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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 4i 510 Python SCEL.  BESCPL ] DAYE N Java B ) —ANBIASTE =, 80 nl DA SR aR 2
Java ZRPESCHFRIN . AR T RRSE 2 A5 Ea iR Jython [ .
Python for .NET

BESEBLSE PR b A 7 CPython SE8, {H 2 )& T.NET FL4 W I Haf DA ANET K1, BERA)EE 2
Brian Lloyd. AH T fi#:1% ] 177 Python for NET -7,



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. #i#


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 )




The Python Language Reference, A {Thi# 3.11.11

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

1E 3.10 AT

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

ik _ W T ERERMOOR S I gettext FIHLICH.
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,

FE 3.3 A A BB AT b BIg, & "br' WY A,

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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L3I

WRPRYE "ot BRI, FAFRAIE AT A AT, FSUF S AL C AR R LA T AR RE . AT R
SUFAATE

ENFY AR &i*
\<newline> W& SURHT 544 T4F 1)
A\ RAHT (\)

)V HElE (")

1 w315 (")

\a ASCII %% (BEL)

\b ASCIIiE#45 (BS)

\f ASCII #5145 (FF)

\n ASCII #4745 (LF)

\r ASCII W] %45 (CR)

\t ASCII /K-l 245 (TAB)

\v ASCII S H24F (VT)

\ ooo I\ %L 000 F4F 24
\xhh FPERIEL hh 45 (3.4)

TR T HIE & I 751

HEXFT Y- &it
\N{name} Unicode $REZEH1 441 name (NF4F  (5)
\uxxxx 16 {7+ 7S HERIEL oo AL FAF (6)

\Uxxxxxxxx 32 16 I xoooooo B BIFA (7))

YR
(1) FTDALEAT AR A AR W 44

>>> '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 301 A R A AR B KT 00377 By /Nl 5% UAF 2774k DeprecationWarning. fEANRM
Python Jfi A ¥ SyntaxWarning HHERA YN SyntaxError,

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

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

(5) £ 3.3 A K AASH: AT X% 1S
(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
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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

TE 3.6 JRA KA AR T ToyE R AN FE L7 fill &k DeprecationWarning. AR Python & AT HUR: el A filt &
SyntaxWarning, fHZASMCHM%R 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#

£ 3.6 HUATIA.

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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T 3.7 JRA A A 78 B Python 3.7 DAHT, PUASEELR RS, AN ARVFERER R A ERA i avait &
KXW Fasyne for FHIIHESK.

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,

TE 3.8 AA: 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 {a["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
TR, BEFIEATIERS; %k, -1 S0 —Jusfar - MimE 1 &M,

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 = 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

TE 3.6 AR AR T BLESCRE I, N R 7

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

T 3.6 JA KA AL BE SCRE T IIE A, TN RIZ 41807

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 :

[$ ?

&ix

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 SZBUANYi: 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 SCBI4NYi: CPython H Fifl AT (AIie) SEABAG M IGEMEEE LIRS 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%iﬁﬁ'ﬁﬁ'ﬁﬁﬁﬁﬁf?*Eﬁ?‘élﬂlﬂ:%ﬁ%o try..finally {&m)Mwith AL T JEFT M Fh AR ) 5810
A

U GAL S X AT R 5 1 s EATRRR N 2285 . AanBlFA Jed. IR MFHmEE, g | 2 A48T
SAEMAER . BT, BiRie— DR ER, AT g mEm A e Lams: HE,
BRATRIE— DB L AT AR PR, WS HE B ESHXTRNgS . Wi, R R 2s 258 (Flinocdl)
ALE X NATARXT G B 5, D249 0] AR G G o A i 28 g (R 2 e AE

KR LM R AT LT A . 2 X AR RS 0 R A R AR E 2B m: X AR AR
B, A5 B E s B S b LT REAR [ R AANEAH [ A A X SRS, T Rl AR R AR X 2 AN e i
M. BIUFEa = 1; b = 1 ZJ5, afilb WRESHG M —MEN IS, R sy, X FHAsL
B, HRfEc = [1; d = [1ZF, cfldBESFRRBmAAR. BMHEssE. (FEEc = d =
[] NLERER— AT SR E LS c Fld.)

3.2 FREXBERREH

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 SAERR T RER AL -

3.2.1 None

PR A —FIRE. e — A AR BRMXR . A GG N B4 PR None TiH . FEVFZ I OL N BN
KR, BN 2R [P s 4R 1] None. B 12 AR(H A

3.2.2 Notimplemented

HEHA U R . AR R A S . XTSI W44 Not Tmplement ed i, Hfiy
R OBy AR SO R R S AR PN BRI . RRERS SRR AE S AR R
SEFHAITEIIE. ) AR 1 .

#1452 I, implementing-the-arithmetic-operations.

TE 3.9 iUA K AT X} Not Implemented SKAT/RMAMEMEC YT H . BN H BT R A EAE, (HRF )
B} % H DeprecationWarning. BERFFEARFH Python A H15| % 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 -

Frik: BB AN H AR AR S 0RO AR R iz SRR B A B IR

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. FEAREREN 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

g
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 -

#41E: collections fl array BIRFEHL T A AR P4 AR TE 26+

B PRR A A 0] 22 41 2628

2ES
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.
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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 BS54

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 — i A A LR 2

¥

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.

T 3.7 BUA S AR B A5 Python 3.6 iUZ I A SR BB AT . £ CPython 3.6 Il AT i B, H
XA 2 IR A e — S AT T TR0 o ) T 5 R

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

3.2. FEAREREN 21
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R P SLEREY

FH P SCREION G n] il s B0 SORBIEE (0L 3 40 SL /N BRI B R — AN 28000 3%, Kb fr
(2% H Y5 o8 BT E LIIE S 913 — 3

kR iR
B 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 -
BHATSEY
X LR R Z A AR RS AY -
, 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,

£ 3.3 fATNA.
KB RELRI L AR, B W 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

function._ kwdefaults_
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method.___name___ ﬁ)
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DPEIE SRR (FORBEREE) 2 ST 7 MR AR
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Wi 1 AR SEBIARE A B E n At 2 i B — DL BT IR R I, SRS __self
JRIERIZ S, MZIT RN RAFEAMED 902 SRTEITAR__ func_ JRIERHRFORIIBRETR .
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BIZ AT, MH_ runc_ JBYERHEITERT VAT 2 EE 4 .
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STAEREERY
fiflasync def RE XM T vield iR REE T EBEFRN 57 £ A 8 F80. XFET oR ECTE R R A
B, A& [Bl—A~asynchronous iterator 34, ZXE W IEasynce for 15A) 8 K IUAT R .

MR ENAaiterator. anext  JiiKFFiRIal—Aawaitable, LR R AL 5 AT B2 6F
Hyield = HE—AMH. BRBPITEI W recurn IFAERBORERT, FF&5]% stopAsyncIteration
S B A R 2 R B E AR A R B

AE
W E BB AR E C R RS . WE KB B 745 Len () M math.sin () 4 (math 2&—Hnik
WERHY . SHECERMEELEH C R e . Feokimg S E ik

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

TR —A ¢ alist .append (), i alist Jg— IR R FEBURBI, FIRR R SR __self
DWBCH alist FIARCHIR SR (ZIBIERTE 5 H 0 52607 % mATE.)

ES

RPN R XN REH R MEQERH GBIy T, AR AF R new_ () HIAEERRE
B, WS AE®ES __new__ (), FHFHAEEFEIT, MaEBS_ inic () ROIRAHHILH.
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el

ERZER L] A AE H T @2 iE S call () JiiRAE TR &

3.2.9 ik

B Python AURY ) EALH L BATT, Hi-5 A 4 20 G, Bl import 54, 8@l W] importlib.
import_module () FINEM __import_ () FFEHEIN . BHXREA MWL 7 BRI 64 %
] (R ge SCEERH T 1 R Aol Obal S__ @ PERr S A2 80) o JEYES | A Bl 6 e 1% S b )
FREAE, B m.x WEN T . __dict_ ["x"]. BHSGORE TR AR XS (4]
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JRMETE 2 BB ) a4 S [ 8, Bl m.x = 1 %[ T m._dict__["x"] = 1,
e X (WTE) JE:

name

B £ TR
__doc___
B SRS AR ER, WERASTT AU None,
__file _
%ﬁbn%ﬂﬁﬁ%ﬁﬂﬂ“i{%’]%é%ﬁ MR E R S 3 . % T 5 2 2R AR R R ok

Y file  JRMEWIREZBLRAY, BIANGHASHER BIRAS HH C Bibk. XTSRSl
eyl lIEAi DR %ffﬁi}ﬂwﬁ BRI SO B AR A AR

__annotations_
A E AL HAR AT IR & A2 WP, XA __annotations_ MHefESLE,

152 [i] annotations-howto.
PRk Hufgtk: _ dict AT RITRIEBLH Ay 4 2516 o

CPython SCBUANYi: 11T CPython i RIMHL T M IE , MBI EIT/E AT BT 7 SR S PR, B
THGRA TGN AR, TS 2 T I AR R SRS DA B (1 7 i

3.2.10 BEN 3k

A2 XA 2 — il o 2R 5 SOR B (B W% 2 L —). BAEAAEL— 4‘?&15@%%%5’]@
SLA 4 A RIFHESH S F I AR, Bl cox Pk ¢ dict_ ["x"] (R
T A AE — BE 8 10 G DA SRV At E 78 1 1 5 30 . 2 R A P e B A B M 44 B A%?ifﬁ
Rk, XAERAERMN C3 Ik Uy, R REAFAE a8 AR 4540 RIA 22 4 40K % 42 38 2
— AL ALYt RE PR FF IE A 1947 2. A K Python { J] ¥y C3 MRO (¥ 4% il £ 7 W & 2.3 B A A 1Y) S0

https://www.python.org/download/releases/2.3/mro/.

B—RIEMEGI (BRBEA N ©) 27— D IITENRE, BRI —A__selr @ikl C BSLHITs
HRG. HEL74—> staticmethod X4, bﬁ%?ﬁ&ﬁﬁﬁ%’f}ﬁ{iﬁ%%@% MIXISe. KA KR
_dict_ SEPREE NAASMRBUS LR AT 2E S 5 408 3 —T7,

RIEPERE S BRI 7L, (A SRS 7L .
PR AP (30 LA A — A6 (W H 30

ERE/NEd
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__name___
ESiPY
__module_
e AR 24 75 -
__dict___
5 e tin 44 S ) 7 i
_ _bases___
WEEENICH, HElHERERS R Pr e EHT .
__doc___
R SR FAFER, QISR E A None.,
__annotations_

ELEAER RT3 1702 T I, XM _annotations MRS,

12| annotations-howto.

3.2.11 Z3op|

RIPITE i P o gk Qi (I E30) o A FSLHIEATE 1 — A7 S R SR Sy 4 2], Rk
SIS E A IR IEATA R ARAEH A R BB, i SO R R A R B R, S ARSEAEE
JEEP AR RN W IB IS 7 HE CREOT S, BRSO G, H self g
PERMZ LB . BSTIEMITTIEN R B LA S0 ECH “987 /NAT. BT A 2 S iR AU
1 Jm AR 7 A2 Y 5 A0 35 /T, AR R SR P AT RE S S PR A 2R __dict _ HIXI GO
WERARAR BB, MXGRBIERA__getattr_ () Ik, WERMZI R RAELRIEK.

o P AN B 2 BB SE A L, HEOR SRR T, WMIRFKRAF setattr ()
B delattr () Jryk, WRFIRI 5 ¥A AN P SO S B 7 i

R B HA FLR IR A AT, AT AN P B 45805 ik 44k —75,

YRk EME: _dict_ NEMTML _ class_ RSBV

3.2.12 1/0 IR (FHIRILHIR)

file object Frn—AFT IS A Z Pt =] R AN E SCEEXTS: open () NER%L, PAK os.popen (),
os.fdopen () Fll socket Xf R K makefile () i GA R HEMH ] HE Ly AR e T f AL Y HoAth R F i i) -

sys.stdin, sys.stdout #l sys.stderr QYRR T ARG UERA . i A B DRI SCIFRT 525
BN ASCABEARITIF, PILEEAE 1o . Text TOBase MIGRHE CAYHE .

3.2.13 pEpERY

LS R AR A TG A R R 25 T Y ETTAY 2 ST RERE R R A REAS A B ST AZ Ak, N A 58
ROR WAE LA —HF 4
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REDIR

XSGR 4hiF A F 6 a9 AT AT Python AU, BifRbyrecode. RN GAMIRRHON G X GIAE T BR A 5 40
R R SRR g (RO TR ISR Y R CE I, AR Gt B SG  HBOAS EUE S AT s kL
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S izRE

codeobject

codeobject.

codeobject

codeobject.

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject.

.co_name

co_qualname

.co_argcount

co_posonlyargcount

.co_kwonlyargcount

.co_nlocals

.CO_varnames

.co_cellvars

.co_freevars

.co_code

co_consts

cOo_names

.co_filename

co_firstlineno

.co_lnotab

co_stacksize

co_flags
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SEFERR E BB
TE 3.11 AT A

PRE LE T A R (BIENURAEES AR
BOAMERIEZ)

@?%ﬂ@ﬁﬁ%ﬁ%&ﬁ(@%ﬁﬁﬁ%ﬁ%%
ﬁ

@ﬁ?&@%%?%ﬁﬁﬁﬁ(@%ﬂﬁﬁ%ﬁ%
2R

RN A 2R = g (3RS

—A tuple, HiaEREPRRERNZATE (M
ES A HIR)

—A> tuple, Ho & ek g0 di & s £ 51 i
(1) 626 L = WA FR

—A tuple, HiaEEREHH BAERMATR

— IR R R bytecode 1549 7 5 AT Ef

— > 5 BR B R bytecode T T WY S T AE 1Y)
tuple

— ML E R bytecode BTl FII AR tuple
Bl AR e SO 24 B

R — AT BT A TS

— NGB T Mbytecode fi#% & BN 175 1Y WG I FF
B TIRPUE LA, HAE RS IEARD .
e SRR PO E S PN

AT X— RS RS R A T S i ) 2 4
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PATT Rt X co_flags i CHIMARAL: SRR *argument s TRIARIE ZAL RO A LB S HON A
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co_flags HHARLIG PR B AL -
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REMRBFHE
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R[] — AN 5 AR G2 i £ byrecode $84 AR A B I PR AT 4
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o start (—A> int) REMN T byrecode JEHIT U ALE R AL B (A EFHZALE.
« end (int fg) fCEARX T bytecode JEHIA R EM W CREFRZAE).
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FR1A] 24 7] Z R TAT AT 7.
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__getattr_ , FfiFZS4 obj Fll "tb_frame",
o5 th R KA FTEAT S
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traceback.tb_lasti

[l 3] AT S R e — AR AR 2 AT RE- S H bt & AT 5 R], WPR S K AR AR ¢ ry 1) HLRCR VLG HY except
FRE A finally TAIME.

traceback.tb_next
FAIRI A 5 @M tb_next RARIER PO — 29 GETELEFFHIIDD), WHREAH T —ZHNA None.
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CILSE

PIR MR ARFIR__getitem () BRI . SN SWATEHNER slice () BEORAIE.
ROk R LR IE: start HRHL stop S EFY step 9 RAH: A {H AN IS None . X8 J@ i HAT(E
YRGS R A
slice.indices (self, length)
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staticmethod () H¥EEERAHEL,

KFHEMR
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3.3 BB EBR

— RN DATE A G SCHAT IR A PRI 7 150 S B R IR TR YR RSB 18 T O R s A (B N SR G2 B3 st B
SUJR) . iXJe Python SCB i ST A Ea T, AVFEAE AT E CETRIE T BN ST . 2561
K, WER—AKELTHHN__getitem () WA, HH x BIREW—DEB, W x (1] BEAGSFNT
type(x).__getitem_ (x, 1). BRAFAUHIBISMED, FEBCA E SGE Y I IR R ZAS AT A AR

Bl R — 1R GEE N AttributeError B TypeError),

FF—ANEFIR 5N None R W EAEARTT . Fln, @isf—A2/F__icer. () %k None, MZE
RREARTERA, PRI HSEBIEA iter () ¥51%—4 TypeError (MiALEMIEE_ getitem ().
TESE PRI AR] P 2B RO 2R}, AR EE B — A AR ) SR B X R N S R U 24 2 i Y . 15l
an, FRECAN TR ERVEX T R L e R U2k B, EERIY) T et Ve A B o GRX A Dl i — A~ 5L 43
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3.3.1 EXEH

object.__new___ (cls[, ])
PRI AR cls RIGHEBl. __new_ () 22— EESTIE (25501 BT MR 2 b)),
ERHIREBIPT BRI E — S BRSSP LB AN R Rk G ).
__new__ () WRIEHER A H R LB GEFE cls BISEH).

i 7R ) S I 4 B S 4 A B BUE ) super () .__new_ (cls[, ...1) @it &R EE
f__new () J¥ERANE—ASH RS BIIRIGHEIR [ 2 B T G TR B ) 326

WR new () FEMIGEXT S R)BE A VR HE R ] 7 —AS s fSEB, WIFFSEplng__inic ()
FERPA __init_ (self[, ...1) WEABARIFM, Ho self JphsLolim a8 Sk s
X} G K 1 2R B RO R
WR new () FIR[E—A cls BYSEB), WIFFSEBIR__init () FESANSHHAT.
_new__ () WHMFEER AR AK T3S (B0 ing, str 5% tuple) & H LBl # SR . BhES
TE A E el E 2 DAE 2 i 2B B A .

object.__init__ (self[,.. ]
FESEB GBI new () BiIEZ G, BREVEAREZ M. HSESGEHAEMERFENSE
M. —AHEEMPA _ init () F¥E, WHARANIENRMAE  inic () FE, i
H I ) AR AR SE B EL S i IE R LAk s Bl super () .__init  ([args...]).
xS new () Ml__init () WMEMESERM (H__new__ () QI#, HFH__init_ ()
FEMD, FreA__init () REIFMEREER None, HNAFEEITHIE| A TypeError,

object._ _del_ (self)
TSR SR . IXIRR PR A gE s s ge (ORIEY ). WR—AEBEA_ del () HiE,
M FrIRAE W RANR A del () ¥, Wi/ i b iR F & DARR O/ S5 5 B0 20 1) TE B T B
_del_ () JFYERI DA ((EORHERED @1 08— %L B35 | AR A . X WFR x4 4.
_del_ () REAETEA BTGNS0 A S Rl VR A R R AR SE PR B 5 24T CPython SEELA
S
L fRBERSR AN SR AR A R S ] del_ () k.

2__hash_ (), __iter (), _reversed () WWk__contains__ () JFEX A EIRAEE; HABITVEI 25| K TypeError,
B BEAOE None Ja TRl 1 F X 52 14T R R —
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flk: del x JFA B x.__del_ () — AI% 208 = 095 I HHEOR—, /522t = 19511
S BB

CPython AN YT : — 51 HIAEER ] PARLIEXF R0 5 AT ROH % . FERXARE DL T, IRPARERE e ge i 21
FRea IR I B ER . SEG R ARER R — 8 IR 2 24— AR A R i A B gl 3k . Wik )
ARG %R, XTI E HCHEIEER, ©a 3G AR A 2R B i A & .

L
gc B SCRY .

