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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 Iy Python SEHZEAR 2455 fie ) Z BV, (ELAHLA — 28 JHC A S 4R o ST D P o i SE LI 5 |
71

44 11 S B AL
CPython
SR BT RELL4EY Y Python SEIL, DA CIEFHRE . HiE SRR 7R SER N
Jython
DA Java ¥ 5 45 1) Python 5B, MESCBURT DALy Java B — MR , sl AT DA R G122
B Java RPECRRRIIV T . AR TR 245 U7 Jython [M 3.
Python for .NET
WS SER F S T CPython S8, {HZJ8 T NET L4515 1 HAT PAS| ALNET 25 . TIA %%
#2 Brian Lloyd, A8 T #1157 /73 Python for NET 17T,

IronPython
75—/~ NET fit Python 53, N[ J- Python. NET, 3 je A2t IL 54 Python SE, Jf o ff
Python HUTH H #4515 4 NET R2JF4E . B A1 2 24 91 €5 Jython f Jim Hugunin, A8 7T #EL
{%‘/%\ ) i%%%% Imnpython IXXJ jﬂf o



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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PyPy
—A5E4 il Python 5 % 51 Python SEBl. B SCRRZ AN HAL ST AT I S ket B0k
A SCRF RS et 45 . I H 19 H dr 2 — il Ve oy (g soress (F2E 2 Python 4
EiY) KB EE A S 25 8 TE PyPy I H 0t 3REL

DA X SE SR AT REAE RLLE D7 -5 I 225 SO P A A e 57, 8025 I T I ARIE Python SURYYE
Bl S IS BB HB LT IS0,  PARHE VR IEAE i B XS B MR AR 75 2 T R ARG

1.2 #riE
AR 5T 3k R P 3 iR Backus Naur form (BNF) JBEARTE . S5CRHBEH DAF 52 SUREK:

name :
lc_letter ::

% —1T73R name /& lc_letter ZJGHREBENHEZ A 1c_letter MIFRIZK. 1Ml 1c_letter NIE LR HA
ta' B 'z TR, (CEPR EAEARSURY IR 2R F LRI R R SRERNEYE LN A FR . )

FEAAMITE K e — 2 Bk (B AN B U AR) IE = o=0 B2 (1) BOTR 2 BT 1B, &2 Meds
I E R R R IRAEART . B () FORP— TR MBI EST, LML, TS (+) Fon—REZ R
HA, M SRR A (1 1) FoR I BER SR (S, XM AR TR . * M+ BAERF
W fe e By, PGS T 0. PR P EESES SN SEER SR T2 RIER . S
MU AT, AV AR ] B2 AR L F I N 24T

TEVATEE SO (BRG], & BOME TP LYE: t =4 )05 0 R A 735 P IR R e E (7))
DA R A AL B ERAS ASCIL 4%, FHARTE S (<. . .>) FAE A A2 X T B A5 1 IR U fids
BT DAYE A B SR PP A7 R

SR AR SO WP AR, AR SORM R SCRATAER R XA Jal3E E Ve T A D
B TAT T RITAE SOWAE T A e BT AL B AT . 76— ¢ WA AT) s BNF
TR IR VA E S AEZ S BB R AR YA E

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

4 Chapter 1. #hif


https://pypy.org/
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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 B35 UK FE 7 AN 2k Unicode MRS 55 bl 75 B T4 58 W5 SO gt BRIAH UTE-8, 0
PEP 3120, JFSCAANREMRASR}, fik syntaxError,

2.1 174544
Python FF T DAFRSP £ 4447

2.1.1 BRI

NEWLINE JEAF R U AT . AR RERE 2 ATIYIA S, BRARFVASCR NEWLINE (B4, &6
R TPEIZAT TIER) . MRS R AT, — A W32 A7) A B AT

2.1.2 HIE{T

WIAT R — POV FAF, BATRF AL k. VW SCHRI 245 5 ] (AT AR T B 472 11741 - Unix ASCI
F45LF  (#:47) . Windows ASCII F4F/541 CRLF ([r] A 447) . 5% Macintosh ASCII “#4F CR  ([a]
) o NEHEMAT-5, XTI TEMET . ALt DURE R L P i B 2 145

A Py)thon i, % A Python APT USRS AFER R C FRUEBIIINGATAF (\n, fU3% ASCI F45 LF, 47
ZIEFF)

2.1.3 8

RIS (#) TFk, fEMEMTARRBIE. R, BN RFA B IR AT H
TN, YR RBEATLER . A RITIERE .

2.1.4 O

Python JHIA 55— 58 “ATHIERILACIE MIZRIA S coding [=:1\s* ([-\w.]+) I}, RS PCYEgRIS A
B AR S — & TR SO i . b e A5 b —4T, TESE AT, ST
EPE s N TR E S Wi 2 v

[# —*— coding: <encoding—-name> —*-

J



https://peps.python.org/pep-3120/
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XS GNU Emacs INFTYTES, 046, B2 FFn I

[# vim:fileencoding=<encoding—-name>

1% /2 Bram Moolenaar f) VIM (A 1] 17

MR RPN DM S, WA % UTE-8, s Sefhn et el B R g i s 2 UTF-8, I
PIAai) UTE-8 FA7 PR (bxefxbbxbf”) R 2T S 5 TR A 1 .

SRR T AT, RS 2R 4 BRI Python WU (2 UL standard-encodings). 2 A 22
YN T IR AT, AETAFR TR, FERERAR AR,
2.1.5 BABHET

PIAS B CA_E R BRAT AT SR (\) DR — 23T, HUWATR : DAARTE AR e R N Y St
FLEERI, YBATRS  —ATPH N MBREAT, HMBR SR SR AT . N

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # HEREANAMMWE H
return 1

PASCRHLES AT, ABEMTER: SOARMT A GEPHERE . B P s (st , ORI REBHEIEAT
(an, BRy AP I Esl, A REMH AHLICTEA I 2 P HAT) o SORHL A RETE AU B0 745 5 7 I {E
B, AEH A AR AR .

2.1.6 [ HHETT

B 7S . e 5 WA DA M MU EAT, AL GEH SURHAL. fildn:

month_names = ['Januari', 'Februari', 'Maart', # X g
'April', "Mei', 'Juni', # —4fEz g
T gulld 7, 'Augustus', 'September', # &4 FHQH
'Oktober', 'November', 'December'] # M2 ELK

FAATPHE R SR RSATRAEF A E; SSH 8T, RaPHEATZ 1034 NEWLINE JE
FFo ZRIS PR RAPHET (WF30), AR,

2.1.7 ZH{T

RS, BIRAT . Sss . FERAEIRAT 20020 (R NEWLINE JEAF) o A H B A TG
Ay, 23 FATROAR Ry AT REDR BRI - SRAK - FTEPE3E (REPL) HYRARSCELr sUMAR R o AR BAR
R, sEan HRRiEeT (RESHKEERESR ) MRS R A1ER .

2.1.8 4gi#

BT L E AR (SBAREIRST) AT HRATmt =g, doeiimask.

TR (NERA) Boh— 2 /A, e atg i Sgoe /AR (5 Unix BRDUGRRE—30) . &
MES PRI S BOE T AT Z IR . g ge ] SORHT - T 24790 B IRBHLZ R =
FAFHE T 4R 2R

VESCUHIR R R RAFF S AR AR g b, RIS E 5RO, ™ B A — B R BN R IE# 1R 3
gﬁiﬂ:}%ﬁ( s /\Aﬁﬁﬁﬂyyﬁ TabError,

B RRAYEBN]: 2T HE UNIX P& SORGad s A SRt 5 2070 SO bR o) A5 A s AR 4
FAMETEER, AFEPESA TRES Bl m R4 i .

TE SRR, G R 2RI VU4 . B TUAFAEA T I 2 AT LA M ROR A e ) (i, W]
REREEHAT I EE NE).

LTI R Z AR U4 i INDENT #1 DEDENT JEAF, HiHHANT .

6 Chapter 2. {#;E9#7
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PO —ATRT, JomRIEA—AEE, RBEASUER. EARZRENRBTFZNH . &
BRI MAT A B2 PR ST HR . AnSRAHSE, MU BEE. AR T2 P00, WS pEEA
FeTi, M4~ INDENT JEAF. WSRBT 2, W & 2t REEE — R T%ER
WP A B gRe bR, B RR —BRUE R —1 DEDENT JEAF. SRR, HRAPRIRIE N RTEN
Hft4: —> DEDENT JE4%

“FHifY Python FFSHET BB ATER, (ROTRATE:

def perm(l):
# U EE 1WA A R B R
if len(l) <= 1:
return [1]
e = [
for i in range(len(l)):
s = 1[:4] + 1[i+1:]
p = perm(s)
for x in p:
r.append (l[i:i+1] + x)

return r
J
OIS T 2 AR
def perm(l): IR B TR %
for i in range(len(l)): # fEIR 0 R H 4% 3
s = 1[:i] + 1[i+1:]
p = perm(1[:i] + 1[i+1:]) # #ik: F T A % 3¢
for x in p:
r.append(l[i:1+1] + x)
return r # AEE A — W g

J

(SEPs b, fEMTas T DA =M A e — DR B A TR U — return ¢ B4EHETCIR
UNIWING-E R RO = )

2.1.9 BHFEIMZEBFHF

BRARTER AT R BUF AT I, ZSARAT . WIRAT . e 0UARF 25 28 AT T AN R TEAT . LA TEAT
FREEAAFIEAT, TEM=AM2 0 (G, abg—AJBAF, ab WEPATBEA).

2.2 HipRAF

% NEWLINE. INDENT. DEDENT 4}, i #iR45. X42F . FaMA. EL4. 2 BFSEA. A%
(FIRAIATA TR RNRIBAE, RTHT ORI, A X, MR A, SRV R KA PR
R AEIEAT -

2.3 FRIRFFAIXES

PRAE (WFRN B AR) TRAE CULHIaTT .
Python #RiR4F ) J7AEE T Unicode ARMERH 7 UAX-31, FHILA TR 3CE MAIME-S 80 FEIL PEP 3131 .

£ ASCIL JE [ 4 (U+0001..U+007F), Al iff Min RAF i FAF IR KNG IR 7 i A 8 2, ThiIZk _
PARKLT 0 B o, [HEFAGER A —AF4F. Python 3.0 5L AT ASCII i il ASMY IS FAT (Z 1L PEP
313D XFXLEFAHF, AL unicodedata B Unicode “FAFEURE R IR A I T 702K

PRIRAF I B BRI, HIX KNG .

identifier
id_start

= xid _start xid_continue*

<all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underscore, ¢

id_continue <all characters in id start,

xid_start

<all characters in id _start whose NFKC normalization is in

plus characters in the categories Mn, Mc, Nd, Pc ¢

"id_start xid_contir

2.2. HibRHF


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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xid_continue ::= <all characters in id_continue whose NFKC normalization is in "id_continue*">
& Unicode ZE 51105 1) & X

o Lu- REFH

o LI-/NEFE)

o Lt- A REFH

o Lm - BIifF7hk

o Lo - HAt51E

o NI-FRHCF

o Mn - JEZFIARIR

o Mc- F25FbRH

o Nd - T

o Pc- BEAERR A

» Other_ID_Start - ¥£. PropList.txt o & x5g S T SRk 1] R a2 74551 &

o Other_ID_Continue - [7]_I.
TERRATIS , A TR IRATER A0 A N TE X NFKC; ARiR A LLBCER 2 56 T NFKC.

%1t Unicode 15.1.0 W A ] AR IR AR RS HTML SCA AT FE https://www.unicode.org/Public/15.1.
0/ucd/DerivedCoreProperties.txt 3R HL

2.3.1 X#E=x
PATARIRAF MR B, B0k XatF, AT R@bnil ey . K rphs w5 BA i se £ — 2

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

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

2.3.2 BT
Added in version 3.10.

FICAR AR & LN SCP R . BRI $ & 425 . match, case, type Fl _ EhRHAER € I
IO R RIS, AHX R X R AT Z RS, TR 43R ) B4

VR SHT, EANTREETE T B [ BT AR PR 5 AR IRAF 2 PRI EIAE RS I 321
match, case Ml _ BFEmatch iIBA]FEH . type BFEcype 1A FEH] .
TE 3.12 WA KA AZ T type BITER— DMOCHET .

2.3.3 (REBIFRIRTFS
SR (BT XBT) BARTRE . SR A B P RIRFAIF L, JFL T iR

*

K%?ﬂi from module import * ﬁﬁgﬁ\o

TEmatch HAJNHRIY case ik, _ @—AMk s, BEFR@nit.

8 Chapter 2. {#;E9#7
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M2 Ah, AR G —UCRIAM S R E A & _ . (‘B print SN ERE—R
TERET builtins Bidk,)

TEHAMH T, R — DR R
TR AL

EREGHR A" FIK” 4 H , {HX Python 7% B R i 28 Jofy

O #ik
_ WEHATEZRERE R I gettext BIHICR,
AR Refin 2 To T M AL B

*

 RGE SRR, TR dunder . 44 FR REES LIl (AUIERRIERE) . LA &
578 XA FRA IR R WL a5 7k 7 & % 4k 25255, Python RSB RAS P65 & U £ R4 Fk. T
IR, EATARRRIN  « SFRISCRIYE , A0 AE S BT B R A5

KIFLAE 2 FR. & Ut, IERAFRN—FIRGIEAES, PRSI RIRAERN R Bt
[BIFEE AR . ARG (84R) .

2.4 FHEE
E A P BB B R .

241 FHBE5FHETEE
T XA

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

[ "fxr"™ | "Fr" | "fR" | "FR" | "rf" | "rr" | "Rf" | "RE"
shortstring "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring wrr " Jongstringitem* "''‘'" | '""WV 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 bytesprefix(shortbytes | longbytes)
bytesprefix "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes "'" shortbytesitem* "'"™ | '"' shortbytesitem* '"'
longbytes : "ryenw Jongbytesitem* "'''" | '"wW' 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>

P AR AR LR 2 R SR s rinopre i Bibyeesprerix SEMENHEAT
2 I, TR R SRR S WIS SR 4t A A S 7 D B UTF-8:
B

ELEMUE . PRSI S EHR o] S I G 5 (1) OGS () SR . EATIE AT A O 34k
ARG S EONE SRR GUEF BN =515 F4 $). RBHL () FAEOTRE Tl P A
IR BN 24 R SO (\n) 378 47 B I8 R AR R X BA R IR & L 545 b T 3L, Bl
WHRATAE . LA S E G55 . S5 TN U7 2) ZERG.
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FATRFHEZEMEIZE o 8 B BRI pytes BYSEH], AREM ser fYLH1 FArHR N
P ASCHL 4% F R T4 T 128 B, WA HIFE NFFow .
PRI R R EES PRI R b, e B R XTI R4S A B @A R T @
F A SRR AT E AR FAFFEAE. FIE, ERGFAFREFIET, v o \u SR
SRR RE

Added in version 3.3: FHEUJFIAFESTE "rb HIZ, & 'br' BYFE iF.

S unicode “FIH{E (u'value') it MAS, #fk Python 2.x Fl 3.x FFATAMSE M 4Ed TAE. 1L PEP
414,

IR £ B0 B AR X T8 I T4 e, e 1[5 o A, (EARRS b B0
A, W, ATOARE R E S A 8 AR A Xy Fp T

=5 S AE T DML RFE LI T RIS S (RFERER ), B TEE—RR, HTZIEFmER, RE
XMW =A51. (75157 2B AFIENFES, 702 ', Wbl .)

7/

%L

WRPRE Tev B R BIER, FAFERAIFATHFEE A, 5 SUTFIASAL C AR U TR . R
e P

®BYFY &E &iE
\<newline>  ZW& S RHT 50 T4F (1)
\\ AL (\)

\ HEE (1)

\" W5 ()

\a ASCII 1% (BEL)

\b ASCILE#4F (BS)

\f ASCII #5145 (FF)

\n ASCII #4745 (LF)

\r ASCII 1] %45 (CR)

\t ASCII 7Kl #4F (TAB)

\v ASCII T B il %45 (VT)

\ooo J\HEHIEL 000 “F4F (2,4)
\xhh oS HEfIEL hh A (3.4

TP T HIE S I 751

#EXF5 ) it
\N{ name} Unicode (4 2 1144 4 name [)F4F  (5)
\Uuxxxx 16 {5775 FEHIE xoxxx B A7 1) F4F (6)

\Uxxxxxxxx 32 ﬁi 16 i&ﬁ?”@( XXXXXXXX ﬁ%’fﬁ 4] ??‘T[jﬁ @)

YRR
(1) T DAFEAT BRI AR A A

>>> 'This string will not include \

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

FIRE R DME I = & 715 545 %, sE RFES T 45 & 5 @ A5 Rl .
(2) 5 CHpifi—2, B2z = A /\HHEEE.
1 301 A K AT BYE KT 00377 B /\IEHIEUE L FE3) 4754 DeprecationWarning,

TE 3,12 A KA ST FE KT 00377 By /NI LAF 277 SyntaxWwarning. FEA Y Python
A PR 200N SyntaxError,
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(3) 5 CHREARTE, AP/ HEHIECEE

(4) F0 BFEES, oS HERECR SR EOGEE SCE DR N BER RN T FA B FHET, X
Betets SRS DAME B £ (E A R 451 Unicode 4

(5) HE 3.3 A KAEASH: AT X544 13 HE.

(6) AR 4 At /N BEHIERS .

(7) FRAEE Unicode F4F. Wil 8 ANl gt .

5 CHREARR, TR SOF I T4 5 HLIFRE DR B i 2 RARG R AT, (P, XAy
KA e SOPBIny, A S th 45 %*ﬂ%ﬁm) %‘T THFWEN, PR T mE
LR SO 9 Jg T JCIE e SUF 1)

TE 3.6 WA & A AR T ANR]R B P4 47~ 4 DeprecationWarning,
TE 3.12 WA K A AR T R A IR EE 78 2277 4E syntaxWarning, FEASKAY Python M4 HRf e B A

SyntaxError,

BIEAE IR T, 515 WA DA RORIATES L, (AR & PR B TE R R A5 R L B oo 2 A4
FAFUUR A BRI RHLARG 55 o\ WA R R RFIME (RIGFATHHAGERA
TR ARHLGER) . LHZ, REFaERRAEN R R (RFHLEHE LHEE]15). B2
B ORI I E TR PN TAT, R R IEEEAT

242 IFRFEESH
PAZE A R 2 AR P AT H B T AR TR, WTANE S [ SAniE, SFFTE Bl K, "hellor

'world' FEHT "helloworld", BMINREATTEAML, R FAFH N2 NPBAT, dEnf ANA
[ B3 I AT H A IERE Bl

re.compile ("[A-Za-z_]" # FHEET R
"[A-2a-z0-9_1*" # FH. FFKT K
)

R, BIIRAEANEZ T E L, g S, sy, G PR ERB U+ B8Ry, B
R, FEEAH TR ARG Kg (AR M SR P AR A =5 5 PR, A%l
PRI E R ] A S A0 P AR P I A T

2.4.3 f =R
Added in version 3.6.

WX FH S F @AW fomring BARET £ 3 Fr BIR TR M. XAFEARTEEERTE,
BIDA {3 bryFfg ik, ﬂ@?ﬁ$?ﬁﬁﬂ%%§,%ﬁ%ﬁ$?ﬁﬁﬂ%?f£ﬁﬁﬁﬁ%%ﬁﬁ
FrAEF I EAMC N R AR AAFER , B, SAEE AT A, Ui . s, H
TR N A BTEEUT -

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 Mg | mpm | omgw

format_spec (literal_char | replacement_field)*

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

BACFE S (4 B 'y B RS S BRSNS R A AR . BT S  ( Amie A
Python Fik XIS B F B, ERBXEMETS =, WK, R SR FEA oA =4
w?ﬁmmggﬁ%ﬁﬂ%'“ﬁﬂm%ﬁ%& WA PAFEE S o JEPHIAS SR . B BEAA
s 'y g R

1 hitps://www.unicode.org/Public/15.1.0/ucd/NameAliases. txt
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A P AR P IR E P A b N & 5 1 R G 5 G 89 % KL Python kX —RRAbBE, (A D HBISE. 25
BAIEANPACVFRY, T Lambda MIRMERIL = OB AN IET W BHFRRXER e T
AFES A BB SR M2 B B P SR TR (B BBk AnT e A5 [ 51 =515 -7 455 4
EHATAIF TSR BT BON ¢ SRR P NARRERE (RIS AR S 5t) . fEX Rl
UL, By Bab e — AT T4

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

TE 3.7 fRA B EAE T Python 3.7 PR, TN SEBIR R, A AVFERS P AR P ER IS P i awaic
KEAGWFasyne for TRIEHES.

TE 3.12 A K A2 A8 B A Python 3.12 Z |, AN FLVFAE £ 45 HR IR 3 B B TR

FHRIEESE = 1, N AERERAR SR, = RIS, 5 2T LR S P A
T, B = RIS WA RGRRT, = BRIATEFIRAA NG repr O o 455 THERRE, BRA
PR ka0 ser ), BRARR TR

Added in version 3.8: &2 =1,

TR THARATR, RIRACRIAM G R e, P, HInsF rs WA str O FEHORELSR, 1o
iﬁ]ﬁﬁ repr (), '!a' Tﬁjﬂﬂ ascii ().

RIGH format () PRBSOR A RIEATHE AL . M ULHIRRIF 1 245 Fah sUB A AE RIN__ formac_ () JF
o R MAR UL HIRT LR A 2SR HR . A IS O G R R E B P AT R B R

H )2 R BT AT DA SRR R 7 B X B Bl nT AR E AT B B0 7 Bl 4530
%%f,@%Kﬂﬁ@ﬁ%ﬁ%ﬁ%%%ﬁ?&oﬁ%%%ﬁﬁ%ﬁﬁ%§~aximmu>ﬁ%%ﬁ
HHIAA o

WAL FAFER P APRE, (B2 — R BORRESR 20 B 2 F I fE
AT T I E R BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

'January 27, 2017'

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

>>> number = 1024

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

>>> foo = "bar"

>>> "/ foo " # preserves whitespace
" foo = 'bar'"

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

>>> f"/line "

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

>>> f"{line 204"

"line = The mill's closed "

>>> f"{line 20 "

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

FVAER R T B AN - AR5 5 68
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>>> a = dict (x=2)
>>> f"abc {a["x"]} def"
'abc 2 def'

T 3.12 JUA K A2 A 8 : 7E Python 3.12 Z BIA R VFAER e 7 BOH B S A2 -7 R A I 55 2828
Bt 7 BOb th fR i O SORHEL I 2 A5 E At 37 55 AR R 07 5 ORME:

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

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

a

b

©

TE 312 JUA Je A2 A8 B8 7 Python 3.12 2 i, £-“F4F R R 7 B NS SRV T BURHAL
B AR F A, AP A A T i AN RE AR SO AP AR

>>> def foo():

f"Not a docstring"

>>> foo._ doc is None

Z4 PEP 498, TS UTAFER P ER RS, AL SRR IR R str. format .

