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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 )
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2.1.9 EHFENZEEFH

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

2.2 HipRAF

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

2.3 FRIRFHXEF

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

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

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

PRIRAFRIR B IR S, EX KNG .

identifier n= xid _start xid_continue*

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

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

_F3& Unicode ZE51IR5 1) & X
o Lu- REFH):
o LI-/NEFEE
o Lt- il K555
o Lm - BIFF 71
o Lo - HAth
o NI- FHRHFE
o Mn - JEZEEARE
o Mc- &3 HbRA
o Nd - IR
o Pc- JEFERR R
s Other_ID_Start - ¥f PropList.txt H i 2 S T SCHF 1) R IR 74551 2=
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/15.1.0/ucd/PropList.txt

The Python Language Reference, A {Thi# 3.13.0rc2

TERERTIG, BT PR RAF R W A TR 2K NFKC; B e Ay LA 2 36T NFKC.,

%1 #4 Unicode 15.1.0 W f7AH 0] F AR A F A JERLIE HTML S04 R AE https://www.unicode.org/Public/15.1.0/
ucd/DerivedCoreProperties.txt FEEL

2.3.1 X#E=x
PAARRAT AR 7, 8RR kst AT @R KR FRDFS 05X B i ve 4 — 8

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 BXEx

Added in version 3.10.

FEEAR PR AEREE B R SOP R . BTN X 85 . match, case, type Ml _ SEARIRATIERE L
ICH R KRBTGS, (XA R R AT AR Z IS, AN R AE S TR R %

VERB BT, EATRBNSTE F TAH B 1B B R AT SR PR EE 5 FAERR IR 2 AR B RS I 325k
match, case fl _ EfEmatchigmEf . type BfFE type iR HH .
TE 312 JRA K AEAS T : type BIAE 2 — KRS

2.3.3 {REBFRIRFFE
SRR (R 7 XS) FRIRE . BB m ARG P RIZFRITL, AT IR R

*

ANegi from module import * fFA.

TEmatch iBAJNERE case i, _ BN X4Es, BEFRRAIT,

Tz A, THAMBRES S RE —CREMERE AR _ F. (B print SENERE—EHT
fi%F builtins ik, )

TEHAbH T, _ R NEMAR R . BRI FRR” 4cH , {EXT Python 4% B R 2 TLFFA 2
Ab o

ik
_ WHTERER SR I gettext BHICR.,
[t P S e il S

*

RGEE LR, W RIFR A dunder” o X844 FR il RERS S HSEBE (QFEbRIEE) & L. B REE

23. RIRTFHIXRT 9



https://www.unicode.org/Public/15.1.0/ucd/DerivedCoreProperties.txt
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SCATFMIKRAPR BT AT 74 7 ik £ 4% SFETT . Python AORHMUA ik 55 SCEZ B AR AL T,
EATAREN _x AFRISCRNIE, AT RE S BUC B SR /R I R

RITLA PR FoE I, WRAFRA—FRAGEAES, PABREI IR FA” Bt ™
EZFRMGE . FERATIRAE (£4F) .

24 FHE

FIEE N ER R R ER R,

241 FHBREFHRFEE
AT X

stringliteral
stringprefix

shortstring
longstring
shortstringitem
longstringitem
shortstringchar
longstringchar
stringescapeseq

bytesliteral
bytesprefix
shortbytes
longbytes
shortbytesitem
longbytesitem
shortbyteschar
longbyteschar
bytesescapeseq

[stringprefix] (shortstring | longstring)

|Ir" | "u" | "R" | "U" ‘ llf" | "F"

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"
mrn Shortstflngltem* mrn ‘ Tmwa ShOftStrlngitem* Tmwa

nmrvarmn longstrlngltem* nmrvarmn | Tmwmwmwa longstrlng]_tem* rTmwmwmmwa
shortstringchar | stringescapeseq

longstringchar | stringescapeseq

<any source character except "\" or newline or the quote>
<any source character except "\">

"\" <any source character>

bytesprefix(shortbytes | longbytes)

"b" | "B n | "br n | "Br n ‘ n bR" | n BR" | n rb n ‘ n rB n | n Rb n
mrn shortbytesitem* mrn I T Shortbytesj_tem* T
wmrvraemn longbyteSltem* nmrrarn | rmmwny longbyteSltem* rmwwmy

shortbyteschar | bytesescapeseq

longbyteschar | bytesescapeseq

<any ASCII character except "\" or newline or the quote>
<any ASCII character except "\">

"\" <any ASCII character>

XL A FORSE I — N ARA IR G R S AAF A LVFAE stringprefix i bytesprefix 5 HI{HMH AR
WA Z R L. P4 AR A2 i Bt 2P IR S LR s SRR SO 45 s A A =X P W B A UTE-8; 2

4 AL 5 B —F

FEAROBEI PR I AT 0 AU 5 B () SO () SR . BT T DA R e =
AR | O [ B AR AR RERR Ny = 8715 545 ). RHT (\) SRR T AmA =1k o X
B8 n, 4 AR SR (\n) Fee BT, 230 0T DA R LAk A S SEF AT L, I 7
SRHLA Sl 4 . B Ry L5 ) SRR

TP TFHEZEMATS "o 8 "B AMHEEM bytes M, ARRE str LBl T AR
ASCIL 7455 TR IR T 28T 128 I, AU % LRI

FAFERAI T R P IHRMEA TR AT 2 50 't 8RS XA Rde F A F @A R4s F
H AT SR RN J5UAR HY

FRRX R o

%
FATHL. W, ERETAER TR, 0 A \u BB R A

10
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Added in version 3.3: IR IEFTTEE 'rb B, £ 'br' 1FE .
HF unicode “FIHIH (u'value') BtFAAHS, AL Python 2.x Fl 3.x HATAMSEM 4D TIE. I PEP 414,

W8N £ 80 F BFATEAR XA B RIS AR, £ g e B, (HARES ot B ut
ML B, ATUARE A A P AT, (B REBE RS 1 s i

SIS ML SRR SUTRGS RFRED) , W TR R0, TR, KL X
M=ABI. (318 RRIFEEOTA, TR, B ")

#XLF5I

WIRFRYE "' BRI, PP AT FE T, BT S LAZEL C ARiE R MU T AR . AT B
SCFPAIR -

EXFY  E&E &

\<newline>  ZW& L RHT S5HATAF (1)

\\ RAHT (\)

X S (1)

\" XEE ()

\a ASCII %% (BEL)

\b ASCII iEA%45 (BS)

= ASCII #7145 (FF)

\n ASCI #4745 (LF)

\r ASCII [1] %45 (CR)

\t ASCIL 7K Pl #4F (TAB)

\v ASCII T B | %45 (VT)

\ooo J\HEHIEL 000 F4F (2,4)

\xhh N BERIEL hh A (3.4

FAFER FE % M 75 -

HEXF Y- &iE
\N{name} Unicode $35 5 W 44 5 name H)F4F  (5)
\uxxxx 16 v 7SI oo B 7 1) FEAF (6)

\Uxxxxxxxx 327 16 FEHIEL xoooooox B0 FRF (7)

W
(1) FTDATEA PRI LA W e T

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

FIRER ORI DA = 2 715 F 45 &, SCE RS MT 4 & 5 @ ahts KB
(2) 5 ChrE—8, #Hzme =R,
TE 311 AR A AR BUYER T 00377 1 /\i#EHlEESE L7525 E DeprecationWarning,

TE 302 AR KA AR BB KT 00377 B\t il X472 syntaxWarning. 7EA ) Python it
AR AN SyntaxError,

(3) 5 CHREARTE, AR FEHIEF

24. FHIE 11
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@) FF SFWAE, T /SPERIBCR R 5 SRS A Y B R EAFT . T4 S FHE T, X
e U DARH Y BB AR AED Unicode “F4F .

(5) 7£ 3.3 MUAKAEAR T A T X4 " 3R
(6) WZiH 4 At 7N bR .
(7) Z7RAEF Unicode F4F o WM 8 At/ ik il 4 .

5 CHARUERTE], TEIRRBINE SOFPPIETAF R R OR B, B, 44 28 RARG AL, (IR, X A7
WA G oIy, Bk e ) bl aR. ) E8, S5 R TmEN, TR THES
e SUF 3 J@ T Ik R % 73

TE 3.6 WA B AEAS T ANn[ R IR %% ¥ 51 25774 DeprecationWarning,
TE 312 A K AEAS T ARG P8 74 SyntaxWarning. FEARR Python fiiAS HoRf i A 2l

SyntaxError,

BIGEAE SR GG F T, 515 WAl DA AT X, ERAHTS RS e 4 R, il e\ BHPAT
PR A AR I FORLAIDG 55 o\ " WA RCA A A IiE (AR A AN RE A A7 4L
MRBFLEER) . UHRE, REFEETRAEN R R (REHLEH CHENE19). B2EE, ’H
RUINHATHE T HHE PSRRI TAF, 1T R AR TELEAT

242 FFRFEESH

PAZE AAF 0 R I 2 A RIS AT B B T R A, W ARSI SR, SR T A ERE. I, "hello”
'world' SFfrF "helloworld"., MWINEEATEEAML, NIRRT NS AIWEALT, @l AAAR
FRIF A PR ER S IERE il

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

)

TR, WIRETEARZTEE S, TEgIF S TRstThl, St PR dabh i i+ 12547 . B,
FHALAF AT AT Y AR 85 15 Kk (B R RS PR BRI =515 7458, A% U A e
{E AT A S A0 A H I {E A -

243 f s

Added in version 3.6.
e XF A B F ALK fstring RARET £ 5P IR TFAFR A MRS ERTEE, B
PA O} A ik, HA AR p i g, AN AR F N2 W RS TR SRR ik =K

BRAEF I ERC R AT, B, SEE AT T HE T R, HOUFII s s, AT
FAFER N AR TR :

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
conversion "s" | "r"™ | "a"

format_spec (literal_char | replacement_field)*

! https://www.unicode.org/Public/15.1.0/ucd/NameAliases. txt

12 Chapter 2. i#@;Z9#
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literal_char n= <any code point except "{", "}" or NULL>

MAEHES {0 33 SO O AR S, IERR S AN AR R IR AL . BZEAERE S " {0 AR A
Python FRATF LB 7 B AERb UG ST 5 1=, WHERE)G, RN BRRk 00 s (1
T BEERNYS " FRCHER T B B DAMER S ' - RIS U IAT . B B AR IR S
S VAL ) B

AL T H T Y2k 2 & 5 1 B 455 60 ] 9 3 AL Python SRk X —FEALBE, (HAA A EHISN, 25380k
XBABAVRY, i Lambda MIRERIK = HAHR XA FESWHE . A FBARAER A7 A5
FIE BB SRR A B TR B ksl AE G | S M =515 - 7408 A S A T4
HT SR B BN ¢ SR BT WA R TR (Mg EAEE S 5dd) o 7EXMIHOLT, &
PP Bl e — AT AR

>>> f"abc{a # This is a comment }"
.+ 3"
'abch'!

e 3.7 fRA A2 A2 0 Python 3.7 PARY, PUOASEELR AR, A AVHEAR AP A P iERA A i await 3£
G W Fasyne for FAIRHET

T 3.12 JiUA K A2 A : AE Python 3.12 Z [T, A FUVFAE -7 45 e AR 7 B b O TR

LU LSS v I, AR A, = L RIS, P T DA U b 2
R, K=t RN sk AR E R, = BRIATEI RSN repr (). #E THRAT, BN
3t str (), BRAER] TR e

Added in version 3.8: &8 =1,

TR THARSTRY, FBHCRMM SR ef et , Fsfb. #3055 s M str () FHoRMEgER, 1o
P repr (), "'a' WH ascii ().

RIGHEH format () PIBOMEERIATAE AL . AE A BEIIRFRL 25 RIBNHHARGIRI__ format_ () Trik.
AR AR LA LR e A S FAFeR . MR ISR IR A TR R I I A EH T

e R AR B IIAF ] DARLFR B I B e Br. X i B Brt n] DAELFE B AT A O e 7 Bl A%t
BT, (HRAR A ERRREN SR T B XN M EIFIES S str. format () J{AFT A
M.

AP AR FIE AT AP, (B2 — BT BORREYR 7 B 2 PRI {E
AR I E R PR -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

C )
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>>> 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 20"

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

(% 50

RVAER T B B AN PR 55 8

>>> a = dict (x=2)
>>> f"abc {a["x"]} def"
'abc 2 def'

T 3.12 JUA K A2 A 8 : AE Python 3.12 Z BIA VR e 7 BOH B 5 A2 -7 R H I 55 28248
Bt 7 BOb th AR i O ) SORHEL I 2 LS E At 7 55 AR R 07 3 ORME:

>>> a = ["a", "b", "c"]

>>> print (f"List a contains:\n{"\n".join(a) }")
List a contains:

a

b

€

£ 3.12 A K A2 A8 B A Python 3.12 Z |, f-"FAFH AR 7 Be AN SRV B S RHAT
BIEAR A B RIAS, AP A A T i AN RE AR SO AP AR

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

>>> foo. doc  is None
True

Z4 PEP 498, [T AFER FIEA RS, ARG PR LHIM R str. format () .

14 Chapter 2. i#@;Z9#
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244 WEFTEE

BT HEA =R BRI A e T (S8 S8 i B A
R, BUETIEATERS: Sk, -1 S0 H—IuafAr - M7 miE 1 A8

24.5 BHFEE

RS ELIRVE R SCANTR

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB ER K BERA RS, BE— UK S n] 1 A7

B E B, 2T EE TR NI, TGN T AEeE, IEBFES . FRIK TR 2 ],
WATTE 0x SFEEBLIAT)S -

HEEL BRT 0 DS, TEERECFRIT A AR % . LA Python 3.0 i A Y C e\t il = THI {1
o

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

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

2.4.6 ZFEHFHEE
VP SR TR B P TR 5 ST ik -

floatnumber u= pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."
exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["_"]1 digit)*

fraction = "." digitpart

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

TERL, AT, REBCRIR A LA 10 A BN, 077010 RARM, FRMBES 7710 M. #
SR TRELI SERFE T B AR SC L. BB I S R 3 e 41507

B A (G 7R LT

24. FHIE 15



The Python Language Reference, A {Thi# 3.13.0rc2

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

TE 3.6 JA KA AR BE SCRAE T IIE A, N RIZ 41807

24.7 EHFEIE
ME BT B AITE G LR

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

R I {E AR RS 0.0 MAZAL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,

MRS, B (3+45) « BECFE R BIIF:

[3.14j 10.3 103 .00173 1e1007j 3.14e-1073 3.14_15_933

]

25 BHEHF

BEAFW TR

+ - & S0 / // % d
<< >> & | ~ = =

< > <= >= == (=

2.6 SFmTF

PAR IEAFAE VB T o B A -

( ) [ ] { }

, g ! 5 Q =

> fe= —= * = = // o=

@= &= |= N= >>= <<= *ok =

AL AT AU T BRI e = A ES R N AT . IR 5 R LR EAT . AR

EOrRRAT, BRI ASTIZ R .
PATT ASCIL FAF HA IR S L, Xk Aras A7 s 28 50

O

PATR ASCH “F4F AHIT Python, fE7 47 I {EL B ERESMIE TN, KBB4 -

[$ ?

16
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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

19
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ﬁ%ﬁé‘ﬁﬁwﬁf?ﬁﬂhﬂPET?@Iﬂlﬂ:*XT% try..finally WA Hlwith BRI T HEAT IR ERAE R
7

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

B2 S AT R LT A 7. H B X AR RS 0 E e AR A2 B R AR ARk

,ﬁ%ﬁﬁ%ﬁﬁ%hjﬁﬁﬁE~AﬁmEﬁwnﬁﬁﬁ@MEﬁnfﬁ%mmm i mr A ﬁ%%
VXA . BIFEa = 1; b = 125, a Ml b AWl REAR 3810 H—AME N — B 5. X2
ﬁ%mm%$ﬂ§ﬁ%,ﬁ%ﬁi%ﬁ%ﬂ%ﬁimo%ﬁﬁmﬁ?%ﬁﬁ%ﬁwim,ﬁ%%@@%%
B, MEM AN SRR FEEE, A, fEc = [1; d = [1 Z&E, cfdBESFERPEANARE.
MR . BN SS R, e = £ = [ 2% A —ANRERRELS e f f. )

3.2 IRERBEREK

PATR 72 Python WIS . I At (RARSLEI& DA C, Java s AT 5 40 5) W] PAE SCHZ 2L, K
KA Python I HES I Z YA (BIANA BIAL . R i B AR AL 4R 45) , Al R et 2l
AR SRR R o

PATR B SRR R T L S R IR RS R Bed . X SR AR B ARSI R D M AR R . EATTEY
& AER A AT RE B AE

3.2.1 None

PERA A —FRE . 2 — DA AR BRI R . B GG N B4 PR None Tii) . FEFZHEIL T B
RFTRAE, IR S HE IR [ B R KCRF IR 8] None. B E RN

3.2.2 Notimplemented

PERAUE —FIRE . 22— D HAZER B R . WO RE N E A PR Not Implemented P71 HTr
VA OB TR MR SE B R I AT R W YR (. (RS 2 R Oz A 4k g 22 U 1)
B EHAN R AR ) BRI RS A 1 R (H

1152 I, implementing-the-arithmetic-operations ,

TE 3.9 A & AR X} Not Implemented RIF/RIEMBAEC Y FH . BATHEI SR EME, HRH
W} & H DeprecationWarning. B¥RIEARFAT Python iR 5| % TypeError,

3.2.3 Ellipsis

BT —FhIUE. R— D EABER MR BN GoEd 7T HEE - .. NESFR ELLipsis Pil.
ERERENE.
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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/} R RIS 7 S BLHORIEZ 4K

numbers.Integral

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

ik
RERUBFR IR H e AR I 008 AR AR e I R 1 SR (ke o 7 B ) AR

kS QI B S T it

#H (int)
WA R FRRERBINIEE, R TR (OISR . AR Az B b 2 DL i
MmN, TS DA 2 (MBS RIR, B RAG R AF5 OL ) 22 SR AN 25 51

A 7R%! (bool)
2N FoR B 4E(E False  True, ft3 False il True {ERIHANTREME A /RXTR. iR
BRI R, AR RIEAES D A AT 050 BIZE L TH0ME 0 A1 1, Bl AME B H A FEE 6 0 45 5
B4 B3R [0 4 ER "False" B "True",

numbers.Real (float)

BEINF R RN LA GO BEF i K T4 S2 A U PR Hh AR PR 52 ) IR 2 LA A (LA C 5
Java SCH). Python ANSZHF RS R SOR R @ H Y BE R 2 74 AL BEER AN NI AE, (HIX R AT
1 Python FHAE X G TF AR R UL AT WO A8, PRLMCBEA B A0 8 WA i s B30T % 18 5 A8 15 %

numbers .Complex (complex)

BEIEXT G VA —RIHLAS P SO BE i Bk Fn R AUE . A KPR B I LR R R R — AN 2
AR S BN R v T i @b 2z . real #l z. imag RERHL

3.2. FEAREREN 21
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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,

ARSI A ali: 3] RIEERTIN ki <=k <jRPFAEH . YMERERE, DA
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

eI RS

AR PP A R R R — H AV B A BRI o (AR G A0 S0 A S5 I T, o Bl A Gl i w]
PARRAZ (5 HS, —ANRTAEX R I B S R SR AN REAE I . )

PATR AU TR AT 2SR 42

TR
FAFER 2 A Unicode 5 (R E 41 8% 1 )7 51 . BUEEEI#E U+0000 - U+L1O0FFFF Z I T A 1Y
MBI AR AR i ] . Python &4 char 2581 i B8 h iy MR AL ER R I — DN KEN 1
HIFRFER TS, NERE ord O AlRF—NSAL B FAFER TR U o BUETEFIFE 0 - 10FFEF Z P
(RO chr () APE—ANBUETEETE 0 — 10FFFF 2 A EER N K BE R 1 Bt A8 E X 4
str.encode () W LA 45 & W SCAR G i 4% UG str #630°k bytes, Tl bytes.decode () MR DA
B A S S R R 1

JeEl
—ATCA P4 H TR AT Python X4 . W& PIAELA L% H K cH g S B b . H
H—4H BT ¢ BTl whl i AE Rk RN —AE S R B (— DR IB A B A RECIEN T
H, WARTESE R ERERN D). — ool il —x N as iy 71455010

T
FATER R G R EA . b & H R 8 M FAT, DABUETEH 0 <= x <256 NI BN .
FATHRFEE (W b abe ') MNER bytes () MiE#S g kA FI SRR, HH, FIRRib
nlifit decode () HiEWRIL A FAFE .

|

T3
AR PR AR AT TR A o TR ARAIY] R AR AT R AR e 2 (R TR F AR

ik
collections Ml array MR T 2875 A EZ Bl 1

FI B PRI A A 0] A8 47 R 28

Bl
FI P 2% H ] DAZAL R Python X452 . S35 46 S0 IZ 570 W 2 Rk M . GETEAY
AR IEN 0 5 1 ISR TET G HRA R )

TRAEL
TR G B T A AR . TDAEE B bytearray () WIESROIHE., BT RAAR (Hifd
ARG A, A AT TR T A SR LAY ORI BB 5 A AT A2 bytes MR
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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, PARHEATRE . I ZERINFRIE SR IB S

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

FHUBFIAN G EATEE () AR ACkAlE (B F R Ex —37),
YR dbm. ndbom 1 dbm. gnu 24 TEIIMGELTZRBURE], collections B2 ant.

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):
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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 NS R BT E SUWTE S 91 3 — 2L

kR iR
EIE g%ﬁ
. XEFFBO% R A 2 B 2 1) F 5%
function.__globals__ FE TR L) 4 R 44 25 1)
. None B2 —MUE R LAY A A8 B 95E ot
function.__ _closure_ M tuple.
BTN 4 HA cell _contents J@f. XAk
ARIDA B B B R TCHIE
HHIEI SR

X LRI S AR 2R
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B L
, BRI SURS AT ER , ARIECH WH None . AT
function.__doc_ KUK

R ZAFR. HiESH: __name_ B,

function._ _name_

R B qualified name, HiEZH: __qualname_
function.__qualname_ B,

Added in version 3.3.
ZERBIT R 2K, A A None,

function.___module_

| th B A BRI (19 T 2 60 2R WA parameter (4L AL 1Y
function. defaults tuple, B WA TCHE AT 2 54 BRIAE I K
None,

PR E G AR Y R AT 5

function.___code___

. : A S A SR R R AUE . RSP __dict
function.__diect_ B,

, _ WE 5 IR FH# . ZTFROBEZESAK, W
function.___annotations___ TEAE R AR NG44 "return' f. BHES
annotations-howto.,

AL B AR SR A BRIMER 7 2

function.__kwdefaults_

_ WEZR B RBFE A K tuple.
function._ type params__ Added in version 3.12.

PREO AR SRR B AT B, 28GR UL, X AT M TR oo IR R s 4 8 66 Al 5 i JE
BRTE R AR B R S P o

CPython SBLAI15: CPython H iy sE BRI H E R B ER R EUBTE. ARATRES SRl 34k b
1 R AR

A K RHOE CHVBOME ST ARy 2 et (ATl code JEMERTII).
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SEBITE

KBIITIEM TGS, FEBUIFAT A nl 8 IR G GEH A LR -
Rk K -

TR IR0 L BIRT SR .

method._ self

F8 M) A o Faf %

method.___func___

B X (2 [F Fmethod._ func .
method.__doc__ _doc ). HR R A B BCE A SCRY S A R
H—A FHEE, BN None.
FEL PR (Smethod._ func .. _name__ #H
Iil)

TR SUTHERABRIN A K, WA AT A None.

method.__ _name_

method._ _module_

JEIE SRR (EABEBLE) FE &30 2 ML R EUR

P H & O ER SRR B (TR R E]) mgitld, mRzEER NP
BN FHFT 2 8 classmethod SR M.

2 AR SEBIAREC A B E At 2 i A DR BT IR RN, SRR G __self
JRPEENAIZSLH], MZIEXN G EFRED 902 . @ AR func JRIERFZFRI R B4 .

Yl AR B HIBR—4 classmethod G BIE— AN SLOITER G, ZWRI__self  J@k
BICH ALy, MH__func_ JEMR2 5 IR R 2 s B0 &R

Y—ANSLH I ERR B, WX R EREL (_func_), RS (_selr ) HASEINEN
Fko B, %4 c2—Nas £0) REUE WL, =2 Cg—AEBl, WA <. £ ) SEN TR
C.f(x, 1),

WAL NG RIRAE H— classmethod X, RAFHE_ self Wl “FLF” Lhr &R
B, WIS RFEA x. £(1) 2 Cc. £(1) AERTHA £(C, 1), H £ AXTVATZEE

S H L KR R A R ZESE B SR R T A 7 SR SO I E Tk X R AR BUE M R I
A &

SRR

— Al yield i) (Wyield i% o) B57) B)BREEIT AN £ & B8 XHERRECESI R, &
sedR 1] — AN AT R B [ iterator 35 W IZIEAUAR I iterator.  next_ () JriARFFEIX K
Iz BB yield BARRME—ME. URXDRBAITret urn HR S ERREAARERS, 51K
StopIteration it HiZak AR 2k Bk I i {EAE IR 2 .
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iR

fiflasync def g LR REE T EBAR N A2 Sk L*?E’JLJ%IT e B2 *Acorounm pOE S
TR E Sawait FER LA fkasyne with flasync for iE4]. lﬂél’iT%Jﬁ/}ﬁﬂ?

STLERRER
fiflasync def R SHFMM T vield iR BREBETTRGRN 9 £ w35 R, X R EHEA
i, Kfa&[ul—A~asynchronous iterator %R, MR fEasync for iA) R NFTRELIA -

WH R EREEaiterator. _anext_ JyRFiR [El— A awaitable JHSXT%A‘Tﬁé AT B S A
Hyield rmA—AME. MEBIITI S W return 1B RECRER, ¥45| Kk StopAsyncIteration
S B B AR B R B A M EAE AR 2

HEEH
VB SR BRI C BREU A AS . WE R H 7645 len () Ml math.sin() % (math 2&—MRifE
BRI . SHE RS C B E . Rk Hsm ik

o _ doc__ REREICRITA S, SEWIRAW HNA None, B0, function.  doc_

e _ name_ BHREINLIR. W function.___name_

« __self N None (HIFZ W T —5i).

o __module ;& bR B T AE B H Y 44 BR, BUE A0SR AW W R None. & W function.

_ _module___

MEFHZE

BEZRAISEBR FRNE R B — R, RANEEEE T — MM C BB e A RSINE I 28 NE
FER—AF T2 alist .append () , HH alist J2—PPNFEX S FTEHRBIT, $5ke0 R i@t _ self
SN alist FIARCHIRTSE . (ZIBMERITE 5 5452 6 77 2 WAHTR . )

ES

KRR R SR XX GOl TR AR A B2 plny T, (HREAPAH R new_ () KIS
B, MRS S®E _new__ (), HFHAEEFEIT, MWafls _ inic () RARAHHILH.
23l

FERERAYSEBIN] AE A T JE e P e L call () JrikAE T x4
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3.2.9 #Eir

it Python (A IEALHLIFTT, -5\ 4 20 A, BEU@&iEd impore 1547, @it A importlib.
import_module () FINEMN __import () FRHUEIAM . BHTREA T 7 80 R LIt 4 25
B (bRl U P ) bR globals_ JEMERrSI M) o BT | ReE he iz F i i
EREAE, Gl . x N T m.__dict_ ["x"]. BHSEAEEH TG AEEGREX S (F A

A5G EATFEZE ) . A module object does not contain the code object used to initialize the module (since it
isn’t needed once the initialization is done).

JRMERE 2 A a4 2 [, Bl m.x = 1% [T m.__dict__["x"] = 1,
e X (WE) JEk:

name

BRI R

__doc___
BB SO 47 H, QERAN AT None.

__file
BN BT AS BSCAF R R AR A FR, AR B 2 A SCPE R 3 . T e 28 e By B B ok
Y file  JEPETTRERGRN, BlMNPESHERSI MRS ) C B X ML)
MR Y FEBLHOR UL, B2 ISR AR A4 R

__annotations___
A EAEREHR AT SR Y 2 & 4702 5. AR __annotations  WyfmHsEE,

1% £ 5] annotations-howto,
FRRE S B E M __dict_ HPATFHN R RN IR G 44 25 ]

CPython SCBUAHYi: T CPython i BB P MUAGIE , BT BT I L 7 LR i B, B
TFHGEA BTN AR A, A5 2% 7l PRSP BRI DA B2 B 1 7 4

3.210 BEN 3

12 R — R S SRR (B % L —49), 4 — il i U R ST i 4
23], FERAER | 2B A e BT I 2E4 . B, C.x SBEREAR C._ dict_ ["x"] (R-LfEfE—
S T G A R R 7 2. 4R P IR B S RIS, SARSE R AR, R
WRH C3 MR, BIMTELE BT AR S HIBEAT 2 S AR B 7 51— It TG U A 5 1 B
17734 . 45 % Python {fi I C3 MRO FEEF A€ python_2.3_mro 27 .

B—RBEIEG N (RRES N ©) 2 E—DIITEN G, BRI —A__self  J@IEN C LBy
MR BEXE—4 staticmethod XIRI, BRHFEHONIZHE T AR BRI R . A RAKEMN
_dict_ SEPREE NAASMRBUR ML HA T 2E S 5 408 25—,

RIETEIRIE S R 7, (R SRR 7l o
XG50 PA A — AR5 B] (L F 30

FEoR )
__name___
RIZ R
__module___
P SUTTERII 5 o
dict_

(R ST UIIDES N
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bases

AEEERTCH, HENTEERR P IS .
__doc___

RS FAFER, MR E U None.
__annotations___

BRI IATI YRR % im0 7. AR __annotations_ RSk,

2|5 annotations-howto

_ _type_params_
—AMIE R A I, ENTRHME SR K
__static_attributes___
—A e, Ml sel . x RE IR AR AL ] ol K IR A4 P

_ firstlineno_

REH—ATHTS, BHER .

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
XA RIS RN (R ENFRTEIBT R R . SRE R, XGRS, B EX)
ARG I O R EIRE 2 ) .
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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

SERE IR E PRELA
Added in version 3.11.

PRE LE T A R (BIENURAEES AR
BOAMERIEZ)

@%&E‘J&Bﬁ{ﬁﬁ%i\ g (BFEAAERMENS
%5(

@%&?‘J&Bﬁ?é%?%iﬁ AR (s EA BOAER
2R

BREE B A s L2 B (EFES)
—/~tuple, HiEFRMTRFARNATE (M
K4 ITR)

—A> tuple, A0 eR B R B BT
e & AR

—A tuple, HApWEREH H R RENLFR

— RN R bytecode $54 7 5 FAFHR

— AN bR B Ibytecode JT 19 5 1T E 11
tuple

—ANLE R BT Y bytecode BT S I BRI tuple
B G AT A S 24

PRACE— AT I AT

— NS T Mbytecode s & BN 175 I WL 1 455
B BARBCEZ 4077, &AL IRAHD .

H 3.12 fliASH: BT RmXAEECHEFTH,
A §EFE Python 3.14 HHF% 4,

T B AR X S AR RN

TR — RPN AR R AT o IS Y 4
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PATT Rt X co_flags i CHIMARAL: SRR *argument s TRIARIE ZAL RO A LB S HON A
0x04 fif; WIRBKEBEN] **keywords WEEREZAL BN K FSHIWBE 0x08 if; WIREER—
PEIGERMBERE 0x20 i, 127 inspect-module-co-flags W] A tH FLA&F AR i SCHEAR

Kkt (fFrom _ future_ import division) Wffifflco_flags F L RIERACHD NS 1 41
TR EH TR RRE . AR R E SRR T AR BR AR E IR B 0x2000 {i7; 7E ¥ LAY Python it 4
HN 2] 0x10 F1 01000 fir. .

co_flags HHARLIG PR B AL -
IR IR — %, Weo_consts HRYEE — IR 2 R B SCRY AT S, B AR 2 SN None.

REMRBFHE

codeobject.co_positions ()
R[] — AN 5 AR G2 i £ byrecode $84 AR A B I PR AT 4
B IR S (start_line, end_line, start_column, end_column) ffj tuple, Hr
55 i DS TCH M A E T A IS R IT RS R A . SRR 2 E RS TAN 0 TR RS I
utf-8 AT A & .

AP B R BB R K. ATREAAE XA OL T RPRR SR AT
o M7 —X no_debug_ranges iafTfERERS
o JEffif] -X no_debug_ranges BHN#E—C 4% pyc 304
o 5N LGN 7 B TCH o
o T BRI LR R IR T YA RN AT S 5T
2R A I LA, TCAL AR BT ITR T ACH None,
Added in version 3.11.

ik

R S AR AU X R T IS A, X T B2 B4 13 1Y which may result in a small increase
of disk usage of compiled Python SC{4 i FI ) i 23 25 [A) mk iR e o5 09 77 s A 15 n . 22 3Bk e A7
fitt &AM B FN/B B T BV A g [ 345 B, T RAfE A -X no_debug_ranges fip 47 AR 5
PYTHONNODEBUGRANGES 75 £ .

codeobject.co_lines ()

AR 0] — AN A A Kebytecode W TELETE I I 5 B AQE: . HoW A8 — T2 — 4> (start, end,

lineno) tuple:
o start (—A> int) REMN T byrecode JEFEIT U ALE R AL B (A EAHZALED.
« end (int fE) fCERAR T bytecode JERIAR R E M P CRNEFHZAE).
« lineno f&— /Mt FKbyrecode JEE AT S int, BF WA E B N F A TS5 NN

None,
PR 2% HORF A T A RHE JE M -
o PP —YERERFL O EH start.

+ (start, end) JEHIFEIEEBWFELL) . WHEUL, XM TAEM—X tuple, 5 start
;Igf%ﬂ:%ﬁ/l\ﬂg end,
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o [ETERERA SRR MP: XT A =t A end >= start.
o PEMEE— tuple [ end ¥ T bytecode RN

LIEVERE, W start == end WEAN. TIEEEHE MM FR2RRHEHAE, Hiibytecode
G T R BRIIRLEAT

Added in version 3.10.

W

PEP 626 - TEAAIL Al 1T Hep i HDRS #0475
5| A\ co_lines () J¥EM PEP,

codeobject .replace (**kwargs)
AR MRS G —ANEIAS, B 58 7 B
X ZABYEZ KL copy . replace () FrscHf.
Added in version 3.8.