T ———
FTE—AE4ER] sys.stderr. FRBIHL:

o _del () AEALEABSBHAATI AN, WiER ARSI, MR__del () FE
EZBEUE AR IESTIR, nTRES AEIEBL, BIUIZ RO IT__del () MY
(MY 3

o del () WDAYEMFRERS XM BAT. BIL, EREDIMKN4 )RR (A8 HAakib)
Al BE MR B R None . Python £x Sk SE Ml B A v 24 B LA N R ZeFT 3k i 42 R 8 &
TR g Hofth 42 SR As B AR EARFEAE Mt I 284 R AR s T, XA B TR S AR
TE__del () HEHHEABIATTH .

object._ repr_ _ (self)

B repr () WERBOEH AR —DXRE) Bl FAPRFRR. WERTTHE, XML — MW
Python ik, BE#E AR EHEAMFEIUERN XS (REAE MRS ). WSRO TTEE, WINR [
K4 <...some useful description...> WFAFE. REMELTZ—DFIFEXNS. WHR A4
RENT __repr () HERENL__str_ (), WEFREIZRPEGIN “HEER" PR ER
M_repr__ (),

B EF N TR, IR R A A 5 8 (5 B LI SRR E .

object._ _str__ (self)

il str(object) PAKNEMRAL format () Fll print () WM PAEM—XRE “IEIEX” 8ifF
RFR TR IR o IR EMEAUN — A PR S

Wk Sobject.  repr () WIRFESEIET __str () HAFWIRFE—AF L) Python Fikz:
AT DA B {5 A AR R

WE R object e LIWEIANSE BT object . repr ().

object._ bytes_  (self)

it bytes P# JH AZE DX R FAT R ERR . X VIZIRFl— bytes X4,

object._ format_ (self, format_spec)

it format () WEEREL. P, %X ILFF S F i MRMEPAK str. format () Jy &R AR
— ARG KA FAFREIR . format_spec ZHCN S P& IR TR FAFER o format_spec
BRI format__ () WZRBIYLER), N RZELBE RS Z AN E A,
SR AR A% 2L e B

127 formatspec | fRFR AR AL TEIE A «

R [PE IR — AR R4

TE 3.4 A K EARH: object A B _ format_ Jy MR L AMEATIES F/F, Fo51k—1

TypeError,
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1 3.7 WA K4 A8 B object._ format_ (x, '') BAEF [ T str(x) AR

format (str(x), "'"),
object.__1t__ (self, other)
object.__le__ (self, other)
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

BN LT, object MM is KM _eq () , I TE B SR N R E B & [
NotImplemented: True if x is y else NotImplemented ., XIT_ _ne (), BRMASZIL
Y eq () HXEERBUL, BIELGHE N NotImplemented . HIIBELF 2 (BB HiAth Fa & 56 2 8§
BRNEIL; B0, (x<y or x==y) WEHFABWRE x<=y . BIRIGRNEH A4 HDF8E, S

# 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))

1k hash () 2N—PXGREEXW__hash_ () JFEERPHET &Y Py_ssize t IR/, @
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) .

—ANRURER T eq () HIRAE X __hash () MEPH hash () RAHIBHA None, 24
—ANEW__hash__ () J7¥h None B, %ML HIRFAE— DR 7 2R B 75 (5 B IR 5 | %
TypeError, HEYEKM isinstance (obj, collections.abc.Hashable) WgiiERaHH 5 R

L EEiipOE

WR—NEET _eq () WRFEMERALHEN__hash () L, WAFHETKE __hash_
= <ParentClass>._ hash__ REAHEHERESS.

WMR—EEEE__eq () WEFELEBA SR, WMWZERE XS __hash. = None, —
MNHEXT_ _hash_ () PNEXHIEB| & TypeError [A2K&¥% isinstance (obj, collections.
abc.Hashable) J#HEIRIBIT B AT AT .

i FEERAEOLT, str fil bytes X R 8 hash () (HSHH—NATTHBREIVE “mER”. BER
CATHE—A 80 Python AR S RFFAAS | (B EATAEAE BB 171 Python [A] 2 A Al FiY) .

LE%JTT%JLLQL?F*IU e AR R U AR EAE IR B R M AT R B O(n?) 52 2% B 1 BE 1)
FE4E R 45 Wity . 152 5 http://ocert.org/advisories/ocert-2011-003.html T 14 .

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

%5 I, PYTHONHASHSEED.

TE 3.3 WA K AR AR T BRAA G A B AILAK o
object._ bool__ (self)

VR I ¥ ASE BREL ARG DA S N BERY bool () #:4FE; WiZiR[E False B True. 44 &E LI vART,
MEEN T len () rﬁﬁﬁﬁﬂﬂ% = ﬂu%,\,n%T BN SR B B W —A
K __len_ () Bk __bool () HRKEX, WHIA LGN EA BHE.

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 RN—A LB EIES sel f R R EM P HEEMT| AT AttrlbuteError, jﬁ%mx name
PR _gec_ () WEIA T AttributeError), MWHIEN MIRM (FKFNH) EBHEESIEG A

—A~AttributeError BH .

HHEENR B2 EREILREREN,  getater () BIASHIAN . (XRTE_ getattr ()
M__setattr () ZMERENAXNRE. ) KPR H T 208 b2 AR XA K E 1
W__getattr () FFICIEVT M SLBIR AL B ME. B E DM T AR R YL, AR TE LB
o o o B rp gl AT A (T 2 0 A 4 A B A 52) kW] AR UG B i sE el 1S N I
__getattribute () & T MREIEARBON @M IR 0 56 4 AL Inik .

object._ _getattribute_  (self, name)

Jﬂzﬁﬁ“‘ﬂﬁ <AF RO R ) PASE BT RS2l MR U . WSRZRIBE LT _getattr (), WGH

SR, BRAE_getactribute. () BAXMBHEH T AT AttributeError, M
E\“L”:‘HBIEI (#e &) JEHEMEBZS] K — AttributeError 4. b TG by v iy o f i
5, HSTEN % B2 V8 LA A (R 44 AR 5 2 ok 1 R B U i B AT A @ M, BN object.

__getattribute__ (self, name),
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ik B EAEVE B R E R H R R CHB R A 25 SR R O A AR YRR T R S 0k
Bhid. S0 LS,

I &—A Hit A object . __getattr__, fZ%k obj, name.

object.__setattr__ (self, name, value)
U EAE— A B S A R o XN S BURIE LS (BIRHE AT B S8 ) o name
BT, value FEIRES @ MERIE .
W setattr () MEWRELS —DLEGEME, ©RIZWAM R 2 W EZETIE, Hl object.
_ _setattr_ (self, name, value),
5l & — HiTF M object.__setattr__, PS4 obj, name, value,

object.__delattr__ (self, name)

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

Sl HIF A object . __delattr_, [fiifiZ%] obj, name.

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

il B __getattr  FIREBE) __class__ W m i s E R TR AL 4R -
HU e R (Rl i R A g (U I8 2 i e A R i 5 | ) 2R Z s o

TE 3.5 UAKAEAST: _ class__ FHUBHENCHA .
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TE 3.7 A __getattr_ Ml __dir_ RN
S

PEP 562 - f5ibl _ 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

TN

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

Eﬁwmm%wﬁﬁmM A G 7 L R R uﬁ&%%@ﬁ B, a.x BERIFSM a.
_dict_ ['x'] IR, G type(a) .__dict_ ['x'], FETFRMKRAE type (a) B EFELE, K
HEITI,
fHA2, WARIEB MR E LT RN HRA T E XS, W) Python 1 58 <> B2k BRINA T M 561 A I H fliid
PR DX EAR B AR O S B A IR BRI AR FIr E SR iR g i S Ak v A ROk U E o
ks ARG SR E a.x. BRI E T K a 1iE:
WA

T A B AN LR O 32 B P AR L AR — MR SR ¥ x . __get__(a) .
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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 ADRYAR S — DK, KEXNLEEMM__init_subclass (). XFE, S GRS LT
RAT AR R X5 R d A R B U)o I, (EL2 e iy BB e e AT B Y A R 28, T
__init_subclass_ WHEAEMT & L TN ERREARKN 7.
classmethod object.__init_subclass__ (cls)
MTESRIRAE TN Bt R T o cls REFRIRIHT I 7280 WERE O — Al sL vk, ok
Rl 4 2
BH—AHEN KRBT SHWULES EHRER __init_subclass . Jy T 5 H Al
__init_subclass__ MURHEE, WY E3ETHEEMN KRBT SER MBS EL SRS, Fi:

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__ FIBRIASEBUT AR, RIEMERESEO MG L — AR,

il LR metaclass KRB RMALEH AR, HFASHLS __init_subclass__ 5%
Bl sbrmgoek (MAERAReR) il type (cls) i

1E 3.6 FATIA.

B RPAERS, type. _new_ () KFHMIABIFXH WA __set_name_ () B TRIXTR AT
o

object.__ set_name__ (self, owner, name)
TEFTH E I owner YLAVERT BT . X5 ORI LY %S T 1) name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

R EAS B IR(E BAE L0 82 5T, _ _set_name_ () ALY EHZHEM . WA LT, AIPAHE
B set_name_ ():

class A:
pass
c = C()

&)
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(B LE10)
A.Xx = C # The hook is not called
c._ set_name__ (A, 'x'") # Manually invoke the hook

PSS LA £ 2t 2,
TE 3.6 JRATNA.

T
BOARE LT, K2 type O RMWEN. REXTE—DHFHGH S NI, RE PRI ER

type (name, bases, namespace) [HgEH,
KON E A E XATE A netaclass REFSE, BUlE MK — ML SE A IR T E
file ZEPVR/RfIH, MyClass fil MySubclass #B/& Meta 5L 1H1:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZESE SO I RE ROAT AT HoA 5 B 5 S AR A 1 T Bl 8 B G B vl A T A
M AR SCHHRATES , 5 A AT

« fif#tr MRO % H ;

o WA

o MERIEANA 2SN

o PATREAES

o BIERAR .

fi##t MRO % H

object._ _mro_entries__ (self, bases)
MR —A A E SCP IR 2 type WS, MISTERELTE R _ mro_entries () k.
WREFH T __mro_entries_ () ik, MFEQIEREHZE L 2P NN __mro_entries_ ()
R . R E PR I A2 4 bases TES I IE G ERocd, HF HALAUR [Bl—A> H K9 H R U
FRMBA N e . BRI ITTHRTRERZS . FEMIFILR, TG IS0 2005

S

types.resolve_bases ()

SESHET AR T type SEBIREE,

PEP 560
Xt typing BRI F AR AZ 0 S0 F o
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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

WHIRITCHRWH __prepare_ JEME, WIZma S RFHILH A — S 006 B .
S

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 %Bﬂéﬂlﬂ 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]
RIS R SRR

1) type.__new_ HESWERMGAERFPIAENT __set_name__ () JiERJEME;
2) X set_name_ JyVERFIAFFTE SAYISRIE E 0 JE A BT Y & PR A TR

42 Chapter 3. g%y


https://peps.python.org/pep-3115/

The Python Language Reference, A {Thi# 3.11.11

3) E%ﬁ%%ﬂ:ﬁ{i@?ﬁﬁ“ﬁﬁyﬁﬁ%E‘JET&Q%’@LﬁUﬂ_lnLt_s ubclass__ () 85,
HERMNGAEZ G, ERWEAEEHIE Oh e (RA0GE), BEIMATSRERNT & 2K
417 B Jmy il 44 25 [ o
M3 type . __new_ GIE-—NEEES, IRULDAE N G4 B RTES MR 2P B 2] — A R
EFFEXLR . XNF R AT A R, EENBCA RSN _ dict_ @,

UL

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 VAR AR BT R (J028) . ENIRREIE N EE LR P HE Lo X5 5T 54
BE R R AR 20, ARG O T LB A Bl 4 e 22

UL

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,
S
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'>

S

PEP 560 - %} typing B HTZ B O 2 F¥
44 class_getitem (), F & BH3h I HE fif Bf & § 3 __class_getitem_ () i A
se__getitem () WM

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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EXTF AR add (), __radd (), _iadd__ (), _mul__ (), _rmul__ () fl__imul__ () %
FYERSLHUNE (F5PH%) MIRE (FREE): BIIANE X HAEEZELF. TN s Al 51 #B 52
M__contains__ () FFEPAARVFEAMAEH in @555 AT, in BRYERMUTRE: XFTEs, W)
WM R . AR B TR S iter () FEDARVFE SRR E BT AH At
ThF, _dter () WMIEMRITZAGEE; XFTRES], MR 4B H A E.

object._ len_ (self)
TR AN B R AL 1en O o WIZIRIBDN R, PA—A> >=0 fREoR . IAh, aiR—14
MRAREXL __bool () FEMH __len_ () F¥EIRIEHE M EAEN /R R 2R RAE.

CPython SZHLAN Y : £ CPython ', TR K F K HBE N sys .maxsize, IR KFE 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 AT

ik YRl TR = AL TR . PAR AR A

[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,

#Fik: for MREMEA NIRRT IN ST IndexError DA IEBHIAR I ] 5 51 A 45 4

S M4 B — A class W, W] HE & U M R IR K ¥E__class_getitem () T A2
__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) .

il WA RIERCRAUH AR RCE R — 12K, Hz PRt T is B s ok, Moy
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[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ _ceil__ (self)

& X L )y yE DASE IR P B R 3K round () PAK math BEEE trunc (), floor () fl ceil (). T ¥
ndigits 545 __round__ () WJIEHLZ ANX B3 0 3R [REER I 24 02 R 4 8k Integral GEE A
int),

WR_ int_ () B__index () ¥WARYE XN EKE int () 2WEBE_ trunc ().
AE 311 AR EAARE: # int () B trunc () PIMEGECHE .

3.3.9 with {45 L FXEEE

L FERER NG, B L TERS T th GBS S TR RS0 B SO R AL R AR
B S TET B R SCARAT A RS S, B A with 184 (FEwith 1% 4] W), (FE T DA B
MENRrERE.
B SUEBRER  MA FE E IR R AE AR S D A JRpIRES, BUE FRRBITT IR, R P T SO SRS
TR L R USSR E 2 5 E, 1217 typecontextmanager .
object._ _enter__ (self)
HEA S AT G KRBT E R S wi e h iR 4 XA T BRI R MBS as A3 e i H s,
WA BT

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

IR RBREN O R AE AT B 3C BAS 8 E T R ECE TSGR R . AR BTN SO TR
BHAY, =ASHE N None.

WG T E, I A B IR e (RDeE e R e% ), IR 2R W B e, A, S
HEIR H 5 A IE # AR AL 2L

R __exit_ () JFEANNRERGI AP AR, XRREHERTHUL

W
&=
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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 AT
S UL:

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

3.3.11 /B FEERK

X A KL, AT YRR B SRR AU PRIEAEHE ST R G2 N BE IR AR A L AN REE
SER R AT AR A MUBE ST SRR R .

>>> 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 0 I BEAE T A 38 S8 B R A N Y T R X RS SR B LA R IR 7 ¥R U0__hash_ ()
M__repr__ (). WRXLETEMBAXERLEN TEEWERIRE, WHEIFEX LRI R A & KR
FRF 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 2 AR TR — NSRRI T i R OC3ERE T, T A A E BRI T
i} G SE 9 ) 5 AR

>>> 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

PAX AR Ged  getattribute () MUK HERERS NP EE DAL B2 4L T S 38 23 a), AR D 24
T;J&Lfiwﬁkﬁﬁﬁfﬂﬁi{ﬁ M (IR ¥ must B EAEZN 5 B B L DAE IR A — B0 R RERs KRR
).

3.4 thig

3.4.1 O[EFUR
awaitable W5 FELINT __await_ () Jik. Masync def REGREIAHFZAT % B AT SERENT S .

#41E: MAlF types.coroutine () REMiRRAYAE AR 1R [0] W generator iterator SRR T I SFREX4, HE
MHRLH_await__ (),

object.__await__ (self)

WSIUIR 0] —A~iterator . .24 8% F 9 55 Blawaitable 342, B, asyncio.Future SZEL T U7 A
Hawait FibAMAE .

Fik: REFASK __await_ FrRIEIE NG E RGBSR AT TR A, PR 6
T Bllawaitable XA 7 A PATHERL B HLIRSCEL (M asyncio) L @ARE,

1E 3.5 A TIA.
S

=

PEP 492 T A % AT 2 R G TEAR (5
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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 .

PR EA TEAE B, BT ARSI N A (B0 A w S-% R E 7 k). B2, SN
[, PREIFA B SRR,

TE 3.5.2 AR R AEAR B SR — NPT — RS | & 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

52 Chapter 3. g%y




The Python Language Reference, A {Thi# 3.11.11

1E 3.5 ATNA.
TE 3.7 A S EACH: A Python 3.7 Z Wi, __aiter () RJRAIRIEI—A> T S f5ad 2 FF RN hy 05 2 4 4K

aF o

M Python 3.7 ¥4y, __aiter () WhARM— DR R AR . R ILAHALIS AR 5L TypeError
iR,

344 R L TXEERR

FAFETFTXEEZER ETFTXEEEN—F, BREWAEE __aenter  fl__aexit_ HEPEEINIT.
S BRSO Rs fEasyne with iR

object.__aenter__ (self)
TEE X FRUT__enter_ (), {UHRHRFHET EMARE—A T F 435 %
object.__aexit__ (self, exc_type, exc_value, traceback)

TR ERPT__exit_ (), PCARXAHET ERAR Bl —A 7T F452F 2.
S B SCE BRI — AR

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

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

AE 3.5 JATIA.

&ix
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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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4.2.3 NEHAZEFZRIRAT
CPython SBUANYI : PR M % #5Mll __builtins__, A% UOREJE T L4y PR 2 E 8 8 &
258 P EEL B % i mport builtins HAH N HUEBOZAE 1 R IE .

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 .

43 BE

S e T T AR R I 42 o DR DA S AL B A DR At S 3 2 (R A — Py 20 e A DR 00 3 ) o7 1
TV, BT LA i B A e o A ] A TR e ) e 2R B R A QRS R A AR B 4L 32,
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

Frik: SHH B2 Python APTIALGTR Y o A28 T RETE Python THILEI B HUAS I A 28 5 b A AR A2, AN
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

43. BE 57
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FSNRG

—~module P Python FASIE 1L importing BEAERRRENS VT 1) 55— MR NS . import i) KRS
AMLHI BB s, EARME—#. importlib. import_module () PARWER __import_ ()
S5 PRI T DA R SR S ABL]

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

M import {EAREHATIS, FRAERINE __import__ () HRELSBEE . HAl KRS ARG HPLE (Fn
importlib.import_module ()) AIRE&BEFELE _ import_ () JFMH BN H SR ZRE S
AL

M A E R F AR, Python 28R, IR B3 A)E — > module W5 HAIHILE . WIRIEE
AARIREHR L H], W 5] % ModuleNotFoundError, 4 AGETH M-S AMNLHIIS, Python 25 F i
AR R AR E L ARAIRIL . X LS ] DA 2 (8 B R SO 9 2 B 1SR AE ECRIY e

TE 33 AR AEZT: SARGEHEH AT LI PEP 302 F1195 Btk . AaFELEMEHSA
Ll BN ARG AEIT sys .meta_path BEFHk. A, XPEA A4 2 H BN RO (S
7, PEP 420).

! %1, types.ModuleType.
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5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PR TN ER __import () BEHERE. TEHE HLAY APL IR AR AN . B2 HESE
importlib JFE Y.