244 YEFEE
BT WA =R BB I A AR (S SEBom s B A
HE, BEvFmEASIENS; %L, -1 SR H It M7 E © GR.

245 BER5mE{E
O T ST

integer ::= decinteger | bininteger | octinteger | hexinteger
decinteger ::= nonzerodigit (["_"]1 digit)* | "O"+ (["_"] "O")*
bininteger r:="0" ("b" | "B") (["_"] bindigit)+

octinteger co="0" ("o" | "O") (["_"] octdigit)+

hexinteger ti= "0O" ("x" | "X") (["_"] hexdigit)+

nonzerodigit ::= "1"..L."9"

digit ri= "O". . 9"

bindigit ri= "O" | "1V

octdigit rr= "O"L.L0T"

hexdigit 1= digit | "a"..."f£" | "A"..."F"

BRI KR, A R ] 7.
iR, SAMSFI T FRI%. PSRN TAAE, BT E 5. FRI% ek
i), 10 E 0 28 SR IIAEI .

VR, BT O DML, IR SOR ARV B . DA Python 3.0 JUZ BB A I C RESL/EH ki
(ELIELV -

BRI ER BT

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

e 3.6 JUA R A AR BEL SCRAFE T IE A, R R 41807
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24.6 FRHNFHEIE
VP AR R A TR 5 ST ik -

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

fraction = "_." digitpart

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

YRR, MM, BEEONHEEGT N B DA 10 MEH. BN, 077e010 RATAN, FRMEUES 7710 MHH .
T AR TR ELY) SRS B B T B S BT E SR N R A R

— BT S TR BI AT

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

TE 3.6 AR A AR T BLE SCRAE P, R 7

24.7 E¥FHEE
FERICF B RVE i SCAnF
imagnumber ::=

HE R T (A S 0.0 M8 A — X i Ros , EATMBUETERIAIE . QU SGHEA N F W
SR, VIR B, BN (3+45) o HEECT IR (R Bl a0 R

(floatnumber | digitpart) ("3j" | "J")

[3.14j 10.73 1073 L0017 110073 3.14e-10j 3.14_15_93j
2.5 BHH
RTINS
+ = * x5k / // % e
<< >> & | ”~ = 8=
< > <= >= == =
2.6 5hRTF
PAN AL IR P R o B AT -
( ) [ ] { }
8 ! o g @ =
=> += —= *= /= //= %=
Q= &= | = A= >>= <<= * %

AR T A T RO R i e = NS RN A AT . SR 2 R AT,
PERRE AT, (H ] PAPRATI 5

PATR ASCI PR HATRFIR S S, AR AT A7 B0

[l n # \

PATR ASCH “F4F A I T- Python. fEF 45 P I {EL B ERESMIE I, K BB -

[$ ?
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R R

31 MR, EHS5ARE

#F %72 Python *f A5 . Python A2 Fy H i) Ay Kl bl 0 R Ok 2 ) S R AR o (ARl
BSCEUE, I RS AR TN AL, A SR X SRR . )

BAXRIAMBAIRRS . REUAE. — DU RYERGER AR T MR DU FRA] AR R AR
HZXRAENAFT AL 1 s BEAF AR RAFR RS R A 1d 0 REOR I — R FETRR
SRR

1E CPython W', id (x) LRI x B9 NAERY L

XA IIU R E IR G TR AR (B X GOR BA KIERIE? ™) I HE LT %2R R ] e
{H. type () PREREIR [ PRIGIRI CRBAGHRENSR) . S5 F, —DURI LR AN

AR !

ARG AT DARCAE o ERT AR X RABPR A oT s 55 (HANR] AR R0 SRR T AT
Feo (ARG GRURAL G XA AR GG, HIaE WESCER, RrEEBSUAE; HE2X
B ETAAENR, B &I RER A UL . I, ANRTAEFEA 4% 45 ) T A BERL
AR, SEFR S SCEHRAD . ) — ARG A AR R i 2B s B, By TR AU A T AR
1 UL AN S F 2 ] A2 1

MR AIENE S IR, M TCIETT RN EA TR BB B SR M. Fe i B S BLHEIR S0
[ e 5 4 W AL ) - ey S SIS ISk S A o g RO R, I BT 5 PR O 0 G IS R

CPython H Hi 8 Al (W i) MEIRAS MGG EREER LI T T RO 5, SAEXT SN AT § [ 7 B [
HRER Y, AR GRUE I 35 R ERS | B3R . 5 AL oo ALBRA SRS 1 AR A0 A 2 i 0 PR 23 A HACHE A
KAF . HASEIH A ARRFT A 20, CPython IUA U AT BB . REMAGR AT [F] %] G g 57 B
ZEEALH (T AR 2 B2 Sl 56 P L)

FERD BTS2 B A BR B A A ) BB RT BB 4 IR RN DT 2 B el WO r X R AR S AT . b TR
i try..except EAMHHTE R H R AT BEO M RARFFAF -

ALERFGALEXS “ONIET BEIRANF TR SCOF s RS o 4R RPNE S B3R [ i i S e P i 2
YORENL, Aol T o3 O A B AR A, X BT RIS T BB OB OO NR S IR A B4, i — A
close () Jrik. MREUMERAERRF H BA KRR . try..finally BRHMwi ch EAERAL T HEAT IR
B EAERE T 2

‘;%%%‘T%MT AT R BT A IS — AR EL. HGEH AR NI FR, BRI Y & S 5tk ik
AT H o
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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 ERY RS br T AR [B]— AN 1) B M R R BRI AT B X R 5 L, I Rl A8
MRRVLRA RV BIINTE a = 1; b = 1 ZJ5, a fl b ATRES ] BEA 2 48 i [d] —AME S — A0
o XN int EATIAERTGE, PBCRT L 5 AT CARCEE o BEAT AT B G i LR S B, TR
ARZHAE, AR SRR R R, A, fEc = 11 d = 0 ZJ5, cMd kST
PSRRI R BrEIER SR, GER e = £ = 1) 20 B —AXRENRES e F f. )

3.2 IRERBEREH

PATF 2 Python WEIRRHI L. § A (ARSI PA C, Java BUHARIE 5 % 5) AT AE L2 HRAL,
ARFKAA Python W] BESMNAE Z HIZEA (GBI BEL. SR B A S5 45) , Al Frg R e
AP A A o A R AR Y

PATRHR A BB RA h L 5 R Rk B S R Bedg . X L@ MR A B AR S Dy AR E R A . B
IR E AER A T BE ST

3.2.1 None

PRI UG — R E . 2D EABER RS G, R I N E A PR None P71 TEVFZ LT E
POUARFORZM, BlAnA B SEWIR [HERY s 4CRR [7] None., B 2N

3.2.2 Notlmplemented

PR G —FIE. B — D EAIRERRMXTR . R N E A PR Not Implemented PjHl. #U{H
D7 AR B RO AR S B R I AT FOR BB F R MR, (R SRR R A gk 2o
SR BB A MR AR ) B R 1 7R -

#1552 I, implementing-the-arithmetic-operations.

1 3.9 JRA AR AR T X Not Implemented SRAT/RIEMHAEC WM . BAEHEISBORNEM, B4
[A]} & i DeprecationWarning. ERFEEAR AT Python UARHH| &% TypeError,

3.2.3 Ellipsis

R UE—F YA, 2 — A ER RN SR . X REAFH(E .. SN E SR ELLipsis P,
ERERENE.

3.2.4 numbers.Number

WA R BB AR, H2UNENEAREERFMEARNEREBIREER . BN G AT AL
%%g@ﬁﬁ?ﬁﬁﬁmﬂ Python M5 S R AL ROBCEATIET, HEZR T BN g R
BFRNFIFREIRENX, B _repr () fl__str ) B, BAUFEHEEM:

o ENRASINETFFHAE, SHEAENNISEERE, o4 BA R EI 4.

o FREXSTEVTREMIIG DL T R 10 #4i.

o JRIE, B/ANEUSRTTRETFER B4, AR .

o REWZE, B/PMBRGTRIFENRNZZIN, A ER.

o IETSATE Y ETRh UE R S R
Python X/ #&RUKR . ¥ mAUEORISE 5L
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numbers.Integral

B R FRBA R A R (R4 IE RO KD -

O #ik
BRI U H 8RR B 708 B AR S M A 12 S B de ol A BB AR

RERUBORT A0 73 A PRS2

MBI (int)
PERRT R TR R /NECT, AZBRT ] AN (BIEENAD . FE s B &L
HHIFIR, RS DA 2 IAME TR, BERAGRATT 07 [0) 7 R NEE 25 7

/R (bool)
BN G R B 4B (H False 1 True., {3 False Fl True [HIWI XS EME T /RXTH . /RS
RURHMP2RA, AN RETFES A S I T R 2L TEUE 0 A1 1, BIAME Bl A TE Lk
FAFERI o AR B FAFEE "False" B "True".

numbers .Real (float)

BEIERT G RR AL G AR UUNS B i 8. HL P e 2 1) BRI L A i 1 AR BEA52 4 7 IS 2 IO WL A (DA J
C o Java SLBH). Python ANSCRFEURGIERF il SRR & R B2 18 AL PR RN ARG, (HIX Rty
A FIXE T Python A X GG TT AR BEATE O REE ,  DR A B e 5 W R 2 i T -0 5 A1

k.

numbers . Complex (complex)

BEIERS G LA— XA B P S L7 BRSNS A R RO B X R R . — M8
{H z BYSEHRAIRE AR AT il L BB 2. real Fll 2. imag HARHL,

3.2.5 &%l

IR RBCNRTIR AR LA WERE Len O FRRBIFAI T YFFHKEER n i,
RO RHUEHT 0, L, .on-lo ali] BPEFFH a RIS i 1. K855, WaiNERFS, wid
I_EFPAR BB T AME. BIAN, ar-21 %0 T atn-21, BIREESA n i a P ARG IR 50,

JPAE SRR A aticg) RIEFRRTIN k5 i <=k <jPrA & H . LERBAR, Y7 —
[IRBUAHF . PAEA KRS BRI T 00 7 (8
A LFINIE SR S = A step” TES” P IRYI ™ ali:g: k) W a PRSI WTAHRH, x = 1

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

J A ] AR R AR RS I PAIX 53

AU

AL PRSI B G — B ATEDRA REFF L . (SRR R SR AT RGN, AR A g2
FTPABRCARR s (HJ, — AT AE R BT EE S | AR AR R A RERCAE Y . )

PATR T al 2R R 4

TR
AP 2 A3 Unicode A EAL AP 21 . BUETEFEIAE U+0000 - U+10FFFF Z PN BTG 5 (37
AATHE AR ] . Python A char 2RAL; M@K F4AF 8 R IE MR R — KN 1
PIFAFERRTG . PEEEL ord O APRF— ML A7 FR T U M UE TS FEIFE 0 - 10FFFF Z
MR ohr O W —DNEUETERIFE 0 - 10FFFF 2 PNIEEEEL WM KB 1 (X FEAFER X 42 .
str.encode () W] DA 25 5 I SCAR Gt A5 0ORF str 8530k bytes, 1fif bytes.decode () WA DA
FH R SEBUAH S s A o

il
— TR H AT AR R Python X§ 4. AL AL 2% H B9 2 2570 B i b =00 A
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HA A HB A ¢ ICA)) il A E Fab s Us i — M2 5k M (— A RB AR S AR

ot BROREESERBE Fk A Ul . — A Te ] R AR A I IR S B
Eah

TR R AR AL Hhry & 2 8 AFALI 7Y, PABETEE 0 <= x <256 P HEER

ANe FATHFHE (1 o' abe ') FIAER bytes () MR APRQIET XL HH, FIrH$

XFZIB AT decode () T ERIRIG A FAFH .

D3]
A AR PP SAER RIS U AT A o R AR AR aT AR E A ae 1 IR 15 A1 AR

O #ik
collections Ml array BRI AR P AR BAYE 2B 1.

FI B PRI A A 0] A8 47 6 28

Bl
S 2% H AT AR AT Python YRR . S 3R i 15 6545 fE 57 i 2 Rk A .
HRIEK N 0 81 1 5 R ICTH SRR . )

TREL
TR RET A4 WA NE ) bytearray () MG GARAIE . Fr 720 280 (Bt
se N AT A, R HAN T T P AR L B IS REAT S AR AT 2R Y bytes XTR—EL,

3.2.6 E53%R
WG FR AT HAT AN RN Ly HARMNES . HILefIAREE Frokxsl. (H2E
TArgeas A, v Y E R 1en O IREIES LB EL. S0 UL AL B R s, 25751
W BRI, PAMIEATAZ. I ZERFRESE B A
K1 S A U E R AN ] A8 0 ) 5 7 S AR A [ o 3 T B 2 A A L 1 BT EL R G SR
BEASE (BN L f0 1. 0), WIE-—EEAH HEEE S —14
H wiA P AR A 2
e
W5 R A ASE S . BT B set () MRESAIE, I HLAI R S5 AT DA i AT
B, BN add () o
EES
XSGR FR AT A A BN N ER) frozenset () MEEEEE . HT frozenset XJ 4 A 1]
A% Hhashable, &0 DAEHVESR — N EARTTE S E FHLATHE .

3.2.7 BR5

X RFZREERTIREGRTIN R E S . W TR atk] WAEBS o PIEFERTN x 4 H ;
RXATPMERA A, Wl IR E e e 1 TR HAR. N ERRE Len () T [o]— MBS ARG 25 H AL

A A A R A

FH

BRI R FR B LA ARG A BRI R LG AR E A W5 51 R g
HARTASAY, (T AR R 5 BEAT HCRE A B, JF D PR o A 5 S S IR G0 4 s A LA
PRpr—EorE . PRSI ECT SR AR 1E H AR BN Q2R Al 25 (B 2 A 2. o) ey
RS — 7 i H .

TR EIRANF , X ERE G AT AT I B U R M O™ A o BRI BB 2k
ARFIG , AELR R R HEA™ B T FHT AU S LTSI 2 AR R A 2 O B U i B
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FHUBRASKT G EATAGEN O AR ROk (BT R ).
AR dom. ndom I dbm. gnu $4E TEAMNY LS SEBURB], collections FRERLZANIL.
{E 3.7 JRA K A= A5 ¥ AE Python 3.6 i 2 Bl AR S AR B3 AT . £ CPython 3.6 FFHf AT S WA,

(LA 24 B 24 V2 A S AR 10 A f v 1 5 e
3.2.8 TS

LA RT AR, T R B 44 (SR A /1)
RPENER

P SCEREION Gen] il ad B BRUE SOREIEE (S0 3 302 SL /N BB IR Bl — NS 8000 3%, Hirp
WA H RS R E LE S35

SR RiZE
E'E g::é:
| AP 2 % 9 % 3105
function._ _globals_ %Xﬁﬁ*ﬁﬁ%ﬂg/ﬂé%ﬁ% f‘élﬁj °
| None SRHLILHY tuple, i 14 T 4 FRAERAAC
function._ closure_ MR 2D 4 2 Wco_freevars W XT38 E 24 IR0 45
7E -
BATEXI S H A cell_contents Jg@Mk. X8 H 3k
FREU A S I
HHH T EEM

XM D LA A E R :
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B

>
il

7

function.___doc

function._ name_

function._ qualname_

function.__module_

function.__defaults_

function._ code_

function._ dict_

function.__annotations

function.__ _kwdefaults_

function.__ type_params___

PRETI SO AT ER , BCE ASRAN AT R None .

PREIZAFR. FES: _name_ B .

R B qualified name, HiEZH: __qualname__
JE

Added in version 3.3.

R BT BRI AR, R A None.

B B A BN E B TE S 10 B parameter {5 41
tuple, B WIRTCALMIIE S B A BIAE N K
None,

R E G i s AR Y R AT 5

i 25 [ ST R R BUR . RS0 dice
B,

WET A TR FH. ZFHNERIES AR,
AR IR B FRYE WPRE LS ' return' . HiES
[%]: annotations-howto,

AL AP S A BROIAERY 7 5

A2 A KA W tuple.
Added in version 3.12.

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

R PR B e BRI AL X ) S

CPython H FRYSEBULSCRF I H E R LR B . AR ATRES SR & 3 0 _ERYsREURTE.
A7 KR BIUE LR ME B AT DA AR A a2 il (WIdad code JRIERTIIT)

SIBIFE

SHITER TG LGRS GEH A P E R ED .
P -

Feokiy Kt i
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FRMTTIRT AR WREBIRT SR

method._ self

& ) JE AR 3 R %

method.__func___

¥ X (% F Fmethod._ func_ .
e __doc_ ). HIS A B R A SR AR ER

H—A FAE 8, A None.

FE&AR (Smethod._ func__ . _name__ AH[E])

method._ name_

Jr iR SUTTHERAR AR, WA AT N None.

method._ module_

TP SRR ((BARRERCE) T2 &40 2 AL R BUE

FF A E ST ER R TERIC— AR @ (PRl s fl) whgetld, izt —NH
FTHE L H 30T % 8 classmethod N2 M.

208 1 MR BG SE B REC—AH PE E O FT 7 0 A A LB T ERTRE, %TEX S
H__selr  JEMERIMZEH, % FEXMNZREFHAED 402, @ EN__runc BHERZIR
KW BB S

2458 1 MR B SEFIFRIL—A™ classmethod X5 HY 1 A E-— LB EXSGE), ZART__seir &
PR AL, MHE rfunc BRI EX NI T2 R EOT 4 .

M —ANSLB T IER S, ST XTI N E R (_runc_ ), HRFEEEH] (_sel1r ) HASESHE
o BN, 24 c@—MMaE £ 0 RBEUE X, 1= & c B—DEE, WA <. £ 1) 50T
Ac.t(x, 1o

B DLPITTIENRIRIRE H—A> classmethod MR, RIFFE _selr Wl LB Sk B
BEAL, HBTCIRRFM x. £ (1) b2 c. £ HEFERTRM £, 1), Hp £ AT R

i B A KRR R A SR TR PR T B E SR WA G2 TT i X R RTER B A A
P A 2 K.

4R R

—AMEM vield iBa) (Wyield &5 TAT) HREE T ERRRN £ 25 Bd. XM R EER R AR, &
JE IR 0] — AN AT PASRATZ R B (R iterator 342 FZECE iterator. __next_ () F¥ERF-SEOXA
PRE— EIZfTRIE M vield iBAME—AME. SXNRBEIT return BB R AR ER, 1
5|k stopIteration i I HAZ BRI EE IR M EE AR E .

iR
Hiflasync der Her LAY BREE T R FR R VA2 S X BEAY R BCEE Bl A s 23R [6]— A coroutine %if
. Bt avaic FIEAA K asyne with Mlasyne for i), FHAIS WA F —T7,

ffiflasync der HeE XIFH T vield BRI BREE T EBIR N 7 £ A 8 80 SXAERY eRECAE B0 A
B, Bk Bl —A~asynchronous iterator 3142, MR [ fEasync for TEA] Y KA TEREA .
WHR P EREWaiterator. _anext_ J¥EIFRIl—A~awaitable, BEXT5 7 55 R BP0 T EL B Al

Hyield PPA—AMMEH. YRBHITE W return BB RECR R, $F£25] K StopAsyncIteration ¢
It R ket 2k s = A R A R R
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ME R

WELRR B FI X E C BB dR . INERBII B T4 1en O Mlmath.sin () % (math @— 51
WERLER) . SHIBRMZAEH C KB ER . FFaR H Sk

o __doc_ RRBHISCRIFAFE, BEEARAT NN None, S function.  _doc_

o __name_ EREHIZFR. B runction. _name_

« __self PN None (HIFZ LT —1).

o _module_ s@rR¥UE SCITTERIRIZ IR, BEE MR NN None . 2 function. _module

MEFHZE

BEAR TS B N E KA 7 — B, AR S T — A C BB R AR R BB 240
WE IR — P 152 alist.append (), HH alist 22— MFIRIR . FEHRBIF, Feokiy HiLE ik
__self  SXWBCN alist FrbMCHINR . (RJEIERYTE (5 H 45261 77 i AT . )

Bk

ok

PR AP IR o XSRS G R HARR)E B SOy T, ERMAI DA E R new () BIASIAE
B, WHNSEAEES _new__ (), FHASEFNOT, Bafidh  inic O RYIRIGHTIEBI

Sl
FERZER S BT AT AE H T e S catl () JiiRAE TR A&

3.2.9 #Eir

B2 Python IR EA AL T, MF N2 % 018, B i impore #54), B2
importlib.import_module () FIPE K __import__ () SFpRECRMLE ., MR BAG W 7 Hxf 4
LR 44 28] (LR Bl AR BRI globals  JEMEATS I HEFM) o JEVES | KRBl
FEZE I A R B, B m. x SN . dict_ ["x"] . B AREE TR A R £
g (AW E R E AR EE) .

JRMERE & R iy 44 2 8 7, Bl m.x = 1 AT m.__dict_ ["x"] = 1,
BERMR EE5FAEXHREM

Module objects have the following attributes that relate to the import system. When a module is created using the
machinery associated with the import system, these attributes are filled in based on the module’s spec, before the
loader executes and loads the module.

To create a module dynamically rather than using the import system, it’s recommended to use importlib.util.
module_from_spec (), which will set the various import-controlled attributes to appropriate values. It’s also pos-
sible to use the t ypes .ModuleType constructor to create modules directly, but this technique is more error-prone,
as most attributes must be manually set on the module object after it has been created when using this approach.

ﬁf dhﬁ\

With the exception of __name__, it is strongly recommended that you rely on __spec__ and its attributes
instead of any of the other individual attributes listed in this subsection. Note that updating an attribute on
__spec__ will not update the corresponding attribute on the module itself:

>>> import typing

>>> typing. name , typing.__spec__.name
("typing', 'typing')

>>> typing._ _spec__ _.name = 'spelling'

>>> typing. name , typing._ spec__ .name
('typing', 'spelling')

>>> typing.__ _name = 'keyboard_smashing'
>>> typing. name , typing._ spec__ .name

('keyboard_smashing', 'spelling')
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module._ _name_
TR ARG ME— R B S PR X T BRI TRORER, ORI " main_ ",
IR AIRY TE R R E S PR . B2 module. spec_.name FY{EAHILAL.
module.__ spec_
R ARG KRR S HIIC R
Set to the module spec that was used when importing the module. See #523#1443{,8f for more details.

