & 512) WL 22 D4 & X FIVEIHAAAEN > TOE T, Z O d ARl & & g,
HWEDZ 7 AERKT tuple THAL, BEIO7 4 =V FE2ERBLTERNTEES, 2OX5R 77 RIEF
BCE WD, collections.namedtuple() 77 7 M VB CTIER Lz D T&E £ 3, BHFDHIEE. FH
THEOVLHAFIT Z X TR BIAADARIT & 2 T IEZINTII R X Y v FZBIITEE T,

namespace (FR(Z2MH) 2RO SN LT T, AEIEMIEEHEL L TEEIRE T, AEiEMicEAs 7
Pz FD (XY RD) ARFIE 72507213 TRLE, RFAINAED O, KBRS D, Z L THARA
HBDLODH D ET, HAIZEMIIERIOEEZIC I TEY 2NV EEZIR- 155, HIZIFHE
4 builtins.open & os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BBz HEE
LTWADBHRT 2 Z 2Tk o THETZEMIIAIHME 2 RFEZSE L 9, HlZIE, random.seed() %
itertools.islice() &L ¥, ZNFNEY 2 —)b random R itertools THEXNTWS Z & HHH
LM TT,

namespace package (HHEIZEM <y 7 —2) BT Rvr—yDary 7 LTREENS PEP 420 package o
Namespace package (&8 Z & S WHRIHER/-3, __init__.py 7 7 A BB\, reqular package
LRI FET,

module ZZIRLTL &V,

nested scope (AR FEINTRI—=T)HMITERSIN TV IEHK ST 2MRET T, HIRIX. 2B IO
BfofhTERI N TV S5E. NOBEBIZMIOBEBFT OZEREZSRTE LT, A XA SR a—7
377 40 P TEEROSRIZINTE, ZHORARTERVOTHERL T LI W, B —hVEHUR,
ROWHDOR a— I TEREGHAEFELE T, RIS, 70— VERZ/ES & 7a— S AHEIZEH OfEZ
MABELET, nonlocal THUDERICEZADET,

new-style class (FIARXANT FR)STERTDY 7AF 7Y =7 MELILTW 2T O i WAETT I, DUA]
@ Python D NN— a YTk IR RANT T ADAD __slots__ . TAZ VTR, __getattribute__ ()
VI TAXY w R, FLTEHIIXY v RED Python O LW, ZREERFIHTEZ L,

object (A7 =7 1) KA (BIERMH) L EREINLRIEBN (XYY F) 2502 TOT—X, HLE 2T
D HFAZAINT TR DFEMORIE S FZADZ &,

package (Sv 7 =) B TEY 2 —ASLHRNTH TRy r—I%B80 Z  OHK S module DZ 2 TE, HM
FNCE, Sy o —=20% __path__ @M% KD Python 779 =7 T,

reqular package ¥ namespace package ZHBIRLUTL & W,

parameter ({R51%1) ZRITOFEART BE (2 AV Y E ) OERICBOTHENZT 2 Z5|8 2EELET, K
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FlENCIE S MDD 5

o UBFRLIFF—T7—F: UB TELE F—T7—F5|H L TEIT I TE5|8EEELET. Z
Iz e AT D foo ° bar DX 512, 77 4 b DREIBOEETT:

def func(foo, bar=None): ...

o WEDH: MBICLoTDAGZONLEIHEIHEEL £T . Python X5 BMMEDATH S I L Z2E
T LERDD FHAD, HAAABEBICRMEDADF HeH>b D (Bl absO) 23H D %7,

o F—TU—FRERH: F—U-FREoTOAEILNDFIHMERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBES B EIZHD « D% TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERMWUE: (MORIIETEICRT SNLEREOMEST BUTAT) EEOEKDOMES IBHEZ 5
N eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGIEHA DN x 2235 28T
ERTEET:

def func(*args, **kwargs): ...

o AIERF—T—F: (fhoRFIBTHICZI SNLTEDOF— 7 — FEIBZ T) LR D * —
U— REBBEZoNB e BEELE T, DX REIETE. EOBID kwargs D & 5125154
DHNT **x BT B L TERTEFET,

REIEEA TS a Y eERBEDOFIBOEL L BI[BETE, A7 a 03[ BICEF 74+ L MEDIEETE
%9,

REI1E . FAQ @ S5 2 IRGIEDE NI TI2? . inspect.Parameter 7 7 R, BHEE 7> =
¥, PEP 362 Z2BRL T &0,

path entry path based finder #5 import 33 EY 2 —LEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
72 path entry WHBEY 2 — Ve HEOF 2 HEEH > TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder #Z [ L
TLREW,

path entry hook sys.path_hook U R FZ® 3 callable T, f8E XNz path entry WH B EY 2 —LE RO
BITEEH > TWBEEIZ path entry finder Zi B L E 3,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHRBEL £5,

path-like object (path-like # 72 =2 }) 77 4 VT AT LR %ERLUE T, path-like 7 7Y =2 MI, (R %
KT str 707 MR bytes A7 b, ¥7213 os.PathLike /B FaLZFEEL AT 22 b
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PEP