LTROE
WO RFIRPATI EATATRE B =2 2 oh, el 4y TN R B R £

P QiR

T RRB AT T, S A
frame.f_back FEHRA AR i 5 None

BT EAE AT R DA 2., 5 % B s &
frame.f_ code —A FFEE object . __getattr_, MHSH
obj Ml "f_code",
ez WA 40 5 30 % 5 M. WS
ELETE 2 LEEmle Aoptimized scope, 3% T &R Al — AT i 5 AL BRRT
%,
£ 3.13 JAR KA AR 3R A — AN B AR R A 1t
B2l

et T4 5 & & 1T
frame.f_globals

BN TAERAE (M) L4k 7

frame.f builtins

: MR MRS (R R & [fybyrecode F-
frame.f_lasti FEHRMZET])
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ST SEY

QRN A None, WZFEACASINATHA 18] 4 H) 4% 2K 3+
frame.f_trace TPRA BRI S ) SR AT 0 U P A
Sk — N4 (BN f_trace_lines),
) Rz @R False PAZE A B UE RS T il %
frame.f_trace_lines PR

% BN True DA AR R4 R MR RD B 0E,
R T S B | K 1 S b 30 ) R 1 o

BrhiX AT RE S S ER & L ARREST R .

PR 4 AT - 70 B A A B o B P

e BREERI LA 2T (DURTFIRIS 20T . TRl L
5 A% RS —A Jump 4 (RIRE R —
SiE4)) .

MR8 75 5%

IO 5 SR YA
frame.clear ()

BT YRR BRI WA 1 4l 5 of 2= 51 . FHFH, WRRWIA)E T Dgenerator, WA IS ARHF
WAL XA BT AT B WOk A 0aFR S 1 (Bl igk—A S I A e JELAE ) -

AL B IEAE A TR E AR W 25 & RuntimeError,
Added in version 3.4.
TE 3.13 A AR AR 2205 R AR B WIRF 5| & Runt imeError (BUATIIRY G HLFF B2 W) o

EESGFIE

R AR A FEIRIRE G R . 43T KA R A Ext g, WalAEE A types.
TracebackTIype LA,

TE 3.7 A A AR AR B BUAE I 5 v DAGE i Python AGH5 2 = SE 4k

T B b A ) R X 5, 24 A R 5 A B (E AR AT AR R R IR, S AERE AN R FF 2 Z00) 24 5 0] 3 2 il
FA—AEX S YA — AT AR AR, PR DU AR IR . (B Wy &4 —T7. ) ElER
sys.exc_info () FrklA e =0, PAKFfIRREN) __traceback__ JEHEHIIRE.

VR NS A AL BRER T, RIS (PARIEFAER) B ARPRER IR R AR AL T B,
TWIRAEN sys. last_traceback fEHF{# .

b S R g [ % 52, D) pl [l X6 5 1) 01 F 3 R e AR WIMAT 82 £ b_nexct J@ P DARA B 58 #E 11 i iR

Efo

FRIRAY LR 1 -
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FR1A] 24 7] Z R TAT AT 7.

BEREEREs, e Vi 1 % I P A5 51 & — A F 3 HfF object.
__getattr_ , FfiFZS4 obj Fll "tb_frame",
o5 th R KA FTEAT S

traceback.tb_lineno

TN KRS

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.
TE 3.7 A AL B P H 1

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)

Wy V52— DB SR length F AT FAEY) v W R T B length $5 7€ K1 5% H P57 i AH %

F R AT A . HOR W = AR BB U T X SR RIS YT R start F1 stop 5145 AL
step AR AR . BT 5 BRI BB N 5 HE -5 T2 KLU0 A — 2o O U B

RSHEMR

HAS R G T —Fp ki b SCRT IR R BRSO S 56450 X R T 3o B ST VAR G 2 W R LA )
Studeds, W RGN EE X EXNS . NSRS GIRE A ER S ERT R, SEPRIR [H]
it XS, BRI P, SRR U . #SHEN R ETNER
staticmethod () H¥EEERAHEL,

KFHEMR

FKHERNGGESHTELRLL, @3 EAXT R AR, SUE NI LBIIRBOZAT S 1 2 a4
TEX PR B E AT N A B SO R, W 5 ik —7. B ENSR Rl NE classmethod ()
M rE AR A
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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
WARATAER, HIEXHHSEBEH iter () ¥51 %4> TypeError (M AREMIEE_ getitem ().

AESE PR AR Py BT A 28, AR EE B — i L G SE PR B T Rl R S ok U 24 A 7 L. 3l
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
& W3C 1SR XT SR B ) NodeList %11, )

3.3.1 EXEH

object.__new___ (cls[, ])

VA AR —AS s RAGHTEH . new () @ —ESHEE (B2 R0 I MR T5 2 B 2 R )
BRI REF B RIERE DS HRMSE OGS R G 1 2528 CF2R1E D
__new__ () WIIRHEN R HA G206 GEH A cls ISR
i 7R ) S I 4 B S 4 A B BUE ) super () .__new_ (cls[, ...1) @it &R EE
W new_ () FERAIE AL B IR G AEIR 8] T 2 Fij AR 3 5 B8 MOHT B ) SE 451
R new_ () FERITEXT G R AR YE T BB R B T A ols BSEB, WIBSEFI__inic ()
FEERPA __init_ (self[, ...1) BRI, Hr self Jgsc@lm i S5 5o E 4
POE i dioE 2GR
WHR_ new () KiREl—A> cls BYEG], WHSLBIF__inic () HERASHINIT.
__new__ () WHKEERE AT AERB) -2 (BN int, str 3, tuple) & Hil LI Q@ RE . THES
TE B & SOuR gl Rk DA E i 2 gl 7

object.__init__ (self[,.. ]
TESLH) GEAE_ new () #iAIEZ G, RIEEHE Z A . ESESEEAEMERFREXNISE
M. —NEFEWRA__inic () ¥k, WHPHIRAERKZRNSRMAE _inic () ¥k, iR
HiL R B AR AR S RS i IE BRI 44k s B4 super () .__init_ ([args...]).
B RRM_ new_ () Ml__init_ () YWMEMIESERN (H__new__ () BIH, FFh__init_ ()
Edl), FrPA__init_ () REIPMEHAEERE None, HIWSFEZITHE| L TypeError,

object._ _del_ (self)
TESEBIRF A SR o IR M AL eR ity (RiEY) . R NHEEEAF del () B,
WHFTIRA MR WA del () ik, SRz i & DARA PR SE 01 B 253000 1 TE A o
_del_ () FERRL EARHEED W 08— MRS E A HT 5| R A . XS £ 4.
_del_ () @SR S0 S R 2t B SE B UE B 1 s 24 ' CPython SEELH,
S H—IK
L ARREER IR B AR S AR FAE RS R del () H¥i. weakref.finalize $fit7—
b B A 5 R M 24 X6 G 4 Sk 0% [ A sy 20 P 1) 3 P bR 4K o

2 _hash__(),__iter__(),__reversed _(),__contains__(),__class_getitem__ () Fl __fspath__ () FEXIH
FRRALEL . HA G 19851 & TypeError, {HU]RESKHE None AT X R IMAT A RME X — 5.
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ik
del x HFAEEMM x.__del () — AIESHR x WEUHITEDE—, M/a&EMNSAE x W5 T
AR IR -

CPython SN YT : — 51 HIFEER ] PARLIEX SR 5 T ROAZE . FEXAMEOL T, PEFRREAR S fereinl 21
FHRLaIT R DI M. SEG R — A5 IR R 24— S AR Rl A | . Wi s
AR RGN %A, XRSIHEHCHEWIER, &3S HAERE 2R Bra i s & .

U
gc BRI

i

BT RM__del () FENAPPRGLE AHE , TEHRATIIR 5 A 00 5 Rl 2, BT B —
AN sys . stderr. FRH:

o __del () AEARRARIBEHATINEA, BERAEELENNH. MR_del () FE
B BEUE N HARMLIESTIR, ATRE S & AESEEE, PIAMZSIRE PN IIT__del () T
M EYTE 8

o __del () AIDATEMFRESS RN BOWAT. B, ERETHARLE (f8 k)
] RECL M BR Bl None, Python S GRIESGM RASiie v 42 FR DA BAA TN Rl 24T Sk i 42 Ry AL
PRI H M R AR B AR ERFAE AT IR A R RGN, XA B TR AR
fE__del () JFIEBOA MR .

object._ repr_ _ (self)
Hi repr () WEBRECH T DA — DX Bl FAFERER. QURTTEE, X R —E R0
Python ik, BEME Ak EE RAAMFEIER NS (HZAE M) . AR A BE, MR B g
Al <...some useful description...> WFAF. REMELTE—NFEFENE. WR—F
FENT __repr () EAREN _str (), WHEFREZRWLHIR “HEIERX" FrrsRoRmdia il
M_repr__ ().

WA FEFEG A T, PR RN A E FE G BB SCRREEM .
object.__str__ (self)
it str(object) PANNEKEL format () Ml print () PP DR “JEERX” 5k
RER PR RS . IREELAC—A PR .
Wk Hobject . __repr_ () WIRESAET__str_ () AR A %0H) Python Fikat:
AT RAGE 507 {3 S HER A R
WE A object i XMBAELI LM object.  repr ().
object._ bytes_  (self)
i bytes P A — X RAG T ERZOR . X MZIR [l —4> bytes X4,
object._ format_ (self, format_spec)
Ml format () WHEREL PR, %L FH S F @i FsRMEPAK str. format () JryETE I PAA AR
— WG “KEAAL” PRI . format_spec ZHCH LS I iR IR 1) FAF R . format_spec 2
B il format () MRBPER, A RZECRBZ AW BITHIEN N E LA,
S AL S AT EE «
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object.__1
object.__1

object.__n
object.__g

t__( )
e_ ( )
object.__eq  (self, other)
e_ ( )
t_ ( )

2% formatspec | fRFREAS AL TEE A .
MR EE DTN — AR SR
TE 3.4 A K AAZ T object ARG _ format  Jy¥AWUIR G L AR HEZS F4F, K5k —1

TypeError,
E 37 WA KA A H: object._ format_ (x, '') AL F T str(x) i AFH 2

format (str(x), '").
self , other
self , other
self , other
self , other

object.__ge__ (self, other)

DA X SO R “E LU Tk I BAT S S AR N R  x<y WA x. 1t (y).x<=y
FWHx.__le_ (y).x=vHx._eq (y).x'=yiHx._ne_ (y).x>yvHx._gt_ (y).
>=yJH x._ge__ (y).

WARAGTE S LS B MRS, & LR IR AT RES R 0] BB X R Not Implemented . %M,
I LB iR ] False B True. AidSEfp Lk ey ykn] POR LR, BHICAR LEGs FAT 2 %
MATFARAEFIEE (BIAnfEA 1€ 1EMRZLE), Python AR IEHMETE A bool () PABRES R A EIL 2 1E.

TEERINE LR, object Il is REHM _eq (), FHAE R SR A IR AE B & [H
NotImplemented: True if x is y else NotImplemented ., XIT_ _ne (), BRMASZITE
4 eq () FHXEEREUL, BRARSER A NotImplemented o HRGBHAFZ )% A HAb RS X A8l
BB BN, (x<y or x==y) HEHAEKRE x<=y . EHIEREMEHE B3R RHITERAE, 5

# functools.total_ordering() .

AR __hash__ () WAHIKBLE, TRREIENT SCR B E Bz R nT VT S 1 hashable Xt 52N}
TR — e

XL YEERE A RSB (AN SEA LR EEA DSBS ) s 2 1c ()
gt () BRI, _de () Fl_ge_ () HRXIWIRSS, Mi__eq () Fl_ne_ ()
MRENTA TS RPN EEER BN, HA BB 22 A B B A ) Tl [ 2
ii DR S 3de B A VRO SO v, e A 0 A e B e B RO . BRI PR R &k

MBAHAIER )T R ITEAT Not Implemented PASMUMER, == F ! = BHAFH 2 HIITHRE 1s Ml is

not,

object._ _hash__ (self)

WL N E RE hash () V8 ARG A SR IR 8 R A T, B T IR R 2B FE set . frozenset DA
Jedict, __hash_ () MiZiRF—ANREEL, X5 HL R 48 S [ ir s 1 W — A0 T 1 e LA A [R] 7
WAE; BIMERIES S A G A A A (EIRAE i, BRRFENT 6 —A o4t Xt
ZICAMIGAE . Fln:

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

ik

hash () 2M—XZEEXW__hash_ () JEREMETER A Py_ssize_t R/, HEEXT
64 NEFESN 8 FAY, X 32 (il 4 FAY . IR —AWRM__hash_ () IFHEARFENLR /NI

38
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R T AR, R AT SRR ST . X — R B 2 python —c

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

MBE—ANKEAEEN__eq () Tk, BABWARNZE X __hash__ () #AE WREE X
T__eq () HEAHEX __hash (), WHSLHPFA Y HIETGA ZHENZH. WR—AE
TESLT W ARRGIFSELIN T __eq () Jrik, WEARNRFEI__hash__ (), HHNhashable Z T4 R 5L
SRS A R AR (WERX R A A AL, BRI IS AT ) .

P BN A __eq () Ml_hash__ () ks HHEMNSEMSE (BCERN) K%

A, FH x.__hash__ () @RE—MEAEEARLR x == v FIRERE x is v Hhash(x)
== hash (y) .

—AMRNRERT  eq () HRAEX  _hash () MEKFH  hash () BRAHIE N None,
—ANEW__hash__ () J7¥N None W, %ML GIRFAE— DR F 2R UL 75 (5 i) IR 5 | A&
TypeError, HEYERKM isinstance (obj, collections.abc.Hashable) WgiiERaHLH 5 R
RIS

WER—AERT  eq () WEFERERBLEN __hash () LW, WLHELTKE  hash
= <ParentClass>.__hash__ T CHIE RS

WER—NEFEH__eq () WEFEIRMGA SR, WNZAERE LS __hash. = None,—
ANAENLT__hash_ () PANERXHT| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) Ji ARG PTG F T 42

i

TEERIANTG DU T, str Al bytes X R__hash__ () (S H—NRATEUAEEIUE <mid”. BAE
HE—A~ 5l Python HEFE iP SARFEAAS , (HEATHIELE EZ 21T Python [A]J2 A ] FUAY «
XA T B 1R R OB i AR L3 A B ERE RS DL R IS TRCR R On?) &2 2% B il B
HIFELEAR 55 Bl . 325 http://ocert.org/advisories/ocert-2011-003.html T fE7EH .

MRS A S G I ER KT . Python M AU AR F A BEAE GEH B 32 (il 64
ik zd FRA 3 ) o

%]J_[L PYTHONHASHSEED.

k

T 3.3 A K AR AR T BN e A AL AL

object._ bool__ (self)
P IO VR CASE LA A I DA B2 N B bool () #8415 Wizikl False Bf True. 242K LI VARS,
MAEE LT Ten () PGB NRARAE, WRHEERA I RNZXS G0N B . aR—1
) __len_ () Bl __bool () ¥JRES, WHALOIFRFHAN BA B,

3.3.2 HE XL EiLihE
AT DAE SCR A5 R0k g SOM RS BBIETTH (% name RO IRIEEOMPR) B9 RS L.

object.__getattr__ (self, name)
YENEMEDRIEG| & AttributeError MARMEHIHH (FTRERIH__getattribute_ () B
T name A2 — A SLHIEPES self MR AM BN G] & T AttributeError; B EX] name
FrrEE IR H__get_ () B51K T AttributeError). MA¥EN MM (FFNH) BEBHEMAESGEE A

—/~ AttributeError B,
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HEENR B EREILREREN, W getattr () AWM. (XRE__getattr ()
M__setattr () ZIAMERE W AXFRE. ) X B H T AT 8RB B 02 B AN X B
Wi__getattr () RRICIEVHIA LG oAb JE M. B 20T 90048 Bk U, RS Wb 7E SE 11
o 1 o B e A A (I 38 A A B A X 52 ) BE W DASE IR B e el S N
M__getattribute__ () Jyik T MEEIERBOM @ LT A 58 A4 AL ik .
object._ _getattribute_ (self, name)

W7 2 TR A b R DASE BT R LB @M T ). AR B LT getater (), MJE#H
AN, B _getattribute () BAMIFHAEH L5 &K T AttributeError, A E
WMaR e (FEN ) B HEEEUE S & —4 AttributeError [, iy 1S 7 & A ) ORI
W, S Y 3% 5 2 VA R A () 44 PR 18 6 2 O VA Ok U5 1) B i 5 B AR AT S %, BN object.

__getattribute__ (self, name),

ik

WEITIRAEAE R i e A B N B 2 R A 25 R B DL AR SR T YR TSR] BE 8k
e BT EEK.

XFTREE R BURIETETT ], 51— #iHdHF object . __getattr_, [iilFZ%L obj #l name.
object.__setattr__ (self, name, value)

W EAE A JE M R B DR XA S BURIE AL (BRRHELRAF R LB F I o name Sy

JEIEAATR, value g ENRE JEVERIE

MR setattr () MEIRMELE —DLBEYE, BN ZRHAEAELTE, Bl object.

_ _setattr_ (self, name, value),

X E BURB IR, 251K — 1 #iTFF object .__setattr__, M Z4{ obJ, name, value.
object.__delattr__ (self, name)

KT __setattr () HHAER MR TTARBE . SRV IZTE del obj.name X T X RA

N A

XFRE R BURRIEMER . 51K —A> #iTFH} object . __delattr_, [flilfZ %L obj M name.
object._ dir__ (self)

BIESAEE RN R dic O WA . REMEDIUCS— AR R . dir () SRR
AT RN 5 R HHE R -

BE RRE TR

FRRSAR __getattr_ Ml __dir_ iSW[giHISR A ONBHUE R TR . AR _ getattr_ pR
BN M52 2gk, HATRH— B4, HREETESRER G &4 AttributeError, %
EFERKEobject . _getattribute () RIEBHXTEFHBNFENEN, W __getattr_ e
E@Edicti R, RIS K4 AttributeError., WIRIRE], BSPURMEA SRR H 45
RIE.

__dir_ BBV UARSZATM SR, I HR AR s n] U7 R 2 BRI AT R LR AR G SRR
RIHAE, FHREE - PEHPRIRE dir O BREM.

RIS BRI (R E R AR R SR, PTRURHEE 21 __class__ JEMEIRE N
—A~ types.ModuleType T2, fFlan:

import sys
from types import ModuleType
T
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(% L350

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

ik

I getattr_ FIREBHY _ class_ He@mME BT BRI TOE R - B
AR 4 JRAE B (R R il A A ) AU J Tl XA 2 R S5 ) A2 -

TE 3.5 A KAEAST: _ class__ HHUEHBCHTE.
Added in version 3.7: __getattr_  fl_ dir_ BiHgE.

B0

PEP 562 - Kbl _ getattr__ fil __ dir__
TR TR __getattr_ Ml dir  pR%L.

ScHlHIR 2%

HX) LB IT—A FrR F R A SR 1EH (%

PATR AR — SRR (B #4935
H)o FERATFRGIH, “JEE” 504N #9E __dict

IR I A 2 B IEAS ERIERy 7
R RRAE S I ) B4 1 S
object.__get__ (self, instance, owner=None)
P VA DRI A E 2R JE . (BT s B Ll @t (SEBEHEI ). WER) owner
SRR TR R instance 2t AR TF YR SEBI, AnRiE L owner Re7 i) JEPENIR [B] None,
BEI7 R 2R T A B A R M EHE 2 5 % AttributeError .
PEP 252 48] get_ () FalrH— R ASE TR S . Python [ B P& I HR RS SCRF RS &
X5 AHSR, HESREE =y TR AT RERR AT S48, Python B B getattribute () SLHE
RAEAWNSE, TRENEEHE R,
object.__set__ (self, instance, value)
P 7 AR L instance $& 58 W T #2810 S2 B JE VA BB value.,
R, B_set__ () Bl__delete () KRFRRELM “BAEAIAS" . ELHTTHS A 4

object.__delete__ (self, instance)
W B35 DA B instance $8 % 1 T A 3 25 19 S5 090 B S 2k
fHIAER S BT REAFTE __objclass__ J@Mk:
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object.__objclass_

JEYE __objclass__ i inspect BIBRMFEONIRE WG E SUERYE (IR B IR A B T30
SLIBIEREBITRINA ) o XTI RAKUL, E 0] AR s R RO — e A (80736)
RSBV R S — MBS H (B, CPython 2475 C WS IR AR SR E Jy A BB IR IE) o

T AR 2%

BPUR, fdast 2 A “90EfT N XTI EM, HIE MU B AR g8 P s i By
_get__ (), __set__ () fl__delete_ (), WIR DXL E LT AT EFHEE D, EERFK
IR .
JE& PV B B T M BN — R R b R, R B MR . B, a.x BERITFSM a.
_dict_ ['x'] iR, RERE type(a) . dict_ ['x'], ETRIKIRER type (a) I EFHESE, A
HIETE3.

Hi2, WPRHEN E R ST RS I kI Xt 4, W Python nJ fE & BB EIAT A HH 5410 AR IR HI il ik
TR o X BB EAEN S IR WA PR W AR T 5 S5 & 07 ¥R S AR ) 645 AR k5

TS ORI A2 — A E a . xo SHHIAGTT UK a TE:

WA
T 7 BEAEL B AN o L R O = P A e R R — RS ¥ x . __get_ (a)
SR
WA EH — XL EH, a.x SR AT type(a) .__dict_ ['x'].__get_ (a,
type(a)).
RYIpr
AR E R, ALx SWHEAR IR A.__dict__['x'].__get_ (None, A).
feitd e

Kl super (A, a) .x ARV ASEIRGAE a.__class__._ mro_ WBREEAE A ZJRHIER
BIfIRIAI B. __dict_ ['x'].__get_ (a, A). WIR x AN@fiidds, WAMSAEHIREE .

XFLEG5E, RAERRZRE T E R T & TR vE . — MRS T A L _get_ (),
__set_ () Ffl__delete_ () WEEAE. WREEAENL __get__ (), WIHREJEME R B4 g )
£HY, BRI SRR T R A N B, RS E LT __set_ () /8 __delete_ (),
ME R — IR RR A WERWIE A E L, WE R A IEE RS, @, SR mne X
_get_ () fl_set__ (), MIEEIRFIALRMNIAE __get_ () k. X T _get__ () fl_set__()
(Fi1/ak; %delete_o)E@%&%E%ﬁ%%ﬁ%%i%ﬁi%?ﬁwE@ﬁi&éo 52 AT HY,  AEECE IA 25 00 ET A s
BT E

Python /7% (f#5H @staticmethod Ml @classmethod ZEMHIA 1) #BEVE A FEE IR 28 R LB o
P, SEBITTDAE S ORI S k. 33X Fe i B SO 3R A5- 55 R ) 28 i e SE IR —HE AT A

property () HREUENEAEIEREIAI LI . I SL BN B E BB AT I

__slots__

_slots__ SFFRATT A M S I A A R (AR S ) IR SR RN dict_ R weakref _ (BRAERAE
_ slots__ i X HB A BBl 2 AE AR T H . )

MMM __dict_ n[PAREE 0. JE Al AR n 153 B4 T

object._ _slots___

XA FAE BRI A7 H . AR AU ul b S0 (1 928 B 44 L) AT ER P81 __slots__ 2282
P AS BEOR B 23 1) BELAE B Bl A A Sl dict Ml weakref__.
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i __slots__ Y S50

o AR H A _slors__ [IZRET, SEEIRY __dict_ Ml _ weakref _ JEMREE AT T AIAY o

o WA __dict_ AFE, SLHIAEELAARAE _slors_ E LA AR BRI, 28— R0 A
BAWMER 5] % AttributeError, WIRFRE A HAS BIE, WECR ' dict_ ' IAEIFE
__slots__ BRI R A .

o WKL LBIRE __weakref _ A5, WE LT _slots__ B2 CHE HESLBIR 55 F . iR
FTEIAFEEE, MBS ' weakref ' MIAZE _slors_ PRI FH .,

o _ slots__JEIAT HEANAE B A QAL 55 FERZEH DI . FL, BT RER R ME T slors_
B S SEBIAE B EBAME s S, R 78w A R .

o _ slots__ FEEHAVERIA HIR T LB FERXFEP R _slors_ fE TR H. Ak, +
R EHRAG __dict__ Fl __weakref _ BRAFTCATWE LT __slots__ (Forp 24 AL EATAT W Ao iE L1
Z4H5) o

o WR—ANZEE UL BEAE AR e X, M B2 B S S As BeRe AN v ) (B AR
EAZ MBS 20 o X SRR & AR AR E Lo KRBT RES TSI —BH 1E U 5L
MR .

o MBENIRAE H "variable-length" W B K A 4l int, bytes fl tuple FIEE X TIEEW
*_ slots__* NY5| & TypeError,

o ATBAHAEFATFER B iterable F#n] PAREIRAE S, _ slots__,

o WM —A FHRLE _slots_ WRAH, WIRZTF B SR VRS OL 24 R 2 S (B T 9 ok A
JEVESRALR B inspect . getdoc () THIFHFE and displayed in the output of help () 4y o B8 SC
R FAFER

. _class  WHEGERI IR _slots_ BESERIER.

o WA 2NN ZEMRMRE AR, (BTN EE BN AR R (it R H
BRI R) ——F 5| % TypeError,

o @R iterator T _slors__ W2 iZak AR W& ME AN @ —Ndescripror . {BJ&, _slots__ JEYERFH—
PR

3.3.3 BENKEIE

W NRYR T — AR, SEXDNRLE WA init _subclass_ (). XFE, w5955 A 1
RAT NIRRT RE. X 5B man A R VIR B, HA 2 1iss HAES2 m e 10 W H R € 28, i
__init_subclass__ MRERTE LTI FERIRERLN T2,

classmethod object.__init_subclass__ (cls)
MFTEIRAE TN Bt SR o cls RER AT 1280 WERE SO — Sl sL vk, ok
Rl 4 2T
BH—AHEN KRBT SH WL S EHRER __init_subclass . Jy 7 5 H Al H
__init_subclass__ MJRHEL, W 2Y4EIETHEEMN BT SER MBS EL SIS, Fia:

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
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object.__init_subclass__ KIERASSBUT AHIAM, RAEEESEOR ARG K — 4R,

il

JLHHR metaclass FPILERMYLGEH ISR, HFASPAES __init_subclass__ 5LHL.
Shrryoee (MAEEMER) miE type (cls) Y5,

Added in version 3.6.

B RPAER, type. new_ () RFHMIZEIFXILHWAH__set_name_ () B THRIXIR AT
¥

object.__set_name__ (self, owner, name)
TEFTAE 2 owner BiRIEIT HAH . O R CHIRIEL %K P name:
class A:
x=C() # By AF: x.__set_name__ (A, 'x")

WA SRR A B B2 Gl T, __set_name_ () REASBHEZNEM . WHLE, WRAEH
WM set_name  ():

class A:
pass
c =CQ()
A.x = cC # HF KB A
c.__set_name_ (A, 'x'") # FxAEW AL T

PEES WA £ 2,
Added in version 3.6.

pIr-S
BONTEOLT, KM type O RMWEW. BESE—NDHWGASENIAT, B8 2905H0 ¢ 5
type (name, bases, namespace) [HgEH,

KA E TR B AT A metaclass REFSE, St Rk — M & LS IA IR H T8
file ZEPAVR/RBIH, MyClass fil MySubclass #B/& Meta f5:11:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEIE 8 S S I AR H A 5 B - S RO AE T T T A i I TC B A A4 8
WA SUHRATING, B 2 AR

« fil#ht MRO %% H ;

o B MY

o HER LA AN
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o AT
. BIEKATR.

&4 MRO % H

object._ _mro_entries__ (self, bases)

AR— TR E PR Z type BSEH, MATEIZHEIPEE _mro_entries_ () Jiks
HISREN T _ nro_entries_ () ik, MAEQIHERIN I KA BBHONM _nro_entries ()
ZER o AT IR R I %%é’a‘ bases T2 5 R B2RTCH, IF HAAIR [l —> d ke 1 R B A2
FRR AR T . BRI TCH N BE =S FEME LT, RS EAT G 2%

S UL
types.resolve_bases ()
HIAHEIT A BT type SLHIRTEE.

types.get_original_bases|()
HHM mro_entries_ () BMZAMHRIL “FRAAHEZ".

PEP 560
X} typing FEHURIZ I B A% 0 S

HEE LR TTE
K —ANFE5E SO E 1 24 Y TCISR RS DA HL:
o ARPCAEL HEA BaERE g, W type ()
o MR RAOCEM H R oE type () BSEBI, WHSBCEB S,
o ARG A type O BSEBIVERRATCE, S0RESCTHESE, WM FALIRAER T,

RITIRAERITCRE M BAITER L (RAG) AR ER LR ILE (B type (cls) ) Wikl
UEIRAERITCI BN PR A X SO — A TR WERBA — MR TCRAF &R A, W SRR IK

H-HbH TypeError,

EEAGETE

— B T4 M0, SR m 2 250, W u G _ prepare_ @, BRPA namespace
= metaclass.__prepare__ (name, bases, **kwds) MIERWEM (Ed WIRELEAR M EISN ¢
ZH, MR AEN) . __prepare_ JYEN MUBESHN K7 % . __prepare_ IR [E| {4, 25 (0] 2
WG A __new__, {H@Y45 A0 LB Z ay 25 25 (B 208 DUE|— A3 dict Ho

WRICHBA __prepare_ JEME, MSEans 2SR RRIRI — S HH FPGT .

S0

PEP 3115 - Python 3000 H1¥j 53
5|\ __prepare__ iy = (04T
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HITHRER

KFHESPL (EPIT) exec(body, globals(), namespace) HERBIMIT. EFEIFEH Y exec () 1Y
%Ei%%ﬂ??ﬁ%m)(ﬁi? PRA N EBI , VAR A R (BFEEME) 5K B 4R RI MR
H 7N

B2, BPEEY20E SO T BN TRRT, FEZE IR e LB DR JiE A B 2R E 2 R b L 44
i *”‘rngﬁﬁ W SEBIR S — N ES BRI ER TN, BUE Ty AR i e =R A
__class__ 5|

BIEIEIR
—HPATRF R MIE TR G428, BiELHH metaclass (name, bases, namespace, **kwds)
BTG (SRS 515 A __prepare_ W)

WmAREEE P EEM T ESIHT __class__ B} super, A%@XT%KLL:»%@I}F/TE/J super (
__class__ firg| [, X2mgmiFEaspra 2R mes . X8 HZESHIE X super ( %ET@
Zifﬁ%“t%?iﬂ%‘ﬁfﬂ% ok E 2, TR A AT 2w U A 2R S ) B AL R 4 ﬁ%ﬂﬁ%*’*ﬁ%%{
KARIHAY

CPython iﬂj&éﬂlw TE CPython 3.6 K Z 5 WA H, __class_ Bt afENEmH = IEﬂEPEI’J
__classcell  ZHBEH LI, WRGETE, B EERES type.__new_ JHH, PATERE
WHpI iR Ib %2 . ﬁn%f IXFEAiC, FE Python 3.8 5| & RuntimeError,

YA ICE type, BEEALMRA SN type. _new_ GRS, PATHISMY H E P BRAFAEA
JEEUE S v i

1) type.__new__ FERWHERGH/EEPIGE LT __set_name__ () FrEMEM:

2) X set_name__ Jy ¥R BTE SNSRI E I SR I T 44 BRatEA TR :

3) FERET I VAT I e e I B A BV init_subclass_ () #F
EREMNPORZ G, BB EERE P MRREMR (WRAREE), SRR EEERT 2 Lk
95 B Jrri i 45 25 1) o

Yilid type. _new_ QUE-—AHREES, RPN a2 2 ML S IR S PEH B A8 104 P
EFER G EXAFRIA BT DA BB, JEE NSO R __dict_ &k,

S

PEP 3135 - #iiy i om
iRk __class__ MEEIH

TTEMER

JCRHETEE AR iz Cad sl ERRReE. B, #Od. A3i&ET. A bEiEeE.
B, HEZLA K A S IRBIUE /R 4545
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3.3.4 BENEHIRFREE

PR ¥R ES isinstance () fll issubclass () WEBREEIEIATH.

FERIHh, JTH abe.ABCMeta SEIL TR 275 ¥ DME ARVFRHIIG S (ABC) 1B “HEELZE” RInBEM 2K
aRA (AR ERAY), FEHAM ABC Z .
class.__instancecheck__ (self, instance)

WIS instance SR class 1)—A> (ELHEZEIEE) SeBINLR BB WRE LT, WasaR

PASEP isinstance (instance, class).

class.__subclasscheck__ (self, subclass)
Return true Q15 subclass N AN class B—> (BLIESRE:) FRRNGREE(E. e LTk, W
2k E FH PASEEE issubclass (subclass, class).
R VAR AR R R TR (J02) . BNIRREIE NI EE LR P HE Lo X5 5T 5L
B R T B R — 20, AR O T LA S S R 2.

S0

PEP 3119 - 5] A #i53E3k
oW I g 45 A&, W & _instancecheck_ () MI__subclasscheck__ () ¥ E
isinstance () fll issubclass () 74, MAIIEEMSIHLE H T HRE T BI040 5 52k
INZE (S0 abe Fidk).

3.3.5 EHlZBIAE

M K A A7 wE, fiH Python (7 18 SARILR AL — A generic type FEAEXRA AL . BN, 1ist [int]
XFERARAE AT ABU R ZOR—A List RIETAICRIYN int KA,

S UL
PEP 484 — 2RI iR
748 Python Ht Jj TR BUFRYE I HESE
Z
RFFESAIZ FAZEBIXT G SR
Generics, I P71 2% Al typing . Generic
A KA LI B TR E S A0 R S AR 2 28 T TR 0 0z F 2R SCRY

—AR B F AT LT RIAR R __class_getitem () WA REHIES L.
classmethod object.__class_getitem__ (cls, key)
Fie IR key ZHURR B MR BLIR ] — A FRRIZ BUE R L T TUATA

MR FE XN, _ class_getitem () £ EINIMHIETVE. WL, MEPE LI EA LB
@classmethod i,
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__class_getitem _ gyEY

__class_getitem__ () BJHBRAVIIREREZ BRI TN FESAL A 7 (AT IX SE2 I ] 5

B DATE BT E S T g B SR AR AT M B & Lz B, ANy
BT __class_getitem () BYPRUEFE R 4kHK, B ZM typing.Generic 4k, XA4~2H
_ class_getitem__ () £,

PRIEPEASMAE LI__class_getitem () HE LI RETCIAPER = J7 KAV A5 47 40 mypy FT B -
ABBAEALAZE B TRAFDR MY H B __class_getitem ().

