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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

oA BUS T REHLRUE A ARSI TC 08, (HR SR RO B AR Al AT, ISR RS s SCOUR TR0 Al

FRAT o AR I BE (S SCRO T AR UL SE 2 B, (A e al— 2l S, I, SRRk B EIE H

RESEASIX 03 SCRYAE Python HURTSKBL—ild, WFA TR ZE HATAI, Kb ERARMMSAFE] AT AR

VEH o MAET—J7TH , WRARIELE S Python F HAR 7 AT JC %08 7 e GO RS U, VRV % REASAEIX

%éﬁﬁmoW%W%ﬁﬁﬁﬁﬁ%EEEﬁ%%X,mﬁ%ﬂ%%%N@EB§L~%mﬁ%E%—é
FE LA -)

TEWE 5 275 SO LN AL 2 B SC LA R ARG Y —— B SCBURT R A A A, A [e] — 3 5 A H A S B vl fiE
AR 730 MiAESS—J5T8, CPython Jef5- 3" {2 {# ] 1) Python SZHH (SR HAt — L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y HSE By S BB BRI PR, RS R BIAEIE SC
AN 2Bk R — LB TR Y SE R

A A Python SCBHARIA —LE N ELAIRMERYEIER . AH S HY SR AT 2 L library-index 5| . DEA BRI AAE
B e, ARBTG5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIEAZIG R i) Iz 9RGH, (H LA — S8 A S B AU ok Ul S B 5 [ )
R S5 B

CPython
e f i I IR EEEd Y Python SEB, DA CIEiE S . BAYiE S Rl B L RS Tsn.
Jython

PA Java 155 % 51 Python SEBL. USR] DAMER Java AT 09— AN EIAS TR &, 08 AT DA R B 7R %
Java BPE SRR T . AT RREE 245 BAE iR Jython [ .

Python for .NET
IS S2 bR b fd ] T CPython SE¥i, {HJ2J& T NET #0458 I HLal AS | ANET 26/, EHIE1E 2
Brian Lloyd. 7 fi#i#:1# rI 177 Python for NET 471,



https://www.jython.org/
https://pythonnet.github.io/
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IronPython
55—/~ NET it Python 5323, AN[ET Python.NET, iX-2—/~4 i IL (1523 Python SE31, F4 Python
R B #9018 0 NET B7 4. B rA1E 4 502 4% 3% Jython /1) Jim Hugunin, M TREZ(EE, HS
% IronPython 3,

PyPy
—A~5E4: Al Python 155 i 511 Python SEBl. B S22 M HAMSE I R SRErE, BN R SRy
FBNE iR aF . I H 1 B A5 2 — @@ ey (g s Ress (B e 2 A Python R 5 1) K
JiX A E A B iR . 25 B ATAE PyPy I H 0 ERE

PA_ESX Se SR ] GEAERELE 5 1 5 IS 25 SR P AR A 225, B0 51 1l R Python SUR T
MRFERE . WHEBENS AR LTISON, PAREE IR IETE S B> 5E A MR AR T3 2 T AR AR 1Y

1.2 $riE
AR 5T 43k R P 23 WA Backus Naur form (BNF) JBEARTE . SCRHBE T DATF 52 SUREK:

lc _letter (lc_letter | "_")~*
"a". . ."Z"

name
lc_letter

B—ITHE/R name £ 1lc_letter ZJGIREBANHEZA 1c_letter AIFRIZ. 1M 1lc_letter NE[EEHEA
‘a' B 'z TR PR EAEASURY IR 2R IR K R SRERNEVE LN A FR . )

AT SR8 — AR (R T E L4 FR) k. < o= 828 (1) BOHRII IR AT EI, B2 shnyEr
WERIL RN BT () FORp— BT RSB IKESL, M, IS (+) Fon— KRB WEZ, 1M
M SRR A (1 1) Fon TR (@G UE, Xl WA ). * A1+ BAERFY I8 2 i
B, BT N T 0. FARFIEOETET SN SHEOERMRT 2 FIEAT . AN F A —17,
HVFZA PRI AT RES DAL FLr N 24T

FEVTERE S (I EsR 7R i), B BEME TP 2YE: =4 k5 2 I A TR P 2R TR E (M) X
RIS AT LAY ASCIL AT . HZRIE'S (<. . . >) FEEAR I N A X T B e A S I R U s BT pA
FEREEI AT Pl 4 i

SIRFT IR T UL, (R AAE SCRVRITARE SORAFAERR XY vk SCHE I T4 AR b B
W FAF, T RTA E SOUAE T B 3s e A BT AR IR AF . A8 R — 337 3A3R4) AP BNF 4 35#K
FETAESE S AEZ R I EET R A U Ak E

4 Chapter 1. 4}t


https://ironpython.net/
https://www.pypy.org/
https://en.wikipedia.org/wiki/Backus%E2%80%93Naur_form

CHAPTER 2

RS

Python F2)J7 i AF A7 25 B2, H ARSI 2 3972 07 B AFIL. A GRRNE A s BRI SCR
D ZE R

Python FHEIU AR SCAL ) Unicode UYL AP I T-45 E I SCPRRYZbS , BIAh UTF-8, 10l PEP
3120, JESCHAREfRIGES, fill’k SyntaxError.

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE J 4530 R A AT . 00 R ARIB AT, RdE % 38 NEWLINE (B0, 524154
ST TR o AR S IAR ATHHERN, oA 7 47 T AL T

2.1.2 Y817

WA R — PR, BATRFANA L. SRR Al AR AR E - S T4 1174 - Unix ASCIT 4%
LF (#47). Windows ASCII F45 /541 CRLF (a4 4ef7). 5i:Z7 Macintosh ASCII F#4F CR  ([n]%). A8
FET5, XSRS TENTH . I AZ R AR A T a4 145 .

Hu*ft{\ Python I}, & A Python API [{) A% 74558 B AH I C ARMEB B4 T4F (\n, 03 ASCI F4F LF, 741k
F) o



https://peps.python.org/pep-3120/
https://peps.python.org/pep-3120/
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213 8

ERLAES (#) TPk, fEVWEfPORREEL. HE, FS AP TEE. BRIEN N RKATBHEMN, 5
W, R IGTHATE R . AR

2.1.4 ‘mtS7EH

Python IS — (26 “ATHTEREIL R IE M 355K coding [=:]1\s* ([-\w.]+) W, ZHERIPCY R

B AR E — A8 E T RSSO g i . Shs P B b —AT, S0 AT, SR —FTas it
R gaptFan e T

[# —*— coding: <encoding—name> —*-—

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

[# vim:fileencoding=<encoding—name>

3X /2 Bram Moolenaar [t VIM AT HIE .

TR AT 4R B J AR U B, U BRIA R A% 30k UTF-8. 08 So R i et al il ga Ak 5l UTF-8, wIhh
[¥) UTF-8 5P Al (bxefxbbxbf”) R WA & IR R -

WP T b A% 2, G AR 2 4 FRab 2 Python WY (2L standard-encodings) . £ i X 2 B ]
TEARIAE ST, AP FIE. ERAMRRTAE.

2.1.5 RABHET

PIAS KBS Ay BRAT 0] SR (\) BREEA—NZERAT, MUWATR - DAATE 747 R AR A B SR
ZEREWE, WIBATRE SR ATPR AT, MR SR SIS AT B

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 valid date
return 1

PASCRHTES R IOAT, AREMIERE RAMT R AREDHEERE. BRPAFRFmESr, REHURBEPHEIRAT (1,
B A TSN, ANBEM SR TEAF )20 B RIAT) o BT BEE IS A P45 8 S L, e
AT LA 2 AR AR o

2.1.6 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni’', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

RAATHFE TSR R ST AN B R SCRP R IR ST REHFEAT Z R BCA NEWLINE JE4F
=51 AR SRR AT (RS0, HRSERE.

6 Chapter 2. i#@;Z9#
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2.1.7 =AT

S8R, BT, My, R AT 22 (MR NEWLINE JEAF) o S AL ATE )
i, 25 FATI AL BT AT I&W SKAH - FTEIFEA (REPL) (RSS2 [l B e AR Reds
H S AREEAT (RIES SRR ) HERSTE AT,

2.1.8 4gi#

AT IS ARF (BRATRIRAT) TR Mgt 2, JuEifmgik.

RS (NALRA) W — 2NN, giiE kg B802 AR (5 Unix EIIAREE—20 . B4
E[52 %ﬁ%m BREBE TIZATH A Z IR . GG RFH T T 2178 D RABH L2 Jiny 28 A AF
e ipiid ) =3/

PSSR I RAF N S AR AT i g my, PR S E 5 ISR ¢, ™= A R — B R O R B 3 1R 4
JZI, Mifih/) TabError,

PR RATEBIW] : 25T IR UNIX -5 SO de A SRR, 520 E SO E IR I B R AT ST . 7350
WIFER, AR GH e S R H R g2

FTEEHTUATRE, GEE TR R AT . e TURFAEA T 8 23 AT N A AL B AR R SC (B, mTRE S
BT RERENE)

HELATIA 4 IR A HE 5 2 A INDENT 71 DEDENT 845, BEHAAIT .

PO —A7H, SERIEA—AEE, ZBEAIPRER. AR ZRENRZTHFZE M. 502
AT ST I Z R SR DU THORE . QSRR SE, WAL TR B T2 g0, ISP AT, I

A2 Ji—~ INDENT JEAF. WRFATRHREAR, W & S 2 EREE . —; b m T 290 A 80l
ﬂ%ﬁ%%égﬁ%*ﬁﬁﬁiﬁ—ﬁﬁmmmT%ﬁoi@*%,&¢%%%ﬁ¢k?%%ﬁﬁi&*@
DEDENT 4

NHIH) Python AR E R Bl AR IERS, HETRA

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

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

s = 1[:4i] + 1[i+1:]

p = perm(s)

for x in p:

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

return r
ORI T Z PGt
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:4] + 1[i+1:]
p = perm(1l[:i] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append (1[i:1+1] + x)
return r # error: inconsistent dedent

(S2fs b, ARMTAS AT AU =4 R G — MR BAE T U — return r BY4HHETEIADL
FE MR AR R A = 4L )
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2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . BIERAT . AR AR AT AT IRTEAT . ST IE AT e
HARFETERF, HTEMZE AR (B, ab @—DEAF, ab MZMANER).

2.2 HipRAF

X NEWLINE. INDENT. DEDENT 4}, ifF #iR4F . %4EF . FEA. & F4. 2 RRASE8. 08 (8
REATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE " SCHERE, SANAERL, BURRKW PR A R A
VS| 2

2.3 FRIRFHXEF

FRRAF (AN &4Rk) AYTavE e LUl .
Python FRIFAFIYA)3%E LT Unicode FRUEF; UAX-31, FFMAT F30E X4tk 5&ek: #0 PEP 3131

5 Python 2.x —#£, ¥£ ASCILJERIP (U+0001..U+007F), HRHARPFFFEFHN: KANEFER AR 2, TRIZ% _
LB 0 & o9, (HARBELABITITL.

Python 3.0 5| A T ASCII ZAMYHE ZF4F (1S5 PEP 3131) . iXEEFELF4rFfTH unicodedata b
1) Unicode “F4F 454 2 LA o

PRIRAFRIR B IR S, EX KNG .

identifier n= xid _start xid_continue*

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

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

_F3& Unicode ZE51IR5 1) & X
o Lu- REFH):
o LI-/NEFEE
o Lt- il K555
o Lm - BIFF 71
o Lo - HAth
o NI- FHRHFE
o Mn - JEZEEARE
o Mc- &3 HbRA
o Nd - IR
o Pc- JEFERR R
s Other_ID_Start - ¥£ PropList.txt H i 2 S T 387 1) R IR 4513
o Other_ID_Continue - [7] I

8 Chapter 2. i#@;Z9#

<all characters in id_start, plus characters in the categories Mn, Mc,

"id_start xi

<all characters in id_continue whose NFKC normalization is in "id_cont]


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/14.0.0/ucd/PropList.txt
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TERERTIG, BT PR RAF R W A TR 2K NFKC; B e Ay LA 2 36T NFKC.,

—3%1] H} Unicode 14.0.0 71 i 7] AR R AF A5 JEHRTE HTML SCFERTHE https:/www.unicode.org/Public/14.0.
0/ucd/DerivedCoreProperties.txt ZREL .

2.3.1 X#E=x

PATARIRAF MR, B0k XatF, AT R@bnil ey . K rphs w5 BA i se & — 2

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

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

2.3.2 BRXEF

1 3.10 BUFTIA.

FLEEARH AT B F N SCHP R B . BATHFR N #6425 . match, case Fl _ SEARHATAER PELIE )
MR E RSO BEAM YT R ETFANE X, HXF XS Z295em, AR AT

VERECC T, EATREN SEGILH —R A, R EF S match, case Ml _ MR IRAFA PRI
PA AR e

2.3.3 REBIFRIATFE
FEBARIARTR (BT R EET) HARIRS L. RUR AL N RIZ PRI, I N RIZS R

*

ANeti from module import * AL

fEmatch iBAJNF case i, _ 22— Xits, BEFRmaRg.

TESLZ A, ZHAERES SR UOREM S RE AR _F. (BS print SENE R EHT
fi#T builtins Bibk,)

EHAMTT, _ R — IR EREEH RS FR” 4cH , (EX) Python 7 B kil 2 ToRpk 2
Ak

HE: _ WA TR EE SR L gettext B,
ERAH GO K& IR A &

*

C RGEMILFR, T RIFR R dunder” o X BB B R RS RO SCIL (AUEARIERE) . BUE RS
SUATRAR S HVE R PE I A% 7% 7 % 45 Z58545 . Python A MUAS b s U Z 44 k. ATATHE 00T
T ARRIN _ * SFRRSCRIRTYE, HOTT A S BT SRR A AR

*

RINHALFR FE SN, RLFRA—MIRGENES, DAL LIRA M A7 BTk )
HEZFRGE . FERATIRAE (£4F) .

23. RIRTFHIXRT 9


https://www.unicode.org/Public/14.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/14.0.0/ucd/DerivedCoreProperties.txt
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24 FHE
IR PSR R R

241 FHBREFHRFHEE
P X

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix u= "r" | "u" | "R" | "U" | "f" | "E"

| "fxr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RE"
shortstring u= "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "r''" Jongstringitem* "'''"™ | '"""' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral n= bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = "r''" Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

X 87 AR IR — D AERR ) 2 25 A SRVFAE stringprefix B bytesprefix 5 MI{EHYH R
WA Z B VRFAFAR 2 th g ks =R W Ok s SCRY s AR IE SR 26t g i ks =R W DU BRIA UTF-8; 2
T2 7 75 A —5 .

IR & i PIARR - IEAT AT AT SO BG[5 (1) BORG S (") RARR T . BATH R AT B R i8S =4
BRGS0 SR bR R (Rl RN =515 F45 %) SURML (\) PRI R REIR S S FAF A T
SC, BIARAT , BORMTLA B a2 5 555 54

FATHRFIEZENAIZE o B "B AR bytes ISR, NI str LB FATH HAER S
ASCILFAF; FATERRUERT AT 128 Wh, AU L3R .

FAPRMFE R LUNEIZE "o 5 'R, B RAEFH S, BIARTR R AR SCFRF, AT
B SRR INIE, JBURTATHRANEE L ' \U Fl "\u' . 5 Python 2.x [ Ji#fi unicode FHI{E#:AE AR, Python
3x EASFF 'ur A3k,

£ 3.3 BUBTIA: BB TR b BIgk, 22 "br' W[ .

SCH unicode P (u'value') BEHUAD, fifk Python 2.x A1 3.x HATINAD AR LES T4, TEIUL PEP 414,
HISN £ 8O ERTRRON AR XF A B RIS A RS e A, HARES b Bt
AL Pk, ATDARE A e P A A, (HANRE B A RS S 4y H i

=51 S HE A A& R SUOEATRIG S (FRERE ), B TR, TR THIER, REH X
M=A515. (5157 2R FRER TR, WA, marble ")

10 Chapter 2. i#@;Z9#
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L 3VE= 2|
WARARE " B3R BT, FAFERIETER AT, # UT A AL C AR R TRERE . T
SOFHUR
BUFY &F [FIf#
\<newline>  ZW& BT 54 T4F (D
\\ AL (\)
\' HElE (")
\" Wil (")
\a ASCII 1% (BEL)
\b ASCIILEA% %5 (BS)
\£f ASCII #: 7145 (FF)
\n ASCII #1474 (LF)
\r ASCII [5| %4 (CR)
\t ASCII /K-l 245 (TAB)
\v ASCII 3 1 #3245 (VT)
\ooo JNBEFIEL 000 F4F 24
\xhh TSt hh A (3.4)
FAFER A ME & AR U751
X5 =1 [Ef#
\N{name} Unicode IR 14K name WF454  (5)
\uxxxx 16 571 7S HEFIEC oo B 47 1) F4F (6)
\Uxxxxxxxx 32 16 I xoooooo B BIFA (7))
(EIfig -
(1) FTATEAT IS I —A SRR Z 40 T4

>>> 'This string will not include \
. backslashes or newline characters.'

'This string will not include backslashes or newline characters.'

FRERIRCRAB AT A = 2 515 545, B SRS M T 4 & 5 a it k.
(2) 5 CHpifE—2, ExmE = A/N\IEHECT

TE 3.1 JRAE . HUE KT 00377 HNBEGIFE XAF2 77 E DeprecationWarning, fEAfH Python
AN syntaxWarning Hg4A M N SyntaxError,

(3) 5 CHrERT], AP 7S HEHI R

) FF MM, RO R0 B DR RG4S TR, K
s SCAHI S 454 Unicode 46

(5) 7£ 3.3 HUEETE: AT X34 " 308
(6) WA 4 A7 .
(7) /AT Unicode F4F . WM 8 A7 it il 4 .

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

24.
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5 CARMEARLE, TeIRIR AR SOPPITE AT BURRE R B, B, 4 s 28 RAR G R A, (P, XA X
WA W Uy In, SEASTER AR PRI R, ) R, EFWERFHEN, FrARFEE N
(e SUP 8 Ja T ICIR IR A % 751

1E 3.6 JiRAY S ok B 4% L7 9 il & DeprecationWarning. A 3RAY Python %47 Wt ol b fil &

SyntaxWarning, HASUCHMA SyntaxError,

BIGEAE R IE A, 515 Wl U BCRHLRE S, HRBHL S RBEAERm SR Bl o\ 2l AT
PRI A BT AF R IR SORLAIG S5 o\ " MR 2R A F il (SR AR AN RE AT L
MRBFLEER) . UHRE, RéeFaETRAEAN R R (RIS SCHERE19). BEER, ~#
RCIA AL TE RN P TAF, TR EELE T

242 FTFRFEESH
PR RS BRI 2 A AB AR s W R R, NN IS SRt SR TR ML, "hello”

'world' T "helloworld". MIIREATRZSRMAL, RIVIRHRFRTH D NZ MBAT, B0 DA
FRIN P AT HR S IR, il

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

)

TR, BCIHBEAEARE)Z T E L, (e SCI. TRBfTh, A PAFRRRISA LT+ 25T B2,
T AT AT ARG B AR 515 WUk (BE IR M U AR B L =5 574583, #s XA e 7 T
{E AT AS A0 P A A I {E 5 T

243 ffF#

TE 3.6 JEHT A

X F A F AR fstring ZARYET ' £ B F ' RIS TAFR TR XM TR A S B, R
PA {3 R Fas . by i i (e e W i, sl P A A i E e nTEa TR E R Rk

BAE P ERCA I AT, B, SEERE AT TR R, HOUF S uE . S, AT
FATER N AR ATR

f_string = (literal_char | "{{" | "}}" | replacement_field)™*
replacement_field = "{" f _expression ["="] ["!" conversion] [":" format_spec] "}"
f_expression = (conditional_expression | "*" or_expr)

("," conditional_expression | "," "*" or expr)* [","]

| yield expression

"sll | "r" ‘ "a"

(literal_ _char | replacement_field)™*

<any code point except "{", "}" or NULL>

conversion
format_spec
literal_char

MAEHES {0 B BN AR, B S AN AT R R AL P . BZEAERR S  { ARiCPA
Python FIAATF LB 7B, ERBAEME TS =", WERE)E, RN ERREASOR SR (]
?ﬁhji\jt;k WG IS L ARCI R B BT DMER S ' s RIS U IAAT . BT B A A S
"r NG

RUFAFER I ET, RBNAAEB S P55 g5 M Python FkzURA—4, (Bt — LR RMHTT . A
AN EFRBN; Lambda FMIRIEFRIEA : = AR B ShRE; Bk U DA &4 (B0, =
Sl ), ARREE SR AR T REEREN, SNERARINT, R EEAFRAORE,

12 Chapter 2. i#@;Z9#
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TE 3.7 MR8 5 Python 3.7 DART, PASEELR RS, ANAVFTER R FER AR P i await ksl
St frasync for TAIMHES .

TR HEES = i, WA EREFGAASOR, = L SREZR . Wl A TR Rk T AR S
R, K= SR AR ER, = BUATRIEARY repr ) o F8E TSI, BOATIAIE
B str (), BRI TR TR e,

1E 3.8 WUFTINA: %5 ="

TR THARSTRY, FRBHCRMM SR ef et , P, #3055 s M st () HHoRMER, 1o
P repr (), "'a' WH ascii ().

RIGHEH format () PIBOMEPRIATAE A . G A VLI 45 KB NHHARGIRIN__ format_ () Triks
WA ARG LR e A S FAFeR . MR ISR IR A TR P I I A (E T

T BRI AU ] AR R E MR i 7 B X BB Bt ] DARLFRE AT A O 7 B A%t
HIRE, (2 A AT A R R E R B B X L BRI E 5 9 str. format () JrikBTEAIRY
M.

RAACFAFERFIE AT CADEE (B2 — R 7 BONREYR 7 B 2 AP IR fE .
AP I E R PN -

>>> name = "Fred"

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

"He said his name is 'Fred'."

>>> f"He said his name is {repr (name) }." # repr() is equivalent to !r
"He said his name is 'Fred'."

>>> width 10

>>> precision = 4

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

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

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

>>> f"{today:%B %d, $Y}" # using date format specifier

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"/line = }"

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

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

"line = The mill's closed "

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

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

SEM PR FIENTE—E, Br B P A GE S N2 P A A I E R 5 e 5

f"abc {al["

x"]} def" # error: outer string literal ended prematurely
f"abc {a['x']} def" # workaround: use different quoting

ReAARIE XA AVF R AL, 5 W B
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[f"newline: ord('\n'") }" # raises SyntaxError

AR B S ORI E, IO — IR AR

>>> newline = ord('\n')
>>> f'"newline: {newline}"
'newline: 10'

AR & A, AP T E A B AR SO AP R

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

>>> foo. doc  is None
True

Z4 PEP 498, TRUFAT TIEMR R, ARSI FAFRPLHEIM RN str. format (),

244 YEFEE
BT HEA =R B I A AR (S SO i B A
HE, BETHEEASERS: Shtb, -1 SRR h—Ius 88— M L A,

245 BERS@E{E
OB T ST

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"]1 digit)* | "O0"+ (["_"] "Q")~*
bininteger = "o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = mar,LL"on

digit = "om..."9"

bindigit = "o" | o"ain

octdigit = "or..."T7"

hexdigit RES digit | "a"..."f" | "A"._.."F"

BT ME R BB IR, BE—ECRE) S WA AT

HERUER, 22 FHETWNRIZ. TRZREN T 487, iy E 5. FRIKTERT 20,
WATAE 0x SFEBI AT -
%%7%TOM%,+ﬁﬂﬁ?%ﬁ%$ﬁﬁﬁ§c%ﬁ%PwmwQWZﬁﬁ%%CﬁﬁAﬁﬂ?ﬁﬁﬁ
e

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 58 B BLE SCRFE I {E S, T 41807

14 Chapter 2. &ES#F
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246 BANTEE
R A SR

floatnumber pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."

exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["_"] digit)™*

fraction = "." digitpart

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

R, BT, BEONR R DA 10 A EE. BN, 077e010 REIARY, FORMBUES 77e10 M. iF
SR TE Y SCRRE IR T R ARSI R I S R R e AT

PP R E R BN -

[3.14 10. .001 1el100 3.14e-10 0e0 3.14_15_93

£ 3.6 EESE: LESTRAETIEY, I TH L 4807

24.7 EHFEIE
M BT B AIVE G AR

imagnumber = (floatnumber | digitpart) ("j3" | "J")

R T {E AR S 0.0 MAZRL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,
TR INESE, B (3+45) o BEF RGN :

[3.14j 10.3 103 .00173 1e1003 3.14e-1073 3.14_15_933

25 BHEHF

BEAW TR

+ - x *x / // B ¢
<< >> & | ~ ~ -

< > <= >= == l=

2.6 ERTT

PAR AR TEIR o o P A :

( ) [ ] { }

’ 7 @ = —>

4= —~ *= - /1= %= o=

= = = >>= << * k=

25 BEF 15
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AT A TP RO R R IE . = SR R B IGAT o S5l @ NI R A EAT . ]
O RRAT, BRI A TIZ A

PATR ASCIL FAF HARFIA S L, XAk Mrds 7 s 28 50

R

PATR ASCIL P45 A I T Python. AEFAFH FIH{EBERESMEHII, KFEIEMR A :

16 Chapter 2. i#@;Z9#
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iR R

31 MR, EHS5ARE

*F %.J2 Python FOMBRIAIIAR . Python T 7 i i B Jdidlt i th et G sont G2 m) K AR FR . (AR X
B, HE RS AR T AL AL, DA SR XTSRRI )

FEARREAMBAIARIRS . REHE. —DRRYOQTEFTER AR RT BN UL IR0 AR B E
P RAENAFHIIHIE . 1 s BRI XTR PRS2 B 1d () LR — A ERHAR S R
e

CPython B {4l : 7E CPython W', id(x) WLEAFAL x B NAFHIHBAE .

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BREBBIR I —AFRIGE GEBAGWREXZ). ST, — DRI ZRWR AT BUER.

H XIS AR ] AR o (B W] DABRAS X R AR oT at &s (EAS T AR XS S0 ARl R T At %

(— AT A AR R IR RN R 5, MEE EMCER, B EESUUE; (HEmEas)

JBTARTAN S, FAE ISR R ERA S . FIL, ANAARTEA S S F AR REMUE, SLhndy

%%E%@o)*¢ﬁ%%ﬂ§ﬁﬁﬁﬁﬁﬂ&%%;WW,ﬁ$‘?ﬁ$ﬁﬁﬁﬁxﬂ§%7ﬁ$ﬁﬂﬂ
e R AR

MR DA IR, MTCVEVT RN E AT AT RE SR A BIR . Fe i H AR Y S SRR B3R [ml il
i 5 A W AL - AT SEBLSLIR [SCE SEBA  DE,  I SERT T A A GO 2 R R

CPython ¥¢{EAME: CPython H il AT (AIik) SEABAG M IGFMEEREBIR AT RO 5, SRR )
[ Ef S R TESCHE R CR 2), AES BRAUE RIS (3 R BR T | SSr3 . TH AR g ARLERIAY SCRY 17 ARG ] 42 fh 2R
IR AR A B o A SE A A RI94T 07720, CPython BAT Ty At T Rk A . AN EEAHAN 1] 35 i X
SSL R LSS (I AR 24 02 5 2 3¢ P SO«

R U SR R BRI RE W] B IEF S DL T SR QARSI o BRI t ry..except
TEAHE S 5 R AT RE O R QARFFAFT o

AL GALEXE “HNIR” BERANF IR SO R 5 o 2% RV DA a0 [ ST i 2 % T b 7 i R
i, AR T BER O AR AR A, XX GUA I T B R SN SR B, A close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho

17
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ﬁ%ﬁé‘ﬁﬁwﬁf?ﬁﬂhﬂPET?@Iﬂlﬂ:*XT% try..finally WA Hlwith BRI T HEAT IR ERAE R
7

AL GAL T X AT R ENRh 55 . FANPITAIC4l. FIERMTUAE ., X LE5] ] R 2di Xt
SAERI AR EZBEOLT, MIRIE—DAGRER, FRAV2HEIr SR 2 HgS; H2,
BIATRIE— AR TEVERS, WG B A SR RS . B, PR — A% g (Blinocd)
@’*Xﬂ‘#""‘f SXGTIT, JU2 % AT AR R I A AR R

LW AT ML A T . B R GhniH S 0 B e A AR FAZ B m . TR 25 2%
ﬁi A5 HHE B A S PR b AT AE R 1] S RFI(E A ] 0 B X451 ﬁﬁxﬁﬁ SIBUR X S S
M. BItfEa = 1; b = 1ZF a%ﬂbTﬁE%&.rﬂHJ\{Eﬁ FXtge, WalBEARS, X HiksE
W, HEfEc = [1; d = , Al d BHIESFE PR B HEssE. (ldEc = d =
[] NU%%%FP/I\X#%WE% c %ﬂ d >

3.2 FHENIEE

PATR 72 Python WIS . I AT (RARSLHI & DA C, Java s AT 5 40 5) W] PAE SCHZ 2L, K
KA Python TTRESATE Z YR AL (BIANA BREL. WUy B AU 45 55) , A il R AU E#T 2l
BRI B -

PATRN AR AR R v A S Rk R TS Bed . X SR MR B RSB D R R E R A . e AR
TE AEARK A RE AL

3.2.1 None

BB — R 22— D HA B ER B R . OGN B4 PR None Piil. EWZ LN ERUT
KR, BN 2R [P s 4R 1] None. B 12 AR(H A

3.2.2 Notimplemented

MR A M. 2D EAZER RS, IS ) B4 FR Not Implemented P . AUEH
I B HLE) R SC IS 8 0 2 i BRI (RERER 2 MR LI PRk SR
A LR, ) BN RN R(E.

L A5 R implementing-the-arithmetic-operations.

1€ 3.9 HUH 5 5T Xf Not Implemented SKAT/RIAMEBAECHFH . BIRE HAISPORMEHIE, EXFFB &
H DeprecationWarning. BRFFEARFEN Python A 5] % TypeError,

3.2.3 Ellipsis

WA HUE — P . 2 — A BA IR BT 5 . X GOE FIHE . .. SINEAFRELLipsis Pi,
ERERENE.

18 Chapter 3. g%y
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3.2.4 numbers.Number

BTG B P I EENE, PN ARZ ARG R N B R BRI 452508 . Bor Xt g AT Ag ) —
HATE AW A A . Python fr s A AR JE R LA PR, (B2 IR IR 8 n 5
&Ko

RTINS, fi__repr () Ml_str () Fili, HATFFEEY:
o ENTRAMIET M, SPEAENRIRMEGRN, Ko ERA R EIR .
o FORASTERTREMITE 0L T R AT 10 2
o TRME, BN REFER AR 200, HASPER.
< KEWMZE, B/NMUUSTREFEREANZZIN, FASPER.
o BTS2 RT R TE I 2R .
Python X /3R A% 7 S BLRORIEZ £

numbers.Integral

BEIRXF G ARBA B B R (A8 IE RO K0 -

HlE): R REEOR BN B AW B 5 R BB AR SR 0 18 R L5 R B BRI AR RE

RERBTT AN 3 N PIRR SR

M (int)
I RFMERE /MR, SCZBRT AT I 77 (RS EANAT) . EAR AR 2 3 b & DA
Hil2oR, AL 2 MAMBER, BRGSO A2 R RN 2L

i /R% (bool)
MR R Fon B B (H False fil True., 3 False fl True {HFIFH TS EME AR RN . iR
BRI R, AR RIEAES D A AT 0 BIZE LT 0B 0 A 1, B AME B0 H A FEfE 6 0 45 5
B4 BI5R [0 E4FEE "False" B "True",

numbers.Real (float)

BEINF R BTN HLAR GO BEF i K T4 S2 0 U R i Hh AR PRS2 ) JIG 2 LA A (PA S C 5
Java SCH). Python ASZHFEURGIEFE R SOR R @ Y BE R 2 04 AL BRER AN NI AE, (HIX Ry AT
1 Python Fr A XTSI AR R UL AT WO A8, PRLIMCBEA B A0 85 Wb B80T 2% T8 5 215 %

numbers .Complex (complex)

BEIEXT G VA —RIWLA P SR BE i Bk Fn B AUE . A KPS I LR R R R — AN 2
(S R v nl i R @b z . real Fl z. imag RIRHL

3.2. EARER 19
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3.2.5 &%

XEERFANENBCHRTNWA RA TG . WERE Len O FHRBUFFITE. MSFF0KER n i, R
TR ERT 0, 1, . n-lo ali] REFEFI) a PRYZE (0. L8], WIRNERFS, Wl bR
SR BEARMPBETARE. BIA, al-2] 46T aln-21, HHKEEN n Y a FPAIRYEIECEE 00,

JPIVE SRR a i3] RIEHERTIN kil i <=k <j WA 4 H . SERRAR, J1ate—
REWHFH . A A R ART RIS N TV A B 1A E

AL SRR S = A step” JESHY” PRIIA™ alic k] F a FRIISHx WA HKH, x = 1

+ n*k,n>=0 Hi<=x<j,

3 Al AR R] ARV I AR

AR

AR PR B 5 — LAV RE R AR o (AR R A 5 X HAR R AT, He o (Y ] 2250 Gl 2wl
DA HS, —ANRTAEX R B B S IR SR AN REAE Y )

PATR R TR AT SRS 4

¥t (String)
FAFER g2 A2 Unicode i3 i (L ZH LY 32 41 . UM YEHE E U+0000 — U+10FFEF Z NI BT A i
NERPTAE AT Pl f . Python 7 char KA & ¥ A 4F 8 PR MR R A — A KEN 1
WA AT, WERE ord () WRF—MNEAL i FAFER B X N PUETEFIFE 0 - 10FFFE Z N
H R che () W DBUYEJERIAE 0 - 10FFFF Z IEEUESON K BN 1 XN FEAERXT 4.
str.encode () B DA A E N CAIREIE R str F4hN bytes, T bytes.decode () MHETPL
1 R S BUAH B2 1) R B

il
—NIeH 4 H AT PARAE TR Python XF4 . A& N ECDA_E 2% H T a2 5 By Rk X k. A
H—NEHPITH C BT ol if a7 28 M — N2 S R M AL (— A RIBN A G AR AT
H, FNRFESEA RN ERESH), — o]l — X NS 2 R 354

T
FATHEX R RAT A .. Hh K EEE A 8 7, ABUETER 0 <= x <256 Ry AER
TNe FERTAAE (BN b abe ) AP EM bytes () M 9 FRGIEBFATHRI SR . FATRXRIE
AIPAE AT decode () HiEMRIS T4 .

D3]
AR PR A S T TR AR o AR R AR RO R LR e 2 (R TE A F AR -

fiilE]: collections Ml array AHRIRML T A48 P2 B R L4 1

B PRR A A 0] 22 41 2628

List (#51)
FI P 2% H ] AZAL R Python X5 . B3 th I 7 1 S 0B IZ 5 0 M 2 ah XM . GEEARY
B 0 5 1 ISR TCT M HRAR AL )

T REl
FARADSRIET AR . TPAE N ER) bytearray () MEARAE. B T2 (HMd
RIS, R T 7 A R R 12 D I BERR S AW ZE /Y bytes X5 —EL.

20 Chapter 3. g%y
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3.2.6 E&%H

B RIOR th AR HA A R AN T A R E G . BRI GRS TARoR RG] . B2 el
BOEN, WA NERE len O RIEEEFHFHLC LEH WAL R PR RGN, 5551+ E
I, PARGHHATRE . I ZERNFR SR E .

XA TR TR B T A B - S SEAR TR . 3 BT SR A TR A B LU BRI dn R A
R (Bian 1 A L. 0), W —HEH RS HH—1.

FIHIA WA N 2R A28 2

B
WX G RN A A . EATEE N ER set () Wikgsl2E, I HAE8 2 f5n DUE S BT8R,
B4 add () .

TREAES
BHATG AR R I . B TALER B frozenset () HIF2E00H. 1T frozenset A4
Hhashable, &0 DA RER —MEGR TR 2 A i

3.2.7 BR5

WM R IR R ERT I EA I RTIRRIES . Wl TR a (k] AI7EBGS a FeER5108 k B4 H; X
A PAERIASAC P, WAl de L TERIB H bR, WERRE Len () TR — AT 26 H 2.
R — o AL A R 2R

¥

B RFR I LTAE RN E N R R R E S . ARG 05 ) R 5 dL sl A
ARSI, A X G S AT ORI, FLJ PR T i ) L S B B A A A (L AR — B
PEo HIE SRR RO S IR AR I 9 0 UL AR SR AR S (B 1 A L. 0) B AT T R R R 2R 5
Al — LR H

TFUSOREIRANUY , X EWE SR AE A TS A WU AE 5 3 U™ A BRI B A & i3
MR, EL R % I 5 B P R4 A U RS i 8 A JE T A 2 O B L DO (o8

FUHMOEFASH; EATAEG (... FRYESEAIE (BT R 2R .
YR dbm. ndbom 1 dbm. gnu $2HE TRIIMGELTRBURE], collections B2 anit.

16 3.7 RS 15 Python 3.6 J§T:2 BT UR & BT AR . 76 CPython 3.6 i AN &4 e , (HIX7E
S 4~ SIS BRI T 0 T 7

3.2.8 T[FHRAKE
SR AT DA T B R R B (S 0L /N):

3.2. EARER 21
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R P SLEREY

F e SRR BN Gl i R e SCRBIE (B0 3 X & /N1 o BRI I — 2801 R, R
(2% H Y5 o8 BT E LIIE S 913 — 3

kR iR
Bt Y-
_ XEFFBO% R A 2 B 2 1) F 5%
function._globals__ 2 SRS 4 R o 24 2516
. None B &— MU 1Z R EH B thZS B A 48 8 Bt
function.__closure___ ) tuple.
BTG R HA cell_contents @M. XAI#HI kK
BRIPA R B B TT A -
FHRE ] SR
X LR R Z A AR RS AY -
B BE
, BRE SR FAFER , QRIA W None o AT
function._ doc_ HUTK
, PRI AR AIESH: _name__ Bl
function.___name___
PR B W qualified name, %552 7: __qualname_
function._ qualname_ B,

1E 3.3 BT
KRBT IR Z AR, B MY None,

function._ _module_

1 B A BOAE 1 JE 2 19 BR Aparameter {82 11
tuple, B(H AR ICALATIE S BA BAA(E W Y

None,

RR TR R EUR A 2T

function.__defaults_

function.__code_

. . Ay 2 SR R BUR Y. IS __dict
function.__dict_ B,

. _ WEH A5 PER) 72 RTFRNBEES X, W
function.__annotations___ e R AR ML S "return' . BiESMH:
annotations-howto,

A8 A BR SR A BRIMEY 32
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W E BB AR E C R RS . WE KB B 745 Len () M math.sin () 4 (math 2&—Hnik
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o __doc_ @REHISCRYTATER, B AR NN None, &0 function.  doc

e _ name__ RHREMNLI. S0 function.__name

o __self XA None (HIFZ I F—H0).

o __module_ g bR 4 & X A fE LY 44 FR, B0 2R AT AW Sl None. £ il function.

_ _module_
HNEFHE
AR RN E R 7S —MIEX, AAGEEE TP EA C BN RAEN RIS 5. NE
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DWBCH alist FIARCHIR SR (ZIBIERTE 5 H 0 52607 % mATE.)
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ﬁﬁ%mmmﬁﬂmgﬁﬁﬁﬁﬁwﬂ%k4%ﬁ&_bimhkmmmt%ﬂiﬁkaﬁ%uwmthb
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SMEEY BRI, BRI RSB AR AR
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https://www.python.org/download/releases/2.3/mro/.