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

WRAETE S FRABIRAE sys .modules $RAE], WIS E I ] Python Y5 APIM AR AN N FZAH . Y
PR AR S A DAl J, B & 3% 3 FAe 2k 5 o AR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 21 12% 44
PREOEEER o [] IR SE B PR LU R IR T\ &5 — B TER E BE N B TR AR I 2R [ H 5 5

Python 4175 T S AMBRIAZER M F AR, 50— AW (G BB, 50 AR AN (R4, 50
SANBRINFEH A Eimport parh PRI import path &~ U R OB TR zip SCPEALRIG (L EFIZR
TR AT A RN R AT R AT BV, I URL 652 A %R

SR AT A, PRl DAIIACHT ) 2 R DAY RS 2R A9 FEL A 1 4k

53. #% 61


https://peps.python.org/pep-0420/

The Python Language Reference, A {Thi# 3.11.11

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 A KA AT R 2 i) Python AT, Fkav & BRI 1o 3% 25, BUAEE TR [T BRAR AR 5 I
Ho @& k. MEEIARTE S AR, (AL 554 Brisib .

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).

TE 3.4 WA & A2 A8 B The find_spec () method of meta path finders replaced £ind_module (), which is now
deprecated. 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 JiiAs &4 AS T Use of find_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 TEMBARPITEIAE Z 7T, ZBHORAETET sys.modules W iX— SR8, A ZBEACE AT
AE (EamaE) SAHAS; P HEINE] sys.modules A Bf IEZERINE B0 T A TEFR 16 U1 Al
G OU N 2 003

o GUARINECR W, WA - HBR R IR -- KM sys .modules HESER . ARATEAFAET sys.
modules AFHIRERL, DAKATARNVE Ry Bty 5 Mgl sl m gl it S R B AE R A . X S E R
[, JE& SRR W AR B 7E sys .modules H1,

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 TEMZIRE T RIEI (L 147 exec_module() MR A —E B2 AE T AL TR [T

TE 34 AR KAEAT: S ARFGELLE T INESELAERYTE. XEAEPAR] 2 H importlib.abc.
Loader.load_module () F¥EEPATH .

% 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 ASHIA: IN#k#%$11 create_module () F¥E.

1E 3.4 A K AAEH: load_module () FYE# exec_module () FrEt, FAMUGI SN g st
A ABGE -

HNTHIABEMEBLEEE, 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 .

IE 35 AR K& A A T M4 exec_module() B E X {H create_module() K E X B ¥ 3] &

DeprecationWarning,
TE 3.6 AN K AT 24 exec_module () BELE XAH create_module () REX¥G| & ImportError,
e 3.10 A KA i load_module () $5| % 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 AT 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.

TE 3.6 A KAEASH: _ package_ TS5 __spec_ .parent HAAHMFEIIIE.
__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.
TE 3.4 BUATA.
TE 3.6 A K AEALT: 24 package R XMW, _ spec_ .parent &g I{ERIRI.
__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 AR K AA8H: 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.

TE 3.10 fRAS & 478 58 Calling module_repr () now occurs after trying to use a module’s ___spec___ attribute but
before falling back on ___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 .

TE 3.7 WA S A AR T BN T BTG A0 . pye S FERZ AT, Python HSCHREELT I [A]BOR I E 517 9 54
A R .

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.

MEZT, B H B RGHER M L DU R T AR A A SC Ay, ks b, WERFTE sys.
meta_path MERET RGN ERS, HASHLMERS HERGSEIGE R .
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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 AR K EAST: find_spec () replaced find_loader () and find_module (), both of which are now
deprecated, but will be used if £ind_spec () is not defined.

BIHR AR H RS TR LKA IR T IE R — A L8 £ind_spec () o JPRFFI SR
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 310 MR KA A8 T Calls to find_module () and find_loader () by the import system will raise
ImportWarning.

5.6 B ESARSE

BN ARG T SENLHE IR sys .meta_path WIERIANES, | FFEHSEREA H & LW ci s
¥

— AT 7 R A A T T AT R TR B2 A T )R AR G At APT, IR 2 B e I
__import__ () BRECATRESLAS T XA Iy AT ATERIIZ G s A, BRI FE SR AN B oy B el A8 2 A
ERIATA .

AP ST IEFE TR R BN — N AR (AR ARESARS), HFEEMN
find_spec () §]% ModuleNotFoundError JMIEiR[E] None FLEW T . IR J5E TR ICIRAEE R 244k
g, Mol kSR A& EER.

5.7 BHEMEA

XA RIR AT . — AR AT TR R AN BT G . I ECE 2 /85 R0 24w b
RS TA, H—DRSZENED SR B, & AN amn g
package/
__init_ .py
subpackagel/
__init__ .py

moduleX.py
(ZEF )
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(# E30)
moduleY.py
subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

REETE subpackagel /moduleX.py i 4& subpackagel/__init_ .py H1, PATFSAERZARN:

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

#iX S AR DA import <> @ from <> import <> iy, HAXSFARBEMHSE M Hdr
JRAAET

[import XXX .YYY.ZZZ J

B MR xxx . YYY. 222 AR HRAEL, {H.moduleY A2 MERUAFIA.

5.8 X __main__ BJ4FFREIN

Xt Python () ARGEAME __main_ BBUE —MRRANEOL. IRUIHE S — 5 PPk, _main_ BIHUZEAE
fERERS BB EEAIIR T, 5 sys Rl builtins REM. HE, SIHEAE, EHAPHEIELE AN
B, RN main_ BRI T FOMORET A R R T B F R A A T

5.8.1 __main__.__spec__

Wl __main_ BAIIAIKE T, _main__ . spec_ SPIEAMVHEE None.

4 Python [ff fll —m EWHBINF, _ spec PR BRSO R AR L. _ spec_
_main_ AEHAENPATHAHR, zip SUFEE sys . path Z&H 10— NI HHE T

15 HAMITBLT _main . spec_ &M None, WAMTHFA _main_ MRTLREHETTSA
BB B

o XHAFIR

o —C I

o M stdin 1zf7

o BRI S EAT

AR A OLP __main__._ spec_ HJ2N None, BPMESCHEMBEAR L Al DAMEN — ML
T IR main hRICEAERAR, BT -m IF R

EEFFRMEEAE _ main_ MW T—A S ARRHE __main_ . spec_ HiRMBCER, BN
BN TR AR, XRMTUATHEE: ] if __name == "__main_ ": AIRARIHYACAD AL
SAEBHB AR TE _ main_ Ayg4 =S ) I {508 1Y AP T
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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

g
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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,

AT RS RS R SR D RB MmN AR, ERSREME NI yield fl yield
from FikF,

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,

15 3.6 BUAIA: BIA T RSt
15 3.8 WA K AASH: yield fil yield Erom fEMHIASME MM EAE .
16 311 JUAR B A A BUE FLVAE S5 BB St b () b St AR St W oy S

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

6.2. E¥F 75


https://peps.python.org/pep-0530/

The Python Language Reference, A {Thi# 3.11.11

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— DS SRR TR = T H (BEAEXT) 251

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
?%*ﬁﬂmﬁﬁ%%oﬁ%%ﬁ%ﬂ%ﬁ?ﬁ%ﬁﬂ%*%ﬁ%%ﬁﬁ%%,W%%?ﬂ%ﬁ%ﬁ%ﬁ*
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 HUAS A PREEIFIIE R, FHeblh PEP 448 i1,

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

X B U ALY IR S AUAEZ BT 470 K 2R 22 4 —F5rp. (RAYTR , BERYRAURN yhashable, Xk
BT ETA ARG, ) R BRI LGN f8E BT IR B S — M (RPE 2R e A Y
SCA) IR A

T 3.8 A S AL AR T : A Python 3.8 2 B i 7t T, IFB0A & A AE AR (ELIT . £E CPython H1,
HRSETHEORE. Ml PEP 572 f933, M 3.8 TFiR, SESSETHEHBORE.

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 A BIA T b Al ikt

TE 3.7 WA K A2 AL T A Python 3.7 Z /i, S E s RiIA A B Easyne def thAIR L. M 3.7 TFG, 1
AR R BCHR AT DAGE ] 2B 2R e A 5

T 3.8 A KA AH: yield Ml yield from FERRZRERIEHBFEHEN .

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 HUAS A AR T 4 1A S B O A e 2ok s B s A I P 1) yield ks
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 K AEASTE: ISl yield from <expr> PAZFCIEHIMA— LA
24 yield iR AU M TE A A M A ME— B 2Uh), 355 T A I
Z Y
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
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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 .

Bl¥
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
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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 EH5|H
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,

TSR class_getitem__ 5 _ getitem__,

IRRIATIRAL S B NG, EIHORIDE G URERIIR I A H A cuple. HHANRLT,
RASRIVEAFBOR R B
XT PG, ARSI S CREI ot iten_ () BUTHERIE:
WA WS Amapping, WRISHIIRMARAD AWK SO S, TR
i S AW SO T AT (. 4 BRI T et 2.
2. A, ARIFELRE Asequence, MABSRIIRMATR(S > ine 8> sLice (ORIt
1), PRSI T str, List Al cuple %2,
IESU AL B LR 5 7] o 5 A ARRE A, R, BRI Tl s L7
SRR KIE__get icon_ () Jrik, BSOS, x(-11 FEH x M0 SRIBAT
AN 2% FRTR S, SR S | S R 2 H (WETFRITEO o i A 6|
SRR getiten_ () JrATSEag, P S HOrER T4 2 R
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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

PR IE SURE A E— B0 ATIER A SRR R VR R BRI R 513%, IAT ATl R
W PABRATA YL o O TONEAIRREINA A, Tl E SR DL AT ST T AR U A SR I B
P SC (D) R 8 FAA S IERR Yt )E T e i) .

DIR BT AR i e B e — MRS B T Bros i U0 7 B R A ) B EA T8 5| (4935l A Al i
M__getitem () J5iK) . MR FIHRWE ED—ES, MR — ML &) )7 BEBOE i o4l ;
BTG, R AR TR S0 ORIy — A, MHEAIE e ik 0. —MIEH
PR PR R E — IR XS (B 0/E £ 2 28254 —1Y), %R start, stop fll step @k
R BRI AR A EFRAE KA, BRI None SRB k.

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
EARAEATRA__call () JPERINEREZ TN E) . A S8ERE2CHTE S BsoR ) .
S 20T L T T ARIE S parameter B ATEE .

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 SZBUAN 1 : JLLLsC il n] REER LA ESHOA AR BB, B eSO & N A “ar
27, HBEARELAR IR HSEL. #E CPython 1, DL C 45 flf] PyArg_ParseTuple () RAFHH
SR RS DU T X A 2 o

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,

fiif] *identifier B{ **identifier AREMIEXSEON e HVEN B S50 M8k KA S HAA PR

TE 3.5 WA K AR T pR B0 3 32 AT B B g < F0 ** 500, (B S BOTREIRAE TR IFE (%) 2 )G,
1M AR SEOTREIRTE IR (L (v %) Z 5. o PEP 448 KR EAIHEIL

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 W 3408 L —5 . BRI PFT recurn AN, HhHHE 2 B EOR 0 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
AR B 2 SCRAL, A A SRR LM BB RS — 00 RPN S — A

MIGESCEX __call () Jrik; HACRFSEHTRAIZIE.

6.4 await FRKiisxX

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

await_expr = "await" primary

TE 3.5 A

6.5 MESHEF
REEFIRFI S WAL e M —EEERF R (B0 B REA B D —TEE AT . it

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
WITHTZEE . BRI, 5T R R (0

KT int R ERAERC, S5RNG BA SEERGHR R, B4 AR 0BG FEIRRMERL S, a2
B plitd ) float ZERIF4 i float AU LEIL. B, 10**2 3&[E 100, |fif 10**-2 &[5 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 AT 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 TABEERA TG, BT s B FEA R R EEH THATIH W EF Rl (XFRIEE) . A7
WAL ANE R A S L Python JE2: 211 old-string-formatting —7 .

BALZ B FRRIRI__mod__ () IRk A E Lo

%F‘;ﬁ?g%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 .

86 Chapter 6. FTixx



The Python Language Reference, A {Thi# 3.11.11

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>y and y > z BKEx > z
Xx <y and y <= z BHHEF 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 R RS SR (UL . BT, R Ik A A 4
x == yflnot x !=y
x < y flnot x >= y (WF5EaHiy)
x > yflinot x <=y (T2

iﬁgﬁ\%iiﬁiﬁm?%éﬁﬁ?%glﬁﬁ (RIF s AR AW ) . 53125 total _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

BHEMFin Moot in AT . 5 x 2 s RN x in s KIEHK True, HMH 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
HEBHARENHE. X1 list, tuple, set, frozenset, dict 5% collections.deque X FEHI A #RIEAL, FiAA 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,

MFAREN __contains_ ()AHENXT__iter () W EEIRUL, WERFEEN y BIEZ4T1E 2
gkl x 1is z or x == z HEM, W x in v ¥H True. WIRIELERBIEGIE TR, WRFEER
Tin 5K TIRAH .

)E, FaZIH R R — LT __getitem (), WY HACKAFAEIR R EIRT S i fff
fx is y[i] or x == y[i] HFHEHAI/NYRGST]K IndexError BHEf x in y 44 True. (W
ek TAEMEASRE, WERTin 51 TiRFH.)

Aot in Yo SCHRA S in MR AEHEE.
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 .

6.11. f/REE 89



The Python Language Reference, A {Thi# 3.11.11

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

TR AE B R 2 (I SRR A “in 24 ik 20 8 W R RB ) K— expressionliffH%i—1 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 A 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

G50 3 4% S TR XS89 KA. R E T lambda 2k A2 ) BN BB & 1A BUbR T

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

TE 3.5 A A ZaR SR PR LA v, fpIh PEP 448 $21

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
Zix

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
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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, R AR G B A AT ELH ko HA R, AR AR A A W] e 52 U RT B | J 5 . A5z m]
FHE AT | S b St T X R B8 Uy (B4 R R824l — 7).

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 SEBUAN I : FE47ISLII, HARM ANER UIES FRk X AERE, JoR A)E S 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

UL

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

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,

UL
PEP 526 - 78 Wbl 51

ZIRUOE I T AR A (MR RRISLEIA R ) RAREE, AT BT R TR,
PEP 484 - KRR

ZPEVIEIN T typing BB DATE BN SR AR E A, RS/ T A IDE i ff .

T 3.8 MU K AR AR T AR A P RO EL R VAR A T DATRTRE R b sUAE N R . 2 i Re 2kl (3
WARME S Bt RAN) SFEER 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) .

TE 3.2 A B AR AR A2 BMCA Y, AR — A AR B S AR SR i B A B, REH M SRy
25 A R 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 FHEGITAGE—AA finally A try IBAIN, % finally FA)SEHHATA G FHEIE S
FFZ %L -

NIRRT, return iBAFRRNERASC SE BT S3 StopIteration #51 % REME (WA
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.
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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

ST )
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(% L350

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

AXRAEWEZERETT —TER, AXEHESENELfEry &4 —WEE.
TE 3.3 AN K AEASTE: None MITE AR FIANE raise X from Y HHE) Y.
T __suppress_context__ JEVEFRIPHIRE H T XU H SRR,

TE 3.1 AR B AR AR ARG B R i i Bl WA E e xcept TRIFPPUBY, WSH LR raise iFREHG%%
SR A SO I . AR BBRCAS, FEHTS | A% U S B A AR Y 1l 3

7.9 break &%)

break_stmt = "break™"

break fEWHIE LR SHIT for siwhile PEHRFTRER MG, (HA S BTG I R XS E S
UM TR

ERXALEILINZIEER, WERMEIRA KR else 747, BaBkdix 4.
WER—A for ThFR b reak FTAL,, EFRAYE ] H AR 2 BRAFH 2 Rl

Ypreak FEHFE N — A finally TR cry AN, % finally TAISEHFITRIG AT
THAIEER .

7.10 continue &4

continue_stmt = "continue"

continue fEIFE ERSMBT for siwhile MR EM MM, (HA S H BT ZIEER A AY o8 R ok 38
X, ERREERA TR R SNE TR — K

Ycontinue KHERITAL M — A H finally TAIRcry BRI, % finally THSEHHAITR)IEHE
IETHIRTERRI T — 42K

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]

"from" relative_module "import" "*"
identifier ".")* identifier
"."* module | "."+

module
relative_module

FAREY import #54] (ORHF from T4)) 0PI AT

|
(
|
("," identifier ["as" identifierl)* [","] ")"
|
(
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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
Pl
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

Bl & —A #HirF M import H Mt 47 2 % module, filename, sys.path, sys.meta_path, sys.
path_hooks,

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

S U

PEP 236 - [n|%3] _ future__
H X% _ future_ LA HRATHRIL .

7.12 global j&4)

global_stmt = "global" identifier ("," identifier)™*

global iER)EAE M THAUHABIRIEY] . EEWE ISR R 4 A i . SRR
HIREATTREA N global XRAF, i H AL TRl DAFE 1) 4 R A8 B AN 7R N 45 Ry
TEglobal IEAIHA A FRASAE R — ISR N 1% global ifm)Z HiH AL & .

fEglobal WA A A FRABEROE SCHIEASE, WMARYNE N wich iFHsexcept THIKYETR, PA
Kror [EABIEIRYZR . class L. HREUE L. import BAJEAS BN S5 .

CPython SZBRAN YT : Y HiAY SE I ARG ER I i Fad iR, (HARP AR SRR i, ARk
SLIATRES SO IR 2R, IR R P ) 3.

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 WEA)HENH A FRAES Z BIAEAE T SR VE F ek i 48 e AR 22
S U

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, A {Thi# 3.11.11

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.

TE 3. 11 JUAS KA AR o AE SUVFAE R A 3 P 1 B 0 &

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 XRSFEWELE BT AE T F — 4R B, A XMH raise i SR E WE B LA raise 1% 5) —T33]

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 .

WERBA except TAHISFHAHICHS, WISAE R AR I A% ARS8 R e ad AL PR g

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% )

D R SPARA RE R, BAEE A finally THIESSIR T AR, Bl KN REGSEIRRHNER.
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Y as target KFHMMER, BERFE except THILIRINPHER. B4 T

except E as N:
foo

YeEE A

except E as N:
try:
foo
finally:
del N

X R ST AR L — D AR 2 R4 BEAE except THIZJGTIMIE. FH S W0H 0 ROATER N
T [l SRS DL T EATSTE AT A ERS T, G (4 B Jey A S DR A7 5 B3 AR — bk [l
W

1E except FAIMAEIBEPATZ R, FEFFRAFLE sys Bt FEIREET AN except FAJMIEA] 1A
W%Biﬁéi‘i{%ys.exception() BETIE . MBS R B, PRAFAE sys B i) Sm gl BN TR
2 WA

>>> 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* TP K ALPE ExceptionGroup. HILHCLH)FH KA E Hexcept B IR B 7 2K fif
B, EAEGE ] 5 LA D0 T 24 285 21 A Y G 2 S A DT JC I FRATTRT DA B0 PEE . X REWRE A 21
except* TAHIAT, £ BAEHSFHAN 5. B TRREHAT VO BITA PER5 Py —4
FHdl. AN RFERELZH A exceptr TAPRABE, BISH— A5 HITEA 14

>>> 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))

&)
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(#z E70)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
+— 1 ———
| ValueError: 1

FEfIRYE except * THAERI A FHIBSALRIGHERTI K, 15 except* THGIKHI A R G
NSl

M 3114 JTFEG, FEALFREEAS ExceptionGroup B, HIRHM except* FAI51 &5, WARFEXFZ
ST 2 OB ) ExceptionGroup.

WA A FEAE D FEHF BHER G EA except* FAMITHL, BRI B P 25185
TR S AR

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr (e))

ExceptionGroup ('', (BlockingIOError()))

—A> except* FAWAAE —ILECHIRAL, H HILEAUAGE)Z BaseExceptionGroup T2, ARDA
Ffexcept fil except* FER—Atry iR . break, continue fllreturn A HIFE except* FAJH

8.4.3 else ¥4

IR BT cry FAMRBEA G & RH, I %A Treturn, continue B break iHA], W)
else TAJRHEIAT. else IBAITIFFEASHZ AN except FAJALHL.