DENIPTT, os.PathLike 7B F A NZHR—PLTWVWELF TP =2 M os.fspath() ZMUHT Z
£ T str ¥7213 bytes D7 7 A VT AT LSRR TEE T, os.fsdecode() ¥ os.fsencode() &
FHhEN str HBWVIE bytes CRDZDERIAET 2 DIZHZ 3, PEP 519 TEAZNF L,

Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 M L THERELEMIT 2. D5 0iX
Python DO#FFEEER Z DBERBRBEICOWTER T 2R XE TS, PEP &, #HEIC O W T DA il
IR R R T 2 RBEDERIL (BaR) ZImR 2 RNETT,

PEP &, FFEDRRICh D2, a3 227 4 KX 2MEREOEM Y Python 272 XN 2 REHIM DX
EDDDORENOBEH L 22 2 ZEKLTWE T, PEP 0FEZHIZIZaI 2 =7 1 NOREHKEIT
522, RNEREXELTZZLOEELHD ET,

PEP 1 22 L TL X W,

portion PEP 420 TEZ XM TW 3, namespace package \ZJBT 5. BED 7 7 £ D3 (zip 7 7 A VITHEHN

INTWEHEDDHD) 1 2DT 4 L7 VKNI NIz D,

fIB5|% (positional argument) E5|E 2B LT EI W,

provisional APl (& API) T 4 75V O BARMERGED & FHEINICRA SN b DTT, 2D X544

VRT 2 —ANDKEREH X, WETHZ L ENTVARIIHHINTHERADR, a7HRECI-T
MY BRI, BAFIEAIREE (L VX 72— RADHIRETEEND) DfTbhAET, TDXD
BREBIILRAITONEBDTIEH D EHA - ZHUX API ZHAADENCIERE SN TWERR
RMGHBE L2 FIZDOATORET,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, BERHAL5E
THRT ALK E R T RETT,

Zo7at2 kb, BES A TSVIMEr R T V- IEVWHEETAD SN Z L, R
PEZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT IZX W,

Python 3000 Python 3.x YV —R54 D=y 73 —ALT7F, (Python 3 BEWIFFRDEE - IEHIES N

S1CF, ) "Py3k” EIRENZ LB D ET,

Pythonic D FFET—RNLE X HTErNza— KTk {. Python ORI A T 4 F 212 - 72

ZHa—Fh, HlziX, Python D—&Ni A4 7 4 4 L TE for XEMFoTATIITNDITRTOHEE
WE->TL—7LET, tDZ L DFFEIEZ DA ND T, Python IZERTWARWAZRDLDIZ
BUED A Y > 2 =% F50d LI EEA:

for i in range(len(food)):
print(food[il)

ZAUTH L. EFhwik Pythonic &K
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for piece in food:

print(piece)

qualified name (Bffi%h) €Y 2 — DI/ R =L RO =005, TOEY 2 — LV TERINLT TR, B X
Vo RAD, " XR” 2RT Fv MARETT, PEP 3155 TERINTVET, +y L=
75 ATIE, BHi%EA T 7 0K EFRLTTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANDOBRTHDLNS &, BREEMB (fully qualified name) I ZFTXTOE Y =IO EL LK
DFy bEFEEL. BIZIE email .mime.text ZHEKL 3

>>> import email.mime.text

>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIRADV U 1) 2 ATV =27 MINT 22RO, ZRATV VR0 IChoTt & ZDA
TV MIWEINE T, BRI Y Y MOEFIX Python ® a2 — F EIQEBNERAD, CPython F&
DEERBERTT, sys TV a—ME, TRIIV—DPITEDOATI 27 VOSBRIV Y M EHIZ12DD
getrefcount () BAEZIRML TV T,

regular package &fiMI7Z. __init__.py 77 AAVEEBLT 4 L2 MY 2 LTD packages

namespace package B L TLIZE W,

_slots__ 7S ANTOEET, A YVAZVABHOEEEH O UDERL TBE, 1 VAKXV AFEZHR
TEHILT. XEVEREWNLET, ZHUIXMEDNET 7=y 7 TIH, IELLFLHWIIPL MY v F—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV 5 —2a Y TA VARV ADKBEIFIET 5.
EWVoltt TRRE, EDRVOHINRZ FTT,