B MRBEIEGIN (RREEA N ©) 27— IITIRN G, BXFEA—4__selr J@IEN C BYSLBITT
HRG. MELPAE > staticmethod X4, bﬁ%i‘ﬁ%ﬁﬁ*@*ﬁlﬁﬁ%@?@%ﬂ’m% A RAKM
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__module___
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FEEERTCH, HENEERIR P IS .
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__annotations___
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codeobject.
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codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.
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.co_filename
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co_flags
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1E 3.11 BHTIA.

PRE LE T A R (BIENURAEES AR
BOAMERIEZ)
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EEERE R

—A tuple, HiaEEREHH BAERMATR

— A FIRBRBOT I byrecode $5 4RI R
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tuple

— ML E R bytecode BTl FII AR tuple
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0x04 fif; WIRBKEBEN] **keywords WEEREZAL BN K FSHIWBE 0x08 if; WIREER—
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utf-8 AT A & .

AP B R BB R K. ATREAAE XA OL T RPRR SR AT
o M7 —X no_debug_ranges iafTfERERS
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PYTHONNODEBUGRANGES H:Pﬁmi%o

codeobject.co_lines ()

AR 0] — AN A A Kebytecode W TELETE I A7 B IR ACES . HOW AL i — Tk 2 — 4> (start, end,

lineno) tuple:
o start (—A> int) REMN T byrecode JEHIT U ALE R AL B (A EFHZALE.
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VA AR —AS s RAGHTEH . new () @ —ESHEE (B2 R0 I MR T5 2 B 2 R )
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_del_ () FERRL EARHEED W 08— MRS E A HT 5| R A . XS £ 4.
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S H—IK
R IR BRSO A RAFAE IR R __del_ () k.

2__hash_ (), __iter (), _reversed () WWk__contains__ () JFEX A EIRAEE; HABITVEI 25| K TypeError,
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TR g Hofth 42 SR As B AR EARFEAE Mt I 284 R AR s T, XA B TR S AR
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TE 3.4 SR object ARG _ format FVAWIRBE AT FAF, #1251 % —4> TypeError,
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"o
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object.__eq  (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)

DA X SRR “E LU Tk I BT S S AR N R RUT  x<y A x. 1t (y) . x<=y
FWHx.__le_ (y).x=vHx._eq (y).x'=syiHx._ne_ (y).x>yvfx.__gt_ (y).
>=yJH x._ge__ (y).

WARATE S HOS B RSB, & LR IR T RE SR 0] BB X R Not Implemented . 4% IfI,
I LB iR ] False B True. AidSifp Lk ey ykn] POR LR, AR LEGs FAT 2 5
ATFARERN (FIAER 1€ AR AA1E), Python SXHREIETA bool () LARE SR HIL 2R

TEERINE LR, object i Il is REHM _eq (), FHIE B SR K A B & [H
NotImplemented: True if x is y else NotImplemented ., XIT_ _ne (), BRMASZIL
4 eq () FHNEEREUL, BRARSEHR A NotImplemented o HRGBHAFZ )% A HAb & X R Bl
BINTIL: BN, (x<y or x==y) HEHARNEKRE x<=y . EHIREMEHE B3R NHITEAE, WS

# functools.total_ordering() .

AR __hash__ () WHIKBLE, TAREIET SCR B E Bz R nT VT S 1 hashable Xt 52}
TR — L

XL YEERE A FR SR (FELENSEA LR EEA DS B ER) s 2 1c ()
F__gt_ () BRI, _de () Fl_ge_ () BRXIWIRSS, Mi__eq () Fl_ne_ ()
MRENTA TS AR B ERU AR, AR 228 A B B A 1) Tl ) 2
ii DR S0 B A VRO SO i, e A 0 A e B A B B i BRI F R R Sk

MBAAIER )T R ITHEAT Not Implemented ASMNUMER, == Fl ! = BHAPR 2 HIIALRE 1s #l is

not,

object._ _hash__ (self)
Wit P ERE hash () P DAXIE A SE R A SR T4AE . R TR 4R 2B BI04 set | frozenset DA
Jedict. __hash_ () MR B —ANEEEL . X5 Ho RS HH [ i /g ) ME— Rk Ja 1 2 LA AH 1R
WA AN RIEE RIS R B R AR E A EIRE &, B ENFT R — oot
ZICHIG Ais . Bl

def _ hash_  (self):
return hash((self.name, self.nick, self.color))

fE): hash () 2M—AXRHEE LW __hash_ () FIEREEPEECR Py_ssize t BK/N. il
X 64 RIAHEN 8 FAT, X 32 MMEEN 4 Y. R AXIR__hash_ () WIHEA ALK/
P EIEAT HARAE, TEE RS A AT SRR R TE S . AR R TR BT A2 B python —c

"import sys; print(sys.hash_info.width)",

MR —ADREHEL _eq () Ik, WBLAEWMANIZE L__hash__ () #AF; WREE XL
T__eq () HEAEX__hash__ (), WIHSLGFARATPINIER A 2 LK & H . WR—DK
SEXTAMERIFEIT __eq () Jrk, WERNZSEH__hash__ (), [ Rhashable Z AR S
SORBEAR A ER AL (USRS A B A B, BRI TR A AR ) -
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e CZRBAT A __eq () FMl__hash__ () i HRAENSEAMNSE (ACBRI) HEDE
AHE, HH x.__hash_ () 2RE—AEUPEPAAR x == v FNEKRE x is y H hash (x)
== hash(y).

—ANRURERT _eq () HEAHEN __hash__ () MRFH__hash__ () FasXHih None., 24
—NRI__hash__ () J7¥ih None W, AZZEIASEHIRAE— T 2R B G F (B E A 5 | &
TypeError, HEYEKM isinstance (obj, collections.abc.Hashable) WgiiERaHH 5 R
YN0 8

WR—ADEBT__eq () WEFEAEKALEN__hash__ () LB, WABHESTEE _ hash__
= <ParentClass>._ hash__ REAHEHERESS.

WR—ADRHEE_ eq () WRTERRMA R, WNZERE LPEE __hash_ = None,—
ANAENLT__hash_ () PANERHET| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) Ji AR I PTG AT 42

i EBATE R, str fl bytes SR hash () {HEMHH— AT HAIMEEYLE “mih”. BR
BATE—A Bk Python YERR b &R EFAAS B EATHYEAE EIZ BT Python [A] 2 A W] F )

AR A T B 13 R O e 5 i AR R S R ARV EAE IR I R M AT R B O(n?) 52 2% B 1 BE 1Y
FEAE R 55 2t . 52 5 http://ocert.org/advisories/ocert-2011-003.html T S .

A A2 A HIERUOT . Python WM PRIERX N URF AL (BHETE 32 (L1 64 fif
g ERA—EWY).

Y%= 2([F] PYTHONHASHSEED,

TE 3.3 UM AR BRA R G A P .
object._ bool__ (self)

A BT YR ASE B RS DA S N LR bool () #iffEs WikiR[E] False 5f True, 4oR%E LAY,
WIHERE LT den_ () WEOLRRARME, AR BNZX SRl A BAE. WR—1
Ky __len_ () Bi__bool () ¥IAREX, WA LHFFHA N AA .

3.3.2 HE XL EitihE
AT DAE SCR A5 K i SOM RS BB I (% name BRI IRMEEOMPR) B9 RS X

object.__getattr__ (self, name)

LENEETT RS & AttributeError MARMEBERA (FTRER MM __getattribute_ () KM
F name RNE—A LB EIES self MR X EMPHEIEM T A T AttributeError; B X} name
PR _gec_ () WEIA T AttributeError), MWHIEN MIRM (FKFNH) EBHEESIEG A

—A~AttributeError BH .

W ENREE RS EEYLEREN, __getattr_ () WIASHIRAM. (X@EFE__getattr ()
M__setattr () Z[AIMCEBEE AR ) X2 E FRCRIE W2 R A A XX E R
h__getattr () FFICYET IS HAL B M. B R E DX T S B SR UL, RS 2 7E SEH
J& 7 i P i AT AT (T 2l A B A X ) sk T DA R e i sE g il 5 S R
f__getattribute_ () Jy¥E T fREIEREOSEYED R 58 21 AU M .
object._ _getattribute_  (self, name)

W ¥R 2 To A i PASE BRT 2R s il J@ v 1) . NSRBI E X T getattr (), W5H
ANEWREA, BAE getattribute () BXMIH A EaE5] % T AttributeError. W
NM4aR [ (R E) JRIEE S 25 K — 1 AttributeError . A T G It v H A JCBR
S, H S B 12 6 2 U EL A R ] 44 Ak B 8 28 3 0k U 8D B P g AT A JE M, Bl object.

__getattribute__ (self, name),
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i B R R A E A BSR4 SR DL A R AR IR YA ] RE Sk
Bhid. S0 LS,

518 — AT ¥ ob . name FEETFF object .__getattr_ .
object.__setattr__ (self, name, value)
W EAE— AN B R B DR o XA X BURIE AL (BRHEARAF S LB FI) o name
JEIEAATR, value ENRE JEVERIE
MR setattr () BMEIRMELE LB, BNZRAEAELTE, Bl object.

_ _setattr_ (self, name, value),

o5 —H 5 |2 obj. name. value WFEZF (Y object . setattr_ .
object.__delattr__ (self, name)

KT __setattr_ () EHAEM AMERTTAEEL. HOTENMIZMAE del obj . name X TIXX LA
N AL

G185 ¥ obI . name MFER ST object .__delattr_ .

object._ dir__  (self)

BIHESAEE RN RIA dic O WHIAM . REMEDHUCS— AR R dir () AR EFH]
AT RILA N 5 TR HHE R -

B SRR 5

Wk __getattr_ Ml _ dir_ SRR K A E OSBRI . U290 getattr_ pR
BN B2 —ANBE, HATR N — 1 E4, HiRETESERMSKG] % AttributeError., M@
EFEEKMobject . _getattribute () KREEBHXF R PIREIFENEME, W __getattr  SFERIHR
E@Edict_ HER, KKBIS5] k4 AttributeError. WK, B PUBMEL R A IR 45
A

__dir_ BBV HARSZATM SR, I HR el FRon i a7 A 2 BRI AT LR AR G BEeR
RIHAE, FREE PRI dic () BREMAE.

AT AN O BT (R E R R B SR ), AT AR R __class__ J@PERE N
—~ types.ModuleType T2, Flann:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ repr_ (self):
return f'Verbose {self._name_

def _ setattr_ (self, attr, value):
print (f'Setting {attr}..."')
super () ._ _setattr__ (attr, value)

sys.modules[__name_ ]. class = VerboseModule

flE): & B __getattr  RHRKEMIRE __class_ Wil i@V kb i 448 - |
HU e R (Rl i R A g (U I8 2 i e A R i 5 | ) 2R Z s o

TE3S IR H: _ class_ BEHEMESCHTE.
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TE 3.7 BT __getattr_ Ml __dir_ RN
hz%:

PEP 562 - #5igll _ getattr__ fll _ dir__
TR TARE __getattr_ Ml dir K%L

SCHlHIR 2%

PAR HEACE— M BRI (Bl 4838 5528) LBl T—A4 ArA 2R iAo e (i
REFSATE A H R B HIEA FREm T itirh) . ZERANRBIh, “J I B4 rA &R __dict
H AL S T ) B 1 S
object.__get__ (self, instance, owner=None)
VA VA DRI A 2R JE e (RIE Vi) sz Sepilny @t (SEBE DI ). WL owner
SRR TR R instance s2 ¢ R V7F BT SEBI, AnRIE L owner R 7] JEPENIR [B] None,
BEOT VRN 2R T A B A R M (EE 2 5 | % AttributeError R .
PEP 252 48W]_ get () M — 2SI THIRSR . Python [ & N ERIREIR A SR IS &

s B, HREEE =0y T H AT REZOR A NS4, Python H B getattribute () SEHLE
%%J\Bﬁ/\f%é& TR BN R R AR

object.__set__ (self, instance, value)
P 17 AR instance $& 58 W T #2810 S B JE VB value.
WHHE, WIN_set__ () 8__delete () XRRHAIBR “BAHALR" . H2H WS HA A 16

object._ _delete_ (self, instance)

T 7 VA LA instance $i& 7€ W Fir A 2 0 52 B S e«
TR SL BB ATREATE __objclass_ JRME:
object._ _objclass_

JEPE __objclass__ & inspect BUBREONTEE MG E LIERR (IERRBCE LR A B T30
SRIBUERIBITRINA) o X T AT AIXTGRUE, B DARE TN s OR e ft—MRrE R A (H128)
Y SE B — D OIES R (10, CPython £ A7 C HSE BRI AR E T ik B IR IE) -

T iR 2%

R, ka2 g “HEiTh” xR EME, Hg Ui O g A 4 v sl i Jr 5 i E 2
jgage; (), _set__ () Ml__delete_ (). GR—DXZE LT ALTERIER -, ERYEK
RTEIRRR

J& PE T ) E’J%w}\ﬁjﬂm%}\ A G 7 L R R uﬁiﬂﬂﬂlﬁ*@ P B, a.x ERITFEM a.
_dict_ ['x'] IR, G type(a) .__dict_ ['x'], FETFRMKRAE type (a) B EFELE, K
HEITI,
fHA2, WARILB|ME R E LT HHRE T E XS, W) Python 1 58 <> 51 2k BRINA T M -5 1 e fe ff A 25
Vo 1K EAR R AAE S A WA AT D EE AR B BT 78 SCRG A28 i B Al i)y ok b g .
ARSI TG S — M a . x. SEINAE K a T E:
WA

I AT BAAEL IR AN AL R ) O 22 P S Bl — R S i x.__get_ (a) .

38 Chapter 3. g%y


https://peps.python.org/pep-0562/
https://peps.python.org/pep-0252/

The Python Language Reference, £(F] 3.11.13

WMARG R — DX REH, a.x P FEE N A type(a) .__dict_ ['x'].__get_ (a,
type(a))o

RIE
R ER DI, Ax S A.__dict_ ['x'].__get_ (None, A).

I
Ml super (B, a) .x XAERH S SELIAE a.__class__ . mro_ FEREEAE A ZEHESE
BIfiRM B. __dict_ ['x'].__get_ (a, A). W x N2, WA R b ¢ .

XFSEFIGE R, AR aRUE AR e R T o ST WP iR g T vk . — Mg T PAE L __get_ (),
__set__ () Ffl__delete_ () BTEMEG. MR EEAE X __get__ (), WIPFRA]JEMER R B IR 2T
A, BAERGR L F iR AR R EE. SRR e E LT __set_ () /8 __delete_ (),
N2 — MR AR RS: WRMESAE XL, WER— e fdes. @, Stz X
_get__ () Ml _set__ (), MIEEHRFAZMEA __get__ () Fik. X T _get__ () fl_set__()
}%uj% %delete_o)E@%&ﬂ%fﬁﬁ%ﬁ%ﬁ%iﬁiﬁu%ﬁwE@%Xo 522 AT, AR s AT 5
5| T B3

Python 777 ({U3% ] @staticmethod Fll @classmethod BEMERI L) HEI2 My IR AR 2R Sc P .
PRI, SEBn] PARE S OIS T5ik . X ALV BN SEBIRAS-5 A R SR HA S B A —RE AT

property () HREURAEAEIEREIA SR . IS B B BB AT

__slots__

_slots__ SLVFRRAT A IR 01 (AR IE R ) TR IR BIE _ dict_ Rl _ weakref _ (FRAFRTE
__slots__ g S B BORAE SRR T )

MR __dict_ W[ARFFE 0. @Al 558 2250,

object.__slots___
XA RAS TR R AT HS . TR AR SR 8 e S0 T A 28 44 U A ER T 4 . _slors__ 2 E
PR 7 R B s AL BRI L B g B NS BEE _ dict  F_ weakref__.
A __slots__ WYE R
o MUK EH—MEA _slots__ RIS, SEBIR __dict_ Rl __weakref  JEMERFEE W VI

o WA __dict  Ah, SBUHARRARIE _slots_ & SCPHIMMHT AL RIIE. 2248 — RIS
HAMRERG] % AttributeError, WURFREINISMAFLRIRE, WEHRF ' dict ' MAFHE
__slots__ "R REEHARFAFER IS

o ERRGRANIBIBLE _ weakref 7B, WIE LT _slots_ (ZEHA SR SCHIRY 55 5] A . A2k
TGN, WK ' weakref ' MIAZRITE _slots_ WU FAFHFSIH .

o _slots _JBEWEEAVE R QI 5 AEKIRGL 1SEI . T, SRR SR A slors_
S8 SIS BBCEEOAE . B, R & B s R AR I

o _slots_ PRI R UL B AERISHING _slors_ 4EITHBABE. Fif, T
A5 ST cict Al weakref  BRAFENIE X T slots_ (Wt L2 (AT M o
FFER)

o UAR—ANZRTE UL EAERA S o 7 S, )y B2 e ) SEBAE TR T e (i i
HIHEMNERPICHAR AR ) o X LMEARRITF I & SRR E Lo AR TTRESTRIN— B 131 ot
AT o

e WMWK IRAE H "variable-length" W & £ A Al int, bytes il tuple R E X TIESH
*__slots__* NF5| % TypeError,

o AEATAETF AT R I irerable F T VARIRIE S __slots__.
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o WIRZEMH A FHORE _slorss_ WRAH, W% I BRI VERE L2 FR . LA (B nT 8 ok A~
JEVESRLE Y inspect . getdoc () HIFHFE and displayed in the output of help () k4 o B R SC
R FAFER

o _ class__ TREAAERANLEG RN _slots__ W22 /e .

o HTE ZAENIACRE) ZEMRME A, EAF AR EA AR ErE (A R
BN R) — BRG] % TypeError,

o @K iterator T _slors__ W2 iz kAR B MA@ —DNdescripror . BJ&, _slots__ J&YERFRH—
AR

M

~

3.3.3 BENKEIE

M ADRYR G — DK, KEXDNLE WM init_subclass_ (). XK, HASHREEE T
FAT N R BE. X5 fidn AR B U R, (HE3 M8 KR8 s2 m & 01 BT N MR e 25, T
__init_subclass__ WHEAEH T & L T EREER RN T,
classmethod object.__init_subeclass__ (cls)
MFTHESIRAE TN R T o cls REFR AR 7280 WERE SO — Al sL il vk, ok
R pl 4 20
B — P HEMXBFSH WL S EHERMW __init_subclass_ . N T 5 H Al ]
__init_subclass__ FJEHE, W YRETHFEN KBTS HAMSHIL AR, Fla:

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__ KIERASSBUT AEIAM, RAEEESEOR ARG K —A 4R,

fiE): RN metaclass PP HERANUHIHAEM, H AP __init_subclass__ B
B brgoek (MARRARER) i type (cls) i

1E 3.6 JHT A

B—RPAERS, type. new_ () RFHMIZEIFXIFWAH__set_name__ () B THRIXIR AT
i

object.__set_name__ (self, owner, name)
TEFTA 2 owner BRI ET HZHAH . O R CHIRIEZ %K P name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

R A BRI E e 2SO E Y 5 TRY, __set_name__ () AL ESHREM . A WE, WPAE
WM set_name_ ():

class A:
pass

@ = C()
EBHET—H)
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HEHEE—5)
A.x = C # The hook is not called
c._ _set_name__ (A, 'x'") # Manually invoke the hook

B2 A i e s At B
1 3.6 JEHT A

pIvES

AT, KM type O RMEW. BESE—NHWGZSEANIAT, L8297 € 5
type (name, bases, namespace) JZER.

RO A E XATHE A netaclass KBTS, siilddwk— M & SEN A LR ITE
il FELAF/RBIH, MyClass fll MySubclass HR52 Meta HYSLH:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FESE SLNARE AR AT AL XA T S B S 1E N IR i i Te B e A A 33
W ANRE SUHRATIN, R AL 5

o fi#HT MRO 45 H ;

o IS4 T

o RS AN

o PATEREL

o Bl

fi#tt MRO % B

object._ _mro_entries__ (self, bases)
AR — N MBI E P REANZE type BB, MISHEZIFR TR _ mro_entries_ () ik,
WRKB T _mro_entries_ () FE, WAEAIEIRIHZER SR ARA __mro_entries_ ()
HIEER o Z T ERVR PR A% 25 bases TE S B IRIGEIE T, H HAU AR [m]—A~ B Rra R B X
HERERARACH. RIEIICHNTRENZS . TR LT, R IR IR 1 20

B4

types.resolve_bases ()

HSHMITAET type FBIREZE.

PEP 560
X} typing FUHRFIZ I I AZ 0 SO
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WEEHHITTE

SR AN SO 8 4 1) TR AR DA AL
o WARBAEEHEA RATETE, WA type O
o WRGH— D RATCRME 7% type O BB, WHSBEB AT,
o WEREGH—1 type O BYSEBENRATTI, BUdE LT RS, WA BIIRER T3k,

HATIRA M TCR M B AR E Ik (WRA) AEITE e AR e (B type (cls) ) Hikiit. &
EIRAE I TCR N Ry P X BB SO — AR AL QR — MR TR G s, e SO R T
HHH TypeError,

EEAGETE

—E@%%Tiﬁﬂ:ﬁﬂ’ﬂfm%, I IR ER R 2% 25 ] . WRICHHEA __prepare_ JEME, BEXfPA namespace
= metaclass.__ _prepare__ (name, bases, **kwds) i) X kR (ﬁ*ﬁﬂ%ﬁf1f1jﬁjﬁ%?€@§%
SR, MR HIEE L) . __prepare PR MEESEIN £ k. _ prepare_ PRI 4 A5 &
Bt N __new_, {HZ MR ARI IR G A BT %0 44 25 [ 4 78 DUBI— ) dict o

WRICHBA __prepare_ JEME, WSEars = ARFRIIRIA— S HIAH FFBLGT
hs%:

PEP 3115 - Python 3000 H1¥j 53
5IA __prepare__ iy =T

TS ES

EFIREPL (LT ) exec(body, globals(), namespace) MIEXMIAT. HEBIHHE exec () 1
%%Eg??%ﬁmx%ti? BRER TR, TEE RIS AR R (EHATMEYE) 51 % B 4 Ei A ZNTE
FHIE Y 44 R

B2, BP0 R AT R BRI, 228 N LI T YEAT AR TG BIE A U2 R E o L 44
FRo 5’@#5%?% WL S — MBS BRI, BOE R T Ay A i e =R R A
__class__ 5|

BIEAIR

—HPATRF R MIE R4 25, FiEL ] metaclass (name, bases, namespace, **kwds)
RIS (BRI TS 5% A __prepare__ E’ﬂ‘ﬁ I_J>

WmREFEERPEEM G ESIHT __class__ 5} super, X5 & LL%’E@(%/J‘E/JSUPGK()

__class__ 5| H, LZEEEﬁl*%%E?ﬁ'JLE/J]}%_Uﬂ@EIW L@ﬂﬂ%%ﬁ(iﬂfﬂﬁ super () AEWZIEHA
TT;DET eI T IREAE R 2k, ﬁﬁ’ﬁ)ﬁﬂ%ﬂ:ﬁﬁé‘uHuﬁﬁﬁEﬁ?@&;&fﬁ]mﬂmg?%ﬁ_%ﬁ&iﬂ’] *Af’%ﬁ(
FeFRHEY

CPython ﬁﬁﬁﬁlﬂﬁﬁ AE CPython 3.6 M Z JG A, __class_ BAL&E NI ML 5 E T I
__classcell  ZH#®L4 . ﬂﬂ%ﬁf B F RS type. __new_ A, PAEREIE
HHpI iR fb %2k . ﬂﬂ%? XFA, FE Python 3.8 5| & RuntimeError,

YA ICE type, BEEALMRASTN type. _new_ LN, PATHIIMG H E S BRAFAEA]
FEIR R Z St -

1) type.__new_ HESWERMGAERFPIAENT __set_name__ () JiERJEME;
2) X set_name_ JyVERFIAFFTE SAYISRIE E 0 JE A BT Y & PR A TR
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3) E%ﬁ%%?ﬁ%ﬁﬁﬁﬂbﬁf?ﬂfﬁﬁ%E‘JEEQ%’@J:IEIH%_lm t_subclass__ () #T.

TERMBUEZ G, ERXWEREETEIE SOPINids (WRAMIE) , HBIRNRAHER T E YL
e F Ry 4 250

Yiid type. _new_ GIE-HRES, RPN 2 ML SRR S PO B A5 0A P
LI R EFEIA QT —NEAR, FEWBCARNRA __dict_ @ik,

hz%:

PEP 3135 - Jiitl 2k
HiRB _ class_ B

TLEMER

JCRMBAEEARR) 2. Ead SR ENeE. HE, mOkE. A%, AR,
P HEZRDA K A BB BIE /A 24745

3.3.4 BENEHIRFREE

AR H¥EMH RS isinstance () fll issubclass () WEBREEIEIATHN.

Fpali, Sk abe.ABCMeta SCH T X FADAE ARVPRAIIGR EE2E (ABC) 120 “HERLEEE” SSimEE 28
WRA (UFFAERE), A ABC 2,

class.__instancecheck__ (self, instance)

W instance SR class (F)—A (B BEE) SCHINER B, e T o7, W2

PASEPL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true 412 subclass AN class {—A> (BLHEEIEE) FIMGRFIE(E. WRE LTI, W
W AL issubclass (subclass, class).

R RO L VA A R R TR (03 . BATARENE M EAE L bR 3 ale . X 5 EET 5241
PR AR T I A R — 20, SR LTS DL R SE AR Bl 4/ R 26

hz%:

PEP 3119 - 5] AfG IR

B haeiA, @i instancecheck__ () Ml__subclasscheck__ () ¥ E isinstance ()
fil issubclass () 1728, MANIIRERZIWLE T HIZE S BIMEZERMNE (S0 abe B,

3.3.5 BHlZRIAR
AR R AR 1, 6 Python B 455 HRic ok M A fe— A generic type FEALARA AL . BN, 1ist [int]
XAERIAREE ] AR H R TR — List HRRTA CEY N int 88,
hz%:
PEP 484 — 2RI
48 Python Ht T2 BUFRTEATHESE
ZHNABI
RFESAIZ XTGP SR
Generics, )A€ LiZ%IM typing.Generic
A XA LI AR TR E S0 R i S I ARG A T R 0 B2 A 21 SR
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—A il F U E LT RRMI LI __class_getitem () WA RERIE S
classmethod object._ class_getitem__ (cls, key)
F I8 key S48 8 R BLR N FORZBEEM LT X4 .

WEk bE X, __class_getitem () & HINB IR FE. HL, BEHE LA b ZfHH
@classmethod 34,

__class_getitem__ tyE &9

__class_getitem__ () W HWRAVIARIEFEZ BEMISTTIIE AL AT 5 X 220 ] & 242w .

B DATE AT B E S T g B SR B & Fr B ) B € Lz ALk, HP N Y MNE &L
MT__class_getitem () WIARMEEIEYIRK, B2 M typing.Generic 467K, XNEIWHBECH
_ class_getitem__ () L,

FRUEEDAAMGZE B class_getitem () HE XSEBATRETCIEMER = KA AL 25 U0 mypy Jir BRAE
AEWHEARATZE L FRAPORAVIMIH B __class_getitem (),

__class_getitem__ 5 _ getitem__

WH (5 S TEEASI — DXR G ST AR R IR FE L _getitem () SEBrvE. Ak, qnsf
BB X R A B2 — 12, WNRBXTH__class_getitem () Fh¥k. __class_getitem__ ()
AR B IR A S, IR 243 1] —A™ GenericAlias X4 .

I 48 X obd [x] REF, Python fREA: & LR T X LAY I R0 E . 4P H__getitem () &

{%__class_getltenL_()

from inspect import isclass

def subscribe (obj, x):
"""Return the result of the expression 'obj[x]'"""

class_of_obj = type (obj)

# If the class of obj defines __getitem ,
# call class_of obj.__getitem _ (obj, x)

if hasattr(class_of_obj, '_ _getitem '):
return class_of_obj._getitem_ _ (obj, x)
# Else, 1f obj is a class and defines __class_getitem_ _,
# call obj.__class_getitem _(x)
elif isclass(obj) and hasattr(obj, ' class_getitem_'"):
return obj._ _class_getitem__ (x)

# Else, raise an exception
else:
raise TypeError (
f"'{class_of_obj.__name_ }' object is not subscriptable"

)

1€ Python 1, g H28 H SR HMZRA LB . —NRFTR I RBEFR %I meraclass, T HIRZESARFE
type IEHEMMIITE. type WHEN __getitem (), XEMFH list[int], dict [str, float]
Ml tuple[str, bytes] XFEFERXARFFE class_getitem () #EFH:
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>>> # 1list has class "type'" as its metaclass, like most classes:
>>> type(list)
<class 'type'>

>>> type(dict) == type(list) == type(tuple) == type(str) == type (bytes)
True

>>> # "list[int]" calls "list.__class_getitem _ (int)"

>>> list[int]

list[int]

>>> # list.__class_getitem _ returns a GenericAlias object:

>>> type (list[int])
<class 'types.GenericAlias'>

SR, AR —ARIBTEN T __getitem () MEEXICEK, WHHBOXZEFHERERRMAT A . XI5
—BIF AT ATE enum BLH R

>>> from enum import Enum

>>> class Menu (Enum) :
"""A breakfast menu"""
SPAM = 'spam'
BACON = 'bacon'

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem _,

>>> # so __class_getitem _ 1is not called,

>>> # and the result is not a GenericAlias object:
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

>>> type (Menu['SPAM'])

<enum 'Menu'>

hz%:
PEP 560 - %} typing BEYCRNZ BRI 032 F5
4 class getitem (), FF 4 Bldh A A5 ] if & 3 Bl __class_getitem () T A

&__getitem () #HH

3.3.6 #EHITTEAMR

object.__ecall (self[, args... ] )

U ESHE SR — AR WA PR A R E X T YE, W x (argl, arg2, ...)
WRET AR type (x) . __call_ (x, argl, ...).

3.3.7 {RHlEHRAE

RIDASE SUT A ¥R SR AR AT 5 o BARE R 2T 7] (W0 7] /5 o) sk 45 (U F 44, (Hn] L2 HAbTE
2o HI LA 7 R SRASADL 7 0 SR B LSR5 PR3 B[R] ZARHE TP 9 SRV B Bk IF HL O <= k <
N HH N ZJPHE slice XRMKE, BATE XL TR HBTER . HAMNEEBGEBHEAE keys (), values (),
items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAS update () & H{E, B
I1A94T RN 5 Python FRIE F HXF 52l Ak collections. abe R T—/ MutableMapping
abstract base class VMEMRYEH___getitem (), __setitem (), __delitem _ () Ml keys () ZHHIHEA
SRR . AT FAA AL append (), count (), index (), extend (), insert (), pop (),
remove (), reverse () Ml sort () ¥, Bit% Python FIFRIE 1ist MR, Hig, JFHZRBR R T
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EXTXHIRM__add__ (), _radd__ (), __iadd (), _mul__ (), _rmul__ () F__imul__ () %
FYERSLHUNE (F5PH%) MIRE (FREE): BIIANE X HAEEZELF. TN s Al 51 #B 52
M__contains__ () FEPARVFERMIAEH in 2847 XU, in W8RG XFTFs, W
2448 Z H I, S ANA IR ER S dter () HEAREE R4 H X
ThF, _dter () WMIEMRITZAGEE; XFTRES], MR 4B H A E.
object._ len_ (self)
VI YEASE BN B R AL Llen () o WIZIRBIXTRAKEE, PA—A >=0 BB EFER. BAh, WR—1
MHEREN __bool () F¥EMHE __len_ () H¥EREME RN NELEA /KizE P00 b HA RIE.

CPython E{ {541 : 7£ CPython 1, BR K FH K HEEHN sys .maxsize, YURK KT sys.maxsize
NFELCERPE (40 1en () AIBEx5| K OverflowError, R IEEEMAE] & OverflowError, X4
WAESL __bool () Jiks

object._ length_hint__ (self)
VA Il PASE P operator.length_hint (). WiZiR RIS K ERMHE (T RERF /N F
TERKEE) o WK —A >=0 BBEE. REMEW T PAH Not Implemented , XXPHAES
__length_hint_ FESEENGFAEN—FEACFE . BE7vEaii 2 b TIAe e, HARZRIER iR,

TE 3.4 ORI

il b))l N R = AL TR . AT BT

[a[1:2] = 9

NG

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

FAbTE LA . W 23R U )7 B2 PA None %h4,

object._ _getitem__ (self, key)

WA BT AL self [key] WIRAE. X Tsequence ZRY, B2 BN B E. VEMATEET, &
AT BE L FF slice X4, X HMEEG M LR 2 %I, iR key BZRBURNIEM, WATRES| &
TypeError. QIR key NFHRE | EETEE AIMIE (FEIA M ARG Rk R J5 ), W24
5% IndexError. XfFmapping 28, WNH key FAE] (AEFART), W Y45 % KeyError,

filE: for IEIMEAANEERT IS MR IndexError RAEIERHUIINE] 751 1255 .

i [E: WM4h B — A class W, W] B8 & R O Rk R O Y5 _class_getitem () M AN 2
__getitem_ (). WZWM__class_getitem__ 5 __ getitem__ | R .

object.__setitem__ (self, key, value)

P ITIELASE LR self (key) WR(H. {ERHFIS__getitem () M. NI RELHITT IRV Z
DUERT T ZWUR oV E TR S S E S b, B0 P8 SRV R POy . AN IERRRY key TS A1
FHIYE__getitem () JFiRIITEILAH] o

object._ delitem__ (self, key)

P B ¥E AL self[key] WIMIBR. HEFHE_ getitem () MH. MXTELH I
WIZA R T H M R B R, SEFEN A BBICER. RNIEFI key BTG K0 58N
5 _  getitem () FYERIIEUCAHIA .
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object._ missing _ (self, key)
7k dict._getitem () AEFRAEF AR SENHE I DASEEL dict T2KH) self [key].,
object._ _iter_ _ (self)
Wk AR BN — e @ @ iterator WA o TR 2 3R [0l — SRR AR 4, R DARTES
A PR X R PATIE N XTI, BN AP AT IE A
object._ reversed_  (self)

W (WRAGAE) &% reversed () B ERECHFH DASEILM 348 . "B W 240R 1] —AN 37 10 DAY 78
MER B EE N ITE SR HECER AT 5 .
WRKRME  reversed () Fik, W reversed () WERECREILER| M HFH ML (_len ()
M__getitem _ ())e ZHREFFHIMPBLAINT G M ANFERESFE ML LL reversed () At S8 BB S a0m
SEP AR reversed () ¥k
W RAKZEAT (in flnot  in) M AX BT AR A ORI . A, AT G n DRI 4F
R ETE R A RCR S, SRR AN ERXS G h ml A 42 .

object._ contains__ (self, item)
VAL VR PASE BB RS 2 AT o AR drem J2 self BRGNS AR BB, TR EHER . XFF B 288,
AHA 00 5 5 AL SR P S T A e 2 RN
XFARENL contains () AL, BRI icer () TN, RGP
F__getitem () MIARFIERMI, BFES 5% P avin o

3.3.8 S F T

E SR i BT R RC T 22, R PRI BT A SRS (BN BOR BE A T AL ) X R Y
object.__add__ (self, other)
object.__sub__ (self, other)

object._ _mul__ (self, other)

object._ _matmul__ (self, other)
object.__truediv__ (self, other)
object._ floordiv__ (self, other)
object._ _mod__ (self, other)
object.__divmod__ (self, other)
object._ pow__ (self, other[, modulo])
object._ 1shift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__ xor__ (self, other)
object.__oxr__ (self, other)

XL VAR LI H B ARBE (+, -, *, €, /, //, %, divmod (), pow (), **, <<, >>, &, *, ). B
m, RFESX x + vy, HbhxBEA__add () FERHEH—D%EE], WSTHH type (x) .
_add__ (%, y). __divmod__ () FFYENZFENTMM__floordiv_ () Fl_mod__ (); BN
SR RERE_ truedive (). WHHERNRE LR = HRAW N E pow () BREN__pow__ () V248
FE SRR TR =S5

ARG T E P IR — A S S R S B TI25, B %R ] Not Tmplemented .
object.__radd__ (self, other)
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object._ _rsub__ (self, other)
object.__rmul__ (self, other)
object.__ _rmatmul__ (self, other)
object.__rtruediv__ (self, other)
object._ rfloordiv__ (self, other)
object.__rmod__ (self, other)
object.__rdivmod__ (self, other)
object.__ rpow__ (self, other[, modulo] )
object._ _rlshift__ (self, other)
object.__rrshift__ (self, other)
object.__rand__ (self, other)
object.__rxor__ (self, other)

object.__ror__ (self, other)
VX S R S I R (32¥k) B EBIE AR ZH (+,- °°, " *,0,/,//,%, divmod (),
pow (), **, <<, >>, &, ~, |)o X PR EA SAE AR BOR LA A W Iz 580 H A VR K2R R [R]
FHBEUE A S il SREXK x - v WE, Hpy BB rsub_ () FEMER—ALH, WY

type (x).__sub__ (%, y) &[] NotImplemented FPHFSIHH type (v) . _rsub__ (y, X).
WYEE =JoU) pow () AL __rpow__ () (BR5R G FEARAIN 2 Gd 5 49) .

fE: AR BRI AUCH AR HCE R — A T2, Hax TR TR s I SR vk, Wy
VR T e BB AR S B T AT Rl fei/p T2 AR e R B 3T

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)

Tel I B8 07 PR S R AR IRE (+=, —=, *=, @=, /=, //=, %=, *¥*=, <<=, >>=, &=, "=, | =) X
SO YA Y Y 22 R AT BRAE O6F self HEATIE WO F & W 4558 (G55 7T DA self (HIX I FE26200) .
RFA T ERE S, B WERZ ¥R 0] Not Tmplemented, IR R 1 3 5 I (0 KF 1] 12 2135 56
e ZBIRYL, W x 2 —PNHA__iadd () FEHERGEG, W x += vy RENT x = x.
_diadd__(y). @R iadd () ANIEAE, sUEWE x._ iadd_ (y) 1R[] Not Implemented, M|
PN x.__add__(y) Mly.__radd__(x), WIREX x + v SRKIE—HFE. FERLERHOLT, HERIRIE AT
REFECRHUNAY 1% (2 )1 fag-augmented-assignment-tuple-error), fHIAT }y5Eks_E@Xdmp A p—AR 4y
S R IHE RIGRETCMITE, B RIRE Not Implemented o QISLARARTR I R 2 A BRI RAT TR, AN BB
YN None — &1 Ui X 1828 B AP (3R A AH SURR o
EXU‘T*EIE]%@H’JT?M’F%L WRARIR 5 - BIAN__add_ () - RIONSYCHEA BRI SRS, SR S AR S
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object._ neg__ (self)
object._ pos__ (self)
object.__abs__ (self)

object.__invert_  (self)
P AL — T ARIBE. (-, +, abs () Hl ~),
object._ complex__ (self)

object.__int__  (self)
object._ float__ (self)

T FH 3 e A S B PN B R B complex (), int () Fl £loat () o 7 243 [ —MHH 2R AL .
object._ _index__ (self)

T I PASEEE operator. index () DA M Python F5 22 o HbF 25070 G 40 BB R ) &
(FIaY) A B P E ) bin (), hex () Fl oct () BED. TEFEMT YR IECE I 48 T 85088, i
IR ] — N EE
WERAKE X __int__ (), __float__ () FMl__complex__ () WA HNEREL int (), £loat () F
complex () $fFEN_ index_ ().

object.__round__ (self [ ndzgzts]

object.__trunc__ (self)

object._ floor__ (self)

object._ _ceil__ (self)

ﬁﬂﬂl_ﬁhﬁ{ilﬂ\ifﬂljﬂﬁﬁﬁ round () PAK math %L trunc (), floor () fl ceil (). BT
ndigits 645 __round__ () 1% %Zﬁl‘ﬁ‘“ﬁﬁ&lﬁﬁ @ﬁ%ﬁf%mﬁﬁ%&l&ﬁﬁ Inteqral GHHH

int),
W int_ () B__index_ () RBE NN ERE int ) &PERE_ trunc (),
TE 311 S K int () BHEH_ trunc_ () MMEEERTH .