8.44 finally ¥4

WHRAFAE finally, ERHEE D WHHED OHEH. try THSEIT, ST Texcept flelse T4,
WRAERX L TR BB AT R AR BRI 0, %5 T 2RI R AT finally TAPRHEIET. WRAFAERILR
fA5H, ERTE finally THMPRBHEEBGI K. R finally TAGI KT IR, HRIFHNS
FRWBOH R ER LR AR finally FHJIET T return, break B{continue ifA), MPERIFH 5
WRWET:

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

£ £inally FAIITIIEIRR PR BE SRR i (5

M return, break B continue {BAFE—> try..finally &R c ry T/AJACISEE g AT, finally
TRIWMATE CEIFR BTT.

PR IR [ME 2 RS AT ret urn IEAPRIGER . T £inally TAIEZXPET, NILTE finally
TR HIATIY return AR SRR HITHY:
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>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo()
'finally'

TE 3.8 JUA A A= A8 T AF Python 3.8 Z Hif, continue iR RVFAE finally FAIMEN, 32 Fh A4Sk
BAFAE—A

8.5 with {Efq)

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]

WA “TH” Bwith BRI R:
LoXf R SCRA (fE with_item PERHRYRIEN) BATRIDRPAT 1 F SCEHAS.
HBA LT EHSN__enter () DMEEZEEH .
A LT CEHIEN__exit_ () PAMEJEEEEA .
KM E R CE RN __enter. () Jiik.
WER—ADER I Ew ch A, WHEEBREN_ enter () HIR[EME.

A

ik with EASPIENIR_ enter () ERLAMEHGRE, W__exit_ () FF—ERHH.
L, anfAext B ARy RmRE M A & AR, B SSEEE R R R A A i AR R AL HL. & IR T
HIEE 7 4.

6. AT

7. JRGEPM LR SCE BRI __exit () Jrik. QARERRAIR L R SE5, WA (A0
WG BB NSRRI S exic_ (). HMMHE, FHLHE=1 None 4.

WAREA AR R R S5, HHRE__exit_ () FEHLRIEMEAE, WZRESWEHT]
Ko WAREIENE, WHZRHSPANH, HSMEPITwich IR ISR

WAGEA R T R DM FEER L, WRE __exit () MREMEXBZNE, HAEIZIR
IR KA B ARSI T .

PAT ARG

with EXPRESSION as TARGET:
SUITE

TETE BT
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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

T8 3.1 AR AEAZ S SRR 2 B kil
1E 3.10 JiiAs & 4 A8 5 : Support for using grouping parentheses to break the statement in multiple lines.
S

PEP 343 - ”’with” {E4y
Python with {FAJRIEITETEIA . ARG .

8.6 match iEf)

1E 3.10 fRATIA.
VCRECTEA] T A TR PO . iR

match_stmt u= 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
subject_expr = star_named_expression "," star_named_expressions?
| named_expression

case_block 'case' patterns [guard] ":" block
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ik AT RG] SRITRI AT

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
S

« 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 -

il AEBGCUCRC RGN, — 2o PRI RE S . AN BT R IMPCFEHEA TR S0« S R, 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,

ik BN AR AERER B R RIR S BT, R & T BE 2 S U E S A DL A 7

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

(B0
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(% L350
print ('Case 4, I match anything!"')

Case 3, y: 200

TEXARBIF, if flag @RI, W PA TEEZH R NA

8.6.2 #JRIN

guard = "if" named_expression

guard (B2 case —#B5r) AU A BELL case AP RRILHIAT. EFFRIIEXN: i £ Z 58
— A FREA

P guard i case Z BT

1. ki # case P pgRUR M VCEC LT . AN IT LR M, WX guard #EA7RE, fdF—4>
case M,

2. SRR VCEL AT, X quard sRAH.
o MR guard SRIENE, WIEHIZ case .
o W quard SRALAME, WAL Z case B,
o WRAERT guard sRIAIFEG IR T 5, WREHFHH0 L .

SUHFART A EIVER, B2 250, LRTERAE LM —A case B E| i 57— case HAKIK BN
PEAT, MECPLHL 2R M case HURFgedkat . (st ul, ZRBURELAIINF#E47. ) —HEM T4 case
e, LyRTUR GO L2 E

8.6.3 WASEMCHECHY case Bk
WhEVCELHY case B 2 BEVCHL T A T DLEY case B, —ANVLHLTEA)H 2 0] DA — DA E PCECHY case B, i Hah
Wi —A

R —A> case MECAH LRI, I HHAAZ VLR, I BN R E VLI . ARFATRT AL
VB BRI — R REPE ), B AKX MO i b DAY . A DA AR b s DL FE Y -

o 2SR LAE PERE Y AS A2
RO E R WV SINIE SRR SN
o WX

o BEAFAEX

o $ IR E DU R
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8.6.4 {ER

i AT TR ARIME EBNF 1A S .
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,

ks AU E ROEAE R CRCE R P B, RS T RES S BRI e, TR
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 )

Fli: BHESFE R HECA IRBEIE S B ARG (1 (31 4)) @— Aot X M7 S fE R m
A (B0 131 4)) W — 1 agst.

— 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

116 Chapter 8. E&184



The Python Language Reference, A {Thi# 3.11.11

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.

ik BARFAIM KR len () (BIEL __len_ O tH0 M5, MRRERR 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

#ik: KA str,bytes fll bytearray [ FAFRERGEVERLF IR
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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 .

P AR LS HARE get () HIERSEOE XA TUCHE . VCHC B (E X 020 L A7 AE T
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 MR AEL N MR, 5| & TypeError .
UL
) F AR X B EL P ey 1 H 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 MFRAKBIASE attr=P2
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- hasattr (<subject>, "attr")
- ¥ p2 5 <subject>.attr #fTICAD
o e AR T SRR R .

o PEP 634 —Z5 (ULt : M3
o PEP 636 — £ LRIt : 27

8.7 BEE N

PRAECE SO i P 8 8 SCRRBRE E L (S AR R R 202 4 —TF)

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 = "*" [parameter] ("," defparameter)* (["," ["**" parameter
I Wk %N parameter ["1"1

parameter n= identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI S — AR T AT ) o BT IR S 24 i Je 0 i 4 25 ) PRF R B R 7 31— e ok 5 (e80T A
FAAR LR ) o I BREON AL S0 21 i 2R 44 25 RN 5 |, A A R I 8] P ok T 8 1 1) 4 SRy iy 44 25
[

BRCE SOF AR 2PATRREIAR U 2 s B I S AT I 4R

— A BRBUE ST AR — B A decorator kX P %e . 24 sRERIUE SRR B 1512 R 0E SCH A 88 kg
PR IAAORME . SRIASERLITZ— AR R . B2 AZBR BT A N E— SR AR TR . HaR (]
{ERF WD B bR B AR I RO R - 2N Mids & DARRE 7 U o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
REEENT

def func(): pass
func = £l (arg) (£2 (func))

AR ZAAET G B BT A S B 98 E B 4 75 func,

TE 3.9 AN K AEAR T pRE] 6 FATA A 30 assignment_expression 3. TEZ HIRAS A, MiEE
W RS2, TEIES L PEP 614,

AE A RS PR 55— 2 ) B A4 £ R L S R M BRI o 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 .

T 3.8 JUAS R AR T MIDABEI / R BB S BRI URGLETE S . #5554 PEP 570 T

WA DA Airie, HIERXNERS LRGN E”: expression”. BB S H W A A ARiE, HE
*identifier B{ **identifier XAEMIES WML, KBTI LAAEA ORI favE, HIEAXAHEE SR
Jam b"—> expression”, iXSEHRET] LRG0 Python Fik . FRiEMIAFTEA 2 028 pR B i X o
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_ {7, MARESTEBITHM R FAF R DUS R IR SRAER . 75
W, ENTSFEPATERECE R BERIE . FEXAEOL T, Byt A sRAENF 7T 585 T A AR ACHD A B0 A4 5 AN
[ o
B EA R (R E R — DR RE) A BE Rkl 2 T REAY . X 75 2l lambda 235
K, BAESEIR Wlambda 75 X —H7 . 15 lambda 28] SR EUE W — R R S5 FE der” 15 g
SRR AL AT AR ] lambda 23k 32 S BB —RERE L 1B s 28 HM A4 PR . "de £ B SLbn b R K,
NE SCFIAT & S TE A A P AR
P DR R BR800 5. E— DR B AT de £7 i) 25 8 S Ryl R BT n] gk ] B
138 . AERE R Y B H 2S5 0] DA B0 203 def 1EA B BRI R A . TGS LG & 5 4re .
Z YL
PEP 3107 - s%chiiE

FA ) SR EPR I RS U
PEP 484 —— Rt

FRyFErbR e & e X RN,
PEP 526 - 28 GbpiE i ik

AR e B BRI R DI E, AL AR B S AR
PEP 563 - %E R brid: R A

THFE AT B I AT AR R SR BRI 1 AR AN A2 B SR A Sk S B AR R a0 805 | A o
PEP 318 - BRI 1L 3 S

SIAT RECRIT LR R iR . FERE MR 2 AE PEP 3129 thg| A,

=
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8.8 EFEN
P SO AT IR G 5 S (BT e R A —40):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SR AP TIER] . P QoR Il 25 BS99 3% (I VAR 2 %), SR ke — TR Y.
UHORECA— DA TRIFINR . B WRIIRIIZEBINDIR [ 52 object; KL, -

class Foo:
pass

FEMT

class Foo(object) :
pass

Wl Je S VRAE —ASFTI IAT T (B 6 & 5 20 52) ThgiediAT, (DRI G 8 e i 44 5 1) A AT 1 42 SR 4%
2. GEH, JMA TR G REUE Lo ) MIMREGTRPATIG, HIRATICRE 25 50 HL R 0 iy 44 25 18] e £t
7o — RS eIE, WM 4 e oK%K, TR IR IR R 24 0. A TR
TE S 1) 4 ey iy 24 25 ) 0 7 B 2R 52

FESEAAR 5 S TR PRI U BRAFAE BN S __dict . TR B 0 nl Stk HIRT2ERI g dm, If
HAGE T € SOBIR BT E L2 .

R RIEEATAE Lk HEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = fl(arg) (f2 (Foo))

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

TE 3.9 WA ke AEAR T Rl AL A3 assignment_expression KM, FEZ BIRAS, HIEEN]
2R, S PEP 614,
P DRI 7220 LN E XA R 2R EmbE: eI esep b, SLpl@tnl il self.name
= value fEFEHREE . ML EMEYEL"sel . name” FRTERVIIA, 2438 b6 =015 A i SL &
P bR 4 2 EYE . BT AL B M BONE, BAEILI 51 (5 o] AR v] BB S EOCR P M 45
o ATDAGE FH 4% £ 25 SR ELAG AN [R) SE LN 1) SE A B o
S
PEP 3115 - Python 3000 53
FEICREFE IE SON SLHNEE R, DA ST Qi 44 A A o 2RI s A
SRR B — 4B B T A R T S A 2SI __doc_ 4 H , st %M docstring..
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PEP 3129 - Je3bifi2e
WOMZEBEm AR FE I . BB s 2R a2 /E PEP 318 H5 | A1,

8.9 iz

TE 3.5 AN A.

8.9.1 hiZREE X

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python HFFRHIIAFT AT DAYE 2 /ML - R AL (2 Wcorowtine), await R, asyne for BARasync
wi th P VR T

i async def 1B¥EE LREUE NIMEREL, BIEFEMIA S await B async KT,
ERERBAFH A yield from FEHX K5Ik SyntaxError,
PIMEE PR 51

async def func(paraml, param2) :
do_stuff ()
await some_coroutine ()

£ 3.7 JRAS KR await Ml async BUER R QT FEZ BIRAS AT AL HME BB B4 P DR B
Y.

8.9.2 async for &4

async_for_stmt = "async" for_stmt

asynchronous iterable 3L 7 __aiter_ FH¥E, 1% ¥ & H R [Blasynchronous iterator, ‘B R] PAFE H
__anext_ AP R,

async for HA) ARV EHIN S n] A R EA TR
PAT AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE SRR T

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:

&)
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(#z E70)

TARGET = await type(iter).__anext__ (iter)

except StopAsyncIteration:
running = False

else:
SUITE

else:
SUITEZ2

HEBR_aiter () f__anext__ () TN
FEMARREUAZ AME asyne for iEA)FS| & SyntaxError,

8.9.3 async with i&f)

async_with_stmt = "async" with_stmt
asynchronous context manager &—#hcontext manager, FENGHEE enter F exit 751 EAEINAT o

PAT ARG

async with EXPRESSION as TARGET:

SUITE
e X RN 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)

FIEBH__aenter () Ml_aexit__ () THFFEN.
TEFRREUAZ SMEH async with iEA¥5] % SyntaxError,
UL

PEP 492 - {§i ] async Rl await &3 500 s
FHREVE A Python Hr g — AN IE X BRARARAS ,  JF 38 nAH B 1) S REEE .

124 Chapter 8. E&184



https://peps.python.org/pep-0492/

The Python Language Reference, A {Thi# 3.11.11

&

8.9. hig 125



The Python Language Reference, A {Thi# 3.11.11

126 Chapter 8. E&184



CHAPTER 9

TR LA ¢

Python ffEREAs T AN ZRHIEIRAFRA - MNP AR P SR AR AN, PASEE DT AR ], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5T#aY Python 2%

FIRTE T ML R AN 6 WLRE ] AL IR P T 5 AR, (X 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R 17 SAE i/ MIIRACIRIEE PR T BirA P B AR ERS I T, (HIALT R aadeIk
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl_main_ FRAb. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

T A5 5 Python F2 7 B TRIA RIR 15 Bl i i ST

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . IRARRIIAIRE S — DS BT IR BAAENSTE _main_ K4
25 B AT -

— SRR AL =R A RS . BT - FAF B A oA TR, BN — A SRR SR — A
280 S MARER A . MRS AR A2 ty W8, RS S IEACERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement) *

BETEIE T RO LA BL:
o fEMT— 52 Python RRfFIy (MU EFAFHR ) ;
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o JEAT— AR ;
o ML exec () BB FATHI

9.3 XEXHA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 RiEXHA

eval () T REXMA . ERXBBIF RN H . Ziks eval O WFRFRSELTAA LT IER:

eval_input = expression_list NEWLINE¥*
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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

# ========================= START OF THE GRAMMAR =========================

# 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
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rule:
rule_name [return_type]: expression
If the return type is omitted, then a void * is returned in C and an Any 1in
Python.
el e2
Match el, then match eZ2.
el | e2
Match el or eZ2.
The first alternative can also appear on the line after the rule name for
formatting purposes. In that case, a | must be used before the first
alternative, like so:
rule_name[return_type]:
| first_alt
| second_alt
(e)
Match e (allows also to use other operators in the group like '(e)*'")
[ e ] or e?
Optionally match e.
e*
Match zero or more occurrences of e.
e+
Match one or more occurrences of e.
s.et
Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e
Succeed if e can be parsed, without consuming any input.
le
Fail if e can be parsed, without consuming any input.

Commit to the current alternative, even 1f it fails to parse.

STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

#

GENERAL STATEMENTS

statements: statement+

statement: compound_stmt | simple_stmts

statement_newline:

| compound_stmt NEWLINE
| simple_stmts

| NEWLINE

| ENDMARKER

simple_stmts:

| simple_stmt !';' NEWLINE # Not needed, there for speedup
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(B LET10)
[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment

# 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
| 1f stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated _rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)

annotated_rhs: yield_expr | star_expressions

augassign:
I V=

v )=t

&)
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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 !','
‘ Tk Y
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: ('Q@' named_expression NEWLINE )+

# Class definitions
(BEF D)
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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
(2R 50)

133




The Python Language Reference, A {Thi# 3.11.11

(#z_E70)
# — 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:
(ST
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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 &(',' L L L |
| 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 block
'except' ':' block
except_star_block:
| 'except' '*' expression ':'" 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?
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
(N30
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closed_pattern:

| literal pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

(% 50

# 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 ‘ l(l ‘ l:l)

wildcard_pattern:
‘ " nw

value_pattern:

3

1)
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| atte 1(%°.7 [ "q¢" | "=9)

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:
| '('" pattern '")'

sequence_pattern:

open_sequence_pattern:
| maybe_star_pattern ','

maybe_sequence_pattern:

| ','.maybe_star_pattern+

maybe_star_pattern:
| star_pattern
| pattern

star_pattern:

| '"*' pattern_capture_target

| '"*'" wildcard_pattern

mapping_pattern:
‘ V{' '}l

'{' double_star_pattern

'['" maybe_sequence_pattern?
| '"(' open_sequence_pattern?

(% 50

v]v

l)l

maybe_sequence_pattern?

l}l

\
| '{' items_pattern ',' double_star_pattern ','? '}'
\

'{' items_pattern ','?

items_pattern:
| ', "'.key_value_pattern+

key_value_pattern:
| (literal_expr | attr)

double_star_pattern:

| "**' pattern_capture_target

class_pattern:
| name_or_attr '
name_or_attr '

ll)l

pattern

' positional_patterns ','? ')’

(
| (
| name_or_attr '(' keyword_patterns ','? ')'
| (

name_or_attr '

positional_patterns:
| ', "'.pattern+

keyword_patterns:
| '","'.keyword_pattern+

' positional_patterns ',' keyword_patterns ','? ')'

&)
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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_expressiont [',']
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
# ,,,,,,,,,,,,,,,,,,,,
(N30
= *F 3 k1
138 Chapter 10. SEERYEENE




The Python Language Reference, A {Thi# 3.11.11

comparison:

bitwise_or compare_op_bitwise_or_pair+
bitwise_or

compare_op_bitwise_or_pair:

eq_bitwise_or
noteqg_bitwise_or
lte_bitwise_or
lt_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
lt_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

AT

bitwise_and

bitwise_and:

bitwise_and '&' shift_expr

shift_expr

shift_expr:

shift_expr '<<' sum
shift_expr '>>' sum
sum

# Arithmetic operators

sum:
\
\
\

term:

sum '"+' term
sum '-' term

term

(% 50

&)
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term '*' factor
term '/' factor
term '//' factor
term '$' factor
term 'Q@' factor
factor

factor:
| '+' factor
| '-' factor
| '~'" factor
| power

power:
| await_primary '**' factor
| await_primary

# Primary elements

# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)", "obj"

await_primary:
| AWAIT primary
| primary

primary:
| primary '.' NAME
primary genexp
primary ' (' [arguments] ')'
primary '[' slices ']'
atom

| slice !',"
| ','.(slice | starred_expression)+ [',"']

| [expression] ':' [expression] [':' [expression] ]
| named_expression

| NAME

| '"True'

| 'False'

| '"None'

| strings

| NUMBER

| (tuple | group | genexp)

| (list | listcomp)

| (dict | set | dictcomp | setcomp)
\

| "('" (yield_expr | named_expression) ')'

&)
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# Lambda functions
#o
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:
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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_1f clauses:
| for_if clause+

for_1f 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 [l’l] &l)l

args:
| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+ [',
—' kwargs ]
| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| '",'.kwarg_or_starred+t
| '",'.kwarg_or_double_starred+

starred_expression:
(N30
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| '*' expression

‘ Tx!
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| '"**' expression
# ASSIGNMENT TARGETS
# ==mm=————————————e
# Generic 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:

[ "*' (!'*' 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

(N30
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| atom &t_lookahead

t_lookahead: "(' | '[' | '.'