ﬁr@ H*
o (O

N

S

__class getitem _ 5 __ getitem__

WH, M S8 AR I — X R ST AEIRAT R IR P e L _getitem () SEBI¥E. Ait, qnsf
BB R AR B2 — 2, WRRBRTH__class_getitem () FH¥k. __class_getitem__ ()
QAR E e S, R 243% [B]—> GenericAlias X}42 .

B A3 X obd [x] KB, Python M#RES: & BLIE T THUXAEAY L RER A& W21 __getitem () if

{%__class_getltenL_()

from inspect import isclass

def subscribe (obj, x):
”"”ﬁ@%iﬁfﬁ 'Obj[X]' é/\]%%nnu

class_of_obj = type (obj)

# R obj FrEMEREXT _getitem

# M H class_of obj._ getitem__ (obj, x)

if hasattr(class_of_obj, '_ _getitem_ '):
return class_of_obj._ getitem_ _ (obj, x)

# &N, wE obj] BR—ANMKHFHZENT __class_getitem ,

# W ¥ JFH obj._ _class _getitem  (x)

elif isclass(obj) and hasattr(obj, ' class_getitem_ '"):
return obj.__ _class_getitem__ (x)

#EW, 3lX—NMRE
else:
raise TypeError (
f"'{class_of_obj.__name__}' object is not subscriptable"

)

1€ Python "1, g (28 H SR HAMZRAG LB . — DT RIIBEFR %I metaclass, I HIRZESSAR R
type BIYERNENIHICE. type WHE N __getitem (), XREWRE list[int],dict[str, float]
Ml tuple[str, bytes] XFERRBXERFFE  class_getitem () HFH:

>>> # list L "type" KIMEANH TR, 5 XL H X —#:

>>> type (list)

<class 'type'>

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

>>> # "list[int]" ¥ ¥ JH "list._ class_getitem__ (int)"

>>> list[int]

list[int]

>>> # list._ class_getitem _ ¥ iR [l — 4/~ GenericAlias Xt %

(BT )
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(#z E70)
>>> type (list[int])
<class 'types.GenericAlias'>

SR, AR —ARIBTEN T __getitem () MEEXICE, WHHBOXEMRERECRRMWAT A . XI5
—MBIF AT LATE enum bk ]

>>> 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'>

W

PEP 560 - X} typing BEHFZ R B0 3 F¢
N2 class_getitem (), -+ I B £ 55 _ class_getitem () T A

=}

&__getitem () #IHH

3.3.6 #EH#ITTIEFAMR

object.__call__ self[ args... ]

W YESTESLBIVE N — A e UM Wi A ansfe LTI, W x (argl, arg2, ...)
MREA AW E M type (x) .__call_ (x, argl, ...).

3.3.7 RilEH/AE

RIDASE SUR A ¥R SE AR AR AT 5 o ARE R 2770 (W0 7] /s o) sk 45 (n F 44) , (HLn] L2 HAbTE
2o FI LA 7 0 SRASALL 7 ) @ AR AUl S5 TW%‘EI’JTHZ&????JJ‘E%E’J%V?@*&@Ik%HO <=k <
NHA N ZFHE slice WRIKE, BNE XL TREWTERE . st/ MA@ GRS keys (), values (),
items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK update () i%fﬁ%,’é
110947 RN 5 Python [FRIE F HXF 5 AL, Al collections. abe BB T—/ MutableMapping
abstract base class VMEMRYEH__getitem (), __setitem (), __delitem _ () Ml keys () HHIHEA
SRR . AT FAA AL append (), count (), index (), extend (), insert (), pop (),
remove (), reverse () fll sort () SEJ¥k, iR Python fFRHE 1ist XGIBKE. &5, JFHIRALA NVt
%)‘(Tjdﬁjiiﬁ@_add_ , radd_ ,__dadd __(),_mul__ (), _rmul__ () FM__imul__ () %
FIERSEBNE (F8PHE) MRE (FHER); BN E CHMBEZEAF. H/ME IR 51 #R 58
W__contains__ () FYEARVFERGE A in B84 N?@%ET in fpéiﬁ%ﬁﬂﬂ%ﬁfﬂﬁ% XS,
MR A R E . T AME LRI PSR iter ERAESTPAH: X
TG, __dter () NMIEAXSRMEE: XITIFS, W24k EPEI’J'{E

3.3. WK EBH 49



https://peps.python.org/pep-0560/

The Python Language Reference, A {Thi# 3.13.0rc2

object._ len__ (self)

P IEASE LN BB AL Len O o ARG IEZ, PA—4> >= 0 (BN .. [Ah, dR—A
XMRAREX __bool () JiiEMH __len_ () J5iKiRIBIE N F W EAEA /RisH PR BA BE.

CPython SZHRAN Y : £ CPython ', TR K FH K HBEN sys .maxsize, IR KE KT sys.maxsize
ISR (40 1en () ATBESG| K OverflowError, ZER; ILEMAEMIAT| K OverflowError, X4
WAESL __bool () Jiks

object._ length_hint__ (self)
VA B B PASE I operator.length_hint (). WiZRFIXRKEMMATHE (TR TN
FPrK ) o KBNS —A >= 0 g, RIPMEW A AN Not Implemented , X&PEHAES
__length_hint_ FESEENIFAER—FLRE. B yEaii e A T IebERE, AR ZRIER iR,
Added in version 3.4.

ik
YRl FIR=A LTI . AR B E A

[a [1:2] = Db ]
NG H

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

HAbTEAPARCEHE . WG A )T TS 2 DA None fh4E.

object._ _getitem__ (self, key)

TR AL self [key] BYSRAE. X Tsequence RBL, HEZ WSV ABEE. 1ERTEIT, ©
IR AT RE L RF slice X4, X ERG|I W SR @I I, Q2R key FZRBUAIES, WA EES] &
TypeError. {3 key JFHREIEATERE VAIMNIE (FEIATILAT O8RS | R R R R 2 5 ), LY 24
5% IndexError. XfFmapping 258, WIS key -AE] CRFERZT), W 245 % KeyError,

ik
| For TEHIEA N EIERT I SHITHER IndexError DA IERfHAS I 5 751 145

Ik

WFh I —A class B, W RESTEEIRETYE: class_getitem () MiAfE _ _getitem_ ().
TS0 class_getitem__ Y5 __ getitem__ [ fRENS -

object.__setitem__ (self, key, value)

P EPASE I ] self [key] WMH. HEFNE_ gecitem () #F. AXTEELIIL T EN %
PR T 75 BB U R T B O E S S M, U2 A R e B . AN IERRRY key [ERTE R HY
BENY _ getitem () JYEMEBLMIA .

object._ _delitem__ (self, key)

VI EPASE B self [key] WIMIBR. WEFDE_ getitem () #MIF. RMXFZ LI
W AZALBR T 75 B G SRR R, R T R R R U R . RNIERINY key {H T 5] K 0 S
5 getitem () JERITEDLAHE .
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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)

P X TR S B A St (Bt ) BRI H RGBS (+,- ° Y, "%, e, /,//, %, divmod (),
pow (), **, <<, >>, & 1) K L8 bR R S AE 22 B VR RO SRS AR i Hﬁﬁ/\T%”Eﬁ%i$[ﬂ
I A B, Sk s Tx - vy WME, Hpy BEA rsub () FERIEM AL, WY

type(x).__sub__ (x, y) iR[H] NotImplemented B type (v) .__rsub_ (y, x).
T YEE =JChUT) pow () #Ké‘%ﬁwﬁﬂﬂ_rpow () (PR Ay 5 i 4 ) 22 R A 940)

ik

WERATBAERCR BN A B EECR L) — 728, B R TR e is B S ik, I ¥4

SeT ZE BB AR U DT IR A - A ﬁTﬁ:ﬁH‘ﬁéﬁﬁa LRz HAT -

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)

X 2 7 3 A S B 4 ik B R TR (+f = = Bs, /= /=, %S, s, <<m, oes, 6=, s, [2) X

YET7 IR M 2l AT A (X self BEATIB O FIR I 455 (G R 0T LA self (HX AR 70).

REANTTERYE L, B R ZTT AR ] Not Implemented, WA RV i34 5 LA RF 0] 1R ?'th%

ke HOEUE, WK x B—PNHA__iadd () FERIRMLH], W x += v HEHT x =

__dadd__(y). @0 iadd () AFELE, SEWH x.__iadd_ (y) i#R[i] NotImplemented, ﬁ“]
XH A BARIZETMITE, SRR Not Tmplemented o WISRARAESE il [HR 2I 4 SRR S0 vk, TH ARSI E T

{ijj None —ﬂﬂ%ﬁﬁiiiﬁﬂﬁ PELZ L EILH’J*H&A(%

ST AR AL B AL, AR AR vk - Bl = RIS\ R B AP R R A SR Y
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FEH x.__add__(y) Mly.__radd__(x), WFEXx + v RKE—FE. EFLHET, SR E R
REFECRIUMAY 5% (Z 1L fag-augmented-assignment-tuple-error) , {HIAT R 5CFx E IR BB — 7).
object._ neg__ (self)
object._ pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
PO AL — e ARIZ S (-, +, abs () Hil ~).
object._ complex__ (self)
object.__int__  (self)
object._ float__ (self)
PR K 2675 ¥ PASE I N B R L complex (), int () Fl float () o M 243K l—MHR A {E.
object.__index__ (self)

P JH U 5 ¥ PASE B operator. index () DA Python FF % o4 MR ACF X G 4 R BRI I35
(Bl R s02 NER bin (), hex () Fl oct () BRED. FFFEIH EFEEFE N S8 TRECRA. o
1R ] — N
WARAESN _int_ (), _float_ () Fl__complex__ () WMV FHNEREL int (), float ()
complex () ¥ N index_ (),

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)

U8k By v DASE IR N BB 2K round () DA math BREL trunc (), floor () Ml ceil (). BT ¥
ndigits 525 ___round__ () FWIEHLZ AKX EE T35 1 3R EER I 24 2 R S 8l Integral GH N

int),
WK int_ () B{__index__ () ¥ARYEE XN EKE int () 2EEBE_ trunc ().
TE 301 JRAR LA ¥ int () BIEY trunc_ () WIMECWEFE .

3.3.9 with {E4) L T &EHEE

ETFXERER NG, B X TP Twith AR E S B TR BN SC B F U AR A H e AR
B FEIBATE B SCARET AR, EE M with i84) (FEwith 154 ddfid) , (H2t ] DA B R
BT T ERGH .

R SUE B M I R AR S A A SRR A, BUE TR IR, RPAFT I SO SRS
BT SUE AR E 245 E., 1S5 typecontextmanager .

object._ _enter__ (self)

NG X GA KBTI BTN 3Ce with AR S HE XA TARRIEEE] as TR HEER HAR,
WA -

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

IR H SRR E BT RGBT RS S HEHE TR ECE FSGRI R R E . WER BT SR LR R
BHE, =S None,

WEARARGE 7w, I HAr kR i e (R A %), R SR M Bl AT, s
FEIR H 5 YA % I AR AL

R __exit_ () IRANIRERG| KBRS, LRI ERTHL.
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S0

PEP 343 - "with” i)
Python wi t h i A ALTERA . HRARHG.

3.3.10 EHIZEACEPRMESH

MTER P R A TR, BOAA VAR B B SR, PIANTE MyClass B RRBISCRFRIIE LT case
MyClass (x, y) MHRICAN . EREMMXAERIRN, FAE L—A _match_args__ J&TE.

object.__match_args_
RAE R AR — DT AR e . MR Tl G E S B RGN, AL B SRR
et RTS8, T __match_args_ "R RAEARE N BT SRR IEJRIERLSE M TR O O .

25 v, U MyClass._ _match_args__ Sk ("left", "center", "right") N EIKHEH case
MyClass (x, y) %M T case MyClass(left=x, center=y). iz d S B01 FE 0 H/)N
TEET _match_args__ WhITRMEE: WRBHE R TEH, WL n 5% TypeError,

Added in version 3.10.

S0

PEP 634 - Z{ALEGPL i
A %% Python mat ch {EA]AY AL LA «

3.3.11 EE PR IR

SR Iy Python G T — 1 R 7 BCHL SO S5 A0 TR Iy s MRS A 2R

bytes fil memoryview SEEHY, AT fE 5 = FE & SUBAMY Zih X AL,

BRG M IXRAEEHA SN C Sy, {EA] Python RS2 BZ ML 2 T BB «

object._ buffer__ (self, flags)
MM self RN XEEPIRA (A, M memoryview HiE#E) . flags ZHURNETE R
XA R, Bl 2k Bl Zenh X g i @7 5. inspect .BufferFlags $&ft T fif1L
JERREEEAN T IR AR [ — > memoryview Xf4R.

object._ release_buffer_ (self, buffer)

WA p AN B8R o buffer Z2HURFENZ B burfer () iR[IH memoryview X}
%o WO BB IATAR X BE R % e vh XA . 38 243R 1] None . ANFFEHATLAT LAY S vh
XX GRAFER LB T

Added in version 3.12.

B
PEP 688 - i g% pp X Ppil f£ Python rjra] ijjfi]
5| A Python __buffer__ fll __release_buffer__ Jik.

collections.abc.Buffer

ZnpIXRAUE) ABC.
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3.3.12 %A EERK

X E LKL, FEIR T AR B AR IR U BRIEAE HoE SCT R RIS AP R IE AR AR IR, TR BESE
SAEXR GBI I . AT AR AT RS &5 R 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 1 5 1 S BEAE T A 3 S8 B R A N 0 TR X R & LB LSRR IR 5 IR WI__hash_ ()
M__repr_ (). WURXLTFIEMRAER MM TEEMEHRDRE, WY ENEX LRI R 5 KRR
FHIRF R W

>>> 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 IE A2 A IR ] — R R I T i AR OC3ERE T, T A A BRI T
I} G SE ) T AR

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

True

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

BT T IEE TS &I S e AT S PR, RARAT AR RIS 2 S8 getattribute. () J5
%, BRSNS

>>> 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
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PARIT S8 getattribute () MLHIAARRERS PIRRAEE BEULASR AL T 2R 2, AR M2 e
T;%ﬁl’:ﬂ%%ﬁ%ﬁ M RIEE (RRIR T must WMBCEAEIN G H B E VAT IR & — B th AR At i
iR

3.4 thig
3.4.1 TIERMR

awaitable $fR EFSLM T __await_ () k. Masync def BREGREHWFET 2 BRI EE X4 .

ik

M A types.coroutine () REMasAYLE BT IR [0l i) generator iterator W8 F ] E X4, (HEANIE
REM__await_ ().

object.__await__ (self)
WSIIR [8] —A~iterator . .24 8% FH 9 55 Blawaitable %52, B, asyncio.Future SZHEL T I 7 ¥ A

Hawait FikaUHIHFEE .
51k
RIEFASK _await_ FFR I EIEES A ARG 2SR BB hE AT AT BR ), PRI B o

Hlawaitable WG 1) F PP THERR A RARSCIL (1 asyncio) LERtE.

Added in version 3.5.

B,
PEP 492 T fifi A 5 Al SE X R TR (5 B -

3.4.2 HIEMR

WAZAT 2 JE T awaitable 35 . PIMERYPRAT AT DA __awaic () FFIEAHERARSE N . LRSI
FrItRMEy, ERERETIK stopIteration, Mi%FHAY value BIERAFHGRIEME. WERMET % T 57
W, BB NSRRI L. AN Y BT | RGP StopIteration Fi.

MR EA RS R TE, BRI A MG I ik (B R B KBy 7 k). 2, SEMAEA
[, PRI AN ERESCRRE A

T 3.5.2 JRA R AR AR T SR F— MR IS — R 5] & Runt imeError.
coroutine.send (value)

FRIR SRS PRI PAT . WI2R value 2y None, XM FRIH__await () FrHREIIEREH T —
Ti. W5 value AN Fy None, M ERZBHLA S EIMERNIERIR W send () ik, HEER (GREIME,
StopIteration @ HfthF#) K5 bkt _await_ () iREMEIFTIER A SERAF .

coroutine.throw (value)
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coroutine.throw (type[, value[, traceback] ])

TEMRENGIKIE R R 2T SEOR MR ER R AR chrow () ik, WERAFAEIDS
R B, SRR GG . HEPR (RIEME, stopIteration BUZ2HANFH) K5 F
W __await () REEHATIERRIGERAMAN . WERAZFFEARLEYME ABEEDR, W 2450 7

TE 312 fUAS KA AR T 85 /N4 (typel, valuel, traceback]]) B8 5 H I T BEFE AR K 1) Python iR A H15%

coroutine.close ()

BT iR AR B E SR . MR MESCER, MM S R AT A B EUDR HR 1 R AU
Wclose () ik, WMRIAEEIT L. RTERIEHRNGIK GeneratorExit, ARG A
. w5, WESPIHCHEERIT, WEERARPIED.

MRS GRF B BB, S DA EAC B AR SR A B P

3.4.3 FLENE

S+ F ERE R MEH __anext_ F7iAHIHMF 2T,
S EREfEasyne for i .
object.__aiter__ (self)

WAURIE —A> 54 5 RERXR.
object.__anext__ (self)

WRIL A T 4 HrE 2 B R — S . U7E RGN %5 % StopAsyncTteration
B,

S IR R I — AR B

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def _ anext__ (self):
val = await self.readline ()
if val == b'':
raise StopAsynclIteration
return val

Added in version 3.5.
TE 3.7 MUAS A AE T AF Python 3.7 2 Hi, __aiter () A PAIR[E[—A> =T S FFxd ZOIEREPERAT A 077 % X,

ag o

M Python 3.7 ¥y, __aiter () WAURM—DFRPEAENR . R IEEMTHALN REFF T2 TypeError
B iR,
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344 R L TXEERSE

FHETLERER ETUEZEM—F, BREBIEN __aenter Ml __aexit_ JrikiEFdT.
S PN OB fEasyne with iR
object.__aenter_  (self)
EL ERRT _enter (), AUAHRRGHET BEMALRIE—A T F 4425 £
object.__aexit__ (self, exc_type, exc_value, traceback)
EELERRT _exit (), CARNRBIHET BEBALRIE—A T F 425 .
S B SR BRI — AR B

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

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

Added in version 3.5.

&
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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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e import 1EH],
s type iHH],
o RAMAT K,

3 from ... import * {J import IFAISNEFTATE R AR FE AT, B TR R LT
47 o AL REAERLR A B .

del A HAR LB E— TR E  (BRARILSLPRIE ORI FRIEE ) -
B AR B ATE R S 2 TR R BN A SR RS b, B2 KA TREBZ S (Bl s R AUk ) .

R ARG AU, WOGZ AU R A i, BRAEF I nonlocal Mglobal, QIARAFRYE
SEFEBEHZ S, W4 JmAs e . (BEBRACREUN 2SR BN oS i SO S Rs . ) AnRAE A — MU SR
PR RIER S, Wh awEE.

AR SCA R B 44 B i R DA TR 2 PR AR AL BTl S7 R4 BRI 4

4.2.2 ZEREIREHT

YR BE LT — MU R ] U . AR ACRD e b SCT — AN JRraRAs B, AR et Bz A B
AR SCR AT R AR e, DA R 7 R 2% R 0T 0 35 AT AT AR B, R AR A B S AU
FIA TR ZAFRIAF G E -

B NAARAEACE SR BB, 2 i A& E MR SR o 3 — R BR AT UL R A S A ek
LEOPAZAR R R

M NAFRTE AT, 25K NameError 5. WM EIE R BN R EUE R, HAx & FR¥Em—
AR VRAS B, T AR S E 1K 4% B (E FH A B 468 i oK 9 2 B4R B fl, K251 K UnboundLocalError 5.
UnboundLocalError 2} NameError J—4T%K,

AR — TSR N O AEAT (0B S A A4 PR IPE A, DUARRE B pAY P 6 1244 R 8 02 FH S 2 O A x4 i AL T B
W51 24— AFFRAE PR E BTAE AR A B I 2 S B e X2 ARG E . Python it/
FEUTEIA I BLAAVRA RIS E B0 S AL T AU N AR AT A B — AR BRAY Joy A it ] i s e 2 A AR B ST
A A BRI E BRI E . 7521 UnboundLocalError () FAQ 4% HRIRBURBI .

WA global AUt AT W28 BT RE 48 BRI F 0 A B s J2 4 i 44 45 ) PV
PRRIERITIH o« AFRAEIR =B 4% 25 8] AR TRl i R 4 Ryt 44 250, i@ e S iz A U Rt A B
W22, AN E Ay 25 MBI builtins BURAGr# 2 0 . 2R 2SS R . NIRRT
IR AR, AR ERNE A S0 WERRTEN B S A PR B A 5K, RHE4 R 23 18] oA Eo
Apt. global THAJWAAAET BTAT Xt H 81 44 BRI B 2 i

global i) A — AU B & AR 48 BA AR A VR k. R —A> A i 22 A ol o 5 VR ey — &%
global if41), W% H MR MAPLIERERAZR.

nonlocal EATSAHAFAH N )44 FR8 7] 2 B FE Sl 6 & BRBUVE 3 40 e A8 . G SR8 @ A A FAET
ARA0] 4 B FREVE FR 38 WA G 13e 5 | & SyntaxError., £ H 4 RNEE[M nonlocal {EASREHYE.

BHANE ISR — R AR B3R . — A SRR B B 4 main_ .

R SRV R 4y exec () Fl eval () BIZEUe A PRI LR SCHBIRRREOL. 285E SO T RERE T
HoE AR AT AT IR o X85 | AR IR 4 FRARIT AL, BN AAET AR BE 14 Jop AL d e 42 ey iy
A A . JE a8 2R S ORI SRR T L . AESSACR B S48 PRIA VR T 2 W R i 12K
gy EALY RAITERAES T XA AR, (AR R21F AR, e
PAVT A0 5 B RV E e X R DA AU & R

class
a
b

42
list(a + 1 for i in range(10))

o
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HR2, FIA RS2

class A:
type Alias = Nested
class Nested: pass

print (A.Alias.__value_ ) # <type 'A.Nested'>

4.2.3 riE{ERE
KA 55) 2 Mtype IBAFIA T AR2AF AR, HATWRBRREERE, (HEATRBJLALLBISN. 472 H
B B E L, (HEMBUHSAESCI T PEP 649 () Python 3.13 rh i I AREAF I3
PR SRR AE R S 15 0 -
o NP2 A R G G ARSI,
o BERPZ A B BRBOESSIR . BRI RE SRR N T, (EHEOAERR g A 2
o BPRPZ A WRBE SR 2 B EIN R TS SAAR AN N AT, HHR SRR &
o SENFREIESIE . AR FIERIAE (151 R L),
o R HIE (2R AR
AR FHRAE AR LA THIA ) T BR RS0 138

o PREEAEIIRAENS V) H P 8 0 5 fin 44 2510 QRIS ARTE AR TR e IR L 1Y, B2
TR AR 75— AR Y, bR 3 i AR B A e A el b
SRR, BB ERAEREN T EE T . EIE?E%’@*%XE‘J%‘M@%&, JE# TR AR
P P S A B

o REEEBRF R FRRAAR GRS vield yield from await B:= Kk, (XERBATIELE THx
VEVE 3 Y 8 EC A A P sl U2 Feifr ) - )

o TERRYEAE RIS e S 24 RN BRFE A FFE IS il nonToca 1 iBAPREH e . X R AERIIE S,
DR DA A oAt P AFEAR AT sk A 1 BR AT TC R RRAE S| BT 23 B

o BORBRTEAE AR A TR PR, (EZA AR AR A T2 R S __qualname 1 SBRH R
XEXIRA __qualname  RABNTIE & S & AT RIXT R —FE.

Added in version 3.12: F73¥EAE 2 7E Python 3.12 Hi{E PEP 695 [—3B45| A,
TE 3.13 WUAS S AR AR o ARyEAE It TR AU S E0AME, X2 PEP 696 5] A,

4.2.4 15MR{E

Wit e ype A ﬁﬁﬂ@ﬂﬁ*ﬁwﬂ% AMERAE b AR AR . ORI Tl ad 2 20 0% i R AN Sy 48
E - ARAEGAE . XEHREE ﬂIE@JL%EjﬂJ%&*E’T RISASPORIE. MR, ENTAAEREARE
@lﬁ ]ibgz %%ﬁk{él‘

il

>>> type Alias = 1/0
>>> Alias._ value_
Traceback (most recent call last):

ZeroDivisionError: division by zero
>>> def func[T: 1/0](): pass

&)
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(#z E70)
>>> T = func.__ _type_params__ [0]
>>> T._ bound_
Traceback (most recent call last):

ZeroDivisionError: division by zero

BEALH S AR A ) __value @RS RRY _ bound  JEMEMTII A 2451 % .

WA B T2 6 S ) 4 R RS R IO i R B SRS REATH I o B, EHOR{ER RvF g
BT SR 5144

from typing import Literal

type SimpleExpr = int | Parenthesized
type Parenthesized = tuple[Literal[" ("], Expr, Literal[")"]]
type Expr = SimpleExpr | tuple[SimpleExpr, Literal["+", "-"], Expr]

BT VESRAL A E R AE AT TR A 2 NIEATSRAENY , TR Y BAE R PR (B0 (L P R0 4 R 74 2 4 7 e
T ENRAE ARV E S A -

Added in version 3.12.

4.2.5 WEHBZTEFIZRBNIT
CPython SZBEAN i : H A%l _ builtins_ , PSR T JE T SCE4HT . P NS B d 2k o B
AR EEN Y% import builtins HAHRN HUE MR H 1 JE M .

Eg/\ﬁﬁ%ﬂ%ﬂﬁ?ﬂﬁ*ﬁﬁéﬁfﬂﬁV\]E‘B@ S[E) LB Pl R A R a4 AR PR AR __builtins_
R BNN: X% R AT A (FEE— MO 20 Z S ) o BOAE T, 47
_ main_ FEHLAIE, _ builtins_ ELEMNEREB builtins; SHE R A HABAY PR, _ builtins_
M builtins B H S WFHP)—D 514 .

4.2.6 S5HERHEMRE
RS B 2 BT 22 T as AT AR g 36 . X REIRAE AN AU Bl 42:

i =10

def f():
print (i)

i = 42

eval () fll exec () RRESCA N 58 BRI TT AL BRA TR 44 7K - %ﬁTMTﬂHﬂ%E’JEjﬁﬂéE‘E% <[]
*%ﬁ%’*ﬁ H 28 EEI’J%E’I‘ETET‘KJE@/‘/E% S[E, MRS R 2 m T exec () Ml eval () K%K
ARSI R ER SRR G 20 IR REE P adsE, Wes I_JHﬂ’EHﬂ?WET%

U HH B3R R 2 ph T A 3 S VR AT IV AR PE R S R i B T A T
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43 BE

S 2 PR A B0 T 42 T D DA A B R s L e 8 A R — b s S R R RIS, D0 3] 4
FUAL, BT AR Al B PR AR R sl AT o 2 [ ]  rb VR 3 A DR A AR B LA AR BR BT 432
Python AT ds SAEA I FE TS R (PIINZAABIRE) HIIHES | % 5% . Python @il DA raise
ERRAHG KRN . REAPREE cry .. except IRRPRIGEN . KIERM final ly FAIATHUH RS
SEFHAN, BEIFALHRE, et min 2 kKA s EE ST .

Python YA IRANIR 2 “A A" B S AR BRER nl AR R T AR, FHESNZ kgAY, (B
AREAE S AR IARPEI B R MO B (FRARil e T2 BT EA S AT A BL)

Y ANFRGEERGAC TN, RS S LR IIAT, SRR LR, TR AL, E
ERATERRII(EE, FRAFR YR N systemExit [RIFE.

S Rl R BIAAR RN . except THISKIGILBIRISALESE : B5HLBIMRECGZH TR 3F
A5 o SEBIMDE L AP RAR A, T R RIS .

ik

5851 B ANAE Python AP I4LAGRST . LN A AT GEFE Python THEI B R AR AN et Je AL A, AN,
TR B2 AN RE B has A T ACRD BT R -

PGS Fry 155 NIt ry B RR DA Seraise 5 &) /NN ra i se {EA]IHEIA o

&ix
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CHAPTER B

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

%;%%ﬁﬁ?ﬁ%ﬁ?ﬁ%%%ﬂﬁnﬁ%%’rdﬁ)‘(ﬂ‘]%%éﬁfﬁ, 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 THAF|I, Python % E MK sys.meta_path, Mot Sioics
TREATKIRIN A o X LA G A 10 AR E B 1 15 I AT A B4 RAG RS . Jeik A A 4R At
LA K £ind_spec () WA, EEZ=ASHC AR, SABREN (ATER) FARBHR, Joiedikes
T FHATAr SRS SR 2 S 1 BB AL PHLA S 4 BRI AR o

2R 0 B AR R A T Q0 AR B S AR BRI, RRF R ] A G AR A REAL B A BRI
B, 2R [H] None. UIPR sys.meta_path &bt A2 2] 551 R R RAG AR M YL BT 5, WK 5] %
ModuleNotFoundError. fEAAHAMT] % i B _EA=44%, I S AR,

The find_spec () method of meta path finders is called with two or three arguments. The first is the fully qualified
name of the module being imported, for example foo.bar .baz. The second argument is the path entries to use for
the module search. For top-level modules, the second argument is None, but for submodules or subpackages, the second
argument is the value of the parent package’s _ path__ attribute. If the appropriate __path___ attribute cannot be
accessed, a ModuleNotFoundError is raised. The third argument is an existing module object that will be the target
of loading later. The import system passes in a target module only during reload.

X BAAS AT SR AT DA U [y Te A . B, ARSI BB ER v R 247, WIS A foo.bar.baz Kf
HRPITIHRFA, FTEBA T RERLS (pf) EA mpf. find_spec ("foo", None, None). FE
S A foo ZJa, foo.bar Fflit s WKl T K ST A, WA mpf. find_spec ("foo.bar", foo.
_ _path__, None),—H foo.bar 5gBA, Hiig—%HEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path__, None),

AU A AT A . 4L None IANKRF RN = SR AR, KT AL EU2R 1]

None,

Python fERIN sys.meta_path HA =Fhociie sy, — MBS A A BB, —FhEE A
VRERAER , 34 — BRI AT AR B import path (SR (Rllpath based finder) .

TE 3.4 WA KA JUB AR AR AR £ind_spec () AT find_module (), FHIEWFM. &
RENPIF AT AR B S AR EE G, (HF AL SAE AR AR ARSI £ind_spec () BIEHXMEHE.

TE 310 fRA KA H: ARG find_module () MAERT| % ImportWarning.,
TE 312 AR K AEASE: find_module () EMFER. 1HWH find_spec ().
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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)
else:
sys.modules[spec.name] = module
12858

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

THTER AR 40y
o« WSRAE sys.modules FAFFERTEL MBI SR, SARESTERFHR

o TEMEAAPITEHAE Z 71, ZEIRAFET sys.modules W, iX— AR REE, PR AL ]
AE (E#Zoas) SAHA S FeHERNE] sys.modules A]Fj IEAEEBINIE GL T 1) TCFR 1% 1A Al
SRR N OEA ) IE=

o QNS IME R, WZAR B - RN AR -- KA sys . modules FEEER. (EMEAFLET sys.
modules AP, DANATARAE KBt 52 m gl s i 2k A A S PR B AE R A7 . X S E A
[, JE& SR E R B R B TE sys .modules H1,

o TEALHLE)ESE AEIR R IATZ BT, SFANG SR ES AM S EN (FF L s 5 3
“_init_module_attrs”), EEFEM G 2385

o BIHHAT 2N BT 2], AFE SR RIE A iy 44 25 B, AT S SE R TFLA MR, hnEy
PR ELH R N A

o FEMBIREHQIEH (5 B4 exec_module() IREERIFA—E B2 AE T AL IR BT

TE 34 RAKELE: SARGCEEE TN ES AR TAE. X EAEPAFZH inportlib.abe.
Loader.load_module () F¥EEPFTH .

> importlib SE B G ELEMHR M. M2BIIAE sys . modules HEHAHA FRRRBUSIIAT L . Ry 2 ] B 2T A
IR AT BETE sys .modules WEEHLH H & o X8 T AASIIRHETT A, APHIERETEHAD Python SCHLHHEME .
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5.4.1 N#E;z%

PR AR R AL B M T e . BT, S AMLHIVEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI 5 . M exec_module () 3[BT (o (EHRE 0 20 ,

i eIV EN IR &
o ASRABLHLE—> Python &Ll (Ml N BRI ZH AN ERATY ) , TN E s BOZAERL IR Y 4 R iy 44 2310
(module.__dict_ ) FHATHIHAHIY.
o WERMBGR IR RATHRERIR, BNV ILG| K InportError, A3 exec_module () WG| & H1E
At 2t > AL R
TEWZAEOLT , AR EAS T DU R X5 FEIIE LT find_spec () J5iRFFR ml— SRS, H:
FOMEER S BBON self,

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 .

Added in version 3.4: JN##81Y) create_module () k.

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 I8 B Python & FREEEMN, X AR RES S ANEF, HE LR 2SS ARG A, (1
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,
Added in version 3.4.

5.44 SAHEXIEREM

EAMﬂéEMﬁ%@%ﬁﬁﬁﬂ%ﬂ%ﬁ%ﬁﬁ%?ﬁﬂﬂ%%ﬁ%%ﬁ,#EM&%&%&&Z%%
SRPEBARGEN__spec R HJREMERAE IS Hh A AL M H Al Bl 1
__name___
__name__ JEMELIPBABIRA ERIRE L TR BB HPRAEF ARG HME— R R
__loader_
__loader_ @V N T ARGAEMNEBLIHE I ma g 2. X EZRA T WA, HEmT
TR N B g IR, 0 ANFREC IS in s 1 £l .
SRPNEBARME__spec_ SRAEXAEME.

TE 312 A KA H: _ loader  WHMNMY5 _ spec_ .loader #i[d]. _ loader__ B #iFHH
I ¥45 Python 3.14 Fyi iz .