3.3.9 with {45 L FXEEE

ETFXEREZRE NG, B TER T th 1B RS R T RS0 B SCE R A AR
B TS AT R e AT I B, 5B with iEA) (FEwith & &) FiA) , (HE AT DA
REMPrEREH.

R SO R ) A VAR A IR E A A RRAS . DU AR TR, ST SO A

BT R RS E 2455, 1§57 typecontextmanager .

object._ _enter__ (self)

PEAG ISR R AIE T ER3Ce with iR 2402 XA AR EER] as TR E R AR,
WA -

object.__exit__ (self, exc_type, exc_value, traceback)

1B S BER| W S s AT R S BABEEER T R GRS . R TR SR TR R
B, E/\ﬁ%’ﬁl%ﬁﬁﬁﬂ None.

IR T 2%, I HA R ERRL R (RIE e SRR ), W 2R B SE, FE
Ei@ﬁﬁhﬁ/ﬁﬁffﬁ%bwﬁlfﬁ

WHE__exit_ () HEAVIRENTI KL ARNRE, XeHHENTT.
h=%:
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PEP 343 - "with” i)
Python wi t h i) FETEHEIA . ARG .

3.3.10 EHIZEAEEPIELESE

MAERE SR ARET, BRVCR At i AL E S8, BIINTE MyClass WARHISCRFIEIL T case
MyClass (x, y) MW EREMAHXEIRI, ROME LA _match_args__ J@1E.

object._ _match_args_

AR R AR — NP AT R e iR Tl (L B S R SR, A0 B SRR 9
A KRBTSR, TN _match_args__ X IAEAE R KRBT . BRRIB AN THRHBEN O

255 S P, W MyClass._ _match_args_ Sh ("left", "center", "right") N EIKFHF case
MyClass (x, v) WMZEMHW T case MyClass (left=x, center=y). i =B DS EE LI/
TET _march_args__ ITRMEE: WARAIHE KT EE, WEBILREG 5] & TypeError,

1 3.10 HTMA.
hz%:

PEP 634 - 85k b BAPL i
A ¢ Python mat ch 1A AR UL o

3.3.11 /B FEERK

X EE KU, FEIR T AR B GE (U PRIEAEH E S X G i BRI B A HEAE D, AN BB RE AE
XRIBI T I AT AR DA T RS &5 R IR .

>>> class C:

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

>>> len (c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

BEAT O 15 )5 00 S BEAE T A 48 S8 B R A N 0 T R X RS & SR B LA R IR D7 YR U0__hash_ ()
M__repr__ (). ARXLETEMRAERMLEN FEEWERERE, WA EIFEE X FERITR A S Pk
AR 22

>>> 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

PASK A5 2O IR A o IR — SRR G0 T i b o2, T A A B AR IR T YR IR 48
L S T A

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

True

>>> type(int) .__hash__ (int) == hash (int)
True
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BT T IER TS I 2 e AL S B E e, RARAT AR RIS 28 getattribute. () J5
iR, BERAEXGRMIi:

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

>>> class C(object, metaclass=Meta):
def _ len_ (self):
return 10
def _ getattribute__ (*args):
print ("Class getattribute invoked")

return object._ _getattribute__ (*args)
>>> ¢ = C()
>>> c.__len_ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len (c) # Implicit lookup
10

PAKFh TR Geid getattribute () HLHIAARRERS IR HE B S it 7 A asta), AR 24k
T BB PRRFIR T VAN RGP (RFIR T I must A7V AL 5 A B LA IR 24— ot it iR gt ) .

34 #BiE

3.4.1 O[EFHR
awaitable 35 FHEEM T await_ () F¥E. Masync def REGREIIFEAT % B o] 2504,

ffi[E): MiFH types.coroutine () 2MMi#F A AR IR B [ generator iterator ST BT FTAEFEAT SR, (HE
IIHREH__await ().

object.__await__ (self)

Wh AR 8] —A~iterator . N 2447 B Sk 52 Mawaitable %74, N, asyncio.Future SZIL T 5 ¥ PA
Hawait F£EXAHIHE .

il AEF A __await_ R E RS A XTSI B S E G AT AT BR ], A
TUE Blawaitable 3G 7 PATHEZL R HARSCIL (A1 asyncio) € @4

1 3.5 BUHTInA.
hz%:
PEP 492 T fifiAg 5 v S RN B .
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3.4.2 HIEMR

WAZAT 2 JETawaitable 35 . PIRRRYHRAT AT AP __awaic () FFIEAHEERARSA N . MRS
FrHFaRE, EREFETI%K stopIteration, Mi%FHH value BIERFFHORIEME. WRIESI KT 5H
H, ERPOANEHEIE L L. AN S BT | RGP stopIteration .

PMEREA TS M, BT T AR R Y ¥k (B Wk i 25 - R0 7 k). (B2, SAEA
[, PREIFA B SRR,

TE 3.5.2 U s o S — MM — 5] & RuntimeError,

coroutine.send (value)

FARB IR E A INAT . QIR value  None, SCRFEEMTRIME__await () FriREIAGERIH T —
T, W value ANFy None, MERF ZBHCA FEIMERNIERI W send () Fik. HEER (GREIME,
StopIteration s @HAFH) K5 Likx __await_ () REM{EIEFTEARSERAR

coroutine.throw (value)

coroutine.throw(gweLwaeLnua%w%]])

TEMRENGIKAGE T AN RS SENR MBI R R chrow () T3k, WERAFAERTS
TR B, ZF R A 4. AP (RIEME, stopIteration BUZHAEH) K55 1
WA __await () RIMEBATIEAHSGERAME . ARZRFERIERE N GERR, LRI L2598 7 .

coroutine.close ()

BT iR AR B E SR . MR MEHEER, HOTE S S R IT A B EUDME R 1R AU
Wclose () ik, WMRIAEGTT L. RTERTEHEAGIK GeneratorExit, ARG H
Y. w5, WESPEHCHEERIT, HEERARPIED.

MRS G B BB, i A EAC B AR R A B e

3.4.3 RiEE

I+ F ERE R MEH __anext_ FiAHHMFSAU.
FHBEAAF I Easyne for iR
object.__aiter__ (self)

WAFR Bl —A> 7 1% KBRS
object._ _anext__ (self)

WA (] —A o1 3 Fd S kAU — 4R E. MR UEERIN Y% 5| & stopAsyncIteration

S A R — A7 B

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def _ anext_ (self):
val = await self.readline()
if val == b'':

raise StopAsyncIteration
return val
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76 3.5 JHTHIA.
76 3.7 UGS 76 Python 3.7 2, aiter () WRAEE A 75 Hat GIRLHRARHTA 5 ik K

M Python3.7 74y, __aiter () R[] —AR Bk RGBT HALRS G F 5350 TypeError
B R

344 R L TXEERSE

FHETLERER ETUEZEM—F, BREBIEN __aenter Ml __aexit_ JrikiEFidT.
S PN OB fEasyne with iEA]TPE .
object.__ aenter_  (self)

L ERRT _enter (), AUARRGITET EMALRIE—A T F 425 £
object.__aexit__ (self, exc_type, exc_value, traceback)

EELERRT _exit (), CARNRBHET BEBALRIE—A T F 425 £,
S B U BRI — AR B

class AsyncContextManager:
async def _ aenter_ (self):
await log('entering context')

async def _ aexit__ (self, exc_type, exc, tb):
await log('exiting context')

TE 3.5 BUFTIA.

[Ef#
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CHAPTER 4

HAITIREY

4.1 BEFH%SH

Python 2 /72 AU B Y . AR SR A — A BT AT Y — Bt Python F2/7 304 AN LAMRE T
AP Wb, REUARIIEGE Lo U AR B AR ar QRS2 — DA (I bRiEf A ik %
fERERR B ME R A QAT SRR IR I SCHF) AU, — ARG (B - WmIHEMREG i
IR fER irS) R, EAfEa T PN -n 8RR ZHMA (B __main_ Bi) 217
ARt R UG, RSN E R eval () Hl exec () B FAFERSAILZ UL

REBIRAE PAT WP T — DI ERLAEIEE OI T HoE (BT 58 UG B AT LT Ak A
LA RS AT -

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
o BREIEXSHL,
« FE,
o IREZRRA,
o QERAE—NRE T I, WERFRRAFRY B 47
- for ¥k,
- fEwithifify, except TH], except * TA], B UAMATTEA as #5511 as Z )5,
— TESSHRECERL P A ARAS
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o import 15M].

B3 from ... import * [ import EAISNE AR ARBERFEMA T, B TIRELAT LT
S48 T XML REAEBRRO_E

del {HAIN HAREBANE R0 (B IRILSERE ORI A RGBT ) -
SR B AGE R KA T s BT E LR B, R R AETREZ S (R Z AL E) .

w%%ﬂ%E?*Aﬁﬂﬁ¢ W AR ) S AL i, B AR A nonlocal siglobal. UIRAFKYE
SEAERRRG, WA R . (BB A RN Rl A i SO & JRAe i . ) QRS RAE— MU B
PR RAERRE S, W gy EE,

FEATERL P SOA R B 44 R i £l DA TR 24 PR AT AL DU BT S7 O R 24 B 40

4.2.2 ZERHIRRIT

PR BE LT MU 2 BRG] UL - W%REQ¢EXT*A%%EE,WﬁWﬁm@ M EES
UARE SCR AT R AR B, AR R & T % R BT B S AL AT AR R, R AR APt S U B
FIA TR EAFRIA I E -

é*A@ﬁTﬁﬂﬂ*Wﬁmﬁ 2 WS ER R R IR AT . AU R] WL B A I R i 3
LSSV AR RN RIS

Y ANZFRGE AN, 25K NameError 59, W24 J/E 380 sRE/E 3, HAR & FReg 1 —
AN JRERAS B, T AR BT R 4% FRp 1l A B4 o R 20 B R (B, FF 25| & UnboundLocalError 4.

UnboundLocalError N NameError —4~T12,

U — AU P AL (B e A A4 PR B 4R A, WULARD e pAY A 2% 44 R 8 5 P 2 B A o 24 il A i
A5 24— AR E BE AU B N B s 2 S8R . XA R RGP . Python ff/b
FATEIA I B AAVEZ AR IR E B 2 A AU N AT A B — MRS BRAY Joy A ] il e AR B S
A ARG E BRI E . 727 UnboundLocalError FJ FAQ 4% H A ZRIUR B -

W gLobal AN BIAE— ARG, A 028 R BT 46 72 44 PR (8 AT 2 A s Jo= G iy 44 5 ) A X
ARG ERITIH o AARAE e =4 Wi i 42 Jey 24 250, il 0 A U R A B ) i 44 25
[8], PAReA 44 25 B builtins BRI aNA 25 SR s e R . IR P FIR e 4
PR, FHERNE M 26 global WATMAALT BT Xt H BT o 4 AR {2 A -

global i) A — Uy 2 ARS8 BAT AR B VR 3k R —A A i 22 A el o S P e b oy — &%
global if41), W% H AR LA YA IER &R R .

The nonlocal statement causes corresponding names to refer to previously bound variables in the nearest enclosing
function scope. SyntaxError is raised at compile time if the given name does not exist in any enclosing function
scope.

BRI ISR — R A B Sh . — AR R BB M4 __main_

Class definition blocks and arguments to exec () and eval () are special in the context of name resolution. A class
definition is an executable statement that may use and define names. These references follow the normal rules for name
resolution with an exception that unbound local variables are looked up in the global namespace. The namespace of the
class definition becomes the attribute dictionary of the class. The scope of names defined in a class block is limited to the
class block; it does not extend to the code blocks of methods -- this includes comprehensions and generator expressions
since they are implemented using a function scope. This means that the following will fail:

class A:
a
b

42
list(a + i for i in range (10))
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4.23 AEHBATEFZREIMIT
CPython F{RANMT: FI PRIV %H:AE _ builtins_, PEREBOREIETSBAY. s Sk i o
A%  mport builtins JEHINHLIE SRS by Rt

5= A AT A IR Y N i 44 25 (0] SE B R il ad e e/t 4 S E P R A FK __builtins_
HARFNN); X% — DT M (G — R 00T S A ) o BOAEOL T, 47
_ main_ EHedE, _ builtins_ ELEMNEREY builtins; SFE A HABAY PR, _ builtins_
& builtins B H S WFHP—D 514 .

424 5HEHMNRE
[T PR B 44 BRARATT 222 THEATI TS SR A o X TRk DA RAGHFFT B 42:

i = 10

def f():
print (1)

i = 42

£()

eval () fll exec () RREBCA N S8 BEIEHTT AL SRAARAT 44 B . 44 BT RATER 25 04 JRs o bl 4 g iy 44 5 1)
RN, HE R T A R ARG W A A S E T, M E 2R 2R T exec () fl eval () B%K
A RS HON R RS R <A AR AR E — a2, WE SRR .

4.3 HI5p

S e T T AR B I 42 o DR DA S AL B A DR At S 3 2 R A — PO 20 S A A DR ) 31 ) o7 2
FUAL, BT AR A B Rl AR BR s AT o 42 s M e A i ) A QR R A A G R R By 22

Python AT d SAEA I EE TS SF R (PIINZAABIRED) IS % 5% . Python Bep il PAfiid raise
ERRAHG K EN . FREAAMHREE cry . except IRFPRIGEN . RIEMM finally TAIMTHUH AR
EFHAN, BIFALHRE, et min 2 ks EH 2T .

Python P45 ERAMBIOR @ “A 11" B St A BRas ] AR A TAF A AR, FAESNR ST, (HE
AREAE SRR PEI AR MO Bt (ARl T2 BT EA S AU A BL)

Y ANFEGEERGAC TN, RS SA IR IIT, SRR AR, TCRR AL, B
HRRATEREIWIE R, BRI Y RAh systemExit HRHE,

S Rl L BIAAR RN . except THISKIGIEBIRSARIESE: EHG LB REGZH BRI 3F 12
Ao SR AR, IR R AR RN

filE: 57 SR 2 Python APL LA Sy « N2 T REAE Python THEEHTMUA I AN 28 51 R AR U, A
IR B 2 WA R Has T ARG T A

FiSHry &) NN oy ERIIR DA Mo raise 1 5] INTT RN ra i se 1EAIRGEIR .
U AR R A2 b T A X S A AT I A R TR AR Bl A 3 B AN T

4.3. filsh 57
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[FI#2
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FSNRG

— A module ) Python A% i importing FEAERREEWS 51 55— MR N A RIS . import B EMGE S AL
Hilfw oL, (EARME . importlib.import_module () PAXWNER _ import_ () %5
Bt ] DA Sk S AL o

import IERIEE T AR B RIE LRI, K5 R 1R R GRG0 B 24 1 1 8 i 44 B
import {EHIBREAEIE SCHXT __import () EREUIWIHMII-AEMLHSE. __import () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIIR R DA RAE AR B I AR G B . ANt ml g 2R S S g 4
AL B A SRS AT (1115 sys .modules), WA import i & PATAMRIEHA

Mimport {EAIBEATI, FRAER N E __import_ () RIS WIE. HALME S A RSHLE (B
importlib.import_module ()) AIRE&BEFELE _ import_ () JFMH BN H SR ZRE S
AL

M ARG F AR, Python 28R, IR B3 A)E —> module M4 HAIHILE . WIRIEE
ARRHIBHARARE], W 25| % ModuleNotFoundError, MUt G AHLHIN, Python & SCBl 2 FhHems A
RAIGE A PRAIIER o X LSRN ] DAL B ] (81 SR fliad i) 22 Al 1R AE BRI e

16 3.3 A E: FARGCHEHATES I PEP 302 )58 " Br 2ok AN B S AL
— BTG ARGHML sys.meta_path ZEEHK. HLAN, XA @A S AN LRI E L (B0
PEP 420),

I 2[F types.ModuleType.
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5.1 importlib

importlib B T —FEH APL k53 ARGEHAF T H.. Bl importlib. import_module ()
Pefit TAHECNERY __import_ () HEHERE. A ELR AP HDRBGE R ABLH] . HEZHIEEE import1ib
JoE SRS o

52 8

Python FU—FBEHf R, A A RTHERE T4 288, Toieb@ ] Python, Cifg@ilm)ifE M. AT
AL BEAFRIZ IR EER , Python i85 AT & HIMEE

PRATME A e SRS R H 5%, FHERERTE o2 H SR it SCE, HIE AN B0 A8 HUA T i B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

TR — AN RS T AR, (ORI RS R . s AT, AR — R A L
Beo FEHi, Eﬁﬁﬁ_path JEPERIBRAER S e R

JFABREAEH AT TUKRSHCEA XSS5, 5 Python 4R e & M7 MG —3. B
WARTATRER A — 4K email WAL, XN XH 4K email .mime W) FALLARZ T4
email.mime.text BT,

521 #H8

Python j& LT PR f0, WALE Fla &2 . W2 EEMAER, N1 Python 3.2 12 2 Hi

MO E. HREEHEA - MIE __init  .py UM HREALH. Y- PDEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 2= W P4 PR, __init_ .py

%%TU\@/‘ AR AR B B A &5 /4 Python AURSAH (LAY AUAS, Python REFERTHA G A IS A IR &A1
jés

fan, PAR KRG mE LT — A Z900 parent AR = A4

parent/

__init_ .py
one/

__init__ .py
two/

__init__ .py
three/

__init__ .py

2 A parent.one ¥ [@ & # fT parent/__init_ .py Fl parent/one/_ _init_ .py. J54 S
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init___.py.
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522 HaTEE

iy 2 A LRt 220 MR, BRSBTS T REAL TSP R GE AN R (0
HRr R REAL T zip SCPFAR . W45 B, B3 Python fE AR W] AR B A Ty . fy 4 2 B A—E S
FLHER IS RGN G BN TR To S AR 1 U .

g A __path  JEMEAMHEEA SR 1 E B AE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

i 2 ALEA parent/__init_ .py . PR b, ES ARRIETRER B LA parent HE, H4
HRHIA R B ER A Btk . [ parent /one MM BRALE A —E 5 parent /two 4R, ZEXFE ST, Python
R parent WAE a4 EEE, TEREARFERENENSTHITA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS s o

5.3 #3%

F T I ARIE 2R, Python T3 B4 S ARTHL (B3 A0, X T 24 Al R Ui i 1A 25 00) I 5E LI 2 4 Ak . LA FRTT
PASE B import BRI SE, siE K AEY importlib. import_module () B __import__ ()
REIES .

ARSI F AR DB, Bl DU ) — A PR 55 %42, U foo.bar.baz,
TEXFME LR, Python &5 5 A foo, RIS R foo.bar, )b foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERPE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T KR . HLREZ S AT foo.bar.baz, N sys.modules ¥4 foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

T AWE, 2TE sys.modules BB, WAELENH KR EH R FEFAWELR, AL
B BRI, WER{EH None, M£¥5[% ModuleNotFoundError, WIRIEAE|HEEBIAFR, Python FFLRLL
BRI,

sys.modules &R 5 #. MERE T BEASBEIR XER AL (o HABER T RE A AT Ems ), HE
2 AR A7 H O3, T2 Python 7F IR AR S BT R a4 . B W] DURME R None , i
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREEUNL, PUSIERARIE A X RIS RG], FIEHHAE sys .modules MZAFAH, R)a

MR- FAZA PRI, WETE OSSO/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHORT G, AT i i B RE A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

RS E A PRI sys .modules #ARE], WIFFMLE Python (-5 A PP AR AN ERZAFL L . BEpX
HIP AR S MRl B, B & 3% 3 FAe 2k 35 o AL HRAR AT 5 8 i A2 2 71 RE (8 FH L T R4 RO 48 31322 44 B
e [ IR S B P A 1R RARR 7\ &5 ——ENTER E RN 20T /5 AR Ny ik [ 5 5

Python {1 & T BN A ARG AR . 58— UG AT 5 0 PO BLRER , 505 MRS o] Ry, 4
SABANAE A S Eimport parh FHERBEBL . import path S SCIE RGUBEARER zip SCEFHLRAI BB S % .
TR RN R AL AT E RV, BN URL 652 A0 Ve

ML AT A, PRIl DAIIACKT ) 2 4R35 DAY RS 2R A FL A 1 ko

53. #% 61
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

%;ﬁﬁ%ﬁ?ﬁiﬁTﬁ?&ﬁ?ﬁ%ﬁﬂﬁnﬁ%%’rdﬁ)‘(lﬂ‘]%%éﬁﬂ%, BLFEAR R AT QB X SR A
L.

TE 3.4 A5 T 7E 2 /i Python AP, AR S B EGR M 20 25, IR A TNR IS AAR UL, o
MBS AR ARG, HORHRAES A s

5.3.3 BAF

FANUEI BT TP s AP REARPGRE $AHT. SABTAPREE: TATH FASEAT,

T TAE R AR IR A, JRHE A S AR MR %4, H sys . modules ZAFE KR XA
VLS TH# sys.path . REVBHEL E N BRI, SO TROHENE L sys . meta_path FSHIHT
AR R G, RARAT g

AR 72N sys . path (8 package.__path_ ) i FRM—I), FEBEN AT IR BAR T I
WY . P AR TN # sys . path_hooks IRANENHY AT SR, HARATPrid.

5.3.4 TiRE

YR E A FRIBIUE sys .modules THAE|I, Python HE MK sys.meta_path, Mot Siogies
RATRIRIN A . X LA L WU DAL ) AR S E N 125 AE AT A BEZ 4 FRARRL . JCBRAR A 4R AR 20T 5
WA N £ind_spec () WMIIE, MIIEEZ =S8 A0, SARSAMERBE (i) . JTimA ks
TS FHATAr SRS SR 2 e 1 BB AL PHA S 24 BRI AR o

2R 0 B AR AR A T Q0 AR BE A S AR PRI, BRI ] A G AR A REAL B A BRI
B, 2R [H] None. UIPR sys.meta_path &bt A2 2551 R R BAG AR M BB 5, WA 5] %
ModuleNotFoundError. fEAAHAMT] % i B _EA=44%, I S AR,

JCHHEE R AR £ind_spec () JIIARMHA MR =S8 - DRES AR SERREL TR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM L E . XITREEHER, 5= ASHCh None, {HX}
TIBRE T, BoASHNLE __path  BEERE. WRMNE __path  @YHEICETI, K51k
ModuleNotFoundError. #=AZHue— R NTIE IR H AR BIA B G SARGEMNSAEE
T2 E) Fe A~ H AR

T B ATE SR AT AZ UG Ty e g1 . B, AR KR v R e A7, WA foo.bar.baz ff
HAEMITIHR ) SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). fE
2 A foo ZJ5, foo.bar ¥l s KK A G SA, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hig—¥FHEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) .

_

AU A A A ST A . UL None IAMNKF RN =N SUUE AR, X AL EU2R 1]

None,
Python [FJERIA sys.meta_path HA =FICimaiay, —FhEE anf 5 A P B, —FhE0E anff 5 A
VREEREH ) B A — R ENTE A S AR B import path fIREER (Ripath based finder).

T 3.4 WU 5# TE: The find_spec () method of meta path finders replaced find_module (), which is now dep-
recated. While it will continue to work without change, the import machinery will try it only if the finder does not
implement find_spec ().

TE 3.10 fR Y585 Use of £ind_module () by the import system now raises ImportWarning.
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5.4 g

B MR N, SANUERE N EZ R e (&) . N2 AR
FR A3 i A R T AR ) TR B H:

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 import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

if spec.origin is None and spec.submodule_search locations is not None:
# namespace package

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
# Set __loader___ and __package__ 1if missing.
else:
sys.modules[spec.name] = module
try:

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

THEE A T A
o WRAE sys.modules HAFFERTE AR R, SARMEST LR HR].

o TEMBAFAATIRACH Z 1T, RBRFFAFAET sys . modules o X —gifRKCHE, POMIRBLERATH AT
A (EHEEUREN) S AMA S B HRME sys.modules AT IRTERINGE UL T /Y TCFRB I FI
RAFTEOL N R 2 U .

o AARIMERRNL, WHRBLER - HERINERMBR - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na BRI i B S IR EAE A P . XS EHTI AR
7], Ja# AL EE MR R B AE sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANEI S E S AR B (1 i 78 61 0 A8 15 ok
“_init_module_attrs” ), FEFZEW B 2305

o BRI ST %), FE SR R B 44 250 AT A TR NERY, minEias
P BRI N A2

o FENNEGSRR P A EIF L4 exec_module() [REERIF A —E sl e T AGEH I IR 8] (R

TE3A MR T: ARG LS TN A AR TT . XEAEPAHT/ZH importlib.abe.Loader.
load_module () F¥ERPUTHY.

% importlib SE I 6 FL 2B R I . T 2EIITE sys .modules HIAEFRMIIRA FRAFRBUBHT G XA 7 i R E S 1 R A
PRI AT RETE sys .modules WL H & o R T RAASIAIRHEST A, ARIERETEHAD Python SCHLHEE .
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5.4.1 jnE;2e
PR AR R AL B M T e . BT, S AMLHIVEH importlib.abc.Loader.exec_module ()
FEFAGAN—DSECRMATE S5 . M exec_module () & bl R TA{EER 1 20 .
TINER 2R WA Z00 2R 5 oK
o QUSELHLE— Python #ib (TjdE Py EALH B SIS MBI P RE) . INZRas W %A ) 4 R 6y 4% 45 )
(module._ dict__ ) AT,
o QRIS TCEPATREREL, BMiZ5| K InportError, ANiFFfE exec_module () H[E5] KT
f HAth S B % 5
FEUZEN T, A AnaEs ol DUE R—X5 s FEIIEIL R £ind_spec () J7 KRR [l — AL, H:
AR SN selt.

B s i PAE PRIl S create_module () JiRTE MBI QI 5 . B2 S48, R
HoRAg UL, IR BT BT R A BRI H . create_module () AFFEAEAH G ik EALA)E
Yo APRAEHGR ] None , S ABLHIRF A 1T QY EDHSER .

TE 3.4 G In#k#%811 create_module () F¥E.

TE 3.4 UAYAETE: 1load_module () H B exec_module () I, S ANLHISRHINE N A FERTHEAE
HRE .

HNTHIABEMEBLSEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

BT PATERZ A, Load_module () JyyAANSEBL b SCHAR R I A FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFERGE A FRIIBLIT G , IIER S T EAFERT B, (50 imporelib.
reload () ¥ RUEIEM THE.) WIHLA AT sys .modules #1, HIERELOIH A
B sys . modules.

o TEMBASPITERIACHSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmMEL

o WERMBR, EARDIFL AT ETMAZ] sys.modules HRYHEL, (HELN LFES RN K
WA, H BT RS BRI S kg B 5 e 2m 2y .

JE 3.5 MMy &2 W 24 exec_module() B & X fH create_module() K & X B R 5| k&
DeprecationWarning,

TE 3.6 RIS 24 exec_module () B X{H create_module () KE NG| % ImportError,
IE 3.10 iR E: i load_module () ¥5| %k ImportWarning,

54.2 FiEHh

240 AR ZEALE] (B4 importlib APL import X import-from iBA]JEE NER) __import__ ()) Mz
—ASTARHLRE, AR Ay 44 A5 1A P SR — N PR R i 48 . B, AR spam A — TR
foo, MFEFA spam. foo ZJ5, spam ¥F-HA—A48@EEAHN PR foo JEME. MRANIAEA WY H %
ZE:

spam/
__init__ .py
foo.py

HH spam/__init__.py HHUTILATHE:
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[from .foo import Foo

IEAATIN ARG £oo Fl Foo LRI EIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i BGE 1Y Python Z RS0 E LN, X FEALK AT eSS N, BB LR BT ARG — DA REF
RS — SR WA sys.modules['spam'] fll sys.modules|['spam.foo'] (Bl Lk S AZ G
AR, WEE LR R NETE T foo JEM:.

5.4.3 =R 1%EA

FANUHITE S AWIE] & A KA MR ZRE R, Rl Kz . K2 8UE SR A B .
REHAAR U R Y H 82 5T M RHOR B R e e AR A5 L

FES ASYITB]) (8 RS T SR VPIRESHE S ARG P FZ A%, (91 e G AR AR Ui I ) P e M T
BN 2 18] RE R — R0, BEAVFSANUEI AT INER AR, FEBca BB AR S I 20 T
DR MBS TTAE

PRSI HUAK Ui P S A I BRI G __spec_ JEAEXS AN A TF. A AR HLAR I TR AN A AR I S

ModuleSpec,

TE 3.4 BT A

5.44 SAHEXIEREM

AL AN Y 1) SRR A WA U IR e MR S I S Jm v, TR s AT 2 1 58
S
__name___

__name__ JEPEMAIEIR NI SERE R E AR A PRI T RTE 2 A R GE rh e — bR RS
__loader___

__loader__ JEIEMABLRN T A RGEAE MBI G H AN E A G X EZRMT WA, @
MT RN B L HIhEE, BIAPRICOCIHRE] N 2085 i) B -

package_
The module’s __package___ attribute must be set. Its value must be a string, but it can be the same value
as its __name__. When the module is a package, its __package___ value should be set to its __name__.

When the module is not a package, __package___ should be set to the empty string for top-level modules, or for
submodules, to the parent package’s name. See PEP 366 for further details.

This attribute is used instead of __name___ to calculate explicit relative imports for main modules, as defined in
PEP 366. It is expected to have the same value as __spec___.parent.

1 3.6 iRHYEEH: _ package_ Hill5 __spec_.parent HAMFEMIHE.
—__Spec__

__spec__ JEMAIIBENAE S AR B H RS BB . X __spec_ A IERRIREE R R I H
FAF 52 B ) s e A, ME—RIBIANE _ main_, HWPAY _ spec_ S EEEIEILTIEH

None.
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When ___package__ isnotdefined, spec_ .parent is used as a fallback.
1E 3.4 BUFTIA.
16 3.6 UMAERHE: 24 package_ AKE MK}, _ spec_ .parent & HERLRYI.
__path__
WO, (NS IE R Z M 2 ), ML A BRI __path_ J@PE. JEHEEUH
FATERAS, HAR __path WAL DA AR __path_ AhE, WHEERA
e NZ T . X path iIBEHEZHTEAET L 4.
N UBERA N ZHA __path &M,

_ file

cached
_ file  J@WIEN (WURRE, HAELBUNFAE) . EARERAMBHITE A (nhbe
M), BB T IS RS EA RS AR UL 3L S R SO B AR . BRI A
POoRULATRE R B, PIANESHEEER RS TPy C B, HF HRARGWAT RSB IRATEERE X
HHEBEA R E S (BlUE MBI E A RER) .

WRBE T _ file W __cached @MW RERPORE, BRI WAL C gAY
& (RIFARgSef) o BEE IR M AT BAFTER BRI SCIF s A AT DATRT B 8 o) 8 o 136 SO 247
TEHIFLE (2L PEP 3147),

R __cached  MIMEfERBE _ file WHBFRERPORE. (B2, MRS IIMAY. K
Z, MBS RERMS (__file_ Ml __cached_ & HTIRA M) FrHL ML AGATHUEILAS I 1 i
T7 o PRICAR— A28 nT A AT ISR S EZ A REA SN ER, AIRARAG AR L2 37 St 2l 24 1) o

5.4.5 module.__path__

MRIEE S, R MR EA __path_ JEME, 2.

W __path__ @HERTES AT WG . FESANHINE, RIS sys.path BAMIE, /I
FEF AR MR &SR . H2, _path  #H & sys.path ZEHLZ R,

__path_ IR TR R AT BT S, HEW PSS fEHT sys . path BN EIRES T4
i __path__, JfH sys.path_hooks (L. F30) &7Ei i) __path__ BB,

Ry __init__.py SCAFRTABCESCE S AY __path__ J@fE, 1 HIX27E PEP 420 2 i SCBlan 45 25 6] 4
Ty 5. FEE PEP 420 51A, a2 25 A AR BRI __path H2{UEH) _init_ .py
X AN 2 A3 4 SRR E _ path .

5.4.6 EiRHY repr
BN OL T, AR EA —AN AT Y repr, (HZARA] DA _FAR @i, 7ERR g A& ui il ek
T HIAR BRI 521 repr.

WARBLH HA spec (__spec_ ), FAMLHIRFA N B RA N —A> repro WIRA MR ML A F] spec, T
A ZRGER B TS P i 25 o] A R AR — A BRI repre BEAF2A I module._ name_ , module.
__file PAfimodule._ loader_ ffJyrepr (A, FRHEM EKHIFEBBNEGAE.

AT 2 B (8 Ry At 0 L

o WUREIHHEA _ spec_ JEME, H RS S M KA repr. AT 11 J& 1445 "name”, “loader”,
“origin” #1”has_location” Z£4¢

o ARBIREAA _ file  JmME, XSBUHIERLER repr f—i5).
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o WRBIHUEA _ file  (HREA _ loader_ HIUYHAN None, NIIMEAFHY repr 24 HIAFRILR repr

g —i 7>
o MFFHARNGOL, HE repr AR __name__,

TE 3.4 it 52 5 : Use of loader.module_repr () has been deprecated and the module spec is now used by the
import machinery to generate a module repr.

For backward compatibility with Python 3.3, the module repr will be generated by calling the loader’s module_repr ()
method, if defined, before trying either approach described above. However, the method is deprecated.

7E 3.10 fRAY52H : Callingmodule_repr () now occurs after trying to use a module’s ___spec___ attribute but before
falling backon __file_ . Use of module_repr () is slated to stop in Python 3.12.

547 EEEFHEEIKY

f£ Python M .pyc SUFMBC ZAF 7 821, ESAZAF B R EHI .oy WOCHERTES . BOAR O
T, Python sl ¥ T 5 A GAT S AP ORI SCIF R BT 18 BN TR BRI R/ N AR SE B — i fEIsfTi, FAR
GE 2l B G A7 S A ORAT B R RN IR S A SO RS 1 A R AT A AL

Python B30 FF “EEFIGA)” ZATICNE, BIGRAFIRSCIE N AW A (EI A 2 TR . AP E AR T I Ay
-pyc XF: A ARG AR, XA AT IR A ) . pyc SO, Python Sxif i KIS Y SCAFH-F5 45 R ey
A5 G A ST P R A B EONS SR 5 A A R e SRS A R T A B B A7 SCPF 3 52 9 2R3, Python
SHFE O H AR A BB T R A I A S T AR A L pye U, RELAFAE Python it
%F;ﬁé%g%ﬁi@ﬁﬁio HERET AN . pyc XIFARIERFT AW Eid ——check-hash-based-pycs
R .

%3.7 HAGSE R S0 T BT IR - pye SCIF. FEMZ BT, Python HSCHREET I (W] B A & 7y A AT HI A
Rtk

5.5 BT HBENEHRE

TEZ HC 248 M, Python i A7 JLARERIARY JCHAR AL RS . P2 —2path based finder (PathFinder), B
BRWE D25 B FIERWimport path, FAEARS HAEE— I TR EERAAE .

BT ER G B S AAE I TS A . BRI AR, KRB B BRI ALE I
AL PR B AU PR AR R IR A 2% H B de

RROAR BRI H AR AT G S BL TR S E AR G A SRR I A TR 3L, AT AR B2 FRRR SO SR Bl 4 Python
URIY (.py 3CIF), Python FHTHS (. pyc SCIF) PARILZZRE (BIAN . so SUMF). AEARHERE S zipimport fEbRY
SRR, BOABARAC B AR IE REALHR T A oK H zip SCIFRY LR SO 2R AL,

AR H R OUBRT S RGN E . BT ARG ] URL . $5 2R A 36 i m] DA 43 5 8 2 (A L o7

BT AR AR SR OL T RN 8 T AP DA REY R E il TR R AR 4 H BRI, N, A SRARAR 2L
SCHEM % URL JEA B4 H , AR AR S — >392 80 HTTP i CAEM 2% A B8 7. X A8 7 (W]
PHHXSG) W23 Bl—A SR N IR path entry finder , VAR RARI—A% 1ER R B 28 B i
.

et AR B T AR EX—ARE, Hldmera path finder Fpath entry finder WA~ ARIE K
BB BT X PR A AR AR AE T AL, SCRAEI MY, BAE S AR AU 7 s e, B
KB — SETILEENEA MY ESRM . Frlt, TR ERBIEN T SASBEYIE, TEEF)
sys.meta_path #Jf.

MHZT, B H B RGHER M L DU T AR A A Sy, ks b, WERFTEM sys.
meta_path BERETHARM AR, HASHLMEESK HARSPMGE.
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5.5.1 BEFEERSE

path based finder 2x M5B HRANMEE idpath entry “FAFH AR E (L E 1Y Python BEHLFIGL. S84 H ik
SRR R ALE, HENTEALZRT 1.

VER—FhCHAR A AR A, path based finder SEILY_ESGHIAR) £ind_spec () HH, (HRBEBMINATF T L
FEInEa1-, W R A FIRLE AN import path ZEHEAIINZE «

H=AAr B Hpath based finder, sys .path, sys.path_hooks fil sys.path_importer_cache fiffiffl. &
WG __path__ JEMWSHER . AL T AT T E R AL S

sys.path (& — MR AU ROV SN FAFR SR . EVIHLH PYTHONPATH FREEAS & DA X 2 Fh L
MR LR LI L B ERIAMIE . sys.path TS H W& XA RGE TR H 5% zip SO KA T
BZREHRAILE “PIE (B site Bile), Fl40 URL siB0E AL, FF sys.path Y KA T4
BT A HA B 2 R 2 1 205

path based finder J&— Ffhmeta path finder, AN HSESREEECHANETERENERSD
find_spec () KRB Bimport path 82, 4% h find_spec () £ A path S5, BE¥E— 1k
DI AP ER A 3l H N R NI T S AN __path_ JE@ME. W15 path ZHCH None, X%
NIRRT, FRHH sys.path.

The path based finder iterates over every entry in the search path, and for each of these, looks for an appropriate path
entry finder (PathEntryFinder) for the path entry. Because this can be an expensive operation (e.g. there may be
stat () call overheads for this search), the path based finder maintains a cache mapping path entries to path entry finders.
This cache is maintained in sys . path_importer_cache (despite the name, this cache actually stores finder objects
rather than being limited to importer objects). In this way, the expensive search for a particular path entry location’s path
entry finder need only be done once. User code is free to remove cache entries from sys.path_importer_cache
forcing the path based finder to perform the path entry search again’.

