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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
TNVEMRAT o IR % RE M SCRINS T80 AR UL SE 5 B, (B AT AE S 2— L8 S, Pk, WARARERH
KERFF HARFEAS X0y SCRHHE Python HURTSLIL—ild, MVFAIFEE AT, Kbs EHRZIMSHE—4
T AFRES . AT — I, WERARIEAEMH Python If FLAR T AT 501X iH = e i SR AR B AL
PRBZRE A AR E AT AR AR AR XA IR E X, WvriRml DAELERn 5 25 E—
iy - BE K — G LA )

TEME 5 2 7% SR LIS 2 9 SE LA R R S i - FLARSEBUnT e A Aol as, 0 [l — T8 5 i) Ho A S B
AIREME AN 775 MAE S — 5781, CPython Jg#531))" 92l H ) Python SEB (SR T HAth— L8 S HL 147
HAAESEIN), AR A AT 3%, Rl A S B S B BRI L, RSk
AL IR SCHRN I 2o b R — LU iRy SR

£ Fh Python SEELARA A —LE N EANFRHERIBLL . A SO AT 2 L library-index 25|, DR BB
SRR S, AR EAT R AR B A SR

1.1 HithseZ)

HEIRE J5 Python SEBLZER 25BN fe ) Z A0, E oA — 8 H S B AR G ST R BB RS |
IR

AP H
CPython

gt BT R 4ES Y Python B, DA CHBEFHHS . BAUIE o Rrik il e I3 e s .
Jython

PA Java ifi 5 45 1) Python SCBL. BLSCBUNT DAME S Java B — N IANE S, BGE nT AR B
B Java RPESCRAV T o AR TS 25 B U7 Jython [93f

Python for .NET
WS SE s B T CPython 958l (FLEJE T~ NET $T45 . HLAT A | ANET 2. BRIfI ¥
& Brian Lloyd. A2 T f#i34% n] 157 Python for NET 7T,

IronPython
75— ~.NET fit Python L8, AN[F]F Python.NET, iXj&—~E IL [5¢ %% Python SEBE, I & 4F



https://www.jython.org/
https://pythonnet.github.io/
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Python fURY FL#2 4515 NET R4k . ERYBIEZ B2 4 %) €13 Jython fJ Jim Hugunin, T HHEZ
{5 8., 5% IronPython M,

PyPy
An implementation of Python written completely in Python. It supports several advanced features not found
in other implementations like stackless support and a Just in Time compiler. One of the goals of the project is
to encourage experimentation with the language itself by making it easier to modify the interpreter (since it is
written in Python). Additional information is available on the PyPy project’s home page.

DA X SeSE R T REAE ST 5 LS5 SO P HA A B e 5, B025 A T IARIE Python SURSTE
R E (B HSH BN ML TI0,  DARE IR IETE G 80X A~ S A TR LEARTE 2 T AR AR T

1.2 #RiE
ARANTARE A il SR 22 kY Backus-Naur form (BNF) #8YARRTE. DXCRHEH AR & SORE:

lc_letter (lc_letter | "_")*
"a""."Z"

name
lc_letter

%—1T738 name & lc_letter ZJFHRFANH LA 1c_letter FIFRIZK. 1M Lc_letter NZ(EREH
A ra' B 'z TR (CEBR EAEARSCRY IR 2R BRIk 2 SCIRERNEE LA S K. )

BT K2 — A2 FR (RIRZ T E LR AR Ik = o=0 82K (1) BT R TRTT, e IthR
R E R A R ERAEART . BT () FORHl— T TR Z IR ESL, KM, IS (+) Forn—REEZ R
A, MBI SIRINA (1) FoR TR @, X WA TR . * Al + B
FIGE e i B, FSES HT A, PR FIEESET SN SHREOERURT 2 RIER. &
FAMGE AT, AFZ AT EBRALN AT RES DA T N 21T

FEVATE E SO (BRG], s BOME TN YE: t =405 0 R A T35 P IR e E (7))
DX TEJFE A AT T B ASCIL P4 . HARTR S (<. . . >) R I A2 X T B S5 I AR IE S flid
BT DAE AL SR Pl P A0 R

IR AR T LPARIR AR IRE G SONMATIE E SORAFAER R X S JR19E R SCHE I Fr A DR
FUIRAYTAT T RITAE SOWAE T e e BT AL AT . 76— ¢ AT F TR BNF
SRR VA E S AEZ S B ET R A R TR E

4 Chapter 1. #hif


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

CHAPTER 2

RS

Python F2f7 i1 AEAF B0, S AT A2 30k o7 35 2R U AT . ARFE Y GHRNA AT B AT SC
PHIFEAT -

Python FF U AR 77 SCAH >4 Unicode RS A5 5 2 A 5 B T35 @ VR SRR gt , BRIACKH UTF-8, 100
PEP 3120, FSCHARE#ISET, fii’k SyntaxError,

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE JEAF R 45O AT IEA N RERE B R A T 5, BRARA)3K S0 Ff NEWLINE - (i, K&
WA ZAT TR o AR R AT HEN, — A ZA AT E AT .

2.1.2 Y817

YIBATR— P94, mATRF A ke PSR4 R AT 6 A B AR EF- 5474 11741 - Unix ASCII
F4FLF  (#:47). Windows ASCII F45)%%1 CR LF (a1 %:40:47) . 5k %3 Macintosh ASCII 45 CR  ([q]
%) REEMANTE, XY ENMEH . AL AR DU E R KBTI e 2 R4

A Python i}, 1% A Python API fJEIS A5 ER W C ARIEIR GBI T4F (\n, 03 ASCII 4% LF, 47
LA ) o



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

ERLAES (#) TPk, fEYEfRREL. HE, FS NP EBTEE, BIEN R TBHZ N,
BN, FEREARBIRATE W . AR

2.1.4 ‘mtS7EH

Python AR5 — 588 A7 AYFERE VLI IE M A coding [=:1\s* ([-\w.]+) B, ZFEBLA 1S

Ay R X AR EE — 88 T IR SR gift . SRRl S —17, 7E28 AT, B —47
WA R . ARSI T

[# —*— coding: <encoding—name> —*-—

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

[# vim:fileencoding=<encoding—name>

3X /2 Bram Moolenaar [t VIM AT HIE .
WURE A R B miEAg R, W BRA RS UTE-8., R S el el e K g i Ag =X % UTF-8,
WG H) UTE-8 “F45phral (bxefxbbxbf”) H59¢ 2 M AN 2 i B A i

WA T RS, g AR i 4 L 252 Python IR (2 UL standard-encodings). #ihi% (&
BOUT A BRI, BT IE. ERRAR AT,

2.1.5 RABHET

PIAS B CA_ B BRAT o] SR (\) DR — V54T, AUWANTR : DAATE T AFER B RE N Y St
FLEh RS, WBATR-S T AP N2 T, FEMER SORATL S5 A T4 . Bl

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

PARCRIALZE R EOAT, AREMIERE: ML M AREPHEER . B8 FmEsr, KBHIAREPHEIRAT
(a0, B A mEsh, AREHRRALILIRAF D) Z P BAT) o OB BETE AT Y745 A3 5 T
B A AR B R AR .

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

Bt P T AR RS TIAE R s 6 AR SAT . AR BHIEA T2 (1% NEWLINE %
P RIS BT (RS0, (R SRR,

6 Chapter 2. {#;E9#7
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21.7 AT

RS, BT As . R ARAT 2020 (RIRAE B NEWLINE JEAF) o A H B A TG
A, 23 FATROAR Ry AT REDR BRI - SRAK - T EPE3F (REPL) AYRARSCHr sUMAR R . ARt BAR
R, sEar AR (AESHEEERESR ) HERZT R AG1ER .

2.1.8 4gi#

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

HIRSF (AR B — 2\, g2 il B 802 /N A5EL (5 Unix (RENAREE—20) . o
M AEZ FAFRI AR E T AT Z R . Gt se F ORI T 2478 | R Z A 25
FIRFERAE T it 2K

TSR A R RAFA S A AF g m), Sk SR, = A A — B0k S 8O BB IE 5 R 5]
Aot ER, MImfitk TabError,

B TEG . KTk UNIX P& SCAR a4 A B R PE 8 2078 U SO i R A S A8 17
TAMBTEEE, AEFEA s B R TR R gE i E .

TP ST, gt BOR 2 W20 LT 0 TR AEA T 1 25 AR A 7 B RCR A E  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ 1L INDENT A1 DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—ZME, RBEASWEER. HARNZFEMIR B TS .
P EATHR AT 4 2O SR TAT IR . WA SE, WAL, QAR T 29w, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S @2 EREEY —: T e TiZZH
A BUEAS 0 b, R — e A —> DEDENT JEfF. SCHERE, P HEamE R T2
BUEE B —1~ DEDENT 47

MR Python AR AE 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
N
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

J

(SEbs b, MRS T AT =80 ARG — DRI TAE T & R — return r gk
UNIWINGER OO i)
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2.1.9 EHFENZEEFH

BRARFEZ AT SR BT AR N, AT HIRAT . USRS AR T AN FRTEAT . ZHE P A EAT
AR RIEAT, SRR A4 0 (B, ab 2 —EAF, ab WEZPIANTEAT).

2.2 HipRAF

LQ%NEWLINE INDENT, DEDENT Gh, A IR, REEF. FEMA. B4 2RASERN. AN
(AIRPATL IAFIRAN) ARIEAE, AT T4 BRIEAT . 7(3??” TR, CRMAEERA, BEBURER TR
éﬁﬁi‘cé‘?‘i&ﬁ/ﬁ

2.3 FRIRFHIXEF

PRAE (AR & AR) MTATAE SCURATT .
Python AR iR AT AR T Unicode ARifER 1 UAX-31, FFIIA T 3CE LRI SEEG I PEP 3131,

5 Python 2.x —#¥, 7£ ASCIL{5[H I (U+0001..U+007F), HRAREFFFERF N : KANGFREA R 20 TR
S BeE 0 F 9, HARREABT I k.

Python 3.0 5| A T ASCII 2 SMN{HE £545 (325 PEP 3131) ., XEEF/5M 48 unicodedata Fith

H¥) Unicode “FAFEH R HRUAS .

PRIRAF I B R, B KNG .

identifier n= xid_start xid_continue*
id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo,
id_continue

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

xid_start n= <all characters in id_start whose NFKC normalization is in

xid_continue

_Fi& Unicode 2 55 A4 & X

o Lu- REFE}

o LI- /NEFR)

o Lt- i {5 REG5EE

o Lm - 175k

o Lo - HAth4H):

o NI - FHHF

o Mn - JEEFRIA

° /\/\ EMJ:T_I’/\
o Nd - T
. ERAR A

« Other_ID._Start - ¢ PropList.txt th 35 SU FI T S5 o) T A0 75912
o Other_ID_Continue - 5] I
TEMENTES , P PR IRAFER A N RLETE = NFKC; ARiRAF Y Ho T /& 36 T NFKC.

%1t Unicode 15.1.0 W B ] AR R AR JERRTE HTML SC4 W] FE https://www.unicode.org/Public/15.1.
0/ucd/DerivedCoreProperties.txt 3k E

8 Chapter 2. {#;E9#7

"id_start
<all characters in id_continue whose NFKC normalization is in


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/15.1.0/ucd/PropList.txt
https://www.unicode.org/Public/15.1.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/15.1.0/ucd/DerivedCoreProperties.txt
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231 g5
DRI S, SRR R4, R FREAR . RIS AT 55X S 54—

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 KRBT

Added in version 3.10.

FEARIRFF R E B R SCH R B . BN X #EF . match, case, type Fl _ SEARIRFFIERFE
RSP R R IIE S, (HXA R R AR 2SI, AR AR T R

VENER AR, EATTREWSAE F T M B 1B ) (R T SR PR -5 AR RR IR 24 BRI B D ) 2
match, case fll _ BfEmatch iEAFH . type B tyvpe EAFH.
TE 312 JRA KA T : type BIFE R — MRS

2.3.3 (REBIFRIATFE
FLBARIRAFR (BT 0 HET) HARIRS L. BRI mABA T RILTFRIL, HAT LS R:

*

*

A& from module import * fFFA.

fEmatch iBANERK case B, _ @— Mk s, BFRRART.

M2 A, L H AR S G —UOREM R E A& _ . (B5 print SN EREEH
TEfiE T builtins fHide,)

TEHAMHT, _ R NE AR . EEEEA kAT FRA” 45H , (B Python 78 & SR i 22 Jo ks
FRZ AL

Ik

_ EHTIEREPRMOCR ;. I gettext BB,
AR H N Redin 2 ToTe M AL B

ARG LINAFR, BTN dunder” o XS04 FR i iR g M SE B (RUHEARHEIE) & L. PLA &
G 58 U TRF B IREILAS 75 7 ik &7k 452575, Python AR SERA iR ¥ L HEZ B4R, T
SO, AR ARG x ZFRE SR, #ST AR R B SRR AR .

RIFLAHIR HKE L, WRHAFRA—MREEXES, PABEGRER MIRA KK B @itz
[P FRp . FEILAR IR (B45) .

2.3. FIRFFRIXRT
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24 FHE
IR PSR R R

241 FHBREFHRFHEE
P X

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rg¥" | "Rf" | "RE"
shortstring u= "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "r''" Jongstringitem* "'''"™ | '"""' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq

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

stringescapeseq = "\" <any source character>

bytesliteral n= bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = "r''" Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

XA ORI — DA IR e S B A UVFIE stringprefix M bytesprefix 5 FHI{EH)
HARER D Z A B P75 A2 o A B A% 5OPS IR 2 SO 5 AR IR SO 30 4 H 4 A s P B DU ERA
UTF-8; & W.% % % ] —7.

BB PR ) 7 T (AR ] OGBS () BOWE S (") FEEA . EATTIE T DA O 34
ARG S EONE SRR AT AR = F 515 F4 %), BT ) FAFBUNREA T H im0 P
SR SCBIN 0, RIS SO (\n) 2017 47" B3 i AR X BAT Rk & U P AF b AT 3, 1
WHRATAT . IFHLA B E G55 . S5 TR U7 2 ZFRG.

FATERFIEZMAIZ 'b 5 "B EMERA bytes LB, ANEIA str BSEH; FA7H H AR
5 ASCI 4% FATHREUE R T4 T 128 B, Wil % L3R .

FAFER A R A PR RIS 70 "o B "R XA AR R4S F AT B T @A BT
& F AL 2R SRR JE AR EAF . B, RGP EEES, U \u # XS
ANRFFIRAF o

Added in version 3.3: FIRIEFATEE "rb ! GBI, 2 'br' BY[FE E.

X FF unicode FHIH (u'value') tEHMAS, &1L Python 2.x I 3.x HATRADFER4EP TAE. I PEP
414,

IR £ B R AR AKX F A B RIS AR T WS e B, (HARS b E
"u' R, B, PTRAGER AR A, (AR A U R

=51 S FIEE ] A SRR ARG S UERERE ), BT HEAE—BR, M TAILTFEEr, REF
M =AE5. (05157 RBNTHEER TR, Ae T, warblE ".)

10 Chapter 2. {#;E9#7
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L3I

WRBRIE "o 8RBTSR, FATAR R ATER I E A, B SUT I PAZEL C ARER LN A TR . AT
W S AT -

BYFY AR &t
\<newline> W& S RHT 544 T4F )]
N\ RAHT (\)

\! B ()

\" W51 (")

\a ASCII 4% (BEL)

\b ASCILiB45%F (BS)

\f ASCII #7145 (FF)

\n ASCIL #:£74F (LF)

\r ASCII [6]%24% (CR)

\t ASCIL /K-Ffi| %45 (TAB)

\v ASCII 2 B | #4F (VT)

\ooo JNBEFIEL 000 F4F (2.4)
\xhh TN HERIEL hh F5F (3.4)

TR T HIE & I 751

X FY a8 #iE
\N{name} Unicode $R 2 /144 1 name (F4F  (5)
\uxxxx 16 7+ 7S FEHIEL 000 B A7 ) F4F (6)

\Uxxxxxxxx 32 16 ZEHIE xoooooo B0 BIFEF (7))

YR
(1) FTDALEAT AR A AR W 44

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

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

AL RCR AT A =& 71 5 5445 %, 808 RIFE S F 4 ¢ F @ astiE kil il
(2) 5 CHri—2, B2 =A% .
TE 301 RARLZAARE: BUE KT 00377 By /N85 7% & 74 DeprecationWarning.,

TE 312 fUA K AR AR FE KT 00377 W /\idk e L AF2x7=E SyntaxWarning. 7EA /¥ Python
A - AP SyntaxError,

(3) 5 CHRUERR, AP+ IEHIECT -

@) F9 FWEF, HSBEREA SRR SO DA B R EATY. F4 S, X
UL SCR LAY B AT 434 Unicode F4F

(5) 7E 3.3 HUA Se A2 AR T A T X344 " i 528
(6) WA 4 A 7N .
(7) 7 AETE Unicode 45 AN 8 A+ 7Nt il % .

5 CHRERT, TEiRIRBIREE SOFHITE AR ILEREOR B, B, 4 oh 2 RARG R AT, (PN, XAy
KA WA SO I, BRI AR PRI ) R, BT IR TmEN, TR
L R SO 9 g T IR AL U781 -

TE 3.6 A KRR T AR BIR S SUF 52274 DeprecationWarning.

! https://www.unicode.org/Public/15.1.0/ucd/NameAliases. txt
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T 3.12 JUA K A A H: AR B He SUFS 277 E syntaxWarning. fEARNA Python HAS AR fe 28k

°f SyntaxError.

RIEAE R aG S i fE T, 515 tn] DA BORHTES 3L, (HRHL PR B S 45 R B i e\ 2 A4
PR A S TR FHE . ARG o\ " WA R AT T (RG TR WAL
TR AHLEER) o TLHIE, R F @A T AEAEA RAH L B (BT &5 UL RIE1S). B23E
B SURTIEA T T A P BB A TAT, TR R AT

24.2 FHRFEESH

PAZS A4 B ) 2 AR A AT B BT B E A, FTRRIRIS o Anit, 48R T & )F e, B, "hello™
"world' T "helloworld". MWINEEATREFML, BIAIRFKFEFFER AL DMYILT, BATAK
ANEER SR EAFER S IoRE il :

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

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

)

R, BLINREAEARIZ I E L, AL, AusfThy, G FATHRB A+ a8 A7. b

VERE, S G LAk A RO IR 5 SR (SR A AR =5 B, Mok
FPE T RMER ] DA S A0 4 5 I A

243 f 25

Added in version 3.6.

X FAF & FEALEFR fstring RARET "£' BOF SN EA R E. XA AR TS R
BIDA {} ek, HAh 7 4r e i (e 2 2 , AT R E N W AEB  THESRAE R #ik .
Sl

i
AR RO AT, T, SHENRIF AP TR, 56 SUFFID AV . TR, 1)
TR T

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)™*

literal_char

MAEFES {0 80 ) WO BRAESE S, RSN PR AR PRI AL B . BB S {0 ARl
LA Python FAATF KB 7 BL. FERAAFMSET5 =", AHER(E)R, RIS R Rk S04 RO,
K (AT . BERANS " ARCHFE T B B AMER S '« IRy . BB
PAETERS '} hEi R

AT A A2k & 5 RS 5- fL 1 5 AL Python ks —#RAbBE, (A DR BISL, =5
RV, 1l Lambda FIMKIEFRIE « = AR A 55 . B FA AR LT
FPES A BB SO e B A B AT SR B Bk i HE A5 [ S A =515 -7 458
RS TS ERE . BT BON # JET i el AR R (RIEESS AR 55t ) . fEX Rl
HOLT, B B AT — AT 85

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

>>> f"abc{a # This is a comment }"
.+ 3}11
'abch'!

TE 3.7 WA K A4S B Python 3.7 DAY, PREASEHLAY I, AR iFfest Uy s Fi{E R A il awa it
TR HWFasynce for TRMHETH.
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TE 312 A A A Python 3.12 Z |, ANFRVFTE -4 H3 (R 7 BoH 8 HERE

RGN, A AR, = L SRR AT DA B kP £ 7
SR, Bo= RIS, SRR, = B ARG repr () . f5E THRN, B
NI RIER str (0, BRARRI THBTFE e

Added in version 3.8: &5 =1,

o€ THASFR, FRBACRKMEM SRS, Fg1b. FEIAF 1 1s WA str () FfsR{Egs
"t WH repr (), "'a' W ascii ().

RIGHH format () PP A RAITAR ML . A% UL PR AL 0 R U A R format_ ()
Jiihe QAR WA UL IIRE WK A2 A R . KSR Z5 2R F A TE A A R R 2

I RS AU AT T AR R E I 7 B . X RE T B aT AR AT A O R 7 Bl A%
E%ﬁ,ﬁ%ﬁﬂﬁ@%ﬁﬁ%ﬁ%%%ﬁ?&oﬁi%%ﬁ%%ﬁﬁ%gﬁsu;mHMU)ﬁ&%
AT o

TR P APFEE, (B2 T BORRESR 20 B 24 F I fE
TR I ER BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

>>> f"He said his name is {repr(name) }." # repr() 1is 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=Jdanuary 27, 2017’

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line "

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

>>> f"{line 20 }"

"line = The mill's closed "

>>> f"{line 20"

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

RVFER ST B B ANZ -7 478 55 2640

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

T 3.12 JUA K A2 A8 : AE Python 3.12 Z B A VFAER e BOH B 5 A2 -7 A/ H I 55 2828
it 7 Bob th SR i O ORI 2 DA-S7E At 37 55 AR R 07 5 ORME:

>>> a o ["a" "b" "C"]
4 4
>>> print (f"List a contains:\n{"\n".join(a) }")
List a contains:
a

(T
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(B L)
b
(¢]

15 3.12 J§UA B2 A A Python 3,12 2, £ PR BB BN R SLVF R R AHAT
MR kst MU R R BT S R

>>> def foo():
f"Not a docstring”

>>> foo. doc_ is None
True

Z4 PEP 498, TRUTATH T EMRE, LS TFRFRPLHEM RN str. format (),

244 YEFEE

BAE T EA =28 BR IR ARG BRGS0 S0 B ) .
TR, BEFIEATIERS; Ebrl, -1 %0802 —Jusfar - My 1 &M,

24.5 ERFEE

SO TR ST

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

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

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

nonzerodigit = marL.LL"on

digit = "om..."on

bindigit = "o" | "

octdigit = "om...mm

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

BB IER R BEBA RS, BE— BRI L3 n] 1 A

HERMERS, 22 FHEF N TRIZ. TN T 0487, IR ES . PRI TZ

], R AE 0x SERA AT .

%%,%TOM%,+ﬁﬁﬁ?%%%$ﬁﬁﬁ§o%%EPwmﬁowzm@%%CﬁﬁAﬁ%?ﬁ
HEATER

R AR BN -

7 2147483647 00177 05100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

T 3.6 BRA KA AR BUE SCRAE P, R 57
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24.6 FRHNFHEIE
PP AR T R A TR 5 LA Tk -

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

fraction = "." digitpart

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

VR, MROTI, REEOMRS RG> B0A 10 R R, BN, 077010 AR, FORMEIES 77e10 M.

P AR A S R R T LR SC B, T P I A
P SR TR AT

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

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

24.7 EHFE(E
M BT B AIVE G AR

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

HE R T (E A S 0.0 IS8 S —xhiF i Bs , EATMBUETERIAIE . QUG N F W

STHC, MITFEANE S, BIan (3+43) o BECFIRE R BIATT:

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

25 BHEHF

BEAW TR
+ - * x / // % @
<< >> & | ~ = =
< > <= >= == (=
2.6 ERTT
PAR AR TEIR o o P A :
( ) [ ] { }
. | ,- =
-> += —= *= /= // %=
@= &= [= N= >> <<= W=

ALE AT DA T R O R R T B = AN ESR RO B IEAT . SR 5 4 N R R AT,

YRR RRAF, HBAT AITIZ 5
PATT ASCIL FAF R IR L, Xk a7 s 28 50

25. EEG

15
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O

PATT ASCIL #4541 T Python. FEFAFH I {ESERESME I, KF BN A :

[s ?

gix
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R R

31 MR, EHS5ARE

*F % J2 Python "X HUEAYANE . Python F2FF i Ay A2 l RN G 10) K R ARFTRA . (IRl
BCEYE, I RS AT AL, A SR X RN )

TR GAEARNAR RS REAE. — M RPEIEIS BN 725 AU AR DAREHBEfR
?ﬂi%ﬂ?;ﬁ WAF PRI . 1 s IBBEAF ORI XE R AR IR SR AR 1d O sREGR [l — R HAR R
SRR

CPython SZBUANYi: 7E CPython W', id(x) WLEAFHL x B NAFHIHBAE .

XA I SEI R TE IR G TR ERAE (B X Go2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGEI CRRAGHE RN ST, xR ZRERAN
WAL o

A LRGN AL DAMCAS . A T AR AS RS RAEARN =T A %5 AN ] ABCAR R0 RLBERR A 7R o 2 A%
Foo (ARG RURA EX AT RG], H)aE WESCER, ArEEbBSUE; HE2X
B IETAAENSR, FAE &I RERAN BRI, AT 4% 45 [ T A BER
AR, Sbr SRR ) — RG] A i HEE R E /Y s BN, BeE . PR AT AN AT AR
1 UL AN S F 2 ] A2 1Y

MR B AIEE IR, MICIETT RN EATA] RE S B IR mic.  Feifr By S B HEIR 3%
[ S B e A 2 W AL A - ey S BLASEIR Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython 5840 Yi: CPython H R /U7 A (W] %) SERAMIEHFEREBIR AT RO R, STENRA
A7 R B S7 B SR A R Ay, (ENGRUE DB S PEIAG R BR . 55 &R gc BB SO T g g
PEROGER LI R KA B HASE S A A 94747730, CPython BLA 7 sUB AT BERAS . 2K
AN AT IR G SLRIAEEALE] (T AR 24 8 e S8 X 5 PR S0 o

VER B 52 B BR B B0 D) BE R RE 4 IR N DT 2 Bl Il WO r X R AR S AT . b BETE R E
i try..except IEAIHIE R A BEL M RO/ -

ALEXFRAEXS “HMAR” GEIRAFTIT R SCF R AT o 240 G AR S B [T i i 5ok B 9 A1 1 1% 2
BORENL, (el T oI O A B AR A A, X BEX R BRI T BB ORI AN S IR A B A, N — A
close () Jiko SRIUEFAERE P H BAKMMINR . try. . finally iR Hlwith iERERAE T U7 I
G (RIDD N E7 D

'E;ﬁ%‘%?ﬂ? AT AT SR AL — X RO RAL, EREHE AN RN 1R, FOVIRA IR 2 & S8 e R R
HIATA .

17
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UG RIHABRT R AT R BT 5% . B0 T AICH. FIRMFIEE ., X HEA
W SR ALG Y . FEZHEOLT, HRIE—DAGRIER, AT S S X E T A K5
B2, BEATRIE DA AR, WA ARSI R ST, Hit, IR A2
(BIanodl) EEN AR RGN G I, W23 0] ZE R QAR A N AR (e

RPN GAT N LA I . B RBRRARPRS A B B B2 B 5 XA n g
KA, VR E AR VRS Br_E T AR [B]— AN 1) A M R R BRI E A AT B X SR 5 L, T Rl A8
MEARRX AR BIAfEa = 1; b = L2ZJ5, aflb ] REBATREA A8 [/ —AMEh — 1t
o IR int EAIAERTGE, I 15| ] DARZEE A o BRAT R MO Bl ) BAA S BE, ALt
ARG E , MR GAR PN FEEE. A, fEc = [1; d = [1 ZJ5, cMdiHEsdE
PSRRI AR AR SR, GER e = £ = [1 28 B —AXRENRES e # f. )

3.2 HREXBEREK

PATR /2 Python WELRAUYSR . ¥Rt (RASEHL DA C, Java BRI 5 % 5) W DAE SCHE ZRYRAL,
ARANRAT Python W] BEINATE Z A (BIANA BAL. SR B A 2545, A Frl e
HP e 8 AR AR A

PARIR A AR Th L SR R B ES R B . X SR MR e B ARSI Dy AR E R T . B
IR E AEAR A AT HE AL

3.2.1 None

WRH U — R . 2 — A AR A 5 X N B 4 FR None 1. EFZ RO T E
BOUARFORZE, BlAnAR B AR [ HERY AR R[] None. BN

3.2.2 Notimplemented

R UG — R . A IZER RS . W GGE S NS4 PR Not Tmplemented 15[ 4%
(E 7 IR & B R R S I 1B AT R s SR MHZAE . (R 2 R B AGs FAT kst
SR B B ELIR B ) BRI RUR AR E

1152 I, implementing-the-arithmetic-operations

TE 3.9 A K EASTE: X Not Implemented RAF/RMEMEMEC 7 H . BARTHBISBCRENEM, B
Y[R Ht &% ) DeprecationWarning. ‘B¥H7E AN Python fRAH15| % TypeError.

3.2.3 Ellipsis

PERT A —F . 2 — D RABER MR R T .. . AN EAFRELLipsis
. ERZEENE.

3.2.4 numbers.Number

BTG B P EAIE, ST AR AT RIS AR N B BRI 45258 . B X GO AN AR 5
%ggﬁﬁﬁﬁxﬁﬂi&“o Python Hi 4 M AR AE R R MIB P ET, EWRZ R T asLh i er %
PR TFARRIRER, f__repr () Ml_str () Flt, HAFFEENE:

o ENTEAMIETFEE, SPEAENRIRMERNT, Ko ERA R EIR .

o FRIBASAERTRERYEOL TR 10 BEH]

o TRIE, B/ NEURETAREAFER A Z 20N, FASPER.

< KEWE, B/MIRRTRIAERN RN Z AN, AR,

18 Chapter 3. #iE{E®Y



The Python Language Reference, A {ThR% 3.13.0rc2

o IEFS U SR EN 2R .
Python [X7p B RUH, 7 s BUEORISZ B

numbers.Integral

BEI RN BA R AR, (R4 IE RO KD -

ik
RETUBFIRHUE B R e B 0708 BB AL S A HE R 12 S I Bdse ol £ BR B AR

HERUBAT Yl 53 A R Fh 2 B

I (int)
WG TR RN, (ZBRT R NAF (BRI . 7R Bz B & A —
PRI, B PA 2 AMS R, BRGS0 ) ZE SEA AN 2507

/R % (bool)
N5 FRZHE(H False #1 True. {83 False fl True [P G ME AR RIS . iR
BUBRERI 288, WA RMEAE AR S 04T A 2R T 8UE 0 A 1, BAME oL LA FE 56
FAFERI o AR B FAFE "False" B "True",

numbers.Real (float)

WO G AL Z PR UUNS B 5 8. HL T e 2 1) BT L A £ AR BEA-52 1 7 IS 2 O BILE A (DA J
C =¥ Java SLBH). Python ASCRFEURGIERE il SRR & R I B2 18 AL PR RN ARG, (HIX Rty
AN TAE Python H il XS RIGIT B AR BRI R R IE PRI BHL 35 PRI P2 M %05 5 2815

k.

numbers .Complex (complex)

LIRS G PA— X B B A4 UG E 7 A BOR FR SR AT K1 s O B R R R A 2. — N
{H z A SETAE R Al i L EfE M 2 . real Al z. imag SRIRHL.

3.25 3

XEERE MBI R T IARA LS. WERE Len () FRR [ FH AL, 24P K JE n i,
RLEFEEHT 0,1, . on-1o ali] BEEFFH a HRYH i 1. HLIPs), WRRNERNFH, wlid
PP AR I ARME. BN, a(-2] 6T aln-2], HIKEDN n i a JEURYEIRCE —50,
AL SCRFI R alie 3] BB RTIN ki i <=k <j A& H. YEREKRE, TIAwe—4
HFRZEBAE . PAEA RART ARSI T U R B A 5

A LEP IR SCRFA S = step” IES R I RIIA™: ali:J:k] B8 a PRI A WA LR, x =

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

Fe B AR Hm] AR M R A A K 3
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AR

O] AR P B A 0 52— BB A RERAR o (USRS A &0 HAb X R 5 T, He i) AR X St

ATPABRAR Y s H2, —AAASXI R i 5 | X R4 R N EE AR 1 . )

PA RIS TR AT A X 4

E i
FAFER 2 HH A3 Unicode A7 AMELH T4 . BUEIEEIAE U+0000 — U+10FFFF Z NIFTA IS
PR AE AR ER TR di ] . Python &4 char 287, (i 2 A0 ep h g MY E= s N — KR 1
BT RS WEKRE ord () WPEF— A0 i F A7 SR I U O BUETEFEIAE 0 — 10FFFF 2
WHIEEEL; chr () AR PNEETEEIFE 0 - 10FFFF Z AR EGE BN K FE N 1 WX AR R X
4. str.encode () A PAEHIZ E B0 SCAR G 208 st #40h bytes, 1fif bytes.decode ()
U] AR A SRR S R B4

Jeél
— A TCAH 4 H T AT R Python X4 . A&HAN AL 2% B i 02 1250 B 10 2238 200 1
HAE - HEBICA C el n e F b 25 i —ANE S R M (— B4 B A RER) 2
KT, PN RS S S  E FRA R ) . — N as Ted ] T — % A A 1 IRl B 7

T
FATEEX R AR .. P HZE 8 R iny Ty, PABUETER 0 <=x <256 NI EEHEE
TRe FTHREME (W b abe ') FINER bytes () Mg nl ¥ koYt 4. HH, FI
PG IR AL decode () RIS T 4T

Lk 27
AR R AR TR A o AR R AR RO VR R e 2 (R TE A8 F AR -

#:
collections fll array BRI T H] A8 Fp 51 KB B 245 1.

FI A T Aob P 2B ] 28 7 51 S 28

L2k
R A% H ] AT Python XF 5. S il I D545 5 4 7 i 5 FRi 2 Rk A . G
ERIEK R 0 8 1 5 R ICTH M RARI. )

FARANRIET A . nTLAEE B bytearray () Mg AR A= BT @0 22/ (K
RN MEA ), FEHA Ty 51 R LA DM REER- S A T2 bytes XTR—E

3.2.6 £E53#8

BT R FR A TR HA A R AN To e KA RE S NICENTARREE M kRG] H2E
ITATREEAC, Wl N E RS Len () REEES PR H . SAH ILH HAL @ PRdt s A, Z5BR751
HEEE T, DARHEATAS . IR RN RRZE SRR s .

KT S ICE IR AN A] A8 B0 0] 5 2 AR AR AR ] . Y B 28 G 1 R B8 LR R ) SR A
BUAAHSE (L Fn 1. 0), WE—&EE T HaEEEH 4.
H wiAG WAy 2 B2 A 2
BE
WSS LRSS, T HER set () MvE2L0Z:, 3 A 5] DUl R kT
B, Bilan add () .

20 Chapter 3. #iE{E®Y



The Python Language Reference, A {ThR% 3.13.0rc2

HREEY
PR R IR AL A ENTALELS NER frozenset () MGt QIE . T frozenset X GA
"] 2 Hhashable, &R ARES — N EARITR SR 7 I -

3.2.7 RS

R RN HEERT LA RTIRIES . W TR a (k] AI7EBSS a FtR5100 k B955H
AT ATERIRA P, WA IR S de I IR H AR WERE len O LR BI— DB PRI L H

R 7 A A R 2R

¥

BRI RFR B LAV ARG A R R LG AR ER I W& 51 R il
Aty ] AR SEA, ST AEXT G 0 5 AT LU, L5 R T e A S S B G0 O (A
PR —Ert. AR 7 S B0 1 9 A 0 B MU S SRR AR 4 (B0 2 R 1. 0) WEAT8y
R HRRG R — 7 ik H .

TFUSRBAEANY , X EHE R AE TSI B W AE 7 M RO A B A B I A il
AR, AELR RS B 5 B P BT AN 2R LIS I B A R TS 2 DR P LA 2

FHUB AN G EATEEA () AR Aok AE (B F R 2w —37),
AR dbm. ndbm 1 dbm. gnu $24E T ERSMOBLEKEAURE], collections FEHLIE AL,

T 3.7 BUA S AR B A Python 3.6 U2 I P A SR BB AT . £ CPython 3.6 HHifi AJIUF SR
(ELKAE 24 B 24 VA — > S I 10 a2 1 5 e

3.2.8 T[FRAEE
SR AT AR 1 BR R PR B (S I3 /N ):

RPFE X &

FH 8 SRR RO 5T i 5 R BOE SORBIZE (20 5% 22 SC /N o BRI R Bl — D280 3%, Hop
WA H RS R BT E XE S8 5.

HHHRZEN
B 2E
. MAFCZ PR EC T 2 B = 19 F R 5| H——R %L
function.__globals_ € SIAERLHL ) 4 JR 6 44 23 1]
' None B — MU &% KA H 28 295 E 5
function.__closure__ JCHY tuple,
BITH R HA cell _contents J@. X#iH
R AREUVA B 15 B TTI M
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HHBEEEMN
XL R Z Sk A R Y 22 -
B 2E
, BB SO AT e, Q2RI A None . Rt
function.__doc_ TRAIK .,
, BB AR AESIY: __name_ Bk,
function.__ _name_
R qualified name., HiEZH: __qualname_
function._ _qualname_ Bk,
Added in version 3.3.
, ERBI BRI PR, A M None.
function.__module_
_ B B BN E B TE S 10 B parameter {41 1)
function. defaults__ tuple, Bi# 41T (E(TIK 5 BA BIAE N
None,
, R G BRI KA AT 72
function.___code___
, _ fir 44 2 LR AE B R AR . 5 S R
function.__dict___ _ dict__ B,
, _ WEH A bRYEm F . T HEREIES AR,
function.__ _annotations_ WIAEAE R AR AL S ' return ' 4. BiES
[5%]: annotations-howto,
, A3 AP R B E T A BRNEI T,
function.__kwdefaults_
' AE2 W FHA EBHA W tuple.,
function.__type params__ Added in version 3.12.