__package_
BERK) __package  JEYEW ARG E . HAELAUH— 7R, (HATPAS _ name  JUMIFIHIMHE.
MHUE— MU, H_ package {HMW BN _name_ {H. MUHIHUNZMN, X iRmER
fife _ package  WMBOAZFAFH, XT PR M BN HACM4 . 52178 PEP 366 [ #H %
iR e
IR __name_ R R R BRI A, H K E LI PEP 366,
o RV BARBE__spec_ SRAUEX A @M.
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1E 3.6 AR K EASH: _ package_ TS __spec_ .parent HAH[FKIME.
TE 3.10 fUA & AEAS T ImportWarning RFEFARLIRE _ package_ fU#F parent K5 % .
JE 312 R AR KA TE: M4 EB E _ package_ B ¥ 5| & DeprecationWarning i A &2

ImportWarning,

—_Spec__
__spec__ JRTEUABEATE G AR LG RBCRAAR UL . X __spec_ BYIERHBE R R4 1
TR & B I Ands feny i . ME—RYBIANE __main_, HAPHY __spec_ SAEXEIFATEA
None.
2 __spec__.parent RIEN, KM __package _ fEHFIEI,

Added in version 3.4.
TE 3.6 A KAEARE: 24 package_ KXW, __spec__.parent & HfERERYI,

__path__
WERBHCN . ORISR IEM A2 S ), WA BT 2 __path_ @Y. BYEELH
RATERXS, BAR __path_ AW HLNF PO . AR __path_ AR=, WTEEA
BB MR AFSFR . X __path_ iEEHEZHE T L P4,

ARUMBRAN ZEA __path_ &k,

__file

__cached___

__file  @WIBEH (WRECE, HAAMAUA TR ). ARSI (AR
MICPFERA) 88T ML R SIS EA R I AR BN I S A SCPRRGBRAR . X 2R 2 P 46
Bofyin] fER RN, BIANERSHEEE SR 1 C B, HHSRARGE A REATEERATRIEE X
BPEEEABCE T (B2 R PE S AR .

WRBE T __file. W _ cached  JEMEWWERWRE, BRI AL C gAY
e (B3R sefr) o BB MR M AN TR BAFAEAR BRSO IR B T DA MR o) L 2 13 SO -5 AT
TEMALE (2L PEP 3147).,

TR __cached  HMEFEARBLE _ file  WHBWRESWORE. 2, RS2, &
B MBS RAEHE (__file Ml cached W2 HTIRA M) FrH i U6 B i i 1)
J7 o PBEANSR— A& nT A ZAT I BB E@ AN RE S, IR AR L2 37 ol i 24 114

EVEWARMEH__spec_ MF _cached__.

5.4.5 module.__path__

MRPEE S, R MEREA __path_ JEME, B2,

WY __path__ @IESAER AN TRIIE B . FEF AP N, ERIEES sys . path EAMIE, R
FEF AR — MR R AL ES K, (A2, __path_ X sys.path ZEHZ R

__path__ WAUZ PR AU AR AR SR, (HER A fEHT sys.path BYMUIN RS 62
M _path__, ¥ H sys.path_hooks (WWF30) SAEM Y __path__ WP .

WAy __init__.py SUAFRTABCESCE R (AY __path__ J@f, 1 HiX27E PEP 420 2 HiSCBlan 4 =5 (6] 4
LR, FiH PEP 420 (951A, frd SR A AHREER IS __path BEMUBA _init_ .py
s SAU 2 B a2 A IS path_ .
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5.4.6 {ERHY repr

BOATEOL T, AR A — DAY repr, (ERARTT DMK FIARYJEMERCE., TEBCERHUAR UL e
2 I IO G repr.

R B spec (__spec_), S AMLEIRF 260 Bk A B> repro W1 A K W B AR AS B spec, T
AN F G P AR A 1) 45 AT MG BRI — BRI repr. BRFZ2A ] module.__name_ , module.
__file_ PAM¢module._ loader_ fEN repr (A, H-RHEAZ I 15 BN BRIAME .
PATR 2 I fe FH Bt L R ) -
o WA _ spec_ JEM, HHHESAE B S8 R AR repr. B Y JEPEA "name”, "loader”,
“origin” fl1”has_location” %545,
o WIRBHLES _ file  JEME, XSBEHEBIR repr 1)—F45
o WA _ file  {HRA _ loader_ HHUEHA N None, WIINZL#R) repr 245 FVERIER repr
) —45
o MFHAMED, HE repr FH FHBHY __name_ .

TE 3.12 AR K EASH: module_repr () H Python 3.4 E#F T, 7F Python 3.12 HEMFER HA ST
i) repr T RIBEE A -

54.7 EZEFHEEKY

£ Python M . pyc SUHFMMBEE SAF P21, B AR ® hEofin . py BT AN BOAE DL
'~ Python sl ¥E T 5 AGAT SCIF AP ORI SCPFR ol 1B U TR BRI R/ AR SE B — . fEIsfTY, FAR
GE L3l 1 X G S v BRAT ) TCRSC R AR SO Y TR i IR A A R0

Python B30 FF “EEFMAN)” ZATICNE, BIGRAFIRSCIE N ARG i (EI A 2 HOTR . AP e AR T I Ay
-pyc XF: A ARG AR XA AT IR A . pyc SO, Python il ad sKIG A JESCHFH- R4 SRy
A {E5 AT SO P A 7 (L EU R SR 2 S A R e URAS: A TR T e i ) A SCIF R %, Python
SHEFE S AP R A BB T A I A S T AR A L pye SUfF, REHAFAE Python it
%Fi%g%ﬁiﬁﬁﬁio HERT A . pyc SUIFARIERFT A WEIL ——check-hash-based-pycs
iR .

E%ZH&Z—‘&E&“E: BT BT A oy UM, AEBLZ T, Python WU SCHEEET B & 7 AT AT
A R

5.5 BETHREMENSE

TEZ BIE 448 M, Python A A7 JLANEIA R TR AR AL 4k . Hop 2 —Jgpath based finder (PathFinder), E&
BRWE D25 B FIERWimport path, FFAHARS HARE— I TR ZEBBAALE.

BT Eda B S AAE I TS A BRI MRS, KBNS B QBRI ALE I
Rk PR 8 AR AR R Bk A 2k H e ds

BN A 2% H AR A S B T SO R G BRI B 15 5L, T A B2 FvRRIR SCIF2E 21 31 4 Python
U (.py 3CIF), Python FTHG (. pyc SUHF) PARIEZZRE (BIAN . so SUfF). AEARHERE S zipimport fibR
SRR, BOABRR AR B AR REAL TR B zip SCUFRY iR SCPR2R AL

AR B AR T X RGN E . EATT ARG URL . R 28 A8 A0 a] DA 45 BR i 2 AT AT He (0 5

BT AR AR AR AL T BN 8 T AU DA REY RN E il T R R AR A H B3R AL. i, A SRARAR 2L
M % URL B4 H , ARV PASR S — >392 80 HTTP i CAEM 2% BB 8 1. X A~87 (W]
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TARXSS) W24 Bl A SR N IR path entry finder , DAREF KRS TER 2k B 28 AR i
R

PR AR EEE T &R B X ARG, HFlidmera path finder Fipath entry finder WA~ ARiEH
BB BT XA R R A AR AR AR T AL, SCRAAHI MY, BAE S AR o AR 7 s, B
KA — R EILH BN A MY Z RN, FEiH, THEERSMEN TR ASERENIG, FEEHD)
sys.meta_path #iJf.

MR, B H AR AER M B S B BT A B ey SE ANy, SLhs b, MRFEM sys.
meta_path FERETEENERS, HASH LML HERSFEIGRE R -

5.5.1 BEFEEKRSE

path based finder 2 S5 ERANMBE 1L path entry FHFH AR E (1) Python BIHLRIL . SRk H ik
SERR ARG FRINE, (HEMHALZRT I,

YER—FOCERARAL AT, path based finder SLBLY _EICHAR) £ind_spec () W, (AR EERINATF T —LL
BEINEA T, AR S FIRE AN import path 2L AN «

=5t Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffif]. &
XRW) __path_ JEMEW SN . BT AT @ f S AR R # s =

sys.path (& — MBI AU ROV E W EAR SR . EVIRILE PYTHONPATH FREEAS & DA L 2 Fp L
e AL L B BRINL B . sys.path PRI H 52 RGP E R zip X R H AL T
BRBHELE “OIE (S site b)), fill URL s8R ERZ ., 76 sys.path H Y LR
FT A HA B R AR S0l 20

path based finder ;& — Ffimeta path finder, [ -5 AMLH] 2 8 o 8 b SCHE AR & T R &R 40
find_spec () FiEHK )G Bhimport path # 3. Y4 %in] find_spec () f£ A path S}, Eff2— 1Al
TR ER B Fe——8 H b e N T S AR __path_ J@Mk. 1% path 2808 None, X%
NI ZR A, K sys.path,

HTBRENEERBSERBREGETHENLE, I LA REE K5 42 4 B X path entry finder
(PathEntryFinder). X FfEn] REARAEL WEIR (BlA R SA stat () AN, B THRENE
WASS YRR B WL B B2 4 H R R AF . XA AF2FE sys.path_importer_cache
A ORI 44, (XA G277 SE B A7 B 2 25 3R A X G0 B A R T importer X42). 3l 13X Fp oy
K, XFEEpath entry {5i B Wipath entry finder W) FESHE R R FHHEIT—R. AT AH BN sys.
path_importer_cache BREEA74% H DAMR i E T B AR A AR P TIR R H B R

WRBELXHAFETZAT, ETHBENERISSEN sys. path_hooks HFHEEANAT XS . XI5
T s 25 B AT WEHSWA S8, IEERNEERSAE . BT X R E0Z 0% ] A2
1225 H Wpath entry finder, )25 % ImportError. T HAKERIMNEN InportError XFRH T
VW F Spath entry FAXE N Ipath entry finder, % 5% 29 AW Ak Lz Fimport path 3. BN T V%
IR — N FRP R BT X TR R gns e (BITmT DA SO R 40 i 9 il UTE-8
BB ), WRE T RIS, ER%S| K InportError.,

IR sys.path_hooks ERLEEWREAG IR [Blpath eniry finder, NWETFHEEFEHKEF £ind_spec () FiEFF
1t sys.path_importer_cache Iff A None (R ILIEAR % H B X MY A Kk 4%) 1R [l None, R
Wemeta path finder FoEFR B Z A,

MM sys.path_hooks HRIApath entry hook W YE X4 IR BME & —path entry finder, WIPA R MY S
B R ) R AR SR — MR RAS UL RH A I B AR s

METTAEH % - H— S F R ER - A 5 sys . path FHAL S HIEA AR B5E, R &4
I LAEHSRAFEAE, W sys.path_importer_cache HURSAEHUTATE . HIK, BB RS Y E L
VEH FHEIFTEHER. 55=,  sys.path_importer_cache FiffifFH importlib.machinery.
PathFinder.find_spec () FriR [l EE R & SE PR 24 10 TAE B SR JE2 7455
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5.5.2 BRIEFZEHEHEHN

AT ZFERAC W IR A, W T S s S R R, B ARk H 2 R AR 2 0 S B
find_spec () ¥

find_spec () #ZWANSE, MESABEMEEREA, A (TER) BAfidk. find_spec ()
R AR R Y 5E S T RS DA . XSRS UL R B “mdkas” BE ((HH 4N .

KT m S AN R R % B U B AR — Ay & [Elporiion, B RAHBERS SR
submodule_search_locations & N— M EZE 15 3.

TE 3.4 AR KL £ind_spec () BT find_loader () Ml find_module (), XWHEINLAEECHF
M, H&HE find_spec () A& CHFBEHH

RIHMES RS H R AT RE S SL X A E 5 I E R — AT A LB £ind_spec () o« NPREERGHE
»’?@ﬁﬂﬁﬁ‘ﬁ%%%ﬁ%%o i, WRAEMAELAHERAS LTI T find_spec (), XPAEEHE HERS
1 20

find_loader () #3%2—MS4, WIS ABIATEREMFK. find_loader () &k[E—4 2 JtdH, Hrp
B — TR N ER s M 28 IR v 4% 45 ] portion.

AT EREHEMS AL, F28AE%H SRS W REFE R A 4 i LR L 5
find_module () K. HE2BELHEKS find_module () FEMIHHL AN S H path 38 (B
T EIC Sk B X A4 TR0 4R H RO PE 4 AR 5L )

A H AR find_module () FYECFHFH, BN ERN ARVTIEIR R H & AR h i 24 25 ) AL 5 L350

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

TE 310 JRA K AT : S AFRSGN find_module () fl find_loader () WIEMBEG| KX ImportWarnings,
T 312 A K AEAE T : find_module () Al find_loader () EHifZE.

5.6 B ESARSE

BN P ARG T SEPLHE RSB sys . meta_path BERANZE, | FEHSEEEHON H & N ICHAE
R

— AR AT A 7 AR AR S AT R AT O IS 5 U S AN R ST Al APT, R 2 B e TN Y
__import_ () BRECTEEMLAS 1. XAREIG N AAEREHUZ L Fas T, BRI B A 5 A
AT N

TR P ISERT (AR TCk AR B — D T AJL B (AR =S MIRESF ARG ) . HFEHEMA

find_spec () §|% ModuleNotFoundError JMIEiR[E None FLEW T . IR J5E TR TG R 244k
gk, Mgl ESE N B4R,

5.7 BHEMEA

HX AR D . — DA SRS AN S HEITIG . P ECE 2 RS0 SRR 24 /i ) b
FEWHN A, H PRS2 ERE RS IE R B, HEAT I EmmREi:

package/
__init__ .py
subpackagel/

__init__ .py
(BRI
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(#z E70)
moduleX.py
moduleY.py
subpackage?2/
__init__ .py

moduleZ.py
moduleA.py

RERAE subpackagel/moduleX.py ifse subpackagel/__init_ .py W', PATFSAEEERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

X FATTLAME import <> H{ from <> import <>ifIk, HMINHFARGEEIME A Hd
JE HFE T

[import XXX .YYY.ZZZ

WML xxx LYYy . 22z RN R, (H.moduleY A2 —ANE R RSB .

5.8 Hx main__ BY45FREIN

XIT Python [ ARGEKUL __main_ MEHUZ—MFFIRIGOL. TEUHES — % FHNE, __main_ HEHUEAE
FERES IR ST BRI AR LY, 5 sys Rl builtins REML, (Hig, SIMEARE, EFAEIHIAIAN
B, RN __main_ BRI T ST AR R AR R (4 RECR R A Ii

5.8.1 __main__._spec__

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

24 Python Pff il —m WEHF BN, _ spec_ S PLB M ALER BA I BIBAR . __spec_ RATE
_main_ BEHAERPATEAHSR, zip XFEE sys . path & H— 0 I BUE T,

TE HRMEM T _main__._ spec_ &8 None, B TR __main_ REAEZ ST A
BRI R X6 R -

o R HBPLIR

. —c VT

o M stdin 147

o FLHEMPEAL TS SR AT

HERAERG— GO _main__ . spec_ FUZ None, BPARICIFEMBIA B ] AR — Mg
T WRAEEAE _ main R ICEAERAR, WA -m IF K.

EF R EEAE _ main_ WY TR SARRH __main . spec_ HiNMBCER, BN
P RRagEE. KRB TATFE: ] if __name == "__main_ ": FflRARIHYAEHAL
DAERRYPARIETE _ main_ A4 2 [T A0 A9 A REAAT .
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5.9 &E3k

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

JR IR sys .meta_path FAETEHI L PEP 302, J5224" eI WL PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &=l ¢, PEP 420 if5| AT find_loader () VMAE N find_module ()
FOE=Y v

PEP 366 it T4 __package_ J@ME, W TAEBI R B2MXHFA

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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CHAPTER O

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 SEONEFRE, 75— SR PN R

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¥

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

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

atom

enclosure

6.2.1 #RIRTF (BFR)

VEN R T PR RS A AR . TS HE AR IR o X — 7 TIRHIRE L, VAR % 5 902 BRIV %
14415 B I S0RS

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

NameError 5%,

F.%F &#re) mangling
WRE SR HIARREF, AP EEZ FRIZT L, I EARAHAEE L FRILS R, e hEn

private name ,

S0

KHEIHLA

E,E—%;Hz FAA A FRAE T 1 A i BRI N R A4 7o ARG I 4 7T 255 747, SEBnT A
HLRE G -

X B FERIRR R AT 6 B L SO, (A AR JLARL A FRIH 4 £ 4% mangle:
o JAYERE B SEO A8 B 44 1Y, B0 VR U7 IR0 SR A 48 1
MEMRE FEMEAIHZ Y “_name_“JE M A 234 mangle

o FAMBI AR, HIA1 “import __spam“Hr(#) “__spam“., FHIHJET A0 (RIEMAFRTASS),
EANAFF R4k mangle, ELAN “import _foo.bar“ i) «__foo“ £ mangle.

o AW AMAFR, i “from spam import __f<rrfr) «__f<,
AN & LR
o RUFR, SEBBRETHIFL T RIZLIHHA DL TR, FEAR R, FandsBESH
Foo, _Foo B __Foo EHIFRHESAF __spam K&l _Foo_ spam.
o WM FRAH T RILAR, WS AR IRAA S, Bl IEL N _ s K hRIRAF _ _spam
PR R .
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6.2.2 FHEIA

Python SZRFFAFHRAIT 7 H FHIME, DA URRECY 7 M {H:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X P IHERAE AR B — AR EL T B2EBU R R (AP 597 B8 i 525800 XTI s B
e (280 ML, ZETRENIEOME. RS ILF @ 1.

JIrA TR T AN AT AR RS, R B A R i T B AN AL S BR e 20U EL A AR [ BP0 7 Th fEK
{8 (R AR SOR A R AL E AN R AL E) 7T REAS- A [R5 802 BA AR E AN R4

6.2.3 HEESHIFN
A 4 T IR 2O W S A E 5 ] ek 3.

parenth_form = "(" [starred expression] ")"

A7 5 B R A IR B FR AR E AL ARV Rz R & 20— e, ERE—
ATedls B, ERTAEIRFIEAS IR TR A -k

— X R S B RS 7 AR — AN ST R . T ICA R R R AR G, DR e 5 e T (A [ A
(R HE B 0 25 TC A 7 A A 5 T BEAH ] L mT BEAN[A])

TR AU AN S S A Y, SRR R IE S . BISMEDLR 2 Cd, X EES 4 = b2 -
FVFIEFR AP AR TR 27 2 FEESOF 28R W A S R ICIE Bk .

6.24 JxR. RESFUMET

T AR, SFARTI, Python RUST 4% R WHTRAE, A AT
SR RS A
o SR ARSI S VTR, B %K.

S AE TR R

comprehension = assignment_expression comp_for

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

comp_if "if" or_test [comp_iter]

A GZ— R A SN =D —A for TAIARZANBIEZ A for B if 41, FERXFHFIL
T, A SRICE T VRIS for B 1E PRI MU, N ER AR RE, RIGERE
N R RIS S Fk A T RAE A E— AT R .

A, BT AN for TAIHRMNAMFRIAA, HERRRAES — N REURE M RN AT . X AEH fR
e HARSI R AR S “itEE" FISNZRIIMEHR.

AN for TAIPRYANIE AR R FIR A S BAHEASNZAE A BORE, ARG — Sl 4 Bl
EMENE. JFZ for TRVASERZEM for 1) P BRI A A BETEANZAE PR, o EAT]
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BB T M ZE M AT 34T X 2 B I{E . lhN: [x*y for x in range (10) for y in range (x,
x+10) ],

AT RSB HERESE - DRB AR, ERSIREMHE NI yield fl yield
from FiE=,

M Python 3.6 714, fFasync def EREH, WA async for FhJ¥iERasynchronous iterator . 1 async
def PRELHAHE ST AR FT L RB LG IR — for 8 async for FRIZHML, I AIREALS PG for
of async for T4J, IBAJREMHawaic £k,

R —MEFAAE asyne for 4], BCHARETERAM for TN AR R FBA SN ATAT
i await FRXEHMFEHS I, ICEHEHR N asynchronous comprehension. S ] AFEER
EIER R R B AT . 73S PEP 530,

Added in version 3.6: 3| A T 544 55K,
TE 3.8 A A EASTH: yield fl yield from 7ERRIRERNIEAE R
TE 311 JRA K& AR T BAE SV TE = 45 pR ) 3 2 i S 254 5ol AN HE SR RS a% h R

6.2.5 JIRER
PIH TR E SRR e N S E R R

list_display = "[" [starred list | comprehension] "]"
PIREARLHE— BRI FAER, KN — R8P RE e — ek fg e . A5t 5 R —
FHNFIARAN, KRN ZAWORIETZ BT AT R G B ft— Ty, RS HES
AP AR R TR I T

6.26 £EERT

ARSI, 55 BRI X HITET 3A 857 ) A

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

EARREEHR AR AN R, HNEEE—RIRE AT ORI E . Y420t =573 F
H— 2R, HotRANERHPORMETMABIEEGXIR . B — TN, FaamiaE S
Ji 7 A R TR BT

AR (3 R T mERT R .

6.2.7 FFHER

TR E— DM SRR TR =1 T H (BEAEXT) &5

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
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FHLR IR AT E A B 52

ARG —AHEZ S 2R TIAEHFES, BN NZEEAPOREE LI 2 H BT R 29 1E
FUAPTFHOH AR B . X RIRFE IR AT DAE T LA H R h 2 IR S e MR A B, T e 28 7 ML (EDR Pl A e —
I YRR E

WS ** FoR F 8956, BB R mapping. 5 WSHRAWMA IO Ry
B T P IOTR R I G BT B O (.

Added in version 3.5: 3| FHE/R, H#FIH PEP 448 £,

TGP RME AT AR, EFEAR SoRPIANREA, Ry EhsiEr) for” A17if”
Ao UHESABIITRS, AEAEERABAMEICR S EATR™ A U7 B AR 74t

X Y BB 2R AL IR AR CANTE Z RTIRA7 0B 2 TR 2825 4 — 4o, (RATOR , SERYZRALN Hhashable, XAk
B TR ARG, ) B (BRI R LGN 1R E BT R e —ME (BRI 7R TR iy
SCA) HE R

1E 3.8 it A A /LA T fi Python 3.8 Z B 7 il G 3, oA 5 SUHFBANELSRAENY . £ CPython H,
HETREORE. M PEP 572 (952, M 3.8 THh, BT EHBCRE.

6.2.8 £ ETRER
HE RS R P IR S e e ) S T A AR

generator_expression = "(" expression comp_for ")"
AR FRBA LT AR S . HAE SR, KBITET B2 A RS A2 H 7 655
TEFE SRR .

TEAE N R 2 il A B e AR X S _next_ () FrERIEHERANE My bk (RD53%
WA RAHFE ) o B2, A for TN GRS BISRAERY, B T s f it e
TEA AR B A WOE SRS, A R TESRICE — ME A 4. JFZER) for TRPAKIRAM for 1
AN AR R A A TCIRAE AN 2 TN ORAE, A E AT AT RES HOET M 22 M ATk RO R AR (E . 1
: (x*y for x in range (10) for y in range(x, x+10)).

[l 554 Al — DS B TR R AR g . T S WA Y.

T T AR MR RS SR, AR LR T vield Bl yield from %
k.

WARA A Rk asyne for ThjHawait KK, MFH FF £ mERAEX. FPEMRRREA
SR A R AR S, R ET b kS (ST 5 2K 25D,

Added in version 3.6: 5| A T 544 ligs =ik,

T 3.7 AR R AAS T A Python 3.7 Z Wi, RAA M RBAX NGB Easyne der I Bl M 3.7 704, 1
] R BCER AT DAGE ] 2B 2R e s 5.

1 3.8 AR AAET: yield Ml yield from e[ URERIMEMEFEHEMN
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6.2.9 yield Fxzt

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

yield_atom
yield_from
yield_expression

yield ik 2TE E L generator PR asynchronous generator pREIN A 4 F 2| R i B BEAE 2R E00E SR ISR A
FE— A BREUAR N yield b2 (X A R A BL— AL AR SR B, TIAE—Dasync def sRE) L
B b3 A VIR BRI 1l — > S0 A R eR . -

def gen(): # EX—NMARBEHK
yield 123

async def agen(): # X —NF ¥ 4 K & B &
yield 123

M E TS SN S S, vield kAN PAVEIE N T LB S 2OM AR il 2k A
2 AR I 553«

T 3.8 HAS A AR T 4 1A S B A A s 20k XA B B A b 1) yield kst
NIRRT AR R A, S IR B RS A A S B A AT RN

WA S PR B R I, B AR Bl A R RIS . SR IE XA AR I AR e BRI AT
PATII RS E AR A BB R 4G . X, sRES PATEISE —A yield Fibx, FEixX BTk
PR, mERER IR E] expression_list W, SCH NN expression_list WM
R[] None, X B FTEMWHEAL, $UEUIA RPIRSE SR E Tk, OGRS YLE0E . F821R%.
P ERSRAE AR AT A S i AL P AR 25 243 2 1 P A i i A SR R BTN, XA R B384 7k 5 yield 36
KX HE— MR G5 & . KB 2 )5 yield Fik XM ER TR E AT . g
H__next_ () GAFE#IT for B next () WERED WEHE N None, FEHAMMFLR T, AR EH send (),
48 BN A 253 7 AL

B X S (A s RS PR AR AR, BT yield 2%, BAIEAGZMNAD N, HFEHEINTRIAT T AR
o ME—R X G2 A RLAR B BN BE P IHE B AE yield JE A2 WP LRSI AT #5 THIAUR 258 B A g 1) 1
AR

TE € ry GER) R AATAT A BAR FO T yield Feikae W AE BLgsAE (B A5 VTR 2 a2 R wiesd [ml i) 4 5%
ZHIAWE AT, RS- E R close () HYE. close ik AV finally FAJ3U4T.
Wi yield from <expr> i}, FrHRHLAYZEER IR G . ERFE AT EAXT S o= A E
O AL B T A RS YRRV . ATt send () A& AE A ARl i t hrow () A& AR R4
WA TS ) E N SR A T EERS . WRAZXFMELR, A4 send () ¥5| % AttributeError 5
TypeError, MMithrow () 7RG % Bk AR .

R EER AL, #5148 stopIteration SLHIRY value EIESHA yield FhzNA0H. B AES]
% Stoplteration WML E, WA PAZETIEMRE 2 A E A H et E (B M T4 AR iR
[ml—AME)

e 3.3 AR AR 5l yield from <expr> AZALIEHIfA — &M
2 yield FIRARMRETE A A MR E—Rak NS, 155 T DA .

B0

PEP 255 - i s gy
F£ Python H AL i Al v i e 1a TEAJRIERIN .
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PEP 342 - jilfi 5o B %4 24 e 2 S 3 Pl

Wanm/E s APT FAINEYA$RIL, EAT AR VR s PR .
PEP 380 - ZFCE 1 ka5 iif ik

I yield fromiEEMIFEIL, DA EHUZHEA A AR -

PEP 525 - 521 k8%
T I 25 PR BRSO A A B B BEX PEP 492 JEAT4" A2 I .

4 BRI E

RAF/NITER T A AR E A . BT T A as R A U T

TR AR A B A AE AT IR F DA AR #0225 & ValueError F.

generator.__next__ ()
FEAG — A ik bR R PRAT B A R IIAT yield Rk a9 07 BRI AT 24— A s ok B0l
i next_ () FEWEPITES, METH yield FikX B2 BUEN None. Fifi 5SS HATE T —4
yield ik, XA ARG R, T expression_list WESHHREIZ  nextc () WITHH
7o WRAENEEATZHE T —MESR H, W51 % StopIteration FH .

BT 0E e B A, Bl for e N B next () B,
generator.send (value)
PRI ARATH Tl AL Bt bR AL AR — ML value ZHCR N 2 H yield FiBNWEIR . send () A&
3R [ A G B AR AN — ML, B R A RO A T —AMER 1 W 25| & stopIteration,
MM send () KRB, BEOALA None MR SEL, X INBEA R AEIERY yield £
generator.throw (value)

generator.throw(gpeL\WMeLNHa%w%]])
TELE A BB | — D R IR AL s BR BT P R R R —ME. AR AR B 7R
—MMEFHEH, WISk stopTteration jpi. WURA AT REAMRE AR T, 8251k T
AR, WSR2 PR AT T .

MBS, AR R R WL, KT raise XTI

HR AT RS, WX HE S ra, #Ek B IHHAR Python (5B . type ZHUN —A-
%, 1 value N R— A S50 . MR ARSLHE value, WIRHJEF type #4185 25 R ARIL—SL01 . ansR424t T
traceback , 'ERHR ER T L, BWALMAAAELE value PIIEIAH __traceback_ JEMEARS A

TE 312 WUAS R A AR 45 N4 (typel, valuel, traceback]]) BV 8% 7 F I T BEFE A SR ) Python R4S 1%
generator.close ()

TEA s R BT R L& 5| & GeneratorExit. WA BU#S oh B 1% 7 R ol —ME, XA

X5 Mclose () i, GNRAEAFREC A KE, 8F51K T GeneratorExit (T RIKFEH),

close () $FiR | None, WNHAERAS AT —AME, WPRF5IK RuntimeError. WA MRS T1E

o] Hofth S8, EAFHERRA R . WRARSRE LR T R DAUEFE IR E N85 T, close ()

Ffik A None Hf HAS 2 1 i HAD 5210

e 3.13 JRA Z A A QAR A AE R R AR ] 1AM, XAMERFMclose () iR,
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Bi¥
XHE—NRIRAYHI T, R T AR AR A S e e A A T

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

>>> generator = echo (1)

>>> print (next (generator))

Execution starts when '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.

Xt yield from (I, 2 “Python A {HAHZEML” Y pep-380.

M asyne der g P REE A 1L yield ik X bR Z R E0E h—"asynchronous
generator FREL.

YA A A R I, BR8N G e R AR . O G SR %
iﬁé%ﬁtﬁgéﬁﬁkﬁo S A A S A MR R AU asyne for WA, FHUTHE for W) il )
AT R

VRS2 A s ) 53R [l awaitable 3F4: , ATSFER S SR E30. BIIRRY, PATERRRRIfE
55— yield ik, HEIBHESFREE, ff expression_list [WHRFIGERFHIIEE. 54 E—
¥, HERBWRE A RIS SRS, SRR S EIg0E . 18485 WEBRIEAE DA AT (] 58 Ak
PRIFPIRAS o MPATHE SR 0 R AR W AR R — AR G WA, % R BT DA FCIR S S AT, it
115 yield bz &7 —ANAMEBIR . IE AT 2 )5 yield Fik X (AR TR AT RT I k. ansf Al
M__anext__ () WZEF A None., WG, WERMHEHasend (), MEEHRHREIBEZ I ERIE.

WA F LA R i W break, WRATALSGHUE, U AR HmfEaiiB 25 aias i) 220 55 2R
B 21247 I AT RES | A S T ) A A bR SO Y R SO B - VR AE B BT RO R AT 95 19 A= A I 2
Jai s BORAE S AL ARSI eI 5 T S B SRR PR O PRYITR] o S T Bl X A SO0, 3R D7 e A 1 3
Maclose () Jriksf B P 520 A plialis A Z5 A it o de 2 A FHAFIR IR h R He 20

FEFA R AR AT, yield kA AV BAE  ry ML AL B, (HU2, AR AP A i e &%
g5 (I BOE B F e A SR M) 2 BRI, W try 4544 Fi yield ik xn] B8-S EoHi
W finally TRIBATRM. TERNEOUT , W s T A s i S CH IR PR sAE 55 R BE 2Rk ST 1 57 42
A -k R aclose () IPIRFFBATHTR BRI PIAER &, MM AAVHEMHER finally FAFAIT.

N T REAEF R AL PATIR A AL BE, FPFIRERN 24 E LA 4448 Bk, B ElanA
A aclose () HIFTHIEL. XA 44 B PAEL M sys. set_asyncgen_hooks () 3.
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Y RERES, SRS RV R A F T M) 422 ZOAEAER LR . X 4% ETENS %R
il A FAE Lib/asyncio/base_events.py [ H ] asyncio.Loop.shutdown_asyncgens 3£,

yield from <expr> FRFUIRAE A i ek B b (] 251 KBk iR

SEEPBR-ERBHE
AT/ NI T P R AR TR, AT Tl A s ek B AT -

coroutine agen.__ _anext_ ()
IR Bl —ANATEERERT G, BAEBATH S F MG IATZ 7 20 A AR B2 A B RAT Y yield 23k A7 K
BIAT. YDA NS REGR T anexe_ () FEMEATHS, 24T yield Ak ]
AT SE R X 52 SR U A None, "BTEIZATHPRFARZEINAT ] T —4 yield ik, % yield £k
expression_list FESZTEMMIIEITS K StopIteration REHIE. WIRFPAMIA
F%T*’Mﬁ@tiﬁ&, MRZ T SRR 5| & StopAsyncIteration i, $RiZRr iR EC
g o

Wi Zilidasyne for A RHITEH .
coroutine agen.asend (value)

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

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ] )
BB — N EREN S, ERTERP ANV E S| & type R RE, IR EHZAE A R BT
PR —AME, HAE NS K StopIteration 5. WIS MEEA A T —MEMRH,
TURF R AT SRR R 5| & StopAsyncIteration . WA A REOA TR A R85, 8305
KT H—A5w, WY RSB THHR T R 45 AT S R S T 2

TE 312 MUAS KA AR T 85 /N4 (typel, valuel, traceback]]) E.8% 5 H I T BEFE A Kk 1) Python iR A H15%

coroutine agen.aclose ()

R AN RS, B RTEB T ) 5720 2 iR R AR R A B A — > GeneratorExit. fll
Rz T4 N R BOE R IR . XA E 5] K GeneratorExit (H T AR IKZFH) WK = (1) 7] 55
FiXT R K55 & stoplteration 5. JEZLii M 520 A8 L% BT & o] i AT ] FL At o] S5 R X SR 51 &
StopAsyncIteration 52, WER BB WA 4E T —ME, Z &GN % 45| % RuntimeError,
MR A R 5 | KA HAL R, B ERma TSm0 2 E . tR PP A SR Eh T 5
WaERFEIBEWGEESEHaclose () $FR Bl AN AT TSRS .
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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

Added in version 3.5.

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., )

Wz AT AR IR __pow_ () FI__rpow__ () TIIERHAE L.
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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 A AR mul_ () F__rmul_ () B E L

BHEAT @ (at) W HAn 2 H T EERE . %A & Python SR SC Iz AT

Wiz A RN matmul_ () Fl__rmatmul__ () R HE L.

Added in version 3.5.

BEAF /() A/ /7 CERR) R S EMT . WA ECFSECR e R R 28 RO bR & th— 1
float i, BEEAHEE R ZE RS HEEG BRI S5 st 2 i H floor pRELHFA TR R BRIEMIEE R . BRAZHEH
5| % zeroDivisionError .