WEREARSE HAAET ZAr, BT AR & RAE 21540 sys . path_hooks WA TR . X5
KPR 2R B AT A SIE— S50 IIERRMEARIH o AR X G R ] a] 4k PR
1225 H Wpath entry finder, 325 % ImportError, HTHAZHEHR MM InportError RIRM T T
B EN Spath entry KX Hpath entry finder . %55 2 B I GREEIEATimport path WIIEA. B8 11V 1%
IR ET AT R X G TR X G i th 8 T (UANAT LA SO R GE T 4 2 UTF-8
S ERY), WRETIERSSE, BEW%5IK InportError,

R sys.path_hooks IEAEERI A MR [l path entry finder, WET BAZAIE AT £ind_spec () JikHF
1E£ sys.path_importer_cache H{F A None (F/RILEEAE S H %A X WA A48 Hi% ] None, FIR
Wemeta path finder FTLEFRFZAHL

IR sys.path_hooks HFEApath entry hook B]VH XS MR BEUE & — path entry finder, WIPATF IS
B R B R AR K — MR FAS UL, FEAE I B A gl T

MHITAEH & - NS FAFR R - BB sys . path A HIE AR 156, GRAHN
I LAEHSEATEAE, W) sys.path_importer_cache HURSAEHUAR(TE . HIK, fMEHAE RS 471 T
YEHSRPMEM TR &K, 5=, fl sys.path_importer_cache i {i7f i importlib.machinery.
PathFinder.find_spec () Frik [El &A1 & S5 br i) 24 5 AR H sk JE2s EArER

3 In legacy code, it is possible to find instances of imp.NullImporter inthe sys.path_importer_cache. It is recommended that code
be changed to use None instead. See portingpythoncode for more details.
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5.5.2 BRIEFZEHEHEHN

RT CEFBSRFEHIR AR A, WA T G4 S AR A B A, PR AR A H A R AR A 5L B
find_spec () ¥

find_spec () XMW NSE, MEFAMBRETRRESTR, UL (TER) HAFEER. find_spec ()
IR MSEH ) 52 A TR B RS DL o XSRS TR (5 gy e (EA—BI5h).

To indicate to the import machinery that the spec represents a namespace portion, the path entry finder sets “submod-
ule_search_locations” to a list containing the portion.

TE 3.4 I 5EFE: find_spec () replaced find_loader () and find_module (), both of which are now dep-
recated, but will be used if find_spec () is not defined.

BIHR AR H ARG TRE S LKA IR IE R — A L8 £ind_spec () o JPRFFIEHE
fi%ﬁﬂﬁﬁ\ﬁ%%%ﬁ%%o B2, WRAERARA HARE LT find_spec (), XKW MEEITENS
el

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

KT G HREHA R AL, FEBAELAERBEREZF I CBEERES T THNESR
find_module () F¥k. (HEBKELHEHKL find_module () FIEMWHL AN SHWH path 25 (B
MBI C Sk B XA TR A TR R 4 R E )

AR H AL find_module () FYEEFH, HHENARFBAELKH AR 0 a4 25 0] 52 L3

4. M £ind_loader () fil find module () IRFAET —MEARA AT, BA RGN BT
find_loader () MAEE f£ind_module ().

IE 3.10 Wy %% . Calls to find_module () and find_loader () by the import system will raise
ImportWarning.

5.6 B ESARSE

BB P ARG TENLE R sys .meta_path BYBRIANE, | RFHEEEEN B € LI ITis124
¥

— AT KR A AR T A B AT RIS S U S A R G A APT, IR 4 B i ) B
__import__ () BRELTTRESLNS T o XA G n] DAFEAR B Z S iz L B R AE SRS BE e ek AR 5 A
ERAT R -

A EHL TR, IEAE O AR DN — A TR AL (A2 AMESARS), RFEEHZM
find_spec () 5|k ModuleNotFoundError MIFiR[E] None BLENE T . &R\ J5H Fn TG A1 R I 24 4k
gk, M5l kSN ar A REER,

5.7 BHEMEA

FXT A AT — DA AT RN AN G TG . A ECE 2 B A5 2R S Bl A
RAPHXSFA, H—DRSZENED SR B, 4E A e Rgi:
package/
__init__ .py
subpackagel/
__init__ .py
moduleX.py
(B T—)
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EHE—5)
moduleY.py
subpackage?2/
__init__ .py
moduleZ.py
moduleA.py

RERFE subpackagel/moduleX.py ibse subpackagel/__init_ .py W, PATFSAEEERN:

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

A xPF ATTLAMH import <> 5 from <> import <>ifIk, HADHFEARGEEIME —Frfa; H
JEFET

[import XXX .YYY.ZZZ

N 24t xxx . vyY. 222 fE AT AR, (H.moduleY A& — AN R k.

5.8 Hx main__ BY5FREIN

XIT Python ' ARGEKUL __main_ MEHUZ—AMHFIRIGOL. TEUIHES — % FRNE, __main_ HEHUEAE
fRRESR R B BRI, 5 sys Ml builtins REML. (Hi, SIPEARE, EHAPHEHIENN
BRI, RN __main_ BRI ARACHY Ty SRR ISR R BT F A B4 RO AN A R

5.8.1 __main__.__spec__

s __main_ BRI N, _main_ . spec_ &PFIREAMIVIHEE None,

24 Python Pff il —m BEHH B IF, _spec_ S PLi NHIALER BAL BRI . __spec_ RATE
_main_ BEHWERPATEAHSR, zip XFEHE sys . path & H— 0 B BUE T,

£ HARMTEOL T _main__.__spec_ &y None, PFUAMTHHIL _main_ MR AEZS I FA
AR BRAR X [

o R HBPLIR

e —ciEIH

o M stdin iz47

o FARM IR s T

WEEAER MR OLP _main__ . _spec_ K2 None, BPAESCHEMBEAR L nl AVEN —MEEEg
FA WERBELE _ main_ HEITCEURAER, WEET -m T,

EF R EEAE _ main_ WY SARRH __main . spec_ HNMECER, BN
P RRagEE . KRB TATF: (] if __name == "__main_ ": FflRARIHYAIEHAL
DAERRPARIETE __main_ iy 2 [T A A A REAAT .
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5.9 &E3k

S H Python A= 2 W1 24 B KA TARKHAE . AR GRS U] R FT AR, (ARG %30
ZIEVFZ KA E B

JZIRE sys .meta_path HAKUIHIIL PEP 302, L4 R LI L PEP 420,

PEP 420 introduced namespace packages for Python 3.3. PEP 420 also introduced the find_loader () protocol as
an alternative to find_module ().

PEP 366 ik 7B __package_ J&Mk, HTFERBHAY AN FA

PEP 328 5| A 74X HURAXAHR T, HPIRSEH T __name_ iEX, % PEP 366 Jy __package
IMAFLE A o

PEP 338 & 3L T R A AT -

PEP 451 7£ spec X5 AN T X3 AT RS R R . BRI # g i R B DAL A% 22 [l 5 ABIL
o XEREAR SRS ARG T — 28 APL I A A FR A AN 2 A — LB i vk

I3
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ARFERFRE Python H A GRS MOCER I & L.

WL TEARRNSZEET T, ST BNF SRR IATRIA A ZIAE T 2 (R ) Tk
FNLEA IR

name .= othername

HHEASHESL, WXMERN name #Ei#¥E 5 othername fH[H.

6.1 EARER

YR PR FAB AT A P T B BNl AR, X N B2
IBREAFEIRA TR isfr

o WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

%i[‘ﬁﬂnﬂﬁlﬂ%f’ﬁﬂﬂ‘%ﬁi@ﬁﬁ (B, PR % BRI B RSH) . ¥ RLAUE LENTH T
AT A -
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6.2 [F¥F

T ERIBAR R BOTR . AR TR RN, AR S . S B S AE
AR LRGN T iAo

atom = identifier | literal | enclosure
enclosure = parenth_form | list_display | dict_display | set_display
| generator_expression | yield_atom

6.2.1 #RIRTF (BFR)

VERIE T AR RIS AR . TS FEAT IR Ao K0T — 7 TIRHARNEAE S, VAR & 5 902 JRIH %
HZASEY P E P

ARG E B —DRRIE, W TR R AR X R . B Z PRI RS, 2O HOR(E R 5] &

NameError 5%,

FAAT BRI 24 DASCASE S BRI SO A — B BAF AP AN B 227 3 T 3k I AN AP AN B 271
RILREE R, BN IREN AR ik, FAA PR A S 2 BB — R K AT, HedfS
RAFALL , BRI T RIKFHEA PRSI — AT R Z. B, HIAE—1 40 Ham BZEPAGARIRAT
__spam 2PN _Ham__spam, XFMFEARML TR AT I A Ak AICREERUS I A FRORK (i
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FFMH{E
Python SCRFFAFER ATy I, DA S LRI I f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IECRACRE R o] — MZAE IO BRI 5 (A FA7as . BB PR 280 - M ORI
B (280 W, ZETREIZOME. RS ILF @i,

JIA P TRECER RS T AR AT AR B 2, RO RAR R A B A A SE PR {E . 2 YO BATH MR 7 RIE K
5 (RIS R AR P SCAS A R B R AN IR L) W] e A3 B AH R G 52 B A1 BN FIX 4

6.2.3 HEESHIFN
7 4 5 2R A S AR [ 4 5 T i ] ek U 3%

parenth_form := "(" [starred_expression] ")"

iy [l 955 1 2R 2N FRF R % FR IR AR AT ARV RS R & £ —Es, ExE—
AT B, ERTAEIRRIEAS IR TR Y A Bk

— W NN B 55167 — A2 A R . T OCAUR AR TR G, IR -5 TE{E AT R 4 B
(B B R 25 TC2H 7 A f o0 5 AT REAH A1 B T REAN ] ) o
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TR A AN B S Y, SRR R IE S . BISMEDLR 2 e, XIS 4 = b2 -
RVAELFR AP AR TR 2" S FEUSOF 20 WA SR TT Rk

6.24 JxR. RES5FHMET

BT AR, i, Python ST 40 “HR” WA, GRS HPRTR:
o AR A A
o RN AR R ST R, B AR F K.

e A VTR

comprehension
comp_for
comp_iter
comp_if

S G2 — R AR N =D —A for TAIARZABIEZ A for B if 41, FERXFHEIL
T, A SRITE T SR A for B 1 PRI — MU, NERAMMFRE, RIGERE
N R RIS e Fk AT RAE A AE— AT R .

Ak, B T4 for TAJHRYANAAFRIAA, MR RURAES — M REURE M RN AT . X BEH fR
W HARSIRIM AR S “itEE" FISNZIIE IR

BN for FAaIFERIT R F R RS HBEINZEREAYORE, RIGEN— S 8E 4 Rk
ERIERE . GEH for TAYRA IR ZEM £or T4 AL AT 57 1k 45 A2F A BEAE AN 2 AE s P Wik A8, e
] REAMHE T MM E AT S 3RAFAOE . BlN: [x*y for x in range(10) for y in range(x,
x+10) 1,

J TR UG AR B — D RBLIE R A s, ERSIREME BN L] vield #l yield
from FEiAH,

M Python 3.6 J14G, frasync def RELFW AT asyne for Fh)¥iEfasynchronous iterator, J£ async
def BRECH HE S DARAEST ki RiA U5 L for 8 async for FHPRAAM, H T EHIMNY for
8¢ async for 4], BA[REMHawait Fiba. WR PSS asyne for FAJE await LXK
B HAWE 20 e P HE R 2O 2R A asynchronous comprehension . 53 A1 52U R] AR 0AT B I e i P A2
AL iS5 PEP 530,

1 3.6 BUFTIMA: FIA T FAES
£ 3.8 JRMEEH: yield Ml yield from FERUREMEMT T HEEH .
e 311 M5 S BUTE SR Ve S A BRSO A U b () S P ol AN O R 2P 1l

assignment_expression comp_for

["async"] "for" target_1list "in" or_test [comp_iter]
comp_for | comp_if

"if" or_test [comp_iter]

6.2.5 FEKBR
BN SRR AT R S ik R 1)

list_display := "[" [starred _list | comprehension] "1"

PRRRET =P SR, AR — RS FRIRAX S — T ORI E . M3t hiE 50 R —
FINFRBA, HouR &M A B A POREIHLIT S ZX 5. Bt SR, SRS
XA A RO CR I T
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6.2.6 E8ET

AR RN SRR, 55 RR A X HITET 3A 8 52 B A

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

EARRE—DHR AR AR, HNEEE— RAFRE AT ORI E . Y4 =57 F
— 2R, HotR AN ERHPORMEF ARG XIR . MRS, Fa MRS
Ji A A R TR I T

AR (3 R R mERT R .

6.2.7 FH TR

FHERZ— DM SRR TR =1 TR H (BEAEXT) R5:

dict_display = "{" [dict_item list | dict_comprehension] "}"
dict_item_ list = dict_item ("," dict_item)* [","]

dict_item = expression ":" expression | "**" or_expr
dict_comprehension = expression ":" expression comp_for

FML IR T E A ST 42

MR — A HIZ SR F A H TS, BN NEZAPOREAE LCFIE & H . BT R2NE
?% HAF TR AR B o 3K TR VR AT ATE 7 ML 2% F 9 b 20 A e AT ) ) R, 1 e 28 S (ELIF o e Ji—
WE R BERE .

WS ** FoR F R/ BRERIERAURE— N mapping. TS PMAZIBE 78 FEHEHSE
e SE T ) ML ISR SE I ) 7 S £ BT BB

TE 3.5 BUFTIMA: PREEIFIIER, FHeblh PEP 448 i,

FUHES G PRAEAHET AP, EFEAR SR pINRIEX, JRHAE_ERiER for” fIif” 1
Ao BHESAGITES, MEAGPRABAMECR S E AT AU B AR i) 74t

XA U R B R A UTE Z R AR R R IR e — v, (RRUER, SRR yhashable, SXigHER T
Fﬁﬁﬁ@éﬁf‘go) B AP SR ST S BT IR S — B (RITE /R skl Y SCA)
R R HE.

1 3.8 MU 5£ 5 A Python 3.8 2 Fi i UL o, 3 SCF B AE R SRAEY . £ CPython 1, {H&
SETHRPORIE. R PEP 572 (9523, M 3.8 JFih, e TEPORE.

6.2.8 AT ANX
Az s R R T B35S R SR B U A o

generator_expression = "(" expression comp_for ")"

Al FB A ST — T A AR X G HAIRSHES MR, DOBIHE T & 2 I B9 5 i A O 45452
PSS IR .

FEAE R R A T S B e AR A R next () JriRrIHE DAY okl (BP5 3
AR ) . B2, FHAEM for TAJNMFTIERXT G2 L RIRIER, PRI E B s s
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TEA A B A WOE SRR E] , A R TESRICE — ME A 4. JFZER) for TR PAKIRAEM for 1
AN AR A A TCIRAE AN IV ORAE, A E AT AT RE S HOMET M e 22 M AT AR R AR (E . 1
: (x*y for x in range (10) for y in range (x, x+10)).

[l 4557 BT — ST Pl DA I . TR S IR 5.

N TR T IREN A AR R A B U R, AR IR SO A S P yield Ml yield from 3K
WARA A Rk asyne for ThjEawait Rk, MFH FF £ mERAEX. FPERGRREA
SRl —NET e A g R, R IE T R RS (S A R ).

1E 3.6 T BIA T b Al ikt

TE 3.7 B8 E: 7 Python 3.7 21, Sl ARl RIAA H B Easyne def PR R, M 3.7 TFlG, (EAT
BRI RSCHT T DASSE ) S 20 AR s ik

TE 38 AR : yield fll yield from fEfRUHEREMEHEBEH

6.2.9 yield Tk

yield_atom
yield_from
yield_expression

yield ik 2TE E Y generator PR asynchronous generator PRI A 4 F 2| R i B BEXE 2R 400 U ISR A .
TE— A eRER A yield Fib 2 XA R EE 18— AR AR R AR, TTFE— P async def sRENFEH
B S XA VMR R B 1 — A 2P AR R R . -

"(" yield expression ")"
"yield" "from" expression
"yield" expression_list | yield_from

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

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

HI T E AT N S BN, yield R URBAR TR R T 5 B ORI A a2k 3N i
A SR I 550«

T 3.8 MR8 B % 1A S B S UM AR il e 18 s U B S AR P yield 635K
NIRRT AR R A, A IR R RS AT A e B B A AT RN

WA R R B N, B R [N N A R A IE AR . SR E I A s A e R B AT
PATIT R S AE XA A AR A AR R IR . X, RS PATRIE > yield FikX, EXHER
RS, A AR iR B] expression_list BfH, BE WK expression_list P NN
B[] None. iXHLFrEMHEEAL, SEULITA RERIRSHE SR E Tk, WG RN YAgE . 89765,
PSR AE AR AT A S 3 AC PR A5 45 . 21438 150 U8 AR AR O AN R E AT, XA BRI B8 7S yield &
KR — IR S L & —E . R 2 )G yield Fib UM TG AT i i k. s
H__next_ () GE¥ Rl for 3 next () WERE) WEEE K None, ZEHMER T, WHREHsend (),
&5 SR R A 2% )5 VR

B X S (A i gs RS P RE AR AR, B4 yield 2%, BNIEAGZMNAD M, HFHENTRIAT T AR
_i;o ME— 1 DX A s R B RE 45 HIAE B AE yield Jaag Wb LAk L AT Fas il s 25648 31 A i as i I A

et ry S8 T AT B FeF yield ke ASRANARAE (N5 PRGN 2 802 PR i [l 1) 4955
ZHIBAWE ST, R AR ACAS 1 c Lose () Trik. close JTiR AAVMEM RN finally TA]HAT,
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M yield from <expr> Hf, FrEfitf)3iRNabdid — Ak X 4. BRI ERXT S = A FE
O E AL A U H A RS T E R . AT T send () A8 A E DA RATATT 3 t hrow () 15 A5
WA TS I BN S LA T2 EAE . WERAEXAIEDN, A send () $5] K AttributeError B}
TypeError, [fiithrow () $37RI5| & FrE AW 5
MR ZERIRTENET, #55]%#) StopIteration LB value JEIES NN yield Tk X HE. B AES]
% Stopl)teration I S i B, T DATE PR a2 — N i E i B s i B G A TR AR
[m]—AMHE)
TE 3.3 A HE: IS yield from <expr> PABFEIEHIMA — TR
24 yield iR AU M TE A A4 M A ME— B 2Uh), 355 T A I
2%
PEP 255 - fAj iz g 2

TE Python H I AAE s Fl v i e 1d AL
PEP 342 - jilfi s B 4 24 g 25 3 Pl A

AR LAY APT ANER RIS, (EHAT AR R VE T SRt AL
PEP 380 - 4L4 ?ﬁzbk%%ﬂ'nﬁ&

5IA yield_ fromiBEEMHRWL, DA EIZSFEE, T A s -

PEP 525 - Sl k2%
AL 2 PR R B A AR I REXT PEP 492 HEATH R F2 1L

4 R R BB

AT/ NI T A S E RS . EATT AT T4 A i s e B AT

TR AR AR O A AE AT IS DA AR 805 & ValueError B,

generator.__next__ ()
FEUE — A A AR SR B PAT BOR M R IAT yield ik R A7 BARE AT 24— A s bR 250
if next_ () FFEREATE, HHIH yield FiEX B2 HUE N None., BiESHEHATE T —A>
yield Zik3, XBfAE AR RIS, 1M expression_list W{ESBHREIZE  next () WA
J7 o QARAE AR T A T MERR , W5k StopIteration F .

BT i e B A, BN for AR Ee N B next () PR,

generator.send (value)

WAL AT I 1 A AR R “ 38" —AME . value ZH05 R 241 yield Tk XHIL5HR . send () HiES
R A s B P AR R —ME, BCE IR A B AR PR AE TN AME R H W 255 & SstopIteration,
B send () KJFshA AR, BUMPA None fE R SEL, BN A 0T AR IERY yield %
k.

generator.throw (value)

generator.throw type[ value[ traceback] ]

A R E S | — i, IR IR A s s RO AR — M. AR A A R R
—MERBH, WF5|% stopIteration 5, WERANEREBAMREAR R, S0251% T
H— A, WA E LB AW 5.

FEM MR, KRR AT L s, RUT MM raise KEFHITH.

(EFSS NGRS S8 HEEZ FEEE R s, EAESE H IH AR Python 5B . type Z 7‘%(?%7*4‘5’;”%
e, i value N R—AS T8 SEH . AR AREEME value, WIRFRH type F43E 2% R ARI—AN L6 . QnsReR 4L T
traceback, 'R E R T L, B WALTIEETE value FIOILA __traceback Efﬁ%ﬁ%?ﬁ?ﬁ%ﬁ

78 Chapter 6. FTixx


https://peps.python.org/pep-0255/
https://peps.python.org/pep-0342/
https://peps.python.org/pep-0380/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/

The Python Language Reference, £(F] 3.11.13

generator.close ()
TEA R R BCEE R B 5| K GeneratorExit. WA MEREEM G IEF B . B4 XM, &5
KT GeneratorExit (FHTARMIRFH), PATXKPARF R BT . R4 =4 7 —AME, W
5% RuntimeError, WUIRASAFT | K TAEMHAL SRS, BEREERHSTEM . WA C A H
TRERAEF IR HERPITW close () FRSMATAT .

et
X HLUE—MAERA BT, 7R T A SR i B R AT

>>> def echo (value=None) :
print ("Execution starts when 'next ()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")

>>> generator = echo (1)
>>> print (next (generator))

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

>>> 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.

XTF yield from T, =0 “Python H 24784k W pep-380.

L gc 08 15|

AE— MM async. der 5 SR EE0T L I yield kot o b — B AFRBRHUE SO — Pasynchronous
generator l%li&"

YA NAS R I, B iR R N G e R A . O R E 2 SR %
ig%%ﬁ%&ﬁoE%%ﬁ%ﬁ%ﬁﬁﬁﬁﬁ%ﬁ@ﬁ%awm:mr%@¢,%M?ERm%@*ﬁm
AR AT R

VAL FA S A RS W T AR [ awaitable 35, PATSAEBN S0 S Reit 2l SRR, AT AR A
A yield ik, R ESFRER, ¥ expression_list PERFIGERFTIE. 54—
R, HEEEWRE A RDPRS SR, SRR SHIgE . 18098450, PEBRAEH DA AT A 5 ik
FRAPIRAS . YA THE S 40 2R R A R 0] R — A R R IR B, % R BT DA IR S 4R S 30 AT, 3k
115 yield b 27— MM . AT )5 yield ik s EBE T AT v . QiR
M__anext_ () WEERK None, FHEGE, WRMHasend (), WEEREE LB Z T FRIE.

WA F A R A break, WRATALSHHUE, U AL H L aiiB A5 aias i) 524055 2R
fhRF 212 AT AT RES | 2 S BT 1) A A L SO Y T SO B - VR R TE B TR B A 95 1 A i B B 2
Jai s BORAE S A AR SR BB T S B SRR PR O PRYIR] . O T B X A 0, R D7 e A 1 3
HMaclose () Tk B P 520 A plialis A E5 A i o de 2 A FHAF IR R R He 20

6.2. E¥F 79




The Python Language Reference, (I 3.11.13

T A AR R, yield FakA A VF R BIAE € ry SRR E . (B2, QRS2 s o 4
g5 (R TI R ECA R Bali e Bk n ) 2 ai Rk, W try d5HH Y yield b= n] g S8
M finally FAIPITRI. FEMAEOLT, W HEBTTIZ S 24 s W SR A T 55 BE R R R 0T A 40
HER- LA N aclose () FEHETTHTR B PEXT S, MM AVFHAETHGER finally FA5EAAT.
AT BRI A ZE AT I AL B, AP IEIRR Y A 28 B %k, B2 — R lEER
It Haclose () HPIT %M. XA 44 Er AN sys.set_asyncgen_hooks () KM
P RERES, 5P A A E IR R AE T T 445 S DAEAE R ZABHA . A K 2 4 BRI S5
B FEAE Lib/asyncio/base_events.py fH] asyncio.Loop.shutdown_asyncgens 28,

yield from <expr> KKK UIRAE AL ik ek B b (] 25 | S ETA S R -

BRBERSR-EREBHE
AT/ NATHR T 5P A st SR v, AT T 450 A s s U A T
coroutine agen._ _anext_ ()

R AATEERN S, BAEB T ST PATIZ 70 A s B0 M EIRATHY yield 3Rk X A7 & K
BPAT. M— N FP ARG REGE S anext_ () FEWEPATH, MEIRY yield Fik ik [l
) AT S5 REXT G2 B2 BUIE H None, BFEIBATHIRFARLEIATE T —4 yield ik, % yield Rk
expression_list MHSEEMMAIMEEINTG &M StopIteration FHEMHE. WAL ERIEH
PR —AMERRE R, WA FT5| % StopasyncIteration 58, MR ESEEIRAED
5EH
Wl il asyne for JEFRRCHIE A .

coroutine agen.asend (value)
Rl ARG, BEAEBITH SR %535 AL AT SRR send () JriE—HFE, B
o YRR —MEG TN RE, H value ZHL R 2T yield Rk WS RME . asend () Hk
JT 3B ] ) AT S A 0 G oRE A [ AR AR P AR R —AME, HAECA TS| K StopIteration, BUE IR R
A AR A T A N — MER 5 % stopAsyncIteration. Miifjasend () RFENFE A
AR, BAAHPA None VERTH S8, PAIXIA W] DAREISERY yield Fika.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ] )
R E— NI EREN S, ERERP AN E S| & type KRB RE, R EHZAE AR EBUT
PR —AME, HAEA TG AR StopTteration i, MRS WA A AN —MEMR L,
ULRE B 1% AT S REXT 45| & StopAsyncIteration 525, WIRA AR REOE A MR AWM TR, 5]
KT H—5RE, W0 SR Raa TRNZ R SR A v SR R R 5 .

coroutine agen.aclose ()

Rl —NATEREXT R, T STFEB T ) 5725 A A o AR 0 B A — 4> GeneratorExit. 1
Rz A AR BOE R R . XA 5] & GeneratorExit (F T ARH K% FH) WK [\ () n] 4
FEXT R A5 & StopIteration S8, J5ZE IR 5720 A mias r ak [m] 4 AT A HoAth vT S5 F X 4 /551 &
StopAsyncIteration & . WERFEAMLE T —AME, ZTHEHFNR 454 RuntimeError,
NSRS A AT | AR AL S, BB T ERR R E . RSP ENSR AR TR
Wk EFRHE WSS aclose () FFRE— AN SMATMT = H AT SRS
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6.3 [&&

JRBR R ARE T P i BRI A E. BT ARET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 E451H
JEPET R JETa A — AR s — 48 B S

attributeref = primary "." identifier

R RLMURAE A — SRR | 2B 5, 2RO S8 SR et . Bl G 1R R S0 Bk P 2R DAFE
EVRRF AR EYE . B A6 G ) B RYE SR IEZ AT G et e . X R — @ | 2 UGk vl RE =4k
ENEGIEERSE 8

PR R GE i R getattribute () HHEE__getattr () H¥ERBEE X. BSEHA
__getattribute_ () FEIRE—AMESE WRBEEAT AN 45] % AttributeError,

WG| KT AttributeError I HXRHA _ getattr_ () Jrik, WAy R R .

6.3.2 hHE

=A% 5 W SEBI AT R B R & iz s TP — e R . X —Az 2058 PTG
Y2215 [1]—~ GenericAlias %4 .

subscription = primary "[" expression_list "]"

MRS RYAMIBUR AR SR 0 IRk B e A7 R A

JE A Db AR RN — A MR R . — A X R A R B E X getitem ()
M__class_getitem () BH W Z R ZRpAECERAE. 24 IR B8Rl By, 2238 581 2 1 SR A8 45 R
WAL VAT ER g —A XWTFAEMBF S __class_getitem_ MiAE __getitem_ P LT,

TEZR__class_getitem__ 5 __ getitem__,

WREBAIN RO G B D—MNES, ERPORIEN B EZEBEASIRPIAZHK tuple. EHAMRLT,
FILEADNFAFPORAEN 1) 2 pME— B (L
XFANENSR, AMWFRENXT SR getitem () HATHBURLE:
Lowkgh. WEREAYE —Dmapping, WFEXINFMAORAE A — D AZBF B AN RS, Tl
A LAEWLS TP ORI W (. N E 2R — M 72 dict 2.
2. JPOe MR AR —sequence, WIZFRIKAINFMBAUREN—A> int H—4> s1ice IFIE/NTET
W), WEFFSIERMBI T4 str, 1ist fl tuple K.
RGN AR BB X 7 2] G SRR R B A Aad, BRSPS Tl 4R 5 50 B
I RERMBEEART S __getitem () Jrik, PIMZEBPRUL, x [-1] R x BYRJE—I. F5R (U
H—ANT A H B AR U, IR 2RSS iR H (WBIHG TR . TRy
SRR HSCRRAE_getitem () JPIRHSEBU, NS M5 AR 120/ 2 B s i Xl SRy
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FIE B R FRIRIFE S, AU F A TR — R B B R AR A o — D A
FAFH

6.3.3 ¥lH

DIRRAE IR (P . JCAENER) B AE I . DR W ARk A DA K K e 1
EAI HAR. UIR IAEIT:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = expression

upper_bound = expression

stride = expression

BEARHY TE S AV — S TR SR AT B ATR I 8115, TR AT (R f
ATDABEMRAT A, O T R VA e, T Rl i SCHF AR SRR A 5 T 000 b F SR i
B (B R 6 EE G ) R TR )«

Y0V SRR B . S5RGBT TR 9 2K M AT 3] (3 9 m AR
FI__getitem () k) . WRVIAFIEGETA TS, MEHR e b TEOr R el
T, HEFR AT TSI . Ikt W R ikt . —NIEo
B P REIE SO R — U S (2048 2 0EIR A —45), AHRIN start, stop Fl step JEPA
BN A TR IR K, AW 3kt ] None Sk,

6.3.4 iAH
JIr VS VR A P T R 23— BR8N A SR IAT— A TR TR (14 function):

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword item)

("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_item | "," "**" expression)*
keyword_item n= identifier "=" expression

AT AR (7 B B SR A A M S

BEERLD A RAE I — AT 5 O P A SCeRE. BRI, NEXTRI A, JOu5. RILBIr )y
EABATATEA__call () JPRMIXISASE T AIXISR) o BT S8BT SR 1 AT SORE) - 1
S KT & — T T ARIE N parameter FIFRATEE .

WARAAER TSR, BNl NI RIEREON I B S, B, NIEAS R E AR A
Bk, WA NAMESE, WEMNSPOAR N D20 R)5, ST RETFSH, SRR
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EHR AL (RARRAT 55— N IEX SR S8 — DS, RIESEHE) . AR AIE BUR AT,
M£5]% TypeError . BN, HSEEBAZNL, H#ATHE (AMERKAN None, EMAHIEEN).
M SEAC G RR BRI 25 (00 R R U ORI B BOAEARIEE . (BRI HgloE L, AR
VRSO P, U8R T X JEAT AL R BRI BN S I A AR S AR 23 1 S U E R
FHPRIEEL; SRR DL W 24 Bkt . ) ANSRAT AT RIS A FREBOAE, W& 5% TypeError 5
o TEHARITY, AR MRS PU AT S LTI,

CPython E{fEANGE : FLLse B AT GEHR LA B SEON A AR N E R, BV e R &~ “a
27, WA EEPA R A TE RS . #E CPython H, DA C 45 Il ff] PyArg_ParseTuple () HfEfTH:
SR R B I T X R I .

WRIFAERIEASHEMZ A ESH, K25 K TypeError 5, BRIFA DM EXSHMAEA T
*identifier AJVk; TEMIEI T, RIEASHHZRZ—MUETZRMUESHENITTH (WREAZ R
P ESHA— 25Tt ) o

WA R FSHA 52N IEXS AR, F251K TypeError 3%, BRI —MEXSEMH
T **identifier Mk, RIEXSEEZ M T 2R XEFSEINTFI (FH XEFIE NS
AR SEEXT I HIME) , AnAREA 2 4 KT SE s —A OGiify) S,

W REIH I T *expression Ak, expression WK —A iterable. & HiZ I ERXTEHIT
ROPUERTINIM ESE. MT £(x1, =2, *y, x3, x4) #{H, Wy RKERH—DFI v, ..., yM,
WEMENT—H M+4 ML ESE ], x2, y1, ..., yM, x3, x4 [T .

R — N E R AR *expression LA BB M T BRI X BFESH 2 5, (HESEXEFSH (A
FATA0] **expression B - WLF) ZATHbEE, [Hit:

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

FEE— A P R ] R S 80/ *expression iIBAFEAE I, KILEFR FXFEIRE A KA.
MRBEETIH P I T **expression, M| expression WWRE N— " mapping, HNE S 24 1VE 2%
AN KRBT SE MRS 5 A O S e E XA MHICE (GEM B0 XS5, sl s — Mg
1), W&5% TypeError 3.

Wi **expression B, ZBLE RN ERR AU FAT SR o MG P B BEMELRF TRAE 45 22 FR-5 A
[ ()3 T R B PR 5 — A IEUE S . B4 AT B2 Python FR1HAF (U1 "max-temp °F" 242
ZH, HERARES ST IEXTES ML) . a0 SREEX R 5 FAE XL S A VTEL R > >
S, BEWREEIES, WL5]K% TypeError 55,

ffiff] *identifier of **identifier AEMIEXSEAREWHIEL B SEE M8 BT SEA K.

TE 3.5 RIS AU 2B A G * AL+ $rtl, (LESHOTREIRAE AR (v) 25, Mk
B SHOTRIREF MR () Z 5. H PEP 448 KR EAMIHEL.

SAES IR T HE, HHBRSARIEME, REMEWRATEEA None, & [MHE ) THE BT 0l P8 F X4 )28
7,

AT

AP A e SCeRE:
BRE R IIET, T HAL ASEIN R RSP 5 — R K IR OB S 900 2N Y 240
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MRS W3 X 02 & —F7. BRI PFTrecurn AN, S 2 B0 F IR [F 1.

PN R R Ak Tk
LRGSR T AR A ¢ N B BREURT 7 A 2 W, built-in-funcs

P4
AR [PHZRH — A LB

Ry ik
VAHAIRZE P B SR, [ AR A SRR S RS ES RS T RSE B O

VR SE X __call () Ik FARRE O TR,

6.4 await FRKiisxX

Heicoroutine WHFTVAZ R —Nawaitable %142 . R GELEcoroutine function PJERE T o

await_expr = "await" primary

1E 3.5 BUBTINA.

6.5 MESHEF
RS SBE WAL e M —E BT I (0 SRR BAES LA D — GBS0 . A

power = (await_expr | primary) ["**" u_expr]

B, FE—DARMEE S R EAR R R RS, BRI KA (XA BREERER K
M) = —1**2 GERKEH -1,

s FAT S A S BRI pow O BB AMFIRTE S SRR e SR T A ST e W
RIFTTIz5 . BUESHSSCFEHMFRZRR, SRR 2R,
FRMEOLS, T2
[m]

X int KRB, S8R RA SRR, BRAESE A2 B8 8
Bty float ZRALH- 4y float ERUMLER . B4, 10**2 3&[a] 100, |7 10**-2 3&[] 0.01,

Xt 0.0 AT AEERZHK S ZeroDivisionError. X AT A EUR K EZH KR M complex 4§
fH. (FEFIIRA X5k valueError., )

Bis ST IR __pow__ () IR HE s
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6.6 —TEATIEH

A BRI Lz 3 BA R R 4 ek

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

FLHIZFAT - () R B SR e s Tl neg () FPADTIERES .
HLHIBFEAT + QR FA o Ry 246 sl pos () FROERES.

FLHGZIAAT ~ (USRS B U AR o X x FAHUSHOE SO - (x+1) o BERIEAT#
B@EG T __invert () FRATTIAN B E XS,

TEFTA MG T, WERSHHRBIRIER, $5]1K TypeError 7H.

6.7 ZtHEAREHEHF

IR ER G e S RIS TAT IR TR E AR R A BRI FAT AN A
AWAMESG, —MERTREBZER, H—MERTIEELEHA:

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q" m_expr |
m_expr "//" u_expr | m_expr "/" u_expr |
m_expr "$" u_expr

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

IBRAT * ) X th SRR . WASHEE LAEC T, 868 — SR AU REN 5 — SR
ARSI FERT—FEDLT . AR M R R BUR ISHIOR . (EfG—FPIEOL T, RHITF A E SR ;
HALIN TR SRR 2 75

BB AR mul_ () ML_rmul_ () FEREE .
BHEAT @ (at) {1 HAr e TR YE . %G N E Python ZREYSCEL ILIE AT -
TE 3.5 FHT A

BT/ (B A/ /7 CRER) K i SRR . T SRR e i ol 28, BB BR & i — 4>
float {f, BEHAHREBRAEIRIVZ LG BBRIIEE AR 1 floor BT ARBIRA LR . BRATHZH

¥5| % zeroDivisionError 5.
ﬁti@%ﬂ{ﬁ)ﬂtﬁ%ﬁﬂiﬁg_truedlv_ () ﬂ:‘u_floordlv_ () ﬁ%;’éai‘élo

BEAF & B f i E— D SER LB A SE R WSS e iR E. G350h
EN5| Kk ZeroDivisionError & . SEOTPUNE SE, A1 3.14%0.7 %+ 0.34 (B 3.14 &F
4%0.7 + 0.34), BUaBEMFNERNIE SRS A RER 5 (B0 NE); FRNAHE 2/ N8
TANERAERUR A

B SEOEEAER A AR SR x == (x//y)*y + (x%y) . BCANEG: S ] o Py &
¥ divmod () EEIEHEIT: divmod (x, v) == (x//y, x%Y) o e

VK abs (xy) < abs (y) TERCATULNEL, EX TR AEONE, MTEAMGE, HAEB(E oRU NI, i, BEsA-F
% LAY Python ¥ S8 —> IEEE 754 XU EHME, AT -1e-100 ¢ 1100 HA L Lel00 MFEAYIETME:, ALK —1e-100
+ 1100, XYEH(H LIEFET 1100, K math. fmod () RMIZR NS BA SE—ASEAFRYIESE, B IHTEX A LT
B[] -1e-100, ARHI7 2 & H BT BARAY BT o

2HR x AR AR LT y AR, TR AITEAE x/ /y WTRES L (x—x3%y) //y Ko LEXFHEB T, Python £xi& [ J5—4~4k
A, DMELRSS divmod (x,¥) [0] * v + x & y AL .
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B T A PATRLE R, BB s S FAR SR B THITIHR W EF g (FRIEE) « A7
WAL ANE R A S L Python JE2: 211 old-string-formatting —7 .

BALZ B FRRIRI__mod__ () IRk A E Lo

%Bﬁg%ﬁ, BUEFAFA divmod () BRECRBUE TR L. WRA WE W DA abs () BBCR SR

IZHAF + (addition) Rk SR . WS EEEE AHC T, BCEHMIR R A1 TERT— Mg
DT, WA o A R B RSE A . FESS— RS OLS , RFATI S PFERA

MBSl RN add () Fl__radd () F¥EFRBEE .
BREAF - OF) ¥ HSE 2. IS Bk eplis oA R 283 .
Was Bl AR sub_ () FEESEHENL.

6.8 BLEH
B RLESEI LSRN TR ATES:

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

KR BRI Z BB NS E SRS GRS A2 50rE 2 i LR 4L
MWz BTl R 1shife () Ml__rshift_ () FYERBEE L.
%% n (iR NPk pow (2, n) R, 228 n igE XA TEDA pow (2, n) o

6.9 —tfiizE
SR B AT % A R A e

and_expr
XOY_expr

shift_expr | and_expr "&" shift_expr
and_expr | xor_expr """ and_expr

xor_expr | or_expr "|" xor_expr

or_expr

& 1B AR X S EE 7 AND (255, SEUL AT B s 2 — M ES T__and_ ()
B rand__ () FEEJTERT H E SUMS.