sequence (¥ —7 Y R) BEA VTR X BMBNRELRT 72 R% __getitem _ () FiEXY v FZR@UT
PR—-FL. BEEIRT __len__ () XV v REEFRLT: iterable TT, MlAAAS —F7 > ZBNZIX, 1ist,
str, tuple, bytes REDH D 9, dict I& __getitem _ () & __len__ () dbHFR—FLEITH, MR
DB TR EED immutable R¥F =25 720, =7 Y XTE R vy EY 7 (mapping) &
BRINTVEDTHERELTLZEEWN,
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collections.abc.Sequence HMIREK T 7 R1X__getitem _ () R __len__ () 7213 T4 < count(),
index(),. __contains__ (). __reversed__() XDDBEBERA VR—T A AZBERLTVET, ZD
PRI NI A VR =T 2 4 REFEL TV BINTL register ) ZHH T2 Z & THRINCESR T2 Z 2
HRE S,

single dispatch generic function ®—FETHRIEITZ—DODFIBMOEN X DEIREINE T,

slice (RF7A4R) —RIC =TV O—FEELATI 27 be AT74RIE, BFRL [1 THZOLNIEBOD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RTF) L5
slice A7 =7 FENETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKIE DBAE. B ZIEINEZ 5 % 721T Python 7 HHEEICIF N S
BZXYy R CORBDAY Y Flid, XYy FAORIIERRICT Y X =237 2 OPDVTVET,
BRAY w FIZOWTIE FHAY v FE THRH SN TVET,

statement () XIZAA —F (A—=FD” 70y 77) KARAIRLERTT, F X 2F -7 — F2roMHEh
5H5DDEELNTT, BREIIE if. while, for BHDET,

text encoding L=a— FXFH|rL>a—RKF5a—7v T3,

text file (TFRALNT77A4N)str AT 20 M e@tAEZTES file object TS, LIXLIE. 7FA M7 74
WAFEBRC AL MEAIDOT = XA ) =L 7 278 AL, TFALIVA-T 4 27 ZHPNITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or 'w') THWEZ 74 LT,

bytes-like 7T T b ZHAEETELZ 77 ANF T2 7 MZOoWVWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (=EH 727 # — FXFH) 3 00K L2+ — PEls (V) 2T ARAR w7 4 — () THEIL
XFH, BED (—HE) 74— P XFINIARTERITE 2 XFINGENE D D FEAD, EOorOHHTH
HATE, 1002008 L2 +— PlERZ TR —FMLICES A TEE T L. 1THKCE (\) &2
O THOEBUTICE D2 DB TEZDT, FFaXyr—a v E CIRHICRHICERNTT,

type (&) Python #7227 ORI A T 27 B DXSRDDIrERDET, HOWH A TP =7 MIA
ERoTVWET, A7Y27 +OBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
x93,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
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CHERDESITEDFHARTSTEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFIHD ® % typing ¥ PEP 484 2L T F X\,
type hint (B> ) B 77 XM BB T X —ZLBR D EDOIFRF XN 2 EZHET % annotation TF,

Alp ¥ MIHETIER { Python TIREFHITIEH H VAN, HAENTY —1ic o TEHATH D, IDE
Da—FfiseL V777X ) 7OFFICED £3,

ra—rVER. 75 AEE. BT, -V ZEE TRV ODAEIE ¥ M typing.get_type_hints()
THUSTZ %7,

HEREDFADI D % typing & PEP 484 ZZHR L TLZ& W,

universal newlines 7¥ 2+ A+ U — L DfERIED—DT, UTOIRTEITRLIFFML T3 Unix DITRKRE
"\n'. Windows O#E '\r\n'. &\ Macintosh DIRE '\r'c FPEICOVWTEHLLIZ. PEP 278 ¢
PEP 3116 ., X 51T bytes.splitlines() ML TLZE W,

variable annotation (Z¥7/ 7—>a ) Z-D 2 0IE 7 7 ZEED annotation .

ZRD B WNE 27 7 AREICERZ N 72 & 21, KA RERTT:

class C:

field: 'annotation'

BT T7—aYidBEEEEY R OF-difbES: FlZIE. ZOERX int OEEIRS Z 2
BEhTnEd:

count: int = 0

TR 7 7= a YOI OWTIE FRA EMAS (annotated assignment statements) EiCER LT
W,

Z DREREIC O W TR L CW 3 function annotation, PEP 484, PEP 526 &L T Z&X W,

virtual environment (RAEIRI) HERANICUI D BE SN2 FTIRE TS, Z4HUC kD Python 2—% &7 7V 7 —
> a ‘/Cilﬁlb‘/X?‘L\J:’C“@JL\’CL\éﬁﬁOD Python 77"V 7 — a Y OZEENCTH T 5 Z £ 72 < Python
N T —=IDA VA M=V EEREITI ZEDRTEET,

venv ZZHAL TLZE W,
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virtual machine (R~ ) RV 7 PV 27X DERS N2 ¥ a—&, Python DA~ »id, A
A ba—=Fay At IBMN L N FO—F ZEITLETD,