# Targets for del statements

# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom

del_t_atom:
| NAME
| '('" del_target '")'
[ "('" [del_targets] ')'
[ "['" [del_targets] ']'

# TYPING ELEMENTS

# type_expressions allow */** but ignore them
type_expressions:

', '.expressiont+ ',' '*' expression ',' '"**' expression
','.expressiont ',' '*' expression
', '.expressiont ',' '**' expression

|
|
|
| '*' expression ',' '**' expression
| '*' expression

| '"**' expression

| ','.expression+

func_type_comment:

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT

# ======——————————————————— END OF THE GRAMMAR ============== ————m———m————— =
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5-I
ME A 28BIKE, 3 A1 5 FELATRXT complex () WM HIJET Kt 7FSH:

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 2 E Ade ART RETSHNSI ESHTH T SR ENIT L AR G A ara A
* Witerable LB TCRGAL A 2B, 3 M1 5 FELA R hy g T8 S 4

complex (3, 5)
complex (* (3, 5))

SHAIRIL BRBCR PR AR A B A RIS IR 7. RS, FERTRS AT
KRBT BHG A S BRI B

A B Wparameter RIEFRZH , FIMEH SH5ESHI X HILAK PEP 362,

asynchronous context manager -- 535 |- F 3045 PIYS
B Gadid iE X aenter () Ml__aexit_ () FikkRfasync with {4 RFREEIEA TR S
i PEP 492 2| A,

asynchronous generator -- 535 42 ik 2%
IR BB Ajasynchronous generator iterator [ REL. B S5MiHasync def & LITIMEREEML, AR
WHETFEREvield FbX A=A —RI| W fEasync for fEHPHHE.
WA E 28 0 A e g, EERLE U RE 24 77 A R B R R E. WRFEE R
BARE S, 15 2 FRPAERE R L.
— RN RO R avait RIFAEHasyne for PAfasync with i,

asynchronous generator iterator -- 5335 2 ik 2% 2% A0 %%
asynchronous generator FREU BRI L .

BEXS G & T-asynchronous iterator, 4fH__anext__ () JriAVA IS 1R [ —AS AT SR X R AT R4
Az g R R PR AR BB T — Ay ield Fakao

F4yie 1o SIGHPEHIALIL, ISR A CLEIITIRG (RN AR vy ). M9% 54
REBERBM_anexc_ () FHRIEII LI A LA MIKEN, ERMNETFREMENTT. 5
i, PEP 492 #1 PEP 525,

asynchronous iterable -- 5335 n[ {0k} 5
— AN PAfEasync for iBAPERIN S . SARERN__aiter () JHaRkIE-—4asynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %105
—NEIT__aiter () Ml__anext_ () HYERXNSR. _ anext () WAURIEl—Aawaitable %}
%, async for MR ERIMN__anexc_ () FEFTREW ] EEXN R EBHS K4
StopAsynclteration B# . A PEP 492 5| A,

attribute -- &
KEREN—AXTRPME, WS RBIEATRG . 250010, WRXTS o HAFJEM: a WIATPA
M o.a K5HE.
WXL A, BRBOE AT A Ao X425 AEFRR A FRAAVE DX @t 2 vl DAY, il an i
il setattr () XHEMEMRFICEM R S-S FBA0kUI, @b AtEst getattr () RIKEL
awaitable -- W 25550 4
— A fEawait FR XS . BTPAZ coroutine 2 B __await_ () F¥ERINS . 1L PEP
492,

BDFL
CRBACZEMEET WIS, B Guido van Rossum, Python B .
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binary file -- 3R SC Ak
Jile object RERSEEE 5 145 .. R SCPRR B T-EHE A BERIBIR (' rb, rwb® ok " rbe ) FTIFO
. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile HJSEH.

TS Wext file TIRREWSIES str MRAYSIFXTR

borrowed reference -- % A 5| H
1 Python [t C APT v, 5 5| —FXREI M, 2SRRI AR IZT I H . WX 8%
MBS A — B8 E . Blan, SR R AT AR B S i )G —A>strong reference R BE

HetZAEborrowed reference FY Py_INCREF () PARFH R HUEAG Aystrong reference, BRAER 241ZA 5 T0H
TEAEAG MR G — R Z i 8% . Py_NewRef () MEUH] AR RANE—AHi i strong reference.

bytes-like object -- 315 U5} 5
I 5 bufferobjects H: H.AE S C-contiguous X4 . X AIEA bytes, bytearray fl array.
array X%, PANFZEE nemoryview X5 FATRN R ATE L fh bR Ed R E DA X st
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

SRR T AL RO . RO RAE SR PR AR TR ARG R
BT HiE bytearray AKX bytearray B memoryview, HABERAREOR 0t il Bl A7 T A nl A8 5%)
G C RBEFIRMR); EMRGAG] T bytes PAJ bytes X4 memoryview,

bytecode -- ‘7= 1ifty
Python JE A 24215 771, B CPython f# s 137K Python F2J7 I PRSP ik 2 A7
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
WG B TR B AT N ALER S (¥ viral machine 27t W5 ¥ERE AN Python FEfUML_F
AR —EEH, WA—ERETEAR Python fiUA_F 3% .

TR HN R AT LAE dis BRI SR &

callable -- W] 1%} 4
Al RS R A TR iz B R Se, HRTREIT Y — 2S48 (B Wargument), {8 F DA i

[callable(argumentl, argument?2, argumentN)

function, LV JEB|merhod 55, RIBT AIWMXIGR . KT __call () AR EBIER)ET AT
JiROE

callback -- [n] )4

—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4
class

FHRAN A o SO SBT3 SCHE R0 B X% R SE B T A E O e o
class variable -- 2375

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G Y R, Hoh I SRR R R R — N SR — AN R A R B (-1
FAR) SRR, MEARCFE TSN 1, TR E 5. Python Y& T X E SCRE, RA TR
MO RGBT A 3 R, Bl 3+15 . WURTREE math BIH XTSI 2 SR, E
cmath, ZHIWME A IWB SR BCEE R . WERIRBOCE A 2, ZBSENIHILF R 2F E ]

i) R

context manager -- |- N LS PIZS
TEwith {BAPEEE N enter () FMl__exit () FERERFELRSHN S . S0, PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- ZE5%¢
—NE R E C i 425k Fortran & B 90N N2 L0 . B2 C I Fortran B2 . E—4E
BT, A 4% H D AHE AR A S HESY . RSB ITF IR &5 i)y . fE24E C-IE2eEd
fﬁﬁéé‘;?” I;\]%ﬁi’@iiﬂlfﬁﬂﬁj‘ﬁ%ﬂii:—/‘f%%lw 0] % H By U e . {HU&FE Fortran FEZL502H N2 H 25—
Ryl it

coroutine -- PHFe
iR FHIREMNE — R IE . PR DAFERE— S AT — B o PR W] AHE R 2 AN R 1
EREA L BERWKE . Efll@itasyne def iEAPRSEI. S0 PEP 492,

coroutine function -- 2 %L
IR [Bl—Acoroutine I IR EL. PMERETEasyne def iIB5A)FREN, HAlfetl&await, async
for flasync with REEY . XLErMZH PEP 492 5| A1,

CPython
Python 415 5 IAIIESCBL, FE python.org & Afi. "CPython™ —ii] FI F7E L BE IR 0 5B 5 Ho A S B
5141 Jython By, IronPython #H X 1] .

decorator -- 3%y
R UE R 7 — A R R L, BT @urapper BT ARSI TRRECS . e AmAN ) LG dE

classmethod () fll staticmethod ().
Mg A L@ — g, DA e B0E SUFeis o8 455

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arg):

[ REAE G L T2, (HE R DA A SR MR AT 1T 2 L 3 202 S I 3L SO

descriptor -- {{fiiA %3
EEL T __get_ (), __set_ () W__delete () FEMINGR. Z—DLEHAHARGSE, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BAUR b2 RS, WX IARS k. BRI
FIAE 2 2 B Python [y -8, RMIX @ VF 2 B EERr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
BRI TN EZAEE, 1§55 =056 25 o FAER 0 485 .

dictionary -- i
AN R, P AT R AR S B AR N (e ST DURATAT AT __hash__ () Fl_eq () F¥k
%4, 7E Perl A4 hash,

dictionary comprehension -- “yliLHi: 3,
b PR —N AT IE A Gt ) A B A JC R R I G R ) — PR B H . results = {n:
2 for n in range (10) } FFAM— Pl n BfH n ** 2 WG 7L 20205, RE65
FHYR T,

n *x*x

dictionary view -- 3 L ]
M dict.keys (), dict.values () fil dict.items () JRFIMXFRYPH A FIHME . EAIFELLTF
WEHW—ESHE, XEWRE Y FHUCER, YRS A . BRI 1 5 i 4 45 ok R
WA F%, i 1ist (dictview) . & dict-views,

docstring -- SCFY FAFH
fERZE. B NIEE — N RANH B FAF R P E. eI S, B
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GiiFar R B ATTESS . BRI __doc_ JEtEd. mT e TUEANE, HIRAFIT S
Y SO AT (O

duck-typing -- 11§18 %
fg— PR U, B AR AT O R AU i R HAA IE R O, TR L s
wEUEN (“RERRG T, WEEWREGN T, IBaE e 1.7) BT RIEE: O mEaRRE e AL, Wit
R AR RS Al A Fe i 2 SR RO T RIG M. 17 2R 800 ] type () B isinstance () kil
(EZEEENS 2R BUAT AR AT 28 2K & AR FE. ) AR hasattr () RKNBUEEAFP itk .
EAFP
SRIFEVHORVFATEZS S ISR . XAl Python AT AU 4 5 WUis 2 i€ BT i BE BB MEAFTE , IF
TEBE S BRI AR 50 o P a7 3 M KU i e R K s £ ry Fllexcept 154]. T HARXS g )
SEPTELBYL kg, # LT C %iF 2 HAES .

expression -- Fik R,
A PASK MBI IEERTT. HaiEdl, — R RBICROMTFIHL. 45K BV, 3
BAFEORBOR LR, ENRAH SRR —ME. SFZHAMEST AR, HIEFTAESEIERSR
Ko BAFAEA RN VER IR Wystatement , Blflwhile. WRAEWRIE THEA M IEREA.

extension module -- §™ JE L
PA C 8 C++ i H it , (] Python iy C APT RSG5 F .0 AL AU T3 H.

f-string -- £- 24758
WA £ BOF SRR TSR R B T A e T am A S, S0
PEP 498.

file object -- 3L %
SFANA T ) SRR APL (7 read () Bi write () Z505%E) DAEH T ERERXN S . BIEHAE )y
I, SCHERT G T DAL RN B S0E . HA 2R B W A sl A5 B U a) - (9 AnAm v i A/
e WEZMIX, BH:7. BilE%). U RWBERch 2 25 A,
SEPr b =R R SO G B s = ) SO, R = 2] S DASGSOR U, BRI e Y
TE io i, AU SCURT R ) 2 ] open () BR%K.

file-like object -- S 7%} 4
file object Wy [R] ] .

filesystem encoding and error handler -- L1 2 Ze ks X S5y R AL B 2%
Python ok MHAE R GefRAD 57 HR A [ 45 R G2 i fi Unicode Y dmhtag =X 5 A IR AL PSS .
S R G G AR SR IE RE B RIS K A 128 DU R BT FA7ER . IR S R G i ks X e vk
HEIARIIE, T APT AT iE£2 5] &K UnicodeError,
sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG S S IR AL A
filesystem encoding and error handler 245 Python J2 3@ 4 PyConfig_Read () HRECEREN: HEH
PyConfig[ff filesystem_encoding #l filesystem_ errors 5.
HiE 2 Wlocale encoding,

finder -- £ k3%
— R E R AT loader X4

M Python 3.3 FAFAEP PSS BRI E IR ES: T2 &K E Bl sys.meta_path flifl], DA Kparh entry
finders Bl & sys .path_hooks ffiff.

WL S 1 PEP 302, PEP 420 7 PEP 451,

floor division -- [i] | U7
N A B BT B B B B . R BB EE A2 /7 o i, kst 11 // 4 it
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BEERIE 2, M ZMHRPRIF S EIERZERR 2.75 . HE (-11) // 4 23R -3 FRX
-2.75 6\ T AREILER . WL PEP 238,

function -- FH%L
AT RA I 2R ] BEAME A — 2B o 3R R DA AR A B2 A 24 FEAE R R P T R . 5
W parameter, method F1.:5% % 2 L 27,

function annotation -- PR
RIER X pR Y 2 8GR [UE i annotation

PRARE R T 2047 - BIANRAR R BT 24> int ZHOT AR [E—4> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRBCPR TR IR PR UL 2 202 S0 —7

Z: Wvariable annotation 1 PEP 484, H. A T 1 ThfE. 51525 annotations-howto DA T &5 F A1 11 B
FESEER.

__future__
future 1% 4], from __future__ import <feature> f§/niiFas{d 1 K K i) Python & 1 M A
B AR B EEFNE ORI S B, future_ BEHSCRYIESE T ATHENY feare BUE . @it S A
ﬁ?%i&g?ﬁﬁ%*ﬁ, PR AT B4 TR RE AR T B i O A BB & P AR E R (5E) e
NI IL N

>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L ¥zl
FEHORN PR ] i A7 S Al i A2 . Python St id 51 V£ — D BERE A I AN T B AR 2R | ) AR AR BRI
I R A TR S o PTDAGE ] go TR das il B3 [l i 25 .

generator -- 7| i 4%
Wi —Agenerator iterator WKL, BERERBGIERE, AFSETHUEyield Rk ME" 4
—RYNERLS for-THIAMl HI B2 next () BKEUE—IKIN.
TR A AR R, (BRSO T T RE AR A Bk K E . WRFEEERB LS XL, il
I AFRVARE G5 S o

generator iterator -- K 3 {CH%
generator PRELIT RIS o

FA yield NGHREHEAEE, 0S40 BEPATPRES (R RFERM ry 50 . 4% £ R E
% REBWRERS, BRNETFOCERELIAT (X 5RRIE AR 46 13538 bR 52 AR ) -

generator expression -- 2L g 23k A,
RPIERAN R BREERG —AEEREL, JFERE— " keyword: for 4], & LT —"MEH
A JEFEAI— ARk keyword:/if ). AN E G RBA S HINZREE R — R YA

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ %I R %}
SRS [ ) 2 28 S BAH R4 E 1 2 A R B0 A BR3P s 2 el 8 B SRV R iz fT OB A 5
EU8

i S Wsingle dispatch RiEFE S H . functools.singledispatch () 3EigEPA K PEP 443,
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generic type -- {27
AIZbype; BHA 1ist B dict XFEM 2 E K. HIT R 24T FEAF.

WA S 2 B B4 2%, PEP 483, PEP 484, PEP 585 fil typing fi,

GIL
2l global interpreter lock .

global interpreter lock -- 4> J5 i BEES B
CPython fg R T K T — L], BB IR A —B 2 RGN RARAET Python byrecode, AL 1
WEX G ([FE dict SFHEEPNERA) FXIE R REZ 2Rk T CPython SLEl. 4534k
PRSI RESs 2 BB T 68, AU @AM THEZ AL B ErFFATHE.

Aad, B BehRE R Bl =05 I AR TR ST TR R BT 55 00 P 4 s A IR GIL
SO, FEAT VO #RAEHB A2 SR GIL.

AR QIS “AAEH Y AR (BB AT BB RE B L2850 ) %5 I A s, BENTER
DL AL BRSSP ERE 2 B . FRATIAK, SOl Pk RE 2 (S B P AR B A A%, AT T 4
FUEA

hash-based pyc -- & T-W5 %11 pyc
G P OX 7 905 S A ey i T S i S 0 S I TR R 5 A B R P I A G A7 S . S 0L 2% A5 71 el

hashable -- n]I5 7y
— RGBS N AR SR (BEREA__hash__ () J7ik), FHa] AR HABX 5
gﬁtt/ﬁiﬁz*(;ﬁz%?ﬁieqi () ) SRR "TebA X5 . AT A R G2 25 LA FH [ o o (LU
rﬂ%jﬂ Hk o

AT A PR SRRSO SR AR B A BT, PR DAk S Bl A A PR S0 s A fEL

KZ% Python HH R AT AE N EEXT QA2 nI WA i) WZARZeds (Blng) Ral ) AT A ARl
2y (BIATC A frozenset) (M EAIHYTCR L AT MG A A R AT AR @ SRS BIN R3
IR AR EFELERN—E A ME (RA25 B0 E) , EnNmmaEn s s T e
id() o

IDLE
Python [ £ T K 527 ~J BRNE . idle S Python RIfE A AT P ) AR S e AT AR AR 185

immutable -- s 28 %} 42
HA B EEPIX S . AN RAFEERT . PRI XFERRT SRR ER A . R — A
ANFERE, W @RI S . BN B A EHW i G EEEH, FlanfE b i s,

import path -- S A ¥4
M (B34 1240 ) HBNSIR, SEEEparh based finder FIARERFAHIR. LEFAR, 1
Y FRIEFEREH sys.path, (EXFRFARUBATRENR B EHAN __path_ &%,

importing -- A
LMY Python AT RE R 75— MY Python AURS BT 19 72

importer -- S A %%
BRI MBI XTS5 WS JE T finder SUg T loader

interactive -- A3 I,
Python A — A2 HAMERERS , X EME VR AT DATEMRREAS I ER /R AT T A B k=, AR r BT
HAEBNR . HTEAERASEE D T A3 python (WA RIE, &0 ATHENLAY 33 o 3k
BEkED) o 2 AR SR AR AN AR AL — R R R A R T 2 G T “help(x)©) «
interpreted -- iR
Python —@MFREAGE S, SZMHXBEmIFANET, BAWE Bl T disas WA e 23
AR . X R E TESCOE T A B AT I A b B v AT SO st T RRENE S A
b G R B T S A I AR, (R AP A A TR g . S Winteractive,,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS T TR B B BT A C A RO, o WA 4%
FhOCERNTREE I . B SZ WA R e . Xk P E XTI a5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fRREAR T 2P RN main_ BB TS AT A S8 AT -

iterable -- n] LR} %
—FPEEIS B IR m N R IR RS . TRE R R B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 7 PARARMIE LT __iter () J¥EESEHL T sequence 15 3
H__getitem__ () FYEWHE LEFINE .