~ B AR O S AL XOR (Ral) BE5 R, SE R R E o 2 — WA ES T xor ()
o rxor () ¥REEFYERY B E S

| AR S O S RO OR FERB) MR, SHUTE N ERSEHP 2 —HETT_or ()
B ror_ () FRERAEERE ESONS .
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6.10 LkBEH

5 CAfA), Python HETA WELZHRIMSEHMFE, RTAEMEAR, BASILERE . H—5 C ARZAAET
a < b < cEFEMFAN S GET AR ARL:

comparison = or_expr (comp_operator or_expr)*
comp operator — nen ‘ nsn I n__mn | ns—n I ne=mn | myp—_n
| "iS" ["not"] ‘ ["not"] "in"

HAEE T 47 AR (: True 5 False. (7 S0 % sebi s sk T ABR I AT /R (. 2L T Python S5
#/R3E L F SO bool ().

HRGEH A DMERAIE, fllllx < v <= 25T x <y and vy <= z, {7y RPORE—R (ELEFF
HETY x < y (NN z BEARSPORIE) .

R RVERIXRE: R a, b, ¢, ..., v, 2 HFIRZ opl, op2, ..., opN HIHLKIBEFAF, M a opl b op2 ¢ ...
v opN z % T a opl b and b op2 ¢ and ... y opN z, AREEETEHNESIREZ HYoRE
K,

R a opl b op2 c REWRELE a Ml c Z 1AL LR, FHt, M= < v > z XIFEMEFEEEES
VR (BRI ARKEE) .

6.10.1 {HLELE

BELF <, >, ==, >= <= | = LFHEPDXRIE. PN RAZROGH IR,

R Eh R ORI RAE IV AE GEA KBRS ). XFGETE Python Hr2—NHIMHIR 1Y
A& BN, XA EA LRI k. TH, SREFFAESRBA RS =, fland o4
%Bﬁ%%}ﬁ%ﬁi%o HBGE EAT S T — R E R RS . AATTAT AT I i o S B 52 H 4 1) e
ST R RAE.

HI T IR A2 object 1Y (EHEEUEEE) 17K, HILENTERM object 4K TERARY HLEATH . 2K
BUn AL SE B rich comparison methods W1t () kB & L EMTHIHEATH, TEES WA AT H .

BRIN—BHE LR (== Al 1 =) @ETXRNIRRS . B, HA MRS 0SS0 — 80 LR S5 3R A 4
HARFAR S L0 — B R AR AN . e X AR ER AT R R B L Ay BT A X BRI %2 H ST
Bl x is y EiEWE x == y).
WIFHEL (<, >, <= il >=) BRIANE AL R 2 251 % TypeError. FUEXFBRAIALT A i A )2 6
D — P OB A Y [
F RN — B LU BA TR, HA R RIS SE B B A SE , X W BB A RS SRR 2 A B
HABETEN— SRR, X ERTFEE R H O BT, SEhtb, 52 N E KB IX T .
PAR A Aid T i EEE N BRI AT
o NEFMEZEA (typesnumeric) DA K FRifE 2T fractions.Fraction #l decimal .Decimal AJHEfT
RARNTRAPE AR LA, ISR R EOR SRR B . TR AU R BI LA, BN Hcies
(B3:) FOWIERIE T AR EA S ARG K.
JERFH float ('NaN') fl decimal.Decimal ('NaN') ETHEBI. AL S IEAEAHDT
B RIEEIE A — DR E WSR2 EBFEAGET HE 5 28 PR, Ak x = float ('NaN'")
M3 < x,x < 3Al=x == x¥PNHERIME, Mx '= x WHEME. WFTHE0806 IEEE 754 FRUER)
« None #ll Not Implemented #{@ BfIXIR . PEP 8 H#URBIXIRAYLE Y Y Sl is 8 is not
AT, AAEMHETBHET.
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o ST (oytes B bytearray HSEBI) IREATIEA N ESAIES A LLRE . AR HOUR R EL
FAEIE T DA T HUR

. ??ff% (str HSEH) N HFAFY Unicode #5 A7 40FE (WEBKEL ord () MSEHY) &5 SN 0E4T LL
B

FAFEF LIRS PSS RE L LA

« J7¥ (tuple, list 5 range M5B RaTdEATIB N ERR LLEL, range ifAT —NBRAEA SRR H
BEo PAEXTGR S I B LR A R R A, B IINR)F U5 % TypeError.

A HCB R 5 P AR BT R AT IR U . N EL AR ARl 3 BOE Al — 0 R 5 S AR . Xl
FFENTREB [ — X RAAH A DASE THB A TR H PR E AT TR N A AL

PN B2 T A ) ) 7 ML LR AT

- WAL IEE ML, BN ACRMFEZER, MFEKE, HHARAH N R C R E LR (B4,
[1,2] == (1,2) WERME, FARFEARHE).

- MNFXFRF RN 204, HF SHE - DNAHETEWHEFHRE (Fln 11,2, x] <= [1,
2,y] WES xﬁ<)= y M) o RN TR A, REMZWEHF AR (Fl (1,2] <
[1,2,3] HEME).

o WAL (dict MBI 25 BAHSE ML 24 BACY EATRA SN (key, value) X BEFMERIHIA
S HURESI 2R A R

WFHLEL (<, >, <= Hl >=) ¥§5| & TypeError,
o 5 (set B{ frozenset PYSLHI) TR TR 2B G LUK

EANTR L EGEFATE O T ARG . X IR AR BA E e a by (Bl (1, 23 f1 {2, 3} 4>
PRI, BI04, A MRS . R, S A ANIE AR N RO T 52 A HE e A s 4L
MSEC (BIINAERE 1 — DN EEA TR min (), max () #l sorted () WHIANRFEARE LIEER) .

S By FUARE s ) L2 TR B S
o REFOAN ERBAT LB TTIE, HILENISAREGAR BAT N .
TERRERITE O, TP SCISAE A il e B AT g g 2 224 TR 7 — S — S
o MHEF LBV %2 B BRI . 4m)Ts e, AT RS LRI B 120RH 45
x is yEKREx ==y
o HCRINIZRRRIFRIY . BATIEL, A A 4R
x == yfly == x
x 1=y Hfly !=x
x < yMy > x
x <= yfly >= x
o WBONZR LR . TH) (fRER) B 78R TiX— A
x>yvandy > zERT x > z
x <yandy <= zRT x < z
? Unicode #RHERHER 4> #515 (FI4N U+0041) FI 46 % 545 (BIAn” KERT 74 A). B S Unicode H1i) K2 i 4 4548 LA — A
PR, (R AETE— Sl R 4 ] B 2 R L4 PR R . B, IR FAF WA TR SR T 58 C” WA
U+00C7 7 ERYEA TR F 4R 2FR , R PAJ—A> U+0043 i b1 2 a5 45 CREHCT 556 ©) Ml bE—A4> U+0327 {7 E i) 204
F A AT HR TS .
TR, RGBT 24K Unicode IR MIPEATIR . XTI AE B R AR ESE. BT, "\u00CT" == "\u0043\u0327" 3}

False, MAMDFAHINAERE MR FN A TR EH T 58 C.
B TR (R AR UL B T 5) WA AT R, IV unicodedata.normalize ().
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o ST OB A% S B RO . S, R A SRRV %A A A £ 2R
x == yflnot x !=y
x < y flnot x >= y (WF5EaHiy)
x > yHinot x < y T5AHP)

IR TSI (IR BRI, 7350 cotal ordering )
v o
e hash () WERNIZSREME S MMM RVIZEE RAMHFERSAE, S RO AT EA .
Python F R38R il BERX 26— PR . SEFx b, EBCHE R — A BEG X LE A i 1)1

6.10.2 R EEAMEE

BEAFin flnot in FITAOARI. R x & s B x in s SK{EN True, HN2H False. x not
in skl x in s BURJGHIME. BT WET OIS A ISR DA P I SRR IGE 38, X T F Ok in A5
HERER BN, YT list, tuple, set, frozenset, dict &, collections.deque XFEI AR RAL, FEiEX x in v
#frF any(x is e or x == e for e in y),

MT PRI AR AR YL, M HACY x 2 y I THE x in v 8 True. —PMEENBIRIE v. find (x)
= —1. BFRFER LRI AT AL E AR, B " in "abe" KfRF] True.

%7€ X T For user-defined classes which define the _ contains () ¥R P HC XD, ME yv.
_ _contains__ (x) IREIEAEN x in y $Fi&[E True, HNRE False,

MFREN __contains_ (J)HENXT __iter () M EESCRKD, WRARN vy WIEFETHE 2
ifRiAx is z or x == z HEMH, Wx in yFfH True. ARAEEARMIEGI KT RE, WK
Tin 5l K TR

Ba, FeEIHR ARG R —DMEXLT  getitem (), WY HACYFEAEIE ARG S i il
fx is yl[i] or x == y[i] HFHEAE/NMIRTS5K IndexError FHIf x in vy 424 True, (A
RoIR TAEMHA SRR, WEFRT 10 51K TR

BHEAFnot in YUE SCHEA S in K.

6.10.3 #RIRSLLE

BHEAFis Mis not MTAEIMXRIFRIRG: HHACY x My ZH—XRE x is v NEH. —PRRIIFRA
S 1d () RECEE. x is not y &P EMRKZEM.

6.11 f/RiEH

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

TEPATAKIBERIREOU T, B0 YRR TR AR fliE Ay, UM ESP N R{E: False, None, fif
ARUWETE, ST AS (WA, ool 2R, T EG55EES). Irf HbE
ER RPN . 1 EE SO RAEd e it bool () JriRRsE Hil HERE.

TR A BB . AR R AR ARSI Bl AR, IRTTRE SRR BITERR S UL T 1 s BHAF S A AR ER TR,
BN K B SO J7 VR B2 (B LA 2 ANt . SR 5 B AR A X ENTHISO .
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B not FHEHSHONBMEN 774 True, B4 False,
Fik x and y HIEXF xR AR x A ERNBR EHZAE AW y SRAGF R A5 RAE
FiB x or v FIEXF xR AR x SHEMREHZAE; B y SRR [ A5 R .

WYE R and flor FIABR IR B K EA R BLAACN False Fl True, 1M &R Bl G WOeRIEMEAES. AT
R R, IR s AN Y4 R S B R R R SN BROAME R AR, RiE s or 'foo!' Hf
FEAEREE. BT not WAAIE—AHE, NeHSECHMFMREI TSR B RE (B, not
"foo! R K False TMNIE ")

6.12 IR{ERERX

assignment_expression = [identifier ":="] expression

WA ISR G SO £ Ik Sk IR RIS 1 expression (S 4 identifier,
FEBR £k ] expression {H.

— A UL A AL P DT I A I DUk 2 o

if matching := pattern.search (data):
do_something (matching)

BCE AR AL L B ST AL IR e

while chunk := file.read(9000):
process (chunk)

WE A AP R E A AP . 2 FaA5K lambda kX, 8P SRSy if
KIKAPAKTE assert, with Fl assignment ) 1k U A 5S4 A . 5 H R i Y H
fb3gfr, FHESNAZUHE, HE7E 1£ Ml while i),

1E 3.8 BUFTIA: 625 PEP 572 1A RIR(EFAATER

6.13 FHRERX

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr

FrRB CAMFRCY “=HIBRAF) TEHTA Python iz 5 H HAT R ARMY e 4L -

Tk x if C else y HICRMAEM C ik xSRI AR CHE, x HHPOREIFREIHA: B y 5k
(B o] HAEL

HZ Y PEP 308 T A XA MFFRA TR .
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6.14 lambda FRiEX

lambda_expr = "lambda" [parameter_list] ":" expression

lambda 35, (G BFR A lambda #95) 4 F -0 22 44 3. 26353 lambda parameters: expression
SR —ANRBOT SR . AR AR S BT RS T DA =0 SR R

def <lambda> (parameters) :
return expression

WS A X & TR RSBOVENAIE. TR lambda Fk 0002 1 & BON BB AL S TR A BUhRTE .

6.15 RiER IR

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

B AR RAR G R, S 2D ME S FREAS AN oo ST R SR
RRE UV DL 6 SN L Y Ve SR o S S

— A TR Tk RAIFE . HERVER AU — A iterable. %A ERXT SRR AR RI F5, IRt
BT AR R e SRR A2

1E 3.5 MO FaR AR PRy A v, fWIh PEP 448 $211

KEHESEAE R HGA, i 1, ’ARUTERN: Era A N e dm. %A KRES
%ﬁﬂﬁ%ﬁTA@@*Aﬁﬁ,W%Fiﬁ%ﬁﬁ%ﬁ%%@@*A*Eﬁ o7 {88 FH 3% P 28 R 25 1) [
e 0.

6.16 RIENFF

Python 1 22 S ATHIIFF T FRISURIT, (HREREATRITIRIER RS, #0025 T2 MK .
AEDNT LT, SRS R0 FEA B S B .

exprl, expr2, expr3, exprid
(exprl, exprz2, expr3, expri4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - expré)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4d = exprl, expr2
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6.17 EREFMH

U Python HGEFEAFIILSEIF BEAT T84, Mimftfedt (oedbe) BliRIRIed (RJEghe). M
[F BRLTCAR N i AT B MRS E . Bk s, s AT M H I 54T . A [ B TTA% N Y

BREMANERAAAGH (QEREREMFENARLEHEGH).

TR R RS AR S A AR AL e, R Ik AE 5 — T TR A e A R R

EEF ik
(expressions...), g som A TG SRR, FRER, F
[expressions...], {key: value...}, #HER, £58x
{expressions...}
x[index], x[index:index], x(arguments...), x. JWE, Y, #AH, BHESIH
attribute
await x await ZEIA
* * %jﬁs
+x, —X, ~X IE, 1, ##{V3E NOT
*Q,/,//% e, FFETE, B, BE, BAR°
+, - LN
<<, >> BAr
& #fi5 AND
” #3775 XOR
| 78 OR
in,not in, is, is not,<, <=, >,>=, |=, == WG R, ALHE B GRS I AR TH -5 A6
not x /K& NOT
and /K245 AND
or /K245 OR
if --else FARIRA
lambda lambda A7
= TRAE R
[EIfg

S BIBRAT o b I R T M AR SR TTBRAF, Wbkt 2% -1 K 0.5,

6 % SEPURFURE T TR s T & F 2 P RO T2t

92

Chapter 6. Fixz



CHAPTER 7/

EERIEA

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt = expression_stmt

7.1 RiENES)

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

] BATE ) (R A

FRAEHTITAMEAE (KEZRELERST), 8 GEFHIL) i GIRe AR B
AR %G AR Python i FRIIR MM{EY None). FIRCTEA) R HAL i 75 20t 2 seifr HoA 5 E Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, BB NER repr O BRBIHHN — TR, RGRTFAF R
PARAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR AR AR AR ) - )

7.2 IEED

BT AT TR0 () SR RIRFEE, PARIBEURIMEST AR R 18 51

assignment_stmt = (target_list "=")+ (starred _expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] "™)"
| "[" [target_list] "]1"
| attributeref

| subscription

| slicing

| "*" target

(GBS FR R —35 T BAe 3| A, 33 20 7 ATAE X )

IRAELTR ) SO R RE I RIA S R BATOR . (VERIX AT R B — Rk B2 g S5 SR, S5 —
AT AR GRS RN B BRI S H AR5

BEEMREH AR (5158) AORSCBITHE L. M EAR N — DR R (BTN, i) ) B4
G, A AR G B A A TR ELH R HA R, AR AR A AN W] sz U mT B | Z . A5z m]
FARIFNAIG | K 1) S 4 T 3 R T 8 U (SR R A —1Y)

REIRE R B AR ST A S TIRIFE S 8O 355 ), HAREAER DUT Oy =Cs H i S
o WEREARYIRAGHANES . A AVES TSN R bR, WP RREL % H AR,
o AN
- MRS EAE—AA BB B AR, XFCh IR Hir: WHZXTg 2000005 ik
B FETTR R — A [ A AR AT 5 o 2% m] 26 ARG 5 i T A T e M A 2845 1) I e R 4 T 2
HirZ mip HAr. B AR R IR ES I E B a2 E B iR. Rz E A5 H
TR AP FER RS M E H bR (ZPNEA RS ) .
- EN: RSN HA 5 H ARG FA R TR AT 5, X SR TURE R M AE A 1 W IR A
D OIVA ISR TR
G MRAEL 45 B B AR BV ER AT = I e s
o WEREARARIRGT (BFF) -
- MRIZATARE T YT global inonlocal {EAIT: R4 FRRFHLEE B 24 1) Jeihay
VASICIOROE B
- E: ZAFRR A NG E B 2R 44 2 B8 nonlocal T M ANZE a4 S AR 42 .
WHRZ A FRE S48 MR BB 40 . X 1T BE B2 A9 40 1 2% 2 PRI S 005 | I vHE0E H 2s,
T A2 S e ARG IR ) A 2 (A SRAEAE) .

o R ZAGCAEES I SRR RIS YCORE. BN %A N A RERE NS &
NPRF5| & TypeError. X4 S B R B n REXT SR A E EnyEe:; Wk e TEPITRAE, W4
5K SFH GEH A AttributeError [HIfF ARG HZEK).

R WERARXT G RSB B g s | ez BT P B 80, DA 338K a . x mT AT RS2
BlEMEE (ARLBEMEATAE) BEtE. ZEMBER a.x R B0E MELFEM, IR EZ
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LBt I a. x AP IR — @ fa AR A JE e o ek m— 28w, W&
- ASFT S BB VR R A H A

class Cls:
x = 3 # class variable
inst = Cls{()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E M Tid g, flinided property () BIEAYFFAEEYE.

o WERERRA— R 51H A R BR R S BOR . B Y P E— A FSIx G (BlansR) o
— RIS (BT ) o 3k, BRI S YORIE.

WK E R — A AR PSR g (BIANFNER) , SRS AR — A B8, AnHCR e, T b 91 K
SERMEMAUN —A/NT IR AR CREEL, 3 SRR ERX SR 4 % BB E R T 51T,
REGUEITEE, K251 % IndexError (BT FI{EA RE 5 ZASH ) .

AR B  —DBRRIR (Bl ), NARAAURAT 5 IZ WG ) SR B A R R, RIS &
QAR AR 2 DN 52 B SEAMEDAS o X AT AR R e — > BT SRR I PR AR R SR, T DA
SEABA— BT (AR BA MR EEAAFTE) -

MFHPEECR, 2PM__setitem () JFkIFMiaE 4 Z4L.

o WRBEA MR IR MEERRAXSYORME. B4 AR P A5 (FlansER). 8
TRAEXT G 0 24 2 — A FE RBP4 . 3R ok, TS B ERR SR AAE R iE Rk E: BRIA
B BN BERFIRE . FROFEN Y . RE— R E, Wi BRI E. Rir
R LW ENTERFIKENFFXE Y. f)a, FFERF RSG5 ) T i 8] A
YA B BT RE- S8 A 2 O BERTR], XA H AR 20 SR 0 e AE B AR 791 B4 B2
CPython E{fEANG : 74 wIsC, HARM AER U IE S Fah X AERE, JoR A)E S R RS A BBy B
BAEL, FEORKE AR E B .
BARREN E XL ERELTFAESATFANESE “FN #H70 (Bt a, b = b, a &XHWIEER
8), HAEREAZA RN ZIE Z NN ESZNEZHIATH, XSS NEE. B0, DAFERFEST
B o, 21:

S
I

=1, 2 # 1 1s updated, then x[i] is updated

hz%:

PEP 3132 - " Jeil JE AU R 7
Xt *target FREIALTE LI .

7.2 ¥ERREIES
SRR AETR A AR A BT A R ot IR A o —

augtarget augop (expression_list | yield expression)

identifier | attributeref | subscription | slicing
ny_n | n__m | "Wx_—n | ma=" | n/:n | u//:n | no—n | (LRI |

augmented_assignment_stmt
augtarget
augop

| ">>=" | M<g=" | Me=" | MA=T | m =

(B FR A —3 T )G =S i AsE o)
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SR IRAELTR R %) AR AN RSN R (S8 IRETH AR AR, AIE A RE N ATIEORAFE) , XM
BB R ARE AT E M otz ®, HHEPRIRES R H iR, BRI SBERE—K.

BEIRIRAETE BN < += 1 APABKEy x = x + 1 FAERRUEIFARSE SR AROR » AE3S SRIBE Y HCA
x URPORE—K. TH, fEATRMREL T, Shrinzie e drn, Wt A ald P Hxigdf
FEHIRES BAR, T2 BB SURR 5

AT EEIRAE, SESRIRE A PR Z A0 ZFHR(E. B, ali] += £(x) Bk alil,
IRJERY £ (x) SRIEFFRATINA AT, RIGHEPRE R ati],

B A AN A T IR(E 4 TN Z A HARRY IS B0, 39 a8 m) B W (R 5 Ak 1y 255 St D R A ]
Kb, BT REAAE RERIET TR BIAME DL, HSRIRETE AT —otis SR S —oss A

T RIET IR AR, X H BRI X T 5 Ao 50 ) & b o B IRREE T

7.2.2 FHEREREIE D
b RBP4 R TR PR T R 5 5y — P

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression)]

HEEALE o) B ZRHET URVFERAS H AR,

X B4 FRAE IR F AR IR OL , AR A SR s, AR BRI AF A A FRIR I S B A
BUmtk __annotations__ 1, i@ —ANRARRAMRR (WOARA SPRSER) BT EIBOR EARER 7L, It
JE A ] HAE SRS TT 4G AT ISR S A B it & B sh B .

XFRFRR AR H AR oL, AR RAE SRR, AR S WORME, HASRIT

w&—&%%E@ﬁﬁﬁﬁWWﬁﬁ,Mﬁ%%ﬁﬁ%%ﬁ%%%%%oﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁiﬁ
FERAE

WEIRAFAEA T30, bRy R SAEXAR R B (WERIE ) PATEPRRRE . Wk ER R H bR
FHFANGAE, WAREESSXT HARKRIE, HRGAH__setitem () B__setattr () W,

hz%:
PEP 526 - 28 W brik: i ik

RPN T AREAS R (R BRI p A i) RANIEYE, R FS il R T Rk .
PEP 484 - JRMBLT

ARV T typing DA S BURR AR AR IE )R, WIS T2 A IDE FrfliF .

1 3.8 M52 5 B A A IR EL AR VR A A AR AR A SRR s R . 2 RSk (Bank
IS S HCHHRIEX) SRR R,

7.3 assert &)

assert 1 AR TERE PP AP AR T = o feg (37 2K

assert_stmt = "assert" expression ["," expression]

A EE I assert expression T
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if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT

if _ debug__ :
if not expressionl: raise AssertionError (expression2)

PAESEMIEA R E __debug_ fil AssertionError R HATE LN ELR . ESHLHp, NE
ApE_ debug_ TEIEHEUILT N True, FEWSRIUAIG False (R AFQATIEIN —0)o WIRAESIFE N7
RAUEAL, BRI AR A 208 assert 1A A AT AIACAD o 353 R E S D15 B A R Ik sy AR
M Bt BGB B — 0 B s .

I{ES __debug_ RARIAI. XN EARAYESTERRERR RSN E -

7.4 pass iE)

pass_stmt = "pass"

pass e NEEAE - BERIITH, A2 KL Bl G S IHE ERE— SRR EIF AR AT
Ak RIS (5 A,

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del &4

del_stmt = "del" target_1list
B2 e Ry, SIRE R E O RARFE I PR FF AT, R4 —2.
H BR8N B A 2 2 A S VM B — > H A
BRI MRS AR e 4 Jry fiv 44 25 (8] RS BRZ A R 058, BARME R0 2 e B %A R A 1E R — U
BRiyglobal AR, WRZAFRREHE, HF25]K NameError,

JERIES N SN AR 2 BB A A L SR 45 R — DU BEARSE M T IR — > T 26 2L
2R (HEMEX — S i R MR IGER) .

£ 3.2 JRIEEEE: FEZ AICA T, AR — DA R B B AU H P B AR B, IR A R 4 2
[ e AR
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7.6 return &4

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
RGO T HA AN, ERPORME, BNPA None AL,
return XEITYHIREORA , FHAZKAIIE (3 None) 1 MR I

Y return REGIAA H— A finally TRP cry AN, % finally THSEHIITA G HEIE
TFI% A%

TE—AERERRE , return HAIFRE R IR SE stopIteration #51 & . REME (ARG
W) S84 VE— N SEH kM2 StopIteration il StopIteration.value @,

NP R kg, — W return HA)FRR TP A AR C 58 BT RHF:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬁ‘] return iﬁ@ﬁ%ﬁiﬁ%&@ﬁ*%%ﬁiﬁ%éﬁgﬁo

7.7 yield iE4)

yield_stmt := yield expression

vield WAITETE L _EAE R Tyield 35 X yield AT R WETE B 4209 yield ks At BTas i iy
. fim, DA yield 4]

yield <expr>
yield from <expr>

BEFTLAR yield Zeikaif 4

(yield <expr>)
(yield from <expr>)

yield FERCMITE A UL RE L generator e BRI, - HLAUH T A s R K0y eR iR IR 7 R R0E Pl
JH yield gt J PABEAS-% 1 SCRIEAN 2 A= 7l s bR K0T 383 R 4T

A Kyield ifs X SERANATTE S R yield F35 X —7.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

IR A RMAAK, Wraise KEHT| R YHIEALH R, EWEARN E ey 78 . WRYHIBA
HEh SR, WA51% Runt imeError SRAR/R AL T #iR.

TG, raise RIFH—DFRIBACRE N REN G BN BaseException B FRuSLBl. MRE
e, YT B Sl AT SR L BRI R R I S

SR KRR LB, EEHIA L.

98 Chapter 7. BiRiE4




The Python Language Reference, £(F] 3.11.13

S S| B A £ S A IR OF A FOCBEI Y traceback_ JRHE. JRATLAGIEE
NRHIEM with_traceback () SH T EHERL I IRIIEIHIN G (W7 BAng i i — Rl If
WIS RN B, Hhegische:

[raise Exception ("foo occurred") .with_traceback (tracebackobj) ]

from THIMTFHRIE: WRAHZ 4], WG A RAA X AU 7 — A a2 SeBl. R — 50k
XA HEB], BREN __cause_ JBIE CH— AW HEM) BOREREI ISR SE . %Rk
e MEER, XARRBIE BB ) R H LB __cause_ JREREREREI TS LR FH . A
RFTT R B ARG, WA S i AR A T B -

>>> 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>
print (1 / 0)

A

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>
raise RuntimeError ("Something bad happened") from exc
RuntimeError: Something bad happened

VELH DR EAELHERWRE T EEG] WAL S 2B 5% 07 LS o
Mexcept B finally FAJE{Hwitch BRI R, ZHIHFHEIGFW LB EH FEM __context__ &
P :

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print (1 / 0)

~a N~

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError ("Something bad happened")
RuntimeError: Something bad happened

S HRE R EAAE from TAIHHEE None R A :

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

T —1D
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(M L—H)

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

HRSREZEBTAES S — B, AR BTy 154 —
TE 3.3 ST None IAE AR FAE raise X from Y H Y,
HIIT __suppress_context_ HLRAMGIRA L F X BT

£ 3.11 RS ARG B S 3 Y [l e e xcept TAIR BB, WA GZER raise IRAIEGRG] KR
FEHE RS SO . FEZ BTRAS L BB AC U Z BA EAAARR  [m 3] o

7.9 break &%)

break_stmt = "break"

break fEIRIE LR SHIT for Biwhile PR FHRER ML, (HA S BTG I R i S
UM TR

ERALETNINZIEER, MR LR else T4, BaBbdix 4.
WR—A>for MaFMbreak FrAL:, IGEFRATEN] H AR & R H A B {EHS

Ypreak FYEHIFEL N — A finally TAIM cry AN, % finally TAISSEHEIN TR FFEIE B
THAIEER .

7.10 continue &%)

continue_stmt = "continue"

continue fEIE RS MBLT for siwhile MEFRFHRERM MM, (HA S H BT R IEER A RAY 68 Fr ek 36
TE X, ERREERAT IR SNE TR — K

Ycontinue KHERITAL H— A finally AR try IFRN, % finally FRZEHHIITRIEHE
IETHRTEFRAY T — 52K

7.11 import &4

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "*"

module (identifier ".")* identifier
!

relative_module "."* module | "."+

FAREY import #54] (ORHF from T4)) 0PI AT
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LA — M, WA L BLE SN BFF AL
2. fE iRt 44 S Ry import WA KA BT AL AV T SEE (e AR

MRS T (HIE SR P R A T 040 BT, 07 35 2 T B 40 A 57
import if i} H.

BAIR, R ARAN BB AT T A\ A2 — T A E R Re, P i 1R e AR 2 Fl
R R, AR AT T R ARG P A 8 TR 5. SRR —2 R M, AT e IR BR TE Ik
HRE, SRR, AT AR IR R A T iR

AR PRI B SR A, AT PAE A AR =0y X2 A SRl 44 25 18] i e
o BERAZ G as b, EE as FRAFRS FABRYIE

o WERBATHGE HAUAFR, HPCT AR i i 2R, WBLBR I 2 PRRF 20 5 2 Jrb i 44 2 R g
X T ARG -

o WERBE AR T fiim 2B, 0B 5B ) e i J2 0 A 44 B B0 A B Sy b i 44 23 1A A
HX %A E ARG o BT AR S8 B KR 44 DR D7 ) TS RE BT

from JERHF 1 AR S 1o B A — st
1 &R from AR E B, A0 W ESA MBI HILR A
2. XfFimport AR E R MR IRAT
L KB AR R G A PR B
2. IARH, HIRFARF R TR, R HRE A S AR S G A %81
3. WRARRBNZJENE, W5k ImportError,
4. BETE, FEXFZER T IR aG A 20, WERA as AT A EmZ PR, ST

ZJE ) £ R
#if -
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—~bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WERARRFF SR — BT (%), WHERLER fhE SO Al A S ARERRF % 1 mport TR I AE i /1 4k
e F Ry 44 251

— MBI E S R 8 AR R AR i s G — N _all  AYARRORBREMR WA E
S, BRBR—ATAHSIR, HARIUG BRI E LG AN AIR. 15 __all P SRS
BN A H HRAAAE. AR __all  BeAH0E L, WIAH L FRIE GRS ERIRAY iy 2 25 6] 4% 3]
A AN RIZ TR O ) ATRIA AR, __all WA A APL B HARREE RTINS A
JET AP f— PRI (5 ANAEAREER AR5 ARS8 ) AR ) o

BRI SA - from module import * - {UFERLLEZ EWE . SidfEKel mEce L AE
5| % SyntaxError,

IR E SR AR, AR R E BRI AR 2 PR, 4 — MRS SAE S — Mz i, wTDAE
] — A JZ AP AT, AL R A PR, I £ rom 2 JEH48 g BRI E A0 P 6 R 2R RS
YRATAEAN TR E B V1A PRI O T 5 AR 2 B B R R AT 2 B2 D — RIS S R 2 AT A
BRI S B, WA S SRR Bl — M2 =SS F0R B, MRIEE . B R AR T
from . import mod WFTALAIEN pkg WK — PRI, MEHEZIRRFFA pkg.mod, WERIFHAT from
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. .subpkg2 import mod BffFAMY B N pkg. subpkgl NMREES A pkg. subpkg2 .mod. A FEFHIFA
PRI ST AR 3 5 0 —5 .

importlib.import_module () BRI A A BHEHH E B ABLBRIY LY RS

58— M5 [ # module, filename. sys.path., sys.meta_path. sys.path_hooks FJfE I
import,

7.11.1 future &4
future 3% &) S —FPEFRT IR AIHE 2, T BIIEARRE BN 4 B AR ) AR R A Python AT A A
WERFPE R TE A B0E X

future FEAJHY H B2 SRR IAETE 5 P 5 I T AFA SRR Python RAMMA TR ENES . ERVFETEA
PREHRAE SR AR PSR A HE 2 T AT R 8 P AR o

future_stmt = "from" "__ future__ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™)"

feature = identifier

future 15/ WA IHEFE AL HAT S O B B . P DA BRAE future 1HA7) 2 BiIAT A A
o BERAY SR AR (IARAFTE)
o TERE,
o 247, AR
o HAh future {E4].
ME— 5 20T future IEM IR A7 (S0, PEP 563),
future 154) BT )5 ) Br A 7 S 84445 4% 8 Python 3 BTiA v, H A fI 3% absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes Hl

with_statement. BTASEHCHTIRIL, FEAENERNEBAPRE, REENHREN T HERE.

future TEALES I PO BIFMUFIARRT Fr XA DA 1 15 SR ESCAE 6 R i a2 A [ PR AR R S B B
AR B ATRE ST I BTN ARA BT (BT OR B ), TERXAIRE DL g i3 T BE 5 2 DA [l 1) 75 20k
FEATRLER . AR U E A REHER BB AT 7 A R o

XETALM G E B BATAS , S iFas ZRE WL P2 AR B0E S0, ASREEA future AL 5 R M FFHE I 2
T A G R o

EARIEATIS I S AT import TRAUAIR : A7AE— N5 SCR AU R AR R __future , BERTEN
A7 future $EA]IN DA H7 PETA

FRRY A2 A7 it i kT future 154 T 3 FH O3 2 4
TR R AN B A B AT A R i 2 Ak

[import __future__ [as name]

XHAE future 15475 B R Ig— 2R B RIRTE CETETABR H 958 import 1541

TERRATEOLT , T8 XT N E AL exec () il compile () BT AIFAUEUER BT — ML & future 15
AR M 2 A, B future A BT RERAGTEIAAIE 3o AT T DA 447 compile () Y] EZ
BORAZ ] - 15 S PR B SO T NS
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1A H AR SR PN AT T B AR future TR APRAAEMEREAR 200 IS OSSR AR — MRS 4 S Bl (1)
T -1 IR, FEAT DA SIRRAAT, HZEA RS future 1HA], BERHERL ST IGHATH
ARG

hs%:

PEP 236 - [n|%3] _ future__
H X% _ future_ LA HRATHRIL .

7.12 global j&4)

global_stmt = "global" identifier ("," identifier)™*

global iEREAE M TR YRR E A, B RS B PR R oy e /A i . B e /e
KA TEEA I E] global KT, it B A BB R A 1) 42 JR AL R A v i B R 42 JRy AL it

TEglobal WA A A FRAFHLER] —RIGHRN% global IR Z B E A .

TfEglobal EAIHHI MM AFRAGER € HTEX S, WARYHE N with B except FHAIHER, PA
K for fEIREARSNE. class X, BREUE X . import 1EAJE AR EART S5,

CPython FCAEANEN : 2457 HYSEEH AR50 T 2K B i Lk BRI, (HARR AR 240 XA B B, ARSI
SEHN RE ORI ER , IR R 1 e

FERe BTER B global @AENT#RIITE S BT S global /M) [R]B9E AT EAE R . e 5IH,
HETERMELE N E exec () BEUFAF RS2 H global BRI AN & -8-1% ph H0R H 1 AL65
e, A S X R AT A A A 252 3 B ek R AR T Y global iEa)sg . X [FFEE T
eval () fl compile () K%k,

7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal WA AR Hh & BRI 10 2 BIAE Sl 1R A 35 A I P 90 19 o 4 Jmy AR R DASINR) A oo XAy
REMREEZE, PROEEE MO T e Se i R Rl an 44 25 0] o 3K TR ) SRR Rt 2 14 A QR T 9 Jey A TS DA
SRHARSESR (BiB) AR i A it

Hglobal IERIFFIIIILFEAIE, nonlocal IHAIFHFF A FRAG R Z BIAFAET A & VR T A 4%
SE - (TEIXA R 2 R BB B 98 58 AT TR RERITC B S E ) -

nonlocal WAIHS A FRAFE S Z HIAAAET SRl fFE s b i 48 52 A 58
hs%:

PEP 3104 - Jj SN2 TS0 P #9x
i Knonlocal ALV .
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EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

if, while Ml for IR AIREIE G LRI G . ©ry 108 —HIER) 8 58 S5 A0 BEAANE PR,
T with JA) SRVFTE— MU H ] B A TR AR AR 4 25

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
ST AR A ILZ G AT AR A ME— ARl i) K I T R PA— A E 52
ATAERIR—4lER] . TR URAE TRk B 5 2 a5 H R AL — A7 — 45 B0 70520 B I 22 25 fRl BRI
A1), SEFE WA DUREH Z GGt — AT AT . R R —MIEm TR et Sk E = aihh); LA
TEARAGER, XEERN IR ERAFLE N e lse TRV LR T £ 14

ARG, BRI E AR A Bt TR AR

HAl AR —

[if testl: if test2: print (x)

1

BRI LML TS gE LB SR, WIAELL TR, Frfi print () FHEEEAR

1, BEHAAT:

[if X <y < z: print(x); print(y); print(z)

J

¥4 4k

Prine== )

compound_stmt

if stmt

while_stmt
for_stmt
try_stmt
with_stmt
match_stmt
funcdef
classdef
async_with_stmt
async_for_stmt
async_funcdef

105



The Python Language Reference, (I 3.11.13

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

TR IE R EZ DA NEWLINE 453, 2 J5 0l BEERIE—> DEDENT. f%yE R nI ey 52 7] o2 PA— A g
VERTE RIS  R BT TRL, RSP EEC (A else’ [FBTE Python Hg il i ZRIRER) 1 £
B R AE TE AR o

N T PRI, AR A1 IR RUR R AR e A R A A

8.1 if i&7)

i £ TR R I

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

Bl REXBAREEEREANEE S5 224 TREE S ERERE L) 57kt P
—PCECH—A~; R HATIZ A (I B £ 3R H AR A ST EOR ) . W Rk A R,
el se FAKIMBAARSBINT .

8.2 while iE7)

while WA TAEFRIEA ORI A ER R OL T B H AT

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RAFEE MG I IR, F HURILEC FOR P T — A RRAUE B (X AT RETE S — U
A AE) WA else T RMAFAEM S PINATH L ILIEER

BT REPR break IFRTESITIRMF & LRI HA AT else THIEK. SB—D TR PR cont inue i
AERAT IR T A R P A FR R AR 2 Ik I A 3 ik 5

8.3 for iEfq)

for IRRIMITRIFS (PIANF47E: . JTHESIER) SRR R R TC R TR

for_stmt = "for" target_list "in" starred_list ":" suite
["else" ":" suite]

starred_list FRAKPORIE—W; BRI Y7 —"iterable MR . R4 XHL AT AR GBI — A irerator
Wit 2 25 A G TR A ) 5 — 2 FRE A A HE A IR AELAL U RRAEL 2R F ARSI 3R (B IR A5 2]), I ACRE AT
AT BRI ZIE AR I P b A 2 H R AT MR SR BGER T, WERAFTE else TP
Be, WERRHAAT, HAL5ER.
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BT REPH break IFRTEPITIHFZ LRI HA AT else TAIE. SB—DTRIEPRcont inue i
AERATIREBE L T ) A TR R AR AL N —IAREEIA T, SRR T — TN EE1E else THJIAT,

for EFR 2N H AR P A REIEATIRE - 201F 7 25 2 DA X e A8 R p A (L, LA AE for (BRI IRAEL:

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

H bRg1) 2 i 2 ARTE DR IR S5 RIS A 2P R, EUR ASRF IS, WIENTRARAS A PRI . 4275
WEZA range () AARABBAUL AT AR LUTS. Hli0, 24 range (3) KRG 4E 0, 151 2.

£ 3.11 8 B BAE ARVHER B AR T i B SR .