W vhaE AT R truediv () Fl_ rtruediv. () FEERHE L. T RS AT 4R
M__ floordiv.__ () Ml__rfloordiv__ () FEEBEEX,

BEAF & (B K 56— DS EIR A A S B RE. WA EF S e o R . A S80h
ER5| & ZeroDivisionError BH. SETPUNIEESE, FlA13.14%0.7 4T 0.34 (B 3.14 &F
4%0.7 + 0.34)., BUZBEMAFNEERMIEGEZ 558 MR8 (802 hE): GRNAHE—E/NTH
TR A

VR abs (x5y) < abs (y) HEHCEPONE, XT8N, BT&AREE, HAERE LR R, B, BSEEA-F
£ A Python 3 80—~ IEEE 754 ORISR, M T —1e-100 % 1100 AA 5 12100 HIFMIE SN, HHLHRFRE —1e-100
+ 1100, X{EHUH EIEHET 12100, ¥ math. fmod () JR[ELZE SIS HA SH—ASHMFIE M, IR LR
R[] ~1e~100, fuffif )y =S IE P T BRI o
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BRGSO EAEBER B A FER: x == (x//y)*y + (x%y) . MAMEEER SHH e 3@ N &
¥ divmod () E[EIRFHEIT: divmod (x, v) == (x//y, x%Y) . s

B T ECFRATEGE S, 2R ¢ TR R ERA T HATIH Y EAr A (OUFRI@(E) .« A7 ER
& AALAERHE AR 2 I Python 2% 1 old-string-formatting —7,

modulo =B R AR mod_ () Fl__rmod__ () HERHEX.

%ﬁg%ﬁﬁ BOZBEAFA divmod () BRECRBUE SO TREEL. WA LENT AR abs () eRECR H AL

IBFEAF + (addition) K4 BRI . PINSREF DB, BB F2EBU 51 o AE R — Rl
T, IR o AR R B R SR . TEF—REOLS, R IAT oI PF R

I BRI AR add () fl__radd () FERAEX.
BRELF - O) ¥ B S8 2E . AT SEU enliib i A R 283,
MBI R sub_ () Fl__rsub_ () F¥ERBEX.

6.8 BhiEH
BALE H e TR ARZ
shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

R RN B ENSHR SRR SRS A SRR E W R 4L

e Bl R R Ishift () Ffl__rilshift () FERBEEX. BNz E AR
W_ rshift__ () #Ml__rrshift__ () FEREEXL.

A7 n ALPUE SCHBE pow (2, n) BER. A n LgE AFELA pow (2, n)

6.9 —thizE

=ML R A AR e

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

& 18 BT T S R A AND g5, SR ER B e 2 — WA ES T and_ ()
B rand () FPRITVER EH E SO

~ B EAFR H HS AR XOR (Rl 453, SE AR B H Hh 2 — N ES T xor_ ()
B rxor () FREJTYERT H E S

| BB s o S AL OR (JERB) &R, SHUTENER S EHE 2 —AEET__or ()
8 ror ()RR B E NS .

2 x WITAER LT y R, W T & ARITELE x//y TBES L (x—x%y) //y Ko ZEXFPREULT, Python 23R [8] 544
B, DMEAFFS divmod (x,y) [0] * v + x % y REEL x.
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6.10 LkBEH

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

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

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

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

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

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

6.10.1 {HLELE

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

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

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

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

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

FAFEF LIRS PSS RE L LA

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

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

PN B2 T A ) ) 7 ML LR AT

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

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

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

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

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

S By FUARE s ) L2 TR B S
o REFOAN ERBAT LB TTIE, HILENISAREGAR BAT N .
TERRERITE O, TP SCISAE A il e B AT g g 2 224 TR 7 — S — S
o MHEF LBV %2 B BRI . 4m)Ts e, AT RS LRI B 120RH 45
x is yEKREx ==y
o HCRINIZRRRIFRIY . BATIEL, A A 4R
x == yfly == x
x 1=y Hfly !=x
x < yMy > x
x <= yfly >= x
o WBONZR LR . TH) (fRER) B 78R TiX— A
x>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 ST OB A% S B RO . S, R A SRRV %A A A £ 2R
x == yflnot x !=y
x < y flnot x >= y (WF5EaHiy)
x > yHinot x < y T5AHP)

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

6.10.2 R EEAMEE

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

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

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

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

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

BHEAFnot in YUE SCHEA S in K.

6.10.3 #RIRSLLE

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

6.11 f/RiEH

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

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

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

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

6.12 IR{ERERX

assignment_expression = [identifier ":="] expression

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),

Added in version 3.8: 5% % PEP 572 T X I(HFAR1EE .

6.13 FHRERX

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

FArRIBA CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA R ARAY L 5E 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

Added in version 3.5: FiA IR IERXT G I7E, fHw)h PEP 448 $1H1,

KEHESEAE R HGA, i 1, ’ARUTERN: Era A N e dm. %A KRES
E’Jﬁ?ﬂi‘%l)ﬁﬁf“ﬁﬂ@*/\ﬁéﬂ, Mgk . (Al —A s, WA H—* a2 iR
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

6.17. FHFMER
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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 =

7.1 REXIED

expression_stmt

assert_stmt

assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt

pass_stmt
del_stmt
return_stmt
yield stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt
nonlocal_stmt
type_stmt

] BATE ) (R A

FRXEHTITAMEAE (REZRELERT), i (AL i G AR B
AR EG e Python w1 FERYIR [BIE N None). kUil Ay HAt i i1 07 0t e seifr FA R E T Ak

1. FahaaE R AL N

expression_stmt

starred_expression
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FRERSXHEERFAAIR (Al GEh k) IHTRIE.

AL HBGCT, WERGCRIEAN None, BB WER repr O BB — TR, RGP R PR
PARR—F TR BN AR ) (BISME DL AR SR None, W AR IH AR AT i < )

7.2 R{EES)

IRETE R TRAFR (FE) FPERIRREE, PARAB Sm T AL X G 5 0

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_list] "]1"
| attributeref

| subscription

| slicing

| "*" target

(HSPR T —5 TR Bk 7| R, 38 27 AR E L. )

MAETE F) o0 45 8 B RB BRI TR CERRX AT RN B — R E0e dZ 5 s, Ja& A —
ANTE) IR —EERA RN B A BRI L H AR5

IERARE H AR (F13R) BB IIHuE SO . M EAR— xR (ErEs . A R) B4R
Gt AT AR G e A A TIRE B e HoA R, AR (AR nT e 2 T B | e e A PRIzl
FHEI AT | S b St B X R 2 Uy (B0 R 2R 28254 —T5).

RGIRE R BARXT ST A& TIRIFES SO 165 N, HAREAER LT Ui e .
o W EBIFNEHAGES . vJAVEE T RIS NN E—HIR, MR RRES 1% E 5.
o A0

- WARE PSR E H BS RS B, A8 CIE” HbR: Wikt ge = A0 5 HAR
ISk ¢ R FICIRVE Y GO EIBES AW O SR A BEAWO - TR RTE L ) Wackeek ey o) I 2 v e g 1D
HARZ R H AR RO SRR R AT ELS B B R 5 A bR . ARk A g
RN FRF PR ME B AR (GZIIRAT AR ES) .
= I RGO AT 5 H ARSI ZA R U AT R AR G, X BETRT #2334 R I B (L
EERUINAIDISE
X GIRAE LS A~ H AR 4% DA T J7 B I b S
o WEREAHIRRSA (£5K) -
- WERZAFRAR LT Y H USRI g Lobal Binonlocal WA LA FRAFHIEE B 24 Hi Jmy i i
FAILIIPOE
- I AR DGR B 4z Ry 4 2 A st nonlocal FYafERIANE fird 2SR X5
UNSRZA PR LR WIAF OB 0 X 0] RE T 2 BT BESE E B4 FRE R 5 TR A %,
T S R ARG R A HAT RS (ASRAFAE) .
o ARZNGNEMSIN: SIH PR AR R S HORE. B R E— DA IR RN R &

WAF5 % TypeError. AP TR R IREL T8 2 R IR T IOEPITIRE, W2
Gk 5 GEH RN AttributeError HIFARIRHIEK).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
B ASET S BB R VR H A

class Cls:
x = 3 # KT &
inst = Cls()
inst.x = inst.x + 1 # ¥ inst.x LA 4 W Cls.x 1h Ak 3

BEHAA—E M Td g, BN property () BIEIFFALEYE.

o WEREARA— IR0 SR T R ARIB S SOR . B U PE—RFAIRg (BlnsR) 5
—ABRETSR (BINFd) . TR, ZHIRERIER SR

R BCA— AN A P AN G (BINsR) , RO 7= A — 4. anECh SUE, R LA
GERAELIUN — A/ NTF PR B ARURE, A RHEBORER SR B B E R 55 1.
RRGIBIEERE, fF251% IndexError (AHHMEBUT S GE I SR A MBI -

WIR R A —PBEI G (BT ), FARUATEA IR A SRR A A IR AL, RIS 2
QAN T ARW 2 R EXT Se B SEAMERS o X T DR e— BT B/ R I PR AR [ B, T DA
SEARA B (AR EA M EER EAAETE) -

XFHPHE NS, S setitem () F¥EIHMHESHISEL

o WERHEFA—AYIA T SIHPRERERRSWORME. BN 24— RIITSR (Flans). o
WRAEXT S 0 24 2 — A BB P A S . BTk, TARS EARRESKMBAAERNTERRE: ERIA
B BIAERFIRKE. B EN 2 AR, RE— DN TE, e BEKE. SR
N SEE ENTERFIKENFFXE Y . fea, FFERP RS DR 51 K B iz Y] A
VIR B BT Be- S5 RE 7 2 K BERTR], XA H bR 31 SR G 0 T e As B AR 751 14 B
CPython SZBIAN I : 7E4HTSEL, HARANER UIE S Tk A AEM I, TR A)iE SRS A B B
WAL, FECORAEAN ARG B .
BARRMEN E X EWRELEFHISHFANESRE ‘B #70 (Flina, b = b, a SXHHNEEM
i), HEREAZ RN ZIE Z NNESENEZ LT, XA NRE. B, DUREFHFSIT
B o, 21:

C
||

=1, 2 #EEH i, BEH x[i]

S0

PEP 3132 - " Jei JE AU R 7
Xt *target FRPERIALTE LA
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7.2 ERREIED
SRRV F AR A B A R s S AR BT f 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ni—n | n__m I Wx_—_n | "@zn | n/:" I "//:n | no—n | Wk x—=0
| nys—n | Neg=m | ne="m ‘ nA_m | "|:n

(HS PR A —3 TG =S i AsE . )

BESRIRAEVE AR FAR A SRA O FoRE (5l IR G R R, A& AR RO R AR ) . X
BB R BRI RS THRE 1 —ocis 5, HEPRIRES R B iR BRI SBORIE—K.

R ETE I x += 1 AIABE N x = x + L DAPRIRRMIAY . EIFIEE M AORICR . eI SR R
A, x LAPORIE—R. H, fERERTEOLT, SEERAYafe ReITn, XEWREH AR BIE 0
XIS B AR, 2 BB AR .

ANEF A, s S e TR Z AT A TR, B, ali] += £(x) Eichfaril,
SRIGXT £ (%) SRAEIFPATINERAE, BaRasREm 3 ari).

B THE BN A IR(E 4 SO AN Z A HARAG IS OL, 9 AE 8 /R i W (e A Ak 1 205 R W FE A ]
R, BR T ATREAFAE ROCBREA T A BIAME I, HESRIRETH A T ot St 5l s A .

XEFRIET IR AR, FX R AR X T 4o 50 ) 5 bk o B RIRREE T o

7.2.2 HiRENR{EIED
Aok IR R BB ) P e B AR T A T S R () o —

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

5 A5 &) BZERIET (RPN B AR

QURIRAEL F A e AN 455 A B 2 AR ALBOUAR . TR IR E Ao XTSRRI AR, AN SR A eSS At
BefE sk, ARERFROCR E AP 2] — DRR I BB IE __annotations_ W, %@ A
AT (WOAFA WRRERR ) B RIORERMER T BT 5 R T AR AT AT B
B, AR IR

WERRME B AR R RRE H AR U8, IR S EG RES A FR) , AN SRR A 7E s A AR 38 p
W ZPRAE, (EASBEATAE
w&;&%%&&&%mﬁWWﬁﬁ,Mﬁ%%%ﬁ%mﬁ%%%ﬁﬁoﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁ*ﬁ
FERTE

WERAFAEA Fil1, Wi S e R R A2 i (ARG ) PATSEPRR . W AERE X H AR
HFNAGAE, NIRRT bRl , (Bf)ai)__setitem () B setattr_ () JHHERAI,

S0

PEP 526 - B baTEMNi5E
ZPRBOMIN ThREA R (BEFIA RN R) REWIEE, MA@ ERRITHRIE.
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PEP 484 - RTUHLR
ZIRBUEIN T typing BHPAENERPRER MR HEAT R, WG4 THA IDE Frifl .

e 3.8 HAR A A AR T AR A AR IR AE PRV AE A I DA R A 8 s AU L. 2 BT RE 2Rk (1
WARME LSS H e REN) S FEER R,

7.3 assert &%)

assert AR TERE PP AP AR T = o feg (307 2K

assert_stmt = "assert" expression ["," expression]

A assert expression T

if _ debug__: ’

if not expression: raise AssertionError

P EIE I assert expressionl, expression2 Z{fT

if _ debug_ :
if not expressionl: raise AssertionError (expression?2)

PA RSB E __debug_ fil AssertionError fRIHAIELMNNEL R, EAHIEH P, NE
AR debug fEIEFEULT R True, TEWRMALEY False (WM AT SATIEIUN —0)o AIRAE G FEET i
RAEAL, UREIUEE AR A 208 assert 1A A AT ATACAD o 3 B RS D15 B A & R IRk sy AR
;BB — R .

WA{EZY _debug_ ZARIAM. %N B RINESEMRER H I E .

7.4 pass i&)

pass_stmt = "pass"

pass B NEEAE - MEWHPIITH, HAEARKE. BEEYSIHE ERE - FIEEHATEZRITEM A
B AR PRI IS o5 7, 31 an:

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
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7.5 del i/

del_stmt = "del" target_1list
T A as U e Sy, SRAE R O AR R 2L, AR TR, HAA 1 —Sf R,
H 451 2 R0 A 2 A5 i I s B B — A H A

FRRIIIERRS AR el 4 R iy 4 25 (R R RS R A AR 0, AR S 5 R R %A o 15 A e ] —fURD
Bifjglobal iFAIHINEL. ARAEAFRARPGEE, 55K NameError.,

JEES N SIRAI] T B ER S BB 2R B SR AR IR — DU R BEASE T IR — N 26 2L
2O (ERMEX— m 2 Y R oE ) .

TE 3.2 A B AR AR A Z BMCA A, AR — S ARV B S AR SR i B A B, R H R
22 (A o AR

7.6 return jEf4)

return_stmt = "return" [expression_list]
return fEEIE E R S M BT BRBUE OIS m AR, Ao b BT 08 BRI .
WERFEHE TR AIN K, ERPORME, BNPA None AL,
return XEIFYHTRER , I ARRAIIE (5 None) 1N IR

Yreturn FHEHIRAH — A finally TAM oy BRI, 1% finally TA)RSEREAATIR G P EIE B
SIS e

NIRRT, return BRI ERAFC BT S3 sStopIteration #51 k. REME (WHRA
W) S48 VE— S8 kM StopIteration il StopIteration.value @,

TP R T, —NEW return 1ER)FRR T E B O 58 R 738 StopAsyncIteration
W% —AEEERY return AR R AR i AU & R EUEIA A R

7.7 yield i54)

yield_stmt = yield_expression

vi e d AR XA Tyield 7k X, yield AT T KA WeE BT S0 yield Fik ki AT I
. pitm, AT yield i

yield <expr>
yield from <expr>

S FTPAF yield Fik0iE4)

(yield <expr>)
(yield from <expr>)
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yield Rk R RAE & Lgenerator TR, H HACHE T4 iU s 00 sR B0 I3 . A6 R B50E SCrp il
I yield gt J PABEAS- % SCRIEA 2 A= 7l s bR K0T 133 R 4T

HRKyield il LW TERMATTES B yield 75 X 7.

7.8 raise {E4)

raise_stmt = "raise" [expression ["from" expression]]

MRS ARMESRX, Wraise SEHTI ALY BIEELFN T, SWEHRH Fahe07% . MRS H0%A
MR, W45 % RuntimeError R4En K4 TH R,

TBWETE, raise 2RHE—NRIBAKENRENNS . BN BaseException BFRELLH]. MR E
AN, YT S AN S B S B IR SR RS S A S

S AR SO, EEHIA .

U G| R 2 H S B X R R B B __traceback_ JEME. ARWTABIH—
NI with_traceback () SE# VA EEBCEARK EIHIR (%07 dRR bl [ — s 56, IR m
UDSESPoIER S QN S

[raise Exception ("foo occurred") .with_traceback (tracebackobij) ]

Erom PAJHTRAEHRE: WRGHIZTH), WG A Rk XA 75— i Rl sRes — A~k
K —PHEBI, BREN __cause_ BIE Ch—AISEME) BORERRI G A M55 . AR%RIENX
e MEREE, XLRAELBIE BB AR S R LB RE N __cause_ JRYEREREREI TS L FH . A0
RFTT VR S HE RGAE B, WA S B R AT 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

M EAT > e A BRI A0 SR AT Y S T S ) SR ML ) 2 B SR AR . R T DA B
Hexcept W finally TR FHwith iHARAI. Z A FERHE XK EHRHEN __context_ J§
P

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

BT )
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(#z E70)
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print (1 / 0)

A

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

SR IENEAAE from TAJHHEE None RS LI AT -

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

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

AXRFENEZEENETT — AR, XS ENEREEry &6 — 1 HE.
TE 3.3 A K AEASTE: None IUZE LW FHVE raise X from Y Hff Y.
WY __suppress_context__ JEMEFIEMHIFH LT X A SRR

TE 3. 11 AR B AR AR QARG B R i i Bl WA E e xcept TRIFPRUBY, WISH LN raise iG5| %%
SR A S Rl . AEZ BRAS, FEHS | A U S B A AR Y 1 )

7.9 break &%)

break_stmt = "break"

br%ak fi%ﬂitﬂ%thfﬂ? for swhile JEERFRERM NI, (HAS HILTZAER N FRAY e Bl 28 E i
BRI AR

ERXARLRITNINZIEER, MR ATER) else T4, BaBkdiz 4.
WER—A>for MiEhibreak FrAL,, RIRFRAYEE ] H AR & PR H 2 Al -

Ypreak RHERE N —FA finally TRty IBRIN, % finally FAISEHIITRGFFEIE
TF%IEFR -
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7.10 continue &)

continue_stmt = "continue"

continue fEIRIE ER ST for Biwhile EERFTR BRI RS o, (HAN 2 BT 06 BRI H 1) ol ARl 28
X BRREHATROE R SNZ TR — N

Ycontinue FHERIAE M — WA finally THIK try RN, % finally TR EHRITAEHE
IETFIRTERRAAY T — R

7.11 import &4

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])?*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module (identifier ".")* identifier

relative_module "."* module | "."+

FAREY import #55) (ORI from T4)) 0PI
LB, AR W BE S B W R (A .
2. TEJRERtn 44 2SI PR impo rt WA R AR BT AR BV T SEE C— P AR

VB E 2N ThH (HESSR) XA TR A T4 20 AT, A0 )3 28 A 43 Ok 37 1
import 15/ —#E,

AR, RIERAMINEARAG A AT A A R R R R, P tid T S AR 2 A
KA AR, AR AT € il R ARG B A 8 TR 5. SRR —22 R M, AT RE S RE R TE ik
HREN, A RAEPIRAAE, AT IR K A4 T R

USRS AR B SR A, AT LA I LA =0y X — 2 AE Rl 44 2 )l 2
o BRZIEHT as i, B as FMATRE SABRIE .

o WERBAREHAUAFR, HYEF AR i i 2R, NRLBR Y 2 PRRF 8 E 2 Jri i 4 2 (A g
X B ARG | -

o WRPEFARIB T i Z O, AL S IR f5e e J2 G BLIY 44 PR 0 31 Syl 44 2 e A
X% E AT o BT AR AU HC S8 B B 44 R ) TS BE B DT

£rom JEA T A AR i B — Lt
L 4R from TAIHRE RIS, WA 208 2N BT T IR AR ;
2. ¥Fimport A ER MR
L B AR T %4 PRI R T
2. WORBA, S ARARATRE TR, SRIEHRA A T ARSI A X
3. R AT BNZEM:, WH5]& ImportError,

4. BWEGIE, FEXPZERATUITFART a4 250, WA as PR ENLAHR, 01
ZIBTER £ PR
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AN
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 SN RECN — AT (), WAERLER e S4B A 4 MRERIF R i mpor t TR TR R A sk
e F Ry 4 230

—AMBLH T E SR R 8 AR R IR A 4 S A — A4 __all  RYARROREREMR WA E
S, EMAGR—ANTAFRSNR, AU BT E LR A SR, FE__all TG IR AR S
PN A H BRAAAE. AR __all  BAP0E L, WAA SRR SR SRR A fiy 2 25 6] 4% 3]
A AR RIZ T O O ATRIMARR. __all  WSiRBRAAR APL B H R A S A
JET APTf—FRAM AT (5 ANAEAREER AR5 ARS8 ) AR ) o

WEAFEXFA - from module import * -— {UEMIHZ Fgiir. SlfeRal ke i e
¥5| k& SyntaxError,

MR B P AP, RN E BRI A XS 2 PR 24— DR L A S — M PR, AT
[l — e P HA T A, AL R UAFR. #adHE from Z 548 e M Ek 40 v (8 H A28 55,
PRAT AEA R E R V) A R DL N1 I 4 Rl 2R P2 B2 0. — P alg S TR 2 PUT AR
AR FTAE R S mi A, S 3R LW —MUER . =S53R Lmig, WobZeifk. Wb iR
from . import mod WAL E A pkg WNI— R, WIEZARREFA pkg.mod, HIERARINAT from
. .subpkg2 import mod A B N pkg.subpkgl MREES A pkg. subpkg2 .mod. A KM FA
BRI LI S AE LA F o —T5

importlib.import_module () BRI A A BHEHHE B MBI RS R .

gl & — 1 FHiTF M import I M #F & % module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &4
future 3% &) JE—FPEF XTI IEARAHE 2, FE PSR BN, 24 6 AR ) AR R A Python S A7 R A
WERFPE R TE A E0E X

future FEAJHY H A2 SRS AETE 5 P 5 I T AFAE SRR Python RAMMAWIER T NES . ERFETEA
AT SRR PSR A HE 2 T AT B o8 P R o

future_stmt = "from" "__future__ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™))"

feature = identifier

future AP AHESEITRERIF LA AL E 1 . W] DA IAE future )2 BiTAT HA:
o BB SR P AR (MSRAFAE)
o R,
o 217, AR
o HAh future {E4].
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ME—TR L0 A future 1B A IFRE R A7 E (S 0L PEP 563).
future 1&/4) fF )2 F I el 7 S 484415 8% >4 Python 3 BTl A, H A1 3E absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #il

with_statement. EAIAEHCNTURI, FAEALEZNEBARE, REEMHEN T HEHE.

future TH)7E S 13 I BRI AURRIRR AR - A% DA T 1 SCRA IO 3 el e A A [l ) ARG R S B 3B
R R AT RES GBI A AR TR (BB PR ), kM D0 T 430 T RE S BE DA [l i 5 00k
AT . IXARAY P E AN REHER BB TIN5 AR .

XA E B BATHAS , G iFas ZORLE WL P2 AR E e S0, AARFA future 1A 6035 R M RFPE I &
T A A R o

FLAB AT S AL import EAIR ] - AEAE— DG SCIFEA BT PRIERIER __future , BAAER
£ future TEAIN AT R T BEFA

FA B A7 BT future 1547 T 5 FH A4 41
THTER A N B A B AT A R 2 A

[import __ future__ [as name]

XHAE future 1545 B HE— 2R B RARTE CEETABR H -8 import 154 .

FEBINEOU R, ) P9 & AL exec () Ml compile () MV 4t QRS Qi BT — MU future 5
AR M2 o, S BT future TEAT T RIRAGTEIA NG SCo AT T DAEE 445 compile () (]2
WA - 352 % R R SRS T RS

TEAEH R PR AT T B A future TRA)REAERREAS 20 IS RSS20 BIR— MR e i JE s 1
T -1 IEE, AT NEALFCRIT, HiZHAAEE future 154], ERHERENSWEIHIH AT
B SER R @

S0

PEP 236 - [n|#] __future__
K _future__ AL A AU

7.12 global j{&E4)

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

global WHALEVEH TR YRS INFEN]. EEWE I TR R &R . BaaRil
HIREATEEA TS| global S8, it [ f1A8 AT DAAS ) 42 JRy A8 i N b me B Ry 42 JR A8 i
fEglobal {ERAIHH) A FRAISLE R — A H % global 1542 fif AL & H i .

TEglobal IEA)HHH AR RER & CHTEASE, WARRBAE Hwich iBh]Eexcept THIMEPR, PA
Jefor TEIRMIEHIRYIR. class X REE L. import iHA)EAL EARTESESE.

CPython SZBRANYS : 24750 1 52 B A5 i LR o 1) iR R, AERR AN N 2400 X RER B e, B Rk
SEPLAT RE ORI IR, ER R MO R R

R I global RXTRENTERIITE S . BAUNS global AT [H B fEHT B A EAE . kb,
WETERML N E exec () REFAFRBABXZ PR global iFAIFH AL €412k E0H H 1 A
e, A S X R AT R A A AN 252 B B ek B A TR global ifa)sge . X AR T
eval () fll compile () %K.

7.12. global &/ 111


https://peps.python.org/pep-0563/
https://peps.python.org/pep-0236/

The Python Language Reference, A {Thi# 3.13.0rc2

7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

MR EECE I E SGRE (B ) e A SRR E P, AR R AR st @ 6 B e A e R S b e
k. nonlocal A M H IARIRAT 1 10 2 B R b 48 E i 2 AR . B AR FERR UG
B E XA AR /AR BT AR DA A R E b A b, WSS R
A EARFEATATAR SR AR s PR A, B ANTPAEAR R E R, W& 5% syntaxError.,

nonlocal i) 6 LA /B SIS . 00 S8~ A A FTBRA) monlocal 7501 2 e 8 1 it
{HMN 45| % SyntaxError,

ZW

PEP 3104 - JjAb21E R P A8
H FKnonlocal EAFFIEBLH.

PP BE R I nonlocal @XMENT AR FH HALSAE S H—FPU@ir A RS LY. ZWglobal i
AJAH S R

7.14 type 15

type_stmt = 'type' identifier [type_params] "=" expression

type BAJFEI]— A4, Bl typing. TypeAliasType [HJ5EH.
BN, PAR AR T A4

[type Point = tuple[float, float]

BEACH R EREAN T

annotation-def VALUE_OF_ Point () :
return tuple[float, float]
Point = typing.TypeAliasType ("Point", VALUE_OF_Point ())

annotation-def f§5E—AMRiEMF A, HAT RGP Rsk, HAILI/NER.

KRB R AE TR AR TP BORME R . S BIERE B4 B EARPORIE, HA 2l iz R854 1
__value_ JERMEVFRIBE A SGORIE (S 4 150 X AVFIBIRIE T MRG0 LY AR

RA RN T PGB AEZFRZ G IR T 45 & SRizAUE. S22 R 5 2 TS .
type B— X EF .
Added in version 3.12.

S0

PEP 695 - RIITE S5k
FIAT type IHAJHUH T2 BUZEA s BAGTE R .
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CHAPTER 8

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
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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 TAEE ~PHES MR, Yoy TAPRELERFER, FASPIHTMT R AR, 4
T1E try AP R A Sy, KRS R BRI R . RS E except THHEZRIS55H
AL AR B S . AT RIAKI except TAIMIRAFAE, WEMARRE—1; ERFILEALARR.
XA RIB AR except T4, SR APORAE R — 58 F AU i S JBUA K edl . 951k
8 S5 8 5 2 DERC A b sUOR A % R GO W R JE AR 12 A 58, B R B SR TCALRY except
ERGIP

WRBH except TS RAAHILED, WAL DTSRRI B ke R S ab s

URAERT except TAPKHRAYFA AR5 5 7 5%, WIS AL PHAR 14 7R 18 2R SABOH HAE FE 1 AR AR
AR LRSI R R (B ERBEA oy BRI KR ) .

YARB| AN ILELH) except TN, FHFHPIMES X except THITE as RETFZIHREN AR, WRAT
TEMRBE T, HF Hi% except THMRBBILRFHINT. T except THIFRLIA W IATHIIGHL. 4

" RS PARA RT A, BAEE A finally THIESSIR TS AR, Bl RNOREGSEIRFHNER.
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BB BRI R AR B, RS HERIRA oy IR RORSIAT . G BRI W0 [ — S B A A T ik
BRI, I HA R EAEN RS coy TR, WISNZ AL A DAL BZ 5 )

Ml as target X RNFHEIRMER, EIFTE except FHEIRIIBHHRR . XEAHY4 T

except E as N:
foo

YIS N

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

R ERE 7 PIRIE LS — A FE AR A BEAE except THIZIETIE. 5 X PEE 2N ATE I
T EIHE BRSO EN ST IERRG L, (EAb i A Jayi A PR TG B3 2 A R g ]
1.

£ except TAIMMRISIBIITZ AT, FHFRIFAE sys Bibdr, FEIRRER DA except THIMIIEM A

Wil sys.exception () Hlill. HEIT— RPN, RIFAE sys B b it 57 o g ol BN AE
B2 Fi A

>>> print (sys.exception())

None

>>> try:
raise TypeError

. except:
print (repr (sys.exception()))
try:
raise ValueError
except:
print (repr (sys.exception()))

print (repr (sys.exception()))

TypeError ()

ValueError ()

TypeError ()

>>> print (sys.exception())
None

8.4.2 except* ¥4

except* AP I R AL ExceptionGroup. ZVLHCH 5 RAKFL Hexcept o MR By T7 2K f#
B, (EAERE ) S R AL DU 24 2885 41 Py i 2 S R DR FC I SR AT T DA B0 PR L. XEWRER 21
except* THAHIAT, 4 BHFHAN—ES. BT RREIIT UL BITA PTHCR5 P —4
S, ANMENRERFED R except* THIRALEE, RIS A5 HILE 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/')

(BT )
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(% 50

caught <class 'ExceptionGroup'> with nested (TypeError (2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
+—t— 1 ———
| ValueError: 1

LA AR except * THIAMBIIRIR 27 S #RSAE except* TAHIFPRLEHG| . WRHANFR MG PA
ARG KRR, BTSN AL

WG | R AR A A DI S HA except* TAIMILES, BRI b b 21 87
FFER I SR AR A

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

ExceptionGroup ('', (BlockingIOError()))

except* JHJMAA —ANILEHFREA: BEARFN exceptr:. FHH, ERBANTOFEFHALE,
R BRI 1 S

TE[F—A~try AT PAIEH except Fl except*. break, continue fllreturn AW PATE except* 1]
H e

8.4.3 else ¥4

WMREHIREH oy TAEREES ERE, I HEE P Treturn, continue Bbreak 154], WK
else THHEIAIT. else B RHE ASHZHIMexcept TAJALI .,

8.44 finally ¥F7

WERAFFE finally, ERHEE D HH M. try TRSWEIIT, W (Texcept Mlelse T4,
WIRAE X BT o R AR AT R AL B S, X SRR T . finally TAPRFEIAT. Q0 RAFTER IR
FSFH, BESTE finally THMKBEHBENGI K. WE finally THEIK T 55, BRGNS
WA T E LT3 R finally FAIT T return, break i cont inue i5H), WHELRAFHI 5
WM ER

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

£ £inally FAIPATIIEIAR 700 A BE AR EEN i (5

M return, break B continueiBAfE—> try..finally At ry T/AJACIEEE P AT, finally
FASAE CEIFRE dT.
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PR IR [ME 2 B R A TR re t urn IEAPRIGER . T £inally TAEZSPEIT, NILTE finally
TR HIATIY return HAPH ARG HITHY:

>>> def foo():

try:

return 'try'
finally:

return 'finally'

>>> foo ()
'finally'

T 3.8 A A A 7Z B A Python 3.8 Z 1, continue iR ARVIAE finally FaJFPEIH], X2 N R4
AT

8.5 with i{&4)

with WA TR A (U LR SUSPEIER (B Wowith 1% 6] L F U872 %5 —3%) 8 ORI i AR B $uA T .
AR  ry...except...finally B IEATERE AT (BT .

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents
with_stmt_contents = with_item ("," with_item)*
with_item = expression ["as" target]

WH—A “TiH” fwich BT ERT:

1.

X ETRICERBA (fE with_item P IAFRIKA) FEATRERIAG BT SCE RS

2. AL CEHERN__enter () PAEJFEEEA .
3. A LTSRS exit () PAEJSSE.
4. BRI LT UEMEN__enter () Hik.
5. MR B wi th BT, WEHEREN__enter () BIREMHE.
ik
with IBASARIER_ enter () FEREAF EHRE, W__exic () ¥—EHHH.
I, AnSRAEXT H ARSI R I ) A R A5, BRI AR B R R A AR A ok AR P . 2 LR T
HI5E T 4.
6. PATIERIA.
7. BEFM T SUEPEN__exit () k. WREAARIE B SESEUY, WHZEAL [ERmE
WS BN S BUE R exit (). B, BHdt=1 None 2.
WIREA AR BHSESEN, HHRE_ exit () FEMEREMEL A, WiZSwE S EEE|
Ko WHGRIMENE, WRZSHESHIE, HFoSBRE P dTwi ch iBR) 2 JFIiER] .
WRIEA A T R DAAMOE AR R A, WSk exit_ () MIRFEMHSWH AN, HE7riZIaE T
BB R A ARSI T
PATF A
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with EXPRESSION as TARGET:

SUITE
TG S BN T
manager = (EXPRESSION)
enter = type (manager).__enter_
exit = type (manager).__exit_
value = enter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAZATH, WAPAEAEL i ch B IRERMBE LA R SCE A

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

TE X ST

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

Wl AN RS E 2T 2 0 H B SCE B . Bl

with (
A() as a,
B() as b,
) 8
SUITE

TE 3.1 WUAS B AEAS T SERp A B SRR
TE 3.10 A & 42 A5 ¥ Support for using grouping parentheses to break the statement in multiple lines.