Added in version 3.4.

module.__package_
The package a module belongs to.
If the module is top-level (that is, not a part of any specific package) then the attribute should be set to ' '

(the empty string). Otherwise, it should be set to the name of the module’s package (which can be equal to
module.__name__ if the module itself is a package). See PEP 366 for further details.

This attribute is used instead of __name___to calculate explicit relative imports for main modules. It defaults to
None for modules created dynamically using the types.ModuleType constructor; use importlib.util.
module_from_spec () instead to ensure the attribute is set to a str.

It is strongly recommended that you use module.__spec__.parent instead of module.__package_ .
__package___is now only used as a fallback if __spec__.parent is not set, and this fallback path is dep-
recated.

15 3.4 A % A4 A5 B3 This attribute now defaults to None for modules created dynamically using the types .
ModuleType constructor. Previously the attribute was optional.

TE 3.6 it A & 4 A8 ¥H: The value of __package__ is expected to be the same as __spec__.parent.
__package__is now only used as a fallback during import resolution if __spec__ .parent is not defined.

15 3.10 AN & A2 A8 B ImportWarning is raised if an import resolution falls back to__package__instead
of _ spec__ .parent.

TE 3.12 fRAR K& 4 A5 T Raise DeprecationWarning instead of ImportWarning when falling back to
__package__ during import resolution.

Deprecated since version 3.13, will be removed in version 3.15: _ package__ will cease to be set or taken
into consideration by the import system or standard library.

module.__loader

The loader object that the import machinery used to load the module.

This attribute is mostly useful for introspection, but can be used for additional loader-specific functionality, for
example getting data associated with a loader.

__loader__ defaults to None for modules created dynamically using the t ypes .ModuleType constructor;
use importlib.util.module_from_spec () instead to ensure the attribute is set to a loader object.

It is strongly recommended that you use module.__spec__.loader instead of module.__ loader_ .

TE 3.4 JAS J 4225 B8 : This attribute now defaults to None for modules created dynamically using the types .
ModuleType constructor. Previously the attribute was optional.

Deprecated since version 3.12, will be removed in version 3.16: Setting __1oader__ on a module while
failing to set __spec__ .loader is deprecated. In Python 3.16, _ loader__ will cease to be set or taken
into consideration by the import system or the standard library.

module._ path__

A (possibly empty) sequence of strings enumerating the locations where the package’s submodules will be
found. Non-package modules should not have a __path___ attribute. See #2344 _ path__ &+ for more
details.
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It is strongly recommended that you use module.__spec__.submodule_search_locations instead of
module.__path_

module._ file_

module._ cached_

_ file_ and _ cached__ are both optional attributes that may or may not be set. Both attributes should
be a st r when they are available.

__file__ indicates the pathname of the file from which the module was loaded (if loaded from a file), or the
pathname of the shared library file for extension modules loaded dynamically from a shared library. It might
be missing for certain types of modules, such as C modules that are statically linked into the interpreter, and
the import system may opt to leave it unset if it has no semantic meaning (for example, a module loaded from
a database).

If _ file issetthenthe cached__ attribute might also be set, which is the path to any compiled version
of the code (for example, a byte-compiled file). The file does not need to exist to set this attribute; the path
can simply point to where the compiled file would exist (see PEP 3147).

Note that __cached__ may be set even if __file_  is not set. However, that scenario is quite atypical.
Ultimately, the loader is what makes use of the module spec provided by the finder (from which ___file
and __cached__ are derived). So if a loader can load from a cached module but otherwise does not load
from a file, that atypical scenario may be appropriate.

9&?:!1%1)‘(%@)% module.___spec__.cached 5’%{‘&% module.___cached_ .

Deprecated since version 3.13, will be removed in version 3.15: 4% & _ spec__.cached JRIHHERIEL
LA cached  WIMGATHFM. fEPython3.15 W1, cached  FFASFHIRENM AR
GrE bR IEFENATFE JE

BERMR LR b eTEREY
BT EES S A KB, BN GGE B T Y 5 e
module.__doc_
PR SO 458, ol B TR AT A None, HIEZ: __doc_ B,

module.__ _annotations_

SRR PATIA I & 2 i7s B, HRMEH__annotations Wi ESLEE, 1§55

annotations-howto .

Eirs i
TR 58 B A DA N 45k Kz @ : Module objects also have the following special read-only attribute:

module._ _dict_

The module’s namespace as a dictionary object. Uniquely among the attributes listed here, __dict__ cannot
be accessed as a global variable from within a module; it can only be accessed as an attribute on module objects.

H1T CPython i BEAS L S 05 , AR B T IS B ML i 2, BT 7 A 1
SG I ABBER I FAS, WT A R AR RO IR S DA B B i e gt

3.210 HE N3

A XA A — o il 2R SORBIEE (B W5 2 3L —79). D 2EA — il i 7 Mo 52 SE 3 fir

ZE3A) RIFMET N SHEAACHTER TP AR, BN, c.x 2 c.__dict_ ["x"] (RIdBAF

TE— LR TR G At HAE LR PR 7 50 o MRTEH AP HREIE AN RIS PRI, SARSEAE RSP ATk, X

ISR C3 DRV, BIGEAELE B A)E RGN BEA 22 S AR B AR I 3] PRI et
REPRFFIEARAT N . A7 5K Python i I C3 MRO [ (i§ Al {E python_2.3_mro £ 7%

B—AREIEG I (RRL N ©) 27 E—DIITEM GRS, BRI —__selr JB¥ER c Bk
BITTEM G MER A4 staticmethod XTRMT, bﬁi—ﬁg?ﬁ%?ﬁ?%ﬁ%ﬁﬁ%ﬂ%@f@%%ﬁ%o ECEN
BRM__dice Kbt & NAESMRBUS MR AT 28 S5 o a4 5 —,
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RIS B RAY T UL, (HA SRR L.
P Z PR (30 LA A — A6 (R 30

kR

B

I

L

¢l

type.__name_

type._ _qualname_

type.__module_

type.__dict___

type._ _bases_

type.__doc

type.__annotations___

type._ _type_params_

type.__static_attributes_

type._ firstlineno_

type.__mro

RIEHR AESFY: _nane__ B,

FHqualified name, FIESA: __qualname__ /&

/I& .
R SRR 2 FK

— PR 1 42 53 8] G SR IR f) AR EE
RESH: __dict__ Bk,

— AL R EL R tuple, XTTFE XK class
X(a, B, C) WK, X.__bases_ ¥%T (a, B,
C)o

RS FAFER , WERARE XK Noneo AL
F2E4k7K . if undefined. Not inherited by subclasses.

A dictionary containing variable annotations col-
lected during class body execution. For best prac-
tices on working with __annotations__, please see
annotations-howto.

7ot

Accessing the __annotations__ attribute of a
class object directly may yield incorrect results
in the presence of metaclasses. In addition, the
attribute may not exist for some classes. Use
inspect.get_annotations () to retrieve class
annotations safely.

A tuple containing the rype parameters of a generic
class.

Added in version 3.12.

A tuple containing names of attributes of this class
which are assigned through sel £ . x from any function
in its body.

Added in version 3.13.

The line number of the first line of the class defini-
tion, including decorators. Setting the _ module_
attribute removes the _ firstlineno__ item from
the type’s dictionary.

Added in version 3.13.

HITE 7 VA SR AT 31 ) 24 2 SR LRI R WA A 5 B Y
R tuple.
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"R E
BT BT A2 E N, A B Python A AT DUR AT IA
type.mro ()

BT T — A TCIER E S ASE R HSL B HO7 AT . B SAEFSELOME g, HAh R
FAHAE__mro_ H.

type.__subclasses__ ()

T RARARAF—A 95 ) H B T 555 | AL A2 . O iRRFaR [l —A th B U5 R A
(X ARG | AL S . S RTURF % OB HES . i :

>>> class A: pass

>>> class B(A): pass
>>> A.__ subclasses__ ()
[<class 'B'>]

3.2.11 Z3op|

RSBl P xR R AR (W E3C) o A IS BIARAT G — A SO0 G S BB 2 7. iy 44 251
RS 2B AR TP AT A . 2RI P R B ANE Y, S B  p  hA ZE R, &
MEAER R AR WRLBA KRB 7 HE RO G, BB SO AN 4L,
H seir  JBYERNZSEG]. HEIEMBT BN RS PHAL; S UL ESCH K /N, 2T A
A 2 S 81 A SR IBURH 1 2 g R Y 5 N0 S B 52 940 38 25 /AT, SXREAS- B 1Y Ja 1 T RE S S R AR TE 36
__aice_ PRIIRAE. WERRKEEEIE, MNRTROIEA__gecacer ) Ik, MM
RITIEAA AR B

JE R R B 2 A LI, AR E W M. WREHA setarer ()
B delater () 5K, WRFJR %7 ¥R A B OB S I 4L

URZEIL B BA FLRFIR A AR TE, BT AR Pt . B 457k ik 64k —T5.

IR
object._ _class_
RELBIFTERYE .
object. dict__
—MNTHENRN (T5) JEENFREHARMIE N S HAEIA SEBIEAA __dice JRTE;

WS __slots__ FAT T RN .

3.2.12 1/0 IR (FHIMRILHIR)

file object Ferm—AFT T S A 2 FhbesE Jy =X 0T H SR G 8 SCEXT 42 open () B SR, PAM os.
popen (), os . fdopen () Hl socket Xf 4 makefile () J5¥E GA AJ BB 5L 2Ly R A B T 4R A A Hoth b %
).

sys.stdin, sys.stdout fll sys.stderr UGN TAERERSARERI A « B H AR DRI I SR XS 42 ;
BATTER S ASCABFTIF, R A EE io. Text ToBase MR E LMY,

3.2.13 IRy

2L fARERR N ARG T O R BB R 45 I o AT SCRT RERE AR R MRS AR Y SR A4k, S
AT R WAL —IF 4

REBITR

IR GITR %% A F 79 a9 W AT Python R, BibRbyrecode, AR5 X GRANBREON AR B IR SIAE T bR HIOhS
AL E X R B R g (B R R G, AN RAEE BTG MHRASHES T
T RS RIMAZ BRI RN (B ENZFR st T R ) . SRBXI G, XA,
WAEEX ARG ORig e kb 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

CO_names

co_filename

co_firstlineno

co_lnotab

co_stacksize

co_flags

Added in version 3.11.

PRB AL B A RS (B DR BTE SRR
AEGNMERES)

Eg?@ﬂl‘ﬁﬁﬁ%ﬁ} Y EEC (R A BOAER

PREC AR R 70 2 %R (B RAE0AE
HZH0)

BREE I B 2R R (95ES)

—/~tuple, HA & REH REAZ BRI A TR (A
i 2SI )

BB R BN 2 2> — A nested scope FIT5| F W) 5 <R
RE WATRRY tuple,

—A tuple, H &K A nested scope 5| FATESNER
Y& 38k 55 | Fi ) containing the names of & vy (4] &)
T 5 MZFR. BigZR function.__closure
HE: MR EATRNEIH 2 aiEEN.
— N FIR BRI bytecode $54 F7 ) B FAFER

— A R B i bytecode JT AT Y < T {EL Y

tuple

— A BB ) bytecode BT 945 BRI tuple

B FTAE SR 2 B

PR — AT I AT

— AN T Mbytecode fii#% i BT S 1 WL 7
Fref . SORCEZ AT, HEH PRSI TR
312 AT X R B A B
JE-nIfEAE Python 3.15 FHAS R .

it 2 E AR X R AR

HTFX— B RESrEA T SR IS Y 2

PAUF @&t X co_flags & SCITEARNL . WIERPREE ] *arqument s iR ZAL AR IO E S HO B E
0x04 i3 WIREEE **keywords AR ZATEEURN TS HOBEE oxos 1 WIREECE—
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A RSN 0x20 3. 12 7] inspect-module-co-flags 7] HE H4 B4 HEFRIE SEEN «

AKFFVERH (from _ future_ import division) Wi co_fiags HHAALRFE N AR XT 42 1) 2 i3
TR EH THREE R A1 R R BRI 5 T AR R BRYE R R 5 B 0x2000 fi; 7E 5 FL1 Python fiit
AR 25Afi F 0x10 Fll 0x1000 i, .

co_flags HRTHAAERE AR B BE N ERGE o
WA RE R — B, Weo_conses WS —TURZ BB SO P AFH - B8 SRR 5 SUNA

None,

REH R FHE
codeobject.co_positions ()
A ] — A R G g S byrecode $84- TR AL EL Y AT IA AR 4R

Jﬂﬁ:ﬂ%{t%%ﬁlﬁ]@/a\ (start_line, end_line, start_column, end_column) EI/J tuple, /E;EP%,
ASTCH M EEACE 7 gid e | S BT TR ARSI A . FIME B2 45 TRAIEAT AN 0 FFIR RS 1
utf-8 AT L i

B BT RER Rk . ATREAR AR XA G O T RTEIS R AT
o [ffHF -X no_debug_ranges iafTEBELS .
o 1Eff/l] X no_debug_ranges B AIE— T4 pye I
o G NTTHR A R 7 T4
o T RS L TR BRI To VA Fom AT 9 515 .
WA BN OUY, JCA R BT ER AT A None.
Added in version 3.11.

O #ik

BERRE R EAE RS X R R AAAE 07, X 1T BE S S 3415 ) which may result in a small increase
of disk usage of compiled Python SC{4 /& F B £ 25 18] B R e 15 FH A0 O 79 38 i, B2k 4
A SME S A/ BGEFT B AN L5 B, W PAEA -X no_debug_ranges fig TR EL

PYTHONNODEBUGRANGES Ff3EAF &,

codeobject.co_lines ()

IR [ul— AR Kbytecode HYTESEER IR BRE ARG H7 B — T2 —1 (start, end,

lineno) tuple:
o start (—> int) BT byrecode JEFEFF AL B L & CRIFEIZALE) .
+ end (int ff) fRFRAXS T byrecode JEFEAR RO B WM E (AMIFFIZAE ) .

¢ lineno g—MFkbytecode JWHWIAFT S int, BEE ARG & Y H N A 535 B 50 175
j'\j None,

FEAE A H R AT SRR R A
o B —AEERFRA 0 /2 start,

o (start, end) JUEPRHEIRBAIES . WHtEUl, X FAEM—X] tuple, 55 " AH) start
’IQJ“%:F%%/I\E@ end,

o ALPFEEEA SR XTI =04 A end >= start.
o PPAERERG—A> tuple [ end KFEE T bytecode BRI,

TILERE, Bl start == end HLZARVFAY. F 9B 37 52 WU AL, (Hbytecode
G TR BR IR LT

Added in version 3.10.
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& SR

PEP 626 - 1EJRAIE A 1T P HRS S 4 7
5| A co_lines () £ PEP,

codeobject .replace ( **kwargs)

=}
J o

R ACADXF G —ANRIAS, 38 R 1 B .
RAGXT G Bz BUK KL copy . replace () T2 HF.

Added in version 3.8.

LITBGE

Wi R FR AT EATRTRE B @ xS i, RSP A M A R B R AL

FE RizE

frame.f_ back

frame.f_code

frame.f_ locals

frame.f_globals

frame.f _builtins

frame.f_lasti

femE— Rl TR S), e R
e R IRTRI AR BTN None

M IEE AT RS 2o DA JE R &
—A> T FEF object._getattr_, PS4
obj fl "f_code",

R AR o s AR e Nl i 0135 P PSSP B A
—“optimized scope, X W] BRI —ANEE B AR
XS o

TE 313 JRAS A A AR R G o] —AS LA A 3k
R

B T &R A 5 T2 W

PWUHTERNE (M) 24k 7

WIXT SR “UEFRFE S (R R A % ibytecode
TREHIRT])

AT SR

frame.f_trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_ lineno

WRA None, NRAEACH AT IIA]I I ] 45 28 5
B0 BR (Pl IR o) o 30 A B TR
TEME—NFMH SN _trace_lines).
FR%JEMEN False AZEH B MR EATALA
BREZHF

FRZBPEBON True AARVRR KN BAEBEFIT,
T TR R R B pR K5 | A Y S o b B R R Y
PR X ] fE & T HOR E SO ERERR TN -
I M HIA TS - TR HLH A — IR B R B
MRk AL 24T (DUR T RIRIZRIM0) o« Wikes
] PAJE I B ARSI —A Jump fip 4 (EPECE
T—&iEH]).

3.2. IREXBIEREN

31


https://peps.python.org/pep-0626/

The Python Language Reference, A {Thi#% 3.13.2

PR R I &
PSS E S RV

frame.clear ()

BT SRR B R A 1 i & or 2 2 1951 . I B, AR g T — tgenerator, BUAEIK
%%4)%%}}(%% XA B FATHG Ko RIS (Bl ik —A SRR e (S 6
LiDE

ﬁngﬁiz@ﬁﬁﬁﬁﬁﬂzzEfﬂ%?EzEi{tiﬂﬂ”é?%[ﬁiRuntimeErroro
Added in version 3.4.
TE 3.13 A AR AR o 2205 IR L HGR I WERF 5| & RuntimeError (AT OLRE 2 W) -

EEIPOE

B R AR A TR E R . M5 E AN SR x5, W] DU
types.TracebackType EaitﬂﬁﬁUﬁgo

TE 3.7 WA A RS BUAE IR0 g2 aT PATE 1 Python (U5 2 b5l fk .

X R A R A R, YA R T A B AR TR R I, AR DN RITZ SR 24 i 213 2 iy
ARG M A— A A BRI, TR AT AGE AR ER B . (2 0lory 15 6] —%.) ERIfEN
sys.exc_info () FTiREIRICHIEE =T, PARIHZRRRR __traceback  JEIERIIREL.

MR AELE T AL BEAR I, ARERERS (PARGFMAR) BABISRERT BRI WERRERRAL T A AR
X, BEFHEN sys. last_traceback fIEAI A

X R A A X 4R, DU Rl G (4 B SRt AR AT E A cb_next R A BUSE I 26
PR o

Rk K m i -

RIS /2RI AT AT £ .
traceback.th_frame U7 W %R A B % — A W obdect.
__getattr__, PS4 obj Ml "tb_frame",

7 S R A T A TS

traceback.tb_lineno

HR S

traceback.tb_lasti

[ 3] T AT S R R fe— A9 T RE- S i xt 2 AT SRR, SRS R AR oy TR R HLCA IERE )
except TAJERA rinally AN

traceback.tb_next

FRIRB T S @M to_next SEARIRERH AN — 2 CHAEAERFERIW) , WEREA T —ZEH0N

None,

TE 3.7 A B A A R m B R T 5.

LWk
RAMBPINAFIR __getitem () TPRFTHEMMYI R S REA I NER slice O BRBURAIE.

Rk BB YE: start ML stop N ESY step NAKAE: AAEUNE M None . X L@ PER] HA L

PRI SRS

32 Chapter 3. #iE{E®Y



The Python Language Reference, A {Thi% 3.13.2

slice.indices (self, length)

BT 2 — RS length FETFAEY] Xt G T E length 485 K45 H ¥ 4101 7 (A
AT EBLAMAT i o HaR MER =SB RN oA s LB 5 )R | start R stop 515
PAR step ARAf. 325 M5 A% BB 5 IR -5 1 ML) AR — Sy Oy 2UAR B

RSHERR

FRSITEN AR L 7 — PP SR s O G T R R T A ST IRR T R R B H A
PR RERT, G R ST xS MM SEBER SRR — S B R, 2R
R R AR, EARWIE— P HSTEXR W RTINS #E o g i
Ij\]ﬁlﬂ’{] staticmethod () *@jﬁ%&;’é@”@o

KFEMR

RITEMNG G ITELRLL, A HADRT R ked, 228 MREERSHIRBUZ N S8y ). 28
7 RAE X R IR AE D AT A B A ESChHiig, W kel 7k . Ry ER gt N E
classmethod () 7]‘@1%:%%@']@5/‘10

3.3 ¥R IGEBR

—NIENT DA I R AR A PRIG) 5 358 SC Bt R R TR BGE I R R AF (B InSE RIS sl S
DIR) . iXJe Python LB 38 HAF E 8T, AWK AFTE LETRIE T BT E TR, 250
KL, WR—DEELTHA__getitem () WITIE, HH x RIZEM—DLH], W (1] BAGEH
T type (x) .__getitem__(x, i). BRACAUIHIBISMEOL, LEBA E SOE 24 7 IR MBS AAT S A 1

Ve 5| % — R4 GEHE N AttributeError B{ TypeError),

R MNEFIR TN None FRXT N EAEATT . BN, WR—DRF icer () BM None, MIZFE
AREARTERA, RIS HSEBIAA iter O 5K —A TypeError (M ARLEEHEE  getitem ().

TESE BT AR Py BB AG 20T, AR B2 0 — SR AR UL SE BURE BE X A T S R i b 24 12 2 I
Bhn, FRECEAN TR AR T 3L A S8 A, (BRI A T REsi e 2 . G A i i — 4
SEA 2 W3C 1 SO SR B R ) NodeList #2110, )

3.3.1 BEXEH

object._ _new (Cls[, ])

VA DA ols RS Bile _new () @—NERSTTE (BRI DARAS 75 2 18 X Hb =
M), BI KBl i @R AN — S8 HANS S WL A S s 2ah A ohf2k
IR D e new_ () PR HELR A A 52 S5 GEH A2 cls 1S5
LR ) SE B2 P 24 S EH ] super () .__new_(cls([, ...1) WNMEELEKN_ new ()
7R AN S BRI AE IR [0 2 B R T TS o B i L5
WR_ new () TEMEXT G R I FLE R B T —AS ols BSEB, WIRTSEBIf)__inic_ () JF
ERFA _init_ (self(, ...1) BYENHEME, ot self S SLBim A S B S HE AR5 1
15 AR S .
TR new () KRBl cls WISEBI, WEHSEBIK__init () JF¥EMIANSPIAT.
__new__ () BWHRYEER ARV ATAS R F-2E (BN int, str 58 tuple) & il LB A IR . B
SAE H 8 T g E 3R DA E e A T AR

object.__init_ (self[, ])
TESEH GHL new () #EBIEZ 5, RENFHHE Z B . HSH S &3 AEMERRANS
B . —ANEBWMRAE  inic ) HyE, WHPRAEMZERWMBEAE  inic ) F¥E, UM
S B DA PR SE B LS I IE R R4k s B4 super () .__init_ ([args...]).