8.4 try i&7)

try W) AL — AR A E S AL B AR S B A G

try_stmt = tryl_stmt | tryZ_stmt | try3_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally"™ ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A XRSFEWELZAE BT A o) — 4R 8], A XM raise iR E E BT LA raise 1% 5) —T#3]

8.4.1 except ¥4

except FHIEE N WMENFHAIA . Hery TR ICRERAEN, FASHEM R OB ST
4 try PRI R AR, RS R RS R. B RAE KA except TR HEHE
FFEALE ) T4 1k WERAFAE TEHIAW except T4, WELIEHRIG 4 BERFILRALAT 5
o WA FIAN except T4, IRFIBANSPORIE, WRGRMR G RAEMFTH A" WL THH
PEPCIZ SRR . AR — AR IRFE R TR R BRI AR k5, B R & X G 2 sl 57 1 4
SRR A A focdl, W RtR -5 %A H AR .

WREH except TH) 5 RHMICHS, WAL F AT RIGER ARS8 R 50 b .

URAERT except AR ZA ARG % 17574, WIS AL PAR 14 IR 18 2R S 0B HE 1 ARG AR
MR LSS B iR (EaiEREA oy BRI KI5 ) .

BARE—AILALH except TAHIN, RHERPIREL % except THITE as KT ZGRER IR, WERFF
TEMRSETH, HF Hi% except THMRBBILRHINT. T except TRIFRLIIA W IATHIIUIGHL. 24
BIIR R R AR I, R S HERIRAS oy iR R JRORSEIAT . G RERAE AR ] — S F A A W ik
BRI, I H AW R EAEN RS coy A, WISNZ AL SN DA% )

' R RUAARAYGRAR, RAEAE A finally TAIEFGIR T H— 54 BinlZmSas S80n S mmE k.
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Y as target KFHMMER, BERFE except THILIRINPHER. B4 T

except E as N:
foo

Y5 A

except E as N:
try:
foo
finally:
del N

R RE S DAIRIE L — DR LA BELE except FRIZIGSI AT . S SWEIR 2 F A TE
Tl SRS IR EATSIE AT ARERS T, GER3 Wi 4 B J A S ORAS A7 15 EL 3 AR — kb ol
W

£ except FHIMAIIBIAATZ AT, FHFFRIFAE sys B, LR E R DA except FHIMIEM {4

WEEId sys.exception () Hlill. HEJF—IpR ARSI, RIFAE sy s BB P i) S Rl B A 7E
B2 A E:

>>> print (sys.exception())

None

>>> try:
raise TypeError

. except:
print (repr (sys.exception()))
try:
raise ValueError
except:
print (repr (sys.exception()))

print (repr (sys.exception()))

TypeError ()

ValueError ()

TypeError ()

>>> print (sys.exception())
None

8.4.2 except* ¥4

except* AP IR ALH ExceptionGroup. #VLHCH 5 RAKFE Hexcept IR 1 J7 2R
B, (EAERE S AL LR 24 285 4L Py i R S R DR S I FR AT T DA B PR, XREWRER 21
except* THM AT, & BOEHFHAN—H0 . BT RREPIT—RIFLBLTA VTl 75 i —1
S, ANMENRERFED R except* THPRALHE, RIS S5 IEH 147,

>>> try:
raise ExceptionGroup ("eg",
[ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e) } with nested {e.exceptions}')
. except* OSError as e:
print (f'caught {type (e) with nested {e.exceptions/')

caught <class 'ExceptionGroup'> with nested (TypeError (2),)
caught <class 'ExceptionGroup'> with nested (OSError (3), OSError (4))

BT 1)
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EHE—5)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
-t ] ———————
| ValueError: 1

LfIRYE except * THAEBRI AR FHISALRGHEBTI K, 5 except* THFI KA G
N FEAL.

M 3114 JRIFEG, FEALEEEEAS ExceptionGroup B, QIR HM except* FH)5| K— M54, WRFXTZ
SR T2 AE ORI ExceptionGroup,

ARG | K A R— R A I HHRB S RAS except* THIMILES, EFFBHPIF A =1 E 7
PRI SR 4R A3

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr (e))

ExceptionGroup ('', (BlockingIOError()))

—~ except* TAILIA —ULEL R ZRAL, H H I KEURGE R BaseExceptionGroup T2, AHRPA
Y¥except Ml except* FE[R—Atry PR . break, continue flreturn ANA]HIAE except* T,

8.4.3 else F4h)

MR R B I ey TR AT KRN, HHRA I fTreturn, continue Bibreak ifA], wl LR
else THIIFIAT. else ifHPHREASHZHIexcept TR,

8.44 finally ¥F7

WRAELE finally, BRHEE— I AFRES. try TRISPEHET, UIE L {Texcept flelse T4,
WHRAEX S A B AT AR PR 23, 2R SRR . finally TAREREIAT. WHRAFAERL (7
RN, BT finally TRIMKBHBENSI L. WF finally THFIE T H R4, HHRGAHNR
ﬁ%%ﬁﬁ;?ﬁﬁﬁ%t?io W finally FAJIFT T return, break B continue iG4], WIPHRAFHIR
HEWET

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

& finally FAIPATHIAIRR FHFAN BESRIE S 5 5 o

Y return, break Bcontinue iBmIE—> try..finally &AM c ry RIS g S ATHY, finally
THMASTE EIR YT,

PR IR [ME 2 R R A TR re t urn RAIREGER . T £inally TAIEZSPET, NILAE finally
TAPPRAAATIY return IR SRR G HITHY:
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>>> def fool():

>>>

'fin

try:

return 'try'
finally:

return 'finally'

foo ()
ally'

15 3.8 it )% H: 75 Python 3.8 21, continue IFAJASIFIE finally FAIFFRIN, X2 R ARSI A
FAAE—N

8.5

with {E4)

with A TN A LR SCE S (B Wwith 158 L F LAE2 %5 —39) & X R R AT .
XA t ry...except...finally M IEATERE AT (B .

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents )
with_stmt_contents = with_item ("," with_item)*
with _item = expression ["as" target]

WH—A “HiH” §wich BT ERLT:

1.

X ETFICEREA (fE with_item A IAFRIKA) BEFTRERIAG BT UG

2. WA LT SCEBIERI__enter_ () AMBEIGZEEH .
3. BMALTFICEPARI__exit_ () PAEJEEH.
4. M R SCEHIER_ _enter () k.
5. MR B ASEFEwi th BT, WA N__enter () BIRENHE.
#E: with EASHHENIR  enter () FEREAHIRRE, W exit () ¥
BRI, WSRAEXT H bR (AR & A 55 1% B8 EAE B R P R A i ok b B . 2 DL T
M 74
6. PATIBR]AR
7. W R SCEHIASN . exit_ () H¥E. WREAARRERE RS SEE, WIHSRA (EA RS
BB E NS UEIRS  exit_ (). BN, HRME=1 None 24{.
REAARPE B EH S SEHN, FHRA_ exit () FEREREME MR, WiZS5S8EET]
Ko WHGRIEMENE, WHZFHE SIS, HSBREPITwi ch B0 2 JEIiER] .
A RE A A T DM AR RGR 1, WRE__exic () WLRIPMESHZN, HSFEixIEiR
B LA B INAT .
PATF AR
with EXPRESSION as TARGET:
SUITE
TE1E L ST
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manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager) .__exit_
value = enter (manager)

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAGZATH , WEMIEFAEL S wich B IE R A LR SCE RS

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

TEIR X ST

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

WA B S wE 2T 2 T H B SCE B . Bl

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

T 3.1 Y8 SCRp A BT 30akikat.
TE 3.10 [t 58 55 Support for using grouping parentheses to break the statement in multiple lines.
Wz

PEP 343 - ”’with” {E4y
Python with {FAJRIEITETEIA . ARG .

8.6 match iEf)

1E 3.10 JBUHTIA.
VEPCHE A T BRI T . TRIAANTT

match_stmt = 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
subject_expr = star_named_expression "," star_named_expressions?
| named_expression

case_block 'case' patterns [guard] ":" block

8.6. match iE4) 111
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flEl: AT 5 SRR L ST .

REIC R A (BRAE case i), — M HEARME (BAE match ) o %K (W REEL S T4
X)) F55 B PMEIEATICR . e :

o DEPECACINECRI (AR AR s k) «

o FRERFICECAE LSS E B — AT b X RS AARAE T E—2P ke
FHEF match fll case &soft keywords
hs%:

« PEP 634 — AL ic . i

« PEP 636 — £t (LRIl #ofe

8.6.1 #Ii&

VUL a2 R A AR I T
L. X HARZRARK subject_expr SRAEJFIFEERAE N VCHL 9 HARME. a0 H bRl &ES, WA
the standard rules ¥4 #— 704 .
2. HPMERHKIRYS case_block A A TVCRE . PEEC ALl 52 WAy AR FUUAE R fiiA . VRS
3t ] A SR P ) — B BT A ST B R E . METR AR SR E M R S A e, EUALE
LR o BRI AP AL L Rt 7= 2 0% P RR S e R b B B TR B Y5 e, W DAAEDERCiE Ay 2 (i -

) FERIR RO R M, — L TR RE L . R BAR T R IGVE R HEAT I S . Bad et A
ZONNASRAEVCROR MG IREFAAS . BREIRAT N BGRT S8, ATRESA IR X — A EIRE,
FUVFAN TR Y SR BRI AL o

3. WRAZAEPCEE Ty, I HLZE s T XA B 2R (ARAFAE ) AOSRAE. FERXAEDLT, PRIESE MU
HRIZFRGEE -

o QSRR IRAE N E BB, AT case_block 1 block
o I, Kid R IR ¥EZ T A case_block
o WIREAHI—S0Y case B, PUELIEAZ L,

lE): O B IE AR MR . ARG RIS, R T Al 2 AP B s BT AR ER AL Ty

UGN E

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print ('Case 1'")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2'")
case (100, y): # Matches and binds y to 200
print (f'Case 3, y: {y}')
case _: # Pattern not attempted

T 1D
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EHE—5)
print ('Case 4, I match anything!")

Case 3, y: 200

XA RBIF, if flag 2RI, ST A THEZHXNE.

8.6.2 #JRIn

guard = "if" named_expression

guard (B2 case —aBsr) WAL A ELL case AR HIAT. EFFRMIER N i £ Z 5
— ARk

WA guard ) case HWZHERAET

1. fiff case B B R A VEHL ST . WEARZBGUIE IR M, MIRXT guard #ATRIE, FdF—14
case M,

2. W ZA VT D, X guard SR{E.
o Q2R guard SRIEHE, MIEMZ case .
o MR guard SRIEAMR, WIAIEZ case B,
o WRAEXT guard SREMFEPG KT RE, WA .

FRFLRITERIE . ROt AT e Fah e ZRIUREL M — A~ case HLB R f5—4> case HRKIKZEA
WY, B DCECRIY case Bffuiphid . (g dt, LIRBURIEUAE NPT, ) —HIEH T—4> case
B, LRIURALLA A I

8.6.3 W SEMHECHY case 3k
W E VLR case g REVCEC T A TH DLAY case B, — PNICELIE A Z 7] AR — A0 PEECIY) case B, 1] Hah
WG

AR —A> case AR, FH HHBAZ @ VLR, IRAEHBOA N R EVLECH « ARFRATAT AL
L BRI — B R RIS, IR A MR N R b E PERCHT . A DA R R e s PERC Y -

o JEMIBER AL TE VERLIAS 452 X,

o AU E DA DU S A X
o WRAEX

o BELFFAEX,

o $ES NI E VA
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8.6.4 {ER

;AR T8 FRiE EBNF 1A
e 5 SEP.RULE+ & RULE (SEP RULE) * JJfaj 5

* ff*5 |RULE J& Bl [6] 75 2 Wi 5 1 il 5

patterns WTIZIEWZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern
| literal_pattern
capture_pattern
wildcard _pattern

|

|

| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

RIS G —AS “fRITE 2 DA, T U (&% Raymond Hettinger $2{if)—1)
S, REFBHRZ IR )« R, RSO T UL A, R SIUIRZ RSB, 1A, B
B WA A R

HRA
R AT | RPN B 2 . A

or_pattern = "|".closed _patternt+

FA R PR DA 2 Ik fiendy , HLARASTAR S A 28 5 M [R] 1 44 3 S DA S B S o

sl H AMER RS AR TR L, BB EEC ), AR5 S e DT e s . 50,
IR BA AL TR TT LS, WA IT e 2R .

&2, PL | P2 | ... xESESKAIERE PL , QSRR 2L P2, A0 2R Hh B A e e )
S RIEE AR ARSI A, 5 A PT e 2 I

AS #EX
AS B UR KB a s Ze MBS B AREUET IR, THIA:

as_pattern = or_pattern "as" capture_pattern

WA OR B VLRI, W) AS Bt kM. FEHABELL R, AS Bt HARS as KT H LI ARG
EHVLE Y, capture_pattern AHH _.

M52, P as NAME $45 p UL, WU)EFHXE NAME = <subject>,
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FEH{ERRK
FIRERLN W Python HHI R ZHF @i, 1HEA:

literal_pattern := signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEN st rings FIFRIC NUMBER 2 fEstandard Python grammar W5E X1 =5 S HFELE . NIRRT
TR P e . AR TH 745 % .

signed_number '+' NUMBER fll signed_number '-' NUMBER JER BT FERII; BAIERALD
BN R R Bl 3+ 4.

WM =2, LITERAL H4&YF <subject> == LITERAL BPCECE) . X} ELff] None . True il False ,
2 s BT

IR
PR HARES — AR E . Tk

capture_pattern = !''_' NAME

FUE— AN RIZ - AR (1 REWHEXANE L) . BEL2ME wildcard pattern.
G EIBET, — AT R E—IK. Bl case x, x: ... WK, Hcase [x] | x:
PV

PR SR RECACIN S . FPERL0G PEP 572 spIREFRA G AT RO E RN 4 P A fmeai i a5
PREE RN MO — AN i Ae &, BRAFAE M global Binonlocal ],

RIS 2, NAME 22 UUR T H¥i% B NAME = <subject>,

BECFFRT
HERCATREA B S CRL S (KERAEfTA ) I EARGSEAEMTATR. 5k

wildcard_pattern = v

 HAEATR A _ @ — kX e 5. R T ER— MR, B4 nateh 1) HFR&AK,
guard fil case U2 anitt.

famiEZ, _ MR VCEY).
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ERK
{EREUAUER Python W HAT ZARIME. THIA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

P AT S A4 PR FHARHERY) Python & 4R A7 4L KA L. W BIES B Fr(e o 45 FAH 45 WK
VCRE T (i == M%Es5HAF)

M=, NAME1.NAME2 {{ff <subject> == NAME1.NAME2 H}PCHc a3,

Ml AR BOEAE R — AN PCRCE R T i B, RS AT BB S AF B RSB — MEDF R N e, A
FE A EXPPEAT SR D BT A B AT AR R

HIRA
AR AV PAER A BN IS S, SRR 4. Btz bt ERABONGTEL. 15Kk

group_pattern = "(" pattern ")"

ATk (P) BAYH p HFEIRCRE.

PRI
— B SRR S P UR I T IC R TR0, HIERE T2 RO R L .

sequence_pattern "[" [maybe_sequence_pattern] "]1"

| (" [open_sequen(:e_pattern] nyn

open_seqgquence_pattern = maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ", ".maybe_star_patternt ","?
maybe_star_pattern = star_pattern | pattern

star_pattern = "*" (capture_pattern | wildcard_pattern)
PR b [ 955 5 3 5 3ca X (Bildn (.. R .. T )

#E): JHRE SR LA IR S 0 Al (I (3 | 4)) B—oaaa X TS ERN
AR (B (3 1 41) W — N eaaEs.

— PP R Z UV AR5 TR B R A BT A8 . RBH B TR, %)y
FUBEAR I E KB PR R, e — AT AR R A PRI

R F IS — A FAREA VT RC 2 AR -
L AR EFMEAR TSI P IR

2 FERVLEL P, A E AL R LR —
o YK H collections.abc.Sequence HJZE
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2. MREARESR str . bytes B bytearray LRI, WZFFIAIEHRIK.
3. B A A BRI T Py S AR [ K SR i 2 ] AR K ST
AR P AR T KR -
L AR AR AR S TR O AR A, %75 IR Ie i 2k I

2. PRI ) RS H AR T R R H 2 B A AT L. — B> TR IT RS RN, 3t
5 IRPCAE . AR BT A TR S ENTRR A PCIE , A8 A% S g PE RE A2l 1

N, AR AR A KA -
L AR AR BN T AR S TE R, WHX 7SI IRl R
2. SEERERRFS—R, SRR RS A AT H SET IR .

3. R B, RS TR ERIRN HARTUR S RAN IR, A RS T2 amIERE
S PRSI LY R R T

4. FRRAR RS TR SR FARICRC, iR KR — 4.

HE): BARFAIMKER D len () (BIED __len O tH0) M5, MERERR ATRES DAL TR
W RGN RIEFRE -

Az, [P1, P2, P3, .., P<N>] {UFEWE AN O0A DB :
o Ki#F <subject> £— T4
e len(subject) == <N>
« ¥ P15 <subject>[0] PEFTULAD (ilFHE R MVLALTT IAZDE £4F%)
« ¥ P2 5 <subject>[1] BEATUCRE (7% L UCHD AT PASE & 44 7K )
o e Tt 7 AR TG 2t DAL R A

BRGHR
WA & DS E R . BRI . B

mapping_pattern = "{" [items_pattern] "}"
itemsfpattern = ","-key_value_pattern+ ",n?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern "x**W capture_pattern

o Wil collections.abc.Sequence [ Python 2%
o & T (CPython) Py_TPFLAGS_SEQUENCE FLARA7HI N B2
o AR B IR TAT— A2
THIARE R 2T T )
e array.array
e collections.deque
e list
e memoryview
e range
e tuple

#ilE): 27N str, bytes fll bytearray i HAREARGEVLEFHIBR
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— BRI R L T A — DU S DU SR AU AR i i fE— A>T

BRSSO, TSI RS % SyntaxError . # RPN HFMILE 212
118 % ValueError .

PATR SR WAL F AR ELVE A 2 R A
LR FAMEA R — BT, B TT LA -

2. AW 48 RN A AE T B AR, B RS S E AR BSR4 A B 5 DT RC
AZ e B A5 X VT FE B2 o

3. QSR L SR ARG B B AT e, AR R TE R X ER WM, 25|k SyntaxError
; SFTAHREMER 45, 25| % ValueError .

Ml AR L H AR get O FIERIONSEOE A HEF T VTS . DCE A S (X 00 20 B B A7 AE T WL i o
MAZEL _ missing () B _getitem () EIiEI#E,

M=, {KEYL: P1, KEY2: P2, ... } {HEWERATIGO0RTCE ) -
o Wi <subject> j2MLif
e KEY1l in <subject>
e P1 5 <subject>[KEY1] AL
o e TR 0T 2 1) B AR DA SR 2 4

EE b

REAFTR— P RUALER L ESHA KBTS (ARG . HIE:

class_pattern
pattern_arguments

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt

", ".keyword_pattern+

NAME "=" pattern

[F]—A> 5% B A N R AE AR HE AR H
PATR R a5 H AR E PR BC 22 4 A
1. {15 name_or_attr N EHNE type MEEH], 3|k TypeError .
2. IR HFMEAE name_or_attr MR (il isinstance () Hia), %A VTHI RN,

3. ?iiﬁﬁ*ﬁﬁ%ﬁﬁﬁ, WZ KL PCHE e A0, ST 25 RO T A0 A o B ol (o S A
(FHE .

XT—SENERA (ARG SCHR) , B2 —MIE TG, B SBA BAREAMILAS; XX
A, R I B H AR I —FE T AR

St b, W E SO ATF LR —
o 4K collections.abc.Mapping 2
o VMt collections.abc.Mapping (1) Python 2
e i%E T (CPython) Py_TPFLAGS_MAPPING FLAFNLM N B2
o YRR E R AR
FRHEREHIY) dict Fl types.MappingProxyType JEHbJE B .

positional_patterns
keyword_patterns
keyword_pattern
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AR DA BRI, BATTRFE — B, 4 s

— AP E R — AN B T A
o WERXG|I K TFr AttributeError DMMYRE, w2 wdii .
o WRXGIK T AttributeError , ZZEBFPLACKIL.

o W, 5 R BB B TR E AR BRI TICRS . AR AR, AT e 5% 0 s
SRRy, ARSI AT IR

W 1B S PS  Ti S WU R B~ S U DRI

WIS RTE , FEDSRLHI 202 nane_or_attr M__natch_args_ JREEIILHBON XA
.

—. #4175 getattr(cls, "__match_args_ ", ()) ZMHIFEH-
o WRRXGIE—AFHE, ZrERpEL .
o WERIREEA R —Tod], WK HS] % TypeError ,
o P ERIRIBERBYE len(cls.__match_args_ ) , J5| % TypeError .,

o N, (VER 1 & _ match_args_ [i] ¥ xR, _ match_args_ [i]
WA WIS TypeError .

o WA EE N M, 5% TypeError
h=%:
) R ARX A 0915 B A%

L AT BB AR R R A R B
PEEE R R A AR A

XFFPAT EZRAL, A8 AR e A [ Y -

e bool

e bytearray
e bytes

e dict

e float

e frozenset
e int

e list

e set

e str

e tuple

R Z— RS R, HARUR AR R A HEA JEEIEA T IEEC . BI4N, int (011) DL
{0, {EAILALE 0.0,

fAiMi 52, CLS(PL1, attr=P2) {LAEW LA IH DL PLRD L) :
e isinstance (<subject>, CLS)
e I CLS.__match_args__ Rf P1 &4k 56 R A
o T KBS ater=p2 :
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- hasattr (<subject>, "attzr")
- ¥ P2 5 <subject>.attr JfTILH
o e ARG XA S UM DAL A
hs%:
« PEP 634 — £t {bfBisCItie . Al
« PEP 636 — £t (LRCIT RS . #ofe

8.7 BXER

BREUE SO P B R E X (S AR R R ER g —T7) -

funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_.
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_sta:
| parameter_list_starargs

parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["**" parameter
I Wk %N parameter ["1"1

parameter u= identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI SO — AR T AT ) o B RAT IR S 24 i Je 0 iy 4% 25 ) HPRF R B0 PR 7 21— e ok 5 (e80T A
FAAE LR ) o I BR RO R S0 M i 2R 44 25 RN 5 1, A A R IRl P ik T 8 3 F) 4 JRy iy 44 25
[

BRCE SOF AR 2PATREIAR G 2 e B F I S AT I 4R

— A BRHUE ST AR B A decorator kX P %e . 24 s EE SRR B 1512 R 0E SCHAE 88 kg
PRI ORME, SRIASERLATZ— TR INR , B AZR BN A E— SR . HaR [ ECRf
PGB 2 KB PR AR R BN G 2 M e < AR E T A - BIAnATH A0

Qfl (arg)

Qf2

def func(): pass
KRB -

def func(): pass
func = f1(arg) (£2 (func))

AR Z AT AR B BT A S B 98 E B 44 75 func,

T 3.9 RAGsEEE: BB LAY assignment_expression M. FEZ BT, ILiGvEN &
HZM, FES L PEP 614,

AR BRSO PR 55— 25 ) B A4 E TR S R e M BRI cloe R LR R B docstring .
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A A 5 HAT F A = kKRR, SR IS, 3T — ot
AL S, HO argument TTVAE LN, TERCADL P2 MR SHMMIDEB . IR B S
SURIRINEL, JREFTAAE" 2 IR 2 Qb AT IR — 33 BB A o B 5

BRINE S AL AT B SURHHN T AT B R AT . X BERE 244 bR BORIE SO0 R ORI,
R BT R IR o X — SAEBOAE S A AR, Bans | s S g U
SR B AR RS TR (BIINm SR T —50) . WsipR EROAMER B k. RiEE AR
MATITAEEERY . Sead U AR — T A B None VEJ9BOAME, FHAE R EUA T B ACHXS HAE i, i 4n:

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

oK R ) (915 AR R — T R R d . sRBOR B R 2 R IE SR I T E SR E, 5
RRACESE, SR TS, SR FBOAME. WA Y identifier” XFEIEX, BELWWIIH
P — A TCADR AL T BAN AL S8, BOA I — 250, ARAFAE" > *identifier” EAEHIE I,
BRI — BT A e B R B SR B Ah 1 KBE F S4, BOA— R A S e A7
g"*identifier” ZJGHIESHRE (IR KT ILS WM R el KT SHIEA 127/ ZHIESH e
IRAEIEZ A R el A B S AL A .

15 3.8 HAYSEEE: FILAGE / BREUES IR RS (RO EIE S . HE 1 PEP 570 T #ER

KSR A2, HIERXNWEES ARG E”: expression”. FMESHE AL AT, 5
*identifier of **identifier XFEMIIES WA DA, BREAT AR A “RE] frdE, HEXWERSIE
Ja E”-> expression”, iXEEFRHE T PA@ALAA R0 Python k=, AR IAFAEA 2 B8 R AT i L.
FRyEAE AT PAVE A BREON 521 __annotations__ J@M:H AR I S 24 FR oA A 0 F I E BT 7). WERAEH T
annotations import from __future_ (73, WARE AL TR N 475 DU IR R SRAERFPE . 5
W, ENTSFEPATERECE R BERIE . FEXAEOL T, Byt A sRAENF 7T 585 T A AR ACHD A B0 A4 5 AN
G
B EA R (R E R — DR RE) A BE Rkl 2 T REAY . X 75 2l lambda 235
X, BRI Wiambda F#35 X, —77. 55 lambda 2 ff LR HUE LI —FPRIL S B der” A g
SRR AL AT AR ] lambda 23k 32 S BB —RERE L 1B s 28 HM A4 PR . "de £ B SLbn b R K,
HE SV PATE STE R AIE AR .
P T REI: RBUR T 0% . D BRBN TP TH de £7 1541 23 78 SRl B AT AT g o]
1535 . FEFERECP 8 0 B AR 80T DATS R4 20i% def BT BB Rl A . B S L4 2 54k 7,
hz%:
PEP 3107 - BBkiii:

T R BRI A
PEP 484 —RIITEfiR

FRyEIARE S B S RBHRUR,
PEP 526 - 48 b briE 151

AR BRI R R T iE, RS B SL I AE
PEP 563 - ZER ¥ baTER A

YFAEIZ AT I 3 DA AT R T AR AT AR 1T EAS 2 B SR AR SE PR AR NG ) 75 A
PEP 318 - BRI 1L 3 S

SIAT RECRIT LR R iR . FERE MR 2 AE PEP 3129 thg| A,

=

8.7. AXESE 121


https://peps.python.org/pep-0570/
https://peps.python.org/pep-3107/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
https://peps.python.org/pep-0563/
https://peps.python.org/pep-0318/
https://peps.python.org/pep-3129/

The Python Language Reference, (I 3.11.13

8.8 HEN

RE SRR IXT G E X (SR R DT B —T9):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

R SGE— AR AT A R iR il i 4 I B RAY B (LR TAT S L), FIR P& — IR R
BPOREA— A TR R . B WRIIFRIIZEBINDGIR H 2L object; I, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wt I AR AE —AFT A RATIO (B o 2 5 200 AT, BRI Qi Jey it i 44 25 RV R CA 119 4 R i 44
. (HH, AR EEAETREUE Lo ) MRRGTRIAT, HAET WO 2 5 Rl iy 44 25 1] S fr
1o — ARG, HERG AR, BT RN R4 250 . KA Rk
TE S 1) 4 Ry iy 44 25 ) v 0 B2 52

TESAR P 2 R SRR T AR RTRI _ dict v EVERMNUF 0 Pl SE vt L R T 2R R g Bl ns, I
HURGE T 5 SORIR BT E SR 2E .

R Tk ST EEE .

R AP LR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEFRI:

class Foo: pass
Foo = f1(arg) (f2 (Foo))

PR BRI 5 sRECR AR A ] . SR B IS g8 e 22840 55

TE 3.9 WS TE: K] i ATEATA Y assignment_expression %M. FEZRIBAS, HIBEENT N
ZWBR, HES W PEP 614,
P TR0 AR08 e U R e BT R S ir b 5. SElE v @4 self . name
= value FEHEPIRE. BREGRHEIEL " self . name” FoRyER Ui, 24t by =27 b i 55 i s
PR 24 2 E . @t v AR SE R BA M, (BAE I 55 0 F T 22 (8 m] g S BOR U 45
Ho AT A0 ik 25 SR B H A AN [ S AN 7 1) S 1A% o
hz%:
PEP 3115 - Python 3000 [y 52k
R INMBUCH Y HTEE R, AR T Wl iy i A To R 2R iE S A
S AR — A U T R T S Ao G 4 28R __doc__ 6B, 2% docsiring.
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PEP 3129 - 3428
WOMZEBEm AR FE I . BB s 2R a2 /E PEP 318 H5 | A1,

8.9 W&

TE 3.5 BUBTIA.

8.9.1 hiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python PRI HFT ] ATEZ AL E_E W FEREFKE (2 W coroutine), await Fiki, async for PAfasync
with HBETEHE R E AR 6l

/1] async def WA LHIRRELEE WIMRERR AL, BIBEENTAEE await B asyne XET,
TEMRERR B A vield from FiksURf5| % syntaxError,
— i h A e =g 2D -

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

£ 3.7 MUK B H: await Fll async BUFERORE KT TEZ HIRCA H B ATOCHE PR B R0 45024 1 B B K B
o

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 3L 7 __aiter_ FH¥E, 1% ¥ S H 3R [Blasynchronous iterator, "B A] PAAE H
__anext__ AP R,

async for HA)ARVFI RN 2P il A O R EA TR A
PATR AT

async for TARGET in ITER:
SUITE

else:
SUITEZ2

FETH LT

iter = (ITER)
iter = type(iter).__aiter_ (iter)
running = True

while running:
try:

(BT —H
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TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

(M L—H)

WELAEER_ aiter () Bl anext_ ().
TEMAR R AR Z AME ] asyne for iBAPKT| & SyntaxError,

8.9.3 async with jEf)

async_with_stmt = "async" with_stmt

asynchronous context manager J&—fhcontext manager, RENSTEEL enter F exit 1535 P EIZIAT .

PATR ARG

async with EXPRESSION as TARGET:
SUITE

e L RSN T

manager = (EXPRESSION)

aenter = type (manager) .__aenter_

aexit = type (manager) .__aexit_

value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

WEMMEE R aenter () Bl aexit_ (),
TEMR R B ZSMET asyne with {4455 % syntaxError,
W%

PEP 492 - {§i )] async #l await ik SzBg Pt

VAR Python HR—ANIESUM BN, IS IIAR R 1R SRR
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CHAPTER 9

BT

&
ot

Python T 5 il ATE SRR IS0 A - AEIEREHER A BRES [ A A A . DAE B . BRTALER
WIS R a e Le T BT i eh .

9.1 5E%a4 Python £,

HESRTE 5 BUB AR N HUE R T B R AT RG] (invoke) f), {H3F52%8Y Python R0 AW 2 )L
AR, —fA5e 4 Python R G 7E iy MR ILESE AT FTA [ R A ETnT 1, (HI AR
PIALIRAE, R sys (BHEARSML). builtins ([HEmEA. HISMI None) FIl_main_ BRSb. &HK
A E) e AR A AP THR AL Bt M AN Al iy 44 25 1] (namespace) .

J A1 5¢ % Python REsiaRvk, RITNHFT A AR SREA -

SR T DA IR . (R RSO T— e MRt TR RO — PR BOA
AT (TREDAMGAR ). JRPIEEE e R MR SRR 7 __main_ i
A2 BT

S MR il = RSB A T T —c 5 B A ATLRIE. M — WD — A 45
S BT A . AU R ARy B, R AR S R
Bl AT AT

9.2 EE®A
AT A )5 SRR B AR AT AR T 5

file_input = (NEWLINE | statement) *

ECRER R T 51 AR E):
o BT {H5EH Python Ry (TEARZETH);
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o BB IR AL ;
o FIMTHEIELS exec () BREUN FHI;

9.3 EEIX&A
BB A A DA A TR
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

E%‘?Eﬁﬁﬂ*ﬁfﬁT7 —fk (EmER) ElapuR R & nmNa— 2T B BT e A SR8
mH;EO

9.4 ERNX&®A

eval () PUHNER A, EFZRHERZH. fHES eval () W7 HT | HUHAAPANEA:

eval_input = expression_list NEWLINE*
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4

ERREERESE

X2 SE M Python i AALTE , ELHARIUA ML i CPython 48 1IEIA (2 Il Grammar/python.gram). X
B R A I 1A A A ORI R R A 401

The notation is a mixture of EBNF and PEG. In particular, & followed by a symbol, token or parenthesized group indicates
a positive lookahead (i.e., is required to match but not consumed), while ! indicates a negative lookahead (i.e., is required
not to match). We use the | separator to mean PEG’s "ordered choice” (written as / in traditional PEG grammars). See
PEP 617 for more details on the grammar’s syntax.

# PEG grammar for Python

General grammatical elements and rules:

#
#
# * Strings with double quotes (") denote SOFT KEYWORDS

# * Strings with single quotes (') denote KEYWORDS

# * Upper case names (NAME) denote tokens in the Grammar/Tokens file

# * Rule names starting with "invalid " are used for specialized syntax errors

# — These rules are NOT used in the first pass of the parser.

# — Only 1if the first pass fails to parse, a second pass including the invalid
# rules will be executed.

# - If the parser fails in the second phase with a generic syntax error, the

# location of the generic failure of the first pass will be used (this avoids
# reporting incorrect locations due to the invalid rules).
# — The order of the alternatives involving invalid rules matter
# (like any rule in PEG).
#

#

#

#

#

#

Grammar Syntax (see PEP 617 for more information):

rule_name: expression
Optionally, a type can be included right after the rule name, which
specifies the return type of the C or Python function corresponding to the

(T —T30
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Match el or eZ2.

formatting purposes.
alternative, 1like so:
rule_name [return_type]:
| first_alt
| second_alt
(e)

e ] or e?
Optionally match e.
e*

e+t

o @

&e

Succeed if e can be parsed,

le
Fail if e can be parsed,

SO R R H T e Y W R O R T T Y M R R K R T TR R W R W R R R R R %
~

# STARTING RULES

file: [statements] ENDMARKER
interactive: statement_newline
eval:
'(' [type_expressions]
star_expressions

func_type:
fstring:

# GENERAL STATEMENTS

# ==================
statements: statement+
statement: compound_stmt |

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:

| simple_stmt !';' NEWLINE

Match e (allows also to use other operators in the group like

Match one or more occurrences of e,
does not include the separator.

Commit to the current alternative,

# Not needed,

(M E—F)

then a void * is returned in C and an Any 1in

rule:

rule_name [return_type]: expression
If the return type is omitted,
Python.

el ez
Match el, then match eZ2.

el | e2

The first alternative can also appear on the line after the rule name for
In that case, a

| must be used before the first

"(e)*")

Match zero or more occurrences of e.