RIS T £ or JEFRPA K 2 HALTR NP SIRgHT5 (zip (), map (), ) 24— AU
GAERNBHEANERE iter () B, BRENZEN G150 Lﬁ*ﬁﬁ%‘&ﬁﬂ%?iﬂﬁ%/)m*
U Iy o AR TR AR G 4 GEFATEIAN iter O B A CAABIERERNG. for B
HZ A VRAL B LA, B — s 14 A iy 24 A8 5 1 SR AE {fﬁﬂ W RAFE N 2 iterator, sequence

Flgenerator,

iterator -- 3EC%%
R TR —TEREEm A% . EREEHERIN __next_ () H¥E (SFHAL L N B REL next ()
A~ IR 1] Y I i‘l?&ﬁ%&ﬁﬂﬂ%ﬁﬂlﬂﬁé’lk StopIteration {#. H|XHFERLXF S
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, MEPIM I __next_ () AR HIRGIK StopIteration. XL UHEA
_dter_ () KRB ERLNT S E 5, HkEREs 0t BT S, g T H AR
951&XT%1EH§E’J?C1[5%%A — B FH BN IR 2 2R ERE VT IRE RIS . x4 (F4n
list) FEMRBR R HAZ A iter () BRELECETE for TEIA I I BER 2 72 A — AN s A0 . W2RAE I
T 0L R RS AR 2 IiIEITZ HIE MG ARR PRSI A — kA AT 5, (R R 2 —1
B

W25 H £ typeiter,
CPython S:Bi4IYi: CPython ¥ 4 — W HE AR E X __iter_ () MEEK.

key function -- #t pR %l
PR A AR B A, S RENS IR ] B T HER s HECL AR nT R XS . B, locale.strxfrm() A
T A AR DOIERHE P 24 2 A HE P
Python 5 ¥F 2 T L6 A ¥ 1 68 B KOk $3 0 2 MO HE LS 0 4105 k. L 238 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A 2R AT AEIE— Rk B, str.lower () FERLARIAEZRE /NG HEF R k4. 851
F, BRI E N 1 ambda FEAORA#FI A0 lambda r: (r[0], r[2]). B4k, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 28R =11

dre AR HE T R A e R R 7R 1

keyword argument -- 3o gt S5
Z:Wargument

lambda
1 — A~ B expression A4 JSCH B 44 IR BR B, SRR SAETE I BOR(E . @172 lambda & £ A4 K
lambda [parameters]: expression

LBYL

A JEBRER ISR . X FRAUR GRS KUR SAE LTI T B A U A R A . K
WS EAFP J5 AR MO EE, HA SR R £ £ TR

TEZ LR, LBYL S “&F” M PR ZR&EZMwg M. filan, PANAR if
key in mapping: return mappinglkey] A GEH THEAEEEVED J5 HABLLTREM mapping F 2%
T key T AT o X )R] SE S ARG A EAFP J5 =R g o
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list
— Python PN B sequence. B IRZ AHNFR, (HEBERMITHALE T HrosdimIreER, BT TRM
RIS 4R R O(1).

list comprehension -- 51| i 55X
S — A H R A B JC R IR [ 45 RS R — B E B . result = ['{:404x}".
format (x) for x in range (256) if x $ 2 == 0] ¥4)H—> 0 ] 255 JLFE N+ 7S 3k 548
%@EXH‘E???% (Ox..) MBI, Hopir FAZRTER), WRABEN range (256) TG TCEA B
AbF

loader -- I# 35

ATTIMBALIINS G . BOTE L 440 Load_module () W7V MNEERE T H—Afinder 121 . P
Z: 0L PEP 302, X}Tabstract base class A]Z:Jl, importlib.abc.Loader,

locale encoding -- i % X RS R,
J£ Unix |, ‘B2 LC_CTYPE &5 XK gmidt . BRI PA#E L locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7E Windows |+, &2 ANSIARS T (W1: "cp1252™).

J£ Android F1 VxWorks |, Python ffi[] "ut £-8" {ENiE= XIEgmigig .
locale.getencoding () AR RARBUE & KB4

5152 [Fl filesystem encoding and error handler

magic method -- JiE AR Jj ik
special method W)AEIE 2[R XiH] .

mapping -- W5t
— TR E R LI T collections.abc.Mapping B collections.abc.
MutableMapping I R E LRI AT E. EXZHF4$E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JLIR AR S
sys.meta_path W RITIRIEI) finder. TCRSAGAT$R 28 Spath entry finders FFAE F BRI A

& A importlib.abc.MetaPathFinder T EICEAEE TR as T LI HYE,

metaclass -- 7R
— RTINS, JOE UG RY . RPMMBIS|R. JuRNTTHEZ Lk =SB B Y
(2o TRy THI 1) % G2 1) AR 0 5 AR B i ERINSEBE . Python HHF 52 AYET W] LAY B 7€ ST
P Ko M P AFEEA TR, HAFTEE IR, ol Ess Kim Ui g s &, efld

AT IO ES IR &, MR Zer. REXNSeE. sSEPnsl, ALRHAMFZATSE .
HEZIEHS X,
method -- Jji

TESR A SR R A WESRAE N IR IR SEBI —AE YA, 7 ¥R S RIS IR GefiE o Ht —

Aargument GBE 4K self). & function Finested scope.

method resolution order -- Jj /iy
T SRAIT IO e e A 4R A D3 I 1 R AP LS i W S S5 U« WA Python 2.3 Jy yEfENTIINY T il
H 2.3 iftik2 Python AT &5 B AR E AR A o

module
X552 Python ARSI —FhZH LI . S AR A ST 1 44 25 18], A4S {E 3% Python X4, #idkn]
L importing $EAERE 2% 3] Python A,

5 Wpackage
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module spec -- Bl HLES
— g, s AT A X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order
mutable -- A[ZE %} 4
ISR AT DAER 1 () PRAFIREDE IGO0 FBUEHBYE . 531 S Wimmutable.
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUeHNERBETHACH, M1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

HrAZGTHRZNERE (L EEmsF) » soh, HZedHiRn @il 2L E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B # i T.J BR¥ collections.namedtuple () &, F—MFXBLEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy % %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
ZW) .t SRR LB Ik 45 b o8 ok ORI Lk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEYEIH T X LR EE N random 5
itertools BEH/r BISZERAY o

namespace package -- iy %23 [A]{u
PEP 420 J73] A f—Fh(URE 1 T- @02 B ipackage, v 25 60T AR SC UMY, FEA T2t
Hregular package RIF], BFAEATRA __init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
AR E WE T4 M4 236 . @idnonlocal #EEF0] RVFE ASNEVEE.

new-style class -- J AR
XHBIE N T A R WIERE. R 5 A Python A, HAaH X KaE0% 6 H
Python iy RiGF, W__slots . RS, FHMEEME. _ getattribute (). Kk
SHEE.

object -- Xf %
R EARGS UBYESIE) PARTE AT H (Orik) m%dE. object Hi i@ T new-style class 1) 5 T0JZ %
R4,

14

—Fh ] A AR R B N M S Y Python module, MR ik, BE2EFHF _ path_ JEEMN
Python A5k,

%52 W regular package Flnamespace package.
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parameter -- Ji5 5
Junction (BHVE) & X4 SR, BEAE MBI DAREZ 1 —argument (STERLEREL T, 24>
%%). WIS

« positional-or-keyword: [ CHT, BT DAER (2 5 i fe AT DME R 5 45 5t
AMS:S . KRB BEM, IR foo 7l bar:

[def func (foo, bar=None): ... ]

« positional-only: {XFROIE, & —A REEEL I EEARWS . RAE S S e ek E0E X
ESINR P EN 2GRS —A / FARES, PIITNIE R posonlyl F1 posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: {UFRFEHY, F8E—HEGHIT X HAEANSE (PR XA FIE S ]l S e R AL
FE N IES Y FR P S AT AL E S B2 N AN E IS 2 B < kR E L, BT
T 1) kw_onlyl F kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

o var-positional: AIZERIE, F5E A AR — ME BRI CCESE R TS (FOIE AT 2
CRZNESHZIE). RIS AR S AR * KE L, BIFEe args:

[def func (*args, **kwargs): ... ]

o var-keyword: WIARSCHET, 5 A DMRGHE SR X8 SA (OIMTEHAWE S 0 B2 i X i
TFSHZIE). ZMESAEETEESAPRETMEA ** e L, BI LR kwargs.

FES Al VAR 48 AT A ite B4, R AS S Le T e S 4000 i BRI -

55 Wargument RiEFRFH . SHEESHIXBIPRE LR, inspect.Parameter J&, FHHT L
—IPA K PEP 362,

path entry -- B A
import path FE)—AS BN E, Slipath based finder {2 kTS A R,

path entry finder -- J%1% A 1 75 422%
F—0[ AN HH sys.path_hooks (Bipath entry hook) 32 [0l R finder, WANXT 5 G838 13 path entry 3
TE IR
W2 A importlib.abc.PathEntryFinder PA T fREEIEA A AT SL I A ik

path entry hook -- J&1£ A 1)1
— PRI XS, BRI A A R R e path entry WAL T RS sys . path_hooks %
FER Bl —A path entry finder .

path based finder -- Jt T B RN AR 2%
BN —FhUsb 12 &% %, TIHE—ANimport path Th &AL

path-like object -- J{ 12k} 4
RF— AN RGEBEARNIRT S . BRI R TR — RN str 8034 bytes X%, W] PLE—
AL os.PathLike AN S . — A 3HF os.PathLike XIS AT LW os . £spath ()
PR str i bytes KA XM RS HA%; os. fsdecode () Hll os.fsencode () A[#451
P RIS str 8 bytes JRAGLEH ., X5 2 H PEP 519 5] AR,

PEP
“Python M3 4R " HYHELHEE . —4> PEP i — Mt S0r, MoK Python tEIXFRMEEE., stk
—> Python HFHRHE S HAERE B ERSE . PEP R 24 S (HERE A ) 52 ARAS A I B SRR ) S B P
PEP R et 1 SO R B WA DORHRR R (0SS 153 DA B Ol b 2T Python 1T BSR4 5
SO ELE . PEP MRS STUTAEAL X N RRE S IR, IR R AR S I A SCR .
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%10, PEP 1,

portion -- ¥4y

A iy 44 25 A A H SR SRR (AT RBAA AT — zip SCPFNY) . HARGE UL PEP 420,

positional argument -- {i; ¥ 5%

Z:Wargument

provisional API -- £[5¢ API

HE APLIE SR WA T HERRAE AR E 22 (4 1) J5 AR A PEORUEZ S B AR 12 1 o BRI ISR Tl H A 2 7
AEAWA, EHEHGAMCHRE, B RETER O IT B e A b B O T 5 AT 1) J5 A A A B
o (RBREFHBHRIZZED) . WHERIFA ST - U APTEINAZ B IEE 97" H AL
R 1 A B A ] RE S X A

BIE@ X E APLRUL, 105 AARAM MY “RIGHIMRITSR" —— A AR A T
SRR B — Fh i) Je A R 7 5

X APAE BRI AR SRV E PEFFSE R IT I E , A2 T MR K B T SIE BT IR . 3£ I PEP 411,

provisional package -- 27 ¢4y,

Pytho

Pytho

2% W.provisional API,

n 3000

Python 3.x K ATBARMWERR (X4 FHERA 3 /9 A TC IR Il B T ) o A4 S
yg “Py3k”o

nic

Pl — B SR B4 1 Python 15 B A XM FIBIE: i A 2 o A 5 v P AR
AORLHAAG . B4, Python () F KRS & B for IEAIEIA MM T — A n R R T g .
VP HAE 5 30A AR ZEH , R ZAGE Python A I 2 PR A — N B

for i in range(len(food)):
print (food[i])

T FH 7 f 5 57 375 57 Pythonic [ 7 ¥4 X R

.

for piece in food:
print (piece)

qualified name -- {5 4 F5

— A PAE SRR FR, T W4 R Ve I Bz b e AN, RO R R
I FEE XL PEP 3155, Xt T 2R AR BRI, BREZFR- S Z 452

L

>>> class C:

class D:
def meth (self):
pass

>>> C.__qualname
o
>>> C.D._ _qgualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'

DT HI B, TR RE S AR ECAPRR A DL S R A i A, S TR AL
A, il email .mime. text:
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>>> import email.mime.text
>>> email .mime.text. name
'email .mime.text'

reference count -- 5| Hil-%k
XA R BT R . 24— D R5 TR BEE, BRReit. 5140 Python (LAY 3k
VLIE AL, HIXZCPython SEILA)—A>KAECER . BT AW LAVHH sys.getrefcount () i
BORIR B REE X2 05 .

regular package -- ‘{49
g package, BB EHE—A _init_ .py XM HE.

Y52 Wnamespace package

slots
—FREFESR R PR B, I ST R B S S AT S T R R S R AT A . BRI R IR
AT, (HEBERGEAIALR S, 2 RRRE DGO T R, GIamksE Ay AR, If B
Hl B R AL
sequence

—Mhiterable, B FFHEL__getitem () FRIR AR MR R G TR ORI, HE X
T—MNBREFFKER__len_ () Jik. WEMNTFHIZEAH list, str, tuple fll bytes . HHE
BERR dict W getitem () Ml __len_ (), (HEHIHINBEAERES, FREE AT
Bimmutable S A IR B R ICE.

collections.abc.Sequence MIZ HE L EN T AN HEEEWED, B _getitem ()
M__len_ () Z4b, WEHINT count (), index (), _ contains__ () M__reversed_ _ ()., 5&
PRI sz 2R B DME ] register () SREAXHAM . BHRECE K8 F)F I B o 2308,
Z:7 38 7 A

set comprehension -- 415
W FR— A E RS S A BB e R R A R E G — M EBESA. results = {c for c
in 'abracadabra' if c not in 'abc'} FAEMNFELEES (', 'd'}. B L. BELH L
FRYRT,

single dispatch -- ¥4}k
—Mhgeneric function 53RIE, HSLIRET RS HRADR R .

slice -- Y] )i
WHE HALS TR sequence —EB- WIS . YR @@t FARiRicoR a1 E R, 7 11 P4 HJILRA
BE0MErEiE, Bt variable_name[1:3:5]. H3ES (FHR) FRicdENBH ] slice X4,

special method -- 5% J5 ik
—Ffry Python Ba=CiR IR ¥k, HRAEAS KRB PA TR E A EGIAA N 4555 o XA A A PR R
HRRAUT XL FRIATTIRR SRS WA ok 77 i 4 Ak

statement -- jE4i)
BB (— MU “B) L RLBANL . — S5TEA) AT DA —Pexpression B{EANHIA AT IS5
Blinif, while 8{for,

static type checker -- FFARTIS 75 2%
BLHX Python AUH 3T 404, PAESHR MBI A PR ST IRIMNB LHE . S k2427 AR typing
ik,

strong reference -- 5 5| Hi

1£ Python [ C APL W, 585|248 AHE 5| AT Irdia rx S5 | H . e 5] Bl 8 A
Py_INCREF () KIREGRG | HTHAEMIERS | B v Py _DECREF () KRREE

Py_NewRef () pREIHH TR —MXRAEG . EH, SOFER B ARG | P /R S e %
5| FIEA Py _DECREF () PREC, DAREGH| ) .
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FiE S Fborrowed reference.

text encoding -- SCASZi ks 2
1 Python tft | — N ELFHIE—H? Unicode fUR% i (FEFEISH U+0000--U+10FFFF ). K T FAAHEUE S —A>
T, BERRERT IR

R NP I — PR PSIRR “AiE”, AF T8 BB QTR R
A BRI FE SO FFIE Fibhas, ENIREN” SCARFR A

text file -- LA
—MEEB LS str XGR W file object. 1 HE— A SCA SO SE B U 1) — AN ) 15 R o B sh ik
Hitext encoding . SUAS AP T AFEASCAES (" 80 "w' ) TR S0, sys . stdin. sys.stdout
PAS io.StringIO HSEHI.

HiESFEbinary file T RREW RS F 5 BT 7 BYSCIARI SR .

triple-quoted string -- —= 5|52 {FH
HRAW ARG5S (7) BiE RS () MFAH. BNEDR SRS 5159+
A2, BREAZFMAL. ENAVFIREFA R NE SR A W RG[5 RG4S, FHFH
A DA R Z AT JCFE M 44T, TR S SCRY A F IR 3l 4

type
YL g —A> Python MR JE TR B DRIRAPEA PR, ZREX R, A AT &
M __class__ J&, B2 type (obj) RIKHL.

type alias -- 28745 #,

—ANRBIA A S, A ORI BUR B 2 R AR AT o

RAHIZWERE i & 22 /7. Flan:

(def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

L

AT DARCREBR i Al

-
Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

L

Z I, typing fl PEP 484, g BB REI RN A .

type hint -- J3% 7§
annotation HAE &, FJEM. REIWIES 0GR ETS & AR 28 .
RN R LAY AN A2 Python (58 K, HENIX# AL 2EE 2 RA ML . ENLREYB) IDE
SEHAR RN S EA
LR R IR B B DA typing.get_type_hints () U5, HRHASE N
RA[pL,
Z: L typing fl PEP 484 H g LU RE A IELNHE A .

universal newlines -- i JHI #if T
— RSO T, RA R A S AR A AT R bR Unix IAT45RZ0%E ' \n' . Windows [
215 "\r\n' PAMIHR Macintosh i 25 "\r', Z i, PEP 278 1 PEP 3116 fil bytes.splitlines ()
TR 2 UL .

variable annotation -- 38 { Frii:
SR B B 2 B 1k Y annotation.,
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERUAY(H:

[count: int = 0

A BRI EARE I 1752 69 75 &) 1
Z: I function annotation, PEP 484 1 PEP 526, H.H 3R T IlThhE. 53125 annotations-howto DA T (i
AR B SR B

virtual environment -- {555

— PR PR B s ATI PR, FeifF Python I FURIEY. AR P AE 2241 T 4% Python 73 B AR &
PLEN[F]—ZR G _Eas Ty At Python [ IR H94 T4 -

HZ, venv,

virtual machine -- i #L
— B SE Al A E UL, Python [ AL AT AT 19 i i BT A ) byrecode .
Zen of Python -- Python 2 ifi

F 4 Python BEiHAY RN S5324, A BRI S 6 X ANE S . AEHERNA TR B PRAFH
AN import this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
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 w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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%3k GPL #6409 R 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fi Python Vil HER FF (4 % 16 80U
HOSSAS, T T TFURPF O 5. GPL 3V IG5 Python 1T DL FUEEAE GPL R A Uk P4 £ W
IS RV RTHE AT o

S ARZAE Guido H55 F TARRSMNESG IR, (XL A A AT BE -

C.2 FRERs( LAIE M5 & A Python BZRFRF0FMF

Python A SCRS ) V7 RT3 BT PSF 4 =T 1350

M Python 3.8.6 JF4f, SCR{HFAYARGI . BRAEHE S AIHARACAS R A2 PSF VFR] PSRN 5 25 2 BSD 4 +T HYME
VAT

ST Python H BB RET AR VFAT . X EEVF ] 2 SV VF AT 2 R AU — [ . A X 2]
A TEREG | RAF S Pl F Ak Pl 75T 5B,

C.2.1 FF PYTHON 3.11.11 &4 PSF ¥ o] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.11.11 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 3.11.11 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 3.11.11 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 3.11.11 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
3.11.11.

4. PSF is making Python 3.11.11 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

164 Appendix C. F55EFI¥F 5[ iE



The Python Language Reference, A {Thi# 3.11.11

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, 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 3.11.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &Il

BEOPEN PYTHON FFiE A P55 1 R

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.

&)
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(% L350

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 HF PYTHON 1.6.1 # CNRI o] tipi¥

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.

&)
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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 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.11 DOCUMEN-
TATION

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
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Ry o] S8
AT Python B ATHL LA S =y BOPb VAT RIECAIT A, AT AR A 28 FLR I 9.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

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.

C33 RLEEFRS

The asynchat and asyncore modules contain the following notice:

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 Bl &L FFEH:

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 HITERR

trace HHALE DA 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 5 UUdecode F#§

uu AL DA AR

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 23 =R A

xmlrpc.client fEHEEPATHH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

&)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B & PATULHH:

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 fH T kqueue B3 AL E DAF A HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

&)

172 Appendix C. FHsE$0iFa[iE




The Python Language Reference, A {Thi# 3.11.11

(% 50
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein [/ SipHash24 S35 S8 . &85 AR :

<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/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEAE T C BK%L dtoa Fl strtod, T C XUKE BEBUEFI A5 Z I 640, EIRA: A |
David M. Gay 9r 519 [a] 4% S04, H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c i) 7E 2009 4 3 H 16 H A2 B i 4f SO0 AR BB R] 7 B -

/****************************************************************

The author of this software is David M. Gay.

E O

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

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.

E

*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt Bies{#i ] OpenSSL i3k E 4 EE . 4, Python
i) Windows Fl macOS 2352 /7 n] g 2>t 45 OpenSSL W RIAS , T PAFRATTHLAE L6245 —15 OpenSSL 1 HJHIE
AlA . T OpenSSL 3.0 it S H G Eefif A MAS, ¥ Apache V7 R[HIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

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.