R GR_ new () Fl__init_ () VMEMIESERIN (F__new_ () B, HW__inic_ () &
Hil), FrPA__init_ () JRPEIFMEHAERE None, TBIMSHEBZITH G| & TypeError,

2 __hash__(),__iter_ (),__reversed__ (),__contains__(),__class_getitem__ () %ﬂ __fspath__ () ﬁ{iﬁﬁlﬁﬁ%%ﬂ‘
B HABITEAIR S 515 TypeBrror, (HHARELMKH None A HTA X RMAT I RMEN X — A
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object._ _del__ (self)

TESCOIRFR B BN I . IR A S si i (NE2Y ) . WR—EREA _ger () J5
W5, WHPTIRAERZRMRMA__de1 () J5IK, wiwe /0 2 A & DA DR S5 10 23500 I
k.

del_ () JrIERT LA (HANHERED i ad A %S BI ) R S | RIS A B RN R &
o __del__ () JefS AR A N GRS R U T2 BAR SE BB E R BT CPython
PRSP —RK.

YRR I H A PRUES AT IRIAAERIXT SR __del () J7ik. weakref.finalize fRfit T —
LAY 5 AT A 24 06 GRSy 3 e S g 20 4355 2 R

S |

O #ik:
del x FHFAEBERM x.__del () — HIFEHF x WIS HITEUE—, MEFHMNESTE < 51T
B Ry IR

— A5 AEER ] AL IEXF SR 5 T ROAE . A M OLT , DEPRRERS IS el 2 g 18 s R e
M ds MER. S 2RI — 9 R R 24— S AR R AL P Ak . i) R A e &
FUNZRE, ZF5IHE B CHEEE, B2 G IAER R B Wi 5 &

&SI
ge BRI

A BY
T RM__del ) Jriki PR EATE , FEHIATIIE 24 0 7 WA 92 ms, SO8TTE

—NEEH| sys.stderr. JRFIHL:

o _del () AAEAREAMBIITIEN, WK AEEAERAN, WR_del 0 F
TR A ZE R, WTRER RSB, BIANZSIRE N AT _del_ () T
T AR AR BT AR

o __del () AJLAYEMFRESS RPN BgIAT. Ik, ERETRKERAR (65 Kb
) WTREC PR BN None, Python S fRAESEMN BRAKLE 44 FRABRAS T I &AT ki 2
SRS RN R At 4 JR AR s AR E AR AR LR & )R 5 |, XA B TR
ARIBRAE__del () J7igcd ISR A -

object.__repr_ (self)

Hi repr () WE BB AL —DRIRE) BT FAFERRR . WERATHE, XV RM— AR

Python FAZ, REPLH R EEEAMEIRENN R (REAEYLHIREE) . AR EE, TR

@ﬁﬁiﬁﬁﬂ <...some useful description...> E@??ﬁr‘%o ﬁ@ﬁﬂ‘ﬁ%*&??@%Xj‘%o ﬂﬂ%

éfﬁ%XTgﬁwnfmﬁiﬁigﬁmim7WE%?@%%%%%“%Eﬁ”?ﬁ%%ﬁﬁ
2fEM__repr 0

This is typically used for debugging, so it is important that the representation is information-rich and unam-
biguous. A default implementation is provided by the object class itself.

object.__str__ (self)

Called by str (object), the default  format__ () implementation, and the built-in function print (), to
compute the “informal” or nicely printable string representation of an object. The return value must be a str
object.

Wk Sobject . _repr () WIAREBIET __str () IEARTHIR E—NFH R Python ik :
AJ DA F B 58 B T A R

WEFA object FIE XMBAER KM object . _repr ().
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object._ bytes__ (self)
Called by bytes to compute a byte-string representation of an object. This should return a bytes object. The
object class itself does not provide this method.

object.__ format__(self, format_spec)

WAL format () WEMRE. Y. BT ¢ F@mE BSKIEPAK str. format () VA A AR
— ARG KA FRFERFRIR . format_spec ZHCR S T b IR FAFER o format_spec
SRR R REM_ rormat_ () MIZRBLRER), AT REHRDS BB ITATA W E R
A, s AR RS AR T

2% formatspec | fFARHERS AL TEE AL o
R EUE A — N FRFHRRT R o

The default implementation by the object class should be given an empty format_spec string. It delegates to

__str___ ().
TE 3.4 WA KA H: object ARBHY _format__ Jy ¥R AR AL AMEATAE S 745, HE51k—1
TypeError,

15 3.7 AR K AAST: object . format__ (x, '') PUFEZERIT str(x) MAFE 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

DA B AR < A i I A T S A FRAR N RN tx<y I x. 1t (y) .x<=y
PTHx._le (v)s x==y Tl x._eqa _(v), x!=y Tl x._ne_ (v). oy x._gt__(v).
o=y JWH x.__ge__(y)»

WARARE R SHOF A MM A LI, & BT R AT RE 2 IR [ AR R Not Implemented o 4 IR
B, WL R ] False B True, ANidSEPR XI5 AR PARITMER(E, It Enzs
PR BT A /REIRT (BINFE L£ iHATR40F) , Python S0 iR [BIEI bool () PABESE AN

Hik2 k.

TEFNTE LT, object M M is RELHM _eq ), IFAE R G5 R N BAA W R ]
NotImplemented : True if x is y else NotImplemented . XfF__ ne () , NS ZIE
B _eq () FXERBUL, BRIELRN NotImplemented o HEIEZFAF 2 [A] A HAML G A %
AEEAEBL: B0, (x<y or x==y) HHEIFAEWRE x<=y . BHRIGEMIZ T A Sh2E T BAE,

ﬁ%%ﬁ functools.total_ordering() o

By default, the object class provides implementations consistent with 12 }b.%%: equality compares according
to object identity, and order comparisons raise TypeError. Each default method may generate these results
directly, but may also return Not Implemented.

WA __hash__ () WHIKBGE, TR SIRE H & HBGE I 0] 1 ML ¥ hashable 35
I B R — L T

X EEREA XTSRRI A. (FEA DSBS LFRZ BN SR ) w2 1c 0
Mgt () HAXMBRIRE, e () Fl_ge () B NXHHIRYSS, M _eq () Fl_ne_ ()
NEZENTH SRS RPN BRERYRBURTR, BAEIERIN AR AL B B R ) B sk )
%T&%ﬁmm%ﬁﬁﬁ’iﬁwﬁ%&%ﬁ%ﬁ W5, FEHAWAE SR e B AC BB . BT RAER
%% oy o

MBI ITVER PME Not Implemented PAAMIMERS, == Hl 1= ZHAPRHIRNRE is #l is

not,

object._ _hash__ (self)

WAL P E PR hash O W PAXT IS A SRR K R AT HAE , SR TR A AR AIUEE set. frozenset
PAJ dicto, __hash_ () MAZIR[EI—AEEL . XF 5 i 48 SRR [R] BT 35 1) ME— 4R AiE Jg M e e HL AT A )
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MG (E . MOS0 S 5 IR I R A R A (IR AE R, BB T —A
HxHZ UM Az . Bl

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

O #ik

hash () 2MN—"XFHEXH__hash__ () FEREME WA Ppy_ssize_t BIR/N. HHX]
64 [t N 8 Y, X 32 fiHEEN 4 T . R —ARISRI__hash_ () UIHEARIFEINL KN
¥ EEAT BB, SR S R A T . R — S A R B YRR python

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

WMR—ANREFENL _eq () FiE, BLAEWANIZE L__hash__ () BfE; WREE X
T_eq () HEAHEN__hash__ (), WHLFRE R HETGR Z0ENLH. R4
FKEX TR GIHERT __eq ) FiE, WEARBZEI _ hash (), H Nhashable ZIiEE)
SRR E R AT AR (SRS RIS A B AR RS, BRI TR i) o

User-defined classeshave __eq () and __hash__ () methods by default (inherited from the object class);
with them, all objects compare unequal (except with themselves) and x.___hash__ () returns an appropriate
value such that x == y implies both that x is y and hash (x) == hash (y).

—ANRUWREHE T __eq () HEAE L __hash_ () WERKH . nasn_ () BAHLE A None, 24
—ARI__hash__ () Jr¥EN None B}, AZIEHYSEBIRFAE—NFET 22 BRI A (E B IR A b5 | &
TypeError, FHEYEMM isinstance (obj, collections.abc.Hashable) IfgfIERfHLE HIHA
AT AT

WR—AFEHT  eq ) WEFERERELEN _hash () LI, MLAELKE  hash
= <ParentClass>.__hash___ %Eﬁi&%ﬁﬂﬁgﬁ%&o

WER—MEEEH__eq () MEFEEPEA IR, WAL E L4 _hash__ = None,
—NHEENXT__hash__ () PNERXHT| & TypeError B2 ¥ isinstance (obj, collections.
abc.Hashable) V& FH AR DRHI TR G PTG A X 42

O #ik
TEBIATEOLT, str Al bytes W RE__hash_ () AR — DA BRRYBEVE “mEh”. BR
EATHE— Al Python #ER b L RHFAA , (HEANRAELEEZIZITHY Python [] 2 A A] T i o

XAE A T B 138 R O AR ) - S A B VEAE SR L R AR TRICR D O(n?) 2%
HIERFEL IR & B . 1525 http://ocert.org/advisories/ocert-2011-003.html T ¥ .

AR A (H P AR G HIIEUR)F o Python AAPRIEX NP A SEAL Gl H ETE 32 fiAl
64 PLAfE FR AR —E) .

5 I, PYTHONHASHSEED.

TE 3.3 A KA AR T BRI MG A FEALAL .
object.__bool__ (self)

Called to implement truth value testing and the built-in operation bool () ; should return False or True.
When this method is not defined,  1en_ () is called, if it is defined, and the object is considered true if its
result is nonzero. If a class defines neither __len_ () nor __bool__ () (which is true of the object class
itself), all its instances are considered true.
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3.3.2 BEXLBiA5E
FIDAE SCTF Aok H e R SEG @M (x.name BIGEHAT . TRAESOMER) R4 5 L
object.__getattr__(self, name)

Called when the default attribute access fails withan At t ributeError (either ___getattribute () raises
an AttributeError because name is not an instance attribute or an attribute in the class tree for self; or
__get__ () of a name property raises AttributeError). This method should either return the (computed)
attribute value or raise an Att ributeError exception. The object class itself does not provide this method.

WP R AR R T E R URREI, W oecacer O REBAN. (XBAE oetaccr ()
Bl secater () 2RI REAREE. ) BCBEE T B0 TR th 2 B 7R by
W__gecacer () YR RTEV I SSOIRBCALIR P E YRR B X F OSSR, SRR E 3
I PR I AEAT T2k A B A ) 7T DA S B 10 56 2 . 3 2 F T
H9_getattribute () 7k T ARELERBON IRHETI 58 & B

object._ getattribute_ (self, name)

WU V5 25 0 A A Mol R ) DA S PR 2R SE 0 J@ i i 1) o AR 2B SE LT __getattr (), MG
FERESYHN, BIE getattribure () BRMIHHEEZTI L T AttributeError. M ¥E
W2aR E (R FN)) BIEESESI K AttributeError 5. A Tl I Y TCBR
I, SR 2 e A2 VR LA A [R) 44 R 1 6 28 O R S 5 1) B I 7R B AT AT JE 4, Bl A0 obgect.

__getattribute_ (self, name),

O #ik

BT AR i R TR TN B3 2 XA I S5 R 18 DL 2 5 IR YRI5 T B > 9
Bhid. ST EEK.

T REE I BUBBE DI, 51K —A #HiT S object . __getattr_, PS4 obj Fl name.
object.__ setattr__(self, name, value)

W EAE— N B M 2 EORAE B R o XA S B IE S AL (BIRHE O A7 2 2017 L)
name AJEVEAFR, value FyEIRE JRTEMIE -
WR__setarer () MEWREL —DLGURYE, ERIZHMFE A WELIIE, B object.

_ _setattr_ (self, name, value),

PR ERURB IR, 251K #HIFEf object . __setattr , [ffHF 54l obj, name, value.
object._ delattr__(self, name)

RMUT _setacer ) HHAERAMBRTTAEMREL. BITENIZIIE del obj.name XTI RA
U A B

XFREE O BURIE R, 51 %A $ T3 object . __delattr_, [ffHiZ%{ obj Fl name.

object._ dir _ (self)

BET5 IR AR R R SR air O BRI . R BHEAAUN — D AEART SR dir O SR
AT AR SN S X HAE -

B R R

FRRSR __getattr_ Ml __dir_ iRATHE R B 5@ SOSAHB T . BEERZR __getattr_ PR
BN 23252 —ABH, HAFRAE— a4, IR E RG] & AttributeError, WIHIE
HEFAERRobject . __getattribute () RIEBHAFTR BN ENEM, W _getattr_ XTERL
%Edict_ A, KRBT 5 KA AttributeBrror, WIRIKE], B URMEA B H R 45

_dir_ PREINCANIESZATI S AL, I HaR [N o] 5 2 FR i AT R R AR - e L
WERAFAE, FoES - PERHPRIRIE air O RBAE.
TR AN 5 BLRAAT N (BLEJR MR EPEETE) . PTRAKFBIRXT R __class_ JRME

“H—> types.ModuleType T2, Filan:
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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 {attrj}...")

super () ._ _setattr__ (attr, wvalue)
sys.modules[ name ]. class = VerboseModule

TE XA __getattr_ MIBRLERIBRE _class_ REWME R IED) MIEAETIA R - Bk
Vi 4R B (AR R i AR N ) AR i @l i A e 4 JRy = 5 T ) R Z MY o

TE 3.5 AR EASTE: _ class_ BIREMEECH TS,
Added in version 3.7: __getattr__ A _ dir_ AEHJE M,

& B0

PEP 562 - Bidh _ getattr__ fll _ dir__
A THIRY) __getattr_ Fl__dir_ pREK.

SCHlHHIR 2%

The following methods only apply when an instance of the class containing the method (a so-called descriptor class)
appears in an owner class (the descriptor must be in either the owner’s class dictionary or in the class dictionary for
one of its parents). In the examples below, “the attribute” refers to the attribute whose name is the key of the property
in the owner class’ __dict__. The object class itself does not implement any of these protocols.

object.__get_ (self, instance, owner=None)
T DR BT A 3 K JE e (RIE TN B0 e mny @t (SEplEvim) . ik
1) owner ZHJ02 i 4 251N instance ;2 A5 R @A S0, WSIE T owner K15 ) & 1 U3 [1]
None,

W YRR 23R BT RS E ) JE e 251 & AttributeError SFH .

PEP 252 $80]_gec () NAPE— R ASEIW ARG . Python |5 B PN B I HIIA % SCRr L
Mo S HZ, FRLess =05 T H AT REEOR AT >S4, Python H B getattribute () 5
MR XEAWNSE, TR ENTE G BRI L.

object.__set__ (self, instance, value)
P D7 ¥R DA E instance 18 7€ W9 T 3 281 SL B IR VA B EL value
;%:{f%“, W_sec__ () B__delete () RFHEIRAEN BARHIAS" . EZATTES FE A

0L 35 o

object._ delete_ (self, instance)
i D7 ¥ DA instance 35 & W BT AT 5 S S B SR 1 -

TR LI AT BEAFAE __objclass__ J@ME:

object.__objclass_

JEPE __objclass_ 2 inspect MIHUREENTEE M GE EME (IERBLE IR MEA BT
SASIKBIERIBITIN NG ) o X T AT XTGOR UL, &R AR B B0 s BOR f e 2 (5
TE) WEGHWERE M ESE (BN, CPython &1k C LIRS E T A B E LA ) -
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T A 28

BUick, At la e T e, My ) BRI g8 s 5 v iy B 3K
¥%L_M_ﬁﬁ_ﬂ$Lﬂﬂﬁq_Uom%é4ﬁ%%XT%Lﬁ&¢mE%¥¢;?%H%ﬁ%
RS

JE M ) A BRAIAAT R — A R S P R, R E SR B, e x FIERITF S a.
_dict_ ['x"'] IR, SRIG/2 type(a) .__dict_ ['x'], $EFRMKIKES type (2) W BRI, A
k.

B2, RPN AR E LT AR x4, W Python 1] G4 R ERIAFT M- G4 MM il %
FiE e DX EAR K AAE R S P EE WIRN BR Y DU AR T 5 A IR w5 v B Ll i 5 s s

HOR SR A R — N E a.x. SBINAET K a MiE:
A
I AT BAAEL I AS A AL R ) O 20 ) P A B e — R S ¥ . __get_ (a) .
JI e
ARG — AR R, ax B NI type(a) . _dict__['x'].__get_ (a,

type(a)).

RYPE
WERGEER] DI, A.x PN A._dict__['x']._get_ (None, A),

I
Ff) super (&, a).x KA S ARIIAE a.__class_ . mro_ HBREEAE A 2 ERHERE
BRI B. _dict_ ['x'].__get_ (a, A). W x NEFEIARE, WIAIIMAS HR B E .
XHFSLBI g8 8, A iR g G S R BT 8 T MR IR R v . — MRS W DAE L get_ (),
__set__ () Ffl__delete_ () WHTFEHAE. WMRBEAENL __get__ (), NEJEMHERR B R4
H 5, BAEX S ag L p) g A A B A . WERAARS E LT __set__ () FI/E __delete_ (), N
R NERRE A R E AR E X, WE RN ER R AR . @, SRR S E XL
_get__ () Ml _set__ (), MAEBIEFRIAZMEA _get_ () k. BXT _get__ () il _set__()
(R/SY __delete_ () MIBHRE AL S 2 S TEH LA FH A E L, SN, JEREEHT AL W v] 9
S T A
Python 773 ({335 fl estaticmethod Fll @classmethod BMHHITYE) HEVE N IEBIRFAR 2L R ST HLAY .
AT, SEBI ] DA E TS k. X SeiF A SB35 40 R 28 i HAth SE IS —HE AT R o

property () MEURIENEIRMIAE ARSI . HILS B e E AR BT .

__slots__

__slots__ FRVFRRAT S AL BB B R (R0ASAE @) IFER IR aice R _ weakref _ (BRAEZTE
_slots__ Wi X HU A I el @ AE AR T . )

MM _dice nTPARZETE 0] JEMA ol B 52 224 R T

object.__slots_

RXANRAF R EC FATAS . AR A SRl iy SEBI T 28 AR AU P AT R _slots__ 220
CLFE A A PR B 25 () LR A SO RN SEBIBIEE dice T weakref .

i __slots__ FTF S50
o MR A _slors__ [IZEET, SEEIRY__dice_ I _ weakref _ JRMEIFEZ VTR o

o W __dict_ AR, SBIMARES RIE _slots__ & P HAS RIE. 24— DRIV
AR IERF T K& AttributeBrror, WERFFEBNSHILHAL B, WERF ' __dice_ ' A
e __slots__ H IR FAFER RS

o WERREGEEDLHIVCE _ weakref Atk WIE ST _slots__ WSS ST HSL IR 55 5] . 4N
REFLSFFETIN, MERF ' __weakref ' MIABIE _slots__ B FARFHRFHIH

o _slots__ JEild R AS R AL QG i 5 FERBER B, WL, KA RSN R i
__slots__ ¥ SCHYSEBIAESBCEERAE BN, KM & B SR A e .
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o The action of a __slots__ declaration is not limited to the class where it is defined. __slots__ declared in parents
are available in child classes. However, instances of a child subclass will geta _ dict__ and __ weakref _
unless the subclass also defines __slots__ (which should only contain names of any additional slots).

o WIR—ANKE RN EAERA SR WA E X, Wi 2RO EE RSBl A B A al i) (R RE
ML IHAE RIS T R) . XEMERTFI S AR E Lo R RES TR IN—NB 11
IS ARG 2

o IR AIRA H "variable-length" W & X A Il int, bytes Ml tuple WRE XL TIEEN
* _slots_ * N¥5| & TypeError,

o AEATAEFAFER [ iterable F T DAREIRESS _ slots__.

o WARREH—A FHEL _slors__ TR, WZF I B ERE LA PR FHE g R R
TN B MR HE inspect . getdoc () PHIFFAE and displayed in the output of help () W4+ ER
SO AT

e _ class__ assignment works only if both classes have the same __slofs__.
o A ZMALCRN ZEYORME AT, (BRI EEA B AL B B (HUAt SR
IEA 2R RAT R i S RAET] % TypeError,

o MR AKgiterator T _slots__ W2 ik R as i MERIEE — A descripror . B2, __slots__ J@IERFH
—A k.

3.3.3 BENKEIE
B NRYIK T — AR, DIEXNLE LI init_subclass_ (). XFE, BIARGREE T
AR RE. X GRS A R U0 e, HRMigs HBRsg m e 010 B i Re e 28, M
__init_subclass__ W HEAEMTE X TIZ B RTEAR R T2,
classmethod object.__init_subclass__ (cls)
T IRA: T2RIT O T o ols K48 1B 7280 WA SO — ANl s v, it
TR R e 5 2 T
B — DA XBEFSHIPAL S EREMW _init_subclass__. i T 5 H b ]
__init_subclass__ FYRHEE, W AEIETHER KBETSEHEG M S L5 5, filan:

P
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
. J

object.__init_subclass__ [ERIANSEEAAHRBAMEL, RAERALESEOM G| & — k.

O #ik

JLRAREIN metaclass P ERBILEHIHAES, HFASHPESE _init_subclass__ HILEL.
Fhritoee (MAERAMERR) Tl type (els) i,

Added in version 3.6.

M EPRIERT, type.  new () 2L EIFXHPWH __set_name () BTN R IATH
P
object.__set_name__ (self, owner, name)

TEIT A I owner YA H B . XS EPIR(EL %I name:

class A:
x=C() # B#EH: x._ set_name__ (A, 'x')

40 Chapter 3. #iE{E®Y




The Python Language Reference, A {Thi% 3.13.2

WAR A R RAE RPN AT, set_name () FAXBEAZNAN . WIALE, FA
}i{%ﬂﬁfﬁ__set_name__():

class A:
pass

c = C()
A.x = c # T AR A
c._ _set_name_ (A, 'x'") # Foj AT

PRSI 61E £ 3 £
Added in version 3.6.

JE
BOATEOLR, 2R M type O RMWHER. RESE—DHM a4 SRINIET, K2 2PU7T95E 5

type (name, bases, namespace)ﬂ@étﬁio

ROEIREE A E TR A metaclass RETSEL, BRESR ML T IS B BA LR IEAT
Ml FELAT/RBIH, MyClass Ml MySubclass #ije Meta [H5EHBI:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEIE 5 S S AR HA 5 S SRR AE T T T A i I T B p A A4 8
WA SUHRATING, R A DA S

« fil#ht MRO %% H ;

o WHEEUHICE;

o HER KA AN

o PATHE A

o BN

f##T MRO %H
object.__mro_entries__(self, bases)

R A BAE S E P A type BUSEHBI, WISHEZFIHF K _ nro_entries_ ()
e WMHRKE T _mro_entries_ () J7 ¥k, W AE B E 2B % A2 o0 R o W A
__mro_entries__ () WMIE5H. %7 LBV H BRI % 245 bases TE S 1) R IR E IS0, IF Hab
%J‘%g%/ﬁﬂﬂﬁ?ﬁﬂﬂ%%ﬁﬁ%%’@ﬂ@%’@éﬂﬁﬂ’ﬂﬁéﬂo RE TR RE S s FESLREOL T, BRAnIEk
Y4k 2 o

& B
types.resolve_bases ()
NASHIENTAE T type SLHIRKEL.

types.get_original_bases ()

TR mro_entries_ () BRZAIFRBUH “JUIREZ".