PRAON G SRR RN BAT R M, 2B, X T R e oG e 2 R .l B RS 110

R PR AR R BRI A X ) S

CPython SCHU4Yi: CPython H Hi ¥ SE BRI A & SR B ERY R EURYE . AR ATRES STRE A 2%
H R R EUR T

A K RBOE LHVBOME BT ARy 2 e it (FTild_ code JEMRTII).
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SEBITE

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

LW RN S DS NI DO S

method._ self

T8 0] JRAS ) 35 4T %

method.___func___

TN XK & FE Fmethod._ func .
method.__doc__ _doc_)o WARBFIREBEA STRYFAFER N —
A FHE, BIH None,
FES4M (S5method._ func_ _._ _name_ #H
Ii])

TR SRR A K, WA AT I None.

method.__ _name_

method._ _module_

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

F P E TR R ESRE— 260 @ e (W RE iz 2R ng se i) g, Wi ErE—4
FHE X HF %2 8 classmethod XM .

238 1 AR S 3R — A P 8 SO Ay 2 1 05 R — A S T IR R G, T IR
W__self  JRMEBINZES, MIRTTIEXMNRFURED 402 Wl TRN__func_ JRTERE
JFOR Y BRI 42

Yl i LB L BIFRI—A~ classmethod X G AANH DL BITTIEXG RIS, HMRI__self
JEPERI AL, MiH_ func JEIERHEIETTIEN WY T2 BB 4 .

S R, SRR R EEE (_func_ ), RG] (_selr ) iHASE
FHFFK. B, M c 2 MES £ 0 RECEXRZE, I x & C i—AEfl, WA <. £ 1) M%SnT
T Cc.f(x, 1),

ML T EX G2 IRAE H—A classmethod X4}, RAFFE__self  Hf) “FRLHI” SLPr b
TZEAE, W R x. £ (1) 2 C. £ (1) #ERTIEM £(c, 1), H £ X T Z R

e 2 L YRR AN S B SRR T B E R S PN FE T i X R RFER B S
PR A KA.

A RiRR R

—AMi M yielad i) (Myield 15 &) FHT) HIRREEVEBIRA £ R E B8, ZAERRETERIR I, &
IR 1 — ] ASRA T R B B irerator 352 P ZE LAY iterator. _next_ () HIEF-FELX
MR — BRI B yield IR —AME. MXDRBIT return A EEA R EARER
51 % stopIteration FHF HAZE AR LR B R EE A AR
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iR

i async def S U R B RRBERR J P42 Fo e SXRERY B BCAE AR FH I 22 3R [l —coroutine
5. it fawait FikibAkasyne with Masync for ifh]l. FE S W2 % —7,

STERBIER
iflasync def R LI T vield AR BREE T IEBARN 51 £ 2 Bdc. XARRY R B ER
FAEF, B [l —A asynchronous iterator X}, FXTR W fEasync for 15a)HH R PFTREUA .

WHR P EREWaiterator. __anext__ KRR Bl —Aawaitable, WATHRIAEPFERERTHT B 2
Hyieldr A —MH. YEREBIITE S W ret urn BB REBOR B, 45| K& StopAsyncIteration
S B AR B R B A M EHE S IR 2 .

ME FHE
N E R BRI TR E C BB a3 . W E BRIV H T35 len () Mlmath.sin() % (math J2—{ 5
HENERHY . SEWEEZREUEH C sRER e . Frikny K sk
o __doc__ RHEEUISCRY TR, BEE WA NN None, W function.  doc_ .,
e _ _name__ R LFK. S function._ _name_
o __self &M None ((HIFZ W T —i).
o __module__ /&M EE LT FERLI M 2 FR, BOE R AT H WA None, £ W.function.
_ _module__,
RNEHE
PR B PR b B RE 7 —FE, RS TN A C BRI N R BN S50

PIET I — AP T/ alist .append (), JLift alist R— BRI FEHORPI, HFRHG SR PE
self_ LA alist ARG . (RABPERGIE X5 5 57 ok MR

ES

KRR G, XL RaE 2 MAERHE A BBy “ 1), (HRMa DU ER . new () HYZEE

R, WHNSHEEES __new__ (), FFHAEEFROT, BB inic () RUIRAHTHY
EH
#3xhi

FEREZRAY LB ] AR T g e e L call () JrykAE T x4

3.2.9 #&Eir

B JE Python fCRS Y EEAH LR IE, M3 AN A% A1, BBl g inpore HA]), B
importlib.import_module () FINEH __import__ () FRBEEMA. S B 71
MR LI 4 230 (R ple AR i R globals  JEMERTSIHIMTIL) . JEES | HFHk
W NAEZ P I B R, Pl m. < SEEM T m. __dict_ ["x"]. BRI AEE TR
B st (- wihib e UG E AR EE ) . A module object does not contain the code object used to
initialize the module (since it isn’t needed once the initialization is done).

JE PR 2 R i A 2SR, Bliim.x = 1 %R T m.__dict_ ["x"] = 1.
W X (W5) JEk:
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name

B 24 T8 o
__doc___
B SR A7 E RN AT AU None.
__file _
BN I B SO B AR A PR, MR E R M SR 35 . X T RS [ ok

Y file  JEIEWHE %ﬁ%é’%lﬁ’] BN S HER B ERE R TH 1 C B, XML
ENAINERAIY RIS YL, ERFR IS AR R

__annotations___
G TERHAR AT IR L 472 WP, A X _annotations__ WyffE
SeE% . 1207 annotations-howto,

Feokm R E bk dict_ NPATHL R FIR AR a4 2518 o

CPython SCHUAHYi: T CPython #BRACH T LAY BIE , YA BTVR T Sk e 7 MRs 2> gl L, B
R T B A TG o ARG ML FORE , AT AR % 7 AR RS HOR AS DA BB (8 Lt

3.2.10 BEN 3%

A XA A — o il 28 SORBIEE (B 5 2 3L —79). A2 — il i =7 Honh 2 S i
A e, KIEIET NS PIACATEI T IR, BN, C.x S@dkfh c.__dict__["x"] (Rt
FAAE—LERl TR G AV HANE LR IER 520 24 RAEH A R B B R L4 BRI, %él%éif %% AR
AR BN C3 Tyia My, BIGEAAAE S8 AORESHIWEA 2 A QR B AR 3] — A LR A5G
WAEPRFFIERARIFT . 4 % Python /i C3 MRO HJIEHE HI7E python_2.3_mro % .

B REMEIH (RIRES R ©) K7 E—DFEITENRES, BRHEAN—A__selr  JEMER CHI%E
BITEN SR . MERE—1 staticmethod MEM, ERHEHCIAHS I AN ST RN R . K
AW __dict_ SR E WERASMRBUS MR HAL T AAE 2 5 508 25—y,
RIBTERES RN 7L, HASEHERR 7L,

FXFGATHARM (W_E30) PA A —AREEB] (T30

Rk Tk

__name_

RIZHR
__module___
RAE AR 45K -
__dict___

(P ES ARl

__bases___
FEEERTCH, HENTEEZER P b IS .
__doc___
PSR FATER, MR E Y None,
__annotations___
SRR PAT IR L 2472 A, AR __annotations  ffRcfdsk

1, %27 annotations-howto,

__type_params___
—MNMUE R A WITH, BATRHME A2 &

__static_attributes___
— e, Hp S i sel s . x RE IR AR AL ok K IR A4 P
_ firstlineno_

R SR —ATIATS, BLAEERE -
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3.2.11 Z3op|

RS AT 1 IR G (W E30) o A SESBIEAT 1 e — A7 0] G S B i 37 i 44 25 1)
JEIEG N S B A e M b BT AR ORI P R A B, i SEBIR P R, &
MELAERIEIE T AR WERIRBIM IR R — D B2 RO 5, BN BT IEM 42,
H se1f JEYEEINZILHI. BESITEMET B RBLPHAL; SH SR <K /Ny, ZTRHAL
S 2 S 9 e AR IR 1 2 SR M 1 i 2 ) s S04 14 25 /N, SRR B A JE I T RE S SR PR AR ICEE 2 Y
__dict__ HIXIRAR. WRRIEEENE, MERITBHIRAA__getattr () Jrik, MM
ITIERA R AR EER

JaE e R R Bk 2 B B S B B O, R4 OR S BB R T . AR HA . setattr ()
B delattr_ () J5ik, JRFURFZTT ¥R AN PR EL3E HOBr LB i 7 L

AR S B A FLL O TR A AR i, SRl ARSI . A sl . S 0ok o ik 24k 7,
FRkEME: _ dict_ HEMTHML _ class_ RSBV,

3.2.12 1/0 & (HHRILHFIR)

file object Fmm—NFTFFBYSCH . A 2 B besE Jr 20 nT SR E SCF 4 open () WE AL, PAK os.
popen (), os. fdopen () Fll socket X} 4 [ makefile () Jy¥kE (iF ] REAH At Le ™ Avibie T $2 (ki) Ho Al
sys.stdin, sys.stdout fll sys.stderr ¥R IXT I T MRS ARMER A . H 3 RIET R IR 1) SO
XI5 BN ASCARBEFTIF, RIS io. Text IOBase g LHz .

3.2.13 PEpR

LGP AR N AR G B R BB R B 2 T 7 o AT SCRT RERE AR AR S IR O SE BN A2 4k, AN
FOHGE WAEIL AL —HF N4

(ASERCE S

RIEXTRFR %A F 0 o9 nl AT Python {0, BiRbyrecode. (RSN G R BN AR 1K DX AITE T o8 HOxt
G R R R CREUIT R i 25, A RA S ETR3G HBASBESTF
T RO RIMAZAER RN (B ENZFR TR . SRBXGARTE, UEXT A2,
WAEE XX R T ORig e Bkt 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 R E PRELAA
Added in version 3.11.

PREH LB A 1R (B URA B SR
AERINMERTES)

l%liﬂllil@ URAIET A B BEC (A RABAER
2R

PRRCH SRR S 7 7 OB (38 B BOAE
HS%0)

BREE B A s L2 B (EFES)
—/~tuple, HA & R JRaRAL A A A% (A
WS 2P ITR)

—/> tuple, HA A& R BP dE B EUTS
R & HZHR

—> tuple, HA &R H hARIH TR
— N FIR R B bytecode 84 7 FI I FAFER
— >0 55 B8 R i bytecode FT (S A S THT EL Y

tuple

— AN A R BT bytecode Fir i B 44 BRI

tuple

A FTAE SR 24 R

BRECE— AT I AT

— /N TE T Mbytecode g #% & BN 175 BB =
FreR . BARBUCE 24077, &G MRREAR R .
H 3.12 A7 AR REXA Bt e g A
F£ AT REFE Python 3.14 2[4,
EEUAOLAMEYOE X5 W AN

TR — RPN RS R AT SR DAY 4

PAR X co_flags & ARG WER MM *argument s IR AL BACE M ESH
BCE 0x04 75 AR **keywords HEREZALEHE R KT SHIUBE 0208 i7; AR
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o — A AR W 0%20 7. 1i§ 5 inspect-module-co-flags AJ i H BLAYAE AN AR LES -

RAFEMEFEB (from _ future_ import division) Wffifflco_flags R IR XT AT
TS e TR R IR SO P T oK RIR VR W I BE 02000 5 7697 9
Python Jii 4 F1 )£ {#i ] 0x10 il 0x1000 {if, .

co_flags FRHARLIG PR B BE TR -
IR R — KB, Weo_consts WSS —IURHZ RRB SO 747 H , BB AR AR E SO A

None,

BB REITE

codeobject.co_positions ()
AR B — AN B A X G A 4k bytecode 152 TR A AL E B AR5
HERLEIR B S (start_line, end_line, start_column, end_column) HJ tuple,
S i A TCHM BT g A U BT RS R A B FIE B 4A E RS AT AL O JF
IHEGIHY utf-8 F it

AP B R BB R R ATREAR AR XA O T ARTRIS AR AT
o P17 -X no_debug_ranges BfTHRERS .
* fEff/l] -X no_debug_ranges WHNE—AC 4 pye T
o G THR A R A7 T4
o T HARSCIL SR BRI To iR 2om AT 5 515 .
AR OUR, ST BRI ER AT AY None.,
Added in version 3.11.

ik

PRAPE TR EAE RS XS A AL B, X 0] BE 2 T B4 PE 1Y which may result in a small increase
of disk usage of compiled Python SC{4: 5 F 0 45 25 1) ol AR RE RS o3 F AR A A 38 T . B3k A7
fig & SME B AVESBGETT V&AM R M5 S, PTABE A -X no_debug_ranges fir 47 AR EL
PYTHONNODEBUGRANGES &4 & ,

codeobject.co_lines ()

AR [l —AN7= A A Kbytecode I HELEE MR BHYEACAS . HP BB —TA@—1> (start, end,

lineno) tuple:
o start (—4> int) EEHX T byrecode LRI IR AL E A WAL i (N FEFIZALED) .«
« end (int {8) FENIXS T byrecode JERIAR R AL E ML CREFEZAE) -

+ lineno jg—MCERbyrecode JEF AT S int, BCE AL @Y T i85m0
>N None.,

FEAE A AR AT SRR R A
o B —EERFRA O /2 start,

e (start, end) JERIRFRIARBWMAESN. W2, T —XF tuple, 840
start FETE—/ M end,

o AEAEREA SRR XT A = ey A end >= start.
o PEAEMEJE—A tuple W) end 55T byrecode )R/,
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T, Bl start == end )& VR . 2298 I 1O B 37 SRR PR AFAE , (Bfebytecode
G A BT R BRI LA T

Added in version 3.10.
S UL

PEP 626 - TEPRII Al T b BDRS S 4 7%5
5| A\ co_lines () ¥ PEP,

codeobject .replace (**kwargs)
IR AR S G —AEIAS, T 5 T B
HIEX R ABYEZ BREL copy . replace () FrsHf.
Added in version 3.8.

Mo 5
Wit R FR AT EATATRE B @ i xt & i, RSP SR I A R B R AL

B R

Fem— AR GHFT RS, B R
fEaeguine - 9 - BRI None

M IEAE AT AR AL % DR E RS R
frame.f_code —A T object . __getattr__, M

¥ obj 1 "f_code",

BOZMWH R AL B 20 = WSS, Sz s )
EEEMS, e LEERLE — A optimized scope, X W] GEIR B —NEE S AL

LINOE"

TE 3.13 A AR R [\ —ASE AL VR F 35

R,

BT T2ek 45 % f050
frame.f_globals

P FARA T (RiE) L4k A7

frame.f _builtins

| WS TS (SRR & Wbyrecode
frame.f_ lasti FERFERZRT])
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HHTT SR

frame.f_trace

frame.f_trace_lines

frame.f_ trace_opcodes

frame.f_lineno

WRA N None , W2 AEACAD AT 301 8] I 45282
B0 BR S (Pl IR o 1) o 30 8 A B YA A
fTaMx—1F M SN _trace_lines),

PRz BTSN False ASE AR MIRACH T X
BREZAT

FHZBIEBRCN True AARVRI KRB RIEIS T
T TR RN R B pR K5 | A Y S o b1 B R R Y
PR IX ] fE & T HOR E SUN RS TT N -
I A FIF TS - FEX L EH A — IR ER R BN
B B AT (DUR T RIRIERIW) « JHias
] PAIE L B ARSI — A Jump A4 (BICE
T—%1EH).

PR R 5 &

NS E S E S WRVN

frame.clear ()

BT SRR B iR A 1 it & or 2 2 1951 . I B, AR g T — Pgenerator, LA
TR S . XA B THTEGY KW RETEARG T (Bl —A SR e S 68

DR

AW T IEAE A TR D AR W 25| & RuntimeError,

Added in version 3.4.

T 3.13 {A KA A o 22l R E R B WERF 51 & Runt imeError (AT OLIF EUZ2AILEL) .

EEGPOES

B G AR RERRREGE . 2555 AN 2 R A — A [, dn] DA

types.TracebackType A,

TE 3.7 JAS A S T BAE )% g2l DAt s Python AU 2 A HBSE AL .

YR RIPXT S, UER R OIS HITR IR, STERREITZH00 2450 01 2 [l
ARG YA A A BRI, RRPR T DABE AR IR R . (B Wy 54 —7.) BREN
sys.exc_info () FrREIAICHME =5, PARFTHRREFEN __traceback__ EIEMIIREL
VREFAEEEH AR, RIRES (IRFNHER) BARIRERR; R ERER A T3 oA
X, BEWRHEN sys.last_traceback L.

Xt 08 ACHB T [l 50 5, O]l [ Xk R ) 1 FE 2 O B S LK AT 345 £ b_nexct @k AR BLSE 4R 1Y

LRI
Rk KB m -

30

Chapter 3. #iE{E®Y



The Python Language Reference, A {ThR% 3.13.0rc2

FR1A M4/ Z R PAT AT 2.

traceback. tb_frame 5 1 E R HE A5 3] % A 5 9 fF object.
__getattr_ , fiHrZS% obj Ml "tb_frame",
o5 B R AR ITE AT

traceback.tb_lineno

WK RS

traceback.tb_lasti

[ AT S Al e — Sk A AT RE S H T & AT S AR, AR R KAt ry 1A HIZF VLR
except TAJEEA finally FAIMIIE

traceback.tb_next

FRIRE ] S B IE th_next RRRMER PR T —2% GEERERFERIDY) , WREA T —ZHN%N

None,

e 3.7 WA S AR T %t B 2 AT H Y.

PR MR
DI MERPARFIR__getitem () IPEERMYI . SR WA NER slice () RKECEEY
.

FRRE B M start AR HL stop A R step M KAE; BEWAEIEN A None . X2 @M n] HA
e,

YIS Ak
slice.indices (self, length)
BT 2 — RS length FET ARV Xt G0 1 E length 4858 K EZ 45 H 4101 7 (AT

AT LAl o HAR [mMER =SB RS e s X LB 5 )R 1Y start Rl stop 515
PARZ step 2B AH. 325 M5 A% BB 5 IR -5 1R ML) AoA — S0y Oy 2UAR B

BSHERR

HAT R T — P _b SO IR BN A0 R I AR R B 2 AT R G A B A
MR, T ORGP B W ERNG . MRS BRI — AN ST AR m), SEks
BRI SR, EASHH—SHESR . S EN SRR T RAX S #SEx gt
WE M staticmethod () MiE#EEA L,

KHEMR

RHEXMNLGESHELRL, X HAX R a2, S N Lk Buz T G K. 2
T YER G AE X Fh IR B B9 AT M EAE B SO iR, W E e k" — 1. R EXMNGRET N E
classmethod () MIE#SA) LY.
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3.3 BB EBR

— AT DA T 5 SR RRIR A BRI T Y R S R R R TR R A TR s A (9 AN ARG B A
S5V A7) . iXJ2 Python SEHL 2 48 A M, AFEINKATE XETRIES 2EANEETN.
2L, WIR—DREXLTH N getitem () WHYE, HH x BIZEH—DLB, W x[i] HA
MM T type (x) .__getitem  (x, 1). BRIAEFULEAGIIMENL, TEEA E GG 2477 VAP IR0
AT HFPEAER T K — 78 GEH N AttributeError B TypeError),

B — A HEIR 7 1 N None RoR XMW I #EAEART M. Blan, R —DRRFF__iter () &N
None, mﬁ%%@t%@ﬂ%ﬁﬂ@ RS H LB A iter () K51 & —A TypeError (i A2 [H]iR
Z_ getitem _ ()).

TESE BT A Py B R B A2, AR B — U AU ) S BURE BEXT U S R 15 I 24 12 7 I
B, HECEAAN TEE A ERAEXT TR 5 S 2 B, (BERE) A A RERR A T . GRS —
SEA & W3C B SO SR 8 i NodeList #1H, )

3.3.1 EXEH

object.__new__(ckL."])

T AR —A> cls RIH LB __new () 22— DHET R (H 2R BB MR 22 s
), BRI KL TR RV — 24 KRS HAPHL B AN G R ik (2
WD . new_ () HRIEMELRZAHTAN R LB GHF I cls BI5LB1).

M AR s S A E L A S8 super () .__new_ (cls[, ...1) i &ty H#&EE
) new () J7EERAIE—ASE A2 S B R S AENR 7] & 2 B AR T 08 MO B A S 31

W new () FEM BEXT G A ARV I BB R BT A cls B SEB, D) ET SE B
B init_ () FYERPA __init_ (self[, ...1) WIERBIAEFEM, Hop self S5
M H AR S BCSG WAL AR G A 1 28 ) S B ]
WSR new () KiREI—A cls BB, WEFSEBI)_ inic () FERASHIIT.
__new__ () W HMETR AT AR RBY)T-IE (FIAN int, str 5 tuple) & Hil SEF Q1@ SR .. EHE
OE H 8 TR EE 3 DA E 2 A A

object.__init__jsde.n])
TESL) GBit new () #iBIEZ )5, RIEVEAHAEZEIHH . S5 &IBA IS8 L85
SR —NEZEWIRA  init (), WMHFRAEMZENREAE  inic () I, #
2 S SCHB R FH & AR AR S 1 L3R A B IE AR 44k s IA0: super () .__init_ ([args...]).
AR RHE_new () M_init_ () WhAEM & ERH (H__new () @ 2, I
M init_ () &), FroA_dinic () & A {H K AE /& None, 75 W &7 s 17 W 5] %
TypeError,

object._ _del_  (self)
TESE B B E FH o X IAREFR N AL ge T igas (G2 ). IR EEHEE  del () F
¥, WHFTIRARZEWMRWA _ del () ik, s s S HbE & DA PRSI BE 2854010 IE 1
.
_del_ () FYERTPA ((EORHERED Q08— AMZ LB 5 | R MR A 5. X pifrhit 4 &
A, del () RESAETEARINT GRS R E A 2 B B AR SE B E B s 24 ET CPython
SEIH 2 E R .
LARRERR IR B A RIE 2 AT RAFAE R SR ] del () . weakref.finalize $4it
T B EIR) Ty ORI 24 6 G 4 Ry s 3% [ AC Fsf 2 P 1) 37 PR PR 4

2 _hash__(),__iter_(),__reversed__(),__contains__(),__class_getitem__ () Fl __fspath__ () Xt
AR . HA AR 251 K TypeError, (Hu]BESHKH None J& AN U] I/ FXT S AT R R iX — .
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Ik

del x HR LB x.__del () — W#HEHE x MR, TRHLEH x m3|
QECTE I i

CPython AN : — 5] FHAEER W] DARH IEXT S 005 | I EUREE .. EXAIEOL R, TEERRERY G oiR:
R H P IR IR =l B ﬂﬂ*J%‘ S8 FHTEERG—A WR R@ 24 — A7 A SRl A & gl ok
fFJﬁEI’JHiWE' S HZAE, X5 HT KRG, B2 G| AR R BT i
Jey AL

S
gc BN SR .

e

BT __del () FERRPRGEEA#E, FEHMATII K LR R E o2, ChT
Hl—A05) sys. stderr, FEHIHL:

__del_ () AAEALEACKBHATI BN, WK BEEEENRE. MR __del ()
it R 2 B S AR P ZE B IR, nTRE S A AEAEBE, BIANZSTHE PO T __del ()
T F T AR BT 2R o

- _del_() R DATESRRERS 5 I Bopl AT IHL, BRI eREE (8 HA
He) ATREE WM R B % A None ., Python £ fRIE e BRARE s 44 FR DABAAN R R AT L0 4
Jey7E %ﬁﬂﬂﬂﬁ%ﬁmﬁﬁﬂii WEREANFERAXT SRS R ENG I, XH TS
ANBIBHRAE_ del () g HEHA T H .

object._ _repr__ (self)
H repr () PIEBRECHMH A — X2 B FRRFRR. WERARE, XN E— AL
() Python #3530, BRI ok B LA A BUE N 5 (R EAE YIS ) . RIXRATEE, N
IREFERAN <. . .some useful description...> WFAE. RE{EHD ﬁﬁgﬁ\iﬁ%ﬁﬁ
WR—ANREXLT __repr () HREX __str_ (), WEEFEZEWEGE “JEEX" FAFH
FORBMW G repr ().
W YER TR, Fs AR R R NS E 5 B H T SRR B,

object.__str__ (self)
it str(object) PAMNEREL format () Ml print () WM AAER—DXZA “IEIE” Btk
AR FARRR . IREELAC— FREXTE.

Wik Sobject._repr () WIARREEET __str () FHARTPYIRE—AH R Python 3k
SR IS W SR P A R T TR B u RS
WNE A object firE XMBALI LM object . repr ().

object._ bytes_  (self)
il bytes P PAZE— W R T HRFRIR . XV IZIRE—4 bytes X4,

object._ format__ (self, format_spec)
Wit format () WHEREL. ¥ . X F4EF@mE fRE K str. format () F¥ETHH
PAAE R — DX R0 b FAFERRIR . format_spec Z f’%ﬁjg/i/\ﬁ)fﬁﬂ%ﬁlﬁ:[ﬁ}*fﬁmi PR,
format_spec ZEMRFR LI format_ () MIRBIPER, At REZHE 2R ZIT
A WNERA, s A IR RS AL IR T -
5% formatspec | B AR AL TEIR R HIL «

AR [EHE AU — A AR R o
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TE 34 A K AEASH: object ALK _format_ Jrik MR AMEMIEZFFF, 51K —4

TypeError,

TE 37 WA KA H: object._ format_ (x, '') BLAESE[E F ostr(x) I A F 2

format (str(x), '").

object.__1lt__ (self, other)
object.__le__ (self, other)
object.__eq _ (self, other)
object._ _ne__ (self, other)
object.__gt__ (self, other

object._ _ge_ (self, other

)
)
PAEICEERERR N 8 HURE” 7k 12T SOTIRA AR R R TR : x<y P x. 1t (v) .

x<=y il x.__le_ (y). x==y il x._eq__ (y). x!=y Pl x._ne__(y). x>y i/ x.
_gt__(y). x>=y T x._ge__(v).

MR E RSB A MRS, & B A RE SR M BN R Not Implemented o #% ARG
Bil, IR LRI False 8 True. AidSEhn BiXse ) ¥E T AR EHERE, HILAR ILEGEH
BT RERWT (BIAVES £ THAI450) . Python £XHRIAE A bool () DARE L
HHEIE K.

TEBAEOL T, object i is KREHM eq (), FAE LR GR N R H & B
NotImplemented : True if x is y else NotImplemented . ¥fF__ne (), BRi\AS
Tt __eq () FEMERBUL, FRIRSERJ Not Implemented . RGBT [AIBA HAL R
KEZABBALI; BN, (x<y or x==y) NEHFAEWRE x<=y . ZHRIEANZE B 304 BHE

¥iVE, #5%%F functools.total_ordering() .

WER__hash__ () WIRIXBIE, THQUENT SR FE CHUBGE R W] 7 S i hashable %5
IR T A — S

XL FEEEA NS HRA (ELEDSHEAN LR ZBREALGDSEIHFERER)
MAa__ 1t () M__gt__ () BRI FWRN, __le () F_ge () F X H B RG,
M__eq () fl_ne__ () MZEMHCHE. WRBHANSBREROEBRNE, HARERD
RA R B R R AR B R 128, WIS B A SRR S i ¥, e s Ol P Sl 45
LEBRERUR TR . LTI AR S0 5 .

YA G T AR AT Not Implemented PASNKES, == ! =254 70 5lEGEE is Al

is not,

object._ _hash__ (self)

AT P E PR hash () W ARG A 210 8 R A T8, JB TR A 4R IR BU4UTE set | frozenset
PAMe dict. __hash_ () WiZiR[a—N. %5 BB FAA [a] T a5 i i — R0 JB 12 LA A
MG AAE s B AIME R IE S 5 R AT S A A A IR AE i, RERFENTTE—A T
WXz TCAMG Az . Bilan:

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

51k

hash () &2M—DXRHEXH__hash () FEREMEFEE A Py_ssize_t AR/, i@
TR 64 (AR 8 7, X 32 (A 4 F5 . R — MR I__hash_ () WHHEAFAL
KN R E AT AR, SRR A SR SR A T . AR X B AT B R

python -c "import sys; print(sys.hash_info.width)",

MR —DREFENL _eq () FH, BABWANZE X __hash_ () #E; WREE X
T__eq () HEAHAEN__hash_ (), WHLFIREARTTHEHER S A ZHERZEH . RN
EX TR GIFELI T __eq () F¥E, WEARNZKER __hash_ (), H Nhashable Z IR
S BRI A A R AT AR (WX RS A AR A, R TR RS At .

34

Chapter 3. #iE{E®Y



The Python Language Reference, A {ThR% 3.13.0rc2

F P BN H__eq () Ml__hash__ () 5k HRHENSEAN% (ACBIN) i
DhEARMAE, HFH x.__hash__ () BE—AMEYMEAFILR x == v FREKE x is v H
hash (x) == hash(y).

—ANRURER T eq () HIRAE X __hash () MHFH__hash () XK None,
Y—AKW__hash_ () Jrih None W, IR L HIIRAE—AFE P R BUCH G 75 (E B IR A
5% TypeError, HF&FEMKM isinstance (obj, collections.abc.Hashable) BgfIEHf
HAR BTG A X 5

MR —AEET _eq () MEFTEMRERALEN__hash_ () LB, W00 o 5 &
__hash__ = <ParentClass>._ _hash__ kG H&HIBERER.

WR—DMEAEER g () WERFEERGA SR, WNZELRE XHPHS __hash__ =
None, —MHTENXT_ _hash__ () PNERXHMT| & TypeError fJK & isinstance (obj,
collections.abc.Hashable) VI 1RHIR B AT MG F 5% 42

i

TEBRATEOLT , str fll bytes X IH__hash_ () (HEEHHA— A TAAFEYUE k7. B
BATHE— Bl Python R & ARFEAAS , (HEMTHMEAEEL Z17H) Python [&] 2 A AT F A7
XA T B Lk 38 R U 2 A AR A - Bl A SRV EAE SRS DL R B PATRCR BN O(n?) B 2% P
FIERFEL IR & B . 1525 http://ocert.org/advisories/ocert-2011-003.html T ¥ .

MR A E 2 AR A BRI T« Python M AN ERIEX AR AN S8 ek Ar (8 H B FE 32 (Al
64 (i FE FRA—E) .

%5 i, PYTHONHASHSEED.
- J

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

object._ bool__ (self)
Tl FH 0 07 VA PASE LA A DA S B bool () #844F; WiZik|] False B True. 4K E XI5
VR, WHEE LT den () WEOLNRFRAIE, QEREEEAN N BNZAT GG 90N BA B
WER—AHRM __len_ () B{__bool () ¥JREX, WIHFA LHIERRF A BA FE.

3.3.2 HE XL BitihiE
AT DAE SCR A5 Rk g SOM RS BB I (% name BRI IRMEEOMBR) B9 RS L.

object.__getattr__ (self, name)

LECONBYETIM 5| & AttributeError 1 RIEEBEHH (WTRER2M__getattribute ()
Bf T name N2 — AL B JEYEEL self B X AM P EMEN G| X T AttributeError; B
FEXT name FEMEJREHA__gec_ () W5I& T AttributeError), HHEN MM ($F1)) &
MAEE S| &% — AttributeError % .

WHEBMREESE L EFEVH KB W, W_getactr () A H. (X2
TfE__getattr () Fl__setattr () Z[AHEREHAXFRE. ) XL H T IATHEM
2 A XS getater () FFICVEDTR LB HALEE . B3R 20X T 5L A48
FORUL, AT S JE M M i AT (T 1 A B HA XS 42 ) S mT DASE IR B 58 42
=l SR NHM__getattribute_ () KT fREIEIRBOE M 0 0 58 24 HIEUN IME .
object._ _getattribute_  (self, name)

W2 To A i 8 FH DASE IR SR S Bl @ R v i) . SR LT getater (), WF
EARASWIEA, BrdE__getattribute () B E S Z5]4X T AttributeError., It
FrER 2R ] (FREIH) JEHEBZE] & — AttributeError . N TR ILT TR
ToRRIE I, H S Y % a2 TR A A (7] 44 BRI 32 2 0 v ok U ) B i 7R AT AT B M, 19 4
object.__getattribute__ (self, name),
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Ik

WO VERAEAE N id i A TR EA 3% A B F A 45 SR A0 1 DL R LRI DT YA I AT RE S 9k
B, SR T &KX

X THRE REURIE DT, 51— #TEEf object .__getattr_, KIFS4 obj Ml name.
object.__setattr__ (self, name, value)

W7 ETE—AN R P R A U8 o X R 2 B IE R ALE] (RIREOR A7 2 5L ) 5 )
name AJEVEAFR, value FyEIRE JRIEMIE

WR__setattr () MERES - DEOURM, ENIZEMFRAKEIETTIE, HIA object.

_ _setattr_ (self, name, value),
XPREE UBB IR, 251 %&— F it Ff object.__setattr__, M7 Z4L obj, name,
value,

object._ _delattr__ (self, name)

KT __setattr_ () HEAER MR AR . W ENZAE del obj.name X FiZkf4
A SN AW

XA E R BURR MR, 51 % A H i SF object . __delattr , FffHiFZ4L obj Ml name.

object._ dir__  (self)

VIR SAEET XN G dir O WA o SR EHEAATN — ARG, dir () Stk
A TR AT G A 1 2 AR -

B3 URIR R 5 i)

FRRMHR __getattr_ I __dir_ iR A @ OMRH R T A . BIHZHE _ getattr_
PRERN M2 — NS5, HAh— MBS, ERIEITEZRENE| &K1 AttributeError. I
W IEFE AR object . getattribute () RIS R PHRBIFEAEME, W __getattr_ £
TR dict_ Wk, KRIEFIFSE kKA AttributeError. WIRKE, BoPABMEA A
FHIH IR Bl 25 SR

_dir_ RV AR SZATAT SR, I FaR [ FORBE  al P ) 2R AT R AR A 4. I pR AL
WERAFAE, FoES - PERHCTRIRE dir () RREE.

FEHE AN EH [ 2 BT (BB E SR, nTDAKRHERRT R _ class_ JEIERE
H—A~ types.ModuleType ¥, Hill:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ repr__ (self):
return f'Verbose {self._ name_
def _ setattr_ (self, attr, value):
print (f'Setting {attr}...')
super () ._ _setattr__ (attr, value)

sys.modules|[ name ]. class__ = VerboseModule

ik

SRR __getattr_ MIBLEMIRE __class_ Ha@uafl @ity ikt rr ik - |
OB R R (Rg Rl i R A TSI i e 4 R P 5 ) 2R Z M .
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TE 3.5 A KA class_ BHURHBCNTE.
Added in version 3.7: __getattr__ fl __ dir__ FEHEM:.

S0

PEP 562 - f5ible _ getattr__ fll _ dir__
AR TERE) __getattr_ fl__dir_ pR#L.

ScH ik 28
PAR I EACS — M &% (Bl i 3528) mseBl b T —A> B & 28 i 4 2 i /E )
(IZA A S A T A 35 RO BRI Id) o FEDATRBIT, “JBH” fai 4 frh i h # 28
__dict_ WRRHIE R MR A ISR .
object.__get_  (self, instance, owner=None)
A M5 R AR A 3 2R d e (SRIE MRV I) BOREM LBl @tk (Sepldteiim) o ik
(1) owner Z 82 A #1261 instance Je (K VT EHER LB, AR owner 17517 J& 14 I3k 1]
None,
W7 2R W A B R BB 2 5 | K% AttributeError .

PEP 252 $80H_ get_ () WA —ZE - ASHIW W H X4, Python H B P E AR SZHE I
FeaE S H2, HREEE = T H A EE R i A~5 4. Python H B getattribute_ ()
SR RSEANSE, TR BN EHE R,

object.__set_  (self, instance, value)
P VA DAL L instance 45 7€ W BT AT 25 R SE B JE PR BHE value .
WL, IL_cec O ddelece O SR HURIAT . EATTHSHY
(R
object._ _delete_ (self, instance)
YA TR AR instance 4 5 i) T 25 SR S Bl 4 R
TR LB ATREAFAE __objclass__ J@TE:
object.__objclass_

JEME __objclass__ & inspect BURAREENTEE MG E LAER K (IR BCE I B IEAT B)
FEERIBERZITIR N ) o« T RIS GR UL, B AT DASE W] UM 2R R — R R
(80 T38) MSEBINEN S — A ESH (BN, CPython £47E C RSBl R I E T ki B IR 1) -

R iR 2%

Bk, il A ‘i Bt )gEr, HIEM U 2R g8 v s iy oy vE T E 2
__get__(),__set__ () fl_delete_ (). WIR—DXEELTALTERFHEZE D, EEEK
iR .