Zen of Python (Python ®f&b) Python ZHfiE LFH T 5 L THEZ 25, Python OFKEHHEAIL Bz Y
2P LEDBDTT, Mai7rm > 7+ T 7import this” ¥ T2 2DV A MEFDET,
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CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.7.17 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.7.17 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.7.17 alone or in any derivative version

prepared by Licensee.
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3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

to reproduce, analyze, test, perform and/or display publicly, prepare derivative

ROR—DH <)
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works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

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

RDR=I12%i <)
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Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.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:

(Ko<= 1%i)
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1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY4 vhk

The socket module uses the functions, getaddrinfo(), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors

KDR=12%i )

C.3. Licenses and Acknowledgements for Incorporated Software 177



http://www.wide.ad.jp/

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

HIDR— % 5D E)

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
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.
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C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 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

(RDR=I12Fi <)
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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 uwu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditionms:

The above copyright notice and this permission notice shall be

(RDR=I12Fi <)
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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 — L kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~"AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditiomns:

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:

/s ke sk sk sk sk s sk sk s sk sk e ok sk sk ok sk sk sk ke sk sk ok ke sk sk s sk sk s sk sk e ksl sk e sk sk sk ke sk sk sk e sk sk sk ke sk sk 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

or modification of this software and in all copies of the supporting

E R

documentation for such software.
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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.

EEE I R

ok ok K K 3 ok oK oK K 3 ok ok ok K o ok ok ok K 3 ok ok oK K 3 ok ok oK K 3 ok ok K K 3k ok oK K K 3k ok ok ok K s ok ok ok ok sk ok ok ok ok sk ok ok ok k 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/)"

(KDR=I1%i)
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* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* 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

(Ko<= 1%i)
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* apply to all code found in this distribution, be it the RC4, RSA,
* lhash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* 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,

(Ko<= 1%i)
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

188 1 C & B >1E> X




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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWA Ny ¥ 25— 7 LDFEEIF,

cfuhash 7u¥ 227 FOHDICHIEF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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. Licenses and Acknowledgements for Incorporated Software

189




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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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assignment statement, 116
class definition, 48
function definition, 138
in function calls, 99
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__dict__ (module attribute), 32
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__divmod__(Q) (object DXV v ), 55
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__eq__Q (object DRV F), 39
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__file__, 77
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__float__() (object DAYV v ), 57
__floor__() (object DXV v K), 57
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__future__, 157

future statement, 127
__ge__Q (object DRV F), 39
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__imul__(Q) (object DAY K), 56
__index__(Q) (object DAY w F), 57

_init__(Q) (object DAY w K), 37

__init_subclass__() (object DI F ARV v F), 47
__instancecheck__() (class DXYw F), 51

_int__Q) (object DAV v K), 57

__invert__() (object DXV v K), 57

_ior__(Q) (object DAY w F), 56
_ipow__(Q) (object DAYV v F), 56
_irshift__() (object DAY v F), 56

__isub__Q) (object DAYV F), 56
__iter__(Q) (object DX w k), 54
__itruediv__Q) (object DRV K), 56
__ixor__() (object DX w k), 56

_kwdefaults__ (function attribute), 28
_le__(Q) (object DAYV K), 39

_len__Q) (mapping object method), 41
_len__() (object DAYV w R), 53
_length_hint__() (object DXV v F), 53

__loader__, 76
__1lshift__(Q) (object DXV v F), 55
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_main__
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__mod__() (object DXV v k), 55
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__module__ (function attribute), 28
__module__ (method attribute), 30

_mul__(Q) (object DAYV R), 55

__name__, 76
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__name__ (function attribute), 28
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_ne__Q) (object DAYV F), 39

__neg__() (object DAYV R), 57

_new__(Q) (object DAY v F), 37
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__rand__() (object DX v k),

_or__Q) (object DAYV v K), 55
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_path__, 77

_pos__Q) (object DRV v K), 57

pow__Q) (object DX w k), 55
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;

_rdivmod__() (object DXV v ), 55

__repr__() (object DX w k), 38
__reversed__() (object DXV v ), 54
__rfloordiv__() (object DXV v ), 55
__rlshift__() (object DXV v ), 55
__rmatmul__() (object DAYV v K), 55
__rmod__(Q) (object DAY w K), 55
__rmul__() (object DX w k), 55

_ror__() (object DAYV K), 55

__round__(Q) (object DAY w K), 57
__rpow__Q) (object DAYV w F), 55
__rrshift__() (object DXV v k), 55
__rshift__() (object DAYV v ), 55
__rsub__() (object DX w K), 55
__rtruediv__Q) (object DXV K), 55
__rxor__() (object DX w k), 55
__self__ (method attribute), 30