PEP 560
Xt typing RUHRFIZ I AU A% SCRE
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WEEHHITTE
A5 SO E 3 24 Y TT IS MRS DA BE:
o WRBAELHIA BT E K, WM type 0
o ARG A RATERIN A Fo2 type O LB, WHSGE ML
o ARG H—A type O BISEBIVERRATCE, SO SCTHSE, WM SRR,

HOEIRA R TTR SN BRFEEM TR (ARG ) ARITA TR EM R ITTE (B type (cls)) HIEHL.
AT IRAE I TCA NN BT A X S TO ) — T2 MR — MR O R A AR, WI2e e SOfF
ﬁ%mﬁliﬁﬂﬁ TypeError,

EEEGaTE

— HHfE T840k, fiF s HE&2En a4 250 WRCHK AR __prepare JHM, BRFPA namespace
= metaclass._ prepare_ (name, bases, **kwds) WIER A (H B FAEATMEib Xk F S
B, Wk EZEE ). _ prepare  JPYERNM4PEEIN Kk, _ prepare iR Ar 4 A A2
A _new__, {HJEYE AN S0 B L a4 2 R S DB — R0 dict .

WRICRBA __prepare_ JEME, WA S RIRFRIIR N — A ZSHIA FFBRS

& B0

PEP 3115 - Python 3000 /553
51\ _prepare__ fig#4 a5 [0 44

PITEER

FEMEEPL (EUT) exec (body, globals(), namespace) EABIAT. HWHIHH 5 exec () HIX
SEEDCIAE T4 2 SRR T R BRI, SREVE A e R (RUE AT 3) 51k B 4RI RSN
VE T 24 75

B2, BP0 SR T BB ERIN , FER TR E LR I AR T & BIERAE 2 R i X4
FRo BBV LI — MBS I VERTIN, B N — 45 g o) B A 1 T iy
_class_%“ﬂo

ISR

Qﬁﬁhﬁ:fﬁzﬁiﬁﬁﬁiﬁfﬁﬁﬁﬁzélﬁj, ﬁiﬁﬁﬁjﬁﬁ metaclass (name, bases, namespace, **kwds)

IR (HERIIN R TS H G A __prepare_ KR

WRE FER PG ITEGIN T __class_ B super, RNEXMNRLELFZSHIL A super ().
__class_ g, X2dgmiEasirQld@m R Es 1. XENESHOEAN super O BEISIEFIPRIE
%F%giﬂ%ﬂfﬂﬂﬁiﬂéiﬁé%%7 T3 1 AT 24 1 ] ) 1) SR S B i B TR 3 45 O VA SR — D S 8K
1t CPython 3.6 X Z JGHIA T, _ class_ BIILRAENRAA ST __classcell  JFHBHL4IT
Ko WERAHAE, BN EALARS cype. __new_ JT, PAEREIERAMIRIIAILIZZE . ARAXARAL, 18
Python 3.8 5| % RuntimeError,

BEHEAR I type, BEEALMRASTAN type. _new_ ML, PUNESMY A E S HAFHER]
R R Z Gt -

1) type. new  FEAWHERGAZERPIAELT __set_name__ () FEMEME
2) iXEE _ set_name_ JyyERFBATHT IR LI ZSFNTE E 1 8 T TR 44 FREE TR
3) E%ﬁ%%?ﬁﬁﬁ@*ﬁﬂﬁﬁ?%ﬁﬁﬁgE@ET&Q%LTﬁm_lnl t_subclass__ () BT

TEIMRAE )G, ERURA U EEIE ST IS (WRAIIE) , MEIRRIFE N EE LW
R E 2 Jrrian 42 2518 o
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When a new class is created by type.__new__, the object provided as the namespace parameter is copied to a new
ordered mapping and the original object is discarded. The new copy is wrapped in a read-only proxy, which becomes
the  dict__ attribute of the class object.

& SI

PEP 3135 - #iifea
RN __class__ AT

TR

JCRMEAEAE ARz . el it Hil, nmd. A&, HEhHiLE L)
. A, HEZRDA K H S BHRBUE/ [F] 42 254%

3.34 BENEHIRFEREE
PAF ¥ SR EE % isinstance () Fll issubclass () NEEEIIERASTH .

R, JU abe.aBCMeta S TIX LI IR AME ARVFRHIGESE (ABC) 2y “EUEEE” HSmENLAT
REEA (N ERA), WiFHAM ABC 2.

type.__instancecheck__(self, instance)

R instance AN class [F)—> (B kR ) SEHINGR B . e LT 3058, Wi

Hﬂ[)}(iﬂr{ isinstance (instance, class),

type.__subclasscheck__ (self, subclass)
Return true H5 subclass S #00H class f—A (EEEE)IE) PR BAH. e X T e,
)ﬂﬂ%%ﬂiﬁ]ﬁﬁ l/‘]\gl;f)[rl issubclass (subclass, class).,
TR S R E R R R TR (GT). BNIRRRIE N AL L 2 hgle o X 5HET 5L
BB RO AR AR — B, HATEICR O T LA S e i 2 k.

& B0
PEP 3119 - 5L AR5 L3

Includes the specification for customizing isinstance() and issubclass () behavior through
__instancecheck__ () and__subclasscheck__ (), with motivation for this functionality in the con-
text of adding Abstract Base Classes (see the abc module) to the language.

3.3.5 RiliZRAE

L R A7 1w, ] Python Y77 35 HRiC R M A AL —Avgeneric type TEAE 2 MRAT AL 140,
list [int] EXAEMARE R A RFR—A> List RIFrAICRIYN int KA,

& B
PEP 484 — M3 fi@
48 Python Ht I T2 BUARYE A HESL
Z AR
RFTESAIZ BT G SR
Generics, [l 1 32 2 IHl typing . Generic
A KA LI FEIB A T IS S0 e B i A S BURG 225 I iR Sl ¥z R A SR

AR AAEE LT HIRINIET i __class_getitem () WA REBIEZSAL.
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classmethod object._ class_getitem__ (cls, key)
FiE I8 key ZACHR 8 ) RALR 0] — N FORIZ BURIM L T A4

MAEK FiE U, _class_getiten_ () &HSNEI . B, MEPE R BEM
@classmethod}E%%?fo

__class_getitem__ fJBH)
__class_getitem__ () B HPIESOVFFRUE R IZ BB T THHE S DATE 5 X S6 2 3 2 A 42 77

B DB T I S ] g SR B E MM 3 8 Lz 82, AP MY ME &K
BT __class_getitem () MIARUEIE R4k, B2 M typing.Generic 47K, XMW AHBECW

__class_getitem_ () SEF,

PRUEPELASNA R ER_ class_getiten () HE LRI RETIEREES =I5 JEBUAG AL 45 41 mypy Fir B .
AEVAEALATE BT RAFERPMMIE R __class_getitem ().

__class_getitem__ 5 __ getitem__

W, M SRR — GG ST AR Z AT G2 g U getitem () SEBI¥E. AN,
RIS AR B —AN28, MW RESVEIH_ class_getitem () FEH{E. __class_getitem_ ()
ARG E R S, MY 43R [B]—4> GenericAlias X} 52 .

i Ak X obg (=] KRB, Python fERELR 2 LA T TH X FE AT AL RE KA E . 4 H__getitem () i

}%__class_getitenL_():

from inspect import isclass

def subscribe (obj, x):
”””ﬁ@%ﬁﬁ "obj[x] " E’m%%nnn

class_of_obj = type (obj)

# R obj FrBRMREXT __getitem ,

# WA class_of obj._ getitem _ (obj, x)

if hasattr(class_of _obj, ' getitem "):
return class_of obj.__getitem_  (obj, x)

# BN, R obj BR—ANMEHEENT __class getitem

# W F obj._ _class_getitem__ (x)

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

#EN, JIR—NIRE
else:
raise TypeError (
f"'{class_of_obj.__name }' object is not subscriptable"

)

TE Python v, A2 H SR HANR LB . — IR E I IEREFR A ZIE W meraclass, F H K ZEIEHR
Ff type RIENENHIITI. type AHE X getitem (), XEWRFE list[int], dict[str, float]
il tuple[str, bytes] XFEIFRBEXHGE S class_getitem () HEIEH:

>>> # list W\ "cype" KN H TR, H RS H kK —#:

>>> type(list)

<class 'type'>

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

>>> # "list[int]" 4%i@fﬂ "list.__class_getitem__ (int)"

>>> list[int]

list[int]

>>> # list.;ﬁclassigetitenLA,4%&5[?'”/? GenericAlias Xﬁ%&i

(BET D
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(B L)
>>> type(list[int])
<class 'types.GenericAlias'>

SR, WR—DEBETENLT __getitem () WHEXICE, WHHIPGZE - FEA RN X
A F AT AE enum AR Hp 83

>>> from enum import Enum
>>> class Menu (Enum) :
"""A breakfast menu"""

SPAM = 'spam'
BACON = 'bacon'
>> # MEXA-—IEEXTE:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta & X Y __getitem _,

>>> # B _ class_getitem A2 H,
>>> # FHER L E—/ GenericAlias X £ :
>>> Menu|['SPAM']

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

&SI

PEP 560 - %} typing B RIZ BRI 1057 FF
T 4__class_getitem (), F 45§ Bldh I FE il Bf & 5 B __class_getitem () T A
& getitem__ () A

3.3.6 EHITTE AR

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

Called when the instance is "called” as a function; if this method is defined, x (argl, arg2, ...) roughly
translates to type (x) .__call (%, argl, ...).Theobject classitself does not provide this method.

3.3.7 {RilETIRAE

The following methods can be defined to implement container objects. None of them are provided by the object
class itself. Containers usually are sequences (such as 1ists or tuples) or mappings (like dictionaries), but can
represent other containers as well. The first set of methods is used either to emulate a sequence or to emulate a
mapping; the difference is that for a sequence, the allowable keys should be the integers k for which 0 <= k < N
where N is the length of the sequence, or s1ice objects, which define a range of items. It is also recommended
that mappings provide the methods keys (), values (), items (), get (), clear (), setdefault (), pop(),
popitem(), copy (), and update () behaving similar to those for Python’s standard dictionary objects. The
collections.abc module provides a MutableMapping abstract base class to help create those methods from
a base set of __getitem _ (), delitem__ (), and keys (). Mutable sequences should
provide methods append (), count (), index (), extend (), insert (), pop (), remove (), reverse () and
sort (), like Python standard 1ist objects. Finally, sequence types should implement addition (meaning concate-
nation) and multiplication (meaning repetition) by defining the methods __add (), __radd (), __iadd__ (),
_mul__ (), __rmul__ () and __imul__ () described below; they should not define other numerical operators.
It is recommended that both mappings and sequences implement the _contains__ () method to allow efficient
use of the in operator; for mappings, in should search the mapping’s keys; for sequences, it should search through
the values. It is further recommended that both mappings and sequences implement the __ iter () method to
allow efficient iteration through the container; for mappings, __iter__ () should iterate through the object’s keys;
for sequences, it should iterate through the values.

setitem (),
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object._ len__(self)

JA 7 YR ASE B A B R AR Len () o E\ZiZi’ZIEIXJ‘%E’JkE, PA—A~ >= 0 BREAE R . BESh, R
%f\?g%*%)\(ibooli() DT __len () J5IRIREME 2 M EAEA /Kis AR gl o 2
B

TE CPython ™', BIRK B K HAEN sys.maxsize, QIRKE KT sys.maxsize NI KL SLERPE
(U 1en()) AIEE £ T| & overflowError, ZEPj I B EH M X G| & overflowError, X4 h7E
M bool__ () Ik

object._ length_hint__ (self)

U FH Y5 PASE B operator.length_hint () MWiZIRBIXTR KA ITHE (WTRERTF S/
LBRKIE) o KN —A >= 0 BEE. REMEWATPAK NotImplemented , XHMAES
__length_hint__ F{EFEENFAER —FACEE, W ELARE R TIALIERE, IFARTERIER iR,

Added in version 3.4.

O &

P il PR =L IR s . AT B
[a[l:Z] =Db

SNEEE N

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

HATE A A . B Y) fr LR /& PA None £P42,

object.__getitem__ (self, key)

W BT VA PASE B self (key] FSRAE. X Tsequence 2%, B2z SR N NFEEL . 1EMPT3ED, &
AT RESEHE slice X5, XAERT M LR . 415 key FZEBURIERT, WWTHES| %
TypeError, I key N/FHI 25| 4EATLREI ASMAME (HE AT O8R5 | WA S22 J5 ), Y.
5|k IndexError. X Tmapping KA, WIR key JHAE] (AERZT), WM Y45 K KeyError,

s : 2
O #ik
for EAERNEERT NS WIFHIIR IndexError DAEIERAHIA I E 751 S5 R .
O &Ik
B AH AL —A class W}, T‘H‘E%Iﬂﬁﬂ#%ﬁﬂi%’éji%iclassfgetitemi () AR __getitem__ (),
SR __class_getitem__ 5 __getitem__ | fR1#HE .

L J

object.__setitem__ (self, key, value)
P VA PASE I m) self (key] WUH. VERFIE  getitem () MF. HXFFRIII LN Z
AR T T3 B ALVR AL TS D B A N, BOR T A SO R . AN IERRI key (TS| K&
WIS NS getitem () FEMITEOLAIR .

object.__delitem__ (self, key)

P 7 AL B self (key] BIMBR. HEFIE_ getitem () M. MXTR LI T
N AZAL PR T 55 i SR RS e, BTSN AR R ST R . AN IEWRIY key {H S| K ) S H Y
5  getitem () FIEMIE AR .

object.__missing__ (self, key)

W dict._getitem () FEFRAE|FH A BERHE FH PASEIEE dict 281 self [key].
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object.__iter_ (self)

WHERTETRE N — DR Birerator WHE A o VAN 2438 [0 —S g a0t 42, BEnl A
KZR A XS R IATE . RT W, BN 24X O s stk .

object._ reversed_ (self)

Wk (WERAFTE) 2 reversed O BRI M ASE B A Ao 8 B 243 (1] — AN Y DASE
BB NI AR RAE G R

WIRKIEME reversed () Ik, W reversed () W RECR B2 H 75 P (_1en ()
F__getitem  ())o XHFFINIILAIRT G G AUAEBEWARMLEL reversed () PTHRALAYSEINH E 5L
IS A SR reversed () k.

IR A IE AT (2o Moot in) i AN A8 EA T8 MR AT 2R BL. Ao, ZaS x5 n] ATR LA
NIRRT EA BRI, AR AR R AT AR 52

object.__contains__ (self, item)
P P A DA B B A B A o TSR dtem 2 self W B3 DU Sk [T B, 5 DOk [l o 0 LS 256
T OG0 7 5 B ) B T N S (BB BN
YT ARE N __contains__ () WIS, MO Eoe2ssllid icer ) TR, ARJETHE
M_getitem () MIHXJFIERMNL, SHES 554 T oyta 3o

3.3.8 BHMFAR

T SCOAN I R B 2R A R PRI A SR (AR BN BE A T OB 5E) TRt .
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.__lshift__(self, other)
object._ rshift__(self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or__ (self, other)

1ﬂﬁﬁkﬁ“ﬁ{£5{€7&ﬂﬂ9%ﬁ7{<k% (+, = *, €, /, //, % divmod (), pow (), **, <<, >>, &, *, ).
n, RFXRA x + vy E, Kb x 2BA_add () ﬁ%é’}%é’] ASEH, M2 type (x)

_add__(x, y). __divmod__ () FYENAREMTMH__floordiv__ () Fl_mod__(); BEANMIX
BERIRF|__cruediv__ (). THERNIRE R =H AR N E pow O BREN__pow__ () NV 24%5E
SURERZ AT S = NS

AN YA P AR R S TR IS HO T2, B W i%iR [F] Not Implemented

object.__radd__ (self, other)
object.__rsub__ (self, other)
object.__rmul__ (self, other)
object._ rmatmul__ (self, other)
object.__ rtruediv__ (self, other)
object.__rfloordiv__ (self, other)
object.__rmod__ (self, other)
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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)

i X2 PR S B RAT U (Bt ) BARB U H EARGEH (+, -, 2 %8, /,//, %, divmod (),
pow (), **, <<, >>, &, ~, |)e XL ENLAEL ”1’E§JZKEZ%7FHE‘@_%? HA B AR A (]
IR B, SRR x - v BE, Hh y REA__rsub () JRINRIG— AL, Y

type (x).__sub__ (x, l_IE] NotImplemented EH’ ’%Wﬂm type(y).__rsub_ (v, X)o

B =IO pow () #Kz:fifwﬁﬂi_rpow () (PR Ry il e S A 2 K 2 23%)

O #ik

MR AR BN ZE A HCR R — 126, Bt Vi s By sk, My
R T BRI AR R O R . AT Al S S A S R 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, 0ther[, modulo])

object.__ilshift_ (self, other)

object.__irshift_ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
P CH P SEBURR L ARIRIEL (4=, =, *=, 6=, /=, / /=, 3=, 7=, <<=, >>=, =, *=, [=), BHIT:
J3 24 SR I RATHRAE O4F self FEATIBH0 #JBIEI SR (GERTTDAH self (EXFFAERAD . AERIFEAT7
VEARWOE X, B ARZ 7 ¥R 8] Not Tmplemented, WIIAH V4 1 SR IR [ 3R 215848 T vk - 25091k
Pi, MR xg—PNRA__iadd () ﬁf’&E’J%@E’J;&WJ M x += y ST x = x.__iadd__(y). W
%71&0](:17 () Tﬁf j%ﬂﬂ% X.__iladd__ (y IE] NotImplemented, )n\uilyj‘ﬁi)ﬂ x.__add__ (y)
Ay eadd_ (o0 WA - KL-FE. LSRRI F . SEHRATIE S BT (2
i, fag- augmented as31gnmer1t tuple-error), {H AT HERR_E BRI —IR .

object.__neg__ (self)

object._ pos__ (self)

object.__abs__ (self)

object._ invert__ (self)
P VA PASE B — U ARIZTE (-, +, abs O F1 ).

object._ complex_ (self)

object.__int__(self)

XHA RS RRIEITCMTT R, WOTIRIR[E] Not Inplemented o WARYRARSE Hl BB EN A4 SRR S Tk, WA ZER
Eﬁ(i?ﬁ None — & BJZEEH’@ FELE D [ IR A AR B8R

4 ST R SR BAERL, WERARE M D - Bl ada () - RGNS VKA RAA SR, SO T A S8
FI A o
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object._ float_ (self)
X 05 3 DASE IR Y B PR AR complex (), int () F £loat () o B 43R 0] —ANHT R 25T A
object.__index_ (self)

T PASE B operator. index () DA Python F5 8 JoHl IR 0 R AR BRI RN &
(B A P10 bin O hex () Fll oce () B0, FELEI I AT M2 TREO . 04
PR ] — AR
WRFE X __int__ (), _float__ () Fl__complex__ () WIHF LN B KA int (), float ()
complex () >]?frlﬁli§ﬂgiindex7 ()o

object.__round_ (self[, ndigits] )

object.__trunc__ (self)

object._ floor_ (self)

object.__ceil_ (self)

ﬂ%ﬂq;@_%ﬁ‘{iw\;@ﬂl V\]ﬁ@éﬁ round () I/‘]\ﬁ math [Z[fﬂ[ trunc (), floor () %H ceil (), ]},%T%é?j‘
ndigits {545 __round__ () WIHHLZ AMXLE T 3R [ E AR 24 /2 SR X BTN Integral GHE M

int).
W int () B{__index_ () BRME XN EREL int () 2BERE_ trunc ().
TE 3.1 AR E: X int () BIES__trunc_ () WEE BT

3.3.9 with iF4) E FXEEE

ETFUERER XL, CE TR Twi ch AN S IS T BTN ERSCE B R FEA
AR I T2 A R SCABA AR B . Sl M wicn 354 (FEwith 1% &) WPk ), (2 AT DA B
BV BRI IRRAE -

RS B AR R M AR IR R AR A R RS, BUE BRI, RPFTITRYSCIFSE S

For more information on context managers, see typecontextmanager. The object class itself does not provide the
context manager methods.

object.__enter_ (self)

PEASG RS K BB T BN 3Ce wich IR S H0E XTI AR IEEE] as TR HEER H
bR, AR R

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

B IR X A T BT 3C. AAB L TS BTN SGR IR . SR BRSO TR
IR, = ASHHKEA None.,

WERGRME T 8, F HAEIEGRRO R (R e il ) . IR MR Wl ELfE . RIS, 5
TERFTEIR O R B IE T AR A 2

R __exit_ () IEANIRERG | KB AR TR, X NENTHE.

& B0

PEP 343 - "with” %4y
Python with i AIEHLTLHIE . FRAURH

3.3.10 EHIARMACEPHIESH

MAEREAX R A TR, BOAA RVFEGUR I BB S8, BIANAE Myclass PR HRA SRS UL T
case MyClass (x, y) MHRICHH. ZREM XA, RDIIE L—A> _match_args__ JEVE.

object._ _match_args_
AL B AR — AR el . iU T LB S A0 ), 07 B S HER R
Pl R KA SHL, A __martch_args__ RN BN R KRBT o SR MBS 0 TR
KOs
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H‘iﬁﬂﬂéﬁﬁ, ﬁﬂ% MyClass.__match_args_ jﬂ ("left", "center", "right") W\U%lﬁiﬁ case
MyClass (x, y) BUSFMh T case MyClass (left=x, center=y). g TSN ELH/NT
ST _match_args__ WFIURIECR; WERAIE KT, WX ITRC 5] % TypeError,

Added in version 3.10.

&SI

PEP 634 - LB il
£ % Python mat ch BEH] A FITEDLRH

3.3.11 &R X HKE

Ze X P Python X G it 17— ) R 2 20 N AF B2 2 v by I 5 5 P il N 262 A
bytes #l memoryview SEIUH, AT RE S5 =7 i E RSN XA,

ARG XA E A2 ] C SRy, (B Python SRSEIZ MM & vl BERY -

object._ buffer_ (self, flags)

B self wER—DGp XIFFR A (B, M memoryview Hitid}) . flags ZEURNKITH RS
DX SE R HERL, BIANE 2 5 sk (] (1 G IO H b2 o inspect . BufferFlags $2fft [
AR EA T3 7 PR AR [ — A memoryview XF4E.

object.__release_buffer_ (self, buffer)

Wb KA RN E . buffer ZECRTEMZ Bl burfer () IR memoryview
K5 o B A URE AT AR K BR B R DX PR . BE ¥R 243R 7] None o ANT EHATATA 7 2
(A 25 XX AN BER S I Jr ¥s

Added in version 3.12.