"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
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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
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
SR
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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.

5. 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.

6. 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.

7. 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.

8. 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,
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
(B0
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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 I a5 expat JRRIARAYE N, BRIEALE 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

The _ctypes extension is built using an included copy of the libfli sources unless the build is configured
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

&)
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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.

(% L350

C.3.15 zlib

IR ARG EAR B 21ib ARIFT FE vk TH 8, 65 zlib ST 7 DR 2110 3 R:

Copyright (C) 1995-2011 Jean—-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [ M F S SE L EL T cfuhash T H :

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

&)
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

Copyright (c) 2008-2020 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.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% hitps://www.w3.
org/TR/xml-c14n2-testcases/ R 3 253 BSD 1 R]IE & 17

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.

C.3.19 audioop

audioop AL T SoX Tl H 1Y g771.c SCIFH R EAARAD . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. [t - T BETE R A BE T o i 7 AT APE DL sl et P AR i i
TNt

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.

PR Sun JEACHS AP B AR 329 H. Sun Microsystems, Inc. 3545 U4 MBI A . HEGS . &
PR

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.

AEAEATHEBL T Sun Microsystems, Inc. 578 (F g A SR 2 s AW IRIT) . W15 0 U 4 )
B g, HIAE Sun CL R AT AR LR E

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLETEI}K A 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.

C.3. Wi HaYiF o] S5 H
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APPENDIX D

RRILER B

Python 53X {7 304 :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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EFH
..., 145
B AE, 18

FHEFHME, 10
- (B7F)

HEHEEA, 85

X E 35 HA4F, 86
"(EFT)

FHEFHME, 10
L (BL5)
BAFHEFEEALRK, 12

T A, 81
HFFHEDR, 14
DB, 114
" (515)
FREFHME 0

nmmwn

FA B FEM, 10
# (hash)
T%,6
BXH R F B, 6
s (F0%)
operator, 85
B BAE, 95
& (=)
operator, 86
&:
¥ %8 WAE, 95
O (H¥#5)
call, 82
generator expression -- 4 RBRHKR,
76
TLA B TR, 74
B HUE X 120
A B AT R, 94
kE N, 122

* (%)
import &4 statement, 101
operator, 85
B X, 121
TERBOR A+, 83
TERFERI| KT, I
T B ARSI K, 94

operator, 84
B BUE X, 121
EEBOR R F, 83
EF R IR, T6

58 WA, 95

R B, 95

+ (405)
¥ B AL, 85
R EEHAF, 86

* Kk

+=
B 58 WAE, 95
, (129),74
import A4 statement, 100
K, 82
BH Ik, 82
EFHEERF,T6
EHRF KT, 04
W55k, 120
IR T %, 103
with A4, 110
Fik R %k, 75,76, 91,96, 122
/ (FHir)
operator, 85
B #E X, 121
//
operator, 85
//=
BB WAE, 95

H5E RAH, 95

/=
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0b
EHFEME 14
0o
BHFHEME 14
0x
EHFEHE, 14
2to3, 145
P (%)
lambda Fi# R, 91
B AT, 121
T, 82
EFHESAF, 76
& A 3EA4, 106, 107, 110, 111, 120, 122
WARER L&, 96
BRAFHEFEEL, 12
=(F9%%),9
i (27), 105
< (1)
operator, 87
<<
operator, 86
<<=
¥ 3R WA, 95
<=
operator, 87

operator, 87

R, 95
=(FT5)
i HUE X, 120
ERBE A F, 82
BT R 8 T A TR, 12
¥ X, 4l
B4, 94

PSR, 75

HEAE B AR5 K, 94
\ (RAH4T)

#7751, 10
AN\

# 7 5], 10
\a

#7310
\b

#0775, 10
\f

# 75, 10
\N

#7710
\n

# 75, 10
\r

#7510
\t

#7710
\U

# 75, 10
\u

#3731, 10
\v

#0775, 10
\x

# 75, 10
~(BLF )

operator, 86

A

58 AE, 95
_ (T
HFFHEPR, 14
_ B9
. RO

operator, 87 _abs__ () (object Fi) ,48

> _add__ () (object Fi) ,47
B ¥ARE, 121 __aenter_ () (object F¥i) ,53

> (k) __aexit__ () (object F¥¥) ,53
operator, 87 __aiter_ () (object Fik) ,52

>= _all_ (Ti#ayts 3 ), 101
operator, 87 _and__() (object Fi) ,47

> __anext__ () (agen Fi) ,80
operator, 86 __anext__() (object Fik) ,52

- __annotations__ (FHE /M), 22
B8 RAE, 95 __annotations__ (423 /&), 25

>>>, 145 __annotations__ (X EM), 25

@ (ar) __annotations__ (function E&) ,22
operator, 85 __await__ () (object F¥) ,5l
BHE X, 120 __bases__ (RBEMH), 25
%X, 122 __bool () (3 i), 46

[1(F46%) _bool () (object Fix) ,36
T4z, 81 __bytes__ () (object F¥) ,b34
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___cached_ , 66 __getattr_ () (object F#i) ,36
_call_ () ((F&Fi%), 84 __getattribute_ () (object F ) ,36
_call__ () (object F¥i¥k) .45 __getitem__ () (Be¥zf %77 i%), 33
__cause__ (5% EMH), 99 __getitem__ () (object Fi) ,46
_ceil_ () (object Fi) ,49 __globals__ (FH#E M), 22
_ class__ (5] EMH), 26 __globals__ (function M) ,22
__class__ (Fik%71), 42 _gt_ () (object Fi) ,35
_ class__ (123 1%), 37 __hash__ () (object F¥i) ,35
_ class_getitem__ () (object £ F @) ,44 __iadd__ () (object F @) ,48
_ classcell_ ((4r 4= 4&H), 42 __iand_ () (object F &) ,48
_ closure__ (G EMH), 22 __ifloordiv__ () (object F ) ,48
_ closure__ (function EH) ,22 __ilshift_ () (object Fi) ,48
__code__ (HFFM), 22 __imatmul__ () (object Fi) ,48
_ code__ (function EM) ,22 __imod__ () (object F @) ,48
__complex__ () (object Fik) ,49 __imul__ () (object Fi&) ,48
__contains__ () (object Fi) ,47 __index_ () (object F¥) ,49
__context__ (F¥F /&), 99 __init_ () (object FKi) ,33
__debug__,97 __init_subclass__ () (object #Fi) ,40
__defaults__ (HFFME), 22 __instancecheck__ () (class F %) ,43
_ defaults__ (function M) ,22 _int_ () (object Fi) ,49
_del_ () (object F¥) ,hb33 __invert_ () (object Fi) ,48
_ delattr_ () (object F¥u) ,37 _ior_ () (object Fi) ,48
__delete_ () (object F¥¥) ,38 __ipow__ () (object Fi) ,48
__delitem__ () (object Fi) ,46 __irshift_ () (object Fi) ,48
_ dict__ (&#EMH), 22 __isub__ () (object Fik) ,48
__dict__ (&), 26 __iter__ () (object Fi&E) ,47
_ dict__ (BB ), 25 __itruediv__ () (object i) ,48
__dict__ (£EM),25 __ixor__ () (object Fi) ,48
_ dict__ (function E) ,22 _ _kwdefaults__ (FH#H/E M), 22
_ dir_ (FE¥EM), 37 _ kwdefaults__ (function EM#) ,22
_dir__ () (object F#¥) ,37 _le_ () (object F¥),35
__divmod__ () (object F#) ,47 __len_ () (sRHFf % k), 36
__doc__ (HFEHM), 22 _len_ () (object F}i) ,46
__doc__ (Fi&RBH), 23 __length_hint_ () (object Fik) ,46
__doc__ (A3 EH), 25 __loader_,65
__doc__ ((BM),25 __1lshift_ () (object Fik) ,47
_ doc__ (function EM) ,22 _1t_ () (object Fi¥k) ,35
_ doc__ (method EM) ,23 __main
__enter__ () (object Fi¥%) ,49 module, 56, 127
_eq_ () (object Fi) ,35 _matmul__ () (object Fi) ,47
__exit__() (object F¥) ,49 __missing__ () (object Jik) ,46
_ file 66 _mod__() (object Fik) ,47
_ file (4233 M), 25 _ module_ (FH#JE M), 22
_ float_ () (object Fi) ,49 _ _module_  (Fi&/EMH), 23
_ _floor_ () (object Fi) ,49 __module__ (X/ZM),25
__floordiv__() (object Fi) ,47 _ module__ (function EH) ,22
_ _format__() (object Fik) ,34 _ module__ (method EM¥) ,23
_ func__ (FiEEMH), 23 _ mro_entries_ () (object Fi) ,41
_ func__ (method EM) ,23 _mul__ () (object Fi) ,47
_ future_ , 150 __name__, 65

future EA4, 102 _ name__ (RHFJF M), 22
_ge_ () (object F¥) ,35 __name__ (Fi&E1H), 23
_get_ () (object Fik) ,38 __name__ (¥ BMH), 25
_ _getattr_ (33 EM), 37 __name__ (X MH),25
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_ name__ (function B) ,22 B 78 A8, 95
_ name__ (method E) ,23 ~ GEIRT)
__ne_ ( (object FiE) ,35 operator, 85
_neg__() (object Fik) ,48 =H
_new__() (object ¥¥) ,b33 operator, 90
_ next_ () (generator F¥i) ,78 T 45, 20, 21, 81
__objclass__ (object EM) ,38 TRE, 95
_or__() (object Fi) .47 REFEx 4, 17
__package_ ,065 R Z )73
__path__, 66 object —— X £,20
__pos__ () (object Jik) ,48 R LKA
_pow__() (object Fi#) ,47 F A, 33
__prepare_ (LEF k), 42 RHFEXZ, 17
_ _qualname__ (function BM) ,22 7, 85
__radd__() (object F#&) ,47 = 4|
_rand_ () (object Fi) ,47 arithmetic operation, 85
_ rdivmod__() (object Fik) ,47 % fi operation, 86
__repr__() (object F¥i#) ,34 ZHHE BT EE, 14
__reversed__() (object Fi) ,47 R %, 26
__rfloordiv__() (object Fik) ,47 1t 4
_ rlshift_ () (object F) ,47 operator, 92
_ rmatmul__ () (object Fik) ,47 1E R 8, 55, 56
__rmod__() (object Fi) ,47 BY £, 9
_rmul__ () (object Fi) ,47 MFAT, 5, 6,10
_ror__() (object Fik) ,47 VSEN
__round__ () (object Fi) ,49 attribute -- B, 18
_ rpow__() (object Fik) ,47 attribute -—- EM, B A&, 18
_ rrshift_ () (object F¥ik) ,47 method -- ¥ ¥, 157
__rshift_ () (object Fi) ,47 I, 56
_rsub__ () (object Fi#) ,47 HRTE
__rtruediv__() (object JFik) .47 PYTHONHASHSEED, 36
_rxor__() (object F¥) ,47 PYTHONNODEBUGRANGES, 29
__self__ (FikBEMH),23 PYTHONPATH, 68
_ self__ (method E) ,23 HFPHEZEX
__set__() (object Fi) ,38 function -- 22
__set_name__ () (object Fi) ,40 function —- ®E#¥ call, 83
__setattr__ () (object Fik) ,37 method —- F &, 23
_ setitem_ () (object Fi) ,46 HFPBEZEX &R
_ _slots_ , 157 object —— Xt#%,22,83,120
__spec__, 065 D= WS
_str__ () (object F¥) ,34 object —— X#£,23
_sub__() (object Fix) ,47 GRS
_ subclasscheck_ () (class F @) ,43 import, 101
__traceback__ (F¥F EE), 98 40 [ 5 i, 85
_ truediv__ () (object Fi) ,47 %1
__trunc__ () (object Fi#) ,49 operation, 86
_xor__ () (object F@) ,47 X
{} (GedE9) list,75
FHERRX 76 JL4L, 20, 74
RAFHeEFEELR, 12 47,7
E6HFA, 76 KA, W, 26
| (2%) % LA
operator, 86 attribute —-- B, 26

|= attribute —— BEM W1, 26
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call, 84
object —— X #£,25,26,84
S
call, 25, 84
%5 %1, 20
%5 9R, 113
KGR, 33
KREMM termination model, 57
4
global name, 103
name, 55, 94, 100, 101, 120, 122
A, 122
G E R (RXH) .6
G
WE B %, 103
%i&’ 7
EHFEME, 14
T%1,5
1T##,5,6
fT# 4,6
KRR
integer, 19
fit A,
dictionary -- Fd#,76
iterable -- H#ERMZ, 91
BB F, 83
RS
i
name, 97
B S
B AU, T
B, 4
EE
C, 18, 19, 24, 87
Java, 19
BN
L R7S
W=, 96
1, 85
T AE
attribute —-- B, %4

class attribute -- B, 25

statement -- &4, 20, 94
target list, 94

T AR, 95

Yk, 95

B8, 95

AR E R, 96

¥ 5 attribute —— &K, 26

T B & A R, 90
8

%, 31
BARHTF, 62
#XF 5,10

RXEF.O
EHEAE, 15
iEHE, 74
KR, 91
BAT, S
EHYE
name, 94
EH
operator, 33
#F
import, 62
path, 62
TCHIE, 62
HiE, 57
HRALHE, 57
.76
s/ Ex, 76
EaRA
object —- X 4,21
3k, 85
IR 7
KAE, 91
BEA
method —-- ¥, 153
BRAE

parameter -- % value, 120

A

abs

WE &, 49

abstract base class —— £ # %, 145

aclose() (agen F#¥) ,80
and
operator, 90
AL, 86
annotation —— #FiE, 145
annotations
function -- ®E#, 121
argument —--— %*téﬁ(
function —-- F#, 21
B #E X, 120
IR R E %, 82
argument -- %, 145
arithmetic
conversion, 73
operation, —##l, 85
operation, ¥ H, 85
array
module, 20
as
except F 4,107
import &4 statement, 101
match &4, 111
x4, 100,107, 110, 111
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with &4, 110

as #X, orR X, WHHERX, FERFEK 114

ASCII, 4,10
asend() (agen F¥) ,80
assert
statement —- iE4], 96
AssertionError
97
async
XHE, 123
async def
statement —- &4, 123
async for
statement -- iE4], 123
EHRFAF,T5

async with

statement —-- &4, 124
asynchronous context manager -- & ¥
T X & 3 25, 146
asynchronous generator —- 354 ik &
asynchronous iterator -- & ¥ #% 1 &,
24
function -- E#, 24
asynchronous generator —— ¥4 ik, 146
asynchronous generator iterator -- 7

& kA R, 146

asynchronous iterable —-- ® 3 7% R Xt £,

146

asynchronous iterator —— ®F¥ &R HE, 146

athrow() (agen ¥¥) ,80
atom, 74
attribute —-- B, 18

class, 25

Ml Bk, 97

5| A, 81

R FEER, 18

Rk, 18

KELp, 26

TR AE, 94

W1E, class, 25

AR, %52, 26
attribute —— B, 146
AttributeError

%%’8]
await

Kb, 84,123

EHRFAF,T5
awaitable —— T &4, 146

BDFL, 146
binary file —- Z3f#[X{F, 147
block, 55
code, 55
BNF, 4,73
borrowed reference -- fENE| A, 147
break
statement -- &4/, 100, 106, 109
built-in function
eval, 128
builtins
module, 127
bytearray, 20
bytecode -- F ¥, 26
bytecode —-- F ¥, 147
bytes-like object -- FHAXZ, 147

C

c, 10
&=, 18, 19, 24, 87
C #4148
call, 82
function —- H#,21,83,84
method —- ¥, 84
procedure, 93
A B H, 84
P E ., 84
SEH, 45, 84
P A %E X function —— E#, 83
K LA, 84
k3t 4,25, 84
callable —— H#EFAX £
object —— *t#£,21,82
callable —— T AX £, 147
callback —-- [, 147
case
match, 111
a7 111
case 3,113
chaining
R, 99
A, 87
chr
W E &%, 20
class, 147
attribute -- B, 25
attribute -- EMH WH, 25

body, 42
name, 122
B object -- w2584, 122
- statement -- B4, 122
FHEFEME, 10 R, 98, 122
p" L4, 26
FHEFEM, 10 H g 58, 33
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class variable —-- (T &, 147
clause, 105

clear() (frame ¥#) ,31
close() (coroutine F¥¥) ,52
close () (generator 73‘&\3) , 78

co_argcount (XA%T £ &), 27
co_argcount (codeobject EMH) ,28
co_cellvars (AT £ & 14), 27
co_cellvars (codeobject EM) ,28
co_code (KAt £ B E), 27
co_code (codeobject EM) ,28
co_consts (KT £ /5 ), 27
co_consts (codeobject EM) ,28
co_filename (AR ALXS £ & 1E), 27
co_filename (codeobject EM) ,28
co_firstlineno (K4t £ /&), 27
co_firstlineno (codeobject E‘L&‘_) , 28
co_flags (RAAT £ &), 27
co_flags (codeobject EM) ,28
co_freevars (KA £ /& 1), 27
co_freevars (codeobject EM) ,28
co_kwonlyargcount (X3t £ & ), 27
co_kwonlyargcount (codeobject EH) ,28
co_lines() (codeobject F¥) ,29
co_lnotab (KXAAT £ 5 14), 27
co_lnotab (codeobject EM) ,28
co_name (fRAT £ &), 27
co_names (KAT £ /5 ), 27
co_names (codeobject EM) ,28
co_name (codeobiject M) ,28
co_nlocals (AT £ & M), 27
co_nlocals (codeobject EMH) ,28
co_positions () (codeobject Fi) ,29
co_posonlyargcount (KA} £ & 1), 27
co_posonlyargcount (codeobject EM) ,28
co_qualname (RALXS £ &), 27
co_qualname (codeobject EM) ,28
co_stacksize (KA £ & 1), 27
co_stacksize (codeobject EM) ,28
co_varnames (AT £ &), 27
co_varnames (codeobject EM) ,28
code

block, 55
collections

module, 20
command line, 127
complex number —— £ ¥, 147
compound

statement -- &4y, 105
context manager —- T X&HE, 49
context manager —— L+ T X&HEE, 147
context variable -- FTFXZ &, 147
contiguous —— #% %, 148
continue

statement —-— &4, 100, 106, 109
conversion

arithmetic, 73

string, 34,93

coroutine -- A&, 51,77
function -- E#, 24
coroutine -- Ph4E, 148
coroutine function -- W& ®E %, 148
CPython, 148
D
dangling
else, 106
dbm.gnu
module, 21
dbm.ndbm
module, 21
decorator —— ¥/, 148
DEDENT 4%, 7, 106
def
statement —— &4, 120
del
statement -- EA4], 33,97
descriptor —- #R &, 148
destructor, 33, 94
dictionary -- F#
object —— X£,21,25,35,76,81,95
#ER, 76
27,76
dictionary -- 4, 148
dictionary comprehension -- ¥ # 3 & &,
148
dictionary view -- FHAE, 148
division, 85
divmod
WE %%k, 47,48

docstring —— XA F A, 122
docstring —— XM FH &, 148
duck-typing —-- ®F %A, 149

E

e
BFFEMELR, 14
EAFP, 149
elif
X#EF, 106
Ellipsis
object —— X 4,18
else
dangling, 106
x4, 100, 106, 107, 109
FERER, 90
eval
built-in function, 128

e ]
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WE® %, 103
exc_info (f& sys #23¥), 31
except
XHF, 107
except_star
XHF, 108
exec
WE ® K, 103
expression —— F#% =R, 73
generator —-- 4R, 76
lambda, 91, 121
1list, 91,93
statement —— &4/, 93
%4, 89,90
yield, 77
expression —— FikR, 149
extension module -- ¥ B, 149