_set__Q) (object DXV K), 44

__set_name__() (object DXV F), 44

_setattr__() (object DXV W K), 42

__setitem__() (object DXV v F), 53
__slots__, 165
spec__, 76
__str__(Q) (object DXV F), 39
__sub__() (object DXV v ), 55
__subclasscheck__() (class DXV v R), 51
__traceback__ (exception attribute), 122
__truediv__Q) (object DXV v K), 55
__trunc__Q) (object DAYV v ), 57
__xor__(Q) (object DXV v ), 55
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BEEFE, 105
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built-in method, 31, 101
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complex, 26
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frozenset, 28
function, 28, 31, 101, 137
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immutable, 26
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list, 27, 90, 98, 99, 118
mapping, 28, 33, 98, 118
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module, 31, 98
mutable, 27, 116, 117
mutable sequence, 27
None, 25, 116
NotImplemented, 25
numeric, 25, 33
sequence, 26, 33, 98, 99, 109, 118, 133
set, 27, 91
set type, 27
slice, 53
string, 98, 99
traceback, 35, 123, 135
tuple, 27, 98, 99, 111
user-defined function, 28, 101, 137
user-defined method, 30
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async, 141
await, 102, 141
elif, 132
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except, 134
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yield, 92
J72X,153
dI—F>, 154
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array, 27
builtins, 145
dbm.gnu, 28
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io, 33
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AssertionError, 120

AttributeError, 98

GeneratorExit, 94, 97

ImportError, 125

NameError, 88
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StopIteration, 94, 122

TypeError, 103
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abs, 57
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compile, 129

complex, 57
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exec, 129

float, 57

hash, 40

id, 23

int, 57

len, 2628, 53

open, 33

ord, 26

pow, 55, 56

print, 39
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aclose() (agen MAXYV v R), 97
addition, 104
and
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EETF, 110
annotated

assignment, 119
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call semantics, 99
function, 28
function definition, 138
arithmetic
conversion, 87
operation, binary, 103
operation, unary, 103
array
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except clause, 134
import statement, 125
F—7—F, 125, 134, 136
with statement, 136
ASCII, 5, 13
asend() (agen DXV v F), 96
assert
X, 120
AssertionError
B4, 120
assertions
debugging, 120
assignment
annotated, 119
attribute, 116, 117
augmented, 119
class attribute, 32
class instance attribute, 33
slicing, 118
statement, 27, 116
subscription, 117
target list, 116
async
*F—7—F, 141
async def
X, 141
async for
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async with
X, 142
asynchronous context manager, 152
asynchronous generator, 152
asynchronous iterator, 31
function, 31

asynchronous
asynchronous
asynchronous

generator iterator, 152
iterable, 152
iterator, 153

asynchronous-generator
FTxUk, 9

athrow() (agen XYV v k), 97

atom, 88

attribute, 25
assignment, 116, 117
assignment, class, 32
assignment, class instance, 33
class, 32
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deletion, 121
generic special, 25
reference, 98
special, 25

AttributeError
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7

function, 139 augmented
anonymous assignment, 119

function, 110 await
argument in comprehensions, 90
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F—7U—F, 102, 141
awaitable, 153
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b
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bll
bytes literal, 14
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binary
arithmetic operation, 103
bitwise operation, 105
binary file, 153
binary literal, 19
binding
global name, 128
name, 63, 116, 125, 126, 137, 140
bitwise
and, 105
operation, binary, 105
operation, unary, 103
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xor, 105
blank line, 9
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close() (coroutine DAYV v F), 61
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co_flags (code object attribute), 33
co_freevars (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_stacksize (code object attribute), 33
co_varnames (code object attribute), 33
code

block, 63
code object, 33
coercion, 154
comma, 89

trailing, 111
command line, 145
comment, 8
comparison, 105
comparisons, 40

chaining, 105
compile

HAIAHEEE, 129
complex

number, 26

FISTUk, 26

HHHAHREK, 57
complex literal, 19
complex number, 154
compound

statement, 131
comprehensions

list, 90
Conditional

expression, 109
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conditional

expression, 110
constant, 13
constructor

class, 37
container, 24, 32
context manager, 58, 154
context variable, 154
contiguous, 154
continue

X, 125, 132, 133, 135, 136
conversion

arithmetic, 87

string, 39, 116
coroutine, 60, 93

function, 31
coroutine function, 154
CPython, 154

D

dangling

else, 132
data, 23

type, 25

type, immutable, 88
datum, 91
dbm.gnu

EYa—I, 28
dbm.ndbm

EDa-I, 28
debugging

assertions, 120
decimal literal, 19
decorator, 154
DEDENT token, 10, 132
def

X, 137
default

parameter value, 138
definition

class, 121, 140

function, 121, 137
del

X, 37, 121
deletion

attribute, 121

target, 121

target list, 121
delimiters, 21
descriptor, 155
destructor, 37, 117
dictionary, 155

display, 91

FTT Tk, 28, 32, 40, 91, 98, 118

dictionary view, 155
display

dictionary, 91

1list, 90

set, 91
division, 103
divmod

#AHIAHBEE, 55, 56
docstring, 140, 155
documentation string, 34
duck-typing, 155

E

e
in numeric literal, 20
EAFP, 155
elif
F—TU—F, 132
Ellipsis
AUk, 25
else
conditional expression, 110
dangling, 132
F—DO—F, 124, 132135
empty