&SI

PEP 688 - i g5 pp X Ppil f£ Python ra] ijjfi]
5| A Python __buffer__ fil _ release_buffer__ Jj{k.

collections.abc.Buffer

Zenp X RHUH) ABC.

3.3.12 ¥R HEEK

X EE SR, IR TT VR R (AR IE AR H A ST RIS P I BE IR A A HEAE A, A R
SAERM RSP ST AR A MUBE ST R RA .

>>> class C:
pass
>>> c = C()
>>> c.__len = lambda: 5
>>> len(c)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

BEAT 95 J5 i D5 BELAE T 00 355 28 2R X SR AE N B BT A N R 2 S B JL AN RE IR 7 YR U_hash ()
M__repr () UWRXLETEMBAXERMEN THEEWERIRE, WA ENFEH M FEBI R A Sk
MR 2 2R I
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>>> 1 ._ _hash_ () == hash(1)
True
>>> int.__hash__ () == hash(int)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash ' of 'int' object needs an argument

A A5 AN IE A S — 2RI RIS E T A WA JuIERIE ", W DA AR A AR IR 5 A
Geid S T AR

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

True

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

B T T TE A5 IR S S (TS BUR Y, AT AR MBS 5 gecattribute () Jf
W, R Rk

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

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

return object._ getattribute_ (*args)
>>> ¢ = C()
>>> c.__len__ () # ALl ERER
Class getattribute invoked
10
>>> type(c).__len_ (c) # B KA H B RERK
Metaclass getattribute invoked
10
>>> len(c) # A&
10

J

PAIXRIT R Ged getatcribuce () WL HARRELS AR BEOCAR ML T B ny s E], M W24
%;#%ﬁﬁ%%ﬁﬁﬁﬁiﬁ@(%%ﬁ%mmMﬁ&ﬁﬁ%ﬁ%ﬁ%i%@ﬁ%*ﬁﬁ&%%ﬁ%
).

3.4 hig

3.41 T[EFUR
awaitable ¥ 5 LB T __await_ () J¥E. Masync def BREGR B2 5 B A S5 FFXT 52 .

O #ik

M types.coroutine () BEMfige A4 AR IR Bl () generator iterator X HJE T A F RS, HEA]
??5E§E£m_iawaitgi()o

object.__await__ (self)
Must return an iterator. Should be used to implement awaitable objects. For instance, asyncio.Future
implements this method to be compatible with the awa it expression. The object class itself is not awaitable
and does not provide this method.
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O #ik

RIEFASK __await_ TR EIRIE A=A BN SR A0 KB s B AT AT R, A A2 6 3¢
E¥awaitable WG AL PATHEZR I BRI (4N asyncio) T J@drt.

Added in version 3.5.

> BI
PEP 492 T A KA SRR R E .

3.4.2 hHIEMR

HAEA 2 J8 T awaitable 34, WMFERIPATRT LB __awaic_ () IFERHEE RS LIpREGE R
PATIF R AR, EREESF] K stopIteration, MMi%FH K value BYERHEHGRIBME. GIRFES A T
S EAPEREMERR I . VRN YRS | &AWL stopTteration 2.

R EA N AR E, NIRRT ARG W IR (B WA d -k R 7 k). B, S
A, VRN B SRR
TE 3.5.2 BUA R AR : S5 ff— MM — 5 & Runt imeError,

coroutine.send (value)

FARB IR IR AT . WS value y None, XAFEEMFRHIFE_awaic_ () FRREIHERIFHT
—Ti, WH value KK None, MW EHEICA FEIMERMIER I send () k. HEHE (R
{H, stopIteration B2 HAL W) K5 Lidt; _await_ () & EEIATIEICAYLE A

coroutine.throw (value)

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

TEMRENGI K RE 54 R AT SEOR MR ER R R AR chrow () T7ik, WRAFAELL
PRGN, AR R G K. HEER GRIEIE, stopIteration uijgHifhiag) Ff
5 R _await_ ) IREMERATIEARI G R . ARAZ R ORTE VI NI, URE Il (% 25
PHTT

TE 312 fRA R HEASTE: 55 — /N4 (typel, value[, traceback]]) TV 8% 5 F - 1] REXE A K 11 Python it
SRR

coroutine.close ()

BT IR B SRR . ARV, ML BT BRI 28
ficlose () Jrik, ABAFAEMITYE, SRIGE SACHERN T & Generatormxit, MfEHVE S A
A5, BUE. IERSRRT TR INGT, BT RARBERE).

UM R B BB, S DA AR BRI AR R A Bl P

3.4.3 FLENE
FH R REWPAFEHE __anext_ yEHiA ARG,
SRR asyne for i .
The object class itself does not provide these methods.
object.__aiter__(self)

WAURIE—A> 4 i RERXR .

object.__anext__ (self)

WAABAR A A =T A2 S0 H B ACES I R — 85 R MH . M6 E5 I 1%5 | & stopasyncIteration

S AR — A7 B
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class Reader:
async def readline(self):

def _ aiter__ (self):
return self

async def _ anext_ (self):

val
if

await self.readline()
val == b'':

raise StopAsynclteration
return val

Added in version 3.5.

TE 3.7 WUAS K AEASTE: AE Python 3.7 2 |, __aiter

7>

Bz o

M Python 3.7 FFlh, __aiter ()
iR

344 R L TXEERRE
FHETXERER ETXELEN M, T
S B SCEBEER A Easyne wich iR
The object class itself does not provide these methods.

object.__aenter_  (self)

TEE L ERRTF enter (), SRR FNETE S
aexit__ (self, exc_type, exc_value, traceback)

EELERMT _exic 0, (CARWKIHET B

object.

S B SCE BRI — AR

() ATRAIR[B]—A~ <7 3 £ 28 2R R 3 i K

R[] — AP IS G o IR T AT HAD X RERAF-F 2L TypeError

EAEH __aenter_ Ml __aexit_ JPikEEIAT.

7l

~

R —A> T F AT R

il

N

R —A> T FH2F £

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

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

thb) :

Added in version 3.5.

&
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cHAPTER 4

HATIREY

4.1 BEHGN

Python #2732 H AURS BRI IR . RA S ZGANER — BT T —BE Python R34, PATRLANAL)E
TAUE S Bk, sEUARRISEE S A HE A AR AR A o AU, — DA SO (s e A
KRGS BN i QAT SRR S RES ) SCIF) R . — ARG Gl -c TIHER
Femar AT AR E M are) WA, WG TR -0 ZHME RS RREA (B _main_
BH) AT R RS LB N E R eval ) Fl exec () FAFRSEBR R,

RBBIRAE PATWUHRIAT. — IS EEFLAGIEE (TR s AR BT 5e U Y A ]
Ak PA R ANTAREEIAAT -

4.2 HREHE

4.2.1 ZFRHIGE
AR TG . SRl 2 ARG E ARG AR .
N SRR A T
o REIERXSHL,
. REX,
o BRHUE X,
o MR{ERIR,
o WERAE— DR B, MR IRAFI B 47
- for Ak,
- Ewith ifh], except Th], except * 1], BAEALBITECAY as B0 as Z )5,
- TEGH R PERC H Al PR
o import 1B,
o type 1B,
o RAFTLI R

55
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B3 from ... import * K import WEMIEEFTATE S ARG A E AT, B TARL LA RIZIT
47 o AL REAERLR A E A .

del AR A FRBBAIE TP (RIRIESEPRE SCR R A FRIEE ) o

%%Mﬁﬁ%A%ﬁ%ﬁi?%ﬁ@ﬁW%ﬁl%ﬁ@ﬁ*,ﬁ%ﬁi?ﬁﬂ%ﬁ(%%@%ﬁ%ﬁ@
Be).

WERIEA L FRGEEfE— A H, W E e A Ja A &, BRARE W] A nonlocal Mglobal, Ml
REANSRIPERGRG, et mar k. (BB A B /A f3Ue e RAe . )
RIS BAE— A H A O A A A E S, MBS free variable.

AR Y SCAS R BLI 48 PR i e AT 24 BRARAIT LI i S ST R % 40 BRI 40 52

4.2.2 ZFERHIREIT

PR 33GE SCT — S H  Z4 FReg ml WA AR AR b SCT —ANJRyifAs i, AR A0 352 AU
Bro QNRE SCRAET B ISHA HAR F Seke  REE % e B 6 5 AR AT AU, R AR Bt
B ARG T %A PRI A 4852 -

e I < 8 X A TR S 0 S G S R e A UR - i (2R 7S 2 VRS R AN SR WAN: O SR e B (O
RS SRR B FR3E

B IR ERATINS, KT K NameError ST, QIR HIAE O BRI R, %A Frde 1 —
ANJRTRAS R, IR R AR IR i R 902 IR E(E, F 251K UnboundLocalError S,

UnboundLocalErrorj%]NameError39444‘323@0

AR — AR B P B AT ] 57 B A 22 R s B, DA RS B Py JIr A 2% 44 R 40 T P 28 2 300 A KT 224 i
RASHA G o 24— A2 FRAE 40 i B wtre A0 A B Py 4 (65 1 iep o & S8R . XS IR Y
Python it/ RS B 5L I H AL VR4 FR 0 58 3B 28 TR e Py AT L. — AR B oA o ml i 3k
TEREA RIS B SCA Hr 3 2 FR 48 2 B E R %€ - 72 7] UnboundLocalError [ FAQ 4% H R HKEUR A .

W global VAN BIAE— MU B b, DU BT R 1 ) T i 5 424 R ) ok 80 2 A e v 2 iy 4% 25 ) 1)
XHZAA PRI ERI T o £ FRAE S o 2 P i 44 23 18] W R AT )e il R e R 44 25 ), e (0 5z AURD
BB i 4 2318, LA B4 25 A1 R buileins B a4 23 (8] . 4xfeyfin 4 25 H) e aR .
RARTEH BN A PR, R RN E A 25 0] WRRAE A B4 25 ) PR B R 48R, R e R
fir 44 25 8] A EERTAS & o global TR AT A X T8 24 BRI 61 2 i -

global W) A — AR R T A2 B B AR A VR ek AR —A~ B 2 i el B 35 b oAy —
7% global ifi41], Wiz B hAZ B AR /A R .

nonlocal TE/H) 2 JATAR Y44 AR 1) 2 B e R B0 15 R AR I IB0H 402 Y AL . WRAR E I A AR AN TF
FETFALAN A5 R A B P R AE G R 5| & syntaxError. KA A AEEMH nonlocal THAREH
HE -

BRI SR — R A B Sh A . — DA R R SR _ main__.

R BBV R AL 4 exec () Fll eval () BISBCRAFRENTHY LT SCHBURIANE L. 2K5E SO n] REMH
FERE A FRA T AT ] o X 85| L0 IR H 1 A ARAEBTALIN B Sh 2 ARAE TR 0 1) SR il AL XA 4
Jrrtin g A I AR . 8 SR a2 25 8] S O IR R SR 7. AES ARG o SR 44 PRI 1 P A2
MREITESAR I EASY RBI AR . X AEHE SR AR RE, EA SRR
3, PR AT AT W B S R ke X REIRAE DA AR - 22 2K I

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

Hg, NSRSk

class A:
type Alias = Nested
class Nested: pass

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

KA 551 % Meype WRAIGIAT AREERB, HATARBREAE N, HEATRBILEGIS. 7z
U BSCA PR, HEATHUNSAESSEL T PEP 649 () Python 3.13 i I ARTE VR I 48k

A RREAE R A1 155 20 -
o EPXFE A R G g WRAIE S,
o B2 A RBE SR . 2B R B ARTE AR AR AT AT (RO R 2 A gt

Ao
o BPXbZ A WRADES SR 2 BRAYEEA K 7 SRS AE R A I N ST, (R Al U
Ao

o FIXRAE SR E . LRMERIAME (51 1E),
o RRBIZAME (Vb RAL).,
B FAE AR LA D7 TS [T RR RV E 48
o FRYEAEFSBENS VT 7 A S 2 44 A5 1) o WSS AREEAE I BB N E R i, B2
LT B — D RAE I 57— AR E 2 7y, WAZARYE AR F el o i AR R il AR i 2R
Wb AFR, R E RN TR PIT . XORRITAES e W IR, 55 Toik
T R FE AT el L2495
o PR RIAURNGE G & vield, yield from, await 8 := Rk, (RLERBERAEH S TR
AR Rz P A R 3k D2 AR i . )
o FERRYEAE I U A PR BETE R PE il i nonTocal iEAPR I 90 . X HAFEERATE
%, PR oA AT DATEAR A FI S8 P35 th PR A TC R BRI 5 | AT 24 FR
o B HEEA —DWERATR, (AT 2 SR N LB 5 B qualified name .
R, IREEXTRI) __qualname_ SRR EATEE KAEE SR X2 —H.
Added in version 3.12: FRYE(E k2 7F Python 3.12 F1{Ek PEP 695 [—#4r 8] A
TE 313 A R AR T Ry EAE g H T2 BUE S E0NE, X2 PEP 696 5] A7),

424 1EHERIE

i e ype TR I 2T B A MR AR bR A . BORR IR s ] Tl 28 20 A5 ik i) R AL
MSBE . ZRRIBONAE. X EWE EA QAU S A B A S POR 1. M, ENRATESR
LERE IR TR T IR A R AR

il
>>> 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 S A HER BN A4 __value  JRIEBZEMMASEN _ bound_ JEMGITFIRNA 24T % .

AT A 2 BEE T 24 08 S I 1) 44 SR IS N 1 R S SRIHEATS I o Bl TSR AR Fe i
e R B [P Sty

from typing import Literal

type SimpleExpr = int | Parenthesized
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(750
type Parenthesized = tuple[Literal[" ("], Expr, Literal[")"]]
type Expr = SimpleExpr | tuple[SimpleExpr, Literal["+", "-"], Expr]

BT SRAE BB R A AT 1 R 33 NI TSRAERY , X TS H BUALE S M SRAE A (B Y 5B 1 44 BRI 25 4RV
WA 4 T E AR ST E Rk s (A
Added in version 3.12.

4.2.5 AEGAZEMZREMAT

FPRR %3l puiltins_, PEREULRT R TICBIANSY . P 0 SR S T A8 py B i 4% 245 A A A (e
% import builtins HRI R HIE BOZAER H 1 JR T o

B AR PATAH SR P B iy 4 2 ) S P ER il e e R S R R A4 PR __builtins
RARENN X% — D FRE AR (TR E—FE LT 28 B FI) o BOAEIL T, 47
__main__ RS, __builtins_ FURNERI builtins; STEARAHABBEL RS, __builtins
& builtins B E ST HAT—014

4.2.6 5xFEMENEE
] 25 B 1) 2 BT 2 A THg A I T S R ARt . X BEIRE DA R R4 T By 42:

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () REBEA N SEREEREEH T AU BRAMEMT AR 24K T ATETA I35 1) SR A 4 Je iy 44 25
B BT AR R T A AR R 5 4 2SR, R AE SR 2 exec () Fll eval )
BRECH T IES RN R R A /ARG 4 250 AR AR E— Dy Sa], WE 2 RHE T .

43 &

S5 P A AR R 18 T 2 DR DA (AL B R A 57 3 2 PRI — B 2K S AR RS A I 2 1Y
(EE F1R, BT AR i 6 AR SR A 3 ) e A DR AR B LA AR BRI 4 32
Python f#Hr s 2 ERL M BZ AT 55 (BN A PR ) AYMHRS| % 5% . Python 27t AT Aid
W raise iIFARAMG EFH . FHELHREL cry ... except IFHPRITENR . RIFAII finally FH]0]
BT AAGRE WA, EH AR, M2 ToieZ sp USR5 &R R WA gITT .

Python {55 IRAL BRI Y2 &1k BEAL: S AbBR AR ] AR A T A A8, FEAESNZ Ak T, (H
EAREB AL HE R AR BRI B (Bl T BB dE AR A RS 7 B )

B ANFHETERPUCHNS, RGBSR IR FRIET, SR IS B EEER. TCie Mo,
EERSITHRR R EE, BRlEE 75N systemExit HYIHR.

S Rl I BIRAR I . except TRIDMRIGILOIRIZORIERE BTG BRI LBU2HT R 4
iAo SEPINTE I AP EAR, IR R AR IE .

>

ik

e
5 1H B2 Python APL (4L 7. H N A5 AT REXE Python Jh-E I T i AR I AN 28 2 45 AR A A2
A SR AL 2 A REAR s AT i AU T 4

TS Ay 5 6] N e ry IERRAR A Joraise % & AN radse i RINGTEIE .
1 S A BRL A Tk S R T AU A e R I ) A T
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CHAPTER B

SNRS

—Amodule P Python T ictimporting BT ARSI 3 — BB INEGARTD. impore BRI S
MBI B 738, (R EME 73, importlib. import_module () WUXIER) _impore_ () %
R T DA et S AL

import EA)EEE T A EE: BB RIEEZMIEE, SRGREREE R0 E B 24 5 /EH I 1 2 FR.
import THAJAHEREVER E X __import_ () BREA I A E LM SE. __import_ () MR
FHE S8 TIAT import IBHIM ARG EBENE. HS I import 1BA) T A FREDE BRI EZ 4077 .

X __import_ () B EIHEVE R PATAR A R DA R 2 i A B i A . Rt mT R AR R e
ERT, B A SR B 45 AR AT (146 sys.modules), N import iHAJEIATHAIRES & HlE

M import IHAIPIATIS, FRUERINE _ import () EESWORM .. HALMER S A RS HIPLE 5
importlib.import_module ()) AIRELEHELE _ import_ () A EATH ORI kLIS A
ML o

W AR AT AT, Python 238 iz, WL B i) —> module Xf 4! HHIIHLE . W
HRELMIRE RS, M£5| % ModuleNotFoundError, 4Mufl S AMLEIR;, Python £5CHH £ Fhifng
AR R FEEAFRBEL . X e v] DA 5 (5 A R SO IR ) 2 Rl TR A B B g

TE 3.3 A B AEARH: S ARG CHEHASE LI PEP 302 Hf)2E i BEEsR . AeFA RS

AU AN FARGAR N sys.meta_path ZFEHIK. BLA, XFIEA Gy 2 25 [ SR EL g S Bt
(%11, PEP 420).

5.1 importlib

import 1ib BIHPRME T — N FEFRY API AR5 R ARGHATAH.. Bl importlib. import_module ()
i{éﬁtgﬁ‘ﬁ FEELR _import () SEHERR . ST EAR AP RMGE S AMLH] . HZAESH importlib
LS EER

52 8

Python FUf— RN SR, Brfy Bl )s T4 2828, JLIe B2 /] Python, C ik 2 Al il & £ 8.
N1 A A BLBRI R LA FRIZ G, Python i85 | AT & HIMEAE

1 72%])_,'_, types.ModuleType,
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PRATME A MRS R G H %, FHEEEE 0 H S i SCrF, (B A 2O 2 MG T 10
WREME, POAGABEERAE NI BT SCHERSE. 0 T 7 (EBRASOR , SATRFARSE (X A H SR AL
PRI, SRS RE, Ml ZREWI AR, U2 W T —BrRs, e A 8.

SRR A E AR A U, (IR A BORAR . S BATE L, R
Wb, Fp5H, ALALRA __path_ BEIEMEBER S B4R .

FRABHIA HCMA T TR SHLEAXAN S5, 5 Python FARE @M ) iEE—3. B
WARFT RS — %K email AL, XAH XA —N4 K email .mime §F4 DA % T ELH 4R
email . .mime.text B/‘J%@Ao

521 B8

Python & L 7 WIRPRILRG AL, FALEL Flar &= L. FMAREG R MR, ENIHE Python 3.2 K ZHi
SO . WHHEET A —MLE _init .py R HFRIBAELH . 4—DHEREPTEAR, XD

_init_.py CPFRREHBINT . EFTE XX RSP0 E 2ix a4 S P4 FK. __init_ .py
ji#FﬁJ PABL S S AL A HAASE B B 6557 1 Python ACRAAILLAY A, Python REAERHLAR S AR R HAS I8
AN

(A0, OAF SRS X T AR R parent @A=A T

parent/

__init__ .py
one/

__init__ .py
two/

__init__ .py
three/

__init__ .py

5 A parent.one 3{%]@%‘ﬁﬂﬁfﬂﬁ? parent/__init_ .py Mlparent/one/__init__.py.JG%t5 A parent.
two B, parent .three ¥4 BIHAT parent /two/__init_ .py il parent/three/__init__ .py.

5.22 HEATEE

v S AELE A0 WIS, B R AR — 1. A E ATREAL T SCHF R GE R A A £
e il%\ﬂzT BALT zip SCPFAP . W% E, Bi3% Python FE 5 AJIIRI ] ASRUR Y HARIL Ty o v 25 [A) U 9
A—TE X EARBSE RGP HIXTR . EAT AT RE S TS R i M A .

A [ETJ@EI’J_path JRIEA @RS o T (T E H A TR, R Al kA (B
REZRMURY sys.path) KABE, EMXRAELLNE T —R AN B ST 1)
®&K.

44 2 B H parent/__init_ .py XfF. Lk b, FESRABRYIETTEEIKEZ A parent HIE,
B ASF] R i fit . I parent/one BN E AN —E 5 parent/two 4P TEXFEHRT,
Python $f H T parent fAIE— A A, Tt EARSEZENENSTEHETA.

731 2 I PEP 420 T il fir 44 25 [ A R S A

53 #%&

HTIFIIEE, Python F LT AR (F A, XT 4RI R PIH WA 25]) 5L 5
o ﬁtz%ﬂpj\ﬂéﬁim}?Oft lﬁ‘ﬁ]@?%ﬂ/ﬂ%ﬁpzﬁ@ﬁ Q%ﬂéﬁﬁgéﬁ importlib.import_module () ﬁ
__import__ () BEIIES.