JEPEVT A B BT AR — X Sl R, EE SRR . B, a.x ERBFASM a.
_dict_ ['x'] JFHh, R type(a) . dict_ ['x'], BEFRKKER type (a2) W EIHE,
ANFEIE,

2, WERARBIR LR E ST AR T ARINTSR , I Python W] A S FEAGERIAAT e 1 AL 1] 11 43
AR o X FAR B AEAEA AR R ER 15 I EAR T 5 SCAHRA 28 77 35 S AR T 407 Uk B E

TG AR I IE Re — 0 a. x. SHIHETTHK a 7E:
AN
s fi R AN LT 7 =02 T P AR BB SRR — MR 4 T i x . _get__(a)
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AR EH — DX RLH, a.x 2PFKE N type(a) . dict_ ['x'].__get_ (a,
type(a))o

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

ik e
Bl super (A, a).x XFEMH S SERIGE a.__class__.__mro_ FERELELAZEN
HAEBIFRMIB.__dict_ ['x'].__get_ (a, A). W x AR, WASIIHCAEHR B E

XTG4, R IR g UE R B S BB T T MR AR S T . — R A T DA
N get_ (), _set__ () Fl_delete () WIEEHEG. WREEAEX _get_ (), WK
JEMERF R BRI S A S, BRI RS i G N R B . WA E T __set__ ()
/e _ delete_ (), WER—TEIEHRE; MEWEDRE L, WER IR R . @,
BER S FNE X __get_ () Fl__set__ (), MARBIEGRRMEA __get_ () Fik. EX7T
__get__ () Ffl_set__ () (F/E{ __delete__()) RYEIEHIIASE B2 S HBLHIFHApPHE L. 52
AT, AERCHE A 25 D0 R S A5 T

Python Jy3% (141l @staticmethod Al Gclassmethod BN JIE) ARIFAIRERAIA BRI
. BT, SEONT AT G ST 7k 5 A VP SC BT S S A S R — RO 4.

property () HREURAEAEIEREIA SR . IS B B BB AT

__slots__

_slots_ ARVFFRA AN B (WEHEREE) HEARILRIE _ dict  FI_weakref_ (BAERAE
slots__ rfr @IS AR S )

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

object.__slots___

AN RAR T WRAE A7 . AT B ARG s b SE 0 A8 e 24 SR E AT R A . _slots__ 23°h
T A AR R B 25 (B FR LR B B RS2 BB dict F __weakref .
i slots__ W3R

o MUK H A _slots__ R, SEBIRY __dict_ Ml _ weakref _ JEMERF B VTR

o W __dict_ AR, SEBIEEAREL RAE _slots_ 5 SUHFHFHAS EIRIE . 2% — R H
(AR A4 MRERF 5| & AttributeError, WURTEE SIS HAS SRE, WZLRF ' dict__ "
ABE __slors__ WA FAFER P

o WSRRBREA LGN E _ weakref _ AF &, WE LT __slors__ [N SRR HSEGI 5] A .
RFTESCREEEIH, WERE ' weakref ' MIAZIFE _slors__ "R REIIRFEAF R F5H .

o _ slots__ JEiE I NEAAL R LA EM AL S AERBEH ESEHE. Bk, KB REH ok hiE
_slots__ & L SEBI AR S B BRIME: BN, ZRIE MG & B G i AR .

o _slots__ FEIARERAA RBR T & L. FELXEFFEIE _slots_ FE A EAETH. A,
TR PAG __dict_ Hl __weakref _ BRAECAIE LT _slots__ (Hirp 24X AL S ATAR] T Aokl
BIIZFR) o

o QRN SR BAE RS R R S, W B R SR SE AR R AN AT ) (BRIRE
I H MR IRBCHHGR R ) o XS AR & AR R E L. ARRATRES U IN—AB 1k
i RV OF e

« WENIRAEH "variable-length" W& X AU int, bytes Ml tuple M2EE L TIEEH
*_ slots__* N¥f5| &% TypeError,

o ALAHAEFAFER i iterable # 0] PAREIRAE S, __slots__,

o AR —A FHRE _slots_ TE, WZT AP ERE LA PR, FHAYE TR A
T B WE inspect . getdoc () HHIFHFE and displayed in the output of help () i
BRI SRR
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o __class__ MREBAEMDIEA R _slots__ W &1EH .

o WA Z IR Z AR AT, (AR CREA R O R JE . (At R
A ZE RS RAT ) i S EALAF5] % TypeError,

o QRN Fiterator 1T __slots__ W2 Jigak (A 0 AME Q) #— A descripor. {2, __slots__ J&IERF N
— kN

3.3.3 BENKEIE

MRS — DR, [EXDREFMN__init _subclass (). XM, #ESR S RZ T
FAT NI RE. X 5 Mige A R A VI e, (E3eMmigs L aEs m e MR E 2L,
__init_subclass__ WHAEH T & L T ERNEER RN T,
classmethod object.__init_subclass__ (cls)
MFTERIRA TR O R S o ols R8BI 728 IR E SO — A8l s vk, it
TR B A 4 R 2
g —PMHENXBFSHWES EHREN __init subclass . N T HHAMMEEH
__init_subclass__ WYKL, WY EEFENREFSHIFHALSEUL B L, fian:

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

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

object.__init_subclass__ BIBRIASEBUT AR, RIEMERESEOH AT L — AR,

il

JERHR metaclass KT RBMLHITEFERE, HASHEL __init_subclass__ f5E
o Lhrpgoek (MAEERAER) Wl type (cls) 1A

Added in version 3.6.

M RYAERS, type. _new () KFUHRZAEIXHAWAH__set_name__ () BT HIMRINT
[l .

object.__set_name__ (self, owner, name)
TEFTAE 2 owner BRI ET HZHAH . O R CHIRIEL %K P name:
class A:
x =C() # Bz H: x._ set_name__ (A, 'x')

WA R B R0 Y BT, _ set_name () ¥ASWEEZHE . WA LE, A
DNEIERA_ set_name  ():

class A:
pass
c = C()
A.x = cC # 8T KB A
c.__set_name__ (A, 'x'") # FxAEW AL T

PGS LA E £ 2,
Added in version 3.6.
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pIvES

BANFE LT, 52 MH type () RMWEN. RESE DI GA S HANIT, B0 RERE R
type (name, bases, namespace) HJ4EHE,

KA @ ST E XATE A netaclass REEFSE, SO IR — MO S I 2ok
el FEPATARBIH, MyClass fil MySubclass #i Meta 55 11:

class Meta(type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE AT HAh 5 8 7 B KA AE T Pl i B A G B A T AR
M ARTE SHHRATI B R AL BB

* f#HT MRO 2 H ;

o WE G MY TT

o ML)

o PATFER;

o« BIEERXR.

fi#tt MRO % H

object._ _mro_entries__ (self, bases)

WA IAE S E LA EEAZE type BSEH], WSTFEIZEI P E _ mro_entries_ ()
Fr ke WMARIFELE T _mro_entries_ () Jryk, WIFE Q) & 2w ik &2 2 w08 o UE A
__mro_entries_ () PYZ5HR. &I QR FH IR B 4L 45 bases TE 2 (W R IR 3204, IR
ﬂ%?)ﬁi’iggﬁ\ﬁﬂﬁ?ﬁﬂﬂ%%ﬁﬁ%%ﬂ’ﬂ%éﬂﬁi%ﬁéﬂo REITCA AT RE N ZS s FERIE DL, TG
AR 220

S UL
types.resolve_bases ()
FSHIET A BT type SLHIRYEE.

types.get_original_bases()

TERM mro_entries_ () BMZ BB “JFIGEIL",

PEP 560
% typing FHLFNTZ FH AL R0 S
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WEEHHITTE

H—AJE SO E I 24 Y TC ISR RS DA BEI:
o WAREAER A AR E LR, W type O
o ARG —ADRATCRMH R type O W56, WHSBEE ML
o ARG H—A type O BSEBIVERRATCE, B0 SCTHESE, WM FRrIRAEM T,

BAERA R TR N BTG e ek (R ) PAEITE TS et (B type (cls)) HikHL.
I IRAE I TCA NN B A i SR TO ) — T2 . MR — MR O R s AR, WI2e e SOfF
ﬁimﬁl}?mtﬂ TypeError,

EEXHETE

— B TS MICE, MBS RN a2 m. MRITEKEEF __prepare_ JEM, BEFRPA
namespace = metaclass.__prepare__ (name, bases, **kwds) MIERX VA (@R E
ﬁ:ﬁﬁgﬁﬁl‘?é%?%‘ﬁ, M A B L) __prepare_ N YPSLBIN X7 . __prepare_
Bk Bl iy 4 25 Bl e AN __new_, {HJE 4B A0 G B i i 44 25 [B]) 285045 DL 3 — AN
dict H,

WRICHBA __prepare_ JEME, MSEans =R RFRIIRI— A2 HIAH P

S0

PEP 3115 - Python 3000 P55 3%
5IA __prepare__ 44 %S [EHf

iTSES

KEEREPL (K TF) exec (body, globals(), namespace) WERMIT. WiHIHH S exec ()
1) S B DX IAE T 24 20 R AR T BB, YRR s e e R (AT i) 51 % B 2471
HNHAE ISR 44 7R -

B2, BP0 SO AT BB NI, FESR IR SR AT AR ToikE BITE AR 2 IR e 44
FRo A2 A S SR — NS B RTINS 2l T 45 A py B AR ey
__class__§|H.

EUFEESOE
— H AT R B RIE A RS A E, K@ netaclass (name, bases, namespace,
**kwds) QIEIEXTG (AR X FESESE A __prepare_ W)

WK P EEM TESIHT __class__ 8 super, SC/\*XT%KLL%E%?H/TE’J super ().
__class__ JIrg|Hl, Xa2hgmiFE el as . XEHESE0EN super () BB EMR
PR BT ok & 2, Tl A 1167 24 i o H‘J%‘éﬁiﬁﬂﬂﬂ%g?fgﬁé%ﬁ%59%~4§
BORARI o

CPython Sz BL4NYi: #£ CPython 3.6 K 2 J5 WA, __class__ BAJLVE NI a4 25 [0 H i)
__classcell  ZKHEBEH TR, WREHE, BOFH N FERHES cype._new A, PAHEE
IEFHIRI IR IZ S . ANRRXAE, £ Python 3.8 Hff5| & RuntimeError,

A BOIATCE type, SCEEMEALM type.  new_ [WICEEF, UMY B & SCEIRIFAE
BIBALXTRZ G

1) type.__new_ Ji{ARWUEREMA SR HITAEL T __set_name__ () JrikiE M
2) X2 set_name_ JyIRRFHIAT I SCI SRR E (14 Ja 1 T i) 44 AR 0B A TR D
3) AEFTREET I AT T i i B B SO B init _subclass__ () # T
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TERMRAE L )G, ELWEA U EEIE SOPRZERIE (ERARIIE), BRIRN SN E E L
Y5 B Jry i 44 25 ] o

Yilsd type._ new_ QUHANEIIEES, SROELANE N a2 2 S IO G PSR — B A
WIHEFE G XABAIA T U, R BRI R __dict_ @ik,

S0

PEP 3135 - Pt e
Rk __class__ FEIH

TTEMER

JCRIPAEAE AR 2. Ead BB uites. A, Sofa. A&, ARt Ee)
g ACHEL MEZRDA K A SR IRBIUE /R 4545

3.3.4 BEMNEHIRFREE

PAR AR R ES isinstance () fl issubclass () WEEREHIERIATH.

Fralit, JTK abc.ABCMeta SKBL T IX L) L ATE ALV RHIIR BE2E (ABC) B2 “REAIIEZE” HSmMEIE
e (fFE N ERA), A ABC 2,

class.__instancecheck__ (self, instance)

IR instance AN class 1F)—> (B kB4 ) SEEINGRIEIEME. HE LT 0, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)
Return true H13 subclass ALK class {)—A (AR ) FRMGR BB, ¥ E LT IH05E,
)ﬂﬂ%%ﬂilﬁ]ﬂﬂ PLSEHE issubclass (subclass, class),
T VE R SRR AR TR A (G0 . ENTARRBIE M ELE SCPRIM R P . X 5 RT3
BRI R R B AR — 30, HATEME DL R LA B U PE 22K

S0

PEP 3119 - 5| A fii%e 2k
o I Be 45 &, 8 i instancecheck_ () M__subclasscheck__ () ¥ E il
isinstance () l issubclass () 178, WA MITIGEM LR H T 10 1%E S BN %
FERMNZ (S abe Fith).

3.3.5 MAlZRAE

ML A AR E L I Python B J5 455 FRic Rk A L — A generic type TEFE 2 RA AL B4,
list [int] XARRIPRE AT AR RFR —> 1ist HRFTAICRIT N int RAL,

S
PEP 484 — I3t
7128 Python H H TR BUARE O HE SR

LZ Y
RFESAZ LRI RIS
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Generics, J] ;1 i iz XMl typing . Generic
A KA LI FEE T TR E S A0 R i S AR 2 28 T TR 3z F 2R S0

— A AR X TR class_getitem () MARERIEZSAL.
classmethod object._ class_getitem__ (cls, key)
Fie IR key SHUR E W R BLIR ] — A FRIRIZ BUE R L T AT

MAER FE X, _ class_getitem () 2 HINBCHEITE. WL, M EPE A LEE
F @classmethod 21,

__class_getitem _ #9E#

__class_getitem () [A) B M@ RVFARIEREZ B2 1T I T S0 DUSE 7 (b 6] sk 268 [ i 26 720 42

o

FSLPA] DAFE BT g T ST ] g B S R BUAG A T B AR ) B o iz B892k, R P M3 N E L SE
T__class_getitem_ () MIRHEEIEYEK, 52 M typing.Generic ?Iig( XANEWEACH
_ class_getitem__ () ¥,

FRUEEPAIMNIA 2 B class_getitem () HE LSEPRTBETCIERLSE = 7 ARG Ar 48 4l mypy Jr i
o ANHEWAETATE P TFRAPORDIMIB I __class_getitem ().

__class_getitem__ 5 __ getitem__

WHE, AT ES BRI — DX ST AE RN RN E EE XW__getitem () SLHlJ7
e Ak, ﬁD%%ﬁU%WB’JH%ZP‘%E~4\%7 WA REX M __class_getitem () K ik,
_ class_getitem__ () WERBIEMHLE X, WK 243 7] —4~ GenericAlias X142 .

A 732 KX obj [ EEEEIJLH Python f#RESS 2Bl R ANXFERY R0 E W U] getitem () if

zEE'_class_getltem_ ():

from inspect import isclass

def subscribe (obj, x):
nnnﬁ@;&r‘éﬁ 'Obj[X]' é@%%"""

class_of_obj = type (obj)

# R obj FTBH K EXTY __getitem

# W & F class_of obj.__getitem__ (obj, x)

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

# BN, w8 obj] BE—ANEHFHENT _ _class_getitem ,

# W ¥ FH obj._ class_getitem  (x)

elif isclass(obj) and hasattr(obj, ' class_getitem '):
return obj.__class_getitem__ (x)

#EMN, X1 R
else:
raise TypeError (
f"'{class_of_obj.__name_}' object is not subscriptable"

)

7E Python 1, FIATRYE F B thfg HABRE LB — DIPTSR LK M metaclass, 3 HRZHK
A type FAEAEMIRITEH. type WAL __getitem (), XERE list[int], dict[str,
float] fll tuple[str, bytes] XFEFRIIXIIFTE_ class_getitem () PEA:
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>>> # list L "type" RIUEAHETE, §XZHX—#:

>>> type (list)

<class 'type'>

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

>>> # "list[int]" ¥ ¥ | "list._ class_getitem _ (int)"
>>> list[int]

list[int]

>>> # list._ class_getitem _ ¥ 3R [ — 4~ GenericAlias Xt % :
>>> type(list[int])

<class 'types.GenericAlias'>

SR, AR —AERIFTEX T __getitem () MHENICER, WHBUZEATHESFECA RN . X7
T — ANl 7] PATE enum B4 3):

>>> from enum import Enum

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

>>> # HEKF—ABE LT

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta & X 7 __getitem

>>> # H MW _ class _getitem £ 2 # A H,
>>> # FHE R R E — A GenericAlias Xt 4 :
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S0

PEP 560 - %} typing B FRZ IR0 3 F¢
N class_getitem (), FHFEHHIHIL FFM SR _ class_getitem_ () WA
&__getitem__ () #IHH

3.3.6 #EHITTEAMR

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

PE YRS AESLBIE A — R B A SR A e LT s, W x (argl, arg2, ...)
WRET AR E A type (x) . __call_ (x, argl, ...).

3.3.7 RilETIRAE

RIPASE SCR ANy ok SE AR AR X G2 . 4Rl /2 /57 (0 7 R s o 4l) s a4 (i 7 ), (e mfpAg
HATE X . JUA T EH RALI)T S SO BB P AN [ Z AL TE T 57 90 Su v i B R R 45 &
HH O <= k < NHP N ZFHE slice XEMKE, ENMEXTREWER. HAMNEEBGEBG
B keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem (), copy ()
PAK update () ¥, EMTMAT A5 Python [FRHE F # XF 42 l. BLAk collections.abce
BEHR ML T — MutableMapping abstract base class VMEARIEH__getitem (), __setitem__ (),
__delitem () Flkeys () M EARFRAEITHR R I E . TZFHIENIRAL append (), count (),
index (),extend(),insert (),pop (), remove (), reverse () fl sort () ZH¥%, ¥if% Python R
#E List XGIAME. ffa, JPAIRALA NV IE i e SCF SCiid__add (), __radd (), __iadd__ (),
_omul (), _rmul_ () Fl_imul_ () SFJFEORSEBINGE (FaPFER) R (BEEL); ENIAN
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FE LCHAWEAEIZ BAT . ILAMA B R FSIER LI contains_ () AR in 25
FFs XPTWL, in ARS8 XTTP8), WY 48R A (. 53 SMA EE LS A7 51 # 5E
M__iter () HEPAAFERHEREZSPTEE XTHUT, __iter_ () M Y4EAXTZA5E: X
Ta, R 243 A e
object._ len_ (self)
WU A PASE BN B R L len () o WAZRBIXTRIGK R, PA—A >=0 BRI, BLoh, sk
—AXREKE X bool () FEMHE __len_ () FERBEIE N NE LR Rz E RN
HARIME.
CPython B4 ¥i: & CPython 1, %3k K JIEfit K JUBE Y sys.maxsize. HIRK ¥ KT
sys.maxsize WA LHHE (i1 Len () T fE£ 3| & Overflowsrror. By LW K3 %
OverflowError, XHRUWIEX_ bool_ () FiE.
object._ length_hint__ (self)
P B ¥EPASE P operator. length_hint () o WiZREIXTRKEAMHE (TRERKF /N
LBRKEE) o IR B A — >= 0 B REMEHFTPAH Not Implemented , XHMAES
—length_hint__ TESERNAFAER, — R BE . I gl TIubERE, HAZRIER G
o
Added in version 3.4.

ik

PR Rl TR =L TSR . AT AR

[a[lm - b ]
NG

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

HAbTEAPARCEHE . WG AT )T TR 2 DA None fp4E.

object._ _getitem__ (self, key)

T MITIAASE L self [key] HURME. XFTFsequence S, Hes2 A EEL. MR nlEm, €
IR BESCHE s1ice XPR . M HERT I SR ILZ AT . AR key BIRAUANIER, WIRAES| K
TypeError. QIR key PR L ATEE PASMAE (TEFATAEAT 30K 5 | Rk )5 ), TR,
5| % IndexError. X Fmapping JAL, WA key $oAE] CRIERARH ), WY 45| % KeyError.,

ik
For IEHFEAAR ke I 2 W AR TndexError DB EHBKIEF AL

#iE
Yo B — A cass B, W] BB & P M ¥R UK K ¥i__class_getitem () M A &
__getitem_ (). TgZW__class_getitem__ Y5 _ getitem__ | BN .

object.__setitem__ (self, key, value)

P B ASE R ] self [key] WfH. HEFIES_ getitem () R AXTESLII T ¥EN
AN PRT- 75 B e T S SR e, 502 8 AU OB R . AN IERRE key E5]
BHSFHENYE_ getitem () FIERYREDAHE .

object._ _delitem__ (self, key)
PRI ¥EPASE B self [key] BIMIBR. HREFWE_ getitem () MH. MXIZLBIL 1A

I Z AR T 75 i SRV RS e, B PN U R U R . AR IEHRY key {E S| & ) S5 Y
5 _ getitem () FYERUIEHAHIAE .
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object._ missing _ (self, key)
WM dict._getitem () FEHRAE| TSP py S H DASEBE dict 251 self [key].
object._ _iter_ _ (self)

WIT IR AT 2N — Ak Bl iterator WG . MCOTIE RN 23R 0] — A Bk e xt &, Enl A
XA A RAATIEN . T RS, B 2YR 6 1 PR AT IR

object._ reversed_  (self)

W (WRAFHE) &9 reversed () P ERREHE FH DASE L 1540 . B 243 [0 —ANHT ) DAEE
JF B LR AR NI RS BT S .
MR AEM reversed () ¥, W reversed() W & M& BCK 0B 2 ¥ 51 ¥p 1L
(__len__ () M_getitem__())o XHFFFHIMPILAINS G Y NAERRBIRBE L reversed () ff
PEULR SEBLE SR SE I A R reversed () k.
W RAKIZEAT (in flnot in) il DAL IEAT RN ER A ORI . A, a5 n] DR LA
TEFR BT R A RCR S, XA ERXS G h ml A 42 .
object._ contains__ (self, item)
W BE 5 5 PASE B AL B3R Z AT o N2 irem J2& self B R 53 U AR BB, 5 DR [l i o X T e 2%
B, ARSI 8 R R B ) R T S S (B AR X
XFAREN __contains_ () WX, WK Eeezailst  icer () TR, AAEH
iH__getitem () WIHXFIERMIL, BFE2 45 P otam 3k,

3.3.8 S F T

E SCOLT 7ok M T RS 2670 A ST RO R S RIS (I S BOR BBEAT B35 57) B

(8 T3V B 24 R R SOIRAS

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)
P X PR SE I H BARZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *, |). B
m, KRR x + vy A, Ko x @B A add () FERZEM—EM], WS type (x) .
_add__(x, y).__divmod__ () RN ZEMTMM__floordiv__ () M__mod__(); EAR
WARHERIRE__ truediv. (). WHERIRE IR =HIRARMNE pow () BEIM__pow__ () ¥
W R TR = A5
ARG T E P IR — A S S R S B TI25, B %R ] Not Tmplemented .

object.__radd__ (self, other)

object.__rsub__ (self, other)

object.__rmul__ (self, other)

object.__rmatmul__ (self, other)
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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)
T X By ok LA S (3c#) BAERMMHBEARZE (+, - 0, @,/ /.,
divmod (), pow (), ¥*, <<, >>, &, ", |). :zlwzﬂzw*ﬁﬁﬁd’ﬁ;ﬂjzmaﬁgéﬁ LR
RECKEE A 0, skFkX x — v OME, Hh y BB rsub () IR —ANSE0,

MY type (x) . _sub__ (x, y) &[] NotImplemented WP type (v) . _rsub__ (y,
X) o

TR =IO pow () HARZAXRM__rpow__ () (R HIEEHAIN 2 Kid 2 2%).

ik

MR AR BB N ZE A E R B — 12k, Bzt T4 %f_%ﬁﬂ’]}iﬁl‘ﬁ?ﬁ, Uiiip
RS T ZE BV E B AR SUN T IR - AT T A 2R B A Je R iz AT

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)
T X B PR LB R A ARG (+=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, | =), X

T7 N 24 2 JE A T A O self i34 WE&C) FaR G5 (G5 R AT PAK self (HIXFFAE20) . anR
HEANTEARYE X, B R %I ¥AR ] Not Implemented, JUIAH R3S 5 IR AELRF [H] 1R 2135 %ﬁ
Vo ZBIRVL, WRxB—1NEA_ iadd () FENEGEG), W x += v BEHT x =
__dadd__(y). ﬂu%_ladd_ () Tﬁf, j%ﬁ[]%x._iadd_(y) iR [ NotImplemented,
MR x.__add___(y) fly.__radd__(x), QX = + v R{E—AE. FEFLEEALT, HEaR
(B 7T B S ER T E[’]%*bm (3, faq- augmented as51gnment -tuple-error), fH AT 5L PR B EE AR Y
) —3 5

object._ _neg__ (self)
object._ pos__ (self)
object.__abs__ (self)

PRCHY CRIRE RANZZILIT HE, B0 IR Not Implemented o WIS URAESR i [ B 2 A7 SRR S vk, AR
EI7¥ N None — B2 Fi i 3l FRL 28 SR TSR fry A S8R -

XTI B AR, WRARIR [ - BIH__add () — RIS IR B TGRSO R AR &1
FRIRIA -
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object.__invert_ (self)
P VA AL —TCARIBEE (-, +, abs () Fil ~).
object._ complex_ (self)

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

] A ey v DASE B P PR complex (), int () Fl float () o [V 243 W —AMHH R KB A(E .
object._ _index__ (self)

T 7 ¥ PASE B operator. index () DA Python T8 Jofi KA 70 G 4t Jy B 500 2 1) 37
& (Fn) e N ER bin (), hex () fil oct () BEED. fEFEM T ER BTN S8 TR HEA,
WA ] — AN BEE
WRAREL __int_ (), _float () Fl__complex () WHHNMAERE int O, float ()
Hl complex () KB N__index ().

object.__round__ (self[, na’igits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
JE P e B 5 v DASE IR N B R 2R round () DA math pER trunc (), floor () Fl ceil () . & TFF
ndigits f£45 __round__ () WIFHLZ AN BTy R IRk BB AR Y 2402 5T RN Integral Gl
M int),
WR__int () B index () ¥IRPE XN ERE int () KEEEE trunc ().
T 301 AR L AZSHE: R’ int () BILLE trunc_ () MMGECHFHH.

3.3.9 with {45 L T EEE

ETFXERERDNG, B THEM T ch B s T R S B SCUE PR AL #E
AFER TR B SCAA T RS e . B with i84A) (FEwih & &) fiiR), (H2dn] LS
HERBA B TR .
R SUEERER  MA RE EIE R AR A A A SRR A, BUE FRRBIET IR, RPRFT I SO SRS
BT B SUE AR TE 25, S0 typecontextmanager .
object.__enter__ (self)
HEAE WA G X BE Th B R 3C. with iEAPRF2 48X A R MEE] as FAPh s e E
br, WRAEHIE.

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

1B R IBEE] BT S BE T B S BASEEA T SE L N GR I R RE . IR BN SCR R
LR, = DSEERRR None

WRERME T S, I HAVE IO S (BRRESe Hlf ff ) . IR 2R Wl B, A RTE, S5
HEREAE IR U R R AR A P

WHE__exit_ () FRARNRERG| AL AR, X AERTHE.

S0

PEP 343 - "with” {4y
Python with i RIAGHLETEIE . FIRARGI.
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3.3.10 EHIXEX TR P ESE

DA P R A FRET, BRAA RV R I E S, BIUNFE MyClass A FRBI R LT
case MyClass (x, y) M#E I ZREMEHXFERE, e L—A _match_args__ J@M.
object._ _match_args_
AR B AOR(E N — AP e . IR Tl (B SR I, B B S AR
B A KB FSHL, I __march_args_ WA AENE R SCBET . SR IR RS O TR
RO
2658, IR MyClass.__match_args__ 24 ("left", "center", "right") NIEBEFH case
MyClass (x, y) BIZEM T case MyClass (left=x, center=y). HHEHREXPFSEREE LT/
TEET _match_args__ WOUREMECR; QEREIE K TIEH, WS ICEE5] % TypeError,
Added in version 3.10.

S0

PEP 634 - 5k bBEADL il
£ > Python mat ch {EA] AL T UL «

3.3.11 RHIEPXAH

Z2ph XA Python X EE AL T —Fh a2 N AF A 2 88 S i 77 =Ko it isG2dd py E 2E A0
bytes fll memoryview SEELHY, AT HEH S =77 AN Sk X AL,
BRGIXRAEE A2 N C Sy, B Python R SEBZ L2 T BB «
object._ _buffer _ (self, flags)
MM self WR—Eoh XEBPREIR A (B, M memoryview Hihds). flags ZEURNREIGERKE
DR BN R RER, Bl anik 2% se iz o i 2o & HiA 2 ] 5. inspect.BufferFlags $2ff
TR A =0 I AR Bl — > memoryview X4,
object._ release_buffer_ (self, buffer)

WA RN PR T - buffer SH0RAEMN 2 B buffer () IR[AIA) memoryview
X W B AR HATAT R ENZ o XA B . VAR 23R 0] None o AN EEATAEAT G BE
1) G X GO E SR SE B ¥

Added in version 3.12.

S0

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

collections.abc.Buffer

Znp X LA ABC.
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3.3.12 %A EERK

Xt A i R, REIRO M e R R R A ARIETE e P X R A i R IE R R IEIE R, TR
AEE AEXT LB o AT R DA B &5 R R R IR .

>>> class C:

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

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

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

BOAT S ¥ 5 00 IR BT T 4 45 I8 X G AE N Y BT A 0 RS & S BLAY JLS R Bk O 3k A__hash__ ()
M__repr__ (). WIRXLTTIRHBRAX AR THAEM AR, WM EIIENEBEIRE 5%
FEC R Y e 22 SR

>>> 1 . _hash () == hash(1l)
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

PAIKAR T AN IE B i S R — SRR G E T A bR CRIRIE T, W AE I e A R AR T
VRIS BRI S Bl Ty R i

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

True

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

B T T IR M TR 2 SE AT e S B
Jrik, BRI

Bk hE AR AR R &% getattribute ()

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

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

def

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

>>> type(c).__len_ (c)
Metaclass getattribute invoked
10

>>> len(c)

10

# Explicit lookup via type

# Implicit lookup

PAXA I Geid getattribute () HLEIAMERERS PERH LA SR (I T R i), HATH 02
#E%T*%ﬁiﬁ%ﬁﬂiﬁ%ﬁﬂ‘% FRIEE (RPIR T must AbRVBCEAEFN R A 5 LA IR & — ol d ke &
GETH) -
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3.4 hig

3.4.1 TIERMR

awaitable W5 FEELINT __await_ () Jiik. Masync def REGREIAHAZAT % BT SEREXT 5 .

ik

M types.coroutine () ZEMMigSHLE AR IR B ¥ generator iterator TR WJET A EREXTS, (HE
IHREHR__await_ ().

object.__await__ (self)

WA Bl —ANiterator . N 2449% T K S Blawaitable S5, A, asyncio.Future SEIL T T ¥ERA
Hawait FiFAMAHE .

Ik

AEFALK __await_ FrRk[Elp AR LR G0 BB AT IR ], BRI
ST Bawaitable YR P PATHELRRY BRI (A asyncio) LJEHFHE.

Added in version 3.5.

U,
PEP 492 T fft A 5 Al SR X R TR (5 B -

3.4.2 hiEXR

WA2RT 2 J@ Fawaitable X5 . PIRERIAAT ] DAEIE N __await () FHIEAUHGRAS . Y ey
WPATH R MBI, RS2 T] K StopIteration, MZRHEH value BRI . RMET]
KT, EXPOENSERELZ . IR R Y BHEG ZR AL PR StopIteration FH,

IR EA TES MM, BT T AR R Y ¥ (B A 252 RS0 7 k). (Ha2, SHE
AN, MR ERSCRREA
TE 3.5.2 AR R AEAR B S f MR —ORFS | & RuntimeError.
coroutine.send (value)
TG MR AT o« WNSR value k None , CRFEEMTHIMA_await_ () FRREIFERASTT
—Ii, Q05 value Nk None, W VERFZRITH SEMMERAERIN send () FiE. HER (GRE
fH, stopIteration B 2 HAFH) 5 Lkt __await_ () REMEIATIERMISERAE
coroutine.throw (value)

coroutine.throw (type[, value[, traceback] ])
TEMME NG A TRER R . T AR RS B IME RN ERAS N chrow () T, WRAHE
BT A, SR E R S . AR (IRMIME, stopIteration B2 HAbLRH)
F5 LR await () REMEVEFTERRIERAME . RAZTFEARTEME N BERZR, WLk %
HVRMTT .

TE 312 WA J AR AR B 25 — AN 44 (typel, valuel, traceback]]) CL 4% 5 ] I AT BETE A K 11 Python Kt 4«
k.
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coroutine.close ()

WIS A MEE R A BRI . WERIMERHER, WOTA SRS S E R R S
Wclose () Ik, WRAFAEIZIT K. NG ESEHE AT K GeneratorExit, MRFIMELENH
HAS. &5, MESPRCHESRIT, EERAREED).

MRS G B BB, i DA AR BRI AR R A B A

343 RPiEE

I+ F ERE R MEH __anext_ FiAHIHMF ST,
SN Easyne for iR
object.__aiter__ (self)

WAAFR Bl —A> F+ 5 1% KBRS
object.__anext__ (self)

W R B — A T A AR T R Gk AUAR YR — 45 ORE. 2k USRI Y i 5] &

StopAsyncIteration iR,
S AL EAT S — s

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

Added in version 3.5.

16 3.7 AR B S AE Python 3.7 2, __aiter () MR T4 B3 & IERFOMT N 5 %
K.
M Python 3.7 TR, __aiter () MAFUEIE A b A BN G, A [ A ] G AR G K 5 B

TypeError%%ﬁ%

344 RELTUEEE

FYHEFXERER LT UEZEMNF, BREAEH __aenter Ml __aexit_ JiEPTEIENAT.
S BT CERA fEasyne with BRI

object.__aenter__ (self)
TEEX FRUTF__enter_ (), {CHEHRFHET EMSAHRE—A T F 434 %
object.__aexit__ (self, exc_type, exc_value, traceback)

X ERPT _exit (), (CHMRGTET BERAR R —A T F42F 2.
S BRSO BEER R — B
class AsyncContextManager:

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

(BF )
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(750
async def _ aexit__ (self, exc_type, exc, tb):
await log('exiting context')

Added in version 3.5.

&iE
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cHAPTER 4

HATIREY

4.1 BEHGN

Python A2 f AU BAY B . KA S BT — A BASUR AT — Bt Python R2fF3CA . AR JLAHR)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
Har AT RER AT S) R, AR SfTH T -n SEE N RFEZRA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSHIRZRIGI.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

SR THRANR . BRI ARG E ARG
RIS TR E
o REIEX S,
o TR{ERIAR,
o WERAE—DREH B, WEAFRIRAFR B 47
- for PEMk,
- fEwith ifH], except TH), except * TA], BMEBINILECAY as #1010 as Z )5,
~ TESS QLR A AR AR
e import iﬁ*/ﬁjo
o type i,
o RATHI R,
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Bl from ... import * i import IEMSETATESF ARIBH A E AT, B THRLEDL T &
ZITKMA T XA REAERIR G BT .

del R FAR B —FIRE  (RIRILLPRIE SONRBR A FREEE ) -

%M{EEZ%AL%’EUWV,%E?%&@@V\J%‘Kmx%ﬁﬁ%ﬁ%ﬂlﬂ, s R TRZE S (Bl 29 AR
Be).

WERA PRI EAE— DB, MEAZACE B Rk &, BrARAE ] ynonlocal Bglobal, URHLHK
IPEAERLRZ L, W42 & (’fﬁﬁ%ﬁﬁ—%ﬁ%éﬁﬁg%jﬂﬁiﬁ CEOUNE AR ) AR RAE MU
B R AP E S, W B R &

FEAERR T R B A B d8 i AT 44 %ﬁﬁﬁ%ﬂﬁlﬂ)@?@j HIRZ A PRI 4R

4.2.2 ZERHIREIT

PR 33GE SCT — A B 4 FRE al WA AR AR b ST — AN Ryl As i, AR A A 5% AUhS
Beo WNRE AT RRB S H A WA S & SR B e 5 A A AU, BR AR A B
FASHRG I T EA R AR L E -

B AAARAEARS TRy, & d A& B MR R AT 0 — AR B AT UL i A X A 1
L iUE Sy NP A RN U2 o

YN AFRGEEFA TN, 25K NameError . WS HIVE A RBUE R, HiZ4Frdgm
— AN JRTRAS B, T AR SR 1R 44 PR s 1 R 95 B FFE (., FF2¥51 K UnboundLocalError
24, UnboundLocalError A NameError [i—13,

AR AR B N AT AR (7 B e 2 PRG0S B A, RS B Dy o 0 42 4 o ) {68 88 S 300 224 il
FURSIRAYS I o 24— ARAE I Bt FUR R PO P B o S B R X I @ MR BAD I «
Python W TE I H AL VR4 RO E B 222k TSSO AT (L8 . — A (U BRAY oA B T o
TR /I‘RE%UCZIKEPEIT* PARRGEE BRI E . 7HZ 5 UnboundLocalError [ FAQ 4% H AR ARHURH .

W global WA BAE— MRS T A% 1 ) T 48 5 44 PRI B8 A0 @A E fo e )2 0 i 44 25 1)
XA RIS ERITI o 4 FRAE SR o 2 G i 44 23 18] A R AT )e il R R e Ry 44 25 ), gl 5z AURD
B a4 2s 18], AR B4 A5 AR builtins BEERar A 6] 2R 2SR S SE PR K.
RARLEH AR BRI AAFR, KRR B a4 2518 WRRAE N B a4 238 PR BV A 8K, FAEL )R
iy 25 B R BT A R . global T AZR AL B A R HL B o 44 FR A (8 2 i«

global ifM) 5 [F—AURs R b 2 AR e oA M R g /E . AR —A> B 22 B ol S e bl —
7% global i), Wi H HAS S 2P 4 1E R 4R E .

nonlocal WA HAHH N ) 4 FRFE 17 2 BiAE el 6 & pR AR VE s P 402 AR . WUR AR 2 I A FRANAF
TETATAT AL B R AV E S I FE S ) 5| & SyntaxBError, R4 RNEEffi nonlocal MR E
B «

BRI SRR — R A B Sh A . — AR H BB B WA 4 main_

HE IBHDA R ALy exec () Ml eval (O MISEUZ AN LR SCHIRIARTT 0L K7€ U2 AT fE
FFHE SCARRR AT RS TR AT o ﬁibé'lﬂﬂéﬁﬁﬁﬁﬁ’]zﬂﬁﬁﬁﬂ'ﬂﬂ BISPZ AMAET KGR E 1Y Jey il As o A
Gfartn A SR E R S0 a4 25 A S OISR R IR 7l . AESRACRS e S 24 R A I
BIRBIEIACH IR ALY I AR P, RO A gk, A aiirF
JAE, PR BT A B 5 iRV I SRR DA AR 2R I

class A:
a = 42
b = list(a + 1 for i in range(10))

H2, T AR 2 i

class A:
type Alias = Nested
class Nested: pass

print (A.Alias._ _value_ ) # <type 'A.Nested'>
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4.2.3 FRiE{ERLE
RKAF A5 & Rtype iERFIAT AR 2E AR, HATARGREIENE, ERATARILLGIS. 7z
FURTEA SRR I, (BEA U S AE S8 T PEP 649 ) Python 3.13 H (s I ARTEA: I8
AR R AE R 91 175 20 v -
o RPN R G % WRBIE SR,
o BRIz A RBE SR . 2B B ARTE AR AR AT AT (BRI 2 A g

e
o BEXbZ AR WREES SR 2 BERAYEZEA K 7 S RAAES A A N ST, (R Al U
A

o FXSRETESHE . AWRFIEAE (151 R 1)
o BB MME (IR HER ).
AR HIRAE LA LA T AN 7] T eR B A T3

o BREAEBERS 1 1) H P (0 B K4 2SRRI AE S S e E— R 2 Y, B0
BET B RN A R R 5 — AR AR R N, AR AR 3 8 AR BB B AR i 2R A
b LR APR, R E RAEIRR AR EIR I T— R . ORI TAES e R AR &L, J5 & Toik
VI AESAE S S 9K -

o PR PR B vield, yield from, await B(:= ik, (REREATELY
TR I Y AR S 2 Fe i )

o AEARVEAE I 2 SR04 A BEAE A s ilad non Toca 1 IEAPREDITZEE . X R AR
B2, HREA b aT DAFERREEVE T B TR R BB 5 | AR 245K -

o BRPRTEIEIRBA N TR, HiZA PR STFEAE RN E R IN__qualname__ 1 [
Ko IXEEXIGRIY __qualname  FUBAMATRE KHEAEAF PRI G —F

Added in version 3.12: F73¥EAE H3 2 7E Python 3.12 HH{Ek PEP 695 [—&B4 5| A
TE 3.13 JRA K AEAR T ARyEE I 1 TR BB S BME, X2 PEP 696 5] AR,

424 HEtESRIE

i ¢ ype TR RIS B (ELRF A 1o KA . CRP IR t0E ] Tl 5 20 A0 0k Ry R A B
MIZEE . AACRIBOA. XEWE EATEQ AN SR A S PORE. M, ENAATER
LERE IR IR A SR AE

NVIE

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

ZeroDivisionError: division by zero

>>> def func[T: 1/0](): pass
>>> T = func.__type_params__[0]
>>> T._ bound_

Traceback (most recent call last):

ZeroDivisionError: division by zero

BEAL R i AR __value  JEPESCRMAR R _ bound_ JEMGII IR A 245 % .