S0

PEP 343 - ”’with” &4y
Python wi t h iEAJHIFIVESEIA . BFRARBGI,
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8.6 match iEH)

Added in version 3.10.
[N e ) i 7 e W LYV 7y I

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

| named_expression
case_block = 'case' patterns [guard] ":" block

ik
AITHH BRG] SR IR AT

B IC L — A (BRAE case J5), — I HARE (BRAE match J5) o %M (AT REEL & 14
) A5 AAMEREFTICRC. e

o VCRECRINECRIE (WA R R s ) .
o AIRERFVCHCAESS B — D2 b XTI SeHe 2 AR T T —2 e .
Tk match fl case J&soft keywords .

S0

o PEP 634 — 254k Tl : #07E
o PEP 636 — 254k Tt : SR

8.6.1 #Ii&

VU a2 R AR AR 2 T
1. XFHIRFIAK subject_expr RILJGRIEE AN ICEL A B ARME. WK HRRA S EES, WA H
the standard rules #4 & —/~J04H .
2. HAMERHKIRS case_block AR IEATICHE . PEEC ALl 52 A ELAR FUUAE R4 . PEES
St vl LS B — Sl T B A ARG E . TER AR R R A S, BRI E
LR 3o BRI B AP AL b 7= 2 0% A PR B i R B BT B T B Y5 e, W DUAEDE RIS Ay 2 i -

/I

TERLICRC R, — e PR RE S . AR T R ML FEEA TR S o« I Rl A EHA
NASRAEIERR WS REFAZE . HTIRAT MR T LB, WS AT AR. XR—MEERRE,
SOV R LIS Ak o

3. ASRZA VSRR, I S T A 2RI (ASRAAAE) HSR(E. ZERXFMEDOLR, PRIUESE ST
AR FRIEE -

o ARARTORENE B, AT case_block Hf block ,
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o T, KR iR ¥EZL T4 case_block
o WA M) case B, PLECEAZA L.

ik

AP — B W MO A SRAE RS AR R Se BT, ARRRAES FT B 2 G A B (o 68 i A AL AR T 35
et G B AR SR AHL

NI R

>>> 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

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

Case 3, y: 200

TEEXARBIF, if flag leZPRIT. WS T — A TEZH X NE.

8.6.2 #JTRIN

guard = "if" named_expression

guard (B2 case —aB5r) WAUSSLA ELL case iAIH PRI HIAT. EFFRIIER N 1 £ Z 5
— A

WA quard ) case HEHITAEA T

1. fi#f case BB R A VEHL ST . WARZB LRI, MIRXT guard #EATRIE, FdF—14
case M,

2. W ZA UCE SN, X guard SR{E.
o G2 guard SRIEAE, ML case P,
o WER guard SRIAAMR, WIAIEZ case B,
o WERFEXS guard RAAEREPG IR TR, WREREpH0 S .

VLRI AERIER , BT 2250, ARTRAELA M —> case B g J5—1> case HUKK B
AT, B VCHL R case HURFRE Bk . (HFL2 U, IR IRAEA P 4T, ) —HiEH T4 case
e, YRR L2 E
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8.6.3 WASEMCECHY case Bk
W E VUL case H2 REVCEC T A 15 DLAY case B, —PNICELE A2 7] A — S0 PEECH case B, 1T Hab
Mt a—A

AR —A> case A LRI, FH HHAZ VIR, T4 BB R E VLI . ARFATAT AL
TR EUE]— BB R REIE LA, IR A MR A R b B VERCHT . A AR R e s PERLHY -

o ZEER A0 E PERCHY AS 42

o E R DA PEFLALE Y S X
o FFEAEX

o SBEAFAER,

o $ES N E PERLRL

8.6.4 &=

ik
A T AR E EBNF [iEEAF S
o f§- SEP.RULE+ j& RULE (SEP RULE)* {Jf§i5

o f#%5 |RULE Je Rl [0 EW & 15

patterns WIZEVERE:

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

IR G A T 2 DA, U8 (&4 Raymond Hettinger $2 (i) —1)
SO, RES RIS R K ) o TR, LSRR TRV R, T REASBRZ R SE L. 1Ak, B
(BB RECEREF VR ER R (il 7 v
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R
sl AT | BRI ECE 2 . A

or_pattern = "|".closed pattern+

FA R TR DA 2 It fiendy , HLARASTAR S A 8 5 M [R] 9 44 3 S DA S B S o

SRR HARMEAR IR S HA A AU S, BRI — N IEEC s, AR5 s AT e el o 50,
AR BA AL R UT LS, el UT e SR .

&L, PL | P2 | ... XESESAKAIEEL PL , QSRR IMCRH%E 2l ICiE 2, A28 Hh B A e e )
7 BNEE AR BB ICRE S, 75 AR IE e 25

AS &3
AS BIARF K7 a s MRl S HARERTICRL. THk:

as_pattern = or_pattern "as" capture_pattern

T OR B VLR, M) AS Biit e k. FEHABREIL T, AS B HAR S as KA A PRI
EFFICEL Y. capture_pattern ANA[H _.

fliliE2, P as NAME K5 P ULEL, WG E NAME = <subject> .
FHEHEERSX
FIHMEBLAGT . Python W K Z40F @16, 15EA:
signed_number
signed_number "+" NUMBER

|

| signed _number "-" NUMBER
| strings
|

|

|

literal pattern

"None"

"True n

"False"
signed_number = ["-"] NUMBER

HEM st rings MIFRIC NUMBER 2 ¥Estandard Python grammar W5E X . =5 S HFLE . NIRRT
BRI e . R AR A

signed_number '+' NUMBER fil signed_number '-' NUMBER JER BT ERII; BAIERALD
A A TR R Bl s+ 45,

M H 2, LITERAL H&TF <subject> == LITERAL IfUCEI AN, T B None . True fll False ,
i s IBEAF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME

BB — AT RIZR _ AR (1 BRI A& ) . BaW4fE wildcard pattern .
MR, — DA FHRBH E K. Bl case x, x: ... BT, Hcase [x] | x: ...
Py S OINARII

PR B REVC BN . F0E 08 PEP 572 rpi{E 3Kz AT I A RN s 22 e el i)
PREE RN O — AR As i, BRAEAE Mg lobal Binonlocal ],

S 2, NAME EJE& VOl iIh X% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

EHAFEARE R _ RNk F . R BT ER MR, RIEEYE match i) H bR A,
guard fil case Uit 2 anit.

fAiME 2, _ A UCEY.

BEERX

{EARA A Python P A A ARIG(E. 1HYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

L T S A 44 RS FHARHERY Python & AR AF A7 #0048 WNSRIR BN WIS B FRE H 5 25 S AH 45 AR G
VEECEL ) (== M2 8AT) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

ik

BRI A EAE ) — DV RCE ) T R 2K, RS FT BB AP B R — MEDF B B, AR
HERE AR XAZATS R E LE R R B AT s
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HRR
AR ARV e B IS S, AR 4. BRitz b, BERABONYER. L

group_pattern = "(" pattern ")"

fi i (P) BAH P HRMRCR.

PRI
—FIBE A E B 5 P A LR AT L) T AR T 21 RO e m £«

"[" [maybe_sequence_pattern] "]1"

| "(" [open_sequence_pattern] ")"

maybe_star pattern "," [maybe_ sequence pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

sequence_pattern

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern

star_pattern "*W  (capture_pattern | wildcard_pattern)
PR bl B 955 5O 38 5 A X (Bl (.. .) A E. .1 ).

ik

I35 S35 R A IRFEE S A8l (it (3 1 4)) B— A omiX. mHTES SRR g
W (i (31 41) MR — AP aat.

— PP R Z W UV A RS TR B TR A B MO8 . R BH B TR, %7
FUREA R I E KB PR R, e — AT AR R B PRI

NP AIER S A H MEAH VERC Y 2 AR AR -
LR EERR—NFH , &P VTR R
2. R EAR{ESE str . bytes m{ bytearray BJSEHBI, MZFHRIEEC I .
3. B SR BRI T AR I K 2 TR K Y .
AR 7 AR [ E K REY -

2R ILE T, A SO AL —
o YK H collections.abc.Sequence HJZE
e W iH collections.abc.Sequence [ Python 2%
« BT (CPython) Py_TPFLAGS_SEQUENCE FU4Sfif N B
o YR _FIRE— AN
TFHRRUE R P 2R E 2 A
e array.array
e collections.deque
e list
e memoryview
e range
e tuple

ik
HKBH str, bytes fl bytearray [ HARMEARREILACTFIE
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L AR AR AR S PRGBGSR P8I IL e g

2. Jy o A i TR S H AR Y S AR R 30 H e B A EA TR . — B— A TR TR I,
{5 IRPCAE . AR BT I ARSI S E TR A LIS, A8 A% S PE RE A2 1

N, AR AR
AR BRI K RN TR S RGO, AP SR ILRL
2. SR MR HE, ST R TR SO F IR

30 R B, RS TRAERIRE B ARSI MRS RA IR, A RS TR R AER
PRI B AR A 0

4. BRI RS TR SR HARIERC, iR KR — 4.

ik

HARp K A il 1en O (BPEE _ len () ¥H0 K15, MRRESS FTRES ASRBITEAE X 1Y
TG E N KERFE

fEiMiE2, [P1, P2, P3, .., P<N>] {FEWIE AT A0 A VL) -
o Ko <subject> & NFH
e len(subject) == <N>
« ¥ P15 <subject>[0] PEAFUCAL (7 BLILICHL T LASSSE 4 F5)
o P2 5 <subject>[1] #ATVCR (i yEE BLVCHE n] PAZ E 44 K )
o e PR B A ST R DA A

BRSFHR S
PR & — s A E R . BRI T I . 1B

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ",".key_value_patternt ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_ pattern
"x*&W" capture_pattern

double_star_pattern

ARG PR 2 WA R SR SR SR AR WU i B e S TR

WL AN SR LB AT 4. EEAR W FHE 25| & SyntaxError o 72 A MH R ERF STz
FTW}5]| % ValueError .

PATR SR WA F AR ELDE e A 2 R A -
L AR EAREA R — NG, WG SCC i R

SRR ITHC A, WO BE O AT LR —
o YK H collections.abc.Mapping fj2&
o ¥l collections.abc.Mapping [#) Python 2&
o %% T (CPython) Py_TPFLAGS_MAPPING MR P B2
o MR H LR AN
FRfEE ) dict Ml types.MappingProxyType 25} E T,
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2. H BRI 45 BN AR AE T H AR, HAR S SR AORESCHR - F RIS F) AR B 19 DT S B

DU RS A R PR BT

3. ARAEWUFR A I B AT i, BRI e TR, £5]K SyntaxError

s XPTAHHRMER a4 B, 25| % valueError .

ik

SEMEOH WS B AR get O JMRBISEOE AT IURC . DERCHY SEMEXN AN E AR T W, A

sifit _ missing_ () B{__getitem () RIRJAIEE,

fAiiliH 2, {KEY1l: P1, KEY2: P2, ... } {UFEWELA RGOS PR ) -
o KA <subject> ZMLi
¢« KEY1 in <subject>
e P1 5 <subject>[KEY1] FILHL
o oo RN R BB O DA B 2R A

EE b
REAFR D RAKEN G ESHR R TS (WERAIE) . A

class_pattern = name_or_attr " (" [pattern_arguments ","?] ")"
pattern_arguments = positional_patterns ["," keyword_ patterns]
| keyword_patterns
positional_patterns = ", ".pattern+
keyword_patterns = ", ".keyword_pattern+
keyword_pattern = NAME "=" pattern

[Fi] —> S LA B A A O E A e B
PAT 2B H FME VAT 22 HR AR -
1. W name_or_attr AEWNE type MEHI, 514 TypeError,
2. AR EFMEAR 2 name_or_attr WBI (Glid isinstance () Mik), HAALILHKIL.

3. WEPRKABSHAAAE, WRZBILECS . B0, J5THE 2 BRI TR A 7 5 B S 4

FAE.

XTSI ERRA (eSS SCHR), B2 —MUE TR, B SBA HAREMITES; XXk

A, KRR A —FE T AR

AR AR R AR, BT — LB, W PR :

— KRR B AR — A B T A R
o WRXT| %K TER AttributeError PIANKRT, ZFH P L .
o MMXF| AT AttributeError , &I VLSRG,

o I, R EEEBLUN KB TS B AR R EATICRS . Q2R AR, AT g 5 K 5

R, WIS T — A~ K HEA TP AC o
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SRR 0 K RIS, %A
WRAFAERBGY, AEPEREAIZ A% name_or_attr [ match_args_ ALY KA
L.

—. 75 getattr(cls, "__match_args__ ", ()) FHHEA.
o WERXTE—ARE, ZRERgdlh.
o WERIREMEAR—ATCH, WK HS] % TypeError .
o A EH R EEELE len(cls.__match_args__) , ¥5|% TypeError,

o LI, (ERR 1 & _ match_args_ [1] ¥y X8iR. _ match_args_ [i]
WA FAER s WA N5 & TypeError .

o WA EB KB, 5% TypeError .

W

U
B RAEX B P a9 15 E Ak
L AR BB AR R R B
VEFC YRR L 1B AT B AR

XFT AN NEZRAL, (rE TR AL B R AN [ -

e bool

e bytearray

e bytes

e dict

e float

e frozenset

e int

e list

e set

e str

e tuple

R Z— I ESE, HARURH XA R AR JEEPEA T IEEC . B3N, int (011) DL
{6 0, HARPLEE(E 0.0,

fAilFEZ, CLS(PL1, attr=P2) {UFEWE A M5O LAY :
e isinstance (<subject>, CLS)
« Ml CcLs.__match_args__f P13 KA
o WA KBTS attr=P2 :
- hasattr (<subject>, "attr")
- ¥ pr2 5 <subject>.attr JfTICAL

o e TR ) K B B B A B
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S0

o PEP 634 —#5 i {LAEILh: M3
« PEP 636 —£5# (LA ILRL: A%

8.7 EEE L

BRRSCE SO P 1 R SCBREE X (S A R 2R R 40 —7F)

funcdef = [decorators] "def" funcname [type_params] " (" [parameter_ .
["->" 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
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRI SO — AR AT T ) o AR IR S 24 i Jo 0 i 44 25 1) P RF R B0 PR 8 7 21— e ok 52 (eS0T 34
AU AR ) o XA BRI RS0 Y i 4R 44 25 RIS T, A S R B sk T (8 1 1) 4 Jey i 4 25
(18

BRBCE AT RREA s U 2 bR O A S AT e

— AR BE O] DA — AN B A decorator FRA 4 . 24 B EE SCNRFAE B 5% pR B0E SCR A1 s b o
P Mide FORAORME . SRAEE R — DN S, B UAZE B RAE N E— SRR . R[]
(EF IR B e B PRI RO R o A Mias & DARRE D7 U o BIAnPA A

Qfl (arg)

Qf2

def func(): pass
KEEMT

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

AR Z AT IR AG R EOF A 2 Im i 98 E B 45K func.

£ 3.9 AR AEATH: WA LA assignment_expression KA. FEZHIRA S, HiEk
MR KM, FEES L PEP 614,
A DATE SR8 B S0 RTT KBRS Z [ 7 46 5 4 th— AR 200 4 (9813R . S0 1l S R AU A5 4
IR RO 2 B RAK. EaATi, KBE S A REN__type_params__ JRMEHIREL. HS 22 &
TR

A BRI 5 i U R T S B oA R cloc TR LR e K docstring
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T 3.12 JUA KA A SRIMIE S5 32 AE Python 3.12 Hfg Y o

YHAHEAN S B M4 = Rk KXFERIEAR, R B v A “BOAESE”. XA
IEHIIES:, HW N argument 7] DAERIH PRCEIE , FEBURE DL T S HIESRIBGMERE. R —1ES
HAEOME, JFSFATE*" Z BIRTES b EA BN — XM R G RAE L P&k .

BRINE S AL T FRBOE UM A B AR BRI - T8 R 24 bR Rl o SO Ry X 2k 2R fE— 1K,
MR T fERAE R IR o X — RAEBAE S 28R, Blans | 2y Sy g R
G MR TR (Bl RS T ), WSihs EECAER SN XA
NATEREZY o GEad s M — I 2 O None A NBROAE, FFAERR U A Rl et Bin:

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

RO T 0 SUEETA R — 5 R SRR . BRI S R S T B 81 s T TR SR, o
RAESH, SR BT SR, SR M. MR ident i flor” BREAIER, 2B
fe kA TCADRBE AT (THUSM O BB BE, BIAK—A204L, AR AEAE™ * ident i fier” SRR TER,
C AR — AR MU e BT T P B, BRI — I KR R 25 ey, e
S ridentifier” 2 IGMIE SE R ERT SR LAl X BT SHEA. 1/ ZMLSH R
(R T 5 R T L R B S e A

T 3.8 JUA R AR T IDABEI] / BB SRR IURGLETE S . 524 PEP 570 T f##

SR AW Ar 2, BEXNEESZWIGIN E: expression”. B ESHT AW A InE, &
*identifier B{ **identifier XFEMIES WML, RETLAA BRI fayd, HIEAATEIESI|HR
Ja "> expression”. iXEEARVET]PARALATA R Python k5. FRiMIFEAE A 2 A8 s E 5 s
FRyE(E W DAVE R BOT 4 __annotations_ JETEH DA W IE S 2 FR b SR 3B DT ) . WREE T
annotations import from __future__ A, WARESTEZ TR N AR DAS B IR R SRAEAS . &
W, BAISAERATRECE SCRBERAE . FEXFREDL T, FRyEm RN F o] 885 e A FEJRACTS H BRI A
R

OIS AL OREEE R — DA AR &) DA S BI7EZR A 6 2 nTRERY . X521 lambda ik
X, BAEA lambda F55 X, —75, TR lambda FUR i) B pR KIUE S —MRIAL L A8 de £ ) HE
SCHY R n] AR lambda IR 505E S R B R IS i SR 2 HAR A FR . e £ JEA b EROASEA,
PN E SRV T2 S5 B R A I AR

PR DRTE R REUR T IS 5. FE— DR IATIY de £ T4 S SRl el B0 ml il [m] =
%3 o FERES PR B A A B 28 B 0] DAV 0 251% def 18RI R B SR AE B BRGS0 A & 5 g Y

S
PEP 3107 - pA%beii:
FAI ) BRI RIS A
PEP 484 — R : iR
PR IAR S B X RBIPUR .
PEP 526 - 28 WbniE g is i
AR RBR R TIRE, B E RS A .
PEP 563 - %E R bnid: R A
THFE B AT BT I AT AR R T SR AR 1T FEAS 2 B SR A8 SR SE bR R TR0 w5 | A .

PEP 318 - BRI IE g
SIAT BREA BRI RS . RIS 2AE PEP 3129 HH5| AKY,

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

classdef = [decorators] "class" classname |[type_params] [inheritance]
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, -

w.nmn

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))

Bt R R SRAE AN 5 pR B A AR ] o S5 5R R o S 40 B AR

TE 3.9 WA ke AEAR T Rl AL A3 assignment_expression KM, FEZ BIRAS, HIEEN]
HoRRR, S0 PEP 614,

N PAFERZ Z G FE 5 R R 2 A XK ) B SR AR A A P IR S 2 2 B2 AEisATig, mIRAME
B __type_params__ JEVEHFIRIECRAISH . ESHZ X THEIEWE.

TE 3.12 A K AR AR 2RBE 241 2 FE Python 3.12 H# 4R

PO DRI 752508 N E AR R R EME: e eeses s, sepl@ it nlifid self.name
= value FEHVERBE . FMELHEME A sel . name” FRERVTIA, 243l b =17 7 B 526
Mo bR 2 B2 EYE . SRIE M RTAESC B MR BONE, (BRI 5T (5 o] AR n] RE S BRI 45
o TTDABE 464 25 k) B R SE BN A S A i

S E NSRS — S tH B A I (2B oA S & I __doc_ 46 H, W% Mdocsiring.
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Z W
PEP 3115 - Python 3000 5%k
RO USSR L BIEE P, PAK R T Al b i A Jo e 2 i Sk

PEP 3129 - S8
BRI I . BRERIT R gy & 7E PEP 318 g5 | A/

8.9 2

Added in version 3.5.
8.9.1 thiZFEITE L

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

Python PR AT DAYE 2/~ . |- A AREL (2 Wcoroutine) . await KR, asyne for PAFasync
wi th A VAR

il async def i5¥EE LREU 2 NMEREL, BIEEFEMIA S await 8 async X4ETF,
TEMMERR BRI yield from Fikxf5| %k SyntaxError,
U E R

async def func (paraml, param?2):
do_stuff ()
await some_coroutine ()

1E 3.7 AR A AL await fil async BUAERORE BT L2 HIRAH EN AR M & BA B 1R R B %
BT

8.9.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable ¥t 7 __aiter_ VL, % ¥E S B B & Wasynchronous iterator, B W] PAFE H
__anext__ AT FESAUG,

async for {EA) VI RN P W] R O R A TR A
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETH X ESE 6T

132 Chapter 8. E&184


https://peps.python.org/pep-3115/
https://peps.python.org/pep-3129/
https://peps.python.org/pep-0318/

The Python Language Reference, A {Thi# 3.13.0rc2

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

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

WESR__aiter () Ml__anext__ () T fRER.
FEMEREUAZ AMEH asyne for iEA)FS| & SyntaxError,

8.9.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—ficontext manager, HREMSTERL enter F1 exit J7 15 B ZIAT .
PATH A

async with EXPRESSION as TARGET:

SUITE
EE L BN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit_
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

HEBH__aenter_ () Ml_aexit__ () TREN.
TEMMER B Z AME ] async with i5A¥ 5| & SyntaxError,

S0
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PEP 492 - {§i Ji] async Fil await 3 550 P
FHFEVEA Python i — AN IE XA BRARARAS: ,  JF 38 InAH B 1 SR .

8.10 ABIFSIR

Added in version 3.12.
TE 3.13 UAR K AR AR TR 400 T X BRIAE R S FF (2L PEP 696).

n[" type_param ("," type_param)* n]n
typevar | typevartuple | paramspec

type_params
type_param

typevar identifier (":" expression)? ("=" expression)?
typevartuple "*" jdentifier ("=" expression)?
paramspec "xxW jdentifier ("=" expression)?

FA (BLEA2), & AR 5 & WA REE S| £

def max[T] (args: 1list[T]) -> T:

async def amax[T] (args: 1list[T]) -> T:

class Bag[T]:
def _ iter_ (self) —-> Iterator([T]:

def add(self, arg: T) —-> None:

type ListOrSet[T] = 1list[T] | set[T]

MBS EE, X RIARE. KRR R RAZ AL 5 R R AR A AR, JF BAEis
e, 32 BRI AT R 5 X R R B R AR AL
FRUSHOE BRHACRE. KRB R AN ARG S (1) HrER . KBSz B R 1EH
BT, EORBETZEI M 1. B, FEFSH] def func[T] () : pass ZJ5, BiEfERE iR G
M T XA RS0, KBRS 2 RO 018 L BB S 1E R — Rk R 5L (A F2
AREVE, AR 1R 30 AU, B T B AR
ZRREL. RMERHEA A __type _params__ BV THIH EATREIE 2.
FAGE S 0] 43 =F:
« typing.TypeVar, M—AE@AH Gl T) 51 A MBS EPE, XXTRAGER R R T —
TR
* typing.TypeVarTuple, HHTZERTHBIN—NESWAFRKTIA Bl *Ts). MiEL B, BRFE
HAT R 2 AN B R o4 .
* typing.ParamSpec, MITERITAIMPENESMAFRTIA @A <*p). MiE X B, BRE—A
AR IES .
typing.TypeVar W DUREAEE S (¢ ) JFIR—AFk=0ka LB R 4R, B9 RN HRMERLE
AAEE Bl T: int). MG EYF, XEWRE typing. TypeVar fERARIYREH AR R IZIEHE Y 12K
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A, B9 EERES N FRALTTHIEE T —HAR B T: (str, bytes)). JTCHFEAB AN N
— KA (FFE, FEBATHP AR BRI — ) . PR B 5 L AR AR5 R N 2R B rp e B — P
X R BE 28 RiFE RN typing. TypeVar, JuEMARIEQNEZ SR AXYERE, HA
el @M _ bound_ fl __constraints_ WaCHLUT BB A SPORME. BHEIX S, FFEAE R
B AT A ) 33 ORI RN 29 SR TR AR

typing.TypeVarTuple fil typing.ParamSpec AHEPA L AT .

FT g =R XA 2R BOE S ERA AT ARA BNE, EafE R BRI AUE SERg T . 2028 i hn
NS (=) RN FRIBRFCRI T . HRBVE R ZE AR, BINMEN SR @ Rk AR, 1
RIERBL S __default_ J@MRUT MR S, BRMERIE SR A7 2 15 7 28 PR . Wik
HAEBE S @ BOME, __default_ JEMRFBIONFRIRIE XS typing . NoDefault.,

NHAET R T A SRR EE S A

def overly_generic]|
SimpleTypeVar,
TypeVarWithDefault = int,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),

*SimpleTypeVarTuple = (int, float),
**SimpleParamSpec = (str, bytearray),
1
a: SimpleTypeVar,
b: TypeVarWithDefault,
c: TypeVarWithBound,
d: Callable[SimpleParamSpec, TypeVarWithConstraints],
*

e: SimpleTypeVarTuple,

8.10.1 SRR
2 F A P A A AT

[def func[T] (arg: T): ...

GRS T

annotation-def TYPE_ PARAMS_OF_func() :
T = typing.TypeVar ("T")
def func(arg: T): ...
func.__ type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func ()

X H annotation-def $§E | —MFiEF A, EEBITIHFANS LR ERT B (B—THHZ
E%m%tpiiﬁﬁﬂgi RIEEEA T typing BHRAGEMEDN, M HEEAE T4 typing. TypeVar (5L
Bil) o

2 BRI A T P SR BUE S AR AR AT A A TSR AR, (H R BB AR iR A 2
N HI TR TR LR, PARSRAE S A S -

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):
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BT Typevar SRR IR PASL, XS [T

DEFAULT_OF_arg = some_default
annotation-def TYPE_ PARAMS_OF_func() :

annotation-def BOUND_OF_T () :

return int
# In reality, BOUND_OF_T () is evaluated only on demand.
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple ("Ts")
P = typing.ParamSpec ("P")

def func(*args: *Ts, arg: Callable[P, T] = DEFAULT_OF_arg):
func.__type_params__ = (T, Ts, P)

return func
func = decorator (TYPE_PARAMS OF_func())

KREEAM AR DEFAULT_OF_arg fEIB TS FRIfE -

8.10.2 ;Z &Ik
ZRZER Iy A

[class Bag[T]:

IR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]) :
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

XHEIF R annotation-def (N2 EIFH X)) T8 47 215 1 2K, T4 TYPE_PARAMS_OF_Bag fEA
DAL TI SRS A

ZRERA MK H typing. Generic, {Z R B X FSHAE L BIE S 108U E AN 7R,
7B s MIAEIZAE I S A ToRAE . DA /R BIXS I#EA7 T Ui B

@decorator
class Bag(Base[T], arg=T):

AT

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())
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8.10.3 ZRILEF| B
type LR R0 07 R4

[type ListOrSet[T] = 1list[T] | set[T] ]

B T 2XMERA TV M RAL PASE, XA (A T

annotation-def TYPE PARAMS OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE OF_ ListOrSet () :

return 1list[T] | set][T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))

ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

X H, annotation-def (RNE—NEIEW XH#F) 8472 1/F M 3%,  TYPE_PARAMS_OF_ListOrSet iX
FERIR B AR SAEIB T SEPR 40 5E -

&
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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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cHaPTER 10

SERRIEENSE

X2 5ERE ) Python 15YE M7, B4R EE T4 il CPython M8 1Y1EYE (2L Grammar/python.gram), iX
H B RIAG N TA AT A A =K 405 .

ZAMCTE S EBNF Hl PEG (IR E AR . Frili, s )55 . B S a4k Fon G € 2 mii (B
FURVCEEATEFE TSR ) . T ! Fnm Bl (BPEsR RUCER) . FRATBEH | 2 FRfFkFER PEG ) “HF
P (7E1%5: PEG B R / i) . 551 PEP 617 T X% B E N 24077,

# PEG grammar for Python

General grammatical elements and rules:

* Strings with double quotes (") denote SOFT KEYWORDS
* Strings with single quotes (') denote KEYWORDS
* Upper case names (NAME) denote tokens in the Grammar/Tokens file
Rule names starting with "invalid_ " are used for specialized syntax errors
— These rules are NOT used in the first pass of the parser.
- Only if 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
rule:

S o R S R R P R R O W R H R R HR R W IR R %

(T30
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(% L30)

# 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.e+
# 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.
# &&e
# FEager parse e. The parser will not backtrack and will immediately
# fail with SyntaxError 1if e cannot be parsed.
#
# STARTING RULES
# == ==
file: [statements] ENDMARKER
interactive: statement_newline
eval: expressions NEWLINE* ENDMARKER
func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
# GENERAL STATEMENTS
# ==============-o-o
statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:

| compound_stmt NEWLINE

| simple_stmts

| NEWLINE

| ENDMARKER
simple_stmts:

(ZEF )
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(% 30
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:
| assignment
| type_alias
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_ stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt :

| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated_rhs may start with 'yield'; 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 Ty=1
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(% L30)
| '//="

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ', ' .NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]

import_stmt:
| import_name
| import_from

# Import statements

import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
[ "from' ('.' | '..."')+ 'import' import_from targets
import_from_targets:
| '('" import_from_as_names [','] ")'
| import_from_as_names !','
[ '
import_from_as_names:
[ ', '".import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ', '".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS

| NEWLINE INDENT statements DEDENT
| simple_stmts
(BEF D)
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(B LET10)
decorators: ('@' named_expression NEWLINE )+
# Class definitions
# _________________
class_def:
| decorators class_def_raw
| class_def_raw
class_def_ _raw:
| 'elass' NAME [type_params] ['(' [arguments] ')' ] ':' block
# Function definitions
# ,,,,,,,,,,,,,,,,,,,,
function_def:
| decorators function_def_raw
| function_def raw
function_def_raw:
| 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_
—comment] block
| 'async' 'def' NAME [type_params] ' (' [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
(N30
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# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — 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]
(2R 50)
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# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ')' ':' [TYPE_COMMENT] block
| 'with' ','.with item+ ':' [TYPE_COMMENT] block
| 'async' 'with' ' (' ','.with_item+ ','? ')' ':' block
| 'async' 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally block]
| '"try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
except_star_block:
| 'except' '*' expression ['as' NAME ] ':' block
finally_block:
| '"finally' ':' block
# Match statement
# ,,,,,,,,,,,,,,,
match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression
case_block:
| "case" patterns guard? ':' block
guard: 'if' named_expression
patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
(N30
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as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| '"|'".closed_patternt

closed_pattern:

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# 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:
‘ !Il_ll NAME !(l.l ‘ l(l ‘ l=l)
(ZEF )
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wildcard_pattern:

‘ non

value_pattern:
| attr '("." | (" | '=")

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:
| "(' pattern '")'

sequence_pattern:
| '"[' maybe_sequence_pattern? ']’
| '(' open_sequence_pattern? ')'

open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?

maybe_sequence_pattern:
| ','".maybe_star_patternt+ ','?

maybe_star_pattern:
| star_pattern
| pattern

star_pattern:
| '*' pattern_capture_target
[ '*' wildcard_pattern

mapping_pattern:
‘ l{l l}l
| '"{' double_star_pattern ','? '}'
| '"{' items_pattern ',' double_star_pattern ','?
| '{' items_pattern ','? '}'

items_pattern:
| ','.key_value_pattern+

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
| "**' pattern_capture_target

class_pattern:
| name_or_attr '(' ")'
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(

positional_patterns:

' positional_patterns ',' keyword patterns

v
I4

1o

l)v

(% 50
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| ','.pattern+

keyword_patterns:
| '",'.keyword_pattern+

keyword_pattern:
| NAME '=' pattern

# Type statement
type_alias:
| "type" NAME [type_params] '=' expression
# Type parameter declaration
type_params:
| invalid_type_params
[ '"[' type_param_seqg ']'
type_param_seq: ','.type_param+ [',']
type_param:
| NAME [type_param_bound] [type_param default]

| '*'" NAME [type_param_starred_default]
[ "**' NAME [type_param_default]

type_param_bound: ':' expression
type_param_default: '=' expression
type_param_starred_default: '=' star_expression

# 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

(% 50
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star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or

| named_expression
assignment_expression:

| NAME ':=' ~ expression
named_expression:

| assignment_expression

| expression !':='
disjunction:

| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion
inversion:

| '"mot' inversion

| comparison
# Comparison operators
# ,,,,,,,,,,,,,,,,,,,,
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:

| eq bitwise_or

| noteg bitwise_or

| lte_bitwise_or

| 1lt_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eg _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

(N30
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# Bitwise operators
# _________________
bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '~' bitwise_and
| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum
# Arithmetic operators
# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' 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:
(N30
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| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices:
| slice !','
| '",'.(slice | starred_expression)+ [', ']
slice:
| [expression] ':' [expression] [':' [expression] ]
| named_expression
atom:
| NAME
| '"True'
| 'False'
| '"None'
| strings
| NUMBER
| (tuple | group | genexp)
| (list | listcomp)
| (dict | set | dictcomp | setcomp)
(L
group
[ '('" (yield_expr | named_expression) ')'
# Lambda functions
# ,,,,,,,,,,,,,,,,
lambdef:
| 'lambda' [lambda_params] ':' expression
lambda_params:
| lambda_parameters
# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]

| lambda_slash with_default lambda_param with_default*
lambda_param_no_default+ lambda_param_with_default*

[lambda_star_etc]

[lambda_star_etc]
[lambda_star_etc]

|
| lambda_param with_default+
|

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_no_default*

'/‘ ','
'/‘ &I:l
lambda_param_with_default+ '/' ',
lambda_param_with_default+ '/' &':'
(BEF 00
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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

fstring middle:
| fstring_replacement_field
| FSTRING_MIDDLE
fstring replacement_field:
| '{' annotated_rhs '='? [fstring_conversion] [fstring full_ format_spec] '}’
fstring conversion:
[ "!" NAME
fstring_ full format_spec:
| '":' fstring_format_spec*
fstring format_spec:
| FSTRING_MIDDLE
| fstring_replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END

string: STRING
strings: (fstring|string)+

list:
| '['" [star_named_expressions] ']'

tuple:
| '('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

[ '{'" [double_starred_kvpairs] '}'

double_starred_kvpairs: ','.double_starred_kvpair+ [',']

&)
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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 [I’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:
| '*' expression

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression
| '"**' expression

# ASSIGNMENT TARGETS
M e

&)
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# 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:

(' target_with_star_atom '")'
'(' [star_targets_tuple_seq] ')'
[" [star_targets_list_seqgq] ']'

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
| 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

(% 50
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del_t_atom:
| NAME
[ "(' del_target ')'
| '"('" [del_targets] ')
[ "[' [del_targets] ']'

# TYPING ELEMENTS

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

','.expression+ ',' '*' 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

R s ————— = END OF THE GRAMMAR =====s==========—=—=—=—c—c—-
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HARRMWARME. Ak, T ETFCEERE, —MUTERET RS2 LT, M E TR
1) F BRI R S5 A i TiE R . 20l contextvars.,

contiguous -- YE&%
—NEMNAE C E 45 Forran & B i\ R B2k . B4EgEnh /g C Al Fortran JEZER) . 754k
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )T . 72 4k C-E85H
f%é‘;ﬁ? Ié\iﬁf@ijkﬁ@ﬂ i B e — N5 V) 45 H s B fepit . {2 7E Fortran JESE0ALH U2 FH 26—

SR RR.
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coroutine -- e
iR IR E— e PR DAFERE— S A AE S — B o PVFE W] AHE R 2 AN R 1
EHEAL SBEFIWKE . BT asyne def EAREEL. 20 PEP 492,

coroutine function -- L %L
R[]l —A~coroutine ST A pR%L . IFERELT S asyne def iEAPRE X, HilfgtlfFavait, async
for Mlasync with XS XLERHMEH PEP 492 5] A1,

CPython
Python SFEA = UMAESEIN, 15 python.org %1, "CPython” — il i-F-A 04 BT IL I 5 Ho A 52 51
5141 Jython By, IronPython #H X 41| .

decorator -- gy
R MUE R 7 — A R R L, BT @uwrapper EETE AR TRRECAS . AN ) LG dE
classmethod () fll staticmethod ().
Mg ETE 2 —PiBEsE, PURPI KB XAETE X e %50

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FRE MR GRS T2, (Rl E BRI« A iR T vl 2 0L 40 S 2 L ISRy
descriptor -- {{fiiA %3

EfEL T __get__ (), __set__ () B__delete () FEMMNE. ¥—DEREENIRERN, ©

HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E

a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . PR ALS

FIAE 2 B2 B Python 1) 0B, RN @ VF 2 HERr MR AL, HFEREL k. FHEEE.