Match one or more occurrences of e.

separated by s. The generated parse tree
This is otherwise identical to (e (s e)*).

without consuming any input.

without consuming any input.

even if it fails to parse.

expressions NEWLINE* ENDMARKER
l)l

'->' expression NEWLINE* ENDMARKER

simple_stmts

there for speedup

(BT —1)
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| ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression,

# will throw a SyntaxError.

simple_stmt:
| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt

| yield_stmt

| assert_stmt

| 'break'

| 'continue'

| global_stmt

| nonlocal_ stmt

compound_stmt :

| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# _________________
# NOTE: annotated_rhs may start with 'yield';
assignment:

et annotated_rhs

| NAME expression ['='
[ ('(' single_target ')'
| single_subscript_attribute_target

| (star_targets '=' )+ (yield_expr | sta

| single_target augassign ~ (yield_expr
annotated_rhs: yield _expr | star_expressions
augassign:

| Ty=1

v )=

(M E—F)

else parsing a simple assignment

yield expr must start with 'yield'

7

]

v ['=' annotated_rhs

[TYPE_COMMENT]

) ]

r_expressions)
| star_expressions)

expression

(BT —1)

131




The Python Language Reference, (I 3.11.13
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return_stmt:

| 'return' [star_expressions]
raise_stmt:

| 'raise' expression ['from' expression ]

| 'raise'
global_stmt: 'global' ', '.NAME-+
nonlocal_stmt: 'nonlocal' ', '.NAME+
del_stmt:

| 'del' del_targets &(';' | NEWLINE)
yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]
import_stmt: import_name | import_from
# Import statements
# _________________
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:

| '"from' ('.' | '...')* dotted_name 'import' import_from_targets

[ "from' ('.' | '...")+ 'import' import_from_ targets

import_from_targets:

[ '('" import_from_as_names [','] ')'

| import_from_as_names !','

[ '
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ','".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME

| NAME

# COMPOUND STATEMENTS

# ,,,,,,,,,,,,,,,
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
decorators: ('@' named_expression NEWLINE )+

# Class definitions
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# _________________
class_def:
| decorators class_def_raw
| class_def_raw
class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block
# Function definitions
# ,,,,,,,,,,,,,,,,,,,,
function_def:
| decorators function_def_raw
| function_def raw
function_def_raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
# Function parameters
# ,,,,,,,,,,,,,,,,,,,
params:
| parameters
parameters:
| slash_no_default param_no_default* param with_default* [star_etc]
| slash _with_default param with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')'),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ','
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ','
| param_no_default* param_with_default+ '/' &'")'
star_etc:
| "*' param_no_default param_maybe_default* [kwds]
| "*' param_no_default_star_annotation param maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds:
| "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
(BT —H)
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# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_no_default_star_annotation:
| param_star_annotation ',' TYPE_COMMENT?
| param_star_annotation TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_ annotation
annotation: ':' expression
star_annotation: ':' star_ expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if_stmt:
| '"if' named_expression ':' block elif_ stmt
| 'if' named_expression ':' block [else_block]
elif_ stmt:
| 'elif' named_expression ':' block elif_ stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| "for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
(BT —1)
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| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block

with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression

# Try statement

# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]

# Except statement

except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' block
finally_block:

| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
[ "|]'.closed_patternt
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closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

(M L—H)

# Literal patterns are used for equality and identity constraints

literal_pattern:

| signed_number ! ('+' | '-')
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:

| signed_number ! ('+' | '-')
| complex_number
| strings
| '"None'
| "True'
| 'False'

complex_number:

| signed_real_number '+' imaginary_number
| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '"-'" NUMBER

signed_real_ number:
| real_number
| '"-'" real_ number

real_ number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target

pattern_capture_target:
‘ !ll " NAME !(l.l ‘ I(l ‘ l=l)

wildcard_pattern:

‘ "o

value_pattern:

(BT —1)
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(s E—5)
| atte 1(".% [ Uq" | =9)

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:
| "(' pattern ")'

sequence_pattern:
| '"[' maybe_sequence_pattern? ']’
| "(' open_sequence_pattern? ')'

open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?

maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?

maybe_star_pattern:
| star_pattern
| pattern

star_pattern:
| '*' pattern_capture_target
| '"*' wildcard_pattern

mapping pattern:

‘ l{l l}l

| '"{' double_star_pattern ','? '}'

[ '"{'" items_pattern ',' double_star_ pattern ','? '}'
\

'{' items_pattern ','? '}’

items_pattern:
| ','.key_value_pattern+

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
[ '"**' pattern_capture_target

class_pattern:
| name_or_attr "(' ")'
| name_or_attr '(' positional_patterns ','? ')’
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'

positional_patterns:
| ','.pattern+

keyword_patterns:
| '",'.keyword_pattern+

(BT —1)
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keyword_pattern:
| NAME '=' pattern

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression

star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| "' bitwise_or
| named_expression

assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':='

disjunction:
| conjunction ('or' conjunction )+
| conjunction

conjunction:
| inversion ('and' inversion )+
| inversion

inversion:
| '"mot' inversion

| comparison

# Comparison operators

(M L—H)

# ,,,,,,,,,,,,,,,,,,,,
BHF—H)
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comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or

compare_op_bitwise_or_pair:
| eq bitwise_or
| noteqg bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or

eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1t _bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '"' bitwise_and
| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
[ sum

# Arithmetic operators

# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
u = r
| sum '"-' term
| term
term:

(BT —1)
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Tx!
l/l
l//l
term 'S’
term 'Q@'
factor

factor
factor
factor
factor
factor

term
term
term

factor:

| '+' factor
| '-' factor
| '"~' factor
|

power

power:
| await_primary
| await_primary

'*%1' factor

# Primary elements

# Primary elements are things like

—"obj (something)'", "obj"
await_primary:

| AWAIT primary

| primary
primary:

| primary '.' NAME

primary genexp

"obj.something.something”,

(',']

[expression] ]

l)l

(M L—H)

"obj[something]",

(BT —1)

\
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices
| slice !','
[ '",'".(slice | starred_expression)+
slice:
| [expression] ':' [expression] [':'
| named_expression
atom
| NAME
| '"True'
| 'False'
| '"None'
| strings
| NUMBER
| (tuple | group | genexp)
| (list listcomp)
| (dict | set | dictcomp | setcomp)
| "ooo!
group
[ '('" (yield_expr | named_expression)
140
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# Lambda functions
# ,,,,,,,,,,,,,,,,
lambdef:

| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash no_default lambda_param_no_default* lambda_param with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param no_default+ lambda_param with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','
| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param with_default+ '/' &':'

lambda_star_etc:
[ '*'" lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ "*' ', ' lambda_param _maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
| "**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

strings: STRING+

list:
| "['" [star_named_expressions] ']'

tuple:
(EH TR
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[ "(' [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

[ '{' [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:
[ "**' bitwise_or
| kvpair

kvpair: expression ':' expression

# Comprehensions & Generators

for_if_ clauses:
| for_if_clause+

for_if_ clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '[' named_expression for_if clauses ']'

setcomp:
| '{' named_expression for_if clauses '}'

genexp:
[ '"('" ( assignment_expression | expression !':=') for_ if clauses ')'

dictcomp:
| '{' kvpair for_if_ clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:
| args [','] &")'

args:
| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+ [',
— ' kwargs |
| kwargs

kwargs:
| ','.kwarg_or_starredt+ ',' ','.kwarg_or_double_starred+
| '",'.kwarg_or_starred+
| ',"'.kwarg_or_double_starred+

starred_expression:

(BT —1)

B
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| '"*' expression
| Tk 1

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| "**' expression

# ASSIGNMENT TARGETS

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']

star_targets_list_seq: ', '.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ','

star_target:
| 'x' (!'*' star_target)
| target_with_star_atom

target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom

star_atom:

| NAME

[ "(' target_with_star_atom ')'

[ "(' [star_targets_tuple_seq] ')'
| '['" [star_targets_list_seq] ']'

single_target:
| single_subscript_attribute_target
| NAME
| "(' single_target ')'

single_subscript_attribute_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')' &t_lookahead
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| atom &t_lookahead

t_lookahead: '(' | '["

# Targets for del statements

del_targets: ','.del _target+ [',']
del_target:
| t_primary '.'
| t_primary '['
| del_t_atom

NAME
slices

't_lookahead
']' 't_lookahead

del_t_atom:

| NAME
| (" del_target '")'
| '"(' [del_targets]
| '["'" [del_targets]

l)l
IJI

# TYPING ELEMENTS

# type_expressions allow */** but ignore them

type_expressions:

','.expressiont ',' '*' expression ','

LI | L)

|

| ','.expression+ ', expression
| '",'.expression+ ',' '**' expression
| "*' expression ',' '**' expression
| '*' expression

| "**' expression

| ','.expression+

func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT)
| TYPE_COMMENT

Tk T

(M L—H)

expression

# Must be followed by indented block

# ===—————————————————————— END OF THE GRAMMAR =========—===—————c—c————————__
#ommmmmmeee e e e GWART OF INVALID RULES ===========———=——c-—o-o
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>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAEEE—HEEAS (decorator) 2 4%, Bl AFEXABIE, BB\ shell HRH7H
# Python $E£/R“FIT.

o B Ellipsis,

— {7 % Python 2.x FEsCHSEE/E] Python 3.x FEAMEAY TH, B /27 BRI AHS S AU AAH 2 P A AL
BEE, T SRR M AR 30 S BT G i JER Fr AT T Al 24

2t03 FE 0] PABEME R X HH DA 1ib2to3 il B4 T MWL A DB, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (REE ABC) #4t T e Mk, 1EEduck-typing (B8 FR(E]) Mitizc. Hih
BRI BT, 1552 hasattr (), QIEAERECRAA MR SR (BIANEE I #7 7 i% (magic method)) .
ABC [EIF[EJ##Y subclass (FHHE]) , BMERER H 75— class (BHE]), {HJ5A[# isinstance ()
K issubclass () #il; #H2[E abc HALRYEIH 4. Python A #F £ [ElE ) ABC, FNERIGEH (1F
collections.abc i), #F (¥£ numbers #ifl). &% (FF io 54H) I import 4G 2EFIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H O ABC,

annotation ([EJf%)

jgﬁlﬁﬁi-?é%t class 1. M2 Bl M EEAH B BERE. BIEG, ERHAREEpe hine (ZUEHR
) e

TEBATES (runtime), (W35 O (EVRE VAP, (ALt 8. class B PEANR N EAR, &bk
FEETEAEAH . class fIR Y __annotations_ 4F5KETET.

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,
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argument (5|%{)
WL B X IRF R (R 46 funcrion. (Bimethod ) WYfEL. 51 90 Wi :

o Bl4E5 5] # (keyword argument): FERAIEN . PAEREITE (identifier, B4 name=) BHEEMD| 8L,
a2 PA >+ #& 10 dictionary (F8) [EWEBEIER S #. B, 3 A1 5 &ZPAT complex () PFEIY
) BH ST |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

« 13 3] $& (positional argument): 7 BISEF S BT B, BLFE| HOTHE— 5] 081 0 A I
B, A (80) 1) » 2 g Riterable (FTIRYILE) 0 TEEREME. BIA0, 3 A1 5 HRE DA T I o
H i

complex (3, 5)
complex (* (3, 5))

51O W A ek X B O B A% A . B SRR (AR AR R, RS VAR B . ERE
R b, AT AESE SCHS T AR RN — A5 18 H AP Ah (e s e 4 s

A2 ORI parameer (280) WH . % LEE D5 #2822 M 2L, A& PEP 362,

asynchronous context manager (JE[FR]2B5EEEPIZS)
— i v A% Hlasync with BRA X ir REBE MW M, ME &M EF aenter ()
F__aexit_ () method (F5¥:) AeEHng. B PEP 492 5] A

asynchronous generator (JE[RZBEH:2%)
— 1l €5 [u] {#asynchronous generator iterator (E[FHEIESFEMRES) MR . BEHERRG —Hhasync
def &M 1772 3K (coroutine function), H R EEME Tyield HH X, GBAEN—FRI W
Wasync for [FIRE ML,

5 AR AT R AR — R A A 2 R 2, (AR b, TR R R R AE R P E A BEIRE
(asynchronous generator iterator). & —FFIEMN R IEARENERE, IO e mfiag, ARG %,

— AR B s R awa it A, Alasync for flasync with BGARK.

asynchronous generator iterator (JER]2BEIM:ZSENCES)
—{f@ fasynchronous generator (AE[EIMEEAESY) RN BT Y4

& B—MWasynchronous iterator (JE[FEFEIFLES), HTEPA__anext_ () method FEIFIYEE, € [E]{EH—{F 7]
M1 (awaitable object), #ZHIA MG ATARR A EVE SR 0l HEEA T —Myield ERK,

Bl yield SrEfEm Ay, ERCAEMIERATIRGE (A5G s i W & iy BioAaL) . WaER
B4 BEMXE ARS8 anext () [BIE AU EA BB IR RE, &R E 0T 489
7. 2 PEP 492 #1 PEP 525,

asynchronous iterable (] nf [F{CH1:)
—E Y1, B PAfEasync for BRARA P . LA EM__aiter () method [A] fH—
{®asynchronous iterator (EFZEELE). B PEP 492 2] A,

asynchronous iterator (JE[RI2BENRES)
—(HEVE__aiter () Ml__anext__ () method ¥, _ anext_ () W/H[ME—{lawaitable (W]
L) . asyne for GfENTAERIZEMERA)__anext_ () method fT[IE AT SR YI1F, HEI'E
5% StopAsyncIteration 4k, i PEP 492 5| A,

attribute ()&M)
— B A B M, R%E K 2 BB 0 B 3 PR3 X (dotted expression) )44 fie 2 . B,
MR o H-—HEVE a, RIRZEVEREA 0.a P12 M.

W —EPIE AR, ST R — A REAN 2 AR 2 45 fo 4 7 T 8 e Z AT (identifier) (1) 1
A ATRER, BIANGEH] setattr () o 150G BRI JE TR MR (B 2 P R AP i, T T A
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getattr () FKEHEE.

awaitable (W[ Z:55M1%)
—fR W] AFE awa it A PR P B DRl coroutine (1HAE), s —MWA_awaic_ ()
method ¥4, 75 2[E PEP 492,

BDFL
Benevolent Dictator For Life (#&E{"2&### ), Y4 Guido van Rossum, Python ffI3E# .

binary file (—_iEHliER)
Jile object RERS S 5 0wt %o LRI SCAERITI TR HERIBEE ( ro s twb B rbe ) FTIFAIC
{4, sys.stdin.buffer, sys.stdout.buffer A} io.BytesIO Ml gzip.GzipFile HJSEMHI.

w2 Eex file (CFREHE), ER—MARRERIREA str W RD.

borrowed reference (f&Jf]Z %)
1E Python ) C APL #1, 554 FXE5IH, FHZSEOREIF AT ZTI . RS
B S AR W — RS HEE . BN, B3R R cds n] DARS BT S 1 B 5 — A strong reference SREHEE

¥tborrowed reference WENY Py_INCREF () AN & JEHY (in-place) 18 [FI[Flstrong reference 524k ik M,
AR YA REAE I — IR S 2 I 2 miids(El. Py_NewRef () pRUn] F S EE S — 83 i strong

reference.,

bytes-like object (Fifviyc4lH¥tk)
—1l % #& bufferobjects HAEFIME ) C-contiguous BB . BAIEI AW bytes, bytearray il
array.array ¥, PAKFZHE RE menoryview Y. FEA TOAH R P4 AT R B RE 3 ) EoRHY)
AR A AR BAR . R IS RIS socket (FHEE) #EiE.

A B T R T . [EIW] SOl e e R E) [T B T R R ) AT
B S 1 [ ) WD 4% bytearray, PAMN bytearray ) memoryview. HAWM) R T EHE I E
R AEATT Y (THEEWEA o THBYME]) o B3 bytes, DA bytes PIFR

memoryview,

bytecode (f¥JCA1RS)
Python (%) JFU A5 € 4 4 s MU AL CALES, ‘B2 Python F22U7E CPython L%k HIERRE /R . s oc4
WGP EIEAE cpyc R, DA AT — AR W B E S e (M7 DAAS AR D s 5 39 4
P ENCALMS) . B [ IRES (intermediate language) | J8(E)ZEA HE—ff virtual machine ([EMgE&HT )
b, ez S AT B S C AL 3 E A MRS (machine code). BRI, MoCALAEH 2
A A [F] ) Python [EIEERE RS 2 AR, tLARREXEAR[RIMUAS ) Python 22 IS E

(LIRS 5291 AT DATE dis BEAHAY ERA SO 4 3] o

callable (W]WF-nY41t:)
— 1l callable i2 ] AREIFIY R4, IR IRE AT REA T 9B — A5 | 8 (35 Rargument ) :

[callable(argumentl, argument?2, argumentN) J

— 1l function B HFE M fmethod HR 2 callable, — A EANE__call () JF¥EM class 2 & 4t 2 M
callable,
callback ([n]i)
VEE]S | ol 8 1) — (M B A2 X (subroutine) pRITX, &7 A SR A S5 BRf: 5] 6 LA 7 o
class (Jg[E])
— A O S 3 W AR AR . Class 192 %38 55 & £ & method [ F%, 8 4¢ method 7] PAYE
class [ B I]_b i 41
class variable (Ki([E)5241)
—BAE class g E SR, HIERZ L BETE class JEIR (B EIRZFE class EHI) BB a2,
complex number ([F1%})
— AR AR E AR TT, I S i G R B g — M ER 2 f . (Bl 2 ()
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WORAL (-1 PR B, CEALEE AR TR L, FE TR E(E 5. Python [
THEB SR, ERMEENREREREE; ERgls MRmn i vme, filns+1. #%
#§ math BAHEN T HSROWA R ER, F5H cmath B, [EIBE G & —EHTE R i BRI RE .
WRAREG 25 2 B MG FRoK, IRE T BEREE /T A2 At 200 e 11

context manager ([fEE55PI%S)
TEwithiBAPEME Y enter () Fl_exit_ () FERFEHIFBIRSHN S . S0 PEP 343,

context variable (|i5BE%49))
SR, FLE AT DV 1 SCH R T BRI 38 46 B B 17 (Thread-Local Storage),
FEH A, — s B e R AT A T RE LA NFMME. SR, BIRANES S, £ —MEfTssh e e s
ZAREEE, TS BO FEHE, SRAEEATHAER 28 (concurrent asynchronous task) H1, s
Hk%é@lﬁo %’2{ contextvars,

contiguous (JH&AY)
R — 1 42 18 5 )2 C-contiguous 5% J& Fortran contiguous, HI'Z & fE ] Mg R P2 #4511 . FE4E (zero-
dimensional) 11 #&1E [##[ 2 C & Fortran contiguous. 7E—#E (one-dimensional) [#31 W 4418 H W JEFERCIE
BT AR AR HES ), TR T )R A B R LAIERY . 7E 2 41 (multidimensional) C-contiguous 51 H1 ,
et R A AR E 7 A M T H R, R — MRS b t. ST, FE Fortran contiguous iz Hr,
MR GWELc.

coroutine (FL)
AR FIFE R (subroutine) ) —FE B ISR T . BIRR 22 7 S A 1Rt P Bl de A (B 27— el ] 2
B WA AFERFZ R AR B AL B IAIEE . EMEEE asyne der BIARPEAE. 5
=2 [F] PEP 492,

coroutine function ({JFLF=)
— il [ml Hcoroutine () PIFRIR. — M RER R GEPhasyne der BAX P S, EfEaw
“rawait, async for Mlasync with BT . BLBEFH PEP 492 5] A,

CPython
Python F25E & 1Y HE B /E (canonical implementation), #f#$17{E python.org |-, [CPython ] i f##FEESE
DA, DAl 2 I B VEEL LB RE S M ELAE, (9140 Jython BY IronPython,

decorator (ZK:fii%y)
—fE g, EEhES MR, BT EHH ewrapper 85, WUE B g 219 85 (function
transformation)., ZEAFESITTE REAIF]E classmethod () Al staticmethod () .

Fetiianaris FUZ AR . DA W ek o0 SRAERR IR L2 AR

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

.

Class WAFAEAH I MRS, (EAEASELL BN M . BN Mg e 2 B2, w2 [E 5 02 & fclass
RIER S

descriptor (HiiA%%)
EAENLT _get (), _set_ () B _delete () FEMNE. H— K@U AR, E
PIRFIRSS EAT R e TR R il & . ERE LT, (A a.b RAREL. B s b — A JE i e
a BHFIAERATRA b RS, ABAR b — DRSS, WSTRADX HA S k. BRIRHIAS
IS 2 T2 L Python [ 5C88, PR 1A 2 HBRRERY B AL, WIRRE. ik, FREEE.
FHH BTGNS NG| %%

BRI IR 25 method IYSEZ M, FESE) A0k 25 sl AR O 15 7«
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dictionary (5zilL)
—NRIREEH, P R AR B N (. BT DURMEMI R hash__ () Fl_eq__ () ¥k
BN, 7E Perl K4 hash,

dictionary comprehension (‘zdlL4s & 5)
— R R YR, AR — (T E W 2 i A B G Ay e R, (B B B &k 5 DA — R % e ]
results = {n: n ** 2 for n in range (10)} @A —fFd, BAE TH n BHFE n
2, w2 A, EHE5FEMETF,

dictionary view (zHUEGERL)
# dict.keys (). dict.values() M dict.items () FEAYAPREE TG SMHRML TS
s IE H A AR, BN E A SN, A WS s g B g e
#apy list (EB%1)), ZEfEfH] list (dictview) . F52I[E dict-views.

docstring ([EI )
YERZE . PREERIZ NRY SR — kU R AT R . AR T IR S 2, (Haw)
IR IR BIF A TEDS . BRBEE ) __doc_ J@td. T ERHTARENG, HILEFmT45
) SCRY A ARV

duck-typing (;-1-24(F))
— ARG TR, EAEE R A Y B E R e RS A ERER N BURCZ 15,
method 5 & & HAT IR RE Y s A . (TSR A R A — IS 1 ELmfiE sk —EIE 1, FRIE
B —EET. ) HEEGE AR e BE, o sstag 26 £ X (polymorphic
Substltutlon) I T R TG, I P BUE LR type () B isinstance () EATHEL. ((HE2F
W, WTRIEIR DA 4 2 & & 28[E] (abstract base class) REEFE. ) SR, BilE EEH hasattr () ]
i, BUREAFP FEAEEE AN .

EAFP

Easier to ask for forgiveness than permission. (F5REX KA THAS ) EE%E R Python 4k fEAE
G R R S B R A, (B 5% o B R P (51 41 . 3B AR (E] FLpesl i Jales , Hodrta
AT Z W try Flexcept Bk, ZAMELT 2 HMEET (Bl C) # RAYLBYL EATE A T ¥ .

expression (FiFL)
— B AR R ERR . [EAEEE], — AN ScE . AR, JBHEAFEL @%ﬁ?jﬁ@_ﬁ”}m}
SRR TC R B RE, S ST RE . B AR AR, [EHEAT A Python 55
H AR EE . S INE —statement (BRIAI) ANEEREIVEER X, Hlanwhile. BR{H (assignment)
WA, mAREER.

extension module (H% 75 {4l )
—fRIPA C 5 C++ HFI A4, B Python ) C API SRELAZ.C F fifi i H R XA T HH)

f-string (f ‘i)
PA £ B F [EIRTR AR SO g RRE [f S2ep ], Rt Xiay F & LANHE . 752 E PEP
498,

file object (K§Z=W1k)
XFANATFHE ) SO APL (7 read () B write () S505%%) MR T ERIERIA S . ARG @7
KRR, SCHXT G 0] DA PEXT B SERE S0 HAW R B A7t sl A5 e 0o IA) - (491 s o i A/
. NHEZRIX ., BET. FiES). USSR SR At 8 R,
BB L, AEMEEEYO: IR —E 50485 . &N —E848 SR LF 4% EMINATHAE 1o B
e FR EE%$%1¢E@T%YE75Y£%@H§ open () B

file-like object (KiK't il:)
file object (FEZMMF) HIFIFETE

filesystem encoding and error handler (K3 R4S MEESEPIR LX)

Python i { Fil i) — e A G R B R JE BR R 5, I ARARAIS 2R F A 36 RO TCAL, LABGHE Unicode i f5)
TEERHB.
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R 58 22 495 S A 0 ZEL DR R LTI RIS PT A /NI 128 B TCAH . WNSRAR 28 R 41 A S A SR L AR , R APT
R €5 % UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () pRZA] A EUSHE
RARG USSR PR 2

filesystem encoding and error handler (1 28 % %t 4 A5 F1 4 5% jE P ¥ ) & 7F Python [ &) IFr H
PyConfig Read() E X KB &: #H 2 [F filesystem_encoding, DL} PyConfig ¥ K &
filesystem_ _errors,

HtsFllocale encoding (IR ERAE) .
finder (k%)
—fE 1, B EREIEAE Y import (A R loader (FALR) .
ff Python 3.3 Pt A AHRURIOFHE: 7954 4 5 (me parh finder) B sys .meta_path,
Mi$4428 B 4% % (path entry finder) € /f] sys.path_hooks.
#2[F) PEP 302, PEP 420 Fl PEP 451 DA T i35 Z 40t .
floor division (] T ILE2RR:)
] MR A B A R U SR IR YA . 1) R U BRE RS 2 /. pln, A 11 /7 4

At &PRE 2, B float (B0 ELRREFTIMEY 2. 75 A, GRER, (-11) // 4 M%iRE -3,
[El2 -2.75 $ik T #EGRIF &% W52[E PEP 238,

function (pfX)
— R R PRIAS, B REE ey A e AT AR LR S S 2 5| S, 5 L [T
AR AT TS Eparameter (B80). method (J7¥k), PAKH X2 £

function annotation (([EIEE)
pR 202 Bk R B ) — W annotation ([EJFE) .

BRI R R EH2 - a0, SR A2 W int 518, EErf—@ int [EE:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

eR BRI AR AL 3 S8 R A RE AR .
i 2 [Elvariable annotarion F| PEP 484, &4 WINGEMHA. kBN REEE L, Wzl

annotations-howto,

__future__
future TR £ X : from __future_  import <feature>, {5/~ &EAl ] IBLEYE Python K2R
A A POl R EV B A R B RE ae , RS E IO, M __future BAHRIFIE T feature (2
A8) TTREAYME. i import ML EVS A BORAA, ARTT DA W — 18 57 0 B R S AT I oy VB 3 3
FEE T, PAREMREE e (SEAE) ETERA e
>>> import __ future_

>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (b nli)
WRCIE B T O IR, OB iR . Python 4TI Mk, @37 2 Mt (reference counting),
DA S — 1t A [E S A v B 2 HRAF B (refference cycle) 1 AR B 7% [AT L% (cyclic garbage collector) 3K 5¢ i -
B R mT AR ) g AR 3 A T s i

generator ([E14:5%)
— W & [l generator iterator ([EAEZREUCES) B, BEEERGE HEHEMEX, EARMYZEES
Tyield #ERHR, GBEA—RIIMME, B2 7 for B, U204 next () B, FHRBRHH
) — (-
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35 AT R R R — M E A 2R, AR, TR R FREIAE BEIRE. B HFEE
W ERERG RS, Rkl s kst DABE S 36
generator iterator ([FJ4:g%EICZS)
—{ Hygenerator ([EVESR) eR=CHT NP1
Rl yield GEFEIRT, ER M ERITRE (RIS EO S T uy BiRX) . HEA R
E&R 25 MR, B G kA ST (BEIR A YR o A b 2 e BR U i R XA TR ] )
generator expression ([F)2: 2$#355%)

— (AR ERA, ERERG—FIERRER, RE#EE—M for Th), % THESRT
IR S i AR DA B — g8 1€ 1A Al A S X e RIS ki s A 2 i £ -

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (727 X)
— {18 e 2 {18 e AL MY BRI, R R X SO (] 174 R (B o ) A 0 I S0 P o 2 ) AR 2 £
& #H % (dispatceh algorithm) SR[EJE .

Y58 2 (Elsingle dispatch (B—31F) #iiEHEMH. functools.singledispatch () #Ai#eA1 PEP
443,

generic type (7Z7UI[E))
—{H BEEID; 2 #ifk (parameterized) [frype (BUE]); #H &Mz E 2 [E], 42 list Ml dict. B
A Ele = FIE#E .

g2y ME4Z HE . PEP 483, PEP 484, PEP 585 fll typing Higl.

GIL
st [Flelobal interpreter lock (43 222584 .

global interpreter lock (23 B2 8$8)
CPython T i4n Il FI ORI, DARECR BRI A — (MU T4 BE LA T Python ffibyrecode ({iTCHHLA) o
YRR (AR EERE, dict) HEjHbESET T (concurrent access) &M, 1L
H& I T AR 4L CPython (W EE/E . SHE B H e, @O H A A Y EIZ A T4K (multi-threaded), {H
FRAG & S b 22 R PR A MR BEEH L A — A T+4 T (parallelism)..

SR, AEIE A, R SRS =, B MR R AT R A e () 4 B A
(computationally intensive) F/T35HE, T DAE: GIL. H4h, 7E$fT VO B, GIL 482 ek fiis.

I TR TAE | AR (DASE iR A S L SRR B ) 1B R )
[EE— i B — R FEHE N, se ARk . —RE, HEREMAnerE, aisrEes
(VAT , AT S o A AR

hash-based pyc (ZfEZEHER pyc)
—fH {57 TCALRE (bytecode) B A7Ak , & i A A EMEL T AS J2 36 M JEL A SR A B AR 1B B IR BT, 20 s AT 3
. 2R % G5 7 mah k.

hashable (] 3[EI))
— ARG ARG HA N AU S A (BEREA__hash_ () J5ik), FEn] AR HABXT 4
AT (g%’%gﬁ_eq_ () HE) BRREFRR "ToeAm X1 5. nI M X G i HoA AH [ e 7 (i FL
ZER A M

A[ #E[EME (hashability) i —{F 4714 7] A dictionary (78#) AR set (FE47) MR, HIELEL &R,
WA HERR A T A EME .

KZ ) Python AN n] 8 [Ed Yy (H4R 2 nTEENR s I8 284y (B4 list 5 dictionary) [EUR/Z; iAW)
St (il wple (JTAL) A frozenset) , AR EMAYITE R TER, EMAS A2 THER.
PR B A E class (ECHI, Il LePp (e g T DR N o B M AT LB i N A A5 Y
(BrAFEME A O L), me M EER0E  EM 140 .
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IDLE
Python [} Integrated Development and Learning Environment (£ BH%$ BLEL B BEES ) . idle 22— L4 19 %
FEAS AN LR AR IR S, BRI Python BRI RS T HUAS i e fit .

immutable (A w[%£91F)
—E B BRI AP RFEET . FEA wple (JUA) . BEWRARERIICER . W
— A [ A DA B B AT, b 2B ST — B . B e T S e A by, P S
o, B4 dictionary (FHit) iy —{RgE.

import path (5] A#1%)
—AALE (ssieon f) mslk, MmARLE (B2 e import BLALIR, & Wiparh based finder (F:jt i
e tmds) BRI E . 7E import ], (7 E S il H 22K Q sys.path, H¥RTEM
(Subpackage)ﬁ‘ﬁm EMATRER A H LB __path_ Bk,

importing (5| A)
—fE R . — LA ) Python RS W] DAZE M LM AE , 9% 05— MEBLAH 1% Python B AG{EH .

importer (5IAZ3)
—(AREE AR XA EBER finder (FAg8%) tRloader (BALR) WF-

interactive ( i BhAY)
WWmﬁ*ﬂE@ﬁE%%,%ﬁ%%ﬂ%ﬁﬁ%ﬁ%%ﬁ?mﬁA%ﬁﬁﬁLﬁf,j%ﬁﬁ?ﬁ
FIHEZ MR . REEH) python, NFEALMGIE (WREFE R RAYE IS A T3 e .
B R AR SR A R A A ER YR GissedE helP(X))

interpreted (FL:%M)
Python J&— M E#3E 5 , M A S ERE T, AEIE 1 155 v] fE A Sepf, R EAT (77041 (bytecode) 4
j—%%ﬁﬂ’]ﬁf B IR IR AT A EHGES T, MR TE I s — AT, AEERATE .. B
(n” = l—'? AR S A AP / BRESEN, A e M e AR A TR g . ) i 2 Winteractive
HE)H

interpreter shutdown (P 7$EIH)
T Python EEARPEZUKBHPARE, B A—RIFrTRRSEL, 75T Bl iU A gl B &R, Bl Ak
zﬂﬂl%@ B ERRA . &2 KNI 8 eDlL 55 (garbage collecior). ia REEIE B H & B & 1Y ik
PR3 (destructor) I 555 F Y [a]IF: (weakref callback), [El4THH pREAAS . 78 B AR Boplif i A X Al
BB AL, RES IR EE T REARTEAER T (5 RABIT-2 0K X B A sl A ) .

HAEG B F 2P, 2 __main_ B EIEPOES IO EIA T AHATE .

iterable (n[[E{C¥1E)
—FhREAL 23R 0] HL S A T X 42 . AT S 0 38 B 5288 (0 1ist, str fll tuple
&) PARHEEEAEFEFRAN dict, ST 2 ARAEMIE LT __iter () HHEESEEL T sequence 18 X
M__getitem () FERHEXLEMXE,

LIRSS T £ or PR A K 2 HALTR B NP8 Hb5 (zip (), map (), .00 24— AU
SNSRI ENE R iter () B, ERRIENZN GRS ZFEASSE M T EL AR —
UL T o AEBE AT IR AR G 1 GEFATEIAN iter O B A CAABIERIXG. for B
H B AR IR S B, A8 — MmN AR iy 24 42 Eﬁlﬂéfﬁﬁﬂ WA RAFIEACAS . B Witerator, sequence

Flgenerator,

iterator ([E{C%%)
Hok TR — TR R % . EREEHERLIN __next__ () H¥E SCFHAL S N EREL next ()
P A IR 5] A %Yﬁﬁﬁﬁﬁf}ﬂlﬁmu%ﬁﬁ StopIteration 5#4. H|XHfEAAXTLR
B’Jﬁﬁiﬁa*’éﬂy GBI _ next_ () HEHRSFIRE| K stoplteration. HEAARUM AL
__iter_ ﬁ%ﬁ%ﬁ@ﬁﬁﬁ%ﬁﬁ%ﬁ% (R 2% A A 00 E 2 T kAR, ml kT HoAth ]
951%5@%%13)% BRI — D REWBIINSILE S Z R EE ViR EART A 2405 (Fn
list) FEARBRRCRF AL A iter () BREREGRAE for THIR P I BFER & 7= A — AN iR A . WRAE L
TR0 AR 2 A QIETZ B R PR R B A — B AR 5, HE R G2 —1
DA
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7E typeiter SCHR] AR 2 BE 2 AR
CPython P{fi:4lffi: CPython Pl gE—MMIEMEE X __iter_ () BYZK.

key function (=)
i R T R X (collation function) J&—{ A IFEHY (callable) pRX, &€ [alfE—fi R HET (sorting) 5§
EJF (ordering) H{H. B, locale.strxfrm () 8 JHAREA:—F T ff IS HE = Bl HE Rt .

Python Wy T2 T H., #8322 DAGE ok A AAE il e R e Fr 8oy 8y =l BEMAHE min O L max () .
sorted (). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

MR A DL — R U, A, str.lower () method RJ PAFEEIAR 4 FC/INgg HEJF 1) G bR
Ao B, —MEERAET AR Lambda ER AW, B0 lambda r: (£ [0], r[2]). Fibh,
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller () [FI=1#H

i pr U0 B R X (constructor) . B A UNR] Sy A S ek =X R, w2 A HEY .

keyword argument (35525 |4
w2 Elargument (51%0) .

lambda
i B —expression (GEER) s —# E 447 EK L (inline function), 7% KX BEIEIY EEsR(E . BT

lambda PRI EEVEE lambda [parameters]: expression

LBYL
Look before you leap. (= JEi{&47 . ) &Ml A G EAR € 7E A TIF I sl A4k 2 w7, IR0 &
M ELEAFP J7 20E BCE T, HERRF O A 72 1 £ BRI,

i h, LBYL a7 [ =] f1 [&47] Z M5 1A T sEW: (race condition) i
Boo GIanPAFFEAS if key in mapping: return mappinglkeyl, HISRY—{H3FT4E7EHIF
ZRATEREIRZ I, ¢ mapping PREER T key, RIZAEASmE & RAL. L@F’ﬁ T DA 8 (lock) s
EAFP %55 s ARIE]

list (#151])
—Ff Python P E:sequence, BIRZ MAHNER, (HE W RMITF HAE S R A mIEsE R, HATiRITER
BRI 24 O(1) .

list comprehension ( H Fi|45: &)
— T AR 8 R i AR s e R, [EURE R FRAS S DA {1 List BIE W ¥k, result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @[FE—H57E list, Hrh
f8 0 3 255 #EE], AT g EEU0 7SO 8L (0x.). 1 £ TR MER . WA, Bl range (256)
TR TR AR SR

loader (f{AZ%)
— (A B ER AL Y. B HEER 4K load_module () ) method (). WAZHEN Z
Wifinder (FAges) BE ., WE2AEFERE PEP 302, Bitabstract base class (% EEHEE) , ##H20

importlib.abc.Loader,

locale encoding ([ 82575 )
7£ Unix I, ‘B2 LC_CTYPE [@isZ €4t . B DA locale.setlocale (locale.LC_CTIYPE,

new_locale) K% iE.

7£ Windows |, ‘B4 ANSIAUHEE (code page, #lfl "cp1252"),
¥ Android i1 VxWorks |, Python {ifi ] "ut £—8" {E[F &4 i .
locale.getencoding () AR RAREH & I

.55 2% filesystem encoding and error handler

magic method (BEMT)77:)
special method (49K I5H) WI—8JE1E R F i .
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mapping ()
— SR, BB B R A, BLBEE/E abstract base classes (3152 & )iSHEE]) 31, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FF dict,
collections.defaultdict, collections.OrderedDict fll collections.Counter,

meta path finder (JC41%=2k%%)
— ML sys . meta_path M BIEF finder (FARAS). TCHILTARIRILILIL A B S48 %5 (path entry
finder) FHEEZAIE .

B A TCER R A P B AE Y method, #52([F] importlib.abc.MetaPathFinder.,

metaclass (JC¥HE))
— 7 class [ class, Class & £ AL & @ 7 —1/ class 4%, —1f class dictionary (ML), DA —1F base
class (FJKHE]) 5. Metaclass A B 1% 08 M58, [EEL#% class. KEZ AP [ FERE
OO E/E. Python RY4FE) Y & REEJE ST H #THY metaclass. 4 (5 FH 2 18 &
T TH, (A2 T 2RF, metaclass A] DARAEEIR BEMMARE DL £, e Ak EE A8
WM T AL A BE R BRI (singleton), DA FF 2 HARMATFHS .

B AR AT DATE U K B v R E

method (J53)
—{H7E class A<BEVE = 60K . W1IR method VEEVH: class B —(H B VEBEITE I, FIE G153 3%
EH R E S —Earsument (518) (M5 #EEEHME] self). & function (BE=) Hinested
scope (HLRAEIEE) -

method resolution order (J5 @M IE)T)
J5 VAR AT NE Y e 2 R B )i A, base class (JJERHEE]) B FMIEF . BIRS 23 RES,
Python H i #% FT il A7 VA ARES , 752 Python 2.3 [y AEMT )T .
module (Fil)
—{H ¥ Python F£=X A1 4H 4% B(/ (organizational unit) ()94, BAHA —MFaa2H, BESERN
Python {4, MALIEFE H importing ()AL, B A £ Python,
i 2(Epackage (EF).

module spec (BigHBIk%)
—Efr £ 25, A E HIREABLHR import #H# & Hll. B /& importlib.machinery.ModuleSpec
(B 1

MRO
st [Flmethod resolution order (J5fEATNEE ) »
mutable (n]5&Y{}:)
AT DA B MAOME, (RAERFEMA id () o S eE2Eimmuable CRWTSEHI0F) .

named tuple (F¥#Iic4H)
i [named tuple (Pff45 7C4) ] J24E4¢E tuple #7R (AT R(EEY class, HERTIERT] (indexable) JTLHE A
T DA PR 25 8 P AR A I . 35 e FISY, class 0] DAL HABIRRNE .

£ [F A2 named tuple, fU3%H time.localtime () Fl os.stat () EHEMME. B—HH T2

sys.float_info:

>>> sys.float_info[1l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

HUALTTH RN ERA (LW Emmsl 1) o esh, B ITHe vl 5 M E X tuple 4%
TRHE SR 44 R 7 BO I 2Ok B . XARRIZE AT AT T 5, B Bl Al 487K typing.

154 Appendix A. fi75E


https://www.python.org/download/releases/2.3/mro/

The Python Language Reference, £(F] 3.11.13

NamedTuple, B{E M T.) B4 collections.namedtuple () KA. F—MFXESTEIN—

namespace (#y-Z4sHl)
By . 44 25 M2 DA dictionary (S28L) BEEE. A ERIRM . i KEE G4 A H
MAEYIEH (78 method 1) A5 SRy 24 25 M. 144 25 I8 R B LR ap 24 182, ARSI Bk, 11
fn, M builtins.open fll os.open () J& i B M Y Ay 2 25 A I A3 A5 . i 44 25 T 8 el B
Tl b [ A3 i WA A A BEAE— R ek X, SRt vl G e vl 4t . AN, %5 random.seed () 1§
itertools.islice () HFEMIZR, EERX P ER M random Fll itertools WIAHAEEE.

namespace package (i #A4sBIEM)
“{i§ PEP 420 package (£50F), & N A TAS0F (subpackage) () —(HZERS . iv4% 725 145 T REEA 0
MFEnYE, T H A RE A MG 2 — W regular package (TFFREM), HEEMEESR __init__.py
ey

2 Emodule (F4) .

nested scope ( HUHR1EMIR)
fiE[E]2 M8 4ME & 3% (enclosing definition) H 8 B AE 11 BRBIARE], — 1 eR A0SR 2 e S — ek rp
Wies, MEEaRE2 BNEm s, SR, EEREE T, SURERSEE ARS8, m
JEEY FH PR [t R A e (B 1 S b s U B A (IR, 4o St R AE el i 424 25 ] P ]
BB A . nonlocal ZFEFENEERAEEITE A

new-style class (#iA%i([E])
XHHBETEBN T A 2R IHFRE . ER R Python WA, HUAg 3 X2k peas i A
Python ¥ RyGFK, W siocs_ . Hiikds. FHE)EYE. __getattribute (). FHEMER
BhESE.

object (¥1i)
SATIRRE (BHESU) MOEROFTE (method) HYMERTEDRL. BHIIEMnew-sivle class (HiU(E)
()4 base class (FEJIEHAEE) .

package (£:1})
— i Python [¥jmodule (Fi4l), B AJLAME T4 (submodule) B 2 EEIH T-£44: (subpackage). % #7 L
&, B RA __path_ JETERY—1E Python FiZH.
A2 Eregular package (1EMIEAE) Flnamespace package (4453 HEM:) .
parameter (Z8)
Tefunction (PR 2X) B method 7 & i) — i fiy 45 B #% (named entity), & 48 1 3% ek e B3 32 1) —
Margument (5190), SAEFLEREE T iR 2518 G TOREA R ) 2 8oL
« positional-or-keyword ({7 E S HISET:) : H5IH— R DA e 1o E sORMEEI B 425 7 | Sl R 5 1 4L
B SMTHEEEL, BIIPA N foo F bar:

[def func (foo, bar=None): ... ]

» positional-only (EFRALE): W8 HAEH AL E DR AL 5 8. U RSB R E
—f8 /70, WURT PALERZ T OUHT T E SRAER O B2 8, BIANPATN Y posonlyl A1l posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only (HEFREASET): $500—M8 HAEVABI S AR i 5 [ . TERUE R 28R, 1
T R (3 B2 ¥ (var-positional parameter) B2 BUATY) * 70, T DAYEHAR J5 7 FRAE R
B2, PINPAR Y kw_onlyl F1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

o var-positional ({EFEWHAIE) : FEW]—HPREDMERF ISR SR A8 T | B (T 2 W2
WAL ES BZ Ah) . BB UL EREHS WA R T B INE ~ AGERW, BIILAT I args:
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[def func (*args, **kwargs): ... ]

o var-keyword (FERUCRIIBET) : $E0ITTRERLOGH (E BN B TSI (FEC WL AL 2 MBS
FEMTBIRET S M2 5h) . RS MR AR AL B BRI L+ ACESEN0, DI L1

kwargs .
SO DATR AT | ORI SO TR0, T DA — SRS M 1 5 | S T R A

Fi2ERTEFE R argument (5]3%) & H . 5 RREE RS HA2 82 B 2:F). inspect .Parameter
class, X ¢ &FEHi, PAMN PEP 362,

path entry (J&£$3H )
TEimport path (5IABEAR) HH—GLE, Wipath based finder (BRI FARAT) G2% %0 HRF
FHE import FURAH .

path entry finder (F&fEEH < 4812%)
W sys.path_hooks Hf{)—{E AL 0Y 414 (callable) (7 BJ—1@path entry hook) Jir [l {8 i) — 7 finder
EREE AT LA—fpath entryE (AR .