AT A 2 BEE T 24 0 8 I 1) 44 i ST B A 1 R SRR TS I o Bl Tt SRR Fe e
AN LB I R 25 4

4.2. HEEHE 57
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from typing import Literal

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

BT SRAE B E R A AT R 33 NI TSRAERY . X TR H BUAE TS M SR A A (B PN 5 1 44 BRI 25 4R
WA 4 T E AR ST R sk s (A
Added in version 3.12.

4.2.5 AEHAZTEFFREIMIT
CPython SEBUANYi: JI PR kel builtins_, PoRBOREIRTSCIAT . P Ui g
a2 (MR % d mport builtins HAIHEEOZE G R 1.

5 — A AR B A POAT A O B B N L A 44 S ) SE B bRl I AE e R A 44 S ) P IR R 4 R
__builtins__ SRILBIA; X% — DT B — DR (TS — R O0 T 26 %R 7 )
RROATEOLT, MFE __main_ BIBRAPRF, _ builtins__ i@ WEMER builtins; SFEALH AL
B, __builtins_ W builtins B S HL—45004 .

4.2.6 S5IHEFMEIRXE
IR A B A DRI A LE T Is AT I AN R hES . XRRE AT AUIERHT B 42:

i =10

def f():
print (i)

i = 42

£0)

eval () fl exec () BRECNA R 58 BEEREE 17 WAL SR ARAT 44 B o 44 B0 ml DALE TR 38 14 Jm iR 4 sy i
A T R R AT N RAE RO A E fr A A T, R TE R4 AT exec () Fl
eval () BECH S HIREZ /A R4 20 R g — e, WESFEBHENT
Wi

43 B&

S5 2 P AT AR R 1 T 2 AR DA (B AL B DR U HA 57 3 A PR — BT 2K S AR R SR I 21 1Y
BEE F1A, BT LAY i A AR SR 2 A ] 43 I e A R 24 A A 1 14 R R JH A AR B
PAE N

Python f#HT#8 S 7EKE I B2 AT AR (BIINZE DB ED) MRS & F& . Python 2 )7 th ] DAl
fraise B BRG] KAH . FEAPEELry ... except BHRIEEN .. RIBERAH finally T
AT R AR AR, EIEANAELRE, WR TCIeZ BRSBTS A A R AR S AT

Python F4EIRACBER )2 “4 k7 AL g BRES Al DA I R A T H4 i, HAEsN 2 RS haT, (E
BB HRARFEIT EIR R MR EE (BraEE T2 R kA A RS R BL) .

W AR RPAC PR, R S 2RI T, SR I BN GRS 2R O
AT G R, BRI Y5 N SystemExit MIRHE.

SEH R I ELHRFRI) . except TR RIGEFIR LR BUM5] HLE 2 2 TR
BEE AR o SEB T AL AR R, FE TR S SRR S B

U HH SRR B 2 ph T A 3 S VR AR TIY FR TEALE I S R e A T

58 Chapter 4. i {THE



The Python Language Reference, A {ThR% 3.13.0rc2

ik
57 H S A2 Python APT BALSER . FLN A AT RETE Python T B HUAS I A 228 -t kA A%
AR AL 2 AR AR s AT AU B -

HIESFry & o] TR oy ERIREIERA Kraise 15 &) /NN rai se IRATIEIA .

&
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CHAPTER B

SNRS

—A~module N ¥) Python 181 38 s importing $EAEsEBEWS 1 1) 55 — AR NI RS, import B2 K
S AVLH R, BEARME— . importlib. import_module () DA N E Y
__import_ () ZFpRECH AT AR R A TE S AL

import IFAIEEE TR Bl RITELMRAELER, SRS RHER SR E B 24 piff sk b i 24 75
import HAJMERRBAEGOE SOFXT __import_ () BRBAYIAMHFHAE YIS, __import_ ()
R [HE SN T IAT import IAIAFRIEE B . HZS Y import A T MRLARIESRIER 2 41
RE

X __import_ () LI AF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAME A P EAT (1% sys .modules), Hf import ifH&PATARIEERRIE.

Mimport BAPEATH, ARERNE _ import_ () PRESHURA . HM AR S ARG
(B importlib.import_module ()) MBS L _ import_ () BN H WML
KL PG AMLH

WA R AR, Python 25 ZRIZAH, QAR B A1 —4 module X4 HHIiafb e . W
F8E A FRRBEAR I E], W45 K ModuleNotFoundError. 4 &I S AN, Python £&50H £
P AU AR R AE AR . X SE SR AT DAE e (8 8 T SO AR 1 22 BB 1SR I DA iR 9 g

TE 3.3 AR L AAEE: FARGEPEH ASEE LI PEP 302 195 i BrEsk. AFaEMERANS
AW BN FARGH ML sys . .meta_path ZFFHK. Mo, XFFEA: 2 25 A A SCRERE sk
W (T, PEP 420),

5.1 importlib

importlib FIEBRE M T — N FEEA API Rk 53 ARG 4T X H. Bl U1 importlib.
import_module () $&fft THIHNER __import_ () HHERE. HREAY APL Ji R R A
Pliil. HEZHMITESE import 1ib IR,

%10, types.ModuleType.
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52 8

Python A7 —FIHT R, Fra Bl m 1% 260, Jib BB /] Python, C i IRy iE = 553
%T%%@ AL PR IE 2 FRIZ IS5, Python if 5| AT & IR .

PRATVME A MRS RGE R H %, FHEEHE U H R i 300F, AETA B A2 HU Ao T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

SRR A E AR A R AR, 15#5(|5F)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, Ko, (ETHEA __path_ JBIERBEE SR

A BEERAT A T2 7. TEA S HLUE RS0, ‘5 Python f 47 £ J& 1 U5 7] 1A — 5. A
AR RES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L 7 IRPRIUG AL, FALEL Flar & =) L. FMRAGERI IR, ENIHE Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init .py R HAFEALH. Y HREETFAR, X

__init__.py XS BSHBEET, BIrE XXRSBBE Rz S AR, __init .

iy ijFEI PARL S 5 AR A A B o T £ 35 ) Python ACTEAR AR AUAD , Python REFERLHAR T Ay
A S o

B, AR SXERGA R E LT — B2 parent A=A T4

parent/

__init__ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

5 A parent.one PR HNFT parent/__init_ .py fll parent/one/__init__ .py. JGZE5
A parent.two B parent.three N2 544 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 Ak MY, BT N SIS I — AT AR AT RRAL TS RG] (7
B wRor ] fEALT zip SCPFH . R4S L, B3 Python 7S AJUITE] AT ARR 2R HoA Ty . i 4% 25 (8] (9
A—E X HER Y E S RGEFHINGR . ENTA TR To S AR 1 R U .

v 2 AR __path_ JEMEAGE SRS 1002 6 E AR AR, AR A AR (5
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — AKX B ST X
PANIUE S

A A EA parent/__init_ .py . s b, FEFAERYIA W RERE L parent HE,
FEAEB AR AA FT R . I parent /one AUHRN B A —E 5 parent /two FH4B. FEIX NI
T, Python ¥+ KT parent WAI# A4S EA, LEREEAGELEHENSTUHRTA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS 4
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53 #%

TR ER, Python FF B P AL (S F 6, MFUEiHe REMEERAZEN) MR L %
o BEAFRATLAK H import AR A FISEL, B0E k%4 importlib. import_module () B
__import__ () REIIEZ.

WAMRRTES A RZN S B, EWRAT U M — A PR A 55 842, Bl foo.bar.
baz. fEXMEN T, Python &4¢2ilF A foo, RIGRE foo.bar, H/GE foo.bar.baz, NH XL
SAF T — R, #45| & ModuleNotFoundError,

5.3.1 EREE

TEF AR YR e WA )T 2 sys .modules. XML B 22472 Wil S AN I RS/
(R FEH A AR) IR Z A foo.bar.baz, N sys.modules ¥ f% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

TESF AN, &7F sys.modules ERABIALHR, UAFAENH X EBL R T ESAMBE, AT
SER. BRI, WHRAE N None, NJ£5|% ModuleNotFoundError., WIRILARIEEMIRZFR, Python
PRSI R AR,

sys.modules @[ G, MR REASBEIA CHR B (R HABB TR EETIH), |
B AEHN A4 H TR, 330 Python 7E MR AR BRI R Ay 4. 800 m] DAIR{E A None |
s T — IR FEAYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAAH,
ORGSR LA FREAEEERE RIS P IMRARAS G R [l —4~. ML, importlib.reload()
FFEEH B =AM, I ] B i BRI A TR R A AU R BB ) AR AR Y 2

5.3.2 ELIRF0INE; 2R

WERAEE A ARRIBIRAE sys .modules $AE], WIRFAEEE A Python (5 A MM AZE SR AN BRI
WP AR S PSS B, B & 4R 25 o 2 25 . AR AR AT 55 SR i e 2 75 R O L I i) S 4% 3]
gﬁ%%ﬂ@ffﬁﬂh [F] IR S B P2 X RAR R 7\ 35— E N ITER € BRI 20T 5 AR 22k [0 5

Python {5 T ZMENABHRAS M T AL . 26— DHEAE CL N BEAE, 25 AN HIE Q] LR G .
=B E IR AR A import path SR, import path J2—AH XX RSB AEE zip SO R B
FF. B AT R R A E LTI, BIATH URL 52 A 5Tk

SEAMLHE ATJEAY, PR T DAIIACKT ) 2 4R DAY RS 2R A LA 1 ek
ARSI A EIE MBS . AR ENTRER BT E A ARAIRER SR o] —A> RS AL, XX S
AR RAG R B, B528- 2 AP TAE M AR 6 o

PATR A5l 1A A ARAR AN BRAS WU S 2 AT, AR AR AR A B MR Y B ok i
AL -

TE 3.4 AR R AR AE 2 Hi ) Python A, AE4RAF S EHGR D 702 35, BUAEE MR [l BEH RS 5
B, Hh admiids. MEEs A ARG, BREpEsapEd.
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

JUHTAE S AR R IR T, ST H A S A RE R R K2k, {2 sys .modules ZAFAKERS.
XAVFICH THEE sys.path i, RETHBGE RN ER. S0l TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TN sys.path (8 package. __path_) {RRH—H, FEBEIE N KRR HAEIR
MR - S ABARE TRENH@ @ 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 TEE

YR E M FRHIRAE sys.modules FHEAFIN, Python IEH MR sys.meta_path, Hi W &icH
BRI RN XA AR B AL 10 AR E B AT L& FIE AN AT AL B A4 FRAGRE R . TR AL
HALALIA N £ind_spec () Bk, EEZ=ASH: AR, SABGEH (k) HAsg. 7o
B AR AL e 285 T (0 AT AT SRS SR A 1 REAL B S 44 PR AR IR

TSR I S AR A AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4B RS IAH) FEAK BAIA IR I PR 4, W5 %
ModuleNotFoundError., (R HAMY G| &7 HRF BN LERE, G ALRE,

TCE R ERARN find_spec () FIEFARIE AN EAS8. BB ABE) 2B IR E 4
PR, BN foo.bar.baz. ¥ - NSHER MBI RMHNEESH . M TREEHES, o135
A None, (XTI, £ NSHCNLHEN __path EHERE. WRMHNYT __path_ &
PETCVEEI, W5 % ModuleNotFoundError. 55 =ANSEUE R AE AT 5 N2 B Fr ey BAA B
% . FARGNSTER MBI G A HAnBH.

X BRAS AT SR AT DA U Iy To B A o B, ERSE il I R i R B G2 A7, A foo.bar.baz
FHE RPATIE R A, TR TCHEE R (pf) FIH mpf. find_spec ("foo", None, None).
TEFA foo ZJ5, foo.bar Rl s il i wi @Rk A, HH mpf.find_spec ("foo.bar",
foo.__path_ , None), —H foo.bar EWFA, HJg—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p——

AT AR A A LSRR TR A . UL None DAMIYRI RN EE =S HE AR, X AL B2

& [A] None,

Python RN sys.meta_path HAg =Foclsedkas, —FhRBE A A N ERER, —FpAIEE Q] S
NIRGEREI . I — PP EE el 5 A S B import path B (Bl path based finder)

TE 3.4 A S AR AR U AR AR AR £ind_spec () HIAEN T find_module (), JE&EIEHIH .
FEIR AR AT AR B SOt ARSE G, B AL LS AEA AR £ind_spec () WEHAMEHNE

TE 310 A KB E: ARG M find_module () BAXEFE| % ImportWarning.,
TE 312 fRA K AEASEE: find_module () E#iEE. W find_spec ().

5.4 Ingk

B—MERBLI AR, P APLBPRAE MG A e (RS finaRas) . TS AR
B3 I A A T R A T B

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 Iimport-related module attributes get set here:

_init_module_attrs (spec, module)

(B0
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(B L)

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
try:

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

HREREDL F AT
« HIRAE sys modules HFERGEAFIMIBIIONS, FARIELTLMILEN,

o FEMBAFPATEIACHIZ T, IRBBIAFAET sys .modules Ho X —rfRKHE, PGB
ATRE (EREE M) A S HURRHNE] sys .modules IR ILYERIREILF A TC RS
AR DL B2 U

o TSRk M, MRS - RN L ML - B sys.modules FRE. (BTEGAET
sys.modules 7ML, DARATATVE APt 5 gl s sk A SR BAE A . X5 E
FOMEAT, JE& SR R M A B R B TE sys . modules Hi1,

o TR SE BURE R IATZ AT, AN B E R AR (7 Emr s G R

“_init_module_attrs” ), FEIFZEN S 2385

o BEHIAT 2B AN 2, FEBUIIERHE ORI fi 4 25 0] . AT R C EZATEINERT, HnEk
b E B IR N AR 3

o TEMZGIRE QI (L 18247 exec_module() AR AN —E SR TE T AL IRT R [ REER

TE 34 JRAS K AEASHE: ARG E LT T IMEZ @ AR THE. X EEAEPAH & H importlib.abe.
Loader.load_module () JFF{ERIMATH.

5.4.1 hn#;2%

FE B gk g 4 O o B i R Th aE: ML H AT, S5 A ML B importlib.abc.Loader.
exec_module () FIEHEGAN—NSEORPATEINT S . M exec_module () iR 1] i 4T ] {E AR 4%
IEEE AN PN &
o QNRAE S —AS Python Atk (T Py BAEREE SIS AG Y 2 ), InaRas WAZAERELK) 4 R4 25
[ (module.__dict__) FHATHHAGLEED
o QEARMEES TREPI TR E B, B W% K InportError, ANI7E exec_module () H[H5] &1
AT Ar] HE A S L S AL R
FEVFZIEN T, Bk ANaERES T AR R —X 5% IR T £ind_spec () J¥ERFR E— AN BEH
HrpimEgas &gkl selt.

% importlib SEHEG BB TR M. M ZBITE sys .modules " RBIHA BRI AT G2 . XA 5 a1 H 5% i J2
FARBPATRETE sys .modules HEHI ALY . RETRAELHMFEETH, AHERTEH A Python SCHLHRAEM .
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BEHOIN AR AT PAEREE L S create_module () JPiATEMBMIR QB G . ERZ—1Z8 1
BCRHAS LR, 3R BRI BT A MBI R . create_module () ANFREAEBIAT S FIREAT
@k, aARAEHGR ] None, S AMLHIR BATEIHF.

Added in version 3.4: NZX#8 create_module () Fik.
TE 3.4 RAS KA : load_module () F¥ERE exec_module () A, AN S I NER W g
WTRATAE B RE -

NTESIEMEBLHE, FAVGSHHF AN load_module () F¥E, WHREGFLEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, NzEkss iz ML exec_module () »

B TIATEEZ 41, load_module () i/ sEBl b SCHEAR B FTA FEMUINZR T A . BT A1 ] ) B 1 47
SRIEA, I — LR e -

o W sys.modules WAEFEFE & 24 PRI BEHNT G, ML A H CAAERBE.  (F N
importlib.reload () K IIEIEW LAE. ) WHRZL KR AFAET sys.modules H1, il
AR AP I A sys .modules.

o FEMBAFRATREACHG Z 17, B 2 AFHET sys . .modules Z W, PARK IR TCRRIE IS 2 00m & .

o WRMERM, MBERLARREMETMAL sys.modules HREL, (HE 1 (XA ERIN
BRI, HTR B s i ki akgs 5 B w2 o

JE 35 AR KA HE: Y4 exec_module() B E X {H create_module() K& X W ¥ 3] &k

DeprecationWarning,

FE 3.6 A KA HE: M exec_module() B E X {H create_module () #K E XKW ¥ 3] &

ImportError,

TE 3.10 A KA i load_module () F5| % ImportWarning.,

5.4.2 FER

24t L AL (B0 import1ib APL import & import-from iEAJa 3 N EN __import__ () il
BRI, ALy 44 a3 TR R ST — X PR S 485 . Bltn, WA spam H—ANF
Wik foo, MIFESA spam. foo ZJ5, spam FFHEA—ANEEEFIAH L FHEY) foo @M. RUIBIAEA N
N SRS

spam/
__init__ .py
foo.py

H H spam/__init__.py FH AT IUATHE:

[from .foo import Foo

IEAPATAT R RFGRHE foo Fl Foo M FREREIRINE] spam i

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

e BGHE F 1 Python Z4FR45E HIN, X HERWHES S NG, (HELhr EES ARG — N EARE.
RIFEAT ) — SR URARA sys.modules|['spam'] l sys.modules|'spam.foo'] (FIUNFE ik
FAZJEHRI), W EE A E s HTE R foo JEME.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R maEzml. K285 B2 prA Kb M
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S SR8 RS UL 0] PR RASHE S ARG AL Z (L3, 1 ANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

IR R UL B S AR AR X G i) __spec_ JRIERFAN A IF. A7 RABEEHLA B TEAN N 23 S Y

ModuleSpec,
Added in version 3.4.

5.4.4 SAERMEHREY

AL AN 5] 2 AR R () KA U B R S A SRR R X SE w1, IF AR s A TR e i
S
SREVABURE_ spec KHJBHEARAE T A A AEATH A Sph Jg ok .
__name__

__name__ JEPEUAIREIR NI SERE R E AR AR PRI T RAE 2 A R GE e bR RS
__loader___

__loader__ JEIEMMMIHBIN T A RGN BB T B kit 2. X B2 AT, B
WA T BN EAS & HIIAE, BlAnSOCHR B I R A Kk

SR AVHEBARMEH__spec_ RAVERX AR

JE3I2 JRARKAASTE: _ loader  WIHNM4Y5 _ spec_ .loader #fA]. _ loader_  B.#fi%H
JFHRF7E Python 3.14 FRA5 ik .

_ package_
B __package_ RN DARIE . HAELAS—AF4FR, HATAS __name_ HUMIFY
. YEHE— R, H__package_ (HNV MW NH _ name_ {H. SBHCNZ MR, XFT
P _ package_ WHECAWFELFH, KT RN LB HAL B4 . iHSH PEP
366 T fRE 40T,
ZJE MR _ name_ g RN FASGTE AT RA, MHEE LI PEP 366,
SRENHBARE I __spec RAEFIXAEME.
TE 3.6 UAS K A4S _ package_ fiii#l5 _ _spec_ .parent HAGH[HHI(E.
FE 310 AR KA AW ImportWarning ¥EFAMIEZR _ package_ U parent Bigig| %

IE 312 AR KA A8 w: 4B &2 _ package_  W¥F5| &K DeprecationWarning [ A 52

ImportWarning,

__spec__
__spec__ JEMEMIBEAAE S A ZLAH A AL R . X __spec_ B IEMf B R R )
YER T A84% 25 )8 ) 30 18) Ands fe o A . ME—PBIANE __main_ , HHH) __spec_ &Ll
JUTF & A None.
Y _ spec__.parent RixEH, Rl __package__ fEH IR,
Added in version 3.4.

TE 3.6 IRARLAAFW: 24 package_ RE W}, _ _spec_ .parent &8 HIERERDI.

__path__
WARBHR M ORISR IEAI & A 25 0) , WS B2 __path_ J@tk. J@E
HACR ARG, (BAR __path_ AP HANAT DA ZS . W2R __path_ RAES,
WIFEE A B MAZ ™ EFAF R . A K __path_ i LT 2R FAE T T 4.
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N UMBESRANZHA __path J&@ME.
__file

cached

_ file @AM (QARRE, HAEWACHFAFS). BRI AR S (a0
RRMICFEN ), SR T ML Z B A A NP ROk LN & e S SO B AR . EXT R
RRBHORUL AT RE B R R, BIATESHEE R 1 C B, HFHSRARGEATRATEE
WA TEEE R E T (a2 MBS AR .

WARRE T _ file. W _ cached_ JEMMAIRESHIRE, B2 BT C g R
PR (BIE R SCfR) o B8 R I N TR EAALEAR I W SO s A PT DATRT B G 1) £ it ST
FEFLEWALE (S0 PEP 3147),

YR __cached  BMEYEARBLE _ file WHUWRESWBLE. (Hig, IFERI SR AR
WA, Mk RERS (__file. M __cached M2 HBIRAEM) Bt Mtr ARSI
BEITT e PR AR — S I 7T A ZAF N AR AN BE A ST Ik, HRRE R AR M 28 37 Sl 1
E L0

SRV BARE N spec_ RAUFF _cached__.

5.4.5 module.__path__

WRIEESC, MR MEUREA __path_ JEME, ER2t.

WY __path_ @ISR AL TR . TEFAPLHNE, ERIIRES sys. path BEAMH,
HIE P A P i MBI R OB S . (B2, __path_ XL sys.path ZEHEZ R

_ path_ DR HMFAFERARN A B S, (HEdwn s, YEMT sys.path N ERSE T
f) __path_, JfH sys.path_hooks (JL'F30) &FE# I __path_ BFPEEL#,

B __init_ .py SCPFATPARESCE R BN __path_ @M, M HXEFE PEP 420 2 1 S Bl fn 4
2R T K. fE PEP 420 1951, a4 25 [ AR PR 25 AU __path BREEAUEHY
__init_ .py XMF; SANLGIS A A SR IEFIBE_ path_

5.4.6 HEIREY repr
BIATEOLT , B A — 0T 8 repr, (FU@ARW MRS FaAR R JEPEBE, ZEBE RS Ui
Ty . A 7 AR AT S 1) repr.

WA AA spec (__spec_), FAMUHIRFEALN B AR AL —> repro ANARA SR Mk A F] spec, FA
ZRGURE AR o ) 25 BT S B R AE—ABKIA repro BXFZAKLMIH module. _name_, module.
__file_ PAJ¢module._ loader__ fEJy repr IUHIA , FH-RAALATZ A BB ERIAE

DA 2 Fe B Ay At LR
o WERBIHEA _ spec J@PE, H A MUK (B S BN ALK repr. $A IR )& 14 "name”,

“loader”, “origin” F11”has_location” £54%
o WURBOREAA __file  JEME, XSWHIEREL repr —EB4)

o TR _ file_ {HEA __loader__ HEUYEA K None, NIMNZLZSI) repr 234 R
repr F—5 .

o WTHAWEI, AHE repr B __name_ .

T 312 A K HEAE T module_repr () H Python 3.4 245+ H], & Python 3.12 " 2 #% ik HASAE
B repr TR R -
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5.4.7 EZEFTHHBAIRY

7E Python M .pyc UFMEKC ZAF 72 A, EXRAZF BT HEH oy BICHEITER. BOA
THOLT , Python Ml AE T 5 AZAT SC A BRAT IR S S B 8 ESOS TR ORI R /NS B — oo AEIB AT
ARG S O AT S A ORI SO AN IR SR ORI AT A R

Python 330 #§ “ETMAI" A7, BUORFFAIE SCIR N A W A (B A @ e Bl . AEAE iRl AL T
WA cpye SO KA BUFIARR A AL X TR A BB TG A . pye SO, Python £33 i SR 7 Y SC
A5 S5 R0 A (5 G A7 ST T A 8 A (B LR R 18 A7 R o B R A 4 TR I A ) G A7 S
B E R R A%, Python 2 BT AR L 5 A — AN BN RS A R T I A 1 B A7 SR PP AER &AL L pyc C
1, HEHAFAE Python siex HHENE A SCIFA R Wi 5T AR . pye SUUE RUERAT h ml i
—-check—hash-based-pycs JEIREEZ .

E 3.7 WA B AR B N T T A pye SCHF. FERCZ AT, Python U SCHFELT ) B E 7R
A RN

5.5 BT HBENEHRE

TEZ BB 44 M, Python Wi JLAPERA R TR A Ho a8 . Horp 22— path based finder (PathFinder), ‘&
KRG DAE R A PR import path, ARG H A E— D TR EEHAE .

BT AR RS B S A AGE T T A BRI B B A, RFEATR B RKEIRAN
TE AT AL B E JET BRAR I B A 2 H AR

BRIN BEAR A6 H B TR A S T HE SO R G R A AR ) I 1 S, AT A 22 R Bk SR 28 2
Python Yt (. py 3CH4), Python S35 (. pyc SCHF) PASIEZZRE (10 . so X)) ZEARMEE T zipimport
BEHL SR, BRABSAE S H Ak SR REAL BRI AT 31 B zip SCUEAY_ ik Sop 2570,

RS H AR T SR G E . AT ARSI URL. B 2R A i al il DA 45 5 8 7 (A ] He o7
e

BT HARR AL R RSO TSN 8 TR DAGERE D AT E AT R AR S H B0 AL i, ASRAR
TS SRR 4% URL R BAR A0 H , AR DA S — > SE B HTTP 1 SCE M 2% _E AR iy 8y 1. X8
T (AT G) 2458 0] —A S0 R R B i path entry finder, DAREFHSERI—ANE I 1EERT 3R B 21
BRI N AR o

TSGR FAYEE A T 2R B X— ARG, i mera path finder Mpath entry finder WA~ AR 18
KX BT, XPMEBIE Rl TR, B AR AL I s E,
{H B — R BB A 2S00 . i, Tl EAE RS EH TS ARG, FEEE
4] sys.meta_path JHJf.

MIHZT, B H ARG AR L VU T AR & R i SC By, Shs b, WRFG RN
sys.meta_path BERET AR ERAS, HASH LML H ARSI .

5.5.1 BEFEEKSE

path based finder £ 5t B LA EE 1 parh entry S5 52 K F8 E (7 E 1) Python B At ., 2R H I
FENREXHRET M E, HEMTFALZRT .

VEN—PhoCHAR & iRas , path based finder SEIL T LSRR find_spec () HH, (AR EEXINATT T
— BRI T, TR R E TR AN Mimport path ZEHEHINEL -

H=AA5 B Hipath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffifi
Mo HXEM __path_ BRSSP AR T ] HTE Hl S APLE S =,

sys.path @& —MEABRA O RO E P FAFR IR . EVIHME PYTHONPATH AR R A N2
T HA ARy o e I SE B & SR ERIAL B . sys.path FZAH P& U RS I H % zip S0 S HAth
Al T RBEHPEAE “AE (B0 site Bid), Bl URL s A if1%%. 7F sys.path H 24 H
BT I HAEE B 20 2 W
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path based finder J&— Fhmeta path finder, HSANHI SmES A B T IR ERESN
find_spec () FEFRBshimport path 2, 243 find_spec () {5 A path T, BHE—47]
W B AR A Rl N H R i T S AR __path__ @M. W path %0k None,
XFERERERNFEA, K sys.path.

ETHANERSSERERBETWENKH, I HERE AR S AL H XN Wpath entry
finder (PathEntryFinder), R AXFhE/ET GEMRFEIR XIH (B AN R SAF stat O WHBFFEH),
HETHAENERJSHER M RHBEELHE R BRELZEERBNWELS. XNEF R sys.
path_importer_cache LI REF A4, (HIX A GAF 5L b A7 B &2 2 3 % 42 1 JE A FR
Fimporter ¥15). WIS R, WHEEEpath entry (LB W path eniry finder R FES B R L FHT K. H
FARASFAE M sys.path_importer_cache BREEfFE4% H ARG T B AR B A 4R 25 PR AT
RAREEE.

WARBEEFZEANFETEAT, BRTBRENERSSEN sys. . path_hooks FRIEENATR XS . X
AR PR 2 5 B AT MEASWE S8, WERERNREAH .. B X RE0ZR b
] A BEER AR S5 H path entry finder, 825 % ImportError. T IRAIEHREHEH InportError 3k
TR T IR B Spath entry KX B ¥ path entry finder . %55 2 Mg FH Ak S Timport path [R5
BT ZI R DA R BT R AT S FAT R RS i ToeE (Flanv] DL S0 R 40
gt UTF-8 sk e gty ), R8T REMS S5, BN1%5] K InportError,

IR sys.path_hooks ERLEH B A IR Mlpath entry finder, W T BRI IREE find_spec () K
VEIFTE sys.path_importer_cache HIff A None (/R BEE1R 4% H %A XV & 48 IR ] None,
FenWmeta path finder FoYEFRETZATLR

I sys.path_hooks WA path entry hook F]VH X IR BI{E & —path entry finder, WPAR B
W R ) AR AR E K — B A UL, AR BRI i B T

YEi TAEHSE - H—DEFER PR FR - WA S sys.path PRGHAS A AE. HoE, W
RBEI M TAFEHSRAFEAE, W sys.path_importer cache WASAEHALAIE. HIK, & H
AR Y5 TAEH SR E T 2B &, 5=, W sys.path_importer_cache i ffi f1Jf i
importlib.machinery.PathFinder. find_spec () iR [B A0 2 20 Brid 24w TAE H =k
ZFLFER

5.5.2 BBEEFEERBEMY

BT LR R A, WO T S S R B A, B AR A H AR AR L AT L
find_spec () F¥E.

find_spec () WS, WES AR ELFR, A (AR ) BAMEEL, £ind_spec ()
R AR 5E AIE T U RS UL o XSRS IR 2 “ImEkas” B£E (EF B4,

BT WAL R R i A R AR R — Ay 44 &S [Blportion, B 1R Sk H & K A & R
submodule_search_locations ﬁ)ﬁlﬁ/l\ /E’I\TZ%BﬁB(JﬁU%%O

TE 3.4 AR AEASTH: find_spec () BT find_loader () #l find_module (), XN H IAEERC B
FiH, HRTE find_spec () A& BB

RIHM SR H AR TRES LI F A ER I — A MEA L find_spec () » RHERRE
JaEs, XN TEISEZ . (B2, WREREAHERS FEHLT find_spec (), XPEHE
TR S0 2

find_loader () #%Z NS4, WESABIMEERELFR. find_loader () R[F—/~ 2 T4,
oA 88— T N 3 1 56 I v 44 25 [a] portion

BT ) 5 A A S A L, 2 AR A H AR AR R SR e AR A R A I SRR S
find_module () Jy¥k. (HR2BELHERKL find_module () FEMBALAS A path 25 (B
IR Sk B X AR TR0 4R T I RO PE 4 AR5 B )

B SA HEHATE find_module () FIECFHH, FUAEA RS H AR A a2 25 R AL A5

4%e WA find_loader () fl find_module () [FAFET M ELBHERES T, ARG EZH
H find_loader () MAERF find_module ().

TE 310 A ZEATE: 5 ARG find_module() Fl find_loader () ¥ IH M £ 5] &

ImportWarning,
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TE 312 fRA K HASH: find_module () fil find_loader () BB,

5.6 HMFEESARSE

ﬁi%%ﬁﬁA%%E@%ﬂ%M%ﬂ%%% sys.meta_path BUECIANE, | FEHSEEBHON A & Lok
T

— AT 5 AR AR T TR R AT O T AS S 5 1) 5 N AR SR A AP, IR 2 8 4 N LY
__import_ () PRECAIBEMLAS 1. XANRCIT MR DATERIHYZ G Bas T, BIVRAE RS REE A R A
NERIHIAT o

AP HO T SR 1 AE T AR B — A T A SRS (IR R SE B HRESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError [fij iR [B] None /e T . iR jGHE FRICHEE R
VAT e S TEIV2 2 PRV 2 g kL

5.7 BHEMFA

XA T . — DA RS FRA AN HI I 4G . P ECE 2 A28 5 R 2 i
W EFERHN A, RS 2R RS B, 4E AR I R Ei:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

RNEETE subpackagel /moduleX.py i 4E subpackagel/__init_ .py H1, PATFSAERZARN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

7 S AT DA import <> B{ from <> import <> 1E¥E, (HAXT A KB FHEE —FiEa; Hp
A D AR T

[import XXX .YYY.ZZZ

I MR xxx . YYY. 222 AR AL, {H.moduleY A2 MERUAFIA.
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5.8 Hx __main__ M45FEIM

Xt Python P ARGEANE __main_ BB MEFIRIGOL. IRUMES —% WA, __main_ BBk
SEAERERS BB BRI BRI, 5 sys Rl builtins RIEML. HE, SIWEARRE, BIHFAEHEIH
RN ERR . KRN __main_ BT HAY T SCROBTT AL A T ARRE s BT FRT AT A AR A A e 0

5.8.1 __main__._ spec__

MY __main_ BAIIAILITT, __main__ . spec_ SPUIREAMVHEGE None.

24 Python [fffill —m BEHHBNN, __spec_ SPBMAHNARA W BIAAE N, __spec_ BAHE
_main_ BHAERPATEAH, zip XFEE sys . path & H Wil I BRI,

1 AWM T _main__.__spec_ &N None, WM _main__ AR A EH S
AR

o RXHBPIR

. —c P

o M stdin 1247

o BEMIER T S EET

TEERAERG— 0L _main_ . spec_ FUEJy None, BPAESCIFEMBIAR LU AT AR A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.

EEFFAERAE __main WY F DA RABRHE __main_ . spec_ WMIMHIBIER, Ef]
PSR R e, KRB TATSES: ] if __name_ == "__main_ ": fRIRAHIFHIN
AR AR RIATE __main_ fiy s 25 AN AR 1 AR T

5.9 &E 3k

FALH A Python A= W] 24 B &4 TARKAAE . JRAGRHY LS DLRT 3R AT AR, (HAER S %
SR Z GV Z AR A T E BB

JZIRE) sys .meta_path HAKUIHIIL PEP 302, L4 R UL IL PEP 420,

PEP 420 °}y Python 3.3 §| A T4 % = 4 ¢., PEP 420 i&x 5] A T find_loader () i /K
find_module () E‘J%ﬁo

PEP 366 filiik T B8 __package__ @k, MTFERS 2N FA .

PEP 328 5| A T AXT AR AAMI A, HHUSHEH T __name_ 153, % PEP 366 )y __package__
IMAFLIE i o

PEP 338 & 3L T RS E R A AT -

PEP 451 1 spec XTGP TR AMERY B . BIEFF MBI B R T TS 5L 1] A
Bl . X SR R VF 7 ARG T — 28 APT I A R AR A 2 i — S8 vk
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

TR TEARSEAESETH, SN BNF AR R R IR A @A . 2 CGEFECHT)
AN EA I T B

name .= othername

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

6.1 EARER

YR RN ARIBFAFR A P T BIES B ol R AL, XN E
BRI AAFSEBOR A T s ey 5

o WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SEONEFRE, 75— SR PN R

o MW, WEIZECIRE, AR TR

SCLELR R AR THREE BT (BN, PRI % BT /8 HEE) . R AE SCEATA
ST .