list, 90
tuple, 27, 89

encoding declarations (source file), 8

environment, 64
error handling, 66
errors, 66
escape sequence, 15
eval
HAHIAAHBEE, 129, 146
evaluation
order, 111
exc_info (in module sys), 35
except
*—7—F, 134
exception, 66, 122
chaining, 123
handler, 35
raising, 122
exception handler, 66
exclusive
or, 105
exec
AL, 129
execution
frame, 63, 140
restricted, 65
stack, 35
execution model, 63
expression, 87, 156
Conditional, 109
conditional, 110
generator, 92
lambda, 110, 139
list, 111, 115
statement, 115
yield, 92
extension
module, 25
extension module, 156

F
f i

formatted string literal, 14
£0

formatted string literal, 14
f-string, 156
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
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f_trace_opcodes (frame attribute), 34
False, 25

file object, 156

file-like object, 156
finalizer, 37

finally

F—TU—F, 122, 124, 125, 134, 135
find_spec

finder, 71

finder, 70, 156
find_spec, 71
float
HAHAHEE, 57
floating point
number, 26
FTTxUk, 26
floating point literal, 19
floor division, 156
for
in comprehensions, 89
X, 124, 125, 133
form
lambda, 110
format () (built-in function)
__str__(Q) (object method), 39
formatted string literal, 16
Fortran contiguous, 154
frame
execution, 63, 140
AT Oh, 34
free
variable, 64
from
import statement, 63, 126
F—7—F, 92, 125
yield from expression, 93
frozenset
FTSxOk, 28
f-string, 16
function, 156
annotations, 139
anonymous, 110
argument, 28
call, 28, 101
call, user-defined, 101
definition, 121, 137
generator, 92, 122
name, 137
user-defined, 28
Aok, 28, 31, 101, 137
function annotation, 156
future
statement, 127

G

garbage collection, 23, 157
generator, 157
expression, 92
function, 30, 92, 122
iterator, 30, 122
FTSTU L, 34,92, 94
generator expression, 157
generator iterator, 157
GeneratorExit
BIs, 94, 97
generic
special attribute, 25

generic function, 157
GIL, 157
global
name binding, 128
namespace, 28
X, 121, 128
global interpreter lock, 157
grammar, 4
grouping, 9

++

handle an exception, 66
handler

exception, 35
hash

HHAAHEER, 40
hash character, 8
hash-based pyc, 158
hashable, 91, 158
hexadecimal literal, 19
hierarchy

type, 25
hooks

import, 71

meta, 71

path, 71

I
id
fHAIAHBERK, 23
identifier, 11, 88
identity
test, 109
identity of an object, 23
IDLE, 158
if
conditional expression, 110
in comprehensions, 89
X, 132
imaginary literal, 19
immutable, 158
data type, 88
object, 88, 91
FITTU b, 26
immutable object, 23
immutable sequence
FITTTUhk, 26
immutable types
subclassing, 37
import
hooks, 71
X, 31, 125
import hooks, 71
import machinery, 67
import path, 158
importer, 158

ImportError

FIA, 125
importing, 158
in

*—7—F, 133

RETF, 109
inclusive

or, 105

INDENT token, 10
indentation, 9
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index operation, 26
indices () (slice DAY v K), 36
inheritance, 140
input, 146
instance

call, 52, 102

class, 33

T2 xok, 32,33, 101
int

HAHIAHBEE, 57
integer, 26

representation, 26

FITSTOk, 25
integer literal, 19
interactive, 158
interactive mode, 145
internal type, 33
interpolated string literal, 16
interpreted, 159
interpreter, 145
interpreter shutdown, 159
inversion, 103
invocation, 28

io

E2a-—J, 33
is

EEF, 109
is not

EEF, 109
item

sequence, 98

string, 98

item selection, 26

iterable, 159
unpacking, 111

iterator, 159

J
in numeric literal, 20

Java
language, 26

K

key, 91

key function, 160
key/datum pair, 91
keyword, 12

keyword argument, 160

L

lambda, 160
expression, 110, 139
form, 110

language
C, 25, 26, 31, 105
Java, 26

last_traceback (in module sys), 35

LBYL, 160

leading whitespace, 9

len
BAHAHBEE, 2628, 53

lexical analysis, 7

lexical definitionms, 5

line continuation, 8

line joining, 7, 8

line structure, 7
list, 160
assignment, target, 116
comprehensions, 90
deletion target, 121
display, 90
empty, 90
expression, 111, 115
target, 116, 133
AUk, 27,90, 98, 99, 118
list comprehension, 160
literal, 13, 88
loader, 70, 160
logical line, 7
loop
over mutable sequence, 133
statement, 124, 125, 132, 133
loop control
target, 124