KTt EAITEARTREZER S S

A KA RRIENEZE L, WS %L 5 B S R

dictionary -- it
— AR, Ho AT R B AN . BT DAURAEMI R hash. () Fl__eq () ik
MI%F4 . 7F Perl H1#5 4 hash,

dictionary comprehension -- ‘5= HiLffi: 3,
A FE—AA] RGP B A BB 4 e R I IR FI S5 R F I — R BE HYA. results = {n: n **
2 for n in range (10) } FAEM—IHE n FE n ** 2 PP TH. S0 5. £65
Fay R,

dictionary view -- “y2 L %]
M dict.keys(),dict.values () fil dict.items () REIFXF A TFHAE . BRI TS
HMEH—A ISR, X REWE S PRy, LRSS A . EORE S U P 5 A e i ELOE
M Z%, A 1ist (dictview) . Z I dict-views,

docstring -- SR 4F
YERZE . REERZ RS — N Fk X R AT R I E . ETE AR T g 20, (Ha )
WA OB ITESS . BRI __doc__ J@MEd. T EWHTHRIENY, HIEEICTE
) SRS YA

duck-typing -- 1§ -390
FE—FPgRFE RS, B AREE A FRXT G S AUk i s R A HAT IR R 42 1, 2 e s
N (BRGNS T, MBI T, Al e ") bR IEEE DR A, wt
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BLIE I OB S A A0 2B (AR TH R I M. W T XA M type () 3 sinstance () Kl
IELBE R 20 DA T 40 26 5 R RNTE. ) IAEEES R IT hasattr () KB EAFP 4ik.
EAFP
SRIFHRUFAT 25" HUSEC4RS . 55 Python #1145 MUt 2 B Il i el HE A e, OF
TETBE SR I 0 ORI 7 Lk XU O OB K B T £ oy Flexcept 1), T AR
RFFHLBYL K4, LT C 25 % ILbiE .

expression -- FiL R,
AT PASK A METEYE B TT . A)ig DL, — D RBA R E L T EG M FEEE. 4. B, =
BAFE RBOR HRIE A, B AE SR —ME. 52 HMES AR, HAEraiEs e
B IAFEARRER: I MERIR K Wstatement, Fllwhile, WRAEWEETEA]M IEREA.

extension module -- § it i
PA C 5 C++ BRI, {8 ] Python /1) C API K 5if F .0 A F RIS #E 738 H. .

f-string -- f- 24758
WA B B RFARF A A AR BT A T RS, S0
PEP 498,

file object -- L%
KHANA TR ) SCEH) AP (A read () B write () ZE5YE) VA FERERX S . WRIEEAIE
AN, ORGPl DA RN B SC RS0 HAb 2R B A sl A5 B U Ia) - (9 AnAm v i A/
e WARZMIX. EBES . EHE%) . USRI R 250 A.
S b A =R RIR SO G SRR = S ] S P, ik — i) S DARCUAR SR BT D LY
TE io i, BIESCURT R ) 2 ] open () BREK.

file-like object -- SCPEHI% 5
file object 1 [E] XiR]

filesystem encoding and error handler -- 3CF & & i ihh% X 5 s A AL PR S
Python J ok MHAE R GEMRAD S5 R A [ 45 R G2 4t Unicode Y dmhag =X 5 A IR AL PSS .
S F G o A S AR IR BE AN RIS K BEAE 128 AR AT 75 B . RS R G dm i S Tova i
AL AR, T API BRER W] §E<x5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREFIHE S AREL
R G gk S R R A PR .

filesystem encoding and error handler ‘245 Python J28i @ 1 PyConfig_Read () REFCEEREN: HEH
PyConfig H{ filesystem_encoding fll filesystem_errors 5.

F1 2 Wlocale encoding .

finder -- £ k%Y
—Fh A R T AT loader B4R

FEAEPIRI R B A RS Uik 12 &30 % BLA sys.meta_path fiff], PAKSEIZ25 A &3%% BLA sys.
path_hooks {#iff.

E S5 N %% fl importlib DA TARE L0 .

floor division -- [n] | BV R 1
] N A B S BB B R . S BURE BRYE B AR // o ln, ks 1 /7 4 Wit
HEERE 2, M5 ZHRPRF R EERERE 2.75 o HE (-11) // 4 2R -3 F X2
-2.75 \ T ALEIL4ERE. W PEP 238,

free threading -- [ 2%
— PR, TE R — AR AR 2 A LR W] DARI I IZ 4T Python 5. 5 AR X 1) S global
interpreter lock , AE[F]— %) R feiF— AT Python T4 . 2 Il PEP 703,
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function -- pR%L
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

W parameter, method F 5% %2 S %7,

function annotation -- FRZkR{E:
BT} e BB 2 5GR [HE R annotation

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

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

PREPRETRIR R MR UL 2 202 L —Y

2 Wvariable annotation F| PEP 484, . FRdiiA T e, 5% 25 % annotations-howto DA T ff(# FARHT fx
FESZ .

__future__
future i 4], from __future__ import <feature> f8/8JRikes i HKAE A £ N Python % i fig
BRI AR UE B EEFNE SOR GRS B, future BIHSCRYICSE T AT HRNY feature BUE . @it A
ﬁ?gﬁ%gﬁﬁﬁ%*ﬁ, ARAT AT BB T R AR A B B O BN E S R AR (3iE) FEf]
WS INL

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

garbage collection -- Ly % [A] 1k
FERCA RO B N AF 25 () g A . Python @i et 5 | I THERI — S BERSAS I AN TREIE 2R 5 | I A A 3R 0
I SRS R ARAT IR I o T PAGE ] g e AR 28 fhl i el i 2% o

generator -- 4 p 7%
iR [m]—>generator iterator (PR ERERMBEEREL, AFRAET HA & yield Rk A £
— R YA for-TEAE BRI next () EEUE K.
AR A AR R AL, (HAERRSE L P AT RE R HE £ m BA R E . WRFEIHERB RS L, w6l
FAEFRDARE G 85 S o

generator iterator -- £ 2% 0%
general‘()}’ @%&%@U@E@Xﬂ‘%°

A yield XImAFEIFELRE, ICAYRIMCESATIRGS (A5 R ERMHGER vy i54]). 4% 2R E
AR BT, BB ACEARLEIAT (X580 B AR5 s e IR ) .
generator expression -- 22 pi 2% 2k X

iR [ol—Aviterator [Rexpression, "EFEARMBE WFRIKZ WA E LT MEHZR . EHI for T4,
PABG—ANATHERY 1€ FA). AT AFRIBAS NN R BUE N — R P

>>> sum(i*i for i in range (10)) # F¥F1E 0, 1, 4, ... 81 zZ Fu
285

generic function -- JZ % pi %
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigsPA & PEP 443,

generic type -- {Z %1
WS8R ype; HHEH 1ist B dict KPR E 5% HT R ERF FEAt.

WEATS N, T B4 4% . PEP 483, PEP 484, PEP 585 fll typing ik,

164 Appendix A. RiEXIRR


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

The Python Language Reference, A {Thi# 3.13.0rc2

GIL
2 W.global interpreter lock .

global interpreter lock -- 4% Jsj fif Bk 253 i
CPython fREgs B R I —FBLE], B ORI 20 A — N ARAE AT Python byrecode, MRS
WCEX R ({04 dict BN ERA) 0T LU MK Z 4L T CPython S, 45881
FEAS B IRERS 22 AR Ty B, AU W T 7E 2 AL B ERYIFATIE .

ANad, BERERE B =07 PR I R BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

1E Python 3.13 1, GIL n[ DAl ——disable-gil FiiFHl EE A . 76 L% 4512 Python 2 5,
RGP -X gil 0 BHEAFRE PYTHON_GIL=0 HIEA T 55T, MERER N Z LN R
73 AR T L S RCR M 24 CPU k%Y . E 24112 5 PEP 703,

hash-based pyc -- K M55 pyc
857 FE KT S 9058 SC A B s e (L T S e Je 18 e B T SR ff o A SR S T I R AU e S % 55 7 bl
hashable -- n]I5 7y
— AR AR B R A G N AR S A E (BTREA__hash_ () k), FEo] AR HABXT 4
AT (BEFREA_eq () HIE) SBFRA TobA X4, TG A0 b5 AT HH ] B e (B HL B
R A ME

T A QA X GRS A1 SR AR B IR A BT, PR Ak S Bl 2 A A PRS0 s A fE

KZ % Python H R AIAE N EXT G2 FIWRAvEY); AIARZRAs (BIns) el i) #OR G Ay Ralg
s (GIANTCA frozenset) (M EMIHYICR I AT MG A A R AT AR 2 SIS BIR R
WG ENTERE R —2E A E (BRI S5 HCE) . e Em LB T Enm
id()o

IDLE
Python S MY A 527 2J 3h53 . idle 2 Python Aifl A AT R FRHT Y BEAS i 2 AR AR AR RIS

immortal -- jic 2 % %
KA ZZ2AE PEP 683 15| Ay CPython SEILAHTY .

WERXS @ TKAX G, WE Wreference count FKIBAXPAEEL, T ETEMERERR ST B KA 24
B4R . 4N, True Fl None #F CPython Hi# & Tk 2E X4 .

immutable -- A~ [ 28 %} 5
HATBEEHAIRT G . ARG . FAFERFIOCH . IXFER R A RER U o AR A i — A
AFEIE, WA BT IXT S . AT 25 E S A (AR i E mEEM Bl b i g

import path -- S A %%
HEZAE (8341250 ) HBNSNR, SWBREIparh based finder FIREHRFAHIR. FEFAR, 1Y
FLESRIEERE sys.path, EXRHBAEBEATRER B FHREM __path__ @Y.

importing -- § A
AL ) Python (RS BE A 55— MELH () Python AR i 1 )i 72

importer -- S A 7%
BRI MBRIRIIN S SR RS T finder g T loader .

interactive -- 28 7.
Python 54— ~Xe L AMRERS, BCREMRA R AT DAYE MR AR A0 i AT ARk, S BT 2
BHEER ., AFANFSEMEE) python g (AT ATEVRAY T SRAL 3 B AP A Y 32 BA00T) o 7
TH AR B IR A R IR IX 2 AEH 8 (IC4E help (x) B%0) .. A RXRZEMRKXWIER, 20

tut-interac.

interpreted -- fif FE7Y
Python —@MFREALE T, SZMXMRMIFENET , BAWE XM T S Ea A7 &
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FTEN . R RSO AT DA LB AT TR M O T SO LB AT . SRR 2l o L
HO A PR o AR T R AR, (R R P A AR B8 . 5 Winteractive.,

interpreter shutdown -- iR BEZS X ]
LY EK I, Python fRRERRRFHE A —MNRRRZ AT I BT B BT O B I, B ansasi &
Fh XA IREE M . B SZ WIS . XA P E Vs s 555 | 1 A A AR P
1To TEXHAB BT RIS T BB B & b S, ORI R IR RN T s (8 A 1%
P AL AL 45 ) .

FEREAR S SR I ERE A __main_ AHREHTIE T IA E S AT -

iterable -- W[ {4
—FPRENS 1R ] R R AR . ATIEAR S ) T A R AR A (40 1ist, str fil tuple
&) PARKE AR RSB0 dict, U % PAMAEMIE LT __iter. () HYESKSEHEL T sequence 15 L
M__getitem__ () JERHELERXE .

ALERXT R AT T for TEERPA RS 2 HA TR 2 — NP i)y (zip (), map (), ..)e 24— AEEAXT
SNERNSERELNERE iter () B, BEERENZZEAERE . XMHEARSE A T EHESHN—
WM D7 AR AR, (REFEATERMA iter () 303 B OAPERIINS . for B2
H 3 A ARAL B SEEAE A7 — NI 1 R i 44 A8 5 ORAEDEER A R PR A% R« S Witerator, sequence

Flgenerator,

iterator -- 0%
kTR —IE R BRI 4. BRI IEASN _ next_ () FE ECHHALL N E KA next ()
FEBA R B G R 4% A E v A B 5] & stopIteration 5. F ik Bk A8 X 5
PRI O AR, I _ next_ () FEHSFIRG|A StopIteration. AU EA
__dter_ () HYERRRBZERIFNZH S, FHERELE W@ E XS, a9 T HA ]
BRI R KERD TG — D BEWFIINESAP LS 2R EZ V7R E RIS . x5 (Fan
list) FERBRRAGFHAL A iter () BREECRTE for TEIA T I BER 2 P A — AN B kA0t . W2RAE I
15 0L T ARZ R B A A 2R B 2 72 A FE i g R R [R] — AR R e, R kg 2 —1
DA
W25 E A4 F typeiter.,
CPython SBT3t CPython MATIRBIATILRAE X __iter_ () WK, BRI A HAR
CPython JE AL BRI AL A

key function -- 3t pR %}

PR B PR A PR pR B, AR RENS AR ] T HE Y s HEOL A ATV A 4. B, locale.strxfrm() A
FF A AT B e R HE 7 24 22 O HE P i

Python 14715 2 T H ¥ a1 A 48 ok BOR Il e ZMHEAL 8 H 7 . H P A3 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby ().

22 My DA — AN . BN, str.lower () JyyEnl PAHIAEZEE K /NS HEF IR R AL B
F, SEREB R lambda FaEA AN BFHI A lambda r: (r[0]1, r[2]). M4b, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 4R EH =11

A HAHE HETHET DRI E A A ek A s 11
keyword argument -- S5 5

2 Wargument ,

lambda
1 — A~ B expression A5 JSC ) BE 44 NHR R B, RB ARV T ISR (E. @)@ lambda 28 £ R 5K
lambda [parameters]: expression

LBYL

“PEER PR RIS . XA g E KR SAEIE TR I B R i e A A TR A .
WS EAFP Ty G O e, HAR SR KB £ £ 154
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T2 4RHEY, LBYL AL RE “&F” M “BR” Z &AM M. fian, AR if
key in mapping: return mappinglkey] AJREH TR A EAEZ 5 HAMLKFEN mapping HH
T key T 5 XA ) AT S g EAFP 7 AR fRDk .

list -- B3
—Fh Python PN Esequence, BIRZ MF) 3R, HEERUTHAWE T TR mAEsER, FRTRm
RIS 2R O(1).

list comprehension -- 5J i 53X
b T 5 51 o A 40 T 2 93 [ G S ) — R MR B YR, result = [ {:#04x) 7.
format (x) for x in range (256) if x % 2 == 0] ¥4 —> 0 3] 255 JLEE N 17535 18
%%Xﬂ“ﬁ‘i?ﬁ% (Ox..) Mg, Hir Fap@nikn), MR range (256) PHIFTE TR
VLSLiN

loader -- I#2%
FTTIMBALIN G o BAIE L 440 Load_module () [k, MNE@REE H—Afinder &[5 . PRI
Z: 1, PEP 302, X}Fabstract base class 7] Z: Jl, importlib.abc.Loader,

locale encoding -- i % DX WD HE
1E£ Unix [, & LC_CTYPE if 5 KA gt 0. BEr DA locale.setlocale (locale.
LC_CTYPE, new_locale) Fi&HE.

J£ Windows |+, ‘B4 ANSIACHSTL (U0: "cpl252"),
7F Android Fl1 VxWorks |, Python {fi ] "ut £-8" {ERiE & K4 igig = .
locale.getencoding () AJ#E B REGE S KiFgmiotg .

152 7l filesystem encoding and error handler ,

magic method -- A Jj ik
special method W3EIEZ[F] ],

mapping -- W4t
— X E R AE R I EL I T collections.abc.Mapping B collections.abc.
MutableMapping M5 H LRI HLE HER RIS RN LPFFAL4E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCER R $k 7%
sys.meta_path [ RITIRIEW finder. TCAEAT R 28 Spath entry finders TEAE FBALFEAHHE

5% importlib.abc.MetaPathFinder T fRICIART Hoas T SE B 71k .

metaclass -- 7R
—F TR, B LEERY . RAMRAERY R, wRAFTEZ IR =S HOTR @AY
M5 AT 1) 6 2 R AR T S AR 2 PR HE— BN S . Python [ 51 2 AbFE T 7] DABIEE B & LT
2, KEDHPKIEATFRE XN LA, ELFEBIN, oS ifter KimitEr Mo €. B2
W TFiC B H . IR e, M 008, sSCEeas), PARHAMEZATS .
WEZIFEHES L.

method -- Jj i
TELRNFRE LI REL. WA Z W LB — AN B R A, 1R 2 SR 0 g A R A —
Aargument QA4 K self), 5 function flnested scope.

method resolution order -- Jj {4
J7 SR U R E A 4R 3 I8 R LR . 52 7 python_2.3_mro T f# H 2.3 A&7 il Python
AR T FH B TR

module -- Fibh
X542 Python fUASH—FhHZL AT . S BIHEA M F 44 2510, PSR Python X4 . Bidn]
Wt importing $EAERENZ% 3] Python H .
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5 Wpackage.

module spec -- EiHu LR
—Aarga s, HhEE T mERIRMAAH X S AFE . & importlib.machinery.ModuleSpec
ISEBI

MRO
2 Wmethod resolution order

mutable -- n] 8%} 4
AR R DAZER: 1d () ARFFE A UL A IR . 53352 Wimmutable .

named tuple -- H%5C4H
A “HATTH” o] TAEMGK B e, I BILPR R ER S| o2 Re A 4 7@ ok U5 10 1) 2 AL s
X XFERY T B GA i) RE A Ho MR E
FLepyERA)E T HA4uH, U4 time. localtime () fll os.stat () WREMEH. 55— 02

sys.float_info:

>>> sys.float_info[1] # & 5| 9
1024

>>> sys.float_info.max_exp # % F B
1024

>>> isinstance (sys.float_info, tuple) # BT t4
True

FUHZ o 2N ERE (b Emms1) o sbsh, B TAiB a5 I E UM tuple 4k
HH 8 AR E A PRI F B T AR AN 8. XFERRAT AT Low5, B W n PAE 447K typing.
NamedTuple, B{FE M T.) %L collections.namedtuple () KA., F—MFXESEIN—
SO T4 5 B N B H 44 T H I A BN i

namespace -- fiy 43 [[]
A 23 (B AR B A T . 2SR Jail. RANER, a2 PmEma S (i
ZW) o firsh Al B 1k Ay 44 pP SR SR . flan, L builtins. open %j os.open () ]
AT A B Wi 48 25 )R X 43 i 44 25 0] 240 3 38 IR iff WO A A e S BRI e S5 5 B 2 s w5k A ] 4
P, U, random.seed() B{ itertools.islice () XFPEVEIM T XL REEH random 5
itertools B4 BISCIL .

namespace package -- fiy %45 W] fu
PEP 420 fr5 | AW — {1 R A Wipackage, v 44 =5 [ i) DA LR FoRn Yy, Hgiiik 7 X
Sregular package AR, FNEATEAE __init__.py X,

B[ % Wmodule,

nested scope -- iR E1EH] 1§
TE—Aa SGEE NG HASERIRE 1. Blan, 7875 — % e LR R BT A | Rl A & . EER
fRENE RSN RS | A RO XA TC A R A B s S #2 R T e N2 E . (UK, &
RS WER T 2B 250 . litnonlocal JASN] VS AINZVE .

new-style class -- J AR
X H ETEN T A I 4 R W IHFRIE . ER R Python A, HAT#HrXEaE0s il
Python B RyEF, W slots . kg, $EEJEM:. __getattribute (). EKFIEME
SHEE,

object -- Xf %
%gﬁﬁ%ﬁ (R i) PARTUE AT H (7)) 8. object @ fFfulnew-style class 1) 5 10 2 5
optimized scope -- C{R AL 17K
21 AR e G 1R ) i 1R A 5 40 HIDE H A R A B 4 PR AR T, 3K AR Rk S8 BRI B S EA T A
FEXTRRER. A AR, PR, HESEURA AR A R a4 S [ X R AU E . R R
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P REAR UL ALRE I T B VR I, R AR T C R SR A IR R AL 4 PR AR B A A & )
IR 2O fE k.

package -- {J,
—Fh ] A AR B B N M S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python A5l

%2 W regular package Flnamespace package.

parameter -- JE 3
function (B ) &SR SEME, B EREBTAEZ I — A argument  (BHEREAER T, 24>
%%). HLMEE:

« positional-or-keyword: (LB XEHT , HE—ATTAMER L 5 54 6 AGATDMER 5 525 5 4 f
A5 ERINARE SR, TR foo F1 bar

{def func (foo, bar=None): ... }

« positional-only: {{FRAIE, & — RO EE ARS . (WRAEITE S w1 ek BUE X
WIESHNEHENZ IR E A/ FARES, BIAITRE) posonlyl Fil posonly2:

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

o keyword-only: {URFEHEY, F8E—HEEEL XEAEANSE. (R XA FIE S ]l 2 7E R AL
& XS P& AT RN B S ETEL NN B S Z 1 * KE XL, BT
T 1) kw_onlyl F1 kw_only2:

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

« var-positional: TIAE(E, $45E T DMRAEH—AMERECREO (L ES BRI (HTEIL IS
CHEZNAIESE ). SRS TLEEER S ARG < ki, HIATFEN ags:

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

o var-keyword: TFIAE KR, HEE A VAR BUE R AR BT A (FEITE MBS C #3220 4
TFEHZIG). BMESAEEIETESAPRATMEA ** K@ L, BIA LR kwargs.

TEZ 0] DAIRI R E PR S8, ] AR RS T S84 e BB
5% Wargument RiEFRFZH . SHEEESHX A FHE LA, inspect.Parameter 3, HHw L
—# LK% PEP 362,

path entry -- J A 1
import path WH—NHPALE, SPipath based finder FIR AR NHIREH.

path entry finder -- ¥41% A LI TR 2%
E—r] AR R sys.path_hooks (Bipath entry hook) 3R Al finder, WFWX 5 Reid 1t path entry
SE DA .
5% importlib.abc.PathEntryFinder DA T f#EKIEA DB IRA I SLI IS T

path entry hook -- P& A T
— AR XIS, B AESNIE WA B R A S path entry FP ARSI L R BB {F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A Hk 55
BN —Fh U312 £ 3% %E , FIHE—ANimport path FH AL

path-like object -- JE1EJR%} 5
KRB RG ISR G . BRI R AU — D FRIRIEEN str 83 bytes M5, A PLE—
ANSEHLT os.PathLike XS . — 3 HF os . PathLike XTI R ATE W os . £spath ()
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BRBE ol str B bytes BRI U RAEHAL; os. fsdecode () fil os. fsencode () A #45l
JH AR str 8 bytes BABIWEER . x4 2t PEP 519 5] A1

PEP
“Python 45 LI BYHE LS . —A> PEP g/ — it SR, HISK1a Python 4 IXERAL(E B, sidfiig
—™ Python [ #RE S HE BE al 3R55 . PEP I 24 RS (10 B AR B AT SRR 1 R U A
PEP WA AE R S B e . WA ORI R, a2 TR RS 5t DA S A A 25N Python 3% TR 90 'S
SCRA AL . PEP fMEE A SATAEAL IR N FREE ST 3R, I KA ) 2t L e A SR .

%11, PEP 1.

portion -- {54y
FA RS — 1 44 25 () B A B H SR SO A (WATREAERCT —A> zip SUFW), Bk E XL PEP 420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- £]%¢ API
B2 APT 259 T HEBRAEAR T E 1 ) JE A A RAIE 2 AN Y I iz 11 . AR IR N A&
HERAS, HHBEEAMONE E, ST BETER O I & B 1 8 A U B T O T 3517 ) JE AN AR A 1 o
M (EEAFERERIZEE ) o WSO S FEREIET - (E APT I A B K 2% &3 i 7™ 5 AL At v
BRI & B A ] B 2 XA -

ISR A2 E APLRUE, (a5 AARA Rt S PN I a Moy 587 — AR 1R AR DA )6
SRR R B — Fh ) S A R R T R

X APAE B AR FRVFRE PERFEE AT IE , A 2T M K IPE BT BRIG T IR . 31§ L PEP 411,

provisional package -- #] % {0
2 W provisional API ,

Python 3000
Python 3.x R RIIBERR (XA FAEMA 3 B R MTRIEIE TR e B 7)o A R4S
yg cch3k770

Pythonic

Fo— Kk —BoRAS E % 250G T Python 55 58 B KU FIEE A, A0 AS i 5 ) LA 55 v T e
S IARRS . fil4n, Python (13 Bl KA Sl ] for iEAI G R T — AW A X S i i T
VP22 HAME A XA 250, TR AR ZGE Python 19 A B & B0 F — MU TGRS

-
for i in range(len(food)):

print (food[i])

11T R B2 14 B fi] 37 B Pythonic B 4 /2 AR

for piece in food:
print (piece)

qualified name -- [} @2 8%
—APARS BRI A FR, s MBEHR 4 JE VIR B i v SO RN SE . R R BT
FHKE UL PEP 3155, X T o 2R R ELANZE , FRE ARG MRAFR—EC

-

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICV

(£ F )
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(#z E70)
>>> C.D._ gqualname_
'C.D'
>>> C.D.meth._ gqualname_
'C.D.meth'

MW T HI HBRES, %ERE & AR B R A DS S R A i A, i B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5|14k
TR XGRS X205 i 8% A BEE, st R, FEikmimmortal X4 H.
KA WAE T I, RIGX PP S KA R 51206 Python ARS SR UiiE & 2 A
ALY, AHE A& CPython SEE—AS R EICER . BT AU A sys.getrefcount () BREICKR A4
EXRTZ RS AL

regular package -- 75 L1
g8 package, BIMMEEH— __init_ .py R H .

%2 Jnamespace package.

REPL
“EERL-SR{E-FTETEFA” read-eval-print loop [I4ES , interactive fERERS shell [R5 — 4.

slots

— M EFERNERE A, I 05T R R S P SR G R B S R AT NAE . BRI R IR
AT, BB ARG, B AR DEIE N RA, GIAFE AR Y AR, HF B
A B R S

sequence -- J75 51|
—Phiterable, B SCFFHT__getitem () FRERJTERM ARG TR IOCE I, e X
T—AREFARKER_ Ten () Tik. WEFIIEAA List, str, tuple Ml bytes 5. #iE
HEK dict WH getitem () M __len (), HEHAX WS TAEFES, HAE 6L
Bimmutable ST A BHEECR R ICE .
collections.abc.Sequence MIZ H L EN T AN HEHEEWED, B _getitem ()
M__len_ () 24, WEIT count (), index (), _ contains__ () M__reversed ()., 5&
PR Rz 1 R BI R DA register () SREAHMN . BHECE 0 FF ) B L2508, 3
Z 7 3875 A

set comprehension -- £ &S5
A FR— A A EA S T BB TR IR G R E S — M EBE S L. results = {c for c
in 'abracadabra' if ¢ not in 'abe'} BAEMFEHFEES (', 'd'}. BN L. B4 5
FHoY IR
single dispatch -- YR
—generic function 7RG, HELIEE T HASHII B ER
slice -- Y] )
W AL TR sequence [ —F A M4 . U)o i R ARbRic R EU8, 78 11 Thas LA
B 5 WEcE, il variable name[1:3:51. F#E%5 (FhR) ARCAENTBEH slice X4,
/S|
25 AN S B P T 2 5 R AR (B T B AR AT AR PR AIE 22 4 1) APT Bsf 5k T AR FH 505 AR
AR APTATISRAR BAFESCR o e, (R FRLRST R (SE5RIIHE) -

e (RERL) CRET IR ERZEAE T A SBEIAL APT IR
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Ti— N ERMRRFEHAS K &L
Z: i, PEP 387: Soft Deprecation.

special method -- $55% J5
— iy Python B A 753, FRRTHEA KB PA TR E B EGI WA N 5545 . X Ah R A PR 1
FRABUT RN . Rk I VAR SO S W ok 77 i 4 7R

statement -- &4

EARATE (— MU “H) BB, — BN DLUE— A expression SN KEETF L5
Bilnif, while B{for,

static type checker -- i A KIS iy 2%
TEHL Python I BEAT 404, DAREHR MBI QB BRI AME LR . 555 L 2427 PAK typing
Bk,

strong reference -- 315 | J1]
1E Python ) C APL 1, 55| @48 A HEA 5 1 R ACHS Ir A IR R 51 o Fe Qs ] a8 94 1
Py INCREF () MARIGRG | ML RS N #Eid Py _DECREF () RFENE.

Py_NewRef () PREXATHE A TOIE — g a0ams | . @, SR B FA RS | B9 1E I 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

152 R borrowed reference,

text encoding -- SCASGIA%
£ Python 1, —A4FHR g —H Unicode fUR% 1 (FEFE Y U+0000--U+10FFFF ), Ny T FFA# &4 —1
AR, EREYT I —BR T
P DNFRER I — N FEA IR s, AT RS R SR AR AR RS
HEFPAFNSCARF I Fifdas, BTSN ARG,

text file -- SCA Lk
—FhBBIE S str XF 4L file object I8 HE— A SCAS SO SE B A 17 0] — 1 T ) 217 1 B0 o o B sl b
Hrext encoding o SCASCAFIBIFAFEASCARE (e 5K "w' ) FTFFHI . sys . stdin, sys. stdout
PAM io.StringIO HYSLH.
Fi S Fbinary file | fEREB LS A Z PSR SR

triple-quoted string -- — 5| 'S4 H?
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
A AR, HEAEZMEL. BENATFHREZLRENOERLH X Bs [ SFNE5, HH
A PABS AT IO TR M AT, e S SCRY A HR BRI 4

type -- 2374
KB YeE—A> Python X[ R JE TAHAMIE; B MXERAEA—MEE, TRHTEXZWEE, TARE
M) __class__ JaM, B2iET type obj ) KAREL

type alias -- J3713j] $4
—ARA R S, B SR R AR A 28 R AR IR
RGN 2 m A A2 faffk 22 2 o2 A% . filn:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s
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Color = tuple[int, int, int]

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

Z: W, typing Fl PEP 484 H 5 b RE 1RGN

type hint -- 231 34: fi¢
annotation 78R @M. REIWIE S 80ER E TS & UM AL,

RAUPL Je TR T A2 Python (SR I 20K, (HEATM# A X2 E 5 RA AL, EfTEREM) IDE
ST EEI s R

SRR JIR IR B KB AT AGE A typing. get_type_hints () KU, {HJRHAL
AHPA

Z: )l typing Fl PEP 484, HAA7xf HIIRER AR -

universal newlines -- i F{#.17
— RSO T, R RIS AR A AT R bR Unix IAT45RZ0E " \n' . Windows [
255 "\r\n' PAMIHNR Macintosh 25 "\r', Z i, PEP 278 1 PEP 3116 fil bytes.splitlines ()
TR 2 RV .

variable annotation -- 38 Fr i
ARl 2K @ M annotation.,
TEFREAS BB R SR PR, TR ] Pl LA :

{class C

field: 'annotation'

AR EARHEE F RO R A 0 BINDA R AR B2 int JRARO(E:

[count: int = 0

AR AR TEYE P A AR L7 AT o2 0 AR5 &) —17,
Z: W, function annotation, PEP 484 1 PEP 526, H ¥R T IWINEE. 55 1% S 5] annotations-howto DA T fi{#
B fe S
virtual environment -- Ji 555
— MR IMEAX R BB TN IRSE, FeiF Python JI RIS BRI AE L AITH4] Python 43 KA 2+
P — R 58 Lzt H Al Python W JHFEFHIATH -
HZ venv,
virtual machine -- JE{J B
— B e A E AL, Python REAUBILFT HAA T35 R S 45 BT A2 L) byrecode

Zen of Python -- Python 2 #ifi

S|t Python Bt )5 M 574, A B TR S M HXFE S . &F KRN TR BRI RAFH
By Nimport 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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ik

GPL eI AR Python ¥ GPL "N %Afi. 5 GPL R[], By Python ¥F[HIEAS RiF 7 A B BUS IR
A, MICH IR E S . GPL ARA R VR AL Python T A5 HVETE GPL R RA Y45 A ;
(HHERPFAENATT .