6.2 &%

IR IRFBAM BB BOTR . i B TR AR . PARSES . iR B S
FERTEATETEE BB T TR aEA:

identifier | literal | enclosure
parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

atom
enclosure
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6.2.1 #RIAFF (BHR)

VER T M AR R B4 FR . TS FE AR A fo 5 —37 TIRHARNEAE L, AR & 5 900 SR
PSUZASE AU EEE

MAPRPIE B —ARSRIE, SRR T SRAELRFR AR G o U FRAREEE WS, 2 HOR A5 | %

NameError JH,

FAH/ 2Ry mangling
5 U BLARRAT, PABANEOEZ T RIZT L, JFHAAHASEZ T RIZLE R, SFRE 2w

private name ,

W
=

ASEHLAA

e

SEELRH, A AR A S AR B BT B S 4 7 RIS 48 T T 255 A4, KB
AT DABRGE Hi S -

XA BRI R A B R SOTE R, (0 LA R LR AL AR 4T 24 mangle:
o JIER BB AE R4 T, B8 VR A SR PR 44 71
B REL. RAZER R4 1 “__name_“Jg§ A 2P mangle

o FAMBHAFR, FlAN “import __spam“H) “__spam®. FFHET— ML (BIEXAKRTAE &
), N4 RAPE mangle, LA “import __foo.bar“ {1 “__foo“ N4 ¥ mangle.

o AWML FR, ELUD “from spam import _ fedify « £,
SEAE I R SCANTR

o KPR, SoRBBRAMRITRL TS BA I T RIZ, FHEA BRI, B0 B4
N Foo, _Foo B, __Foo KHMHRIFST __spam Kk ly _Foo__spam.

o ARRAFROUH T RIZRLU, WEHOAPRIRATA L, BIANE B4 _ s iR __spam
FEPRFFIRRE

6.2.2 F@EE

Python SCRFFAFHRAIFT7H TR, PASJURREC 7 Th fe:

literal == stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IERACRF R o] — A IO BRI X 52 (AT ep . s B i S280 o X s
FIEEL (%0 BWOL, SEFREEEME. HHS T @i,

JIAS 7 TRME AR OO BT AN T AR SR 2, RO G R A E B AN A B . 22 YOO BA AR [ R Y T
(ESRAE (R A AEAERE 7 SO AR [l (7 B R AN A () T REAHEI AR ) Xk 2 it HL A AR Bl (LA AN [ %
£
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6.2.3 HEESHIFN
A S IR 2O 0 S A E 5 T ] ek 3.

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

A7 955 1) R I SRR PHZFR AB R P E R TR P . RS R & 20— eSS, Ea™
ool BN, B RS F T Rk

— RN B BE SR NS TN G T ICAbR AN RN G, DR GE S T E AR [ B R
I CRPPC S B 25 T2 7 A i R m] REAH Rl B AT RER D)

TR A AR B SR, PR ARIE S . BIAME LR ZICdl, XIS 4 R w i
— AFEFGR A J A RS0 27 &SSO S B WA R ICE

6.24 JxR. RESFUMET

NI SeasiF i, Python fefit 7478 “R/R” MURIRAIE, BASERA WAL
o MBI AN A
o SRR AUIRFR RS AR T SR, Bl RS X

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]

e A2 pFR X FEm 20— for FRIPALBANHEZLZA for B if 4], FEXME
B, AR AT AR for Bk if AN MRS, N AERLEITFRE, K5
FRR BN ik de N )2 A B st X b A T s RAE A= 2E — e & .

AL, BT HEAD for FAIPHAERFAX, HSEES A RAIREM RN HIITH .. XEEH
PRIRZE B FRg RS PR “iitge” BSN20I/E k.

AN for AP ERX R LB NS BEAINZER ISR oRE, RETEN—SERHE 4R
HREMER. 520 for FAIPARIRZEM] £or F) i ATAR] 5 156 6 A4 AN REXE ANZEVE T 4 R i R AL,
R e AT BB T M B AP AXT  p RO . B1A0: [x*y for x in range(10) for y in
range (x, x+10) ],

AT HRER SR AR B N RBEM P AR, ERUREMEHENEE I yield Ml yield
from A7,

M Python 3.6 J1Uf, fEasync def B, RJLAMFEH async for Fh)EkRasynchronous iterator, 1i
async def BREPHER AT ARFT LM FRBLGIR—A for 8 async for TR, FHFAIREM S
PN for 3 async for /4], HAIEEMIHawait £k,

R EFAEE asyne for 4], BEUNREFERIMT for 1) rhal EAAT G E B ASMIE
a7 67 await Faka A TS, ISEHHR N asynchronous comprehension ., 5354k 5]
PAHEER B T E MR R BT . 737827 PEP 530,

Added in version 3.6: 3| A T 7B S,

TE 3.8 A KA yield fl yield from fEfRAmENMEREH S .

A5 3. 11 A S AR AR AR SLVRAE 50 IR RO HE S Ur P R S Pl e AN O R 28
.
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6.2.5 HEXBR
BN SRR T R A S s R 51

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

YIRERET AP FN S, HAAEE—RANREXK M ESEOR R E . St diE5 5
H— RSN FIRAE, HITRS M R A ORI TS TS . A ft— S, s
FRPEHE S A i A5 R e R T 2

6.26 £S48

B B M SRR, 55 BRI RIET A 85 20 B ) SR

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

LR E A ARG g, HA R — R85 R MOk E . SfefitdnEs
R R IR, HOTR SN AEBARORIEF MAFIE G SR Gfeft S, £Ea21R
Pt U LR S R OT R TR

ZEAANREN (3 R T ET R R .

6.2.7 FFHER

TR R DTS SRR TR =S TR H (BEAEXT) 251

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

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

F L BRSNS HT T 42

MR — N HNE S WPl HIES, BN ERHPORIEVE LF IR E : N R
AR UL AP O AR B o KRR AT DAYE 7L 2 H A 3 rp 2 U MR 6, T e 28 5 L) (L
H 5 Jo— IR G A B DL E

MRS ** FoR FRIF L. BRBRIERAUE— S mapping. FABUHISGAAZGH 7. JFLEME
SRS TR SR 5 BT SR B B B B

Added in version 3.5: JFHF|FI G IR, FIH PEP 448 $&1,

TFUHEF G RMEGHERZA AN, EFEAR S0 FMRPRIEX, J5ma_ErRifEr for” FI7if”
TA). AHEFAPIATIE, NSRRI RAE TR SN TR AR O AGHT 7 i

X U 2 B BRI T AE 2 i A ofe 2 2 2025 4 —AT . (ETUER, BB N hashable, X
SHERR T RTA ARG ) BB [ RN R I 15 TR R R G M (RIE 2R HE
FAISCAR) FF R A HIE -

T 3.8 JiftAs & AR AR H: A Python 3.8 2 By i vy, B0 E U SEMIE RN . £E CPython
H, ESETRPCRIE. R35 PEP 572 (0, M 3.8 JThh, Mo T EBORIE.
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6.2.8 £ BETRIER
A I e ek I B R 1) B T A e

generator_expression = "(" expression comp_for ")"

A AR R A A — R R AR AR R . HAE S HE SRR, DOBIET B RG24
SEAEE SRR .

TEA R FRR A P AL BT AR A R nexe () Frkmymb e AE Aok E (B15
Tl A A R a0 o R, IRZEM for TR AIIE RN RIE W RISRAERY, PRI E B sl
iR e A i R E SN IS, T RTEFIBCR— MBI A 1A . JFZERY for TRIDA MR/
M £or FA)NHYAEMTIELE AT TLIEAESNZAE N BIORAE, RO EATTAT BE S T M ZE ATk AN 52
HREURME. #lin: (x*y for x in range (10) for y in range(x, x+10)).

55 AE R — SRR A APl AR . PRI S IR A —17s

N T PR A R RS AR B U R, S5 IETERR S UE XA ds P yield flyield from
SRA AR A asyne for ThJEawait Rk, WFRN F4 £ & RAE X P RERERL
AR Bl —AF P R AT R, R E T b 2 (S W5 2 K 2.

Added in version 3.6: | A T 544 ligs #£ik5

TE 3.7 A K AEACHE: A Python 3.7 Z |, A A MR A Easyne def I L. M 3.7 JF
U, AT R KRR AT DA S 20 2R s ik X

e 3.8 A K AALH: yield fl yield from FERURERMEMIHOHEEA

6.2.9 yield Tixzt

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

yield_atom
yield_from
yield_expression

yield ik AE E L generator FRELE asynchronous generator e Bt 742 F 3| [ it 2 BEAE iR 5508 Sk N R il
Mo TE—RBUA N yield ZkN XA BRBUE N — AR R EL, MAE—Tasync def A
PRI ) 2 LA PR R B J — A S 20 A i R .

def gen(): # X —MAE R #BH
yield 123

async def agen(): # ERX — PRI &L K E B H
yield 123

M T EATSRINEE RS P2 0, vield Fks NG T Se BUHE S ORI s i85m0
e S A — 7

T 3.8 WA A AR AR 8 (b AR S B T ORI A pliie 2k Ui e B A I (1) yield ik
NIRRT A A R AR, S R I B RS AT A S B A AT A

YA A R B BRI A A IR AR . SRS XA AR SRR A RS R
1o PUTIHIRRSAEX A AR B FA T R I U . X, RS PATEIEE A yield F£ibX, 7EX
BRI R, AR R B expression_list [fH, SEUWIR expression_list
B IAR [B] None . X BLATIHIIHEGE , W2 U R SER S B B T ok, GFE Rl As &0 4 i gh
FE L TEARER . R AT S A PR A4 . 21458 2k ) ) A e 19 A IR AT, XA pRi AR
HafTEt s yield Fik X @ — NN MG & —FE. B 25 yield Fik X EBPe TR E AT
BT A . WREH_ next_ () GEHZBEM for B next () WERED) WZER A None, 7EHA
TR, WSR2 send (), WIGERRE ML A% .
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I X e s R B S PR AR AR L BT yield 2R, BEMRAZ AL E, HHENRRFTR LAY
. ME— DR A R BN RS AR EAE yield JRs2 W BLARSEIAT ;. Pl BUR 23RS 51 A il i
T

et ry GiF A AT AT LB AR FeiF yield 2k QR BGEAE (K051 ) 28 sl R O glohrf [ml o)
B HRAWRE T, FFRMA - A& close () J7ik. close TTIAAAVHEMHGER) finally T
AT

Yffiff] yield from <expr> i}, FrigftryFRibNabiie — Mal k4. SRR E RS o=k
A 2 0 L B A% SR 2 24 Wil AR WA T VR . AR @ i send () A& ABIME A S ARA @ i throw ()
A EANRAE Y BN Lsn T 2EASE. WRAEXMIEN, IAsend() K5k
AttributeError 8 TypeError, [iithrow () ¥3rBI5] & 5 AR SE o

Y EE AR, #51 %1 stopIteration SLBIfY value J{IERMCN yield FiksUHME. EW LA
TE5| % stopIteration WHEAMBCE, WATDAE A2 — R B3t E i 54E
JH AR I —AME) o

e 3.3 A K AASH: i5Hl yield from <expr> PAZATLHMIfi — Tk
2 yield R UR MR A A MR ME—Fak Ny, 365 AT DA I .

Z W,
PEP 255 - i U i %

T£ Python H il A s Al v i e 1 d A HEIL
PEP 342 - jifi i 3455 780 7k e 25 S B bp A

HARR A BUAY APT ANER BRI, (EHRT AR R VE (T SR HAE
PEP 380 - B 1Ak ds it ik

BIA yield fromifiEMEEil, LA EHBRICH T4 s .
PEP 525 - 5B/ ks

T o 25 PIVRE R B A e T BEXT PEP 492 JE474 3L

4 i ER-A RS E

AT/ T A AR R R AT T A i e R AT

T AR AR i C A E AT IR A AR 5 #8251 & valueError 5.

generator._ _next_ ()
T A2 s B8 R AT B0 A _E R IAAT yield Zh s AL BRI AT 24— A s ek X008
i next () JEWEPATES, 2TiHY yield KA SR IE N None. G SURSEMATE N —
A~ yield Fb, XN AE AR, M expression list WEKPLREILG  next ()
WIE 5 APRAE R T AR N — AR, W5 % StopTteration .
W 2 R, BlaniEsd for MEAAE0E N E Y next () BREL

generator.send (value)
PRIZ AT I 1) 2 e eR AR <Rk —AME. value Z 8RB 24 B yield FRIAXWEER . send ()
T ¥ 2 3 8] AR s i = AR R — M, BOE R AR AR AR TR — MER B W & 5] Kk
StopIteration., 4 fsend () BB AT, BMUPA None fEHEH S%, H X
IS AT ASIRELRY yield ik,

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TELE AR SR AL [ — e, TRk A e BR AT 7 AL R — ML R AR AR B 7 2
TAMESRL, WFF% stopIteration o, WRA A RBEA MRE AR R, 202
IR T A5, WiFE 2P EARa AT

MBS, AR A R WS, BT raise XEEFHITT
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HR N TR, W M2 X, #5K B IHRA Python WG . type ZHUN H—4~5
WA, M0 value N R—A- S S20 . MR ARG value, WIRHEF type #6585 758 R ARI—A 3L . 4nsR
BT traceback, ERPEBEE R T L, BWHEMAFEELE value FIIIAE __traceback__ JEHEHD
SHA

TE 312 WA e AR B 25 — AN 4 (typel, valuel, traceback]]) B4 8% 7 H I 1l RETE A K19 Python My A<
SRy 4178

generator.close ()

e A RGN B 5| K GeneratorExit. MR Bt B BEH #1% 7 R ol —AMHE, X
MEFMclose () RIE . WRABARREC L XM, KFHT|K T GeneratorExit (T RMkF
), close () Ffi&[E None, WRAMAR 4T —ME, W54 RuntimeError, WIMRA MR
5% AR HAb S, IR AT . WRA AR E 2 h T 58 s DAIE 18 H oy U85 s
17, close () ¥§i& [ None I HON &1k il HAth 52 1 o

T 3.13 JUAS R A AW AR IR AE B R PN R[] T — ML, X AMERF M cLose () iRl

Bi¥
XHZE ARG T, R T ARG s e AT

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

>>> generator = echo(1)

>>> print (next (generator))

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

>>> print (next (generator))

None

>>> print (generator.send(2))

2

>>> generator.throw (TypeError, "spam")

TypeError ('spam',)

>>> generator.close ()

Don't forget to clean up when 'close()' is called.

WT yield £rom Wi T, 2L “Python f -2 H4E1L" H1f) pep-380.

SEEFBRHER

1E— A asyne def & SCHY B B8 J7 ¥k A B Y yield 35 K & df — 4 15 1% o8 J0E SO —

N

A~asynchronous generator F%K .

AP N R ORI, B SR ]2 S R AR R G S R . BRI IR T
A A R B AT o S A I SO BT AE MR B L asyne for iR, REITAELor i
GERUIIENFr0E

PAEA T2 AR N T iR Bl awaitable 3E 58, IATRAEMXIRBEFRAN B30 2PN, AT AR
HIAESE—A yield Fahs(, R ELHRIER, 1 expression_list BEREIGERFHIHE. 5
e, HEBWEA RIS SRS, CIFRMA R YHIIE. O NSRRI
PATAT S AL BRAPIRAS o 24 PATHE A7 S 20 2 A R 7 VR [ R — AR SRR 3% BT AMKJEOIR
SYREEIAT, AT yield Fk LR T — AN . IR HATZ )5 yield Zab AR T IR AT
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PR T3 MR __anext_ () WIZERN None. BMAIE, MR asend (), WZGRKF i
HRITIEIIE.

MR AP A gt i N break. WHITMLSFWIGY, S0 AR MEANEN , A i 522 i Bl
PIERF AT AT RES | A A s ) A R SO R SO R - iV A B T O AT 55 1) 2 i Jo 30
i, BORTES A A AR BRSO TR T I SRR ER G P o Oy 1B LA DL, R T A2
W aclose () J5iRR R K P 5720 A niialis AR S5 2L s T e & R RIR IR A 0 B

e R AR R E , yield Fb XAV BFE £ oy S5MIMAEMIGL B . (F2, AR A i e ok
44 (T 5 AHECA B Z S E N BIIR I) AR, W try G54 ) yield ik vl {8 T3
HRW final 1y TAPATRIR. TEHAFOLT, N HSE TR AR A S G PR BT 55 U8 2 48 R 01 57
Hﬂyﬁﬁéﬁiﬁ%-i%ﬁ%%%a close () FEHBATHnRE XS, A RVHEMHEGER finally 14
SPAPAT .

AT REE SR LE R P T IR ZAL LI, SEIEIRY. 2458 LA~ 428 ZREL, B2 — b s
EREIH I Haclose () HPATZIRE. XA~ #45 SR PAE A sys.set_asyncgen_hooks ()
SR, RS, SO R IRAEC PR 2 25 BDUIAER LR . 475 25 %
TERZ 2 8Pl A B/ T Lib/asyncio/base_events.py HJH Y asyncio.Loop.shutdown_asyncgens 3£
b2/

yield from <expr> FRFUNIRAEH A it ek B b O 51 KB iR

SEEPBR-ERBHE
KAT/NIA T 5 A R AR IR BT T il A 1l e A AT

coroutine agen.__anext_ ()
WA —DATEERRRTR, BB T QI IATIZ P A A B A ERIIATIY yield Fak= 7 B K
BT YA R B anext () JrEWRIZHATIF, MHTHY yield ik ik (A
AT SRR G B R BUE N None , EAEIZATIPRFESEAATEI T —> yield ik, % yield kXY
expression_list WAL REMIMIMENT| A1 StopIteration Fif e, MR T A AR
i%fii?};’]‘ﬁ?iﬁi%tﬂ, AT SRR 5] % stopAsyncIteration i, PRIk
REAEE 52

Wk E RiEdasyne for JEFRRHITA .
coroutine agen.asend (value)

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

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ] )
R —NATEERETS, ERTES A RSFEIEAIET K type BRI H . H R EHZA: i kAL
BT —MA, HAE AR StopTteration . AR FDAMAREA 4T —MME
BB, PR EIZ TSR 25 & StopAsyncIteration 4. HWERA AR R EOL A HIRL A
HSE, BEIET H— DR, WY SR RB THNZ R S B A T SRR R TR A & .

TE 312 AR K AEAS T 55— ANE A (typel, value[, traceback]]) B2 4% 5 F - 1] REXE A K 11 Python w4
R .

coroutine agen.aclose ()
Rl — AT SRS S, B TEB AT ) 20 A il A pR AR S B L B LA — > GeneratorExit.,
MR ZFHENASRBE IR . XM 5] % GeneratorExit (HFARFIKZFH) WA Y
SN G K5 K& StopIteration . JagEUH A AR AR T AR (0] A4 AT r] A v 4 AR X
% 45| & stopAsyncIteration J#. WM FHAMARZET —AME, RSN R S5k
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RuntimeError, US4 AR T | AL HALRE , EXPULRATE PN RIGTANE . ARE
BE AR AH T R e EF R B WG H aclose () FHR [l — AR ST i T 4 F it 4

6.3 F&

JRBAE MG = H R R I E B . BN AL
primary = atom | attributeref | subscription | slicing | call

6.3.1 EH51H
JEPET R JE T A — AR s — 44 B S 2

attributeref = primary "." identifier

B BLAURAE N — A SR @S | R BRRTS , ZHOF SIS bR bE . Bl R S w2k =4k
PAFR AR IRAT A A FRE R . =25 X S B R B AE S AREZ S G ok i« X ] — @5 | FH B 2 WGRAE
CINEaaa W NEOPOE

PR E N EH_ getattribute () FYEE___getattr () KRB E L. R
__getattribute_ () FEIREI—AMESE WRBEEAT AN 45 % AttributeError,

WG| KT AttributeError I HXRHA _ getattr_ () Jryk, WERFWR AR ¥EAE R R .

6.3.2 hHE
XA~ 25 2 B SEGIAT Ul R S R A e P e R X2 2 SRAT R A

AR
18 R 23R [l —A~ GenericAlias X§ 42

subscription = primary "[" expression_list "]"

MRS RPMIBUR, R SR 0 IR B e A7 R AL

Ji B8 50 AT 4 SR AE R — A SRR R R X S — AN X G T A W] B E L getitem ()
M_class_getitem () BHMZ —RSCHHMBERME. MR BB ERES, 2k R RE LR
Pt 45 A EIOrE R B —4 XTAEMIF 2P __class_getitem A _getitem  WHZ
WMAT, S class_getitem__ 5 _ getitem__

WARFEAGN RO G B AD—MNES, EROREAUEREBATIRF A FHE tuple, fEHARRIL
T, FIEABIFRFPORAE A F A E— 18 S (E

XFAENER, AW GO getitem () HATHBURE:

LS. AR ALE— A mapping, WK XFNFDAUREA— D PAIZBSS AR R, T
FHGRAE SAEMS PR BOXBE PO LR (E . W BB R — B 72 dict 3K,

2. JpH. WRIRAELR —Asequence, WIFRIAAFNRLFRIEN—A> int B—A> slice AR/
FFiei). WEIFFIZEMG T str, list fl tuple %K,

IERGEEFNIF AR BE X 520 R R RE S IR R 4. A, WEJ—%@J%MZE#ETLQ Eﬁié’lvﬁﬂ
PP ARG R[S W__getitem () ¥k, HIBEEHIRUL, 1 RFEH x PR E T
A AUN—A/NT P F 4 H B E e 8, shiiusfEe %Ey\%‘?lvﬁﬁﬁﬂﬁﬁﬁ (MNZFF R ﬁéﬂl)
Hﬂ:ﬁﬁ%@%‘l?*ﬂ’@ﬁﬁﬁi’iﬁ‘%ﬁfgetltemi () JFyEHSE B, BRI RS I R TR B R
HOTR A Fp =7 5
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?ﬁf%*ﬁ%ﬁ%?ﬂ7ﬁ*%ﬁ%?ﬁo?ﬁ%%%*ﬁ%ﬁ%ﬁ%%ﬂﬁ%ﬁﬁ%%ﬁ*??ﬁ
AT

6.3.3 ¥lH

DIRRAEFP IR (FAF s JCAsFR) AL B NI, U1 wT g A 2k sC A LR
widel A E TR YRR

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

BEAE ) IE AR AR — B ARATIRANRIA AR R R P R 2T 512, A AR il 4
PR AR AT e T ANERRAR A A%, T alad 1 SCRF I DU AT S B DL 56 T b U Ay
KA BRX B S (VI SRR & LR ULt E T Uil ) -

IR TE SCINR Bk o I — RIS N R )R S ok M i i S b AT RG] (i Al
H__getitem () k). MRYRFIRGAE 2D —AES, MR E— NS U7 T
Jedl; S, SRR BN BRI DIR TN — R, MR e iz kX
—MNEFRII R BRI e — MR (S W40k X2 R —37), AR start, stop
il step JEMRF 3 BIAFBAP S M TR EARMDRKAE, AWHRIEACH ] None .

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

BRI ARE R — AT X S (1 B E L. NWEREL WENRIE. BX5. KLy
MR ABAEAT A __call () Jrikixt g mTyR X 5) o Brfy S8k SR 2R s gk
f8) . WAL — T RIEX B parameter FVFRTETE -

WRAAE R TSR, EN STl N RIERHEON BB R H5E, MBS HAE R
BRI WA NAALESH, WENSBHAR N A2 6. K5, ST RETFSH, AR
FERAF E HX I 250 (AERAR AT 55— DL SRS MR B 25— =S, RO ) . AR AL
CHHIHTE, WAk TypeError . B, KSEMEMAZAL, BTG (RIfERE0H None, €
WRBEAE) o UPrASBAC BTSRRI 23 0ROk 1 B BUE SCRAH R BOAERIEE . (38
B BgoE ), HEOMEM ST Bk, 450187 M R 2 RO EROAMERR S P0rA &
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TR AR LY. 25 (LS SR AT Y BT 3L 52 SRR DU Y 2 e O o ) ARAT AT — AN ARIEFE 2 (08 8 E BRIA
{H, W&5I% TypeError . FEHAMNGN T, CHEAEMMIIRSGA NN SEIIE.

CPython SCIRANYi: KLLesC Bl RS (LA E S M A ARI N E R AL, B E A THE SO 3 & T
“ird”, NEABEAR T IE RS EL. fE CPython ;DA C 45 flifH] PyArg_ParseTuple () X
ST S B0 R RS DL T X A 2

IR ER BRI (RS, BT K TypeError B#, RIA—EXSHMEM T
*identifier fyk; FEMLANML T, MERSEUFER M5 T ERMESHITCA (MELH L4
(BRSO Ny AT ).

HSRAT 1 T B A 5 2 XY TSGR, 471K TypeBrror B, BRI M ERSHK
I T **identifier Ak, KIEABEHBT 08 T LA XRTSEGTI (B XRTFIEN
BT SR SRR R ), WRA 2 4 XRF SRy A (M) 257,

ARSI 9L T *expression Ak, expression MR —Avierable, o HEAEIIE

MICR WA ER BN ESHL XT £ (x1, x2, *y, x3, x4) W, Ry REH—DFH 1,
o Y WEERE T — A M4 DMIESE x], 22, y1, ..., yM, x3, x4 FTE -

R — AN G R 2 E AR *expression MEAREHBI T BRI RBFSR 2 5, HESHEXBTSH
(PAKATAT **expression B8 - WFC) ZATHibEE, [t

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

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

T[] R o [ kel ] 3¢ B B4R *expression BRI AR L, HILSLhs X FERIRIEA S K&,

AR E A P T **expression, N expression WK N —Nmapping, HNE P4 1EZ
BN TS MR- DMES5 A CHeE XA GEN BN E S, gl —
M), M&51% TypeError SpH.
2§ fi] **expression W}, KBS RN EEROAUN AT o B A MERFBORIE 25 2 R S
AR A 38 T B R(E R 2 — N IERUE S . B A TR ZLE Python R IRAF (HI4N "max—temp °F"
TR, (B RN AR nT R R I AT IE X TE S A VCEL ) o Q0 SRS (E T oK 5 38 1E 20T S HH DE e W)
W BB E, SCEIRBAIES, W45 % TypeError 3.
ffif] *identifier f **identifier APAMNIEXSECNREY T VEN B S HE M8 X FSEA TR
TE 3.5 MUA K A AS W R BH B AT R R ~ A *~ R, 7B SEOTREIRAE T B AR (%) 2
G, MREFESHOTRRRAE IR (%) ZJ5. H PEP 448 Jlt i pl il
BAES & TR, WA BRASAREE, REMEHTTHE N None. & [BIME K5y BT Al I8 FH X4
PUIE S ST
A LS
BRELH U R S AT, FE i HAE A 2. ACHD BRI 55— S 2 B B B S 40 BN Y. 2
B ARSI doe L7 MR T recurn AT, HFE E RO R [BE .

P B
SURLESRHT ARERE: A Y BB ECRT I 34 5 L builtin-funcs.
Yort 4

AR %A — AT

6.3. [FH&Y 85



https://peps.python.org/pep-0448/

The Python Language Reference, A {Thi# 3.13.0rc2

Ry ki
VAR F P A E R AL, i HAE A SENER S RS EN £ L — T RSB R R —
e 218

g

MIGESGEX __call () Jrik; HACRRFEMHTIMZIE.

6.4 await FRixxX

Hei coroutine WIIATLAZE R — A awaitable 34 . R EEAE coroutine function WEMHE T o

await_expr = "await" primary

Added in version 3.5.

6.5 FIEHFT

T HAF I I8 AR ZE M) —Teiz AT o R B0 SRR R e A M —Jeiz A . Agydkan
T

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

B, M S RS AR BB, BRI R GROR & B
USRI ) © —1*+2 G505 1.

T FAT S P S EOR N N E pow O sBCRA MM S R0 A S BT on 200 s
SERKITITIBE . BIES WS IHHONMIFZEA, SRS IS

XHT int FERPEAER, SRR SRR R, BRI ARG 7RS0T, BTl
SHLLEAS N float ZTUIFHir H float RAUMYLESRL. BN, 10**2 &M 100, T 10**-2 3&[1] 0.01.

Xt 0.0 T MBUERIZEN 53 ZeroDivisionError. X MEEHAT SR KIEE KR ] complex %)
fH. (FEFIIRA Tk valueError., )

Wz B AT AR IRE__pow_ () FI__rpow__ () TIERHAE L.

6.6 —TEARMNEH

A SRR Sz 3 B A R [ 4 ek

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

BT - (E) i o SR A sl neg () FERTERES .
HLHIEFAT + QR FA gt Ry 248G Zsfnldid pos () FIATEARES.

FL ISR ~ (RSO Rk o0 R B S B G U S5 R o W x SROLIURBE SO - (x+1) o B RAEH
TREEGRES T__invert_ () FFIRITIEN HE XS

TEFTA RS T, WRSEIFBUAIER, 51K TypeError 7.
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6.7 ZRBREHEF

TIOUEARIBEATRAE R GRS, W R R AT B TR E AR RS TAT A
SV PASESO, — MERTIREELBE SRR, H—MEN T ARz E A

m_expr = 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

BHEAF * ) ¥tk HSE R, WS EEEE UAECH R, 838 — NS aCN RGN 5 — A5
BT . FERT— MU, I B R A R 2R B e A R . e fe— M OL T, AT )7
I ER ; EE R N 2T,

Mz R mul_ () F__rmul_ () JrEREE L.

IBEAF @ (at) W) H AR T AR . %A N & Python ZRAUSL B IVIZ 3545

B RER__matmul__ () Fl__rmatmul__ () R EE L.

Added in version 3.5.

BEAF /(B /7 CBER) i S BRI SECG e i A S8 . BEBUH Rk th
—A float {H, R BERRIM 25 AT BERI S5 A2 i Fl floor sREHATHARBRIEMZE R . BRAE
MiBsBEX 5| % zeroDivisionError B .

W ykiE B (f AR truediv_ () Fl__rtruediv_ () FERBAE L. [ F &G0
BRI floordiv. () fll__rfloordiv__ () F¥EFRBAE X,

BEAF & (B R 5 S — NSRS A SR N EEES R e o R AL, A58
KERG| K& ZeroDivisionError SEH. SEATDUNTE SR, B0 3.14%0.7 T 0.34 (F R 3.14
5T 4%0.7 + 0.34), BUZEFFWERMIEARR 58 MRS (B NZ): FERMAXHE—
EINTEE A BAER A X HE

B SEHa AR TEE DA RSP x == (x//y)*y + (x%y) . MCA/MERSHEW T E SN E
B divmod () SRFEEHEFT: divmod (x, y) == (x//y, x%y) <

B T PITELE R, BEAT s ST R ER T PUTIHR R E RS (UFRIEME) « 45
FAE AR TR S W, Python ZE £ 2% ) old-string-formatting — 5,

modulo JZE ] IR _mod () f1__rmod__ () H¥ERHEHEX.

BEREHEAF, BLUzBEAFH divmod () BRBCKEE e TR WRALEWPAUFEH abs () sRECRHEE
BHEAF + (addition) K4 S E A . S EEE UAECRECY:, SCEECA RZER)T A . ERT—
FEOL T, WA O A R R BRI AN . TR — A& DL, R TP S B A E

WasE ]l AR add_ () Ml__radd () F¥EREE L.

BEA - OB K HSHM2E . IS B et i oM R 2880 .

MBI RR sub () Fl__rsub_ () FEREEX.

" HK abs (x&y) < abs (y) FEECE PN E, (TSRO, T EANATE, B bARM . B, Bkt
A-F- LB Python 3 si%Ch—A~ IEEE 754 YU EEHE, N Tl -1e-100 % 1e100 HA15 1e100 MRIMIEGAM:, THEEHRGZ
-1e-100 + 1e100, RXTEM(H LIEHFET 12100, H¥ math. fmod () BEMEIRM &S EA 5H—DSEMBENIESEE, FHit
TEX A OL N RFR ] -1e-100. ARy =& B TR -

2SR x AT AR AR T y WERRRE, W TR AT </ /y TTRESSHL (x-x%y) //y Ko FESXFMEALT, Python £x3iR [l f5—
AEER, DAELRFFS divimod (x,y) [0] * v + x % y JREHEL x.
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6.8 BLEH
B RLESEI ISR TR AR

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

REEFATEZBEHSH . ENSHE S RAR AR H A SRR E N AL

IR BT R Ishift_ () M__rilshift () FERHEEN. A0S G0 kR
W__ rshift_ () FM__rrshift__ () FEREEXL.

Fi% n AIGOE N pow (2, n) BBk, 7288 n G0E SCNFRDA pow (2, 1) .

6.9 ZfiEH

=ML F A AR B

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

& BT X SRR L AND (R, SR EC BBE b 2 — NS T__and__ ()
K rand () FEERDTIEHY HE MR

N B EAFR T S HE AL XOR (RE) MR, SHRULTAIBEHERERP Y W FhES
T__xor_ () B rxor () ¥EERVEREE XKL,

| BRI SEEE OR CIERH0 MEER, SRLIE BB E Hh 2 —NEST_or ()
o__ror_ () FEERITIRMI A E XL RG

6.10 LbEEH

5 CA[A, Python H Ay EIEHIPLSE M ], ARTALATIEAR . BAik s, 7—45 C AlHz i
15T a < b < c EFEMFEN QAL GR AL AR

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

HEGZ R A7 EAM/RIE: True B False. HE XK § ik 7 ikl B M HEAR/RfE. FEMCHLLT Python
FHAEA/RISF BT SCPXHZE ] bool () .

HEGEF W DMERHIE, filllx < v <= 2% T x <y and y <= z, Ty RPERE—K (EFE
PIFNEIE T Y x < v (EREI) 2 HEA SR .

IERAPEERIXHFE: W a, b, ¢, ..., y, 2 FFERK opl, op2, ..., opN HHIZHFF, Wa opl b op2 c
...y opN z §t%MT a opl b and b op2 ¢ and ... y opN z, ANEELETENFEEES
HPRAE—R

R a opl b op2 ¢ NEMWETE a fl c ZHFAHAEMLLE:, HM, Wx < v > z XFENEEET
EEEN (BRUIFAKTE).
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6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l 1= LEHEPIDRIRIVE. PIDRGARZER M A,

AR a5 XA —mO U REA RV AE (B REBRARRS) . XS {ETE Python Hojg— A4k
SR B, XESAEH B — TR, H., XGEFEAZOR AR E N E T, f
W AR B A NS o RS FAT LI T MR E R IEAR S . AT RAA R i il S BT
G LU A e E ST X G fE

BT R E object [ (EHEEEUAEE) AL, HILENIFM object 4k T BRIAMI HLEATH -
BRI PLE L SEB rich comparison methods {11t () R HE XL EMR AT, HES AR H,

AN — B (== F1 ' =) ZETXWLORIRE . B, HAAMHEAR RS 0S8 —SohE bR 45 50 M
4 HAARFEARRS S — S0 LSS o A% . BLE X RN T N SR 7 S g X 50 1% 2
AR Bl x is y BEWRE x == y).

PP (<, >, <= Hl >=) BUABA R WPRZIIIR 251K TypeError. HUEXMERINT A JE A
Fe it /05— B B 18] s (L

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o WNEEUEZET (typesnumeric) DA S FRHEEZET fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
How ek MR E . A — DR B RS T EAFTH A S 20000, R x =

float ('"NaN'") M 3 < x,x < 3 Ml x == x ¥WHERE, Mx = x WHEME. W7 HE5EME
IEEE 754 FRifERT .

« None fll Not Implemented #{/@ BN R . PEP 8 S BN RAY LB W 2 Bl is B is
not KifT, LEALEMMNETIZES.

o “HEHISFS) (bytes B bytearray KB W BEAT I TS R FLEE . ENTREN HOTR
RO 7 S HEA T AR

. ?ﬁ% (str WSLH)) i 224517 Unicode R BUTFE (NE BREL ord () BIL5H) Fe 2 iy 47
HeA S

FAFER AL R G052 ) AN H 3 L o
o 751 (tuple, list 5 range BYSEHI) Rl A28 PyEpR LLik , range i85 —ANFR il & A SRR

FHag. PAEST SRR LR 4 R R A SE, BERBRF LLI 5| & TypeError,
A A R e ML XA Y TR T A R . N E RS OE R — MR 5 HH G RMHEN. X
FEASEATREBEAL ] —XF S A AH S HAS I AR FHE A TRCR IR E AT A0 R PE
PN B 22 T A 1) () 7 L EE BRI A

- WL UELTERSE, EATAAUNMIFZEA . MIEK R, H EHAE R A e R #B A S (51

m, [1,2) == (1,2) MEME, HALERR).
- XTI R M 2 TE, {75 HE - NAHETREWHTFAE (Fln 11,2, x] <=

[1,2,y] BMEHS x <= y M), WEIRXNITCENGTLE, BENZEHFAERT (Bl 11, 2]
< [1,2,3) NEH).

3 Unicode FRifERARHIX 43 #4% (FI 40 U+0041) Al 4 %5 45 (BIA0” KEH T 58 A). H4R Unicode H K £ B #4780 R —
AR TR, (A — LG A AT i 2D TR PR . U, T 48 WAl TR B H T3 ¢ 1]

DU U+00CT iy fir 1 BEA FRi% 5 48 e, T DAJH— - U+0043 R(7 1Y 2 sk 75 (K BHE T 2Bk ©) 11— 1 U+0327 b fii
R AT (LA ) SRR
TR, MRS B 24K Unicode PRI BT HAR . X TTRE LB KIELHE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 2) XA AT IR, M unicodedata.normalize (),
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o WNBLGT (dict BYSEH)) A7 ZARSE MY HAOCY ENTRA %R (key, value) X, BHER
AR S5 AR 5K B

WP (<, >, <= fll >=) 5| % TypeError.
o 5 (set B frozenset BYSLHI) B TR AR 2B LUK

AT LRI A E O TERBER . XX R E GEEHF (Bl (1,2 f1{2,3} ¥
MEGAMEE, BIARBR T4, WA NS . MV, S£E8EEVENRET 56 HEF
HER B S0 (BN LA H— N EEFFAE R min (O, max () Fil sorted () W AR =4 &
XL .

G HURGER L E HOTR I B RS
o REFCHA N ERBBA LB TTE, HILENS AR EAR BTN .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE IV %08 A OB« A Th e, AH TR RS FUBE I B %R <5
x is yEWREx ==y
o W AZIRR PRI AJEGE, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (fRR) F 5 2R TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o ST OB A% S B KU . AR, R A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

REMAFRBEXEN TRESFM2oE (MFsmaELEasms) « niFESH
total_ordering () M.

« hash () WEERVIZTROGME 2. MERXTERZSE A MEKRAE, SERCAARG

o
Python F A58 il 2RI LE—H AN . SChr b, ARBCAERE — A E X LA 51

6.10.2 RNz E
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

in siRE x in s BURJERIME. FrA N ETFSIRSEARBDA R IR SRR B 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict 5, collections.deque X FEIZS RS2 A, Feik= x in

vEMT any(x is e or x == e for e in y),
TR R ROR U, MY x By BT x in vk True. —AEHIRIE v.
find(x) != -1. ZFFR LS HALFAFR 75, B " in "abc" fi&[A True.