WAFRRTEF AR ANU B, B n] DU S I — A TR S5 B84, Bl foo.bar.baz.
TEX RS IL R, Python 242225 A foo, SRJGR2 foo.bar, FJhie foo.bar.baz, WIHXEES A FIH)
fEA—ANKIY, #RS5| K ModuleNotFoundError,
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5.3.1 EREHE

TES AE RGeS A & sys.modules, XANBLEHE | 22472 B 5 AW PTG B b 1y /8
A (BFEEDEER) .. FREZ g5 AT foo.bar.baz, M| sys.modules ¥ foo, foo.bar Fil
foo.bar.baz 25 H . B MEAEREAH B AUBIHAT 52 o

TESFAME], &7E sys.modules M FR, WFAAE N RIS T2 T ARB, S AR
e SR, WIRAEA None, MIZx5|K ModuleNotFoundError., QIMHKAF|FEEM AL FK, Python K4k
LRI R,

sys.modules ;& W 51, MFREE W BEA MR BRI (B nT se s R AT E5 I H) , H
EX MBI EEAH IR, FE Python 76 NI AR HHHE R 4B, Hd ] DURIE R one |
3&%ﬂ?~ﬁ§'ﬁ)\$ﬁﬁ%?ﬁﬁ ModuleNotFoundError .

HRRE/NG, PUSIIRARIEGRA XA RG], FIHER AL sys .modules PIIZAFAAH, A
Ja RS AZAFRRIREE, W RS PR R R /] —A>. MR, importlib.reload () FFH
R =BG, ) B I E s TR R A AU R E R R AR AR A

5.3.2 EIRF0INE 2R

UIRAERE 2 FRIBRAE sys.modules $AE], NIKFMEE Python f5: A MM DAZE R AN BRIZAL IR . St
WP RSP B, BI& 3% 25 Mo 28 25 o AR AT 95 2 0 2 15 R (T LT RO SHEmg 0 211244
PREOEEHR . [R] I SE B PR F X R PR N - N 25— BN TER & BE ST R R i 2R (A 5 5

Python G5 T Z NN A A1 AR o BB — I8 Q) 58 07 Y AR, 58 N5 ann] & (L R g i
5 Z A BN IR A A import path FEZERYL . import path J2— W 08 RGBS zip SCUAZH IS v B
Ze. BRI AT RN RALE T E AL, Bland URL $5 & 1) 5.

SANLRZ TR, TR DAIAGHT B2 45 LAY AR 18 2R 4 9 R T ko
B AEI N, AR N E R E L ARRR, SR [l ARSI, X
A RAF R B, (R SES ARSI eI BB ] -

W\T%’fg?ﬁi@Tﬁ?éﬁﬁ%ﬁﬂﬁuﬁ%%fd}iﬁiﬂﬁﬁzéﬁﬂ%7 AL AR I A% AR o] B MR 1 L2 X Gk
AL .

TE 3.4 A K AEAS S AEZ HiHY Python AN, A fe & BRI Ao 2 25, AR E AT AR LA 3
B, Hr e e ks, MBI AL ARG, HOHRES AR .

5.3.3 BAF
SANFIPAL T AP R W EANGE $AHT . FABETAMEL: THTH FABEZAT.

T TAER AT IR AR, SRHEAHA S AR R KA, H sys . modules ZAFAARERIL. X
FVFICH T HEK sys.path TIFE . VRETEABCE E BRI S0 T RYHENHEE L ) sys . meta_path #RHM
BERENR, BAUT L.

FABACH TI2AEN sys.path (3 package.__path ) ffFEM—HB5, FEIE B E AT SR HEAR T
BRI . AR TN R ] sys.path_hooks INMHII AT SR, BAARUIR Bk,

5.3.4 THRE

Y8 A FRPIBRTE sys .modules HHR R E|HF, Python &3 &K sys.meta_path, HH A& IGHKE
EARARRT RN o X BEA PRI 1 210 DARA B AT T2 75 03 Wl A FZ A4 ARk . ek R4k
AR A, N find_spec () YR, BEZ=ASH: A SABREM (k) Bingid. ok
TR AR AT AT A SR MR 1 B 2 75 RE AL PR & 24 PRI

AN SR TC AR A A0 R e A B R 4 R, R AR ] NI R . WRE A REAL BLIZ 44 B
AR, 2k o] None. YR sys.meta_path AL AR EN R FIF AR BAIAR BN R, MKE5| %
ModuleNotFoundError, (LAY AR ERFEE M LR, JHor AR,

TUH AR AR AR find_spec O IR MARHHPAT A=A BE B DRI AR 72 B IRE 4R,
B foo.bar . baz. H " NBECEMBHIR R MIKARAH - T Hmm =g, 5 " ASH08 vone,
EXF TR T, BB EONEN _path_ BIERIE. WRMNAT __path_ JBIETCIETI,
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M £x5] % ModuleNotFoundError, 5 = NSEURRHEAE MR ME B IA RIS . ARG S
TEFNE A A—> BBk

T BN SR PAZ Rl e 42 BN, AR R B i R 9247, WA foo.bar.baz
FEEITRRFA, TEEDITCHEERS (mpf) FI] mpt. find_spec("foo", None, None). 7
E%/\,foo Ziﬁﬁ, foo.bar‘%?ﬁﬁfiﬁ%::WQﬂﬁfﬁﬁﬁﬂﬁiéEEE%/\, ﬂ%fﬁ mpf.find_spec("foo.bar", foo.
__path__, None)., —H foo.bar EBFA, BJG— K IR H mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) ,

—

AR A A A SRS . 2448 None DASMIRT RN =SB AR, X ALFE R

ﬁg[]Noneo

Python (JEKIA sys . meta_path HA =FCkiedifids, —FALEIMT R AN BRI, —FAEEfT A
VRESRLER , 30 — BRI AT AR B import path (SR (Bllpath based finder) .

TE 3.4 R R AR ST AR B AR £ind_spec 0 TIAEUT find_module (), JEHEIEWFTM. &
RENPRF AT AR IIE S AR EE G I, (A AL STE B R AR I £ind_spec () IZEAME.

TE 310 fRA KA H: S ARG M find_module () MAER S| % ImportWarning,
%E3.12Hﬁﬂiﬁiﬁ§§595:find_module() Ei%ﬁi%&%o ﬁ%ﬂﬁfﬁ find_spec() o

5.4 1n#;

M MRERGUABAR B, S ANLRRAEMBOZSN EE (R EE R nads) . N2 AR
B3 I A A T R A i B

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# fRE 'exec_module' ¥ FEZmE & EE X
module = spec.loader.create_module (spec)

if module is None:
module = ModuleType (spec.name)

#FRAMREERBEREALEE:

_init_module_attrs (spec, module)

if spec.loader is None:
¢ TR LH
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# 4 & A
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]

TR AT Ay
o WIRAE sys.modules FIFAESREAFRHIBRRI G, S ABMES T ENKFHIR M,

o TEMBAFASTRRACS Z AT, RBHAFFAFAET sys . modules o X— G AR KHE, OGIZAHAY
ARE (EREEEN) S ATLE S B HIRINE] sys .modules IR IETERINE DL T B9 0 i
ARSI 20 T B 22 N
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o AURMNERNL, WZAEE - RN E R BB - K5 sys.modules HRERR. (R EAFAET
sys.modules AP, VA RATATVES BT 82 i s o s L R AT > PR BAE R A P X 53
BB, J5E SACHETN B M BB R A sys .modules 1.

o TERCHAIESE MR AR IAT Z AT, S ANLH S8 S AR KBBRE (T LT 7s o Dy A ok

“_init_module_attrs”), FEIEFSN G 2585

o BEHIAT 2N AR 2, AEBUIIERHR ORI a4 25 0] . AT S8 B ZATHINERT, HnE
bR E BT N AR 3

o TEMBGLRE T QI H %245 exec_module() FIRTHIFA— MR 1E T AL HRIR B R

T34 A KAEZE: SARGCEEE TMESE AR T E. XA PAFT &l importlib.abe.
Loader.load_module () ﬁ%ﬂ@f}%ﬁﬂ’ﬂo

5.4.1 hn#;2E

AU B A PR AL B MR T e BT . S AMLHJH A importlib.abc.Loader.exec_module ()
FEFFALEA— DSOS . M exec_module () 3R 8] AT (] {EES 415 205

TN AR LT LT F K

o MR —> Python #ible (T JE N EATHR SR Y T2 ), In s BOAZAEBeiy & Ry iy 24 25
[A] (module. _dict ) AT ALRD .

o WARINEAS TCIRPATIRERIR, BT K ImportError, AAFE exec_module () WIEG| K HAE
A At S 3t > AL R
FEVFZAROLE, ZERARATIN AR rT AR R —X 5 FEBUIR DU £ind_spec () J7iRFiR [l — AR,
HA MBS SWBN selt,

BB s il AERE 1 SC B create_module () TFIAMEMEMIF BB R . B2 —1S5, H
BHFAR L], H R BT REEOS R A B E ] . create_module () ATFEAERHXSS F R EALAT
JEYE. AAREHGR ] None, ALK B ATRIEBEIH

Added in version 3.4: JIZR#AH] create_module () ¥,

TE 3.4 JRAS K AAZH: 1oad_module () F{EMK exec_module () FiEEf, SAMUGI X INER A Frg HEb ST
EEHERE -

BT SIARMELSHE, FANH ST EAL load module () Y5, WS EAATE H S A S5t K52
I exec_module (), {HiZ, load_module () MEFH, MEIFVIZFETI LI exec_module () .

B T PATRBRZ B, Load_module () J7 RS BE b SCHEAR Y BT A AR BOIN BN RE . B A A ] 4 BR A 475 2%
W, FFATA LA E

o W sys.modules HFFEFERGE A FRIIBLET G, ks 2 (6 FH CAFAE A . (50 importlib.
reload () WIEHEIEH TAE. ) R4 BB TELET sys.moaules i1, IZAELHIEIH— T
Hﬁ*ﬁﬁﬁ‘%#%{;ﬁéﬁﬂf\ sys.modules,

o AEMBARPATHEACHDZ 1T, B 2 RAFAET sys.modules ZH1, DB IR TCRRIEIH B Z Wz

o WRMBRM, AR FRATTECIAF] sys.modules FPHYRLERE, (HEI LRRFSER N
RIGrge, ELFAZ BRI i zdias B 5 2 aXm .

IE 3.5 A KA H: M4 exec_module() B F X fH create_module() K & X W ¥ 5| &

DeprecationWarning,
TE 3.6 A K AEASTE: 24 exec_module () B 5E XAH create_module () RE XS] A ImportError,
TE 3.10 fRAS K A A8 (i ] load_module () ¥f5| % ImportWarning,

% importlib SEHLBEG B MR FI(E . T RIEIIAE sys .modules ML BLHA FRARBURIN R . BRIy s I 0 2 0k 3
AHIBEBRATRETE sys .modules WML & . X T BASCERET A, ARIERTEHAb Python SEBLAHEIEAT .
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5.4.2 FiEH

24 FAEEALH] (F1U0 importlib APL import K import—from iEA)EH M E M _ import__ () MNEk—
AT, AR i 4 25 (A P S TR — X TR R 48 . B, QR spam A — TR
fo:t,* /JNU%E'?}/\ spam. foo Z Ji, spam ¥ EAG A0 E EIM N THIRAY foo B, BUBAER W FHHE
SKEEH:

spam/
__init_ .py
foo.py

H H spam/__init__.py HEUTFILITHE:

[from .foo import Foo

IEAPATAT R RFGRHE oo Al Foo MYAFRIPE I MNE] spam FLHL

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i B 3 1Y) Python ZFREEEHNI, X ERRWTRES DS NHF, HE LR 2SS ARG — N EARE:.
PR — SR WK sys.modules['spam'] Ml sys.modules['spam.foo'] (FlU¥E Lk S A
SRR, WG F LU R N ETE R £oo JEYE.

5.4.3 ERMEIHEA

BB AJUIE) Sl A MR 2 A (5 8, FFRR Bz T, K25 BAZ PrA ik A
o BEHARS U Y H 8 2 TR MRBOR B X 2o 5 AR A5 R

FEF IR RS UL T AP RASHE T ARG A 2 (A3, (510 7E B B H RS U6 B ) A 4R 2 A
PATELRATINEAR 2 (8] B — R, EARFRANGPIT ISR RTE, 7EBCA BRI
AT LR X2 B A DA

B RS LS AE Rymodule.  spec_ ANFF. IEWHIE __spec_ XF[RIWFN I TALAF 2 8 #) 4117 4744
etttk . ME—RIBISNE _main_, HHH) __spec_ &L LIFILTILA None,

2] ModuleSpec T fifiA KALHIAE AT TELH N ZE o
Added in version 3.4.

5.4.4 ey _ path__ B

_ path__ JEMEN YA (TRENZEH) M TR A PR OB A T Hsequence . AR E
X, WR—AEHEAT _ path_ @M, BEtE—package.

HW__path_ JEWESHES AT . ESAVHRNE, ERPIEES sys.path FAME, B
S A B MR R B E . (2, _path M sys.path B HEZEH LA,

YERT sys.path WL ARSI T8 __path__. sys.path_hooks (JL'N30) & 7E# i) __path__
g g

WY __init__.py CAFR DABCE BSOS WAY__pach JEdE, T HIXZAE PEP 420 2 Fis Bl a4 25040
L5 B PEP 420 15N, v 25 A AR AR SR U __path #RPEMUDAY __init  .py
3 A2 A S 4 2R IR A path__o

5.4.5 &R repr

RRATEOL T, SRR B — A nl Y repr, (HJ2 0] AR LRI @i E, AR i MR A o
B0 S CHAE R G repr.
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TR EAT spec (__spec_), SFAMLHINF AL B RA B —4 repro Q1SR A R B % A spec, F
AN FR G R () 45 e AR EOR HIE— A BRIA repro BEXF22 0l module. __name_ , module.
__file_ PAftmodule._ loader_ fEMrepr (WA, FHRHEAEKBIE B A BN,

AR 2 B A 0 L

o WIBEBHAAG  spec_ JEYE, HATHIHR E ST repr. B8 A "name”, “loader”,
“origin” {”has_location” %5,

o ARBIRAA _ file JEIE, XSWUHIERLE repr 19—

. ﬂn%iﬁﬁw&ﬁ _ file. {HJEA _ loader_ HEUHA A None, MIMMZERAY repr S8 F/EFLERL repr
B —HB5 o

o MFFHARNGOL, {LAE repr PO __name_,

TE 3.12 JUA K A AS B module_repr () H Python 3.4 EE T, 7E Python 3.12 HE GRS R LA SAERE
By repr TR B A

5.4.6 EZEFHHEENY

1E Python M .pyc SUPFIMEE ZAF 72 HT, EXMEZ B Mmooy BOCFTA M. BRAN
UUF . Python @ 1 75 BIr 5 A Ge Ay S p DRAF IR ST B4 i 168 W 1) BRI R /R SE B — oo FEIBATH,
FARG B O G A7 S A ORAF B TR A IR SO ) TR i X AT A R

Python B30 “HT MM A7 CIF, RIGRAFIRSCIE A I IG A (T A 2 Hoo Rl . ArAe P T
WA cpye SCMF: A RURIARG &R W T AR TR coye SCIF, Python £ i sK i 4 Y 5C
PEFHAF G RN A (55 FAT ST PP BRI i (B EE X R B R A R 0 RS 2R S A 10 A7 SR
i€} K%k, Python 2 FT AL i B A — AN A 2 BB T 7 A A7 X XTI A2 L pye ST
7, REHAFAE Python g & FLAZINE ZAF UM L. BB T ISR cove SUFARERAT R ] il id

——check-hash-based-pycs ﬁ,ﬁﬂﬁi}féiﬁo

TE 3.7 WA R A AR T BN T BTG Y pye SR EBLZ T, Python H 323 5L I i) R A 22 715 Y
GATIIA RN

5.5 BTRENERLSE

TEZ BIE 442 M, Python AP A JLFFEIAM LR AR AL kAt . H 2 —@path based finder (PathFinder), E
SBRWE—DIEAZE B JIRMimport path. RS HIRE— M TR EBIAE.

BT B AR A RAS H S A AGE AT T A BRI P B B AR A H L RREATAS B RIBKEI AN
TE e Ak PR E ST BR AT A AR H AL HRAR -

BRINIY B 2% H AR SR S A SO R G A R A i 3, ] b B2 FRR IR SCPF R ZL A 4
Python % (.py SCHF), Python FH5#Y (. pye SUPF) PARILEEE (BN . so SCIF). AEARHERE ' zipimport
B SCRF T, BUABSARAC H AR AR IR REAL BB A oK H zip SCPFRY 5 SO 262,

PR AR T SO RGN . EATRTPARE 1M URL, H5dis e A i 5 m] DA 245 5 48 8 H AT A A7
.

BT HARI A AR AL RSN RI B LA RS A E ) T SR AR S H 128, i, WRAR
AE SR 45 URL IR H , R0 PAZH'S — 5L HTTP 1 AER 45 BB 1. X5
F (AT SR) 2R [ — A SCRE N iR MM path entry finder , PARTRIRE—A>% MIE AR H 45
R N RS -

TP s AR EEE R T 2R B X —ARE, H il meta path finder Fpath entry finder WA ARiE
RIATD AT EAT. XPARB R ARARAEFE AR, SRR MY, HAES AR LRI s 1,
gﬁ‘é%E"J*"ﬁ%giﬂﬁffﬁﬂ]%ﬁﬁiﬁ’/"%ﬁﬂ@o Felih, THEERSMEN T SALENI G, F228
5l sys.meta_path ##)H .

MHZT, B H AR AR BV BT AR & R S By, Sebs b, WRFGEM
sys.meta_path BFRETHARMARAT, A ALK H ERGPHOE
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5.5.1 BEFEERSE

path based finder 2 5T EARFNN BT L parh entry FAFEpRAEE (LELI) Python BERAIEL . R4 H B
TRERRMRGPROE, HEMIFALZRT I,

YR —FhoCHAR AR, path based finder SEELT _ESCHIARY £ind_spec () MY, HRBEIIMATF T —
SRR T-, Al B SR HARER AT import path B AIINZ .

H =58 Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache Tffif]. £

R __path_ JEIEAPEN . EOMHREE T T E B S APLE S Eh T X

sys.path A& — MR 8 R0 B FAFEE SR EVIIG1L H pyTHONPATH FRIGAS B DA K 2 Fh
MhiFE AL I L SR BIANL B . sys.path HIEH AT $8E R G H % zip SO R H AT
T ZBHPEE P8 (B0 site BiE), AN URL s{BGRFEE %, 1F sys.path HIV 24 H A
FrEf s A HADEE B 2 0l 2 W

path based finder j&—Fhmeta path finder, F 365 AALH] <8 o 98 H _ESCRR g =T B A A R4 1
find_spec () LSRR Bhimport path #2R ., 24%Ei[h]) find_spec () £ A path SN, BH-E2—0EF
WP RGNl A OREEE N T S ANEN _path__ JE@. WIE path ZHCH None, X
NIRRT, FHH sys.path,

BETHEmEREa B R PNENKH, IF BB E RS BAR 5% H XY Bpath entry finder
(PathEntryFinder), PRINRXFHEIEMTREMRFET STUR (BIUHRER A stat O FMMITH), BT A
oA YR — RIS H IR B B AR 26 H BRI AT . X NERATI2AE sys.path_importer_cache
R ESPT O ANy 4, (XA G758 bR A7 O 2 2 A X G AE AL PR importer 3 5). 3l i X Fh
Jr, XRREpath entry (3L EWpath entry finder W) FES % R AT AT —U M AU AT LA A AL
sys.path_importer_cache BFREAFA H PASE il BT AR A AL 4R A FRR AT AR 20 H R

WRBEEZE AT S, ETHBENERSSENR sys.path_hooks HEATTIHHIXT S . Xk
PIFP R824 B AT AR SWAE IS8, IS RNEELH .. AT XS 2R B h]
WEPRER AR 2% H Wpath entry finder, S&5| K ImportError. JETHEMERAMEH ImportError KFR
BT ICEER BN S path entry FAXT I ipath entry finder . %5 2305 AW FH QRS Timport path Wi3EAL . BAS
BT NAZ IR DA R B E T S FATEE TR R S A T (el LR SC R Sl A
Fgmis UTF-8 sl B 4ifd ), WIRMTILEMRIB S, ENi5| K InportError,

ISR sys.path_hooks KM EEWI A IR Wlpath entry finder, WIET AR LA find_spec () ik
>{%‘H/£ sys.path_importer_cache EF'T?/\ None (%ﬁﬁt%ﬁé%ﬁ /ﬁﬁﬂd‘}ﬁlﬂ/ﬂﬁ?k%g) %i’gﬁl None, %%/?\‘
Wmeta path finder FoEFR B ZAB,

IR sys.path_hooks HFEApath entry hook T XT 4 ()& [BME & —-~path entry finder, WIPAR ML
2B R R A K — MR A UL, e I EZ S A

P LAEE & - H— DS PR SRR - AT S sys.path FRYHAN SR HISCA A, B, R
KIS HI TAEHSRAFEAE, W sys.path_importer cache WRRAFHALATE. HiK, BABIHRAL
20U HT LAE HSR M EE T 2R &4, %=, B sys.path_importer_cache i [§FfH importlib.
machinery.PathFinder.find_spec () iR [l EARRHR L PRI 24 BT TAE H % JE 2 Z4FE .

5.5.2 HR{RsREE RN

ﬂﬂTﬁiiﬁﬁﬁiﬁa%ﬂﬁﬁ%@%?ﬁ/\? WK T 2 fiw 44 25 [ AR BE A T 4, BRAR 2% H A R A A S 3
find_spec|() ‘]ﬁo

find_spec () HEZWNSEL, MEG AR ERREAFR, A (AT3ER) HARBEH. find_spec()
R R S8 S SR AR UL . XIS B ER A mEey” Ba (HA—DBIS).
NOT T AL R s % MR B AR — A A A [Blportion, B AR A H B R A &R

submodule_search_locations ﬁﬂy*f@ﬁﬁ%ﬁﬁﬂ@ﬁﬂ%@c

TE 3.4 AR L AEAST: find_spec () U T find_loader () fil find_module (), XFHEIAFE T ,
{HEHE £ind_spec () K& XHFHEH .

BEIH A% H AR T RE S LB PN E A I ) — B LB £ind_spec () o ERFFI S
R, RPN a2, (B2, ARAER R H ARG LR T find_spec O, RXPHNIEF A
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find_loader () #%Z—NE%, RIESFABIRP)ZEERESFR. find_loader () iR\—4~2 Judl, HH
S — T N B A% T 55 W2 fiw 4% &5 [l portion

R T )G AR A S AP IR SE I, V2 BE AR AR B A R AR 0 [ SRR TS AR A R AR I SR B
find_module () ¥, {HRE Eﬁfé%SE§%§$2%§.flnd,mOdUle FYERIR RGNS A path 4 (Eiﬂ]ﬁi
WIER SRR B AR TR AR T A e M B8R E R -

AR H A AR find_module O FFIACFM, OB RIFHFRA H A48 0 iy 4 25 18] e 32 L3
4. QIR find_loader () 7 flnd_module ) FIRHFAET— A H AR, ARG B

find_loader () fﬁﬂiiﬁﬁ% find_module () o
TE 3.10 AR KAEASTE: A RSR] find_module () fll find_loader () ARG KX ImportWarning,
TE 312 fRAS KA A8 find_module () Ml find_loader () EHHEE.