JEPIARZAE Guido $55 F TAEMISNIEIEE , SFHX LA o T e -

C.2 FRER={ LIE 5 {E A Python ByZRFRFOZF M

Python AT SCRS ) V7 RT3 LT PSF 4 7T 1350

M Python 3.8.6 JF U, SCRPRYZRGI. BRAEHE SAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4 +T HYME
VAT

HBe £ Python FKH T RG], JXEEVFAT 2 A VAT 2 F RIS RS . A 55 ipa]
R 5 BB 378 5 D 3 45 0 74 5T 5 o8 i

C.2.1 FiF PYTHON 3.13.0rc2 £ PSF ¥ a] il

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

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

3.13.0rc2 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 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.13.0rc2 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 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

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

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, 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 3.13.0rc2, 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 &l

BEOPEN PYTHON ¥4 7] #8565 1 AT

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,

(ZF 50
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MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §) CNRI ¥F o] il

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
T
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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.

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 F 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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk ol S5
AT 42 Python RTINS = Iy PRI VAT RUBORTTIF A, A R A s 4 LR I K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C ¥ &40 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

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,

&)

182 Appendix C. F52F0iF o]k



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

The Python Language Reference, A {Thi# 3.13.0rc2

(% 50
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)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: hitps://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

test.support.asynchat f test.support.asyncore FHAS LRI, -

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

&)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Filhal& DA RS H:

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 HTIEER

trace BHAE AT

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

&)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode X #}

uu e RS AR L 35 AR 7

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
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C.3.7 XML 22 =iAH

xmlrpc.client BHEE DA R ER:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

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.
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C.3.9 Select kqueue

select fHKT kqueue B M AL 5 AR AEHA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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 1] SipHash24 S35 RS2 . &85 DA R I:

<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. Wi HaYiF o] S5 H 187




The Python Language Reference, A {Thi# 3.13.0rc2

C.3.11 strtod #0 dtoa

Python/dtoa.c CIHEAL T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 95 5 19[4 SCf4F . H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

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

The author of this software is David M. Gay.

E

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.

* % o

E

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

MR EE RS A X0 hashlib, posix il ss1 £{#Jf] OpenSSL FERHE T ERE. It4h, Python f{) Windows
Fl macOS 2 FE)T 7 fig 2t 46 OpenSSL FE[Y RN A, A AFRAT T AE L f24E—17 OpenSSL 1 A UERYEII A . X
OpenSSL 3.0 &KfillR, MIEJGEMTANA, Y3 Apache License 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.
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"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
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
(N30
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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
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

(B0
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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
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 ¥ @2 ] I tufE 1) expat JFRIASRI R, FRAEFLE 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
GETH)
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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

fEh ctypes BLIRTZH) _ctypes C #J@ 2 (I AL 45 1T libfi JEAY @I A =AY, BRAFM BN E T

——with-system-1ibffi:

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

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 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.3.15 zlib

R ARG EAREIY 20ib AR IH M CyR N THE, W 55 zlib JACR 8 DR 2 1ib 37 &:

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

&)
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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

(% L350

C.3.16 cfuhash

tracemalloc {§i M F i 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
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.
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C.3.17 libmpdec

Y54 decimal B FER) _decimal C ¥ (i 1145 T libmpdec PR EIAMER, B @R E T

——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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FHARYE 3 £53i BSD ¥ 1] E K& 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,
&)
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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 mimalloc

MIT 0] E:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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.3.20 asyncio

asyncio BURAHLETIFKH 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
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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.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c i subr_smr.c 4t FreeBSD fi#)”Global Unbounded Sequences” %4> NAZE R T & . %

SO R EST 2 253K BSD T IES K1

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 ""AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR 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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Python 53X {7 304 :

JRALETA © 2001-2024 Python Hff Bk 2. OR B AT AR

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) .
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197



The Python Language Reference, A {Thi# 3.13.0rc2

198 Appendix D. WU FiE



3l

EFH
..., 159
&R 7 T E, 20

FHEFHME, 10
- (B7F)

HEEZHEA, 92

X EEH A, 93
"(EFT)

FHEFHME, 10
L (BL5)
BAFHEFEEALRK, 12

BT, 88
HFFHEDR, IS
LOER, 122
" (515)
FREFHME 0

nmmwn

FREFEM 10
# (hash)
T%,6
BXH R F B, 6
S (F9%)
operator, 92
BB, 104
& (=)
operator, 93
&:
#5E B, 104
O (H¥#5)
call, 89
generator expression -- 4 RBRHKR,
83
L4 %R, 81
# HUE L, 129
ERE B A7 &, 102
k7 ¥, 131

* (%)
import &4 statement, 110
operator, 92
# % X, 130
T 2R A #, 90
rEREAF K+, 98
WG B ARF & F, 102

operator, 91
B HUE L, 130
ERHRAA T, 0
EFRETY, 83

R A, 104

R E, 104
+ (7o)

¥ HIEHAF, 92

R H B 54, 93

* Kk

+=
B 58 W8, 104
, (i29),8]
import A4 statement, 109
1 K, 89
S H I %, 89
EFHEERF, 82
EHFF KA, 102
55 %, 129
FIRFF K, 111, 112
with #EA4, 118
F kX7 %K, 82,98, 105, 131
/ (FHir)
operator, 92
B #0E X, 130
//
operator, 92
//=
B R BE, 104

R A, 104

/=
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Ob AR B AR R F, 102
B FWE, 15 \ (R AHAT)
0o 75,11
EHFHEME, 15 A\
0x 73,11
EHRFEME 15 \a
: (§9) #®XJFF, 11
lambda ki =, 98 \b
& BARIE, 130 BT, 11
1 4,89 \f
EFRES XA, 82 #7511
£ 4384, 114,115, 118, 120, 129, 131 \N
WIEH L E, 104 B3, 11
BAFHEFEELR, 12 \n
= (§%%%),97 BT, 11
i (57), 113 \r
<(hB) #®XJFF, 11
operator, 94 \t
<< 75,11
operator, 93 \U
<<= 73,11
B 3R W E, 104 \u
<= 75,11
operator, 94 \v
= #7511
operator, 94 \x
- BRI, 1
B BE R, 104 ~ (L5 5)
=(%T%) operator, 93
B %E X, 130 n=
7 & B, 89 58 B, 104
FT B R 747 B T E B HATR R, 12 _(FxI%&)
kE X, 44 BFFEMELR, 15
Tk 8 3 A7, 102 o R4
== — BRAO
operator, 94 __abs__ () (object Fi¥) ,53
-> _add__() (object F¥) ,51
& HATE, 130 __aenter__() (object Fik) ,58
> (kL) __aexit_ () (object F¥) ,58
operator, 94 __aiter_ () (object Fi) .57
>= _all_ (T#ey4askEb), 110
operator, 94 _and__ () (object i) ,51
oS __anext__() (agen 7i) ,87
operator, 93 __anext__ () (object Fi) .57
>>= __annotations__ (GH#E EH), 24
¥ 9 WRAE, 104 __annotations__ (#¥/E k), 28
>>>, 159 __annotations__ (K/EM), 28
@ (at) __annotations__ (function E#) ,25
operator, 92 __await__ () (object Fi¥) ,56
BHE X, 129 __bases__ (RBEMH), 28
* % X, 131 __bool__ () (3t %7 %), 50
[1(F36%) _bool () (object Fi) ,39
T4z, 88 __buffer_ () (object F¥) ,54
5l kSR, 82 __bytes_ () (object Fik) .37
200 #5|



The Python Language Reference, A {Thi# 3.13.0rc2

_ _cached_ ,72

_call__ () (F%7ik), 91
_call__ () (object Fi) ,49
__cause__ (F# &), 107
_ceil_ () (object F¥¥) ,53

__class__ (&), 29

__class__ (Fix¥$), 46

_ class___ (33 /E M), 40

__class_getitem_ () (object XFik) ,47
__classcell  (E#44=wH4£R), 46

_ _closure__ (G EH), 24

_ closure__ (function EH) ,24

_ _code__ (R BM), 24

_ _code__ (function EM#) ,25

_ complex_ () (object F¥) ,53
__contains__ () (object Fi) ,51
__context__ (FF+% /& M), 107
__debug__, 105

_ defaults__ (HFE M), 24
_ defaults__ (function JB#) ,25

_del_ () (object F¥) ,36
__delattr_ () (object Fi) ,40
__delete_ () (object Fik) ,4l
__delitem__ () (object Fi) ,50

_dict__ (HFEM), 24
__dict__ (B &), 29

_ dict_ (FZ¥E M), 28
_dict_ (R/EH), 28

_ dict__ (function EH) ,25
_dir_ (iR EiE), 40

_dir__ () (object F¥%) ,40
_ divmod__() (object Fi) ,51
__doc___ (FRHFM), 24

__doc__ (Fik/AM), 26

__doc__ (#BE), 28

__doc__ (X E), 28

_ doc__ (function EM) ,25
_ doc__ (method EM) ,26

__enter_ () (object ¥i) ,53
_eq () (object Fi#) ,38
_exit_ () (object F @) ,53
_ file_ ,72

_ file  (#3/EM), 28
_ firstlineno__ (£ E), 28

_ float_ () (object FHi) ,53
__floor_ () (object F¥) ,53
_ _floordiv__() (object F¥#) ,51
__format__ () (object Fik) ,37

__func__ (Fikx/EMH), 26
_ func__ (method EM#) ,26
_ future_ , 164

future &4, 110
_ge_ () (object F¥),38
_get_ () (object Fi) ,41

__getattr_ (#E3/E ), 40

__getattr__ () (object F¥) ,39
__getattribute_ () (object F#) ,40
__getitem__ () (w4t %7 ik), 36
__getitem_ () (object F#i) ,50

__globals__ (FHF/E ), 24
__globals__ (function JBH) ,24

_gt_ () (object Fi) ,38
__hash__ () (object F¥) ,b38
__iadd__ () (object Fik) ,52
__iand__ () (object F¥) ,52
__ifloordiv__ () (object Fi) ,52
__ilshift_ () (object Fi) ,52
__imatmul__ () (object F#i) ,52
__imod__ () (object F @) ,52
_imul__ () (object F¥) ,52
__index_ () (object F#i) ,53
_init_ () (object F¥i) ,36
__init_subclass__() (object % Fik) ,43
__instancecheck__() (class Fi&) ,47
_int__ () (object F¥) ,53
__invert_ () (object Fi) ,53
_dior_ () (object Fi) ,52
__ipow__() (object Fi) ,52
__irshift_ () (object F ) ,52
__isub__ () (object Fi#) ,52
__iter__ () (object F¥) ,51
__itruediv__ () (object Fik) ,52
__ixor_ () (object Fi) ,52

_ _kwdefaults__ (GHEMH), 24
_ kwdefaults__ (function JBM#) ,25

_le_ () (object F¥) ,38
__len__ () (sHf £55i%), 39
_len_ () (object Fi) ,49
__length_hint_ () (object Fi) ,50
_ loader_ ,71
__1lshift_ () (object F¥¥) ,51
_1t_ () (object Fi) ,38
_ _main_

module, 60, 139
_matmul__ () (object F¥) ,5l
_ missing_ () (object F ) ,50
_mod__() (object Fi),51

__module__ (FHH/E M), 24
__module__ (Fik/EMh), 26
__module__ (X EMH),28

_ module__ (function E#) ,25
_ module__ (method EM) ,26
__mro_entries_ () (object Fi) ,45
_mul__ () (object Fi&) ,5I

_ _name_ ,71

__name__ (FHFE 1), 24

__name__ (Fik/EBM), 26

__name__ (#Z¥BH), 28

e ]
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__name__ (£EH),28
_ name__ (function EM) ,25
_ name__ (method EM#) ,26

_ne_ () (object F¥) ,b38
_neg__ () (object Fi#) ,53
_new__() (object F¥¥) ,36
_next__ () (generator F¥#%) ,85

__objclass__ (object EH) ,41
_or_ () (object F¥),h51
__package_ ,71

_ _path_ ,72
_pos__() (object Fi) ,53
__pow__() (object Fi) ,5I

__prepare__ (GLE Fi¥), 45
_ qualname__ (function JB#) ,25

_radd_ () (object F¥i) ,51
_rand_ () (object F¥i&) ,5I
_ rdivmod__ () (object Fi) ,5l

__release_buffer_ () (object Fi) ,54

__repr__ () (object Fi¥) ,37
__reversed_ () (object Fi%) ,51
__rfloordiv__ () (object Fi) .5l
__rlshift_ () (object Fi) ,5I
_rmatmul__ () (object Fi) ,5I
_rmod__ () (object F¥) ,5l
_rmul__ () (object Fi) ,51
_ror__() (object i) ,51
_round__() (object Fi) ,53
_rpow__() (object Fi) .51
__rrshift_ () (object Fi) ,5l
__rshift_ () (object F#) .51
__rsub__ () (object F¥i),51
__rtruediv__() (object F#&) .5l
__rxor__ () (object Fi) ,5l

__self_ (FikE), 26
__self  (method EM) ,26

_set__ () (object F¥) ,41

_ _set_name__ () (object Fi) ,44
_ setattr_ () (object Fi) ,40
__setitem_ () (object Fi&) ,50
__slots_ ,171

__spec__,72

_ _static_attributes_ (£ E1), 28

_str__ () (object Fi) ,37
__sub__() (object Fi) ,5l
_ subclasscheck__ () (class F¥) ,47

__traceback__ (F%F EM), 107

_ truediv__ () (object F¥i) ,51

_ trunc__ () (object F¥) ,53
__type_params___ (function attribute), 24

_ type_params__ (K EMH), 28

_ _type_params__ (function EM) ,25
_xor__ () (object F¥) ,51

{} (Ge37)

FHETR, 82
BRFFEFHELR, 12
EoeR, 82

| (2%)
operator, 93

3R W E, 104
- (RIRF)

operator, 92
=H

operator, 97
TA#F, 22, 23, 88
TR {E, 103
AL %, 19
ENEY: 2]
object —-- X%,22
FLET L]
T &1, 36
R EAZ, 19
3, 92
i
arithmetic operation, 92
¥4I operation, 93
—HH B FEMA 15
REHEA, 139
R X%, 30
5%
operator, 99
1€ F %, 59, 60
REF,9
W4T, 5,6, 11
H R
attribute —- B, 20
attribute —— B#¥, 24,20
method -—- ¥, 172
3, 60
FHEE
PYTHON_GIL, 165
PYTHONHASHSEED, 39
PYTHONNODEBUGRANGES, 32
PYTHONPATH, 74

P B EX
function -- ®E#,24
function —— E# call, 90
method -- F 4,26
P8R
object —— Xt#£,24,90,129
iNal=0 S WS
object —-- X %,26
X
import, 110
5 IR %, 92
ML

operation, 93
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7, 139
P

list, 82
JL4, 22,81
AT, 7
KA, N 29
KA S, 134
KL
attribute —— B, 29
attribute —-- B4 WE, 29
call, 91
object —- X #%,28,29,91
B
call, 28,91
&5 81, 22
#5377, 121
#HHE R, 36
KBEMHA termination model, 63
4
global name, 111
name, 59, 102, 109, 129, 131
A, 131
G E A (RXH) .6
G
WERH 111
43, 7
EHFEME, 15
T%1,5
T##%,5,6
THE, 6
KR
integer, 21
i,
dictionary -- 3,83
iterable —- W#HEAX £, 98
T BOR AL F, 90
AT, 5
f 4%
name, 106
PR 139
W E, S
B4, T
B, 4
BEE
c, 20,21, 27,94
Java, 21
EEEX 4
L R=S
W=, 105
7,92
T AE
attribute -- B, 102

class attribute -- B, 28

statement —— EA4, 22,102

target 1list, 102
T4, 103
¥ A, 103
WiE, 104
AT By, 104
kL attribute —— B, 29
A RA R, 97
R R
1%, 34
BRH T, 68
#®X P75, 11
RXEF.O
B A, 171
N, 140
BEHA, 16
£5,81
KR, 98
EAT, S
EHHE
name, 102
ZH
operator, 36
#T
import, 68
path, 68
TCH 1, 68
3263
Bk AL, 63
4,82
/1t 82
EokA
object —— X£,23
3k, 92
g
K18, 98
BEAR
method -- ¥ ¥, 167
BOAE

parameter -- ##% value, 130

A

abs
WEE#, 53
abstract base class —- £ #H ¥, 159
aclose() (agen F¥) ,87
and
operator, 97
1L, 93
annotation -- AFy, 159
annotations
function -- E#, 130
argument -- S
function —— E#, 23
%% X, 130
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W R E %, 89
argument -- F#, 159
arithmetic

conversion, 79
operation, Z 34, 92
operation, # H, 92

array
module, 22

as
except F4,115
import &4 statement, 109
match &4, 120
*HF, 109,115, 118, 120
with &4, 118

As #, OR HR, #HHEMEA, FERMAFHER, 122

ASCIT, 4,10

asend() (agen F¥) ,87
assert
statement —— &4, 105
AssertionError
F4, 105
async
XHF, 132
async def
statement —— &4y, 132
async for
statement —— &4, 132
ERF AT, 81
async with
statement -- &4, 133
asynchronous context manager —- = */F _l:
T XEHE #, 160
asynchronous generator -- =w#H4 K&
asynchronous iterator —-- ® ¥ #% 1 #,
27
function —-- E#, 27
asynchronous generator —-- F %4 j £, 160
asynchronous generator iterator —- #

Sk A, 160
asynchronous iterable —-- &3 7% R Xt £,
160
asynchronous iterator —— ¥ %K, 160
athrow() (agen F¥3¥) ,87
atom, 80
attribute —— B, 20
class, 28
Ml k&, 106
5 ., 88
7 A FFF, 20
FEFR, 20
%52, 29
AR, 102
T{E, class, 28
WA B, % 5L, 29

attribute —- B, 160
AttributeError
FH, 88
await
XHF,91,132
ERF AT, 82
awaitable —-- T4, 160

B
b'
FREBFEMA, 10
b"
FREFEM 10
BDFL, 160
binary file —— 3% XU#, 160
block, 59
code —- &, 59
BNF, 4, 79
borrowed reference -- fAF| A, 161
break
statement -- &4, 108,114,117
builtins
module, 139
bytearray, 22
bytecode -- F ¥, 30
bytecode —-- F¥#, 161
bytes—like object —— FH A £, 161

C

c, 11
EE,20,21,27,94
Cc #4161
call, 89
function -- ®E#, 23,90, 91
method —-- F &, 91
procedure, 102
WE®#, 91
WEF %, 91
L4, 49, 91
JH A 8 %E X function —- &%k, 90
K54, 91
KxF 4, 28,91
callable —— T AX £
object —— Xt#£,23,89
callable —— FEAX £, 161
callback -- [, 161
case
match, 120
X F, 120
case #,122
chaining
54,107
A, 94

chr
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W &%, 22

class
attribute
attribute
body, 46
name, 131
object —-
statement
F X, 106, 131
£, 29
¥ 2%, 36

class —- 2,161

class variable —- %% &, 161

clause, 113

clear () (frame F¥¥) ,34

close() (coroutine F¥) ,57

close() (generator F¥¥) ,85

co_argcount (KAxf £ & 1), 30

co_argcount (codeobject EM) ,3l

co_cellvars (KAxF £ &), 30

co_cellvars (codeobject EM) ,31

co_code (KA £ /%14 ), 30

co_code (codeobject E) ,3l

co_consts (KA £ &), 30

co_consts (codeobject EM) ,31

co_filename (KA £ & 14), 30

co_filename (codeobject E) ,31

co_firstlineno (KAt £ &), 30

co_firstlineno (codeobiject &) , 3l

co_flags (RAXF 2 &), 30

co_flags (codeobject E) ,31

co_freevars (A% £ &), 30

co_freevars (codeobject E) ,3l

co_kwonlyargcount (5,543} £ & M), 30

co_kwonlyargcount (codeobject &) ,31

co_lines () (codeobject F¥) ,32

co_lnotab (KT £ /& 14), 30

co_lnotab (codeobject E) ,31

co_name (XAt /%), 30

co_names (KAF %5 1), 30

co_names (codeobject EM) ,31

co_name (codeobiject ) ,31

co_nlocals (KAxf £ &), 30

co_nlocals (codeobject )E,'/fé) , 31

co_positions() (codeobject F) ,32

co_posonlyargcount (453} £ & M), 30

co_posonlyargcount (codeobject E) ,31

co_qualname (KA %8 1), 30

co_qualname (codeobject E) ,3l

co_stacksize (KA} %8 M), 30

co_stacksize (codeobject E}‘L&L) ,31

co_varnames (XA £ &), 30

co_varnames (codeobject EM) ,31

code -- &

__ }%/L&L’ZS
-— B WM, 28

st4,28,91, 131
-— &4, 131

block, 59
collections

module, 22
complex number —- £ 3,161
compound

statement -- &4, 113
context manager —-- LT X&HE 53
context manager —— T X&HE 161
context variable —- FTXZFE,161
contiguous -- # %, 161
continue

statement -- E4,109, 114,117
conversion

arithmetic, 79
string, 37,102

coroutine -- W&, 56, 84
function —-- E#, 27
coroutine --— H4E, 162
coroutine function -- WHAEE %, 162
CPython, 162
D
dangling
else, 114
dbm.gnu
module, 23
dbm.ndbm
module, 23
decorator —— XM, 162
DEDENT J4F,7, 114
def
statement —— &4, 129
del
statement —-— EA4], 36, 106
descriptor —- #HR &, 162
destructor, 36, 102
dictionary -- F#
object —— X, 23,28,38,82,88,103
#5282
25,82
dictionary -- FH#, 162
dictionary comprehension —-- ¥ # 4 & &,
162
dictionary view -- FHAE, 162
division, 92
divmod
WEE 51,52

docstring —- XAHFHE, 131
docstring —- XAHFHE, 162
duck-typing —— ¥F %A, 162
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EAFP, 163 False, 21
elif file object -- XX 4,163

XuF 114 file-like object -- XHA £, 163
Ellipsis filesystem encoding and error handler

object —— X #£,20 — XHRAEHDHEASERLAER, 163

else
dangling, 114
XEE5 108, 114, 115, 117
ZH&RAERN, 97
eval
WE R, 111, 140
exc_info (f£ sys 23k ¥), 34
except
XF, 115
except_star
XHF, 116
exec
WEEE, 111
expression —— Fi#k =R, 79
generator —- A R4, 83
lambda, 98, 130
list, 98, 101
statement —- iE4], 101
A4, 96,97
yield, 84
expression —— Fik =, 163
extension module -- ¥ B3P, 163

F
f'
BAFAETFEME 11
f"
BRFIAEFEM 11
f-string -- f-F4%,163

f_back (W /&), 33

f_back (frame BH) ,33
f_builtins (M/EMH), 33
f_builtins (frame E) ,33
£_code (M /1), 33

f_code (frame EM#) ,33
f_globals (Wl /FM), 33

f_globals (frame E) ,33
f_lasti (M/EH), 33

f_lasti (frame E) ,33
f_lineno (Wi/& M), 33

f_lineno (frame EM) ,34
f_locals (Ml/FME), 33

f_locals (frame B) ,33
f_trace (M /E), 33
f_trace_lines (i /&), 33
f_trace_lines (frame &) ,34
f_trace_opcodes (W& M), 33
f_trace_opcodes (frame }%’f&) , 34
f_trace (frame EH) ,34

finally
*45,106, 108, 109, 115, 117
find_spec
finder —-- #H#H &, 68
finder —-- &HH &, 67
find_spec, 68
finder —- &, 163
float
WE B 53
floor division -- @ FEUER %, 163
for
statement —--— iEA4], 108, 109, 114
EHfFAF, 81
format () (M & &%)
_str__ () Y RF %), 37
Fortran # %, 161
frame -- fﬁﬁ
object —— *#%,33
#AT, 59, 131
free
variable, 60
free threading -- H@H %4, 163
from
import EA, 59
import &4 statement, 109
EHE 84,109
yvield from ik =R, 84

frozenset

object —— *%,23
fstring, 12
f-string —- f-FHFE,12
function -- E¥

annotations, 130

argument -- 5#, 23

call, 23,90,91

call, AP B FE X, 9

generator —— 4 k£, 84,106
name, 129

object —— Xt#%,24,27,90,91, 129
E 4,98

Z X, 106, 129
F P B EX, 24
function -- ®E#, 164
function annotation -- REAFE, 164
future
statement —- &4, 110
G
garbage collection —-- Hr3FE, 19
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garbage collection —— I [E I, 164

generator —— A &4, 164
expression -- XA, 83
function -- 26,84, 106
iterator —- # R &, 26,106

object —-- X%,32,83,85
generator —-— Ak #, 164
generator expression -- 4 K HBELXAR, 164
generator expression -- A4 REXRHKR, 164
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B 85,87
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GIL, 165
global
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Fl
hash

WE E %, 38
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import
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&4 F, 68
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importer —-- § A, 165
ImportError

S, 109
importing —— g A, 165
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REF, 114
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int
WE &, 53
integer, 22
object —— X #£,21
xAHA, 21
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interpreted —— FEA, 165
interpreter shutdown —-- BE®EXH, 166
io
module, 29
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operator, 96
is not

operator, 96
iterable -—- H# AW £
A, 98
iterable —-- H#AX £, 166
iterator —- # R &, 166

J

BFFEELR, 16
Java
%21

K

key function —— #Z#, 166
keyword argument -- Xx#F 5, 166

L

lambda, 166
expression —-- Fik R, 98,130
B, 98
last_traceback (£ sys 23 %), 34
LBYL, 166
len
WE B3, 22,23, 50
list
expression —- FikH, 98, 101
object —— X #£,22,82, 88,809,103
target, 102, 114
& target, 106
#5282
277,82
%, 82
W{E, target, 102
list —— %%, 167
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loader —— fn# &, 67
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locale encoding -- #EE K EH AR, 167
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M
magic method -- JEAF %, 167
makefile () (B#&F /&), 29
mapping —— BtEt
object —- Xt%,23,29, 88,103
mapping —— B, 167
match
case, 120
statement —- &4, 120
meta path finder -- TTERAEH &, 167
metaclass -- TG, 44
metaclass -- J0%, 167
method —— F ¥
call, 9l
object —— X£,26,27,91
HWE,?27
H Ik, 172
P B X, 26
JEAR, 167
method -- ¥, 167
method resolution order -- ¥ ¥ # W 7,
167
module
_ _main
array, 22
builtins, 139
collections, 22

, 60, 139

dbm.gnu, 23

dbm.ndbm, 23

importing -- & A, 109
io, 29

namespace —— @& X[, 28
object —— Xt#%,28,88
sys, 116, 139

¥, 20

module —-— 3, 167
module spec —— A, 67
module spec —- I, 168
MRO, 168
mutable —— H &AL

object —- X#,22,102,103
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private, 80
namespace -- 4% %, 59
global, 24
module, 28
4, 67
namespace —- W4 &[4, 168
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new-style class -- ##., 168
NEWLINE 4,5, 114

None
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nonlocal

statement -- &4, 112
not

operator, 96
not in

operator, 96
NotImplemented
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null

operation, 105
number

£, 21

F R 21
O

object —- X %,19
callable —— T AX £, 23,89
class, 28,91, 131
code -- f#, 30
dictionary -- S4t,23,28, 38, 82,88, 103
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frame —-- i, 33
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function -- &%, 24,27,90,91, 129
generator -- A4 &, 32,83,85
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parameter -- %, 169
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pow

WERH, 51,52
power

operation, 91
primary, 88
print

WEE %, 37

print () (A& &%)
_str__ () (B RAHi%), 37
private
names, 80
procedure
call, 102
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Python #IEZ; PEP 362, 160, 169 qualified name —- [} &%k, 170
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simple
statement -- &4, 101
single dispatch —-- B4k, 171

slice —— ¥ A,89
object —— X #£,50

WE &%, 35
slice —— Y 4,171
space, 7

special method -- ##HF &, 172
start (WA 2 % &), 35, 89
statement -- &4
assert, 105
async def, 132
async for, 132
async with, 133
break, 108, 114, 117
class, 131
compound, 113
continue, 109, 114, 117
def, 129
del, 36, 106
expression —-- Fikz, 101
for, 108, 109, 114
future, 110
global, 106, 111
if, 114
import, 28, 109
match, 120
nonlocal, 112
pass, 105
raise, 107
return, 106, 117
simple, 101
try, 34,115
type, 112
&35, 108, 109, 114
while, 108, 109, 114
with, 53,118
TWE, 22, 102
W, HEEEy, 104
WE, WA, 104

yield, 106
statement -- &4, 172
static type checker ——- #AXAMHEE 172

stderr (f& sys 3 F), 29
stdin (f& sys #3F), 29
stdio, 29
stdout (f& sys 23 P), 29
step (MR *F % E M), 35, 89
stop (MR *F % E M), 35, 89
StopAsyncIteration
sS4, 87
StopIteration
S, 85,106

string
__format__ () (Y &7 i%), 37
_str__ () GFRF %), 37
conversion, 37, 102
object —— XT#, 88,89
T XK Jr3, 22
W FEE, 12
48,88
AN FEE, 12
strong reference -- 5|, 172
suite, 113
sys
module, 116, 139
.exc_info, 34
sys.exception, 34
sys.last_traceback, 34
sys.meta_path, 68
sys.modules, 67
sys.path, 74
sys.path_hooks, 74
sys.path_importer_cache, 74
sys.stderr, 29
sys.stdin, 29
sys.stdout, 29
SystemExit (N & F%), 63

T

tab,7
target, 102

list, 102,114

list JRfE, 102

list, |, 106

M k&, 106

2R 45 4, 108
tb_frame (& &), 34
tb_frame (traceback EM) ,35
tb_lasti (B#EMH), 34
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tb_lineno (W% M), 34
tb_lineno (traceback EM) ,35
tb_next (B E 1), 35
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text encoding -- X ALK, 172
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throw() (coroutine F¥) ,56
throw () (generator 77’«35’) , 85
traceback -- [E#

object —— X#£,34,107,116
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True, 21
try

statement -- &4, 34,115
type, 20
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immutable -- A H AL Z $4E, 81

statement -- &4, 112
WEEH, 19,44
BER A, 20
¥4k, 20
type —— %A, 172
type alias —- XA F| 4,172
type hint —- XA FM, 173
TypeError
5,92

U

u'

FREFEME 10
FREFHME 10

UnboundLocalError, 60
Unicode, 22
Unicode Consortium, 10

u"

universal newlines —-- 3@ Ff#4T, 173

UNIX, 139

Vv

value, 82

Al parameter —— %, 130

ValueError
FH,93

values
writing, 102

variable
free, 60

variable annotation -- ZEAFE, 173

TR

4, 68
AR, 45
bl

object -- X%, 22,88,89,98

B, 22
7=, 22,81
TG4 T, 68
NH#HFFEME, 15
XEF,O
as, 109, 115, 118, 120
async, 132
await, 91, 132
case, 120
elif, 114
else, 108, 114, 115, 117
except, 115
except_star, 116

finally, 106, 108, 109, 115, 117

from, 84, 109
if, 120
in, 114

HWE
WE

HWE

Py 31
W, 9
Py
N

WA
B

Ju, 9
4, 6

a%
4
75

3t
LX)

yield, 84

method -- ¥ #&,27
K

abs, 53

call, 91

chr, 22

divmod, 51, 52
eval, 111, 140
exec, 111

float, 53

hash, 38

id, 19

int, 53

len, 22, 23,50
object —-- X%,27,91
open, 29

ord, 22

pow, 51, 52

print, 37

range, 115

repr, 102

round, 53

slice —— ¥ K,35
type, 19, 44

A%, 53

T, 37

e, 111

VRS

call, 91

object —— X#£,27,91
K7, 29

3

,7

1%, 16

,22,89

TR {E, 103

attribute —- &M, 106
target, 106

target list, 106

3

6

namespace —— @& X[d,67
portion —-— #4467

& H, 66

or, 93

function —- E#, 98
HE K FEME, 15

H B F A, 15

TG4, 22
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arithmetic operation, 92
%L operation, 92
R 46 T 4F 10
RAHTLF4%, 6
KA, 23
B, 92
f%,4
TEA K, 19
LE:2]
object —-- X£,22
i AAT, 139
4 RAR, 97
# 0
AR, 104
PaEER S
FH, 34
W FHE, 63
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number, 21
object —— X £,21
WE B, 53
EHFEME, 15

virtual environment -- & # I, 173

virtual machine --— E##L, 173
T AN
KA, 36
F 5,22, 88
FA B FEM, 10
F¥,22
FE,22
W E &%, 37
F¥EFEMA 10
S, 10, 81
7 X
class, 106, 131
function -- E#, 106, 129
LA
call, 49,91
class, 29
object —— Xt#,28,29,01
KE, 20,28
xR, 19
R AR S, 19
xR H KA, 19
A, 65
BN T, 68
BER
type, 20
A SR ME
object —-- Xt #&,21
operation, 96
W E SRR, 81
AT

A&, 104
A
4, 66

&, 10

Tk B H#, 7

B, 63,107
AssertionError, 105
AttributeError, 88
chaining, 107
GeneratorExit, 85, 87
ImportError, 109
NameError, 80
StopAsyncIteration, 87
StopIteration, 85, 106
TypeError, 92
ValueError, 93
433 %, 34
51 &, 107
ZeroDivisionError, 92

7 H A, 63

7 2
#Ar, 93

7 F R AR
object —— X £,87
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S, 107

BlA R, 63

5 Al
attribute —- B, 88

5| A4 19

FiZE:N
lambda, 98

i ZZ

2

18 21 4% 4
target, 108
ShMILER By case 3k, 122

W
R
MR, 96
PAT
frame -- i, 59, 131
restricted, 62
1%, 34
HATHEAL 59
¥R
module, 20
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name, 80
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and, 93
operation, Z—##l, 93
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operation, ¥ H, 92
or, 93
72, 93
H
or, 93
#5281
dictionary -- i, 82
list, 82
set, 82
HEFFERTEME 12
HF, 15
object —— X%, 21,29
BFFEME 15
¥ 4E, 19
type, 20
type, immutable —- RH A X Z£, 81
EHFEME 1S5
XA F A5, 32
PR, 105
TE R A 5 75, 12
EiA7N
dictionary -- F#,82
list, 82
set, 82
KE
#E5,98
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expression —-- FikH, 96,97
% H
sequence, 88
string, 88
% B #, 22
1% 2%
class, 36
T
output, 102
R C, 11
RN, 139
FRiE, 4
PRIRE
M3k, 96
IR AE, 8, 80
(54
AT, 34
HRER, 34
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while
statement —— iEA, 108, 109, 114
HRITE, 120
Windows, 139
with
statement -- &4y, 53,118
1F, 92

32, 38, 94
chaining, 94
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7, 98
KA, 92
7A
Br%k attribute —— B, 20
T, 6
DILEZY
Bk 5, 96
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e
number, 21
object —— X£,21
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BRFFESE.6
writing
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yield
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statement -- &4y, 106
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