ST 5 X T For user-defined classes which define the _ contains_ () FERMA A E LR, 0L
yv._ _contains__ (x) REIBEMEN x in v JFR[F True, HNRE] False,

MFREX __contains_ () HENXT __iter () BT HEXIKUL, WRAEEN y B ET
Bz fif3RAx is z or x == z JE[H, W x in y ¥ True, ARAEEAIEG % T 55, W
FREFIT 10 51K TSR
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RE, FeIARERG PR —DEELT  getitem (), MY HACHfEAEIE U ERT]
Fififtx is y[i] or x == y[i] HFHEAHE/NIRGIS5IK IndexError FHM x in v AN
True, (QIRTGIK TAEMHALSE, WAEFET 0 51K Ti%2E.)

SEFAFnot in Y SO RA S £ n HR A .
6.10.3 #RIRSLLE

BFAFis Mis not TGRS HHACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRE TN id O RECRRiIE. x is not y X AEMIIEHEE.

6.11 HREHE

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

HEPATH/RZBEAET, 804 F B Tt sliE e, LN ES## e B{E: False, None,
A ERECTEE, DA TR MEss (UREEArE. ol %, 7, £A5KREES). Tl
HAMMEER SRR B . T O RATE R L bool () ok HilHZHHE.

B not A BHOVBMINTE True, P4 False.

Fib x and y EHER X SRAE: QAR x AAERAR AR Ay SRAE I IR [ FLEs A .

Bk x or y FAATxRUG AU x RETUEETBAG AU y SRR AR,

TR and flor #OR R EIHR MIAEMZEEBLLATUN False fil True, TH@R MG ORERERAES It
TTRRAVER), Bl s h— Y H A2 A A BIER FAPE, £k s or "foo!
P EHE. oo WAAIE—AHE, NeHESECHMA B TSR B —AH/RE (Flan,
not 'foo' ZiE N False g '".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MM RBA CHI XRR R a4 RBR 8 “BREREX" ) H—1 expression IELH—1

identifier, FIiA<iRE] expression H{H.
— AN LT ) & A AL PR VT B A 1 D) 3 0 =X A B

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

BCERAEAL L BRI SO AL IR

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

WA IR e A E A B ) MAER AR A &6k, lambda 3850, KA FSHAHE S
R if FRIEXPAKAE assert, with Al assignment 1E4] P FZRIE XTI G575 R . FEHA]
PR HADS G, RIFES WA R, GHEFE 1 £ fl while 154,

Added in version 3.8: i[5 PEP 572 T i XMR(E A .

TR I BRI . 2 RB R DA AR SR, AR RS TR B R E R L TR £ s B2 B UAER W
10, BIADs KB 900 5 A s 2 R LR R it . A5 EE A B A KBNS,
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6.13 FHFRERX

conditional_expression or_test ["if" or_test "else" expression]

conditional_expression | lambda_expr

expression

FArRIB CAEMFRY “=JtsBAF") TERTA Python iz 5 H HLA R IRAY L 5E4L -

Fikx if C else y HIE@MEM CTMAE X RIL. WR C NI, x FFRORMEH R I 5 WA
¥ SRAEFH 2R ] HAH

WS PEP 308 T Ay KA AT -

6.14 lambda FRixR,

lambda_expr = "lambda" [parameter_ list] ":"

lambda %3k (A B} FK N lambda ¥4 AL) % T 6] @ B 4 K 5. F#£ A lambda parameters:
expression &7 AE—NERENS . ZARMAX R HELT HLAT 20 LR

expression

def <lambda> (parameters) :
return expression

TEZ IS A0S T A KBEON RN . TEEEE I lambda FksCEIHY s ECR REAL & B BUbRE .

6.15 RiEX TR

expression_list = expression ("," expression)* [","]

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

B T AE NSRS G BNy, A B MRS RA SRR A e . JCH KRR
G FerpFRIRA R R kAN B ABORE

—AES < FoR THRRIFE . HEIERWAUN—Aiterable. %R EXT LR RN ERIU T, I
PALE TAEPR OB R TH . FIRSER G2,

Added in version 3.5: FiAF R P TTIERXT S I7E, fHw)h PEP 448 $EH,

KBWHESAEQERAH T, tin 1, WA ZOTFR: FEUra HMEL N EE 2 Em. %6 KR
E%%%ﬁ%ﬁ?%%@@~¢ﬁﬁ7W%Fiﬁ%ﬁﬁ%ﬁd BEOlE—ES I, NN AR
RS O .

6.16 RIENEFF

Python % M A A7 (7368 Fah 2ORAAL AR AR XTI E BV ESR R, A0 & eT 22 MBeR (.
FELATILAT A, FaRaCRHEH R SRS AL SR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: expréd}
exprl + expr2 * (expr3 - expr4)
(BF )
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exprl (expr2, expr3, *exprd4, **exprb)
expr3, exprd4 = exprl, expr2

(B L)

6.17 EREFMH

RS Python Iz AT L SE T BEAT T 4, Mot (oedhe) BlmRisedt (madhiE).
HAF BT NRIZ AT BA M FEES . BRIREE BCds ], NS A H BT . MR EIT
WNHIEEA N B R HAER (RAREEARMNGZEAEH).

TR A A AR RS A IS AR e, HRA ks S Prilid i e 2 4 Ha s

.
BEF ik
(expressions...), g s E S RSB, JIRER,
[expressions...], {key: value...}, FHER, £5587~
{expressions...}
x[index], x[index:index], x (arguments...), x. JHE, ¥V, #H, BHESIH
attribute
await x await FEIAF
* * %7‘3‘5
+X, =X, ~X 1, fa, #A79E NOT
@, /,//,% e, FEMERE, B, R, BAR°
+, - T
<<, >> BAr
& i 5 AND
n #2437 75 XOR
| Fi75 OR

in,not in, is, 1s not,<,<=,>, >= = ==

PUBGE IR, A3 B A I AR TR 54

not x fli/RZ4E NOT
and ffi/RZ %5 AND
or fi/RZ4EE OR
if -—-else FefpRE
lambda lambda ZiA=
= TRE R
g

SRR~ SBE N RR AT AEHA I FAR S (- TCiEAF, il 2% -1k 0.5,

O s BN T FRFER L RIS & T 26 M REI IR ek .

6.17. FHFMER
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CHAPTER /

ERIEA

H

simple_stmt = expression_stmt

7.1 RiENES)

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

type_stmt

i P PRI ARA TR A 2 R R TR AT RTLAPEAE T AT W DAG 5 0 o ] B A

FREAATHRAMEAME (K2RAELHELANXT), 83 GEFFEL) BN G~
A AR 7E Python i, s AR (IR [A{EY None). FIAATH A HAL AT 77 Kt 2 Ao HAy
R AR . FRATER A AIEA:

expression_stmt =

starred_expression

FRA R XM ERNFRIBATR (AT —Fka) BRI,
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TER BRI, WEREGR(EAN None, B NER repr () AN —NFRH, KGR THF
AR DA BRI — AT TE NS AR 1 (BISME DU MRS None, W R F A 7= A AR i it < )

7.2 IEED

BT AT TR0 () SR RIRFEE, PARIBEURIMEST AR R 18 51

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

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

| subscription

| slicing

| "*" target

(GESR B —TT TR BrF R, 33 2k ia)EE L. )
TRAE A 25 H8 B W Fah S R TR (X i N — AN B HES 0 s E, &
H—ATodl) H R R SN B A BN REZS B AR 3.
TR ARG B AR (F13%) s E LAY . M EARA— DA% (s . vl ) d
BCERAN B, % T AE R G b A B A A TR P AR, WIS EA T2 Wl Res | K 7. &%
FhZETU AT AR AN S | & B S il X R 2R E LAY (B4R BB H) —T7).
REIRE R B AR ST A S TIRIFE S 8O 355 ), HAREAER DUT Oy =Cs H i S
o WEREARYIRAGHANES . A AVES TSN R bR, WP RREL % H AR,
o AN
- MREFIRES— A B SIS HR, PN SME” Bin: Wixxg 20008 5H
T A1) 2 T 50U — A ] T 0 ) mT 2 ARG 5 o 12 AT 2 AR 5 i T P TF- 42 A 0 28 A 1 ot 0 e L
M B RZ /i HAR. T E X5k RO g2 2 B s 2 5 HAR. R JE%0]
TEARXT G Hh 8 4 T ) 20 R AL 2 B2 B AR (IR T A2 )
- EN: XSG A S H ARSI AR R Ak AT 5, X SR A 2 2 A i
WRAE 25 % 1) H A5
KB IRAE LS FRAS H AR B ER AT 7 =0 e
o WEREARARIRGT (BFF) -
- MRZL AL T Y4ui S global Binonlocal A H : LM 40 E B 4115
RSTHE A F PO -
- EW: AR NG B 42 SR 44 2 BB  nonlocal I BAMNZ 4 25 X4 .
WFAR A TR E LG8 MR E T 40 5 - X 1T BB T80 B B85 5 2% 44 PRI S 51 TS R
F, WG ARG R AT g (AR ) .

o WG N EIES I 51 R RRRIE N SBORE. B4 B nTREE R4

BWRFE & TypeError, AR B ERIG I RIEXT R IE LS 5 € B PE . Wi e e Tk,
W25 k& 54 GEHF NN AttributeError (HIFATREIEK) .
R WX S LG BEPES | AR BT AR B, WA MRk a. x WA
i) LB JE e (AR SEB B EAEAE) KEtE. M B R a . x ¥R BIE LB @, HAELE
AP RSB JE . I a . x IPRIIR B —EF5 AR R e e andAa M ik =Cag ) — 1268
P, WZEM AT 3 e SE B @ A E M R AE Y H e
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class Cls:
x =3 # XTE
inst = Cls()
inst.x = inst.x + 1 # ¥ inst.x K 4 W Cls.x ik 3

BEHA A —E MM Tid g, flinidsd property () BIEAYFFALEYE.

o AR BRI 5N B R RA S YOR(E. BN S E— DA FESIXTR (Blans]
%) s (BlanF) o BTk, AR ok

R A — AR F IS (PInsNER) , Sl = A — R, AnHCH e, UFEIN L P81
o GERAEITN—A/NT PR AR VR EL, 3 SRR E 0 SR (45 X AR E R T 51
Uio WRRGHEMTERE, FF251% IndexError (G iiUF S B{EA GE w51 A BT .

AR B — DGR (BIANF 8 , FARLAURA 5% B R BRI, SR IGWLT
S B I T AR B R S A B /RN o AT AR B B (RN S DR ) SR
AT DARAEA— AN (R BA M R E R BEAAFTE) «

XMFHPEECSR, 2TM__setitem () JrkdtMialiE Y IS4

o WRHEA MR IR ERAXSYERE. BV 2457 E D FFIT S (FlmsE).
PR AT 52 2 2 — AR R P50 5. B ok, FAS R FE X WIRAAAE TR geR
BANEA DA FRFIRKE . BRI FEN 2 5. R o e, WS EFsl .
KB A SRS 2N TERFIKIENTFREIY . f)a, FFER PR 5 DAIRAE 7 21 i 8
Wiz R . VIR KT RE S HIRAE ) P KJEARNT , X SAE B ARFZ SR VER R IR 228 H bR 75
F

CPython JZERANYI : 7EUmisE A, HARHAERRYIE S Tk A E , TR vk S e RS A B
MrBOgE s, SEOR K ASRE .

BARREN E X EWELATFRSHTFHMNESE “FE” #4750 (flila, b = b, a &N ALE
HME) , (HAETREA A RN ZTE Z AN ESEALEELHIFTH, XAERSS NRE. B, AT
RFFTEIH [0, 2]:

0, 1]

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

S0

PEP 3132 - " Jei ;X AU R P70
Xt *target FRPERIALTE LA .

7.21 EEREED
HERRIR(E A AU AE BRI TE A R oCis BRI ) Ao — 1

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny—mn | n__m I Wk N | n"R=" | n/:u | "//:n | no—mn | Wk kM
| LN ) | Nog=m | ne=m ‘ nA_mN | ul:"

(BZPR A —35 T e =S i AgkE L. )

SRR AT ARE0 F AR s SN FOoRE (58l ETR A2, B AR A R AP L), *F
P B RO R R B AR AT E M otz i, HREPRIRES R H iR, B SBERE—K.

7.2. TR{EES 97


https://peps.python.org/pep-3132/

The Python Language Reference, A {Thi# 3.13.0rc2

HUSRIREL R ATAN > += 1 ATDARACS O x = x o+ 1 DASREISCMINY , (HOFARSE i ROR . AR
ERAF, x NSBORE—K. MH, ETREMHELT, ERmisfoe ReiTn, XEWEHFAZ2E)
- AH GO HIRE S B AR, 2 BB SR .

AT %ﬁﬁﬁ,%ﬁﬁﬁ%ﬁﬁﬁ?ﬁiﬁzﬁﬁﬁiﬁiﬁo%m,MH+=fm)ﬁ%§ﬁ
alil, VJER £ (x) SREFPITIERSE, RIGHERTRE a1

B T AE BN A R IR(E S ST A2 HARBI B SO ﬁﬁﬁ@%ﬁ%ﬁ@%ﬁiﬂﬁﬁﬁ FmRAE AT

7FH Rfohsty, T ATREAFAE ROCBRAEIT R BIAME DL, SRR fETE AT otz Bl 55— ots i
HIAl.

T RIET R B AR, XA % T 5 Ao 504 5 b 0 B IRFEE I

7.2.2 HRENBEES
i DR AT B R A s S b TS R A 20y —

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

HEEALIE &) BZERHET (URF A H AR,

USRIRAE H AR AN 95 5 1 BRASZ AR AL FR “fag B0 AE F Ao T ] BAIKAE H B, A RARAE K
BB R, AR ORE A S — DRRI R BB I __annotations_ , JEikR—
AR RR (WCAALA WK RERR ) WS 3 BOREAR R T BRI W] 5 SRR HAE S R (AT
IETRATIN B SR, AR S R AR R T .

WA H AR A i) IRE H A (k. AR Bl R S 0K ) WANSRAR AR e SR s A1 ]
FISPORIE, EASPAFH.

R ARAE BB E SR N b, WA POV TS Jei A i B AN A s BV S
SRAEFNRAF -

WMRGFHEAFD, e ESER R REZ 5 (WIREH ) PATERRRE. R HEREXE
Frog A F-OAAE, MRS X B AR, (HiR/EW)__setitem () 8{__setattr__ () WHERIb.

S0

PEP 526 - A g balE ATk
ZIRBUEI T AR R (MERHIER MBI ) KMRGIER, MA@ ERR T

B

PEP 484 - JAMELT
ZIRVBEIN T typing B PAFEAZERIFR SRR IE AL, AT RS o i T2 A IDE Frfifi ] .

T 3.8 MUA A A AS B BUAE A Bk A IBAEL AR VRAE A 0 AR R 0 2k s IR (EL . 2 w2k X
(BRI RG-SR e A ) & FEORRR R,
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7.3 assert &%)

assert 154) @ FERE I H 4 AR T = 1) 1 158 =

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

RiBAIE T assert expression ZT

if _ debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 ZfT

if _ debug__ :
if not expressionl: raise AssertionError (expression2)

PA RSB BE __debug__ Ml AssertionError fRAHAIREL RN EA R . ELHILIHT, N
BASH _ debug_ fEIEHIEOL TN True, EWRILNA False W W ApATIRI —0). WIRTES
BERERACAL, AT AR AR A & assert 1) K ARATACRD . 3§ HERE A TR R R 5 B i L 35 R Mk
BB ESBAENGBER B 2R

ALY debug_ JedRAR . AN EAS R E TR S SN E .

7.4 pass &)

pass_stmt = "pass"

pass R—ME A — BEPHITH, H2ER KL BEEGUIEE LHE—FENEIFAFERITE
(CIEAW T piEEId )i pep ARG I

def f(arg): pass # =N (Bw) THEMEH &K

class C: pass # — A (B ) BAEME E#HE

7.5 del iEfq)

del_stmt = "del" target_list
IR i ), SWER € X AR KM AR, Rl SR,
H AR5 2 SR A2 2 A5 i T B — A H A

ARRHI I AR 4 Ry i 4 5 ) PR Rz 4 AR 4052, BARAE A E R B %A KR A e —
Rt global . WRZAFRRGIE, FF25]K NameError,

JEYET T HIBCRIE) R RO R W B 25 FE R SR AN 4 R — DU R AR S M FIRE S — DA 2
AP R (EEVEX— il TR X REBER) .

TE 3.2 AR AR : AEZ BIRAH, QR AR g B AU b B i AS B, R AR
fir 44 23 8] R R AR
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7.6 return &4

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
RGO T HA AN, ERPORME, BNPA None AL,
return XEITYHIREORA , FHAZKAIIE (3 None) 1 MR I

Yreturn FEHIIE R —WH finally £ try 1BAR, % finally FHSEHIITA G FHE
1E B IFZ R

TE—MEMAS R, return IRAFRR AN C 58 OFRF-F58 stopTteration #5%. &EME (W
BHME) SPRUTE— DS EH B StopIteration /8l StopIteration.value J&YE.

NS E RSP, AN E Wreturn B E R T AR BC % NIFH TR
StopAsyncIteration 5% . —MAFEH return iEAFEF P A a0 BT & SEOEIR R,

7.7 yield iE4)

yield_stmt := yield expression

vield iAIAE L EARRITFyield ik Ko yield THAT TR A WAL I A5 2011Y yield ik sCi At s 2
ARG . B, PATE yield i54]

yield <expr>
yield from <expr>

N

BEFTLAR yield Zeikaif 4

(yield <expr>)
(yield from <expr>)

yield FERARIE A UL 2 S generator R B AEHT, FH ELACKET T2 1007 o6 B0y e ik . 8 R RI0E S
i yield AR PABEARFZ E SRR 2 2E il o 00T {5 3 pR

A Kyield ifs X SERANATTE S R yield F35 X —7.

7.8 raise &%)

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

WRE A HRAEFRIAA, Wraise ST AL ENEALIR S, BWHFRN E35ha977 . WHEM4EIE
BIEshRE, WE&5]% RuntimeError KR kK4 T 4R,

BEWGE, raise R —NERBAKIE N FHAS . BAHI N BaseException MFIRE LM, a1
B, YT S E AT SEO S HIIZ IR AT w1 5L

SR RN RELGIRIE, AR,

2H TR | R 2 B S QAN I SR BB B R __traceback_ @M. /RAT DA
—ANREIHEH with_traceback () FH ¥ H B R EREIXTS (ZhERR B F-— 558 56,
R R BN HSE) , A

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

J

100 Chapter 7. BiRiESG



The Python Language Reference, A {ThR% 3.13.0rc2

from THIHT R WRGMZ T, WS A Rk X FUN S — A TR Rei oL, s — A
RIBAR—MRELB], BIRHER __cause_ J@M: CH—AIGEMN:) BOREREI IS L 52H . A
BRBAR—AFHER, XDIRFPEBI B A8 7 5 L BIRAE R __cause JEMEHORERE Br5|
K FH . MRS R ARG, WIS HEERF BT ED -

>>> 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

B G A HE R AL PRI A T B 5 0T | A A BB 2 B o R . S AT DA o i
Mexcept Bifinally A with AR, ZRIHRERPOCHEH RER __context_ &
P

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

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

A

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:

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

S ERIE N EAAE from AR E None SR AN 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

AXRFBWEZEEE T —WER, AXOHERENERE A Ery 55 — T HE.
TE 3.3 AR KA TE: None MIE AW FIME raise X from Y HHE) Y,
WY __suppress_context__ JEMEFRIPHIRE LT W H SRR,

15 311 JUAR KA H: ARG S e i Bl E except TRIFRUE S, WA JGEH raise iHAJEHT]
KGR HF P AE SN . FEZRIRAS T, FORTS | A% 55 W 2 P iR i [l 3] .
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7.9 break &%)

break_stmt = "break"

break TEiE ER ST for Miwhile JRRBHHRERIACRD, (EA 2 BT AR 0R PR A AR o6 Rk 28
SR AR .

ERALRILIINEIER, R LR else T4), WaBbdZ 4.
WER—Afor ThERfibreak FTAL,, RRFRAYEE G H An 2 PREFH 2 Al -

Ypreak FEHIGL H— A finally TAM cry BRI, % finally THQJEBITAEFFHIE
EITEIERR

7.10 continue &4

continue_stmt = "continue"

continue fEIFIA ERS BT for Biwhile MEEFRHHR BRI, (EAS H BT IEER A s Ek
RKRE P ERMEEPITHRAINZ AT — IR

Ycontinue FFEHIFUL H — WA finally TR try iR, % finally THSJCBITRAE
HIETHRTRERG T — 3K

7.11 import j&E4)

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 ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"
module = (identifier ".")* identifier
relative_module = "."* module | "."+

FAR) import i54] (AN from F4)) &AW IIT:
L B, AR BRI HI IR AR
2. FE Rl 44 A5 Wk dmpo re i8] R AR B I AR WA TS E N E A FR

MM EZA TR (2550 0) XA B R EAS T8 43 BT, AT 287 4 S Y
import 1] —FE,

BB, RIEARAIN BRI A7 N 2 28— A AR Re, Hrb gk 7l gl AR 2
MER AL, DAL AT T E fil S ARG R T TR G TR — R0, W n] e A
BICEE], A RTEMIGAAIR, WIRIATRIACRD A % 4 T 48R

AR S EAARIEN T SR g, WRT PAE Ik AR =y s — 2 ARyl 44 25 o)
o B IGHN as i, B as AT S AR E

o ARV ARE MR, HPET ARIBHON i 2P, BRI 24 PR g 0 21 Ry an 44 25 R)
PERR BT AR o

o WUERBES AR R G R, A0 SR A B g S L 14 44 PR B4 0 B S b i 44 25
IR 2t i JZ AL T o BT S A AR RA 23T 1 ] JH 5 6 MR 2 B o D5 Il T A RE L V5 0

£rom JEA M REmg i 22— st
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L Ak from FRIFHEERIBIR, WAL ZLE X MBI R AR ;
2. MF import TAIHFHE MR IRAT:
L. AP ABRHUR A %2 PR e 1k
2. WEREA, SIS ARAZARE TR, REHIR AR S AR R A %R
3. AR IRENZIEIE, WEIK ImportError,
4. B, FFXHRERGUNAFA R4 258, WRA as AN E N2 PR, 50

Mz @ 2 PR
ANGE
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

J

WRARRFFIN RSO — DS (), WA SR A A 4 FRARIF % impor e TR B AE R 1R
Ik e 28 7 2 Jeyid i 44 23]

— R E S R 2 AR AR R i 44 25 (B S — 0 all  AASEOREREN: WA
XL, EMAR—ATRERIE, AR R TE LG AR SR 75 __all g4
WREBDAN AT B MR 2R a1l PCAHOE L, WAH A FRRIE AR & T 4
238 PRI BT AN DA R TARF () AT FR. _all SRR A APL B H AR
e RSN N R T APL R —F 0 30 (B ANLERLER P TR ARG A AR ) o

ERIERA S A — from module import * - (UAEMIHURIL LW AV, SAER B ECE i it
HE¥5| &% SyntaxError,

BIRE TP AP, RN E R A PR . 24— MR S A — N2 iy, w1
PAE Rl — A~ e R L R AT AR A, TR 4 S 4 AR 8 AE £ rom Z ) 46 E RYASEHR B A0 v
T RS, AR AEA 8 S TR U144 PRI TS D0 T 8 B 2 B 02 et vh 28 Bl 2 D, — DRI
GERRPITFAMBIRFTER S/, WA RTER B — M2 % =D RS 3FR B, #K
PERHE. HBLARARIAAT from . import mod IfFTAL(LE N pkg FLINRI—MEIH, WA 245
A pkg.mod., HIRARMAT from ..subpkg2 import mod B} E N pkg. subpkgl NARKEFA
pkg.subpkg2.mod. KA F AT EAESTE @A A —F5.

importlib.import_module () BRI A BHEHHE B ABLBRIY N RIS Ry .

gl & —A HitF import H I H# 2% module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &%)
future 3% &) J2—FEF XA IEER IR 2, T8 ISR BEH Y 24 (5 F R4 58 1R SR B2 Python 4T HiCHH AL
SRR AERR ) A B0 X

future 1A H R MERFMAETE F H5IA T ALY Python ASRICANEMENES . ERVFET
AL IRAE A HT R AR E 2 1 B A AT I 8P A

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

feature RE identifier
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future JHAJLAHESEARHIF LM A E R B, 7] DA BUAE future 157] Z /AT HA:
o B SCRY AT AR (WERAFAE)
o ERE,
o 24T, AR
o HAth future 1E4].
ME— 75 2] future IEF AR A7 (S0, PEP 563),
future 157 BT J5 F3 W BTG 7 s 84475 9% Sk Python 3 firiAR] . P35 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i
with_statement, Eﬂ‘]%lgaﬁijﬂﬁ%lﬁ7 %7”511‘1%‘%?96‘%%%?&7 %Eﬂ‘]R%WTWE%
future 1EATFEGR 1 I 2B AT MRS B X2 O A T8 SR A8 o 2l A A A [R] 0 AR SR S B
B E L B BES T | AT R IRATEY: (FIAHTIAR ), FEIX PG DL gnids vl fETs 2 AN R 7
FORMRHTRI . XAER) P N REHER BB i 7 A 1EH

K TARATEE E W R AIAS, ik as ZERE PRt A AR D X, AR future #5A) 60 & AR M FRE
W25 | K& ik i .

EIEE TS SCEATAR import A F] : AEAE— DS SCRAFA U R ERER _ future | BRTE
AT futare 15A] DA E ) A

AH Y BB AT IE LT future $5/0) FF T 48 B 50k

THTE R AN A B AR R 2 Ak

[import __ future__ [as name]

XFAFE future 1545 B HIg— 2R B RIATE L TETABR H 958 import 1541 .

FEBINTEIL R, 5% 4 E R 4L exec () Al compile () VA 4t ARRS Ak th L+ — MI & F future
R M 2 S % futare A I RER A TEIEANE Lo AT T PAE L %45 compile () HY
B HORIE R - 35S 1% R KU STRS T PRI

TERL B AR /R AT A future TRAREFEARRES: S0 BUS IS A 2 AR — AN RERR 1) )5 20
AT -1 BIUEEN, AT MEARLIRRINTT, HZMAEE fure i54), ERERXHASITTTA
PITAZ JERFFA R

S0

PEP 236 - [n|3] __ future__
A K __future__ HLHI AL

7.12 global &)

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

global WA THAYE RN . ERWE T AR g s h &R i, B4
J S BIRAEA AT REAN I E global KT, A [ i AR B AT DA ) 42 Jey AL B A A6 P Bl 42 ey As

TEglobal WEAIHEI A FRAFHAER —UHEER N global M) Z I ALE H I .

fEglobal i) HhE| A PR GERIE SCHIE XS HL, AR E A wich i) sexcept TR HTR,
PAfor FREMI ARSI . class (. BBUE L. import iEAEAERIRESFSE .

CPython SCBUANYT: 41 Y SE B AR SR B R P i) R IR, (HAR A 4 X RER By, PREAR
RH)SBURT BE S B BRI R, I FER ML A R PP 0 5 3
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R DS 3E 0 global @XRNTENTE S . BAY global /A [R B AT AASE/EM . R
o, EETEIRMLA N E exec () BREFAFR BRI X R T global IBAIFALTEN & 4% R BRI
A, AL S FEX A AR P AR 252 B F % R B A RS H Y global A . X [A]
FEE T eval () 1 compile () BR%L.

7.13 nonlocal {EA)

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

B DREECRME URE (W) e HAL R E E SR, AR R AR AR a2 6 B & i ek Ky
JRE 3. nonlocal vB/A) & ISt B4R TRAT 1 i) 2 HAE AR S S A s 402 9 44 Bk & AL
B A AU ERT 0 AR AR R AT . QR — A FRAE LA R aB AR R ARt , Wi
RITIRE . MR D AFRAEATATAR R sk PR g0, S AP/ i, W&51%

SyntaxError,

nonlocal ] 1 ML 2 B Bl R i . ISR — AN BEAE T nonlocal 75 FH 2 BT ] X
mﬁfﬁmﬂ%%[%ﬁ SyntaxError,

S0

PEP 3104 - Gj 4218 i 7 9%
H XKnonlocal ATV .

PEFF DUERR I nonlocal XN a2 HALSAE S H— RIS LY . Zlglobal
[EGIDE P RRE S ol

7.14 type i&X)

type_stmt = 'type' identifier [type_params] "=" expression
type i) FEI—ANKAG1% , Bl typing. TypeAliasType HYSEH.
B, PAREAIE 724

[type Point = tuple[float, float]

AR EPN: i

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

annotation-def $§E—iFEE AR, HATHRGE A, (HHILA/PZER.

RN R E R AR T P RORER . M@ RA R Z N EARPORE, A i A 54 1)
_value  JBHEVIRIEIE A SHORIE (S W4 1AL X AVFEBUA T | M AR e LA FR

RA A T PGB AE A FRZ G R 2 45 2 kiz Bk, WSR2 R0 4 TR .
type — X T .
Added in version 3.12.

S0
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PEP 695 - RMJEH i1k
FIAT type WHAJHUH T2 BUEA R EAYTE L .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AR TR A G R . BAS T RSk PA— M ME— AR B SC B IR A — AN B2 4. 1A Ik
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

[if testl: if test2: print (x) ]

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

[if x <y < z: print(x); print(y); print(z) }

JSEack

compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| match_stmt
| funcdef
| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]
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%E%ﬁ%ﬂé%% NEWLINE 453, Z J5rEERbE— DEDENT. il By R Al 52k 1Al a2 A— A
REAE MBI KB PR RISk, RIS AR L (CBASelse’ [AIRELE Python H i1 BoK fix
Eéﬁlf ) W A A RRRITD) o

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if &4

i £ R TA R IET

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else™ ":" suite]

B REX BN REEEZHRE—DEE (BSR4 RE T THEESERERE L) 72T
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

m.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

ROFFE R AR RIA, I BRI AT 8 — D Ak R IR R GX AT RETESR —IK
g A E) WA else TRBAFAEM S PINATH L ILIER.

S AT break FATEPITIPRF L LI HAMAT e lse FHA STtk cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

for_stmt = "for" target_1list "in" starred _list ":" suite
["else" ":" suite]

starred_list XX SPORME K BN Y4775 —iterable XF 4. FFEF X% 0] 2% 480 G 400 78—
A~iterator . B f i A0 A TR BER 88—~ 4% BB 060 F AR v ) IR (BRI B R 25 H A8 36 (B LB AE% 9)),
ARG HCR B AT L R AT X Z B A SR R I N S H R T Sk R, WsfAiqe
else THJHFIGMRADH, WITREBEAT, THLL5053F.

A TR P break EATERATHHF L LR EA AT else TAIME BT R R cont inue
ﬁ’jﬂﬂﬁﬂiﬁﬁékﬁ%ﬁﬁxﬂhBﬁ*ﬂ%%a‘#%ﬁ? TARLEEINAT, BUEAERAE N4 else 1)
AT

for éi)ﬁﬂ o HFRS R P R AS R TIRE . XORF A R BRI BT A TRAE, AFEAE for TEIRA )
iy

108 Chapter 8. E&1E4



The Python Language Reference, A {ThR% 3.13.0rc2

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range

FI ARSI 48 FRAE DR RIS A B, (FR R FPSN =S, M ENTRHR AR S PRI $2
A NERE range () REABBAULATTZERLIFS. fildn, £ range (3) FERUGA: 0, 1A
2,

TE 3. 11 JUAS KA AR | BAE VAR Rk A 3 P 1 B T &

8.4 try &%)

try AL — AL 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 RFAFEWELE R M7 — /B, AR raise 4R H 6 BT ATEraise 1% 5 —1¥
.

8.4.1 except ¥4

except THHRE ~NHEANRHAH. YEcry THRREEFER, HASPITE TR AL
MTE cry R AR R R, PRI R HERNER . HERSKIKEAE except T H EHKE]
5 HAICRC AL BES: . AR except TAJMIRAFAE, WELIZHRE 1 BRFILRLMT R
o

T A FRA N except F4), RFEXDAGORME N — R H KBS B FH R MM cH . B
51 K )RR 2 VU e b SR % i X R0 2Rl e 1 A 2 s Bz Zkn o
except 4],

WIREA except T 5 FHMICHD, WS B DARD AN & EJE A L 4ksiis R 2 b Hligs !

WRAERS except THIKIRAFRACRIEM T K 7574, Wb Bas 19 56 18 28 S BOOH H7E M 10 AR
VA AR BRI R R (ERPUEREBEA cry RIS 25T ) .

BLF]—ANPERHY except AN, S PIREL % except TAE as XBFZ G ER B, W
R TR, I Hi% except FAMMAISHIEW AT, BT except FATHERMIIA Al AT
e, 4R E SRR R B, B SRR Cry B2 RSP T . (XA WX — 5
FAEPNREN AR, HHRFEAEENZOPERN oy A, SN2 A S A PIZ T )

Y as target FNFHMMERS, ERHAE except THIETRNPEER. A4 T

except E as N:
foo

' RE SR A SRR, BRAEE—A finally FHIELSIE T H—NRE. 5 ENRESSEPREHEL.
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BTSN

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

X S IR A — AR PR A REAE except THIZIRGIHE. S SU0E 2 H AL
Iy E W R R OL T BTSRRI IEERT T, (AW ) I A RS AR A I B8 BRIk
B [T .

£ except THIMMIBHBAHIITZ BT, FRRHRATLE sys Bp, AR EE AT AN except TAJRIEA]
PRNTRIE sys . exception () B, HEIF— AR AL, (RIFAE sys BEHLH Y 53K PR
BEONAE M2 AT

>>> 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* THIGHIHRALHE Except ionGroup, HILHLH) S FALRHE Hexcept HHHI [ B9 77 R A
B, (EAE RN S R ARG O T 2SI A P g L S A DT O F A T 0] DA TR IUlE . iXEMRE A 2
except* THIAIHINAT, & AL AW —AB> . BT AR Z PAT— I B P A DLRE 5 5 i —
MrEdl. ANNENAEHEEZH A except* TAPRAE, RIS HITRH T4,

>>> try:
raise ExceptionGroup("eg",
. [ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e)} with nested {e.exceptions}')
. except* OSError as e:
print (f'caught {type(e) } with nested {e.exceptions}')

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
t+—t—————— 1] ———————————
| ValueError: 1

AT ARAE except * FRIACEEN P& 0 I G ARSTE except* FAJHHLE B & WRIH R E—
PA_E R TS | S, BRI S I B—  A.
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WRBE KR AR — DR A HHER S HA except* THRIMILEE, EXRFPEH I B2
BT R AR

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

ExceptionGroup ('', (BlockingIOError()))

except* FAJMAAE —NILELWFRIEA: BATH exceptr:, HH, %FIBAMN WG FH AL,
PR SR 5 S B 15 5L

FE[E—Atry AT PAIRH except Ml except*, break, continue fllreturn ANA]PAYE except* T
AP

8.4.3 else ¥4

MRS BT € ry TAMRBREA S K55, T HEAE R Treturn, continue B break iHA], IR
else THAPRFHIIT. else IBMHHAFASHZ A except T4,

8.44 finally ¥F7

WIRAFAE finally, B¥EE 0 IHHD ABEEE. cry THSHEIIT, G Tflexcept flelse T
Ao WERAE X L) R AR BN 58, %R H 2GR R . finally FAPRIGEIIT. W
MR T, EXE finally THFRKEBHEED G K. WH finally FHGIK T 7H— 55,
WA S S e i S r) R . WR finally 73U T T return, break Bicont inue 1&/A],
BRI 5 S 5

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

& £inally FAIPATHIERE 70 BEAREE] R (5

M return, break 8{continue IEAIE— try..finally &AW cry T A5 RS B b gk ST g,
finally THMAAE BIFH BT,

bR R ) 3R [ (B i AT I return AR BLER . T finally THEZSBITT, HIHE
finally FAIHFBIATHY return iR R RS B THY:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

J

1 3.8 HUA S AR T {E Python 3.8 Z i, continue IAIAAVAE finally TR, K2R AR
PR SEBL A AR
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8.5 with ig4)

with A T A MR E T SO PR (B Wwith 124 1 F U872 22 —5) @8 X7 S AL RS B it i
1o XAVXIERAP try...except...finally R TEEE A EHLE .

with_stmt
with_stmt_contents
with_item

WA “TH” Wwich B0 HETEREIR:
L X ERICERIEA (FE with_item A HAIFEAN) BEATRIDRIAT B CEH &%
BA LT CEHE__enter () VMBEJGEHH.
WA LT SUEBIARI__exit_ () DATRJGEEMIA .
SRV B SCE BRI __enter_ () Jiiks
WER—A B T E wi ch i) h, WHEBIRESN__enter () BYIRIAME.

"with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents
with_item ("," with_item)*

expression ["as" target]

A

Ik

with BRSRIENIR  enter () FERKAFRRIRE, W__exit () F—EWRAH.
I, GnSRAENT B AR FMRAE IR & AR 45150, B R Y EFETE AR N R A A AR AL B, 5
DRI 7 4.

6. AT

7. KRN BT SUEBERN__exit_ () Jrik. WERERRRR R e e Eu, WS, g
RIS BN SR B exit (). WA, FREE=A None 24

WAREAARAR B2 H R E TR, HHERE __exit_ () FEMREMEAR, WiZHFHESpE
W51k MAGRIEHENE, WZRHESPENH], HSGE A Twi th BRI Z R

R AR 57 AN AT IR, WPk A__exit () WRIEMESBAN, I &ERE
B IR R AL E ARSI T

PATT AU

with EXPRESSION as TARGET:
SUITE

TETR X ST

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager).__exit_
value = enter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

112 Chapter 8. E&1E4



The Python Language Reference, A {ThR% 3.13.0rc2

WRGZATH, WAPNEFAEL i ch BARERMBE LA R SCEHE:

with A() as a, B() as b:
SUITE

TETH X ST

with A() as a:
with B() as b:
SUITE

WATLAR B35 e i 2 AT 2 0 H R SCE RS . Bildn:

with (
A() as a,
B() as b,
)t
SUITE

T 3.1 A KA SCik 2 B SCRBa.
TE 3.10 JiiA & A= A5 §: Support for using grouping parentheses to break the statement in multiple lines.