M

magic
method, 160
magic method, 160
makefile() (socket method), 33
mangling
name, 88
mapping, 160
7TV, 28, 33,98, 118
matrix multiplicatiom, 103
membership
test, 109
meta
hooks, 71
meta hooks, 71
meta path finder, 161
metaclass, 48, 161
metaclass hint, 49
method, 161
built-in, 31
call, 101
magic, 160
special, 166
user-defined, 30
72V, 30, 31, 101
method resolution order, 161
minus, 103
module, 161
extension, 25
importing, 125
namespace, 32
7Tk, 31,98
module spec, 70, 161
modulo, 103
MRO, 161
multiplication, 103
mutable, 161
FISx Uk, 27,116, 117
mutable object, 23
mutable sequence
loop over, 133

FITTTUR, 27

N

name, 11, 63, 88
binding, 63, 116, 125, 126, 137, 140
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binding, global, 128
class, 140
function, 137
mangling, 88
rebinding, 116
unbinding, 121
named tuple, 161
NameError
B, 88
NameError (built-in exception), 64
names
private, 88
namespace, 63, 162
global, 28
module, 32
package, 69
namespace package, 162
negation, 103
nested scope, 162
new-style class, 162
NEWLINE token, 7, 132
None
A7V, 25 116
nonlocal
X, 129
not
EHEF, 110
not in
EEF, 109
notation, 4
NotImplemented
FTTxIh, 25
null
operation, 121
number, 19
complex, 26
floating point, 26
numeric
Ik, 25, 33
numeric literal, 19

O

object, 23, 162
code, 33
immutable, 88, 91
object.__slots__ (#HRAAEH), 46
octal literal, 19
open
#AHAHREE, 33
operation
binary arithmetic, 103
binary bitwise, 105
Boolean, 109
null, 121
power, 102
shifting, 104
unary arithmetic, 103
unary bitwise, 103
operator
- (minus), 103, 104
+ (plus), 103, 104
overloading, 36
precedence, 112
ternary, 110
operators, 21
or
bitwise, 105

exclusive, 105
inclusive, 105
EETF, 110
ord
HAAHEE, 26
order
evaluation, 111
output, 116
standard, 116
overloading
operator, 36

P

package, 68, 162
namespace, 69
portion, 69
regular, 68

parameter, 162
call semantics, 100
function definition, 137
value, default, 138

parenthesized form, 89

parser, 7

pass
3, 121

path
hooks, 71

path based finder, 79, 163

path entry, 163

path entry finder, 163

path entry hook, 163

path hooks, 71

path-like object, 163

PEP, 164

physical line, 7, 8, 15

plus, 103

popen() (in module os), 33

portion, 164
package, 69

pow
fHAHAHBIRK, 55, 56

power
operation, 102

precedence
operator, 112

primary, 97

print
HAHAHBEE, 39

print () (built-in function)
__str__Q) (object method), 39

private
names, 88

procedure
call, 116

program, 145

provisional API, 164

provisional package, 164

Python 3000, 164

Python Enhancement Proposals
PEP 1, 164
PEP 236, 128
PEP 238, 156
PEP 255, 94
PEP 278, 167
PEP 302, 67, 85, 156, 160
PEP 308, 110
PEP 318, 141
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PEP 328, 85

PEP 338, 85

PEP 0342, 94

PEP 343, 58, 137, 154

PEP 362, 152, 163

PEP 366, 76, 85

PEP 380, 94

PEP 395, 84

PEP 411, 164

PEP 414, 14

PEP 420, 67, 69, 78, 85, 156, 162, 164

PEP 443, 157

PEP 448, 91, 101, 111

PEP 451, 85, 156

PEP 484, 52, 120, 139, 151, 157, 167

PEP 492, 60, 94, 143, 152154

PEP 498, 19, 156

PEP 519, 164

PEP 525, 94, 152

PEP 526, 120, 139, 151, 167

PEP 530, 90

PEP 560, 49, 52

PEP 562, 43

PEP 563, 139

PEP 3104, 129

PEP 3107, 139

PEP 3115, 49, 141

PEP 3116, 167

PEP 3119, 51

PEP 3120, 7

PEP 3129, 141

PEP 3131, 11

PEP 3132, 118

PEP 3135, 51

PEP 3147, 77

PEP 3155, 165
PYTHONHASHSEED, 41
Pythonic, 164
PYTHONPATH, 80

Q

qualified name, 165

T '
raw string literal, 14

raw string literal, 14
raise

X, 122
raise an exception, 66
raising

exception, 122
range

HHAHAHRE, 133
raw string, 14
rebinding

name, 116
reference

attribute, 98
reference count, 165
reference counting, 23

import, 126
repr
#HHIAHEE, 116

repr() (built-in function)

__repr__() (object method), 38

representation
integer, 26
reserved word, 12
restricted
execution, 65
return
X, 121, 135, 136
round