BT IR AR TE H A 2YEAE Y method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (#4516 H (L))
RIS, AR A i parh enry WG BEH RO T RS sys . path_hooks 4
ZER [l —A path entry finder .

path based finder (FERERIRIISIHERS)
TR /LFEAE 4R & (meta path finder) Z— , ‘B GTE—fimport path HH {8 [ .

path-like object (JEE&#EW1E)
—HFRAE R RT3 R BR8N str 5 bytes P, s —ME
{E os.PathLike W EMHF. HMIFNY os. £spath () A, —HZ# os.PathLike &Y
TP EEE] str 5 bytes R ARSI IKAR; 1M os.fsdecode () M os.fsencode () HI4ET H R
el str }z bytes B&EH. i PEP 519 2| A,

PEP
Python Enhancement Proposal (Python 3[F$£22), PEP 22—k sHEI Scf:, B HEE] Python 41k ¥
i, BOZ A Python (1) —fFT 2 BESGL I BB R P FIBREE . PEP JE Rz SR (L 1R 1 5 A7 3 4 DA B e b
FIREMENE I

PEP (f7AEH 1, &2 REVE IR D RRAERSE . AL o B S LY 2 sk, PAKKELAMA Python
WREHESRRCE], 5 2em AR =2 . PEP iR g A S et a e s s s

#%%([F PEP 1,

portion (354%)
e —HER AR (WATREREAE— 8 zip B ), 18 LERE R AR Ay & 25 F 224 (namespace
package) AT E(RK, WIF PEP 420 H1)E 3.

positional argument ({3 ¥4 5[4%)
5% (Flargument (5]8).

provisional API (%47 API)
AT APL 248, TR ek =i n AR AHZS 1% (backwards compatibility) fRaEHT, SMUEHEHERRAT APL. BER
WO, R E MR R PR, M VR G A RS, (B LB A B A,
WATREE B B A AR ST (RSN . B EEA g EmbEE— HF APL
WA Z BRI e B A G AR e Ry, B M ek,

ISR T T APL, [ ASFHZS 4 SE 0 i E] [ et M ARIE 58 ) — BB BU R E, 17
IR 2l W] REH T — A I AR A AR E) T 26

156 Appendix A. fi75E


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0519/
https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/

The Python Language Reference, £(F] 3.11.13

T2 {1 3 R ol A5 o o XS R R TR S T AL, T R S R R R A B T 25 B A R R R T B .
2[F PEP 411 | fift 8 Z 404 .

provisional package (17E1})
i 2[Elprovisional API (4T API),

Python 3000
Python 3.x RAMAMERE (RAARIAITER, RS 3 RGBSR R EERM AR, ) AT A4 [E)

[Py3k].

Pythonic (Python JE4%11)
— AL — B CAS , EEA T Python 3RS i WA ARE, WA 6 HALRE S RS AR E
VEFEZUMG. B0, Python Hi R —FREE YL, R —Mror Bk, S—MEnERYH G
JCEMEATERE . 72 HAsE S EEA EEEEA LM, BrAARZGE Python 1) AT I (8 A — B e 5T
AR AR

-
for i in range(len(food)):
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (& #45%)
—f8 TBE IR, BB —RRTA R IV TR e A P E 3610 class. pRisEK method 1Y [
&1, fn PEP 3155 it Esg. SR TEE N BRI class T, BRE 24 REELHA) (444 RAH ] -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C._ _qualname_

YCV

>>> C.D.__ _gualname_

IC D'

>>> C.D.meth.___qualname
'C.D.meth'’

ARG RAAHRE, T ATRE & & (fully qualified name) & FR7R %A 5 R B B AR, AR ARAT )
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (Z K1)
IR — AR 2 R T 2 G T R BB, B R IRELE (deallocated). 21
F¥0E # AE Python T NS B AR, (B EEZCPython BAEW — B cZE. T3] DARE iy
getrefcount () B&RIEME—{ERRE P 2 BT

regular package (IFHIE1:)
—fRE G package (£4F), Flan—ME& __init_ .py R HEIEL

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

sequence ()J3:41)
—Ppiterable, T FFEN_ getitem () FRERITERAM AR HATRA TR VTN, I E X
T—REFIKERN__len__ () k. WERFHIERLA list, str, tuple Fl bytes . T
ERR dict WH getitem () Ml __len_ (), {HEWEAE WS MHIEFES], HRHEMHEHFE
Bhimmutable M A S BEOR AR ITTE .

collections.abc.Sequence MIZ HE L EN T —ANHEEEWEDO, B _getitem ()
M__len_ () Z4b, WEHINT count (), index (), _ contains__ () M__reversed_ _ (). 5&
PRI sz 2R B DA register () SREAXHAM . BHRECE K8 F P B o 2308, i
Z:7 38 75 A

set comprehension (444 HR)
— TR B, AR B T [EMC A i G A e K, B PR A DA set [] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @F4E—fHFEEset: {'r',
'd'}. #ESEP A, £EL5FRGETF,

single dispatch (¥L—H)E)
generic function (ZRIpRR) PHEEM—RIE, FEdt, BCVEMSEERR SR B —T | B BU(E.

slice (YJ})
—E P, B —Bisequence (JEH) [HE—EB5r « BT —BLYI R 05 v 28 R B4 9% (subscript
notation) [1, A LSMEFE, AT HERHEY, Hlil variable_name[1:3:5], fEFEHE
(M) FrokmElss, & slice ¥4,

special method (5% Jj1):)
— M@ Python [ BjIF-IY ) method, IS fE B I TILAEE S, BNy, 578 method (144 ff
S 7E B SE AN 45 2 A W H T IE[E].  Special method FE45 7% 7 i & A SE4REIR

statement ([4iiAX)
PR A (suite, —(EFEAE TEIR]) PE—8B5r. BRI T LR —{flexpression (FEE ),
HESHEBEE (Hlinir, while 8 for) WEEEHEZ —.

static type checker -- i 2K iy 2%
BEHL Python ARSI HEAT404T, DA R MG NP S 1R AND TH . S L 22~ AKX typing
itk

strong reference ([F)1Z1#)
TE Python (1) C API #1, 585|248 MReA 51 H A A BXT 51 H . FEQIES | B ol 38 1 8 A
Py_INCREF () RIKHCEG | MAEM RS At Py _DECREF () RBEINE .
Py_NewRef () R 0] IR ES, MY E2 8. d@n, EiEHE2BOENEZ §, SEEZD
Z M8 P py_DECREF () PRz, PAREGEw—H2 1.

Yk 2[Elborrowed reference (fEHZ2M).
text encoding (3L &hils)

Python )52 52— Unicode #5 %] (code point) (/%4 (#E[EFF U+0000 -- U+10FFFF 2 [H]). #raif#
S, B AL E— A e 4751 .

A = B SR B e AL e 41, ARED TS, A 07 oA e 51 B e ST v ER B AR B [ AR5
(decoding) ],
B 2RI SCF PSS IS (codecs), BIMuSARE] [ SCF4f5 .

text file (SCFEREZR)
—(HBEEREICR B A str Y —MRfile object (REZMIMF) . EH, SCTFARHREE R FRATTH S
B &N (byte-oriented datastream) [F1&r [ B i Hlrext encoding (LFHif%) . LFMEEMGI T4 PASCE
R (et ok 'w') BIEIAEZE. sys.stdin, sys.stdout DA io.StringIO BB,
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it Ebinary file (Z3EHIEE), BRI A1 4 B 4 b (bytes-like object) IREFEY)
.

triple-quoted string (= 5|%E[E)y2H)
=R 58 () 5195 O MPEERER R a8 . BEREMEIE SRR 5 | 55 5 AT 48
NG, (HERFAZEEA, B REAE . EMiRn] AZE T P& A BEE (unescaped) Y 55|
SERIEES 9%, M e MASTE (8 4 7T (continuation character) 3 ] ABS 217, BHAEMEME
(I - ER R E A A

type (7[E])
— 1 Python {4 (EIEIE T8 & ESER Y By AEa —MRE., — e ZERT AR
BB __class__ HAAFHL, BPA type (obj) HAEEK.

type alias (U[EIEI%)

—EBER [ FER, SR RERS E 4 —MaREST (identifier) ACHENT .

MPE % # i EL R [El3E = (type hint) R4 . Bil4n:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

.

FTPARISE R, R AR

f

Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

L

2 typing fl PEP 484, A IWINRERHEA .

type hint (ZI[EJH53)
—Ffannotation ([EVFE), B E M E . —F class JB 1 —08 e& 2 1 2 Bl [ml 8 ) FE I AL,
RAPLRZ AR A Python FsR I3k, (HEAIXN# AL e S %5 46 k. BIdaelrg) IDE
SCRA I R A .
Ais s, class BEAR R, ORS Rieiag) BERE R, DA typing.get_type_hints ()
RAFHL
#2[E typing fil PEP 484, A5 ILIhRERIHEIA

universal newlines (i JlIIEA75270)
—FERE SCF R (text stream) [ 520, &% AR BT 1R B EE-— 4789 85 9 Unix 77261 '\
n', Windows €% '\r\n' 2 Macintosh 5% '\r'. #2([F PEP 278 1 PEP 3116, DA KA
bytes.splitlines () WYMIMAE.

variable annotation (5&3}(E)f%)
—(H 5 88y, class B iannotation ([EIFE).

(RS MK class Ja vy, JU{E /2 B8R -

class C:
field: 'annotation'

SYEREE T AR D ERR T (ype hin): B0, FERSEEYIGEAT int CBE) H:

[count: int = 0

S BERR I REVATE 7 A2 00 AR E &) BEEA REARI R RE .
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#5 2 [ function annotation (FRR[EEE) . PEP 484 1 PEP 526, ¥4 HWIhgemdik. BAERNREE
Bk, 7752 [E annotations-howto.,

virtual environment (([El$EER 1)
8 1 V| 8 (cooperatively isolated) F¥UATBE5E, AEFE Python [ (i I 2 1 i T A& A5 DAL 26 R TH 4]
Python BE([EIE A, A € 5[] —(# = 4t LA Ty H b Python JiE A2 A TEIEA: T4

W2 (F venv,

virtual machine ([FJHEREZS)
— iS¢ 4t R T S SR BB (computer) . Python [ [EMEMERS € 11T thbytecode (1LTCHMS) e ir
AT

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s

163


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

The Python Language Reference, (I 3.11.13

#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

IR 2SN T, £ Guido 8 NIAT, TfHE LeiA i B [ERIE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI BRHE R FL IR PSF 22 HE & 49

% Python 3.8.6 Filf, [EIWISCHhayaifsl, R AR, 298 FHIZHE (dual licensed) ji» PSF #ZHES
#1DA K Zero-Clause BSD ¥ 4¢ ,

AL Python H S R BLR AN R4 HE . S LR RENS & B S 2 AU — i pia) i . B E Se 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.13 i) PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.11.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.11.13 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

PSEF 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 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.11.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFIZHES I 1 ]

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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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 ¥ PYTHON 1.6.1 B CNRI i &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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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.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 Fji* PYTHON 3.11.13 [FIEA #F#2X 5509 ZERO-CLAUSE BSD #%1&

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #usr(F#kRany iR 8 MBI

AT A SRR R ORI Y R SR G B, B2 AE Python BEEICAS H BTl [E)i 25 =ik i -

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
REEE M REARS . UN 2R UAS I e B i :

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,
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. 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. 1IN 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)
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C.3.2 Sockets

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

Copyright 1996 by Sam Rushing
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 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 &8

http.cookies HiZH L& DA A :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'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 #{TIEN

trace B W& PAT I
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 O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZEimf2Fufy

xmlrpc.client B E DA

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. IN 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
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C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select MLAL¥SHA kqueue 7 MHIAL {5 AT A :

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c R T C [ dioa il strtod B, FARG C AR B 17 B M 2 5 B AEE). 32%A%
L 2f1H: H David M. Gay T fIRIAHEZE, B BAER] ASE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c F#. A 2009 4 3 H 16 H AR ZR M EIAHE 200 & DAR IR RESEL 32 f i Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

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.

*
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C.3.12 OpenSSL

MR B R GRS, W hashlib, posix, ssl, crypt BIERA{] OpenSSL R Mt fE - L4, Python
i) Windows Hl macOS 23 7 ] fE 104 OpenSSL PERYRIA, FrAFRA AL I A44%—14 OpenSSL ¥ HIIERY
Rl A< o T OpenSSL 3.0 it Je HUSEEATAE AT, ] Apache ¥ RTIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,

(M L—H)
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EHE—5)
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ M AU 51 expat JRRIARF A, BRIEBLE T ——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

BRAEFEGE _ctypes AR EE ——with-system-1ibffi, 7 RIF%HE & H—MES libfi JFIAHH
AR AT

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

BT 1)
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mit persons to whom the Software is furnished to do so, subject to
following conditions:

above copyright notice and this permission notice shall be included
all copies or substantial portions of the Software.

SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
RESS 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
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DERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
THER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER

DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

RS R B0 L FRFN ) 2lib fAS RS PABOR v AR z 1ib 78, ARZIE S & A — MRS 2lib iR as Y &
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

Thi
war
ari

Per
inc

s software is provided 'as-is', without any express or implied
ranty. In no event will the authors be held liable for any damages
sing from the use of this software.

mission is granted to anyone to use this software for any purpose,
luding commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All 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.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

BT 1)
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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. IN 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.

C.3.18 W3C C14N H|sXEH

test A FH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% i 25 (E:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,

this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the original copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. F)7” i - T BETC R A 6 o P AT APE DL sl et A i i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETI}K H uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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/=
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__rdivmod__ () (object by ik), 47
__repr__ () (object 857 %), 34
__reversed__ () (object 847 i¥), 47
__rfloordiv__ () (object 47 i), 47
__rlshift__ () (object 897 i%), 47
_ rmatmul__ () (object 897 i%), 47
__rmod__ () (object 8497 i%), 47
__rmul__ () (object 257 i%), 47
__ror__ () (object 847 i¥), 47
__round__ () (object 847 i%), 49
__rpow___() (object 8975 %), 47

_ rrshift__ () (object Wy ik), 47
__rshift__ () (object ty7 i%), 47
__rsub__ () (object 897 i%), 47
__rtruediv__ () (object #y 7 i%), 47
__rxor__ () (object 8y 7 i%k), 47

__self_ (method 84/ %), 23
_self  (F&xEH) .23
set__ () (object 97 i%), 38
) (object 8975 i%k), 40
__setattr__ () (object 7% i%), 37
_ _setitem__ () (object 897 i%), 46
_ slots_ , 157
_ _spec_ ,65
__str__ () (object 897 i%), 34
__sub__ () (object 897 i%), 47
__subclasscheck__ () (class 897 i%), 43
__traceback__ (fl4NEMH) ,98
__ () (object Wy 75 i), 47
__trunc__ () (object 847 i¥), 49
__xor___ () (object 897 i%), 47
(v (#HR)

dictionary expression (Fi#

set expression (BE4EER) ,76

set_name

_ _truediv

EHR) .76

AR T B F P, 12
| (£EE)
operator (EHEF) ,86
|=
augmented assignment (¥[EIEE) , 95
~ (BRHE)
operator (EHEF) ,85
REEHK
PYTHONHASHSEED, 36
PYTHONNODEBUGRANGES, 29
PYTHONPATH, 68

H¥

list (&%) ,75
TG4, 74

E5,74
trailing, 91

A

abs
built-in function (FIZZR) ,49
abstract base class (£ & EKH#EF]) , 145
aclose () (agen 847 i%), 80
addition (#u) , 86
and
bitwise (fZ70) , 86
operator (EEF) ,90
annotated (7'1“%)
assignment (BXfE) ,96
annotations ([Ef)
function (@&E=R) ,121
annotation ([EJf&) , 145
anonymous ([ 4)
function (@) ,91
argument (B|#) , 146
call semantics ("Fr{zEE) ,82
function definition (E{’ER%) , 120
function (®R) ,21
arithmetic
conversion, 73
operation (#4E) ,binary (Z—#fr) ,85
operation (#1F) ,unary (—71) ,85
array ([#7])
module (#4H) ,20
as
except clause (fl4hF4) , 107
import statement (B AFRR) , 101
keyword (B4=%) , 100,107,110, 111
match statement (EEEHAR) ,111
with statement (with F®=R) , 110
As #RX, OR A, WHHEX, BWRMFERX, 114
ASCITI, 4, 10
asend () (agen #97% i%), 80
assert
statement (&

#RK) ,96
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AssertionError
exception (#l4}) ,97

assertions (Ei%)
debugging (F&%) , 96

assignment expression (BEEHZR) ,90

assignment (Fiﬂﬁ)
annotated ([E

%) ,9
attribute (BM%)

)

(

,94
augmented (. ,
class instance ;’%IE{?) attribute (/&
H) .26
class (#[E]) attribute (BH) ,25
slice (1K) ,95
statement ([K#AR) , 20,94
subscription (T4&) ,95
target list (&7%]) ,9%4
async
keyword (B#E5) ,123
async def
statement (f#R) ,123
async for
statement (EHRR) , 123
A comprehensions ((46EE) ,75
async with
statement ([K#R) , 124
asynchronous context manager (JE[#F F3E
EHAE) 146
asynchronous generator iterator (EHE [—ET*/F
B4 #EfR ) | 146
asynchronous generator (FE[FF[EI4HE) , 146
asynchronous iterator (QFT'E]*/FT)Q%%) s

24
function (@ﬁ) , 24
asynchronous iterable (3}5@*}'@&%%’) s
146

asynchronous iterator (FREFERE)
asynchronous—-generator (JE[FF(E4 &)
object (##) ,80
athrow () (agen by 7 i%), 80
atom, 74
AttributeError
%, 81
attribute (B#) , 18,146
assignment (Eﬁ{ﬁ) , 94
assignment (BR{f) , class instance (¥
EEH]) |26
assignment (B{E) ,class (#I[F]) ,25
class instance (HEEIEH) ,26
class (%kﬁ) ,25
deletion ([Eg) ,97
generic (& A) special, I8
reference (Zaﬁ) , 81
special, 18
augmented ()

, 146

assignment (ER{E) ,95
await

keyword (B¢EF) ,84,123

# comprehensions (F4EE) ,
awaitable (F&#&£44) |, 147

B
b'
bytes literal (L% %) , 10
b"
bytes literal (fLc#l% %) ,10
backslash character ()5(%?77]) ,6
BDFL, 147
binary file (ZiE#|ME) , 147
binary literal (Zi#&{ % %) ,14
binary (—i#fr)
arithmetic operation (#1E) ,85
bitwise (fZ7G) operation () ,86
binding (#%)
name (%#%)
binding (%)
global name (%4%) , 103
name (&#%) ,55,94,100, 101
bitwise (fL70)
and, 86
operation (#1F)
operation (#1F)

, 120, 122

)

,binary (:féﬁ) , 86
,unary (—7JG) ,85

or, 86

xor, 86
blank line (5 F':'l?’]) .7
block, 55

code (&) ,55
BNF, 4, 73

Boolean (##f)

object (##) ,19

operation (#1E) , 89
borrowed reference (%K)
break

statement (E®R ) , 100, 106, 109
built-in function ([FZ &)

abs, 49

bytes (fLG#L) ,34

call (®Fw) ,84

chr, 20

compile (#43) ,103

complex ([El#) ,49

divmod, 47, 48

eval, 103, 128

exec, 103

float, 49

hash (3[F) ,35

id, 17

int, 49

len, 20, 21, 46

, 147
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object (41F) , 24,84 built-in function ([EJ&E &) ,20
open, 26 class instance (FEIEH)
ord, 20 attribute (BM¥) ,26
pow, 47, 48 attribute (BM¥) assignment (B{E) ,26
print, 34 call (*Fw) ,84
range, 107 object (##) , 25,26, 84
repr, 93 class object (HEEWH)
round, 49 call (®¢w) , 25,84
slice (1K) ,32 class variable (¥EI&#) , 147
type (R[E]) , 17,41 class (#[E) , 147
built-in method ([FZ& ¥ &) attribute (BM) ,25
call () ,84 attribute (BM#) assignment (MR{H) ,25
object (41F) , 24,84 body, 42
builtins ([F]Z) constructor (Z#ER) ,33
module (H#4) ,127 definition (%) ,98,122
built-in ([F#) instance (&) ,26
method (F) ,24 name (&%) ,122
bytearray (L&) ,20 object (##F) ,25,84,122
bytecode (fr L&) , 26,147 statement (FE®R) , 122
bytes literal ({CLAL% %) , 10 clause (F4) ,105
bytes-like object (LA EYH) , 147 clear () (frame 897 i%), 31
bytes (fLJG4L) ,20 close () (coroutine Wy 7 i%), 52
built-in function (Bl &) , 34 close () (generator Wy 7 i%), 78
byte (fLt4) ,20 co_argcount (codeobject t4 /& 1), 28
co_argcount (BREHHEBMKE) |27
C co_cellvars (codeobject t% /% 1%), 28
c, 10 co_cellvars (BRXBHHEE) .27
language (#%) ,18,19,24,87 co_code (codeobject 4 /% ), 28
call co_code (BAHBYHENE) .27
procedure, 93 co_consts (codeobject # /8 %), 28
callable (FEEm|#yf) , 147 co_consts (BAHYHEIKL) ,27
object (4fF) ,21,82 co_filename (codeobject t% /% 1t), 28
callback (FEwE) , 147 co_filename (RERBEHHEK) ,27
call (wm]) , 82 co_firstlineno (codeobject t /& 1), 28
built-in function (FIZER) ,84 co_firstlineno (BAHYHEL) ,27
built-in method ([F& ¥ %) ,84 co_flags (codeobject ty /& 14), 28
class instance (HEEH) , 84 co_flags (RAHYHEK) 27
class object (ME#{F) , 25,84 co_freevars (codeobject t /% 1t), 28
function (@=) ,21,83,84 co_freevars (BRXBHHEE) .27
instance (E#l) ,45,84 co_kwonlyargcount (codeobject 44 /3 %), 28
method (F i) ,84 co_kwonlyargcount (BRBEYHEML) ,27
user-defined (ff l# %) function (@ co_lines() (codeobject 75 i%),29
*) ,83 co_1lnotab (codeobject #4 /8 1), 28
case co_lnotab (BAHMHEEME) 27
keyword (B4F) ,111 co_name (codeobject 44/ %), 28
match, 111 co_name (BREHHENE) 27
case #,113 co_names (codeobject 7% 1), 28
C-contiguous (C HLH) , 148 co_names (XAHWHEK) 27
chaining (&%) co_nlocals (codeobject &4 /% %), 28
comparisons (%) , 87 co_nlocals (BAHHHEKL) ,27
chaining (4£%) co_positions () (codeobject &7 i%), 29
exception (f4}) ,99 co_posonlyargcount (codeobject #) /% %), 28
character (¥70) , 20,81 co_posonlyargcount (BAHYHEIL) ,27
chr co_qualname (codeobject #% /% 1%), 28
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co_qualname (BRBEYHERBEMKE) ,27
co_stacksize (codeobject ¥y B It), 28

co_stacksize (BREHHENK) 27

co_varnames (codeobject & % 1t), 28
co_varnames (BREHHEEN) |27
code object (ﬁiﬁ%%ﬁ:) , 26
code (FEAH#5)

block, 55
collections

module (#41) ,20
command line (@4-7]) , 127
comment (ﬁg) , 6
comparisons (H%)

chaining (4##%) , 87
comparison (%) , 35,87
compile (?ﬁ?%)

built-in function ([El&#&=) , 103

complex literal ([E##%) ,14
complex number ([EJ#() ,147
complex ([Fl#)

built-in function (FZZR) ,49

number (#¥) ,19

object (##) , 19
compound (é\)

statement (f#R) , 105
Conditional (#&#=R)

expression -- Fi&k R, 89
conditional (T‘?ﬁ:ﬁ)

expression -- Fi&k R, 90
constant (H#) ,10
constructor (EHER)

class (#[E) ,33
container (&%) ,18,25

context manager (FEHEGHEAE) ,49,148

context variable (¥ &%) , 148
contiguous (FELH) , 148
continue

statement (E®R ) , 100, 106, 109

conversion
arithmetic, 73
string (¥ &) ,34,93

coroutine function (BHEER) ,148

coroutine (#42) ,51,77,148
function (®=R) ,24
CPython, 148

D

dangling
else, 106

data (&#) ,17
type (E[E) ,18

type (B[E) , immutable —-- RAL L, 74

dbm.gnu
module (#4H) ,21

dbm.ndbm
module (

Ha) 21

debugging (FR4)

assertions (#ig) ,96
decimal literal (+#fLE#H) ,14
decorator (%%ﬁﬁ?%&) , 148
DEDENT token (#F#HEF) ,7,106

def

statement (#R) , 120
default (FE#)
parameter (£#) value ({&) , 120

definition

(%)

class (#[E]) , 98,122
function (®=R) ,98,120

del

statement (HERR) ,33,97
deletion (l‘ﬁ—‘)

attribute (B#%) ,97

target, 97

target 1ist (¥7%]) ,97

delimiters
descriptor
destructor
dictionary

149
dictionary
dictionary
object (
A, 76

B 7R, 76

(2FEfF9E) L 15

(mk 28) 148

(FEE ) 33,9
comprehension (FHFSEH) ,

view (FHAp) , 149
(F4#) ,149
W) 21,25, 35,76, 81,95

division (f) ,85

divmod

built-in function ([EJ&Z &) ,47,48
docstring ([EJ# &) , 122,149
documentation string (XHF#) ,29
duck-typing (% FA[F) ,149

E

e

REBAEE BF, 14

EAFP, 149
elif
keyword
Ellipsis
object (
else

(Bges) . 106
i) 18

conditional expression (EHEZER), 0
dangling, 106

keyword
empty (Z#)

(B4E=) , 100, 106, 107, 109

tuple (TG#L) ,20
encoding declarations (source file) (#

HmEE (RHHEE)) .6

environment

(&%) .56
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error handling (%%ﬁi)ﬁﬁ) , 57
errors (%£3%) ,57
escape sequence (BkE)F7]) , 10
eval
built-in function ([FZZR) , 103,128
evaluation
order (JE)F) ,91
exc_info (sys ##wH) ,31
except
keyword (B#¥F) , 107
except_star
keyword (B#E5) , 108
exception handler (fl/NRHEH) ,57
exception (fl4}) ,57,98
AssertionError, 97
chaining (4#4) ,99
handler (}féf?igg) , 31
ImportError, 100
raiseing, 98
StopIteration, 98
exclusive (a‘##%)
or, 86
exec
built-in function ([El&E &) , 103
execution model (#ATHEA) ,55
execution (#4T)
frame, 55, 122
restricted (%F&) , 57
stack (#[E]) ,31
expression —— k#% =R, 73
Conditional (#&#=R) ,89
conditional (=) ,90
generator (é%&) , 76
lambda, 91
list (&%) ,91,93
statement (E#H ) ,93
yield, 77
expression (EHZR) , 149
lambda, 121
extension module (FEHAELL) , 149
extension (#7%)
module (##) , 18

f'
formatted string literal (BRX{LF&EH
%{) , 10
f"
formatted string literal (BRI FHEH
#) .10
f-string (f &) ,149
f_back (frame t4 /8 %), 30
f_back (frame B#) ,30
f_builtins (frame &4/ 1), 30

f_builtins (frame BM#) ,30
f_code (frame %45 %), 30
f_code (frame B#) ,30
f_globals (frame 49 /8 t), 30
f_globals (frame BM#) ,30
f_lasti (frame 89/ %), 30
f_lasti (frame B#) ,30
f_lineno (frame 849 /8 %), 31
f_lineno (frame /&) ,30
f_locals (frame 44 /8 1t), 30
f_locals (frame B#) ,30
f_trace (frame 898 %), 31
f_trace (frame B#) ,30
f_trace_lines (frame 44/ %), 31
f_trace_lines (frame B) ,30
f_trace_opcodes (frame &9 % %), 31
f_trace_opcodes (frame ) ,30
False, 19
file object (HZEWH) ,149
file-like object (MY ZEME) , 149
filesystem encoding and error handler
(EZAFHEBmEFERERR) , 149

finalizer (%%@iﬁ) ,33
finally

xeyword (BI4£) , 98, 100, 107, 109
find_spec

finder (¥ &%) ,62
finder (ZFf#) ,150
finder (# &%) ,6l

find_spec, 62
float

built-in function (ﬁ@ﬁ) , 49
floating point literal (FEHEH) , 14
floating point (V%)

number (#HF) ,19

object (##) ,19
floor division (| THE EWkiE) , 150
for

statement (X R) , 100, 106

# comprehensions (#%&#H) ,75
form

lambda, 91
format () (H&E&ER)
_str_ () (i) 34

formatted string literal (#& R LT &% &)
, 12
Fortran contiguous (Fortran #E#EH ) , 148
frame
execution (#AT) ,55,122
object (#1f) ,30

free
variable (#%) ,56
from

import statement (B ABRRK) ,55,101
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keyword (Bi#2%) , 77,100

yield from expression (yield from i

#X) .77
frozenset (/K%E/E\)
object (##) ,21
fstring (f &) ,12
f-string (f F&) ,12
function annotation (& R[EFE) , 150
function (®=R)
annotations ([E)f&) , 121
anonymous (E4) ,91
argument (3]#) , 21
call (%) , 21,83, 84

call (") ,user-defined (FHFZE%E) ,

83
definition (%) ,98, 120
generator (é%&) , 77,98
name (%#%) ,120
object (4#) , 22,24, 83,84, 120
user—defined (FH#FE%) ,22
function (@ﬁ) , 150
future
statement (Fﬁﬁﬁ) , 102

G

garbage collection (R FEY) , 17,150
generator expression ([El4&#HEHR) , 151
generator iterator ([Fl4 Z[FfR%) ,151
GeneratorExit
8% 78, 80
generator ([E4 %) ,150
expression —— Fik#R, 76
function (®=R) ,24,77,98
iterator ([FfR#) ,98
itorator ([FfR#) ,24
object (4#) ,28,76,78
generic function (EEER) ,151
generic type (jiﬁ'—ii—ﬁ'—i) , 151
generic (B A)
special attribute (BEM¥) ,18
GIL, 151
global
name (#%#%) binding ([El4) , 103
statement (X =R) ,97,103

global interpreter lock (&3 EEH4),151

global (&%)
namespace (#fr&=M) ,22
grammar (X3%) ,4
grouping (##4l) .7
guard, 113

H

handle an exception (JRZEFI4N) ,57
handler (R %)

exception (#4) ,31

hash character (#F%) ,6
hash-based pyc (?’E?}%jﬁ%% pyc) , 151
hashable (T#[[EHy) , 151

hashable (%)) ,76

hash (?’E)

built-in function ([EZEZER) ,35

hexadecimal literal (+xEMFH) ,14
hierarchy (% /8)

type (’_ﬂ) , 18

hooks

id

import (B|A) ,62
meta, 62
path (E18) ,62

built-in function (HEER) ,17

identifier (#[EI%) ,8
identity

test (GIE) , 89

identity of an object (##k(E) ,17
IDLE, 152

if

conditional expression (& ZER), 90
keyword (Eﬂﬁ%?) , 111

statement (Fﬁﬁﬁ) , 106

# comprehensions (#%&#H) ,75

imaginary literal ([EJ#% %) .14
immutable -- FRHAEX £

data (¥#) type (E[E) ,74
object (##) ,74,76

immutable object (RTEYH) ,17
immutable sequence (AT #)7%|)

object (##) ,20

immutable types (/T #&#&[F])

subclassing (F#EIL) , 33

immutable (R &HH) , 152
immutable (R4 )

object (#1t) ,20

import hooks, 62

import machinery (5| A##) ,59
import path (FIAKAE) ,152
ImportError

exception (f]4) , 100

importer (B ANE) ,152
importing (Bl A) , 152
import (Bl A)

in

hooks, 62
statement (X ZR) ,25,100

keyword (B45) , 106
operator (EE¥) ,89

inclusive (@,/E.'\)
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or, 86 async, 123
INDENT token (#HAEE) ,7 await, 84, 123
indentation (##E) .7 case, 111
index operation (ZB|#1E) ,20 elif, 106
indices () (slice W97 i%), 32 else, 100, 106, 107, 109
inheritance (?@7?() , 122 except, 107
input (#A) , 128 except_star, 108
instance (EH) finally, 98, 100, 107, 109
call (9Fw) , 45,84 from, 77, 100
class (#[E) ,26 if, 111
object (##) , 25,26, 84 in, 106
int yield, 77
built-in function ([El&E&E=R) ,49 key (%) ,76
integer literal (E#H¥H) ,14
integer (%#) ,20 L
object (##) ,19 lambda, 153
representation (k%) , 19 expression -- Fik=R,91
interactive mode (EZEHR) , 127 expression (EHER) , 121
interactive (Z#H) , 152 form, 91
internal type ([EIFAEE) ,26 language (%%)
interpolated string literal(fHEF & ¥ %) c, 18,19, 24, 87
, 12 Java, 19
interpreted (E##) ,152 last_traceback (sys ##¥) ,31
interpreter shutdown (EZEEHH) , 152 LBYL, 153
interpreter (H##) , 127 leading whitespace (FEZH) ,7
inversion (JR#) ,85 len
invocation (#H) ,21 built-in function ([FJZZR) ,20,21,46
io lexical analysis (FELH) ,5
module (#41) ,26 lexical definitions (FHEEH) ,4
is line continuation (F|#E#) ,6
operator (EHF) ,89 line joining (F]#E$) ,5,6
is not line structure (F|%#) ,5
operator (EHF) ,89 list comprehension (EBF|4AEE) , 153
item selection (JEH#EH) ,20 list (&%) ,153
item (JEH) assignment (BR{H) ,target, 94
sequence (J73l) ,81 deletion ([EJf4) target,97
string (¥ #) .81 expression —-- £ik=R,91,93
iterable (FERMH) ,152 object (##) ,20,75,81,82,95
iterable (F[EI) target, 94, 106
unpacking (f#4,) ,91 we 75
iterator ([EfR%) ,152 B, 75
=75
J literal (%) .10
j loader (#HA%) ,61,153
REAEE HF, 15 locale encoding (EHE4#) , 153
Java logical line (i%#7]) ,5
language (3%) ,19 loop control ([EI@EEH)
target, 100
K loop ([F@E)
key function (#&=,) ,153 statement (FR&ER) , 100, 106
key/value pair (#/E¥) ,76
keyword argument (BH##55|#) ,153 M
keyword (Bi#E%) .9 magic
as, 100, 107, 110, 111 method (F ) , 153
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magic method (BT Fi) ,153
makefile() (socket ¥i) ,26
mapping (#8k) , 154
object (4#) ,21,26,81,95
match
case, 111
statement (EHRR) , 111
matrix multiplication (4E[EFE) ,85
membership (& &)
test (JIE) , 89
meta
hooks, 62
meta hooks, 62
meta path finder (TEEFHE) , 154
metaclass hint (TCHEEHET) ,42
metaclass (FGHE) , 41,154
method resolution order(ﬁ%ﬁ@fﬁﬂ[ﬁﬁ"_),ls“
method (7?&) , 154
built-in ([Fl2) ,24
call (%) ,84
magic, 153
object (##) , 23,24, 84
special, 158
user-defined (FH#FE%) ,23
minus ([E]) ,85
module spec, 61
module spec (ﬁ?ﬂ%ﬂ%)
module (%‘E?ﬂ) , 154
__main_ ,56,127
array (%)) ,20
builtins ([E#) , 127
collections, 20
dbm.gnu, 21
dbm. ndbm, 21
extension (##x) .18
importing (Z|A\) , 100
io, 26
namespace (@& =) ,25
object (##) , 25,81
sys, 108, 127
modulo (£%) ,85
MRO, 154
multiplication (3E) , 85
mutable object (&Y H) ,17
mutable sequence (T & F7])
object (4#) ,20
mutable (T &4 H) , 154
mutable (&)
object (4#) , 20,94, 95

, 154

N

named expression (MfZEER) ,90
named tuple (M4 G#l) , 154
NameError

FH, T4
NameError ([EJZHF4) |56
names
private, 74
namespace package (4%
namespace (@& =MH) ,
global (43) ,22
module (#%H) ,
package (%??#)
name (%#%) ,8, 55,74
binding ( )
binding (.2*)
binding ( &),
class (’kﬁ-) ,122
function (&) ,
rebinding (ﬁ%’r.m)
unbinding ( %I‘?‘. )
H i, 74
negation (#E) ,85
nested scope (ERIEHS) , 155
new-style class (FH ) ,155
NEWLINE token ([E4T#[E) , 5,106
None

object (#1fF)

nonlocal

statement (FE#ARK) , 103
not

operator (EE¥) ,89
not in

operator (&) ,89
notation (i) ,4
NotImplemented

object (4#) ,18
null

operation (#1E) ,97
number () ,14

complex ([El#) , 19

floating point (%) ,19
numeric literal (BHEF%) .14
numeric ()

object (##) ,

O

object._ match_args_  ([Fla % #
object._ _slots__ ([FEla%#), 39
object (##) ,17,155
asynchronous-generator (3R FE4 &),
80
Boolean (##k) , 19
built-in function ([FIZZER) ,24, 84
built-in method ([FZ ¥ ) ,24, 84
callable (w4 4) |, 21,82
class instance (H[EH 457) 25, 26, 84
class (#[E)) , 25,84, 122

=M &)
55,155

, 155

120, 122
55,94, 100, 101
global, 103

18,93

19, 26
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code (FR#) ,26

complex ([El#) ,19

dictionary (F#) , 21,25, 35,76, 81,95
Ellipsis, I8

floating point (#%) ,19

frame, 30

frozenset (K&HE4) ,21

function (®R) ,22,24,83,84,120
generator ([El4 %) ,28,76,78
immutable —— RHAZ XL, 74,76
immutable sequence (RH&F7F|) ,20
immutable (R4 ) ,20

instance (&) ,25, 26,84

integer (%3%) ,19

list (&%) ,20,75,81, 82,095

mapping (%ﬂk) , 21,26, 81,95

method (F i) , 23,24, 84

module (##41) , 25,81

mutable sequence (T &%) ,20
mutable (&) ,20,94,95

None, 18, 93

NotImplemented, 18

numeric (%) , 19,26

sequence (JF7]) , 20,26, 81, 82,89, 95, 106
set type (£46A[F) ,21

set (£4) ,21,76

slice (¥1K) ,46

string (?$) , 81,82

traceback, 31, 98, 108

tuple (Ju#l) ,20

user—-defined function (& E&HER)

,22, 83,120
user-defined method (FHFZFE&ZF &) ,
23
JL4, 81, 82,91
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