S0

PEP 343 - *with” ifi4y
Python wi t h i) RTEREIA . ARG

8.6 match iEA)

Added in version 3.10.
U e e S A i 7 s W LY 72y I

match_stmt
subject_expr

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

| named_expression

'case' patterns [guard] ":" block

case_block

ik
AT G SR IR AT

I PUEC R 22— e A (BRTE case J5), — M HFME (BRFE match J5). &% (TREEE T
i) 5 EAMEITICE . fi e

o VURECARTNE R (R T s e ) «
o TRERFUCHECME LD E S| — N AT b XHTH e A R i dE— 21 .
TS match fll case J2soft keywords .

S0
o PEP 634 — £t (LRiXITRL . ALY
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« PEP 636 —£5# (LA LR : AR

8.6.1 #fi&

UGB ey il 7RGy U

L X HFR#RIA subject _expr SRAJGHERAENICEC A HARE. QR Hingak N EiEs, W
i F the standard rules #47—{~ G4,

2. HIMERHIKS case_block HFAYEEMRNHEATICHC . VERE ) a8 e I HAR A IAE T THIfifidk -
PEPE At ] A SRS P i — LUl oA (S 2 AR IR« HERf R 0 MU PR AR 2 5, AL
PRRILE DR 3Co IRV Al R i ™ A 0 F PR s Bl B SR A T RIS, T DALEDL i 4y
ZJafi.

ik

TERAVC LR G, — 28 AT RE S A AN T R MG VEFE AT 05 « B R, A
BN RAENC R RS REFAZE . BRINAT B T, WRESH AR, &R
WPE , VAR SEBER AL -

3. WAV RC AT, I ELSE I T AR B 2T (MERAFTE) BSRAE. TERXFPIEOLT , PRIIESE AL
JIA 4 R GEE -

o WRARIURAE N E BB, PfT case_block 1 block
. 7;‘3:5\"], ﬁﬁﬂgﬁﬁﬁﬁﬁlﬁhl:#/l\ case_block ,
o WREA U251 case B, PLECIEA)ZA L.

ik

A BT SR B AR ARIEA RS 3, AR FT RE & SR B i A I AL Ty

UGN B

>>> 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, vy): # 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

TEXARBIH, if flag @RI, WHEET—PA T2 H R NE

114 Chapter 8. E&1E4


https://peps.python.org/pep-0636/

The Python Language Reference, A {ThR% 3.13.0rc2

8.6.2 #)RIN

guard = "if" named_expression

guard (B case B—if) WMAUNLA BELL case iERIBHF AU BT . ERTRAIMER: if 2
JeR— Ak

P guard [ case HPZEFRAEWT
1. ki # case P U2 B ILEC ) . ARG VT RL R G, WIAKT guard #-ATSR1E, fd F—

A~ case H,
2. GnAZARIC RS, X guard SK{H.
o MR quard SRIENHE, WX case B
o MR guard SRIE MM, M % case .
o QPRI quard SRERE PS4 T 8, W Rl .

SRR T= A RIWER , B2k, LR IERE LM S —1 case B 55— case HUKIIZ
AT, AR VTHD R case Hekrplibkid . (W2, LARTORMELA LI T T.) —H%H 71
case B, ZYHTUR A AL,

8.6.3 WASEMCECHEY case R
W VEHL Y case g REVCEC AT A 15 OLIY case B, —ANVLECTEA) £ 22 W] DA — - VLHC Y case Ht, i H.
ARG

SR> case RPCA LRI, F HHAIAIE 00 E PR, IR EMBEA N2 E IERCH . AnRFA AT DA
BEIR AR — BB BRI B ), I A XA N R b E DL . A LA PR
VERCHY :

o ZENUBER R ETCRERIAS 42,

o DB F AN TR S 4 X
. AR

. BERIFHX

o PN AATE LR

8.6.4 &Ex

ik
AAT TR AR EBNF (AR
« 4% SEP.RULE+ /& RULE (SEP RULE) * fJf&j5

* £ !RULE 2 Hi [ 75 5& W & 1Y 1 5

patterns TIEEEE:

patterns
pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_pattern

| capture_pattern

| wildcard_pattern

closed_pattern
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| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

AR A RIS 27 DAABECRER, ST Ui (B4 Raymond Hettinger $2 ity
3O, KRR AR 2 R A ) o VR, X SERIALI R T U R, T REAS SR 2 i SE B
BeAh, BN ST A B,

HARX
sl AT | 2 BRI ECE 2 s, 1A

or_pattern = "|".closed _pattern+

HA R TR DA 2 It fieay , HARAS T A0 98 5 1 7] 9 44 5 S DA S B S o

el R HARE RS AR A Tl Ie i, BB — D PLRC s, ARG % et A P )
0, AREA AT PR E R ), s PE e 2R I

fMEZ, PL | P2 | ... XEJCEWILE PL , WPRARMCRHES ZICHC P2, A0SR H B i DL S
Sz RPEE R HARC VS EC A, 5 AR PC e 2k I

AS &
AS BFCRF K7 a s 2 i S HAREIETIERL . THk:

as_pattern = or_pattern "as" capture_pattern

SR OR B VTR I, M) AS Rt & 2k, HEHABAE T, AS BHSF H AR as BT AW A R
S EFFVLEL K. capture_pattern ARJHN _,

RIMEZ, P as NAME ¥5 P VLD, I R-i%E NAME = <subject> ,
FH{E#EKX
FIRMEBLA N Python W KR Z40F @16, 15EA:
signed_number
signed_number "+" NUMBER

|

| signed_number "-" NUMBER
| strings
|

|

|

literal_pattern

"None"

"True n

"False"
signed_number = ["-"] NUMBER

HE st rings FFRiC NUMBER &¥Estandard Python grammar FV5E L. XHFF=51 S FHE . AZFEFE
AR R . WA 17 5

signed_number '+' NUMBER fll signed_number '-' NUMBER JEI AT FER T4 BATERLE
R —A SR AR R A Pl 3 + 45,

RIME 2, LITERAL H&YE <subject> == LITERAL IPULEHT . X T B None . True fll False
, i 1s BEAT.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — AT RIZR _ AR (1 BRI A& ) . BaW4fE wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P B S REPC LN . FE L 0f PEP 572 IR FRA G FATBAL AR N 2 P AE SR
B R E RN B — A R i, RARAE M global Binonlocal iffy.

S 2, NAME BUg eVl i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern =

E HAEARB BN 5. @w g FER—MriReF, RIEZ7E match B HAREEA .
guard fil case fiiE B2 anit.

fAiME 2, _ A UCEmY).

BEERX

{EARA A Python P A A ARIG(E. 1HYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

A P R A0 48 B2 6 I ARIER Python & AR AR ATALI e 4k, AR AR E A5 F AR b A8 40 SR 4 2 )
BEIERC S (] == M5B 54T .
fEi =2, NAME1.NAME2 {{fF <subject> == NAME1.NAME2 PSR AE3).

ik

WERAR R R (EAE R — D CECE R R 2, MRS P REQ AR B — MEDF R A e, A
e EE A EXPPEATS R VBT A B ST AR R o
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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.

PRl
— IR SRR S P TR AT VC AR TR0, HIRRR T8 R EOTH r Rt

sequence_pattern

"[" [maybe_sequence_pattern] "]1"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern

star_pattern "*W (capture_pattern | wildcard pattern)
g b e IR 455 s 3 e ) (B (o) R LT ).

ik

R 5= ok BB IREEE S 5 BB (B (3 1 4)) @A oA X 7 65 FEE R
B (I 131 4D MR — P FI.

— IR R 2 AT A — B S , B S RRT DA AR A B R B TR,
PR B E KR PR BN, R — A A KR P

NGRS INEE S — A H B ARV 2 5 A -
LR EAMER R —ANFH , &P VR R
2. IR EARESR str . bytes B bytearray WSEH], NZFHBADLEC KK .
3. B SRR T R AR R [ KRR R TR R
NS A 2R ] R BN
L a2 A7 5 A B 5 A O AN A A, A2 S AL DL i 2 T

2ERER T, ERE SRR LRl —
o K H collections.abc.Sequence HjZE
e Wil collections.abc.Sequence [ Python 2%
o &H T (CPython) Py_TPFLAGS_SEQUENCE LRI N B2
o YR E IR EA—A K
THIBRUEE A KA 2T
e array.array
e collections.deque
e list
e memoryview
e range
e tuple

ik
FAN str,bytes fl bytearray ¥ B ARMEARBEILHELT S
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2. AR R TS E AR A T RO R H A ZE B AT IR RS . — B> TR IU R
LTS . AR BT ) AR B S e AT R AR P RE , A823% F7 SRt P P
T

N, AR K
LRI KN TR S PR, DI IR U
2. SEE KHERFRI—FE, SERTIOAERIY TR S 3R i TERe.

30 R BB, RS RIS R HARTUE 5 AL, Al B S TR S
AR TR R A T

4. FRRAR RS TR SR A FARICRC, s e KR —E.

il

HER PSR KEEE len (O (RIEE _ len O 0 K15, MR RES AT
7 G AR EAE B

fiMi=E>, [P1, P2, P3, .., P<N>] {UfEME LA RSB0 VTR AT -
« ¥o#E <subject> & AFEF
e len(subject) == <N>
« ¥ P15 <subject>[0] PEAFUCAL (TR ILICHL AT LASSE 4 F5)
o ¥f P2 5 <subject>[1] HfTULHL (EVEE M ICHL AT LASE & 4451 )
o e A B TE R DA S

BRSFHR S
PR & — s 2 A E R . BRI T I . 5

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

— AR P R 2 T AR U S AR S A R P e — A TR
R TR SR VF I ST B . S (5| & SyntaxError o e WA SR H F I (ECRE &
FEisfTH 5] % ValueError .
PATR 2 WL AR BV FC A 2 B A -

L AR EAMEAZ— WL, B T e 2R

2. ARG g AR SRR AE T AR, ELA SRR AR SR 55 A S 14 R 2 291 D i G
1, WRZBRS L T L) o

3. 40 SR A i G X ok I B A A, BRI oAk, XM T EE N EE, 251K
SyntaxError ; X TAHEMEN 4, ©5| K% ValueError .

SRR TTHC A, WU BE CHPAT LR —
o YK H collections.abc.Mapping HJZE
e Wil collections.abc.Mapping [# Python 2&
« E T (CPython) Py_TPFLAGS_MAPP ING MR 1 Py &K

o AR E RN S2E
FRUEFE Y dict Fl types.MappingProxyType J#JE T BT .
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ik

SRAE O ) H AR i get ) HIERINSEOIE AT VCES . DCHED A BB X 20 B ZAFAE T WL
MARES _ missing_ jﬁigetltemi () BIWpEgEE,

fiiiliH 2, {KEY1l: P1, KEY2: P2, ... } {UFEWELA RGBS PR ) -
o KA <subject> ZMLi
¢« KEY1 in <subject>
e P1 5 <subject>[KEY1] FILHL
o Tl A 0ok 7 1 SR ARt DAL 2 4

£ b
R IIR D RAKEN G ESHR R TS (WERARIE) . 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

[F]—> S R ARL A B A A O E A e
PATN 220 H e DL 2 R A -
1. 7R name_or_attr NEWNE type BSESI, 5|k TypeError .,
2. AR EFMEARZ name_or_attr B (Glid isinstance () Mik), HAALILHKIL.

3. %&?fﬁﬁf%ﬁf (FAE, WIZRICEE R, A0, i 2 PR R T 5 O B 7 ol B S R
%

XTSI ERRA (FAEfS SO ) , B — P E TR, ERSEAHAREMITE: X
BERA, SRR GO R A — R AR

AR DA B, BT E — b3, 4R s

— KA PN E R — AN B T A
o WERIXGI K TFr AttributeError DMAMYRE, ZRESwdil .
o WERXTGIK T AttributeError , ZEBIPEALKIN.

o N, 5 R EEAU S B TR S AR R I HEATCRE . AR AR, JSASE LS 2
W BRI, RSN —A> KB Rl A T DU

AR ) K R E RS, RV T A
WMRAFAE VB, VLA RS 28 name_or_attr WJ__match_args_ J@MRF ALk X
A
—. #4755 getattr(cls, "__match_args_ ", () ZHMEA.
o WRRGIE—AFHE, ZrE L.
o WERIRIEHEAR—ATCH, WK HS % TypeError .
o A ER SRR len (cls.__match_args_ ) , $5|%& TypeError .
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o W, f7 E OB X 1 & A _match_args_ [i] F # o X 8 3.
__match_args_ [i] WM B2 — PN FHF 8 WHRA BN E| % TypeError

o WRAEE R FEIA, 5]k TypeError .

W

U

T R AR X R B P ag13 B A4

L AT BB AR A A S R B,
PEPCH SRR B A B A —

XFFPAT N ERAL, A TR AL B AR WY -

e bool

e bytearray
e bytes

e dict

e float

e frozenset
e int

e list

e set

e str

e tuple

X7 — N E SR, HAEUR RN M A SR AN B I T PR, B4, int (011) DT
il E 0, {HRPCH{E 0.0,

fAIMi S22, CLS(PLl, attr=P2) {HEW LA &I PCHD 3 :
e isinstance (<subject>, CLS)
e fHCLS._ match_args_  Ff P1 &3y o gia| Bt
o XFTEAXEIASE attr=pP2
- hasattr (<subject>, "attr")
- ¥ pP2 5 <subject>.attr FFTICHL
o e TS I B % B 7 SRR ORI A S o

W

U
« PEP 634 — £ {8 N0E Rt . LT
« PEP 636 — £t LA ITHL . A

8.6. match iE4) 121
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8.7 BEE N

BRHUE SCIRN T SRR S (BT K20 B 202 4y — )

funcdef = [decorators] "def" funcname |[type_params] " ("
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" [", "
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_:
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
I Wxxn parameter [","1

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 M PATIEA] . BT 278 24 1 JRrils diy 44 25 18] HORF eR B4 FR B e 21— AR B0 5 (BRI
EZ%R@%@%%%ﬁf@ﬁﬁ%@@ﬁ%%éﬁﬁ%éﬁ%ﬂﬁ,Wﬁ@ﬁﬁﬁﬁﬁ%ﬁ%%éﬁ
fin 44 25 8] o

BREUE U RS PATEREUA; HA 24 s B R B A S P e A

— A ERHUE SR AR A decorator Fak AT . 24 R BOE SONIFAE B 35 2 R J0E SCROAE Tk
HOR R A ORI SRIEE R AR — DA S, B2 PAR RO RAE I ME—S B S B | -
HCIR [BMECRE 8 E B s R AR AR BB 5 . 2R g & DA E T SN o BAnDA T AUAD

Qfl (arg)

Qf2

def func(): pass
REEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AAET G R BT A 2 mi S8 E F 4 5K func.

1E 3.9 WA %A T BT R FRAE AT AT 3L assignment_expression Ksifi, EZHIMAN, it
R IR, S PEP 614,

A ATE R B4 M HTE S5 Rk B S Z [ N5 35545 —A~ £ 2 4 j95 3. Lhﬁ%uﬁﬁﬁﬁﬁ
%%WK%ﬁﬁﬁﬁﬁ TEBATH, RBTES W DANREI_ type_params__ J@MHETHRE. EHS5HZ
%A TR

e 312 A B A A H: AL 251 32 A Python 3.12 HBiHY .

B—AWENT 5 BA F A = R A XXHREAN , REORBAR R BA “BONESE” . T —P A

ﬁ%%ﬁ%ﬁj7AﬁfMMwmeMTﬁ%¢ﬁé% TEMEOL T S ESHBOAEAR B a2
%Aﬁéﬁ%%w@ JESITAAE"” Z IS A BAT BN E - XA~ R BRI RAETRIA
l_

BRINE S S AR T PR ECE SR M e AT BRI . 5KTR A 24 pR el SR 2k 5Ok —
U, MIFRY CTAT (AR U I o X — SAEBRAE S AR X R, BIans) sy dL i st
UL B B AR BB TR S (B s T —50) , WISEh Bt
RO F AR AMTITARERY . 83 B — A 2 None VESNERIME, 7R R A4t )
PEI, B

A R 0 58— S5 B R T (R R BRI o TR thu R KL docsring .
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def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BREIOR IR SCFE DR — A5 A SRR IR . B SR 2 BTE S R PIH T A TE SR, =X
M ESE, SUR N RETFSH, S0 MBOME. WA *identifier” AL, E2WAILG
PR — A TCARBEMULMT NI AL E SR, B — 2 0. WRAFAE"* *ident i fier” XFEHITE,
BB — A PP SR BT RN KB 7 25, BOA I — AR R AR St . A
o"*identifier” ZJFHIESHE MR KB FILS NN R Rl BT SHEA . 17/ Z LS
se (U RACE LS R e i (7 BB AL A

T 3.8 JUAS R AL T MIDAREH] / BRSSP IR ETE S . #5554 PEP 570 T £

ESF U firE, HIEXNERS RGN L expression™s (Ef[JESH AT A A AR, HE
*identifier B{ **identifier XFEWESWAILA. BETLAT A “iR[” brik, HIEANIEIL S5
) bE"-> expression”. XEEARYEN] AZATAARLT Python Fiks . ARTERITFAEA 2 28 o 2T
o AREETAMEN R B R __annotations__ @M AXT IS4 50 S T HUE R DT T . 4N
RfFH T annotations import from __future  WJ5a, MTRESTEIZATIN PRI FAFER AS TEER
RAEFE. B, EMNSTESITRECE SCRPORIE . TEXFREIT, FrdrsRIEWUT i 5 e 7R
i H BRI AN [ o

Bl g2 R RIS E R — DR R E) DAGES RIFE k=0 (2 T g . X 75 248 A lambda 2
ik, BARSR WL lambda 435 X —H . WHVEE lambda HUg & LR BUE L —FEL Gk f27der” i
A e SO BRI AT DA lambda 3k 20E SO BRI —FERE AL i BUR(E 25 A A4 FR . "de £7 TERSERF |
BRI, FEONE AT 2 4B RV AR .

PP IR0 REBUR T —RX % DRI TR de £ A 2 8 L R BB R IO AT 4k
W% iE . FEMERPUT B H AR E W] DT def B RE R & . RS e 25
HE —T.

1,
PEP 3107 - piZcksiE
FAI ) SRR RIS A
PEP 484 — 2 HU3: it
PR IARE S B X RBIPUR .,
PEP 526 - 48 Bbrii: Ay iE ik
AR IR BN T RE, B E RIS AR .
PEP 563 - ZE3R ks it R A4
SRR B AT I B AT DA AT R T SR AR I T JEAS J2 B RAE R SE PAR I N300 ) B 51

PEP 318 - BRBORIT LI AR5
SIAT BB YRR s . FEEMAEFE PEP 3129 15| AR,

8.8 HEN

R SR LRI G E X (B WAT TR 2R 25 4 —Y):

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

88. #EN 123

mwm.mn

suite
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R Se— 2 A PRATIE R AP AR G 7 45 HH BRI 91 3% (ER RIS WA %), SR H R — T
HER MR — DALV TR R . A PRI R RBINIR B 2 object; I, :

N
class Foo:

pass

ST

class Foo (object) :
pass

W J JEAAFAE— BT RATIO (B Mo 2 5 50 ) FPpiieT, BT BT BIE i Rl iy 44 23 1) R B0 /Y 42 5 fir
#mzsml. (Y, REFEOEREUE L. ) MREGHRPATRE, HAATWORZE 7 m Rl a2 25 [ &
BRAFS — D RNRBE G L), HERM 4 E RS %, a0 GRAF I R i i 44 23 1] .
RAFRIFAE ST 1) 4 ety 24 2 ) v 0 B 2R 52

TESRAR N E LB R PRI WUF CRAFER I __dict . THTER T B9l 4e o H R T R Mg Bt
FHHRGE T R SRR T E LK.

KA Tk ST E A E .

R AP LR iR K —FF, -

Qf2
class Foo: pass

Qfl (arg) ]

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

e tfign ek AR RN 5 R B e AT ] . 45 SR B o S 05 40 8 B 2R A R

TE 3.9 WA K AEAS T ]l f{EM AR assignment_expression F¥flfi. HEZHIRAT, MiE
RN RZRR, 5 S 0L PEP 614,

N PAFERA Z IG5 A R 20 A o ORI S R BURG A AS PE IR S 22 B 5 . FEaisfTi, Al RA
M) __type_params__ JBIEHIRBERASH . HSHZ0 & THRFEE.

TE 3.12 fiiA AR v JEAUIE 25| 2 AE Python 3.12 FF Y

PR TR 2358 LN E LA R RN e s it =, sLalgrknl it self.
name = value fEH¥EHIRE. LB EEIY I EL"self . name” F/RERVIIA, St 1 =5
[ R S 5] 1 2 B[R] 44 1R 2 Sk o Rk vl 0k FH VS JE e BRIAMEL, (EAE UL 37 5 i FH m] AR ] R
SECRTIRSER . PTOAE 498 225 S ) LA AN [A) SE BN Y ) SE B AR & o

Z W
PEP 3115 - Python 3000 5%
R BB UCH M RTEERAR L, DA T a4 iy A Je R R e SGiA

PEP 3129 - J3b e
BB I . BRERI T e gy @ 7E PEP 318 g5 | A/

> AR S — A B ) U R R IR E 2 WA 4 210 __doc_ 46H , WabRi%Z M docstring.
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8.9 iz

Added in version 3.5.
8.9.1 hiZFH BT L

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

Python 1 F2 i 047 ] PATE 2 A7 & _E g HR AWK R (2 Weoroutine), await Fiki\, async for PA
Jeasync with HBELEVMEE R EUA i .

il async def iE¥AE LHRELE 2 HMEREL, BIEENIAEE await 8 async K4
TEMDMEERR A yield from £ikx{f5|% SyntaxError,
VMR R 5

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

e 3.7 AR AACH: await Ml async BUEROREH KT FEZ AIRAH ENICE MM R BN B4 AR
P

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable it 7 __aiter  F¥E, % ¥4 HEH IR [Masynchronous iterator, "B W] DAFE H:
__anext__ FERTHHRAAM,

async for {HA) ARV RN 2B T A O R e TR
PATR AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TEIR X ST

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

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlIteration:
running = False
else:
SUITE
else:
SUITEZ2

AWBH__aiter () M__anext__ () TEFNE.
FEMAEREUAZ SMIH asyne for ifffJff5] %K syntaxError.
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8.9.3 async with jE4)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—7fhcontext manager, RENSTEEL enter F exit 1535 P ZINAT .
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e ESEN 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)

FiES__aenter_ () Ml__aexit__ () THEER.
TEMARREAR Z AME ] asyne with i5AP¥ 5| & SyntaxError,

ZW

PEP 492 - {§i JI] async Fil await 53 550 P
FHPFEEVE A Python ) —ANIE B BAR S, FFIEINAR B SCRFE:

8.10 %BIRSIR

Added in version 3.12.
T 313 AR K A AR B BN T XTBRAAME R SCRE (S0 PEP 696).

type_params = "[" type param ("," type_param)* "]"
type_param = typevar | typevartuple | paramspec
typevar u= identifier (":" expression)? ("=" expression)?
typevartuple = "W jdentifier ("=" expression)?
paramspec = "xx" jdentifier ("=" expression)?

3 (EFE2), & MR A & R S REIE S5 #:

def max[T] (args: 1list[T]) -> T:

async def amax[T] (args: 1list[T]) —-> T:

(T
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(B L)

class Bag[T]:
def @ iter (self) —> Iterator[T]:

def add(self, arg: T) —> None:

type ListOrSet[T] = list[T] | set|[T]

MESCEDR, X ERMIRE KRR R &2 KA Rz . e B 3 B SR AUG A AR . IR HL
FEIZATI, {2 B RIAT A5 HA R A2 B R AR F AR -

RIUSHOS BHALRKEL. RECRBGIH AR Z GR35 (1) AR . KBS HOTTEZ B G 1
JSRN T, (AN REAEH A T 5. I, FERSBA def func(T] () : pass ZJ, BARFETEH
ABERHE ] T XA PR 72T SO, R SRS A X R 0018 o RAUE 2R S — MRk
PR (AR B, 2 AR 1 A 30 SREIRY, R T2 2R i Qa1

ZRREL. RRPBUNZ A —A _type_params__ B TAIHENIRERE S
RAGEZ 0] 73 N =Fl:
* typing.TypeVar, mi—E@AH GBI T) FIA. MIESCEYF, XX AR RN ER T —
A ERA
* typing.TypeVarTuple, MHFERTRI—ESHLFARIIA B0 *Ts). MBS EH, E
REHEEZ AN FRAA R T

« typing.ParamSpec, MITERITHRMM R SHAFRKTIA @I ~+P). MiF L EdF, BERARE
— DA X RES .

typing.TypeVar AT DAEEAEE S () JEHR—DFIAARE B 29 & . B9 E0HRMERAR
FoR—ERE (Bl T: int). MIBX LY, XEWFE typing. TypeVar REFR/RIZRA HGE 2% H
R, B9 ETERTE S N RBATTHEE T—HAR Bl T: (str, bytes)). JLHTHE
BRI R — AL (R, TR AT R SR G ZERIX — i) 29T 2R YA 5 KRB RS R M 26
B

XTI R 25| RIFIEFE IR typing. TypeVar, JEEMARTERIEZ BRI ALPORIE, R
Al @M __bound__ fil __constraints__ WM ERA SORE . ZMEIX— M, FELE
BRI AT A R 35 O B AN 2 SR TR A

typing.TypeVarTuple fil typing.ParamSpec ANHEPA L LA .

Frf =R R BE S HGE n] AR BOME, ERAERBAIRMSEAIESENPE A . SO 4
FANEES (=) BR— R FORUS N - 5 TSR S E AL, BIMEA R AE BB R R BORAE N,
MR e SN __default  JEIERIT MBI, t, BOAERAE B AR 15 A 8 ok ME.
WERBA NFBE S EBONME, __default BRI RIRIIHEN R typing . NoDefault.

N ET R T A SR A 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],

(ZF 30
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*e: SimpleTypeVarTuple,

(B L)

8.10.1 S REHL
V2 BB Py S T

[def func[T] (arg: T):

IR 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 ()

XH annotation-def $§& T A EF A3, BAEBITIHAS LY ERUTLMLFR. (55— HH
SEFERNBEPIR R B E typing BRI EMEDTIR, e BEAIE T4 typing. TypeVar

51 o

2 B R BRI E A T T SR AR S AR AR T A TSR AR, (H R U BB A iR A 2

NI TR TR LR, PARSRAGE S A S VR

@decorator

def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

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())

KRG AW FK U DEFAULT_OF_arg FEs T A SRR SEE -
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8.10.2 ;Z &Ik

e Ry 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 ()

J

XA annotation-def (N2 EIE B X8 $58BH47 2 1F B 3%, T4 FR TYPE_PARAMS_OF_Bag
TEARNSIBA TS PR g0

ZRERBAMYKH typing. Generic, ZRIZRAGHE I R FSHHE R AL S 10 R BUE A Iy 217
SRAE, TS A2 A E I 2 SNEAToRAE . DA /R BIRT BE kAT 1 18P

@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())

8.10.3 ZERIZEHIFIH
type LRI B RO HHZ B 514

[type ListOrSet [T] = 1list[T] | set][T] J

B T 2AHERATVE TR PASE, XA 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 (NE—EIEH X58EF) FEHAR 215 7 3%, {4 TYPE_PARAMS_OF_ListOrSet
XA RK B AR STEIBA T S BR 40 E
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&
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CHAPTER 9

T2 4R 14

Python ffREds il LK Z R IRARIGMIA A ARiE S A SRR e S B AR A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5T#aY Python 2%

FRIRTE T MU R AN 6 WL AT S RS V] P T 5 AR, (ELX 5 B4 1) Python £ /7 il PATE FH B 2 AR JiT 119«
—N5E R Python 5 STER/MITIRLERSE AT BTy P ERIAR RIS A nT A, (HI AT R0 4R
RES, HA sys (BFARLEMRS), builtins (NEKE. FH AL None) Ml _main_ BRSh. Hfi—
AR T o SE AR e I A T e R 4 JRy i 44 25 )

>58¢ Python A2 fy B TRIA RIR 19 Frfili i i SCHFHIA

fRe g T DA <2 R AR R FEBLI 0L, B AN EBCRIA T — e BEAR 7, T2 U
FPFT 2150 (ATRENSRE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 () AT -

— e R A = AR AL IR RS (T —c FAF Ay AT, fH — SRS A
TS, B RIARHER A . IR SO ERHER AR — 1 tty BB, RRESR SE ASCERG BIAY
W, BRSNS AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement) *
HHEE T T LR O
o fEBT—5E%E Python F2JFH) (M SCHFEFAFHR)
o fENT— B
o fENT— ALY exec () BB TR
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFREIMA. EQBMITKINEH. ik eval () FFFFHSEMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHaPTER 10

SEERIEEIE

X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF #l PEG BIRG K. Fpilith, s FIR—FFS . TEAFEGERE 5000 4R R e BTt
(PSR VCELEATAE AT ) o ! Fon e B niel (BPESR RICHD) . AT | M FFFRER PEG 1Y
“HREEE (e PEG IHIEH N / Bik) . W PEP 617 T fRAT K% BRI TE 2 405 .

# 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:

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.



https://github.com/python/cpython/tree/3.13/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
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(B L)
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+t

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
Eager parse e. The parser will not backtrack and will immediately
fail with SyntaxError if e cannot be parsed.

S o T S Y R e Y R S R T S R ¥ R R T S R ¥ R R R R R R R W

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

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

# GENERAL STATEMENTS
#77

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:

| assignment

| type_alias

| star_expressions

(BT

~
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(% 750
| 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:
[ "+="
‘ | J—
| V=
[ re="'
‘ v/=l
[ "%="
[ r&="
‘ V|=l
‘ TA_
| T<g=t
[ '>>=
| rAxk=
| '//="

return_stmt:
| 'return' [star_expressions]

raise_stmt:

| 'raise' expression ['from' expression ]
| 'raise'
global_stmt: 'global' ', '.NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+
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del_stmt:
| 'del' del_targets &(';' | NEWLINE)

yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]

import_stmt:
| import_name
| import_from

# Import statements

import_name: 'import' dotted as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| "from' ('.' | '...')* dotted_name 'import' import_from_ targets
[ '"from' ('.' | '..."')+ 'import' import_from_ targets
import_from_targets:
| '"(' import_from_as_names [','] ')'
| import_from_as_names !','
‘ Tk
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

decorators: ('Q' 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:

(T30
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| 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 ] ':'_C
— [func_type_comment] block

# Function parameters

params:
| parameters

parameters:

| slash_no_default param_no_default* param _with_default* [star_etc]
slash_with_default param_with_default* [star_etc]
param_no_default+ param with_default* [star_etc]
param_with_default+ [star_etc]
star_etc

# Some duplication here because we can't write (',' | &')"'),
# which is because we don't support empty alternatives (yet).

slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'

star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param _maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds

kwds :
[ "**' param_no_default

One parameter. This *includes* a following comma and type comment.

There are three styles:
- No default

- 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.

S o FR R R H R W HR R R

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:
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| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_ expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if stmt:
| '"if' named_expression ':' block elif_ stmt
| "if' named_expression ':' block [else_block]
elif_ stmt:
| 'elif' named_expression ':' block elif_ stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| 'async' 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
[ 'with' ' (' ','.with_item+ ','? ")' ':' [TYPE_COMMENT] block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| 'async' 'with' '(' ','.with_item+ ','? ')' ':' Dblock
| '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
(BT )
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except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' block
finally_block:

| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
[ "|'.closed_pattern+

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 ! ('+' | '-")
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| complex_number
| strings
| '"None'
| '"True'
| 'False'
complex_number:
| signed_real_number '+' imaginary_number
signed_real number '-' imaginary_number
signed_number:
| NUMBER
| '-'" NUMBER
signed_real_number:
| real_number
| '-' real_number
real_ number:
NUMBER
imaginary_number:
| NUMBER
capture_pattern:
| pattern_capture_target
pattern_capture_target:
‘ !ll " NAME !(v.v ‘ l(l ‘ v:v)
wildcard_pattern:
‘ " "
value_pattern:
[ attr Y('." | (Y | =)
attr:
| name_or_attr '.' NAME
name_or_attr:
| attr
NAME
group_pattern:
[ "(' pattern '")'
sequence_pattern:
| '"[' maybe_sequence_pattern? ']’
[ "(' open_sequence_pattern? ')'
open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?
maybe_star_pattern:
| star_pattern
| pattern
star_pattern:
(Z5 R 50
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| '"*'" pattern_capture_target
| '"*'" wildcard_pattern
mapping_pattern:
‘ V{' '}'
| '"{' double_star_pattern ','? '}'
| '{' items_pattern ',' double_star_pattern ','? '}'
[ '"{'" items_pattern ','? '}’

items_pattern:
| ', "'".key_value_patternt

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
| '"**' pattern_capture_target

class_pattern:
| name_or_attr '(' ")'
name_or_attr '(' positional_patterns ','? ')'
(' keyword_patterns ','? ')’
(

|
| name_or_attr
| ' positional_patterns ',' keyword_patterns

name_or_attr '

positional_patterns:
| ',"'.patternt

keyword_patterns:
| ', '".keyword_patternt
keyword_pattern:

| NAME '=' pattern

# Type statement
type_alias:
| "type" NAME [type_params] '=' expression
# Type parameter declaration
type_params:
| invalid_type_params
| '"[' type_param_seq ']'
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:

(% 750
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| expression (',' expression )+ [',']
| expression ','
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression

star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_ named_expression+ [',']

star_named_expression:
| "' bitwise_or
| named_expression

assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':="'

disjunction:
| conjunction ('or' conjunction )+
| conjunction

conjunction:
| inversion ('and' inversion )+
| inversion

inversion:
| '"mot' inversion
| comparison

# Comparison operators

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

(% 750
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| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('"!'=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor

| bitwise_xor
bitwise_xor:

| bitwise_xor '"' bitwise_and

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

await_primary:
| 'await' primary

| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
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)
[
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_star_etc]
| lambda_param no_default+ lambda_param with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]

(T30
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| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':'

lambda_slash _with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ','
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ "*' ', ' lambda_param maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
| '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

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 '}'
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@il@i 3
| '"{'" [double_starred_kvpairs] '}'

double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:
| "**' bitwise_or
| kvpair

kvpair: expression ':' expression

# Comprehensions & Generators

for_if clauses:
| for_if clause+

for_if_ clause:
| 'async' 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| '"for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '"[' named_expression for_if clauses ']'

setcomp:
| '"{' named_expression for_if clauses '}'

genexp:
[ "('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
[ '"{'" kvpair for_if clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:
| args [','] &")'

args:

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

| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| ','.kwarg_or_starred+
| '",'.kwarg_or_double_starred+

starred_expression:
| '*' expression

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression
| "**' expression

# ASSIGNMENT TARGETS

EF 0
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# m=mmmm————————————e
# Generic targets
# ,,,,,,,,,,,,,,,
# NOTE: star_ targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ',
star_target:

[ "*' (!'*'" star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| '(' target_with_star_atom ')'

| '('" [star_targets_tuple_seq] '")'

[ "['" [star_targets_list_seq] ']’
single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead
t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: "(' | '[' | '.'
# Targets for del statements
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

(BT )
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(' 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
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SESCPR VRS EE AT AR B TR . XN R A SR RO CRTEEB AT . Al ARG O]

LB T4$G bytearray DA} bytearray [y memoryview. HAWE/EZ K i HEHRAF T A

AIARXT G (7 RTINS KRS A T 4E bytes PAK bytes X4 H) memoryview,
bytecode -- ‘F=Yifg

Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &

SEAFAE pyc U, IXRESE IR BUATIR —SCH s TR (AT DAS 2K TR A B R e RS ) .

KRR IEE S s TR T S PATH N WL 1Y virtual machine 22 1. 135 /AN Python FE 42

MLER T A —EEBH, WA—EREFEAE Python A 3%,

FATHFE A F AT DATE dis B SCR R A .

callable -- W& %} 42
A XSG ] AP TR s BT 4, e RERT Y — A B8 (B Wargument), I DA B

[callable(argumentl, argument2, argumentN) }

function, &R & method 25, WIET AWM G KT __call () JIENRIEBIEET
AR IRTR

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class -- 2%
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
X SRR G, Ho A B AR 3R A SRR — AN R R . R AU R, (-1
FIPFITAR) BOSERRE, WEEREATE N 1, FE LRE¥HEN j. Python & TXEENZHE, R
A TREERO R WA —A 7 B, B0 3+15. Q355 mat h BLb Py 4 i 6t 1 8 SR
AL A cmath, ZEEHE AR SR EEA R WERIRBOGC A LE, ZIEiIH
LA ATAT )8

context manager -- |- [ LA
FEwith BT E Y enter () Fl__exit__ () FEREHAERSHNS. &0 PEP
343,

context variable -- |- F 335 5
— PP AR H BT JE ) B R SO AR AN E A(E AR B X LT R SR A il AR A A T R AR T
PAHAANFA R A, MNP EF kL, —MUTEBETrgss 2~ LT3, mETF
SIS L S X e S R S RIEFTIBER . 5 contextvars.

contiguous -- ZE5%¢
— NG AR C & 425 Fortran & S WA N TSN . F4E:0p /& C Al Fortran JELLR) . 7E—
A, P 5% B O AHE WA B AH SR HES ), RSB IF IR R 0y . fE24E C-iE
CERL, 445 AL HER I IR — 231 U7 4 R B (FLIE Fortran JE4E (AL
WE MR [ H.

coroutine -- PhFE
R TR — e PO AT AFESRE— R AT S — SR o PRI AT AXE 1 2 AN [ 1)
moEdEAL ABEAKE . EAE asyne def iEAPRSCEL. 20 PEP 492,
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coroutine function -- {JpFE A%
iR [B] —A~coroutine X G0 BREL. PIRER B ATl il asyne def AR E X, H ARl &Fawaic,
async for flasync with KT, XLeHHEH PEP 492 5] AR,

CPython
Python 215 F HTESL I, FE python.org | % 1. "CPython” — i H] T 7E LM EEHTRF b S 80 -5 HoAth
SEFRBI 4N Tython B IronPython AH X 5.

decorator -- 2E1ii%S
R EHE AT — A RE R, EE A ewrapper iEVATE ORI TR B . B iR 10 WG
f3E classmethod () fl staticmethod () .