A AHEE, 57

S
scope, 63, 64
send() (coroutine DAY v k), 60
send() (generator DAY v ), 94
sequence, 165

item, 98

T2k, 26, 33,98, 99, 109, 118, 133

set
display, 91
FITTxUk, 27,91

set type
FITTTUR, 27
shifting
operation, 104
simple

statement, 115
single dispatch, 166
singleton
tuple, 27
slice, 99, 166
AUk, 53
fHAAHBIRK, 35
slicing, 26, 27, 99
assignment, 118
source character set, 8
space, 9
special
attribute, 25
attribute, generic, 25
method, 166
special method, 166
stack
execution, 35
trace, 35
standard
output, 116
Standard C, 15
standard input, 145
start (slice object attribute), 35,
statement, 166
assignment, 27, 116
assignment, annotated, 119
assignment, augmented, 119
compound, 131
expression, 115
future, 127
loop, 124, 125, 132, 133
simple, 115

99

regular . statement grouping, 9
package, 68 stderr (in module sys), 33
regular package, 165 stdin (in module sys), 33
relative stdio. 33
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stdout (in module sys), 33
step (slice object attribute), 35, 99
stop (slice object attribute), 35, 99
StopAsyncIteration
Fa, 96
StopIteration
B, 94, 122
string
__format__() (object method), 39
__str__Q) (object method), 39
conversion, 39, 116
formatted literal, 16
immutable sequences, 26
interpolated literal, 16
item, 98
72Uk, 98,99
string literal, 13
subclassing
immutable types, 37
subscription, 2628, 98
assignment, 117
subtraction, 104

suite, 131
syntax, 4
sys

E2a—-), 135, 145
sys.exc_info, 35
sys.last_traceback, 35
sys.meta_path, 71
sys.modules, 70
sys.path, 80
sys.path_hooks, 80
sys.path_importer_cache, 80
sys.stderr, 33
sys.stdin, 33
sys.stdout, 33
SystemExit (built-in exception), 66

T

tab, 9
target, 116

deletion, 121

list, 116, 133

list assignment, 116

list, deletion, 121

loop control, 124
tb_frame (traceback attribute), 35
tb_lasti (traceback attribute), 35
tb_lineno (traceback attribute), 35
tb_next (traceback attribute), 35
termination model, 66
ternary

operator, 110
test

identity, 109

membership, 109
text encoding, 166
text file, 166
throw() (coroutine MRV K), 61
throw() (generator MXY v K), 94
token, 7
trace

stack, 35
traceback

FTTx Uk, 35,123,135
trailing

comma, 111

triple-quoted string, 166
triple-quoted string, 14
True, 25
try
X, 35, 134
tuple
empty, 27, 89
singleton, 27
FISx Uk, 27,98, 99, 111
type, 25, 166
data, 25
hierarchy, 25
immutable data, 88
fHAAHBIR, 23, 48
type alias, 166
type hint, 167
type of an object, 23
TypeError
Fst, 103

types, internal, 33

U

u'

string literal, 13

string literal, 13
unary

arithmetic operation, 103

bitwise operation, 103
unbinding

name, 121
UnboundLocalError, 64
Unicode, 26
Unicode Consortium, 14
universal newlines, 167
UNIX, 145
unpacking

dictionary, 91

in function calls, 100

iterable, 111
unreachable object, 23
unrecognized escape sequence, 16
user-defined

function, 28

function call, 101

method, 30
user-defined function

72Uk, 28,101, 137
user-defined method

FTTxVUk, 30

\Y

value

default parameter, 138
value of an object, 23
ValueError

BIst, 104
values

writing, 116
variable

free, 64
variable annotation, 167
virtual environment, 167
virtual machine, 168
B, 153
5|# (argument), 151
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wW
X

assert, 120
async def, 141
async for, 142
async with, 142
break, 124, 132, 133, 135, 136
class, 140
continue, 125, 132, 133, 135, 136
def, 137
del, 37, 121
for, 124, 125, 133
global, 121, 128
if, 132
import, 31, 125
nonlocal, 129
pass, 121
raise, 122
return, 121, 135, 136
try, 35, 134
while, 124, 125, 132
with, 58, 136
yield, 122
while
X, 124, 125, 132
Windows, 145
with
X, 58, 136
BHF
% (percent), 103
& (ampersand), 105
* (asterisk), 103

%, 102
/ (slash), 103
//, 103

< (less), 105
<<, 104

<=, 105

1=, 105

==, 105

> (greater), 105
>= 105

>>, 104

@ (at), 103

~ (caret), 105

| (vertical bar), 105

~ (tilde), 103

and, 110

in, 109

is, 109

is not, 109

not, 110

not in, 109

or, 110
writing

values, 116

X

xor
bitwise, 105

Y

yield
examples, 95
expression, 92
F—7—F, 92

3, 122

Z

Zen of Python, 168
ZeroDivisionError

I, 103
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