F
f'

BRFHFEFEM, 10
f"

BRFIFEFEM 10
f-string -- f-F4 &, 149
f_back (W/&H), 30
f_back (frame E) ,30
f_builtins (Wi/ZM), 30
f_builtins (frame E#) ,30
f_code (M /&), 30
f_code (frame JBM) ,30
f_globals (Wi/ZM), 30
f_globals (frame &) ,30
f_lasti (Mi/FMH), 30
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f_trace (W /M), 30
f_trace_lines (M /EM), 30
f_trace_lines (frame EM¥) ,31
f_trace_opcodes (/& M), 30
f_trace_opcodes (frame E) , 3l
f_trace (frame E) ,3l
False, 19
file object —— X £, 149
file-like object —— XA %, 149
filesystem encoding and error handler

-~ XHRGZHEEERGHERLOESE, 149

finally

%4 98,100, 107, 109
find_spec

finder —— #H# &, 62
finder —- #F# &, 61

find_spec, 62
finder —- #H# &, 149
float
W& %, 49
floor division -- @ FEUERE, 149
for
statement -- &4, 100, 106
EHRFAF,T5
format () (R & 540
_str_ () GFRAik), 34
Fortran %4, 148
frame -- f}lﬁ
object —— X £,30
#AT, 55,122
free
variable, 56
from
import &4 statement, 55,101
KEE5. 77,100
yield from Rk =R, 77
frozenset
object -- X %,21
fstring, 12
f-string —-- f-F{FE, 12
function —- E¥
annotations, 121
argument -- £, 21
call, 21, 83, 84
call, AP EZEX, 83
generator —— A4 &k, 77,98
name, 120
object —— X, 22,24,83,84,120
E 4,91

F X, 98, 120

FP B EX, 22
function —— F#, 150
function annotation —-- E#AriE, 150
future

statement -- &4, 102

G

garbage collection —— R E Y, 17
garbage collection —-- X3k [E I, 150
generator —-- 4 & #, 150

expression -- Rk R, 76

function -- E¥, 24, 77,98

iterator -- R, 24,98

object —— X#£,28,76,78
generator —- 4 &, 150
generator expression -- Ak BERAR, 150
generator expression —- A4 KK, 150
generator iterator -- 4 & & R4, 150
GeneratorExit

5,78, 80
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generic function -- Z A& &%, 150
generic type -- R &, 151
GIL, 151
global
name # %, 103
namespace —- 4 =, 22
statement —— &4, 97,103
global interpreter lock —— 4 5 @B B4,
151
Fl
hash
WE B, 35
hash F4%,6

hash-based pyc —— EFHBHFH pyc, 151

hashable —— HWH#, 76
hashable —-- HWF, 151

|

id
WE 51T

IDLE, 151

if
statement -- iE4], 106
xEF, 111
RSP, 75
ZHERHER, 90

immutable —-- FAHA L L
object -- X %,20,74,76

¥ 4% type, 74
immutable -- FH L%, 151
import
statement —— &4, 25,100
#F, 62

import path -- B AE4Z, 151
importer —- B A#, 151
ImportError
S, 100
importing -- ® A, 151
in
operator, 89
X#EF, 106
INDENT 4,7
indices () (slice ¥¥) ,32
input, 128
int
WE B, 49
integer, 20
object —— X#%,19
xR, 19
interactive -- X &, 151
interactive mode, 127
interpreted —— @EA, 151
interpreter, 127

interpreter shutdown —- EHEXH, 152
io
module, 26
is
operator, 89
is not

operator, 89
iterable -- H# AW £
4,91
iterable —- W# A £, 152
iterator —- %R %, 152

J

BFFEMELR, 15
Java

EE,19
K

key function —— #E#, 152
keyword argument -- Xx#F 5%, 152

L

lambda, 152
expression —- FikH, 91,121
%R, 91

last_traceback (& sys #23P), 31
LBYL, 152
len
W E & H 20, 21, 46
list, 153
expression —-- Fik#H,91,93
object —-- X #£,20,75,81,82,95
target, 94, 106
& target, 97
#ERT5
275,75
=75
W18, target, 94
list comprehension -- #|k#HtH R, 153
loader -- ju#E #,61
loader —- #n##, 153
locale encoding —-- EE R B %HEK R, 153

M
magic method -- JEARJ ik, 153
makefile () (B35 &), 26
mapping —-— B4

object —— X £,21,26,81,95
mapping —-- B4, 153
match

case, 111

statement —— &4, 111
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meta path finder -- TTEFEHK A, 153
metaclass -- T, 4l
metaclass -- 0%, 153
method —-— F &

call, 84

object —- Xt%£,23, 24,84

WE,24

Kk, 157

AP B EX, 23

JEA, 153
method —-- ¥, 153

method resolution order -- ¥ 3@ 7,

153

module, 153

_ _main

array, 20

builtins, 127

collections, 20

dbm.gnu, 21

dbm.ndbm, 21

importing -- & A, 100

io, 26

namespace -- 4 % JH,25

object —— X #£,25,81

sys, 108, 127

¥, 18
module spec —- A, 61
module spec —- HEHH, 154
MRO, 154
mutable —— H &KL

object —- Xt#£,20,94,95
mutable —-- W& x4, 154

N

name, 8, 55, 74
class, 122
function -- E#, 120
i d, 74
#f %, 55, 94, 100, 101, 120, 122
4%, global, 103
as, 97
EHYE, 94
named tuple -- B4 G4, 154
NameError

, 56, 127

5,74
NameError (R & F%), 56
names
private, 74
namespace -- & % H,55
global, 22
module, 25
4, 61
namespace -- w4 % [, 154
namespace package —- 4% X4, 154

nested scope —— #kEEFH, 154
new-style class —— #F A%, 154
NEWLINE 4,5, 106
None

object -- X%, 18,93
nonlocal

statement —- &4, 103
not

operator, 89
not in

operator, 89
NotImplemented

object —— X £,18
null

operation, 97

O

object —— X£,17
callable —— T#IEAX £, 21,82
class, 25, 84, 122
code, 26

dictionary -- 54,21, 25,35,76,81,95

Ellipsis, I8

frame -- i, 30

frozenset, 21

function -- ¥, 22,24, 83,84, 120
generator —- A4 K&, 28,76,78
immutable -- AREF T Z,20,74,76
integer, 19

list, 20,75, 81, 82,95

mapping —— BT, 21,26, 81,95
method —-- F 3, 23,24, 84
module, 25, 81

mutable —- T4, 20,94, 95
None, 18, 93

NotImplemented, 18

sequence, 20, 26, 81, 82, 89, 95, 106
set, 21,76

slice -- #] K, 46

string, 81, 82

R %77, 20

TG4, 20, 81, 82, 91

WE ¥, 24, 84

WE ¥, 24, 84

& 75,20

El #, 31,98, 108

24,19

S2HA, 25, 26, 84

AR AE, 19

55 & R A5, 80

¥, 19,26

FEHK 19

P B ZE X &, 22, 83,120

P8 & X T, 23
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k549, 25, 26, 84
e %A, 21
object —— X #%,154

object._ _match_args_ (HWEZE) ,50
object.__slots__ (HEZE) ,39
open
WE B, 26
operation
null, 97
power, 84
— 3 #| arithmetic, 85
] %A, 86
¥ H arithmetic, 85
¥ %11, 85
i 8. 89
B, 86
operator
- (%), 85, 86
S (A7), 85
& (%), 86
*(25),85
**, 84
+ (h2%), 85, 86
/ (#41), 85
//,85
<(h5), 87
<<, 86
<=, 87
1=, 87
==, 87
> (kk5), 87
>=, 87
>>, 86
@ (at), 85
~(BLF7), 86
| (%2%), 86
~ (HR7), 85
and, 90
in, 89
is, 89
is not, 89
not, 89
not 1in, 89
or, 90
=H,9
5, 92
4,33
or
operator, 90
.4, 86
AL, 86
HEkk, 86
ord

WE B, 20

output, 93

R, 93
P

parameter —- &%

value, BiA{HE, 120

B B L, 120

V98 %, 82
parameter —— H%, 155
pass

statement -- 4,97
path

#T, 62
path based finder -- ETEEZEHERE, 67
path based finder -- XEFEBEZEMEHKE, 155
path entry —-- B#FAH,155
path entry finder —-—- BHEANBEHKE, 155
path entry hook —-- E&AB#4F,155

path-like object —-- B&EX4£, 155
PEP, 155
popen () (£ os 123k ), 26
portion —- ¥4
4, 61
portion -- 4, 156
positional argument -- &A%, 156
pow
WEEH, 47,48
power
operation, 84
primary, 81
print
W E E 5 34

print () (R & H2)

__str__ () (%K), 34
private

names, 74
procedure

call,93
program, 127
provisional API -- ¥ % API, 156
provisional package -- % FM, 156
Python 3000, 156
Python ¥EZEP; PEP 1,156
Python #IEZE; PEP 8,87
Python #iEZ; PEP 236, 103
Python HHEZEY; PEP 238,150
Python #IEZE; PEP 252,38
Python #IEZEY; PEP 255,78
Python ¥ EZE; PEP 278,158
Python #IEZEY; PEP 302,59, 71, 149, 153
Python #EEZ P ; PEP 308,90
Python ¥IEZ P ; PEP 318,121,123
Python #iEZE{; PEP 328,71
Python ¥ E#Z; PEP 338,71
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Python
Python
Python
Python
Python
Python
Python
Python

Python
Python
Python
Python
Python

Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python

A
WEEEI;
WEEEY;
W
WEEE;
A S
WEEEI;

PEP
PEP
PEP
PEP
PEP
PEP
PEP

342,78
343,50, 111, 147
362, 146, 155
366, 65,71
380,78

411, 156
414,10

WEEFE Y, PEP 420,59,61,66,71,149, 154,

156

WERE;
e
BRI
WEEE;
Ry AV

PEP
PEP
PEP
PEP
PEP

151, 158, 159

WEEE;
WEEHE;
-
WEEEY;
W
WEEE;
o
WEEEI;
WEEEY;
W
WERHED;
e
o
WEEEI;
WEEEY;
WERHED;
WEEE;
A S
WEEEI;
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W
WEEE;
e S
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WEEEY;
WEEEY;
WEEE;
e
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PEP
PEP
PEP
PEP
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

PYTHONHASHSEED, 36
Pythonic, 156
PYTHONNODEBUGRANGES, 29
PYTHONPATH, 68

Q

443,150

448,76, 83,91

451,71, 149

483, 151

484, 43, 96, 121, 145, 150,

492, 51,78, 124, 146, 148
498, 14, 149
519,155
525,78, 146
526,96, 121, 145, 159
530,75

560, 41, 45
562,38
563,102, 121
570, 121
572,76, 90, 115
585, 151
614,120, 122
617,129
626,30
634,50, 112, 120
636,112,120
3104, 103
3107, 121
3115,42,122
3116, 158
3119,43
3120,5

3129, 121, 123
3131,8
3132,95
3135,43
3147, 66

3155, 156

qualified name -- [RZ &%, 156

R

r'

e F 45 8 FHEE, 10

JR 36 F4F B FEE, 10

, 30

raise

statement —- ﬁ?@,98
range

WE E %, 107
reference count -- 3|, 157
regular package —— H#A, 157
replace() (codeobject ¥ i)
repr

W& %%, 93

repr () (RN EHH)

__repr__ () Gt &7ik), 34
restricted

#AT, 57
return

statement -- &4, 98, 109
round

HE & %, 49
S

send() (coroutine ¥¥) ,52
send() (generator ¥i) ,78
sequence, 157

object -- X%, 20,26, 81,82, 89,95, 106

4%H, 8l

set
object —- *t#%,21,76
#2706
2R, 76

set comprehension -- £4# &R, 157

simple

statement —— &4, 93
single dispatch —-- B4k, 157
slice —— 1 k,82

object —— X%, 46

WE®H, 32
slice —- Y F,157
space, 7

special method -- #%kF ik, 157
standard input, 127
start (K 3 £ 3 1H), 32, 82
statement -- EAH
assert, 96
async def, 123
async for, 123
async with, 124
break, 100, 106, 109
class, 122
compound, 105
continue, 100, 106, 109
def, 120
del, 33,97
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expression —-- Fik R, 93
for, 100, 106
future, 102
global, 97,103
if, 106

import, 25, 100
match, 111
nonlocal, 103
pass, 97

raise, 98

return, 98, 109
simple, 93

try, 31,107

1& 21, 100, 106
while, 100, 106
with, 49, 110

18, 20, 94

W, HEEEy, 95
WRAE, MAREH, 96

sys.stdin, 26
sys.stdout, 26
SystemExit (N EF%), 57

T

tab,7

target, 94
list, 94, 106
list BfE, 94
list, M, 97
M k&, 97

P& 2R 4%, 100
tb_frame (F# &), 31
tb_frame (traceback EM) ,32
tb_lasti (B &), 31
tb_lasti (traceback EM) ,32
tb_lineno (Bl /&), 31
tb_lineno (traceback EM#) ,32
tb_next (& E ), 32

yield, 98 tb_next (traceback EM) ,32
statement —- iE4, 157 text encoding -- X A% R, 158
static type checker —— BAXALER, 157 text file —— LA, 158
stderr (f& sys 3 F), 26 throw() (coroutine Fi) ,52
stdin (f& sys #3F), 26 throw() (generator ¥ ) ,78
stdio, 26 triple-quoted string -- Z 5|5 F &4 &, 158
stdout (& sys #3:P), 26 triple-quoted string -- =35 ZF&F %, 10
step (M h 2 % B 14), 32, 82 True, 19
stop (M h 2 £ &), 32, 82 try
StopAsynclteration statement -- &4, 31,107

B 80 type, 18, 158
StopIlteration immutable —-- RHF AL K, 74

578,98 WE %K, 17,41
string Bk &4, 18

__format__ () (i %7 %), 34 #gE, 18

_str__ () (f &rik), 34 type alias —— KA Fl| 4,158

conversion, 34, 93 type hint —— KA E##, 158

object —— x4, 81,82 TypeError

A& 775,20 7%, 85

WHEFEE, 12

%H, 8l U

BANFEHE, 12 u
strong reference -- #&3|, 157 ZE e FEE, 10
suite, 105 a"
sys FHEFEL 10

module, 108, 127 UnboundLocalError, 56
sys.exc_info, 3l Unicode, 20
sys.exception, 3l Unicode Consortium, 10
sys.last_traceback, 31 universal newlines —— & JH#4T, 158
sys.meta_path, 62 UNTX, 127
sys.modules, 61
sys.path, 68 Vv
sys.path_hooks, 68 value, 76
sys.path_importer_cache, 68 B\ parameter —— %, 120
sys.stderr, 26 ValueError
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%, 86 FHE,34
values 43%, 103
writing, 93 WEF &
variable call, 84
free, 56 object —— X£,24,84
variable annotation -- FEHRE, 158 WA EA 26
THIE W, 86
#HF, 62 A4, T
TER R, 42 A&, 15
T4 ¥ A, 20, 82
object -- ##%,20,81,82,91 KA, 95
1,20 Tl
=20, 74 attribute —- &M, 97
TOH T, 62 target, 97
NHE B FEE, 14 target list, 97
KEF,9 i, 86
as, 100, 107, 110, 111 £, 60, 154
async, 123 namespace —— % X [d, 61
await, 84, 123 portion -— #4461
case, 111 & #H, 60
elif, 106 a4
else, 100, 106, 107, 109 or, 86
except, 107 E 4
except_star, 108 function -- E#, 91
finally, 98, 100, 107, 109 ok A M, 14
from, 77, 100 +#HE B F A, 14
if, 111 24
in, 106 TG4, 20
yield, 77 B H
HE arithmetic operation, 85
method —-- ¥ &,24 %I operation, 85
WE B FiaF 45 &, 10
abs, 49 AL FH, 6
call, 84 KA, 21
chr, 20 B, 85
divmod, 47, 48 A, 4
eval, 103 WA Z, 17
exec, 103 B2
float, 49 object —-- X %,20
hash, 35 4 Rk, 90
id, 17 ]
int, 49 object —— X£,31,98,108
len, 20,21, 46 B R
object —— Xt%,24,84 TRAE, 95
open, 26 A FE B
ord, 20 sS4, 31
pow, 47, 48 AR 57
print, 34 a5
range, 107 object —- X %,19
repr, 93 W E & ¥, 49
round, 49 ¥ %, 19
slice —— #14,32 ERFHAE, 14
type, 17, 41 virtual environment —-- & IFE, 159
£ ¥, 49 virtual machine -— JE#H#HL, 159
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S
R KA, 33
F 15, 20, 81
FAEEFEM, 10
Z%,20
FA 8,20
WE R, 34
FREFEM 10
FHE, 10, 74
X
class, 98, 122
function -- I, 98,120
L4
call, 45, 84
class, 26
object —- Xt£,25,26,84
A 18,25
xR, 17
X EHIRRE, 17
NESIES Y
BN, 59
SANHT, 62
BR &
type, 18
A SR ME
object —— X #£,19
operation, 89
wEEEHPR, 74
AR B
T8, 96
AL
4, 60
&, 10
TFk B A, 7
SH, 57,98
AssertionError, 97
AttributeError, 81
chaining, 99
GeneratorExit, 78, 80
ImportError, 100
NameError, 74
StopAsyncIteration, 80
StopIteration, 78, 98
TypeError, 85
ValueError, 86
A3 2%, 31
51 &, 98
ZeroDivisionError, 85
A, 5T
55
AL, 86
75 R
object —— X £,80
b3

54,08
5| &%, 57
5L A
attribute —-- &M, 81
5| Rt %, 17
ViZE:N
lambda, 91
ﬂéﬁns
(EZS

78 2R 45
target, 100
SARICEL Wy case 3k, 113

w
R
M, 89
AT
frame -- i, 55,122
restricted, 57
#%, 31
PATHEAL, 55
¥R
module, 18
H
name, 74
# AL
and, 86
operation, Z 34|, 86
operation, ¥ H, 85
or, 86
R, 86
Hw
or, 86
#EFR,T5
dictionary -- FH,76
list,75
set, 76
WHFFETHEME 12
KF, 14
object —— X#£,19,26
%, 19
F R 19
¥FFHME, 14
K, 17

type, 18

statement -- &4, 100, 106

type, immutable —- RHEXZ, 74

EHFEME 14
XHEHE 29
W=
FR, 96
TR R 6 5 75, 12
275
dictionary -- 4,76
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list,75
set, 76
KR
#£5,91
1
expression —-- FiA R, 89,90
% H
sequence, 81
string, 81
4 H %4, 20
% 2
class, 33
TR
output, 93
% C, 10
TR, 4
PRRE
M, 89
IR, 8, 74
%
AT, 31
B, 31
BRFAEFEM, 12
while
statement —- &4, 100, 106
H AT E, 111
Windows, 127
with
statement —-- iEA], 49,110
iE, 85
WA, 35, 87
chaining, 87
Kk ME
7, 91
KA, 85
A
BBk attribute —— B, 18
HE, 6
=N
B R, 89
iR, 89
EE ¢
object -- X%, 19
HF, 19
FEKTFEME 14
HREE, 0
REMFEE.6

xeF, 77
T, 79

Z

Zen of Python -- Python Z##, 159
ZeroDivisionError

R, 85

writing
values, 93
Y
yield
expression —- Fi®k R, 77
statement -- JE47, 98
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