MR TEE FUR—FhIERNE . DU P s B0E SR L BS54

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

AR S RIE T2, (Rl E BRI . A IR AT T 2 WL 2 Ao S AT 2 5L 13
=E

descriptor -- f{fjiA %3
EMEXT __get__ (), __set__ () B__delete__ () FEMMNE. Y—DRFM AR,
EWRERIET ST B A IR A . @RI, A a.b RREL. BESMGR— A8
Ff & TE a BIFIAER AT b XIS, HAE b2 — iR, WS X R a8 k.
PRARH AL AL 2 IR Z R HLfF Python G 8E, ORI @14 2 EBREMER ELAY, G mEL
A FHEEME. iR BSIEASOEEARR G 4.
AR ITENE ZE R, HS 0 SN0 1 25 5 A6 5w

dictionary -- i
— AR, b A S B W B AR B (B SR DAURAEAT R _hash_ () Fl_eq ()
FrERI S . 7E Perl H1FKA hash,

dictionary comprehension -- ‘7= HiLffi: 5 5
AL H— AT IER T G ) BT SR TR R Il 5 R A — A B ¥, results = {n: n
** 2 for n in range (10) } RRAEM—DHE n BH 0+ 2 WU R F ML S 05 &

kebFHEe R,

dictionary view -- = L ¢l
M dict.keys(),dict.values () fldict.items () R[EFIRZREF A TFHALE  EIIERMAET
FHEAHW—DNSME, XEWE Y FI SRR, RSN A . BRI P 52 il ey
BHIFRHF, wfEf 1list (dictview) . £ dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — A RIB R I AR R P . BT 29 20, (Hey
BRI A TEESS . PREERE _ doc_ J@MEP. T EWHTABNE, FHNEME
TN S8 SCRS A ROV

duck-typing -- 11§ §-J8 %!
FE—Fh AR IES , EIFFAMEER HNS QRO € R A HA BRI 1, T2 E A ] sl H
T E M (B RRG 1, MR RS IS 28 a2 s 1) B TR R L i AR KA, K
T R AT ATl At Fe i 2 3SR ORI T R G M. 95728800 6o il ] type () B{ isinstance ()
Rl o ((HEE NG 12 BU0T AR T 4 528 56 AR 58 ) MRS R hasattr () M EUREAFP
HitE

EAFP
ORIFE ORI S BYESCHEE o X b Python 3 AU 4 55 KUkS 2 B0 B el i) B sl B M AP TE
FEAEABUE SR R o XA ] I PR XS R RO R Es £ ry Mlexcept i) T HARXT
N2 FELBYL Rk, 5 WL T C FiF 2 HMIES .
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expression -- ik,
AR FEAME R A R OT. Bmihve, — PRI RIAcEK O NF A, A, JEtEDi.
BEAFSREOH IR, BNTRE&ESRE—ME. STZ2HEMEF AN, HAEIa1E S
Rk IBAAEA BBV ER R statement, Blfwhile, TRIEWE)E TIEMMNAER L.
extension module -- § JE ik
PA C B¢ C++ 45, {5 Python [ C APT 3k 51 F %0 A K AR #1752 L.

f-string -- f-2 57 H8
WA £ EF BT AR RS RN AR B F A R m i RS, S
T, PEP 498,

file object -- SL1EX %
SFAMATTTE S0 APL (#5A read () B write () &4 ¥E) DAMER T EEERXTSR . HRIEHLA
BRI, SCERAT ST DAL BEXT ELSE RSO R . ot 2R ) fP i sl A5 e e v il (5 e
A NARZEMIX . BT FIES) . USRI R A 28R
SRR b AR SCEERT G SRR = 2 ) SO, GReh — i) S PASC AR SR BT O E
SHHE 1o B, QI SCHEXTRMEE T 2 M open () pREL.

file-like object -- SCAF20 4
file object W [F] 1A

filesystem encoding and error handler -- SC %k &S gtk X G R AL PSS
Python i M ERVE R GEMRRS 47 BRI n] BV E R G2 2mA5 Unicode Y 4 fith s =0 5 SR AL RS .

A R G g B A S AARIE fE I RS K EEAE 128 AR E i Ee . 1R SO R S smtg s =000
ARAE I ARE, W) API BREATE 5| & UnicodeError,

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () BREAI#HE ¥k
RO R G0 i kg =X 5 R AL s

filesystem encoding and error handler ‘Z4F Python JEz|BHE T PyConfig_Read () ERECRECEN : 1
Z: 5 PyConfig [f) filesystem_encoding 1 filesystem_errors %5 .

2 Wlocale encoding

finder -- 7k 2%
—Fh 2 A R T AR loader XS

FEAEPIFP R B A A Ls 12 485 T sys.meta_path fifl], PAME1Z5 R &35 WA
sys.path_hooks ffiff.

WSS N 4% Fl importlib DA TRE S0 .

floor division -- [i] F U5 7%
1T ABI BB BCE R . ) R IR // . B0, ik 11 // 4
TSR 2, T 2 A7 S B0 EUE IR I 2. 75 o YERE (-11) // 4 £EJ] -3 [
X2 -2.75 @ T ASEINLER . UL PEP 238 ,

free threading -- |9 k%
—FPRAEARTY AR RN NP 2 AR v] DAR]FZ AT Python SE35RY . 5 BUAHXT ) )2 global
interpreter lock , FE[R— 2| R AAGF— D LAEHFT Python =515, £ PEP 703,

function -- pR%L
AT LA R ] BB A — 2B o 38 W] AT AR ABA B2 A S HEAE BRI T gl A
B Wparameter, method F1.:5) #7327,

function annotation -- FRECkRT:
B4 3T BRI EE 2 BUR [{E f annotation

PRI B TR 2 BIANDA T s Z A int Z2HOFHILR I —4 int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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PRER YL L I TR I S e Sl —AT .

Z: Wvariable annotation F1 PEP 484, H.A4{iiA T LI EE. 555 annotations-howto DA T f# i F #5
RS B

__future__
future % 4], from __future_  import <feature> FE/NHiSan{H I KHLE K S/ Python &7 iR
H ECAARME R TEE S SOCR AR Y FIBI . _ future_ BIMCSCRICSK T W RERY feature BU(H . i

S A BRI X AR SRR, RAT AR B BB RS AR T 5 O A BT 5 AR E R (5
B) TEMTI BN ERA:

>>> import _ future
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection -- L ¥zl

FERA ﬁ%ﬂiﬁﬂﬂ (A2 B] I A . Python S il aod 5| VT BCAI— A~ REASAS I AT T AR5 | A4 47
PRI SRS R AT S8R IR o AT DARE T g bt il rit [ i -

generator -- 7L %23
MR [8]—A~generator iterator [P FREL. BB MAEMG T EREL, ANEGFETHMA ST vield FKEADAE
FEE RYMAHLLE for-TEEA FH B2 1T next () MREE—IRHL

TR R A AR R, (A ERLE UL T BT R A A A RS . WRTE G ERA B X, 7
ﬁiﬁﬁéﬁu\ﬁﬁl&x

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

A yield R, LA H A ERTRS (EFE R A AR try 154)) . 4% 4
B ERBIREN, BT BEASEIIT GX 58U FHE A HTIT AR08 s B 22 B K .

generator expression -- 2k B35 #6535 A,
R [a]—A~iterator Wexpression., BB ERRGEEREXGHAE LT —MEHLR. JEFEY for
A, AR 1 7). PANEGFRIEA S NINE R — R 5A:

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

generic function -- 32 %Y g %
SRS [] B 2 Y ST A [ B AR 1 22 A R EROUT 2E S eR B . R TR s 2 o 8 3 ke i B 2% i WP
eSS
YWiE S Wsingle dispatch RiEFES<H . functools.singledispatch () Hifigs A K& PEP 443,

generic type -- {Z %
T ZE ) ype; BN 1ist Bl dict XFE A B K. AT ERRR T A%,

WL S Z R4 . PEP 483, PEP 484, PEP 585 fll typing Hibk,

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4> J it RE 3% i
CPython fRRESEFT R A —FhHLE], T HR R — i 20 1A — 2B 4T Python byrecode, AL
W B EN SR (4G dict FEBENERA) FXHF A7 F4 4k T CPython SLH.
e *&/l\@-lﬁ%%ﬁjm@ﬁ HASAPRE s 2 AT 6, HAVH @04 THE L Ab Bl g ERYIFATHE.

, BEREARIE B B =05 PR A T SR BSOS T S S BT 55 G 4 S A R RR
GIL B, TEAT VO BRI L8 2 SR GIL.,

1 Python 3.13 /1, GIL AJPA# ] ——disable-gil Al EREE T . £E0 ] kT 4513 Python 22
i, RASDAFHT -X gil 0 ZEEAER B PYTHON_GIL=0 MG GiEfT. Wk hZ 4
N R B AR T L Rk il i 2 4% CPU W h % 5 . EE2MATiE% 5 PEP 703,
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hash-based pyc -- 3£ T-/& 41 pyc
5T FH X 7 058 ST A4 P s (L T S B S5 18 s [ SR ff o8 A R i E T I B A SR W% 557
Fh i R 3

hashable -- W[I5 7y
—AXF R MR HATE A G NN SR G A . (BEFREA_hash__ () Jrik), FEAT A A
MEHTIE (EREA_eq () F¥E) BRBFRN TebA A 5. PTGy X G ab 255 A5 A ] ey
L EN ARG ey

AR SRR G REAE D SR A B B, TR Ry S 23 ) A Pl e 7L

RZ 4 Python FPHYATIAZ NEX GERR W I A Y AIAEA g (BIANRE7 i) ARG Ay A
sy (BIAIC4LIA frozenset) M4 ENTH LRI N TGy IS A S AW o P SRS
XGNPI A . ENTEREIN—E AR (RIS B O ), ENIRmS A ER AL S 5
TEMH 140,

IDLE
Python [{J 4 T K 524 ~J BRIE . idle S Python FRUE A A TR P ) AR S e A AR (S 185

immortal -- 7 2% %
RAE Z2FE PEP 683 H15] A[#) CPython SZHLAHTY .

WA RIB TR ARG, WE reference count FGEA LB, NI ELEMEREAR ST EKIZA
SWHUH L. B, True I None 7E CPython H#{J& Tk X4

immutable -- s [ 28 %} 4
AABEEERIRG . AR ZAAFERCT . FAERRIcH. XA ARREAS . AR i
ORI, WIS . © TR R 7 (AR A AR, BLIE 53
)

import path -- S A ¥4
HEME (S04 12508 ) HRmMNR, U parh based finder FIRER T ABR. £F2AR,
IAE S FRIEHE R H sys.path, EXRBARUBATRER B FHAR __path_ J&@%.

importing -- § A
LMY Python AT RE K 73— MY Python AURS BT 1 19 72 -

importer -- 5 A %%
FRI MBS RS T finder 3Ug Tloader .

interactive -- A3 I,
Python 77— B AUMERERS , X BEWRE VR A] ATE MRS PR AT Ja g A B ) A Ras 2, S RIEAT
BERHESR. TSRS python frd (WA DAFEARAGTHEAL A 32 B b e opH 1 S BRI )
A BT AR B ISR AL ik 2 JE R 8 (I8 help (x) pR%L) . A XA H B THER

Z: 1, tut-interac.,

interpreted -- iR
Python —@F R ALE T, 52X 4 IFEAUET , BAAWIE BDA M T35 i 4 s A7 T
DA TSR o X R ME TR SCOE T DAE ST AR S S Hb A vl A T SO s T SRR
A W gn i 8Os 5 A 0 AR, (R KA P A A TR 8 . & Winteractive,,

interpreter shutdown -- iR REZS ]
L ESRK CPARY, Python fERERFRIIEA— MNRFIRIZTT I BOF B2 RE U A B B R UR, Bl Ws Al
B RAENTREE . B SZ WM R e % . X el & A P e K es e 555 | EHE g £t
AT FE XA B BT RS AT BE 2B B PP s, BRI Ol i PR AR FA 3L (3 L 191
TA PR 2 SHLH 45 ) .
fRREAS TR XM R BRI __main__ BOEREUITET T AT 58 T T .

iterable -- W[ {04
— P RENS AR [ H K BT X 5 TR AR SR B AR T PSSR AL (40 1ist, str fll tuple
%) DARCHREeR P A S AIAN dict, ST AT & DA LT __iter_ () JYAESLEL T sequence
WX __getitem () FEMEE RIS,
AT ST T for IRFRDA V2 BB FAIHIT (24p O map (), ). %%
RGNS EAL R N E R iter () B, BELRENZXRIERL . XFpE RS AT XHE
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AR — AR . e ARE A S, AREFEAFERA iter () 83 0 CAHEARSE
for W2 BRI BEIRLE AR AT, QE — MmN R iy 4 728 5 HORAE RSN R R AF R Ut . 2

Witerator, sequence Flgenerator ,

iterator -- JECE%
kTR —ERPIRROX S, EERAERISNN _next_ () ¥ @O/ HAL 45 9 E R 5L
next () KFZEMR BRI 248G 5] ARG % StopIteration . FXAfEMR
TS EIRIT AR, QRS _ next_ () HEHRSHIRE| A StopIteration, AL
UHEAE __iter () HYEAPRBREZERITN LB S, HIERLHFLE RS ERNS, 7]
BT HAB T BT SRE I . — DB FIANEAR L2 2 R R 17 R B AT AR
ZREAT S (BN 1ist) FERBRIGHA A iter () BB TE for TEERH(H FH BFER & 7= 26—
FIEARS . ASRAE BUTE DL T ARl 26 AR 2 W) 23 [l e 2 w2 AR A R R A ) — AR 2 X 42
ARG E PSR-
W5 E A4 F typeiter.
CPython SCBUA {i: CPython VEA AT IS (B X __iter () WOBK. IERVERINAL H
£ CPython I AL R AFBAE M AR L 2.

key function -- 3 pR %}

B R RN PR R B R R, S REAS IR ] T SHEC A (E R AR XS . 130, Locale. strxfrm ()
AT AR AT R I 2 B HE T 6

Python 4 7 2 TR SuvF 1 68 sk Ok ¥ Hl oo R RO 843 4107 50 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby ().

HZ R =] DAL AN, str. lower () JryEnT AHIAEZIE K/ING HEF ) de R . 5%
F, BERE AT lambda FIRASRA BN lambda r: (r[0], r[2]). 4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () E8EEH =1

ity . WA HEP T R IR B A B iR A R 11
keyword argument -- e 55

2 Wargument ,

lambda
HI—A i pltexpression KR IE A4 NEREREL, RIXA SRV INHORME. 2% lambda & %01 7] 5N
lambda [parameters]: expression

LBYL

“EERIEBER” RIS . XM S KR SAEREA TR B e m e S A iR AR
SRS EAFP J7 e O HE, R RO R R £ £ 15 A

TEL RN, LBYL TS RE “AHR” M “BHR” Z WAL ses Mg . filan, DURAY
if key in mapping: return mappinglkey] W REH THEREEAEZ 5 HABLFEM mapping
HARSER T key T S o R DR AL B ] EARP J7 SR AR

list -- %1%
—Ffi Python [N & sequence, BSR4 MHIFE, (HEERMT HME T PO mIEsER, Fohim oo
RINBTRIE 2R O(1),

list comprehension -- 531 53
WEFR—AN P T B U R IR M S5 R R — PP BB Gk result = ['{:#04x}"'.
format (x) for x in range (256) if x % 2 == 0] ¥FER—1 0 3 255 JuE Ny 175t
HEEOT Y FAF R (0x..) M5, Hpir TAR PR, WREMEN range (256) R FTA T
RSP

loader -- I# 2%
MTTMEBBIAIRTG . BWAE X444 load_module () W, NMNEEREE H—Afinder 1z11]
2 0L PEP 302, %}Fabstract base class R] 2, importlib.abc.Loader,

locale encoding -- i % DX RS HE
1£ Unix I, Ej& LC_CTYPE i 5 Xiigmidtg 0. ErPAliil locale.setlocale (locale.
LC_CTYPE, new_locale) Ei&HE.

J£ Windows |+, ‘B2 ANSIACHS T (U0: "cpl252"),
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{E Android ] VxWorks I, Python ffi[f] "ut £-8" {EMif = KW kg =L,
locale.getencoding () BJ#E I EREGE S KiEgmiotg .
5152 7l filesystem encoding and error handler ,

magic method -- A Jj ik
special method W3EIEZ[R] ],

mapping -- W4t
— X EEE R IF LI T collections.abe.Mapping B collections.abc.
MutableMapping MG HEIFHLE HIEM B RATSR . I EAFF4E dict, collections.

defaultdict, collections.OrderedDict DA collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path W RITREY finder. JCREFEAHAT Spath entry finders {EAE RBRAEFFAHH[F o

158 F importlib.abc.MetaPathFinder [ f#TCRE Has T SEH A i .

metaclass -- 5K
—Fh T RN, KE LAERA . BFMAEEYR, TN TTHEZ LR =ASHOF 8
R o ER A THI A) 0 B ) SRR o 5 AP $E f— N ERIA SE 8L . Python IRRGNZ AMHE T W] DABIEE B &
NIt K PG AT B A T H, (4T Z Iy, e T S AR U HE () gy %
B TICREEDIN & WMt IE R a8, S, AR 2AT55 .
WEZHEHES UL,

method -- Jj i
TER N E LR RREL . WA RIZ R LB — @ MR, B R IR G A R A —
Aargument QA4 K self), 5 function flnested scope.

method resolution order -- J7 14T )T:
T AR G 55 A2 A A AR B DA B R LT . 5 215 python_2.3_mro T H 2.3 &1 HUE
Python fifRELs T S VA TR

module -- Fih
X5 & Python ARG 1) —FPL BN . ARG ML ar 44 23 (0], PS4 & Python X4, #5
PRl @ gL importing $AEREINEE] Python Hr,
55 Wpackage.

module spec -- BiHL %
— g e, HbhugHTmEESEWHEESEAGEB. & importlib.machinery.
ModuleSpec E‘J;QWUD

MRO

2 W method resolution order
mutable -- W[4} 4
AIASXT AT DATEIL 1d () PRAEREDE IGO0 R BB HBUE . 5315 Wimmurable.,
named tuple -- H #5041
ARif “HAITTH” W TATTAK H e, FH HHAB R RE | JcR AR 4R E R Ui iy 28 8L
B LR R ERA AT RE A FL AR
FUepERAE T HA 4], 83 time. localtime () fl os.stat () FERE{E. 50T

sys.float_info:

>>> sys.float_info[1] ¥ %E M
1024

>>> sys.float_info.max_exp A & A
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True
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HLe A AR N E R (e Bais) ) . sesh, B CA Rl mat 5 e XM tuple 4k
TR A8 E AR B ORI . XFEZERT AT Tda 'S, s dnl PUld 4K typing.
NamedTuple, B{HE i T.) %L collections.namedtuple () ZAIE. F—FHFRELSTM
—F TGl N BB 4 el s A s v .

namespace -- iy % %3 [A]
A B RS R . MR R, ERMNER, AN PRREmL S E (FEhF
YEZ ). g 2 A LB 1k 4 vh 28k SRR ERE . AN, % builtins.open 5 os.open ()
AJ 3 45 B W i 44 28 RE DX 4y i 44 25 [B) 40388 o HF Al R A ke S B IR A b 50K 5 By 4 v T s
Far 43k, N, random.seed () B itertools.islice () XMEEHH T IiX R 2 B
random 5 itertools FiHoHISLILAY

namespace package -- iy #%3 [A]{
PEP 420 fii5| AR—F XU AV T i g iipackage, fin 4% 23[R AL AT ABCA SE R Fony, HAfiliid )y
A Hregular package W), FHEAIEA __init_ .py XfF.

Wul 2 Wmodule

nested scope -- iR £ 1§
E— N SGEB NG A Z R 1. BN, 75— Rz e W s EmT AS | AT E AR & . 1
B EAE A S5 A SO TCR . Rl A BB E Az SR T i 2 PE k. 50Un,
AR RMESNER T 2Rt a0 Bidnonlocal REF R ARIFE AINZERE.

new-style class -- PR
Xt H B E B TR 2 i B IHFRIE . ER A9 Python A H, A7 B 2R AEE £
Python i RiGFk, W1 slots_ . ke, FFEJEME. _ getattribute (). FHERM
BT S .

object -- Xf %
M EAIRES (JEMEEUE) PARTE AT (5ik) WEdE. object t & fEflnew-style class {10
EHES .

optimized scope -- C AL TEH] 1
24 Y Gt 19 ) G 1A 2 0 0 A5 B AR SRR AE B A AR E A, X ARV X S B 1 SR T
fbo EEXTeREL. Anidn. tRR. HESEURN A AR FR A R 44 A3 (R AR XA 1 AR T ek
R KRR LR . T A 1R A, R AR T A R A Jm i A B AR
FIEA L AR T LA i 1 F 3k

package -- {1
—FhR] A B AR Bl T H B B Python module, MR Ft, B2 EH _ path_ JEMHM
Python ik,

%2 W regular package Fnamespace package.

parameter -- JE 3>
Junction (B(75) & X4 Sk, B E REO] A Z I — A argument (S{TERESEREILT, £
NS, AHMIES:

« positional-or-keyword : (I BB R T, HHE—NATDMERN 1L F A2 AR DA K 525 S
AL S . XREGARIES R, GIHINTR I foo H bar:

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

« positional-only: {USROZE, F8E—HAEEWL A EEARNSE. (WROETES L@ LR BUE
ISR ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

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

o keyword-only: {{FRKHET, FHE— D HEBEL KEEFEARNSE (UREBFIES @
PRECE XIESHNF R & AT B S ETELZ NN EES 2 aii—1 * ke X,
BIUNTTF Y kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }
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o var-positional: WIZAE{ ., 455 A ABR AL — MERRCE B LS SER RS (EInTE HoA
SO HEZMNESEZIG). EMESWEETEE SRS * KE L, HIITRHET args:

{def func (*args, **kwargs): ...

1

o var-keyword: FIAZKHET, $57E AT ARBME R ECR Y R T 28 (MO HAIE S E B2 i %
BYSHLIG). RFIES Al S AREINR ~* RS, BIAERER kwargs.

TS AT VALFI 5 E PTEANane 2 4, il ASRELE T e S H0di s B -

512 Wargument RKiEFLH . SEEESHXGNF R LS, inspect.Parameter &, Hi
% L —¥5 LK PEP 362,

path entry -- JRFEA 1

import path R —ANEEMNLE, SxWipath based finder [ SEA RIS A RIS,

path entry finder -- JE1% A 1185 4R 2%

F—R]JE AL sys . path_hooks (Bipath entry hook) 12 B[] finder , MAR%t 4 REM 1L path entry
o FE NI
5% importlib.abc.PathEntryFinder DA T #IKIEA DB IRA I LIS T

path entry hook -- J&1%& A %1

RTINS, AR A Eparh eniry OBIONT L F RS sys . path_hooks
B FER [0 — path entry finder .

path based finder -- 3 T ¥ 420 A 4k 8%

BOAR—FhLeb 2 & 4% %, IHE—ANimport path HHEHRAIGL .

path-like object -- B FJe Rk} 4

PEP

RF— DRGNS BRI L AT LR — D FER RN str (¥ bytes X%, if
A PAR— N EI T os.PathLike PPN L. — A Ff os.PathLike BN 5 0] i i 1]
il os.fspath () BREFE# A str 8 bytes KM RBL KR os. £sdecode () Ml os.
fsencode () AJA I RIAOR TG str B bytes REWEIR . HXTGEH PEP 519 5| A,

“Python 5L LGS . —A PEP G2 — B0 SckY, ISk Python #h IXPRAEEE, lkifl
PR—A~ Python [tk & HE RE Bk BR05 . PEP 1 2442 BORS A 5% AR BRS04 DU e g JE P
i

PEP N VR M3 B r i i WS4 DR R 1) A8 S B3t A S A A 25T fil A Python [958 1B 3R
95 SCRYBE AL . PEP BIEE A TR X NPT 231, I AR ] 2 AT A SR .

%11, PEP 1.

portion -- ¥4y

F IR — i 4 25 TR B B H e SO R (AT REAF AT —A> zip SCHF) , Bk LI PEP
420,

positional argument -- {3/ ¥4 23 %

2 Wargument ,

provisional API -- #]%¢ API

BE APLIEHE0CR T HRRAE AR 2 09 1) J5 AP PRI Z S A B A 1 . SRR Ll A
DA ERUE, (HRSHARIC R, W BETEAZ O IT R i A SR O T HEA T 10 J5 A3
AR (RRAFEBHRZE D) . MBI X MEREIAT - (UE APTHUINAZ BIAR % IEF )™
FRE Rl R e e B AT BE 2 XA

BT E APLRYL, [0 5 A ARA ISt et “ a7 58" —— A P g A i
HRJT AT BESE SRR B — b i) S5 A B AR T 5

XA B SR VAR PERR SN T IR, N 2T MR R I PR B R BT IR . 3 UL PEP
411,

provisional package -- £ % fl,

2 W provisional API ,
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Python 3000
Python 3.x KATHLIGIEFR (XA FAEMUA 3 KRG OB BT B T ) o A ik
/_%.’ ﬂ‘j “Py3k” .

Pythonic

TR — B AU SR8 1 Python 15 5 I A KURS FIBILE TS e (1 At 8 i
AR AR SEBLACRS . BN, Python [ KA R £or TRATFRER A g — >l ik A G2 o 14 e
AR WEHAEF BRI, LA Python Y AAT I s — U7 T R

-

<
for i in range(len(food)):

print (food[i])

T 7 P SE 57355 B Pythonic (77 5 i X FERY:

for piece in food:
print (piece)

qualified name -- Bl € %5k
—MARS A RE AR, BoR B 42 Je VB i i SO BEAN 2. sREE B B8
7, MHKE I, PEP 3155, X[ T s /20N MBI, e S04 0R—2

>>> class C:
class D:
def meth (self):
pass

-

>>> C._ _qualname_

ICV

>>> C.D.__gualname_
'C.D'

>>> C.D.meth.__qualname
'C.D.meth'

295 T 5 BT, 7 5 IR E & AR B AR /R IZIBR B AR5 2 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count -- 5| i1-%
eI AR5 SR . S — DRG] AR, Bt SR, Biikiimmorial it
FEAA AL E UG T, RIHGX A GG SR 51 70 Python ACHS k33
WAL, (HERCPython SLIA—A>KEETCE . F2F A LAMHA sys.getrefcount ()
PRIOHC AR [ 45 5 X 2 1 5 1B

regular package -- §5 iU
Egi 8 ipackage, BIMMBEH A __init_ .py SR H®.

%2 Jnamespace package.

REPL
“EEE-SRIE-FT ENfEER” read-eval-print loop fA4EE , interactive iSRS shell 15— 4% F .

__slots__
— M ETERNTRR R, 5 RS B SE RS R RS B SL ) O AT N . BRI T
Witdr, EAEHGAFAES, Sl AREE RGO TR, GIAMRFE AR AR, 9F
ISR O PN X

sequence -- J3: 51|
An iferable which supports efficient element access using integer indices via the _ getitem () spe-

cial method and definesa __1en_ () method that returns the length of the sequence. Some built-in se-
quence types are 1ist, str, tuple, and bytes. Note that dict also supports ___getitem () and
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__len__ (), butis considered a mapping rather than a sequence because the lookups use arbitrary hashable
keys rather than integers.

collections.abc.Sequence IL R LK EN T —ITEEEWED, BFE_ _getitem ()
M__len_ () 24, WBEINT count (), index (), _ contains__ () Fl__reversed__ (),
SEPLY R AR BINT DAE ] register () kMM . BEARECE X380 H )35 5 ik B £ 5L
1, S T EAE.

set comprehension -- 4S5
A FR—AS AR S P T BB TR IR B G R E AW — P BB Sk, results = {c for
c in 'abracadabra' if c not in 'abe'} BAEMFHEES ('r', 'd'r. W A
ELLHFRHITT,

single dispatch -- fisr IR
—Fhgeneric function 7PYRIER,, HEEFZE T BANSEA0IET A %F0

slice -- Y -
W HALE TR sequence W)—3 A HIXT G . Y RZE MR FAMRICREIER, 75 11 T4 1L
ANPANE S0 BRECY:, Bl variable_name[1:3:5], HIE%S (FR) ARCTEEHNTBEEH slice
POE

S|
2SS Y TR T g S R A ELT T BUA RS U5 AR PR UE 22 42 1) APT IRFsgli ol RAGE 4R 5
PEo XFER APTADAROR BEAE SCRY g, (HAF AR TRt & (58068 .«

“ER”OM (RER) CRE” SRR R EEDHET I A SBAMAL APT IR,

T EME I AL I ES.
Z: I, PEP 387: Soft Deprecation

special method -- $#5% J5 7k
— iy Python B HI B 3, HRRTIEASSRBUIA TR B E DI WA N 4545 . X PP i 4 AR
HRACHBUN L . Rk BRI SRS WA 7k 7 ik & Ak

statement -- j& 4]
AT B (— AR “H) MR, — 4B ] DAUR —expression BUEANHTA BT
ZER), BlNif, while 8 for,

static type checker -- Ff 2 RIAG A 25
P Python ACRSH #EAT 404, DA R Gl PF 58RI AME TR, HigS k2w AR
typing FiH,

strong reference -- 55| JI]

1€ Python f) C APL W, 55| /248 AHea 51 H RS T BT 50951 H . A5 Al @ it
VM Py_INCREF () RIRHGES | HMAEMERS | I Ali@ st py_DECREF () SREEE .

Py_NewRef () BRETHH TAIE—DXRAGERG | H . 5, UAFER AR5 09/E HEEHE
ZR5 | FRH Py _DECREF () pR%k, DARESS | FH At .
5% 2 [Fborrowed reference.

text encoding -- 3L Z i k% =\
1E Python ot —/NpfFHR 2 —H Unicode fURS S (FEFE N U+0000--U+10FFFF) . Sk | f7AfEk (%
— N, BERERTIM T
PN FRR IR — DT HNERRN “Gaid”, AT F 5] i SR Q@ A R i <
E—%”o
HEFARRPSCAFIIL dfidds, ENESFRN" CAR g%,

text file -- LA Lk
—FBEE IS str XF QR file object o J AN SCA A S By 2 Ui 6] — N1 ] 545 A i B
Ak Blrext encoding. SCAR SRR B TAEFEASCABA ("o 8 'w') FTHAI SR, sys.stdin,
sys.stdout PAM io.StringIO 2L,

HiSFbinary file T IEREWSIRE F 9 22T 2 BISER
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triple-quoted string -- =5 |55 H
HR&W =ANESENES (7) SiFZR51E () WFEMAS. efEDRESERBSH—A51 50
PR A 2R, BEFZF AL ENARVRTE TR R N SR L LR B 5FG |
5, I Hol DABSERZ AT Jo /e (IR EAF , RG0S SURY 749 58 B s B4 1

type -- J3%4
FA Y7 —> Python X/ TAH AR BAKGAREA —FAL, BHEXRAEAL, 7T
HEM __class__ J@t, s type (obj) KK,

type alias -- J3%5] 4
—ARA R S, B SR R B 25 R AR RAT

KRB BRI R fa A X 22 . Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

A PAICAf Ry Al

Color = tuple[int, int, int]

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

Z I, typing Fl PEP 484, A Xf HL T REMTEAHHIA -
type hint -- 2878 3§: /i
annotation A . FJEME. BREIVIE S B0R [MEFS E TR 2,
RAR R R BERY AN 2 Python AR ISR, (HEADX# A X240 E 5 RAHL. EILERETE)
IDE SEP A #b 4 5 A

AR BIEMERRB R M T AE A typing. get_type_hints () KA, {HEHAS
= ATAT A,
Z L typing fll PEP 484, H o5 b G RGN 4 .

universal newlines -- jifi i #i47
— PR SO TS, R T A AR S AR A A AT S R AR - Unix B9AT45 R E "\n' . Win-
dows [ ZE "\r\n"' PAMIAMRK Macintosh (2 5%E "\r'. £, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl

it As B a2 @ P i annotation
TERREAS SR B RS, b T R

class C:
field: 'annotation'
AR AR EEE AR R 42w o BnA R AR R HUNEESZ int RAYRA:
[count: int = 0 J

AZ ARV E TR P TR R L A 2 0 AR5 2] —15 .
Z: W function annotation, PEP 484 ] PEP 526, H. 9 4R T tThEE. 531457 annotations-howto DL T
FR e AR ) A SR R

virtual environment -- J& ] 555

— R PR B RIS AT IR EREE,  FLiF Python J IR IR FPAE 24 A 14 Python 73 K A A
ST HEIE— RS Liad iy HAl Python B AR 474 -

HZ venv,
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virtual machine -- JE#I$L
— G e AE SR E LT, Python gL AT PA T 15 A 1348 BT A2 L) bytecode o

Zen of Python -- Python 2 #ifi
F th Python it W JE N 53724, A THMSHEHXMIES . &FHEANE 7R B RR
o N import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

ik

GPL 4 H A EWRE Python 7E GPL N %Afi. 5 GPL A[d], Firfy Python ¥ n[ib&S fuifF @7 KB 2
RIS, TR i . GPL AR VF T IE(E45 Python Rl DAS HETE GPL T KA AR 145
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERsXLIE 75 A Python BZRERF0FMF

Python B PAFI ORI (17 RT3 BE T PSF 47 T 795

M Python 3.8.6 74y, SURAFAY/RBI . BAERGSAIHARACAS R A2 PSF ¥ R PSR 2 4 2k BSD 6T 1Y)
XA 0T o

FLE S AE Python FHHYEPEEET A FIRGVFAT . X SEVF ] S SHIV R ] 2 B —[RB o A i e
A SERED A S Bl T AR AE Y 75T 5B 33,

C.2.1 FF PYTHON 3.13.0rc2 fy PSF ¥ a]tpil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
-~ ("PSF"), 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

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

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR._
—THAT THE
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5.

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

- This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee,.

—or any

8.

third party.

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 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T HsL 4 1 i)

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects
(BT 50
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(B L)
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
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

Cawy
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(B L)
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html R ARG AT R 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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE LR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§
uu RS A2 DA A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Zi2Z =R A

xmlrpc.client fEHEE DA FEH:

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.
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C.3.8 test_epoll

test.test_epoll By DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select fRH T kqueue FYF% A2 DAF A HH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.
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C.3.10 SipHash24

Python/pyhash.c {414 Marek Majkowski’ X} Dan Bernstein ] SipHash24 Z¥EHISEH ., BERAEPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c LML T C %L dtoa il strtod, T C XURS BEEUE FI A4 2 [ 5640, BIR
A H i David M. Gay 445 1 [] 45 30 H HIZ SCHFERTFE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

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

*

The author of this software is David M. Gay.

E

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

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

E O

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.

*

E

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

WA BAER G A R hashlib, posix Ml ss1 2x{#i ] OpenSSL K42 T4 BE - L7, Python ) Windows
Al macOS 4578 )7 1] BB 2> f14% OpenSSL FEMREIAS, Ir AFRATHAE Bb A2 45 —15 OpenSSL ¥/ n] JIE (%) Il 4% o
X1 OpenSSL 3.0 &1k, MEGEATERA, ¥I{# ] 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.

"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,

(ZETID
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(#2 E750)
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
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
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
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

(B L)
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C.3.13 expat

pyexpat B UG expat JERIA R A, BRIEBLE T —-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BN ctypes BT ZAY _ctypes C ¥ @ f 4% T libffi A B AR, BrARME i E 1
——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.
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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL 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)

(ZF 50

182 Appendix C. F552F0iF o] iE




The Python Language Reference, A {ThR% 3.13.0rc2

(% L 50)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #lR FEH) _decimal C ¥ &2 # I 4E T libmpdec FERYRI A AT, B8 EA0 ) i B
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 A HIH) C14N 2.0 i 4E (Lib/test/xmltestdata/c14n-20/) $FHH W3C Wik https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 55510 BSD ¥ A IE & 47:

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

C.3.19 mimalloc

MIT A jiE:

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 BRI A H uvloop 0.16, E2ET MIT ¥ IERATH:

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.

(B L)

C.3.21 Global Unbounded Sequences (GUS)

% Python/gsbr. c B4 H subr_smr.c H1 FreeBSD [%)”Global Unbounded Sequences” %74 PN A7 I % .

IR BT 2 453K BSD YRRl RSy K1Y

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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file object —— XX %,153
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filesystem encoding and error
handler —— X Z A % & #H X 5
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free
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future
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function -- ¥, 23,79, 100
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GeneratorExit
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global
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global interpreter lock —-- 4 & @ % &%
4,154
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hash
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|

id
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xF, 113
R, 77
FHRAR, 92

immortal -- KAEXZ,155

immutable -- RHEXE
object —- X £, 20,76,78

K type, 76
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import
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#F, 64
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importer —- B A#, 155
ImportError
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in

operator, 91
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INDENT H4,7
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int
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integer, 20
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object —-- X%, 19
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interactive -- X &, 155
interpreted -- @EA, 155
interpreter shutdown -- @E#HXH, 155
io
module, 26
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operator, 91
is not
operator, 91
iterable —— Tk AX £
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iterator —- # R, 156
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object —-- X%, 20,78, 83,84, 97
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return yield, 100
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set StopIteration
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