5.6 HMFEESARSE

Z%eﬁ%/l\%/\;vuﬁ@%ﬁlﬁm%ﬂx%*ﬁ% sys.meta_path FIBRINAZ, | FRHSEEEHON A 2 L
SN
— AT 5 R RS S TR R AT A T AN S 0 5 1) 5 AR G A APT, I8 2 B e N LY

__import__() @i&ﬂﬁ'@%@?? ORI T Al T DA E MR L ), B L AR s
NIEHMFTN .

AH TR PR RO SR [ AE T AR B — A T AT (AR HRESARSR), RFEHE
M find_spec () 5| & ModuleNotFoundError [fij JFiR [H] None BL/EHE T . iR [Hf5#H FR LB R Y4
dksr, Mgk FE NS AR,

5.7 BHEMFA

XA Huwﬁv — IR T TR R A S BTG . P 2 HI 2R 5 2R X Y i
W EFERHN A, PRS2 RRE N RS E R B, SE AT I REi:

package/

__init_ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init_ .py
moduleZ.py

moduleA.py

N

RN RAE subpackagel/moduleX.py ibi2 subpackagel/__init__.py H1, DA FSAEREAERN:

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

#XHF APTLAE ] import <> B from <> import <>if{k, [HADXSA KGR —fiE: Hi
JEIAAET

[import XXX.YYY.ZZZ

g xxx . vyy. zzz AN AT RIES, H.moduleY A2 — MR A
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5.8 Hx __main__ M45FEIM

XFF Python ) ARGEARYEL __main_ BHUE—MRRIRE L. IEWTES —F A, _main_ B
TEMRRES R A IR, 5 sys Ml builtins M. (H2, SIWHARE, BHAEHIHE
NER . RN __main_ BAIIR AR 5 2 RORE T IS AR AR BT F Y X IR A A 1R

5.8.1 __main__._spec__

MY __main_ BAGAEIT, _main_ . spec_ RWBEAMW(HEUE None,

24 Python Pl —m BEIUFZHIS, _ spec_ RPBOAM IR AR B AE Y], __spec_ HLATE
_main_ BEHERPATRAHR, zip FEE sys . path 6 H I IR

FE HARMNE T _main__._ spec_ SWREN None, HNMTHIL _main_ MU AEZSTRA
AR R X

o R HAPEIR

o —c PRI

o M stdin 1247

o FIEEMPEAS T ST

TR G FEOLP _main__._ spec_ EJEN None, RPARICIFMEBIA LRI AR — ML
FA WRBELE _ main_ HETTERAER, WEHT -n IT K

EE RV HRAE __main_ XPNTF AR ABRHE _ main_ . spec_ POMINHIBCERF, EAIMIS
PN TR a9, XM TANSSE: [ if __name_ == "__main_ ": KRR HYARSHAL
DAEBHGTAIEIE __main__ fiv 43 25 [ I JEL G R 3 AR RAAT -

5.9 &3

AL A Python A= 2 ) 2 4 B A A TARKIYAL L. JEARRY (LRI DEIT TSR T A BY, (AAEIR S %
PEEPARIEZ PSR IS TS

JEIRIY sys . meta_path BT UL PEP 302, 524 FEULH] L PEP 420,

PEP 420 4 Python 3.3 5| A T4 % 1 ¢, PEP 420 if8| A T find_loader () PMYUAEHN £ind_module ()
A

PEP 366 18 T HHEHY __package @I, M TIEALH AR BAMXHFA.

PEP 328 5| A T4 A1 B AMXTFA, HAIRIEE T __name_ 1HX, HZH PEP 366 5 __package
ARG R o

PEP 338 & LT R RIS A AT -
PEP 451 & spec XN T X HE MG AMRERESR . B ME SR RE R TTHER AL A
B o X B S p s R AR GE 28 AP I Sy A 4R A a4 hn— 283 i) ¥ o

&ix
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CHAPTER O

ARFARFfERE Python Hh 2 ERIB A A FTRE IS Lo

WHETERE: TEATEMIGZE T, 2R BNF SRy iR iE kiAot 24 CGERMERN)
HENEA I IR

name ::= othername

FHBAHMES, WXFERE nane 7ETEIA B othername Hf.

6.1 ERER
YR PRI ARIBREAFRA P T BIES BRI m R AR, X N E K
BT BR I T A R as g

o WML SRR, 7S RAPEHN R

o TN, WRAL—SHCHFFE SR, 73— SRERIACN T SR

o TN, PIE L IZRECNEEL, AT TR

LR R AR THREE BT (BN, PRI % AT 8 B - 3 i SCEATA
AT .

6.2 [F¥

IR IRFBAM B BT . i B TR AR . PARSE S . TS B S
FERTEATEEE BB T i aEA:

atom ::= identifier | literal | enclosure
enclosure ::= parenth_form | 1list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 #RIRFF (BHR)

VER T M AR R B FR . TS FE AR A fo 5 —37 TRRHARNEAE L, AR & 5 900 SR
PSIZASE VU EEP

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

NameError§%ﬁ§o

7
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FAF/ 2R mangling
B0 PR HIARIRSF, AP SR Z T RIGH L, HH AN ST Z T RILE R, sRe M

private name ,

& BI

KHEILA

SRR, AL AR TR A B BT RIS I 45 WEREIR I 4 7T 255 47, LBt
] AP E i

XA AR R B BT8R B SCTE %, UG AR LM AL AR IR AT & 9 mangle:
o IR BEESE AL B4 TR0, B8 PRI I A SR A 44 71 o
HRRHRE R R, FERRAA ) _ name_ JBIEA 24 mangle.,

o SARBH TR, Bl “import __spam“Hrfy) “__spam“. FAIHE T (RIEMAFRHA A
5), XML 4P mangle, H A “import _ foo.bar“Hiff] ¢ foo“N4x ¥ mangle.

o AN RRIAFR, Ebln “from spam import _ AR “__f*,
BRI A 2 SN

o BAFR, SEMBRETRIL T RILIHBA AT L T RIZK, FHEAZIPSIRAFRBIE , B0 e,
N Foo, _Foo B __Foo RHHIARINT __spam FFHHEHN _Foo__spam.

o WERFEAFROUM T RIZKAUL, WHACNPRHRATA S, B BHES 8 R iRiAF __span
REPREFIEURE

6.2.2 FmE{E
Python SZRFFAFHRAIF 7 FHIME, DA URREC 7 7 M A

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

X FIESRAERF R ] — AR EL PO BB R (FAFR . 7 E . BB PR 5280 - XTI RS
FIREEL (%) RO, (A R UE. TEES I T @i,

PR~ T BRSBTS T AR i SR, [N I G iR ) BB AN U S PR e 20 R ELA M [R] (P i
(SR (R A AR e SCRRYAR R (LR @ AN R (8 ) AT REAHEI A [ %) G s HAT A R (0 A [l X
o

6.2.3 HEEBESHIFN
A T IR 2O W S TR R T ] ek 3%

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

7 ] 45 [ 2R AN FERF AR M ZER A R ERAETAR TS : R RS 2P —ES, ER)”
el B, B R ERRIEAS R M Bk

— RN N B BFESRE 7 A — B R TC A G T onde AR ARSI -5 AR ] A
I CRPPRC S B 25 T2 7 AR R X 4 m] REAH R R T BER [A] ) <

THTERCA A R RS, bR i e S . BISMESLURZIc4], XNRHES 4 =i
— AFEFGR X NIRRT S 257 &S SOF S0 B WA ST R ICE S
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6.24 J|R. KRESFHRHER

N THESIER . EAET L, Python 2L T8 “RURT MURRIRAIE, RERBAAPIRIEA:
o H—Fhg B B A AE
o MR AR RIS TR R, Bl 43 X

LS SN KNIV R
comprehension ::= assignment_expression comp_for
comp_for ["async"] "for" target_list "in" or_test [comp_iter]

comp_iter comp_for | comp_if

comp_1if

WL 2 — A B R S I E DA for FAIARBANTE LA for B if FA). FEXFME
DT, AESRICR AT R for B e PRI —MUBE, SN AWNTFRE, RS
B R N 2 AU B oS Rk AT SR A A — R

Ak, BTl for TR AR, SRS — MR E RN AT . X RER
PRIRES HARS IR A AR A & it BISMNZ BRI

B for TR ATE A R R X & BAAEANEAE IR ORI, ARG — SR A
KERERE IS JE2H for TAILAR M for T4 A AL 45 1A BEXESNZE A B BOR(E,
PR R AT AT BB T M B 2 M Tk AR G P gRAF (. I [x*y for x in range(10) for y in

range (x, x+10)1]1,

F T HOAE S U A S5 R SR N R BLER R A, TERSIREE RN EE LA vield il yield
fron1%%i§ito

M Python 3.6 7145, fEasync derf BRELH, AT AT asyne for Ta)3€EACasynchronous iterator . ¥F async
def MR IHE S AT AR FT 3L RIA G ER—A~ for 5 async for FAJHM, HATREELE I for
8 async for F41], MAEEMIHawaic ik,

W — T T asyne for 4, BUEE W EAERAMIY for F/a) ] AN G ik LA AE T
767 await FRBX I FHE T, ICBEHR A asynchronous comprehension., 54T AT PA
R B TEM IR BT . J3ES 5 PEP 530,

Added in version 3.6: 3| A T 5 S,
TE 3.8 A K EASH: yield fll yield from fERREUREMMEMS P EREEA .

TE 311 JUAS B AR AR T AR SUVRAE S IR RO HE S s R S Pl e AN O R 28
i

"if" or_test [comp_iter]

6.2.5 FIRER
FIES N e W E e i SR IR e SRl E S Wy I

list_display ::= "[" [flexible expression_list | comprehension] "1"

I FRR ST FII R g, RN R — R FA eSO E . LRI HE S 7
W—RBIRIKA, HITRS WA B AHOREIFHR T AT XS M ft— T, s1ks
MR 2 A S AR ORI AT

6.2.6 E8ETR
OB MR SRR, 55 RN K BIE T3 B 520 B i A (L

set_display ::= "{" (flexible_expression_list | comprehension) "}"

AR AR LGN R, HAFEL RIS MES ORI E . AffthiES
arRar— R AFRAN, HOURAMNEZAPOREFMAZIEGXT R LRt S, 52K
Pt B A R SR TR AT 2.

ZHEAANREN 1 RMES T E R

H
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6.2.7 FHLER
FHERZ— DS SRR TR =1 TR H (BAEXT) R

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

TR R AT AN T4

WERG H— P HIES SR FHAE TP, ENSMNERAPERMEPAE L P& E MR o9k
FVEF A FEOR AR R B o 3K B RE VR AT DATE 345 H A R b Z 0k e A IR ) B, T e 28 - LA LK
P Je — IR 4 HE R R A

R *x 57 FRIFO. EHBMERLAIL A mapping. AWM ASIRT I, R0
S0 S R - MLIUR S 1T ) 7 LR 6 T 4 1L

Added in version 3.5: JFHF|FI G IR, fFIH PEP 448 $& .

T X S RMEGHESNAG AR, EFREANE SAmAMAREX, FHT _EAsEr for” A1 if”
Fh). B FAYPATES, VRGOSR TR S HT AR 7= 2R 78 A KT B -

o 6 ) BRI 2 R 1) PR S PR 2 BT Ao R 7 2 2R 2 4 — e, (R, BB R hashable, 3X
SEHERR TR RIS ) B AR SR Sk s e BT IR e — M (BITE s R
FSCA) KRR A A .

T 3.8 A & LA H: A Python 3.8 2 By i vy, B0 E U SEMIE RN . £E CPython
H, HRETRYORE. MRS PEP 572 931, M 3.8 JHiR, BaETEPOKIE.

6.2.8 £ R2EFTIER
A i 2h AR M S S35 R 1) B T A e AR
generator_expression ::= " (" expression comp_for ")"

AR IR ST E — AT A AT 5 . HAVE 5SS RE, XK5IHETE 2 A BIES A & H r#E
S EAETE SRR

FE A A A 2 (] A B A R A S T next () R IHEDAE M ok (B0 S
Ml A AR R ) o (HSE, BN for FAYNIATTER XS G SO BRI, B E s i
R ATE A e A U0l SO A I B, AN R FEIRBUE —AMER A A4S . 528 for TAIA R AA
M £or /) N AT T e 25 (4 TCEAE AN ZVE IR B oRAE, REREATTAT BE S MO0 T M dse Ze w26 A% 5
Z%Hyﬂﬁﬂgo ﬁmﬁﬂ:(x*y for x in range(10) for y in range(x, x+10)).

B 15575 LA — NS E0 R o] DA A i SRS 0L 5.

AT TP B AR s R R B TR, AR AR WA A T vield Al vield from
AnRAE AR R A AL asyne for T await Fiha, MFRN FF £ m B RE X T4 RARIEA
SRS S A AR S, WA E T RP AR (S0 % K 5.

Added in version 3.6: 5| A T 584 lige =ik,

TE 3.7 WA RS T A5 Python 3.7 21, b A A RIE A H i Easyne der PRI INEL. M 3.7 IF4A,
AT AT pRSCHR T A ) 528 A e 2eak o

1E 3.8 A KL : yield fll yield from FEREURERIE M E SN .

6.2.9 yield Fix=
yield_atom "(" yield expression ")"

yield_from "yield" "from" expression

yield_expression ::= "yield" yield list | yield from
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yield Fk AL E L generator FRELE asynchronous generator ERE 74 F 3| R I H BEXE BRI E ) B
e ZE—BREUR NI yield Fah X LXK ECE — N E AR KA, TAE— A asyne der BEINN
PR B 2 Lk MR R R > S 20 AR e R R B

def gen(): # EX—NMNAEK&BH
yield 123

async def agen(): #+ EX—NMNREFTARBEHK
yield 123

HI T EAT X ANZ VR S 2 0, vield FakaURGR VAR T s B U AR Il g ik 5Ny
W S A — 2

T 3.8 A A AR T 4 1A S A O A il 2k X B s A b 1] yield kst
NIRRT A A R AR, S R IR B RS AT A e S B A AT RN A

AR g bR RO T I, BRIl — >4 S A s Y R AR o SR A S A ] AR AR g R
MIAT . AT AR SAEEX A IR AT R I IR . X, RS AT RIS —> yield KA,
TEAR LB R PR S , 1) 2B B B ) 7R [l viel1d 1ise BOfH, SCEMRyield 1ist BAg IR
o] None. FRiFAYEER, MRV RIIRSH SR, WIFRHRAARM LA E. 15164, A
SRAEAR BATAn] S 8 AL PRAR A5 o 23 2o ) A Il R RS AN T IR A AT I, XA eR B 24Tl yield %
R AR A D e k. FEWIZ AT yield FR M E TR SAAT IR ) 75 o
MR __next__ () (—f@ild ror B next () WEBRED MERN vone. TEHARREIL T, WIHE
HWsend (), WIZERA AL GZTITIEIE

P X Sefii 2R iR R S PR AR AL BT yield 23K, EMIEGZ AN, H HEMBIT] AR
Hil . MR B2 AR AR BRSO B4R I B AE yield JEAZ 4 WE ARSI T FEHIALE A% 2 A e i
WHH .

TEtry G5H P AR AL B AT yield ks QiR A BUASAE (A5 TR 2l RS gl i) 44
B2 HEEREIT, RS- LA close () Jrik. close ik ARVHEMEER I £inal 1y F/AJHH
7o

2] yield from <expr> B, FrHRMLFIA MR — A ERITS . BEAIZ T E RIS B =4 FME
DML B M A AR B . ARl send () A& ABMEPASAT @ chrow () 8 A F
WA TG Y T E N SR 45 R 25 . IR ZIX MG OL, A4 send () $5| K AttributeError
8¢ TypeError, [fMithrow () FFirBI5| % B AR .

YR EEARR TS, $E5 AW stopIteration LA value JEIER A yield FikHE. E W ATE
giiiStOplgerationH?%ﬁﬁiiﬁﬂﬁﬁiiia WA DE AR AR — A AR A 3 & GE A R
R M) .

TE 3.3 WA KAEAZTHE: ISl yield from <expr> PAZHEHEHILA — A>T 15K 4.

2 yield FRACRMELH 04 M fE— b 3N, 355 T DA

&SI
PEP 255 - fj U R E%
1 Python H A AL s Fll v i e 1d THAJRIHRIL

PEP 342 - jifi i Wi 704 A i 757 59 O blp A

Mo A iy APTANERAGHR I, fH AT DARE VR B A TR
PEP 380 - ZHEE T AR AS G 1L

Gl Avield from PERIHRIL, PATTEHIZATL TR -

PEP 525 - S3p 1k 2%
A I 25 PR B RO A A B B BEXT PEP 492 EAT4" A I .
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AR s &R A E

XAST/INTHA T AR AR . AT T4 b AR s R B P 7

T VE TR A s O A PATIHR H DA AR 5 ¥ 25 1K valueError .

generator.__next_ ()
TEUG—A> A Bt oK B A AT B2 A B IIAT yield BB AT 29— A il e £l
i nexe () IPYEWKE AT, METHY yield Kb B ZBUEN None. Bl 2ARZEIATHEI T —4
yield ZiR5, KB AR RFFRIER, Myield 1ist MESPRIILGS  nexc o MM . W
AR T T —AMER ), WPRF5] % stopTteration R .
Wy Z R A, Pl for JEIREUZ N BT next () KA.

generator.send (value)
WA AT IE A BB BB “B 37 — M. value 505 80 M4 BT yield 25X WEEHR. send()
T2 R VAR AR BT AR R —AME, BUE QR AR AR A AR TR - AME SRR 5] &
StopIteration., 41 fsend() FFoNA AN, BELWPA None fEHTEFHZSE, K HX B
A ] AR ) yield ik .

generator.throw (value)

generator.throw (type[, value[, traceback] ])
T AR RS | e — D, PR M A s RO P AR B R — ML R AR AR B 7 A
TAMEERE, WKFG] % stopIteration . WIRA AT BRACA MR AN FTH, S025]
KT R, WIRFH SRS 7.
MBS, HIARREIT AR L, BT raise KT
EUZ 0 T A, R A4 Jra, R B IHRCAR Python BB . type ZHUNV —A 5
I, T value [ — 5B RATLHE value, WIFFEI rype #4318 g A RE— 5Bl 2R
$e Pt traceback, ERFPOIXED|FH L, WWAEMAFAELE value FHRIBIA __traceback  J@IEHS
BEH=
TE 312 A K AAL T 55 AR (typel, valuel, traceback]]) L5 1 I Al RELER A 1) Python it 4~
ARSI

generator.close ()
TEA AR SR BRI 195 5 | & GeneratorExit. UNMAR MR bR A K% 7 IR 0l —AME, X
MERFMciose () iBE. WIERA AR RELC E KM, 85| KT GeneratorExit (H T ARk F
#), close () KRl None., HARAEMAR"4T — A, MFF5]K RuntineError. WIHA ARSI
R TAR AR, B EBATRA . RAESRCEH T RE S PAEF R 7 R AT,
close () KRR ] None H HAR S 15 B A .

e 3.13 JUA S A A AR A IR R PN AR [0 T — ML, X AMERF M czose () 3R [T

BIF
XHE—NRIRAYH) T, R T AR AR A S e A A T

>>> def echo (value=None) :

print ("Execution starts when 'next()' is called for the first time.")
B8
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.

(T ID
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(% L 50)
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.

T vield from ¥, Z UL “Python FA-AHAE4L” H1) pep-380.

TE— Ml Mlasyne der & SCHY oK B 7 ¥ 1 BLAY yield 305 50 & 3 — 20 R 1% ok H0E Lo —

A~asynchronous generator %

YA RN R B A, BB A2 R e A AR R R S O SRR R 1R
iR R AT B IR R FPONAE MR R asyne for IRA)H, RMITFAEor THA)
SRS EOOE

P A 2P A AR 1 T IR AR [0l —A>awaitable X5, AT RAEMR RAEETE sl BP0, FhAT
A yield FIEX, FEIRELHRER, Kfrield 1ist BWELDRPIAFEFTAE. SEME—FF,
HEEWE A RTRRS SRS, ORISR E . 8098 SRR LASAT o 57 5 AL
BAPRES e MRAITHESE R 582 AR 1O D7 FRIR 1] R — X RIS IKIZI , 1% sR O] A EUIR S 4R 820 AT
WO yield 2RI S —ANIMTRIREE . I HAT)5 yield Fk UM EHUR T IR AT BT I 535 -
?ﬁﬂ%%ﬁﬂﬂfanextf() MEERH None. HMEYIE, WHREM Hasend (), WERAFREBLZITIEN

R AP e b N preak. TWMIATSBHGH, B0 AWM ARE Al 520 i Bl
ISR a7 AT eS| B i s ) AP BRSO TR S8 - BV AR BT I AL 55 1 2 fiy &1 3U)
e, BURTESA AL AR SR SO T R I FEORER S AL . Sy 1B LR R L, R T A
Wi aciose () JriAR R I P 57 40 25 S A S5 A IR i P E IR o R 23

e A AR R, yield FkX AR IR c ry MR RIALE . HI2, AR 20 A AR ok
&gt (TS HTHEGR BB SR E MBI L) Z IR, W cry 254 Py yield kX nT g 580k
B finally FAIPATRM . EIAEDT, N RBITIZ57 54 s S AR sl AR 55 UR B2 ok 0 538
iﬁiﬁiﬁ-ﬁﬁ%ﬂ@aclose () FEHBATHTR B R PMEXT S, MM AVHEAEERR) finally FH)FPA
1To

R T RETEFARIR A SE I PAT I AAVAL B, SE(FIEIAN 2 08 LA 428 BRsL, ez — 3 E s
EREFIHG W aclose () HPATRIFE. XA 422 ZRTPAET A sys.set_asyncgen_hooks () 2K
Wre MEUGEAR, TP A R AR RAE T YY) 2525 ZDAEAER AL o K 445 BI7Em)
S 8l A B AR Lib/asyncio/base_events.py [ H ) asyncio.Loop. shutdown_asyncgens 58,

vield from <expr> FIKFNAMAEF A il s BT L 51 Kotk i

STERHR-ERBHE

RXAST/INA T 5 A A B AR T eI B T A R B AT

async agen.__anext_ ()
Rl —ASRERPRT G, EARIE T TR P T I  8 A igs BUe M _ERIATY yield ka7 EAR
AT AR E AR anext () JIRIKIZATIY, 2411 yield Rk al T i [ul iy w] % f¢
MR EGZEIEN None , ETEBATHPRFAZHIATE N —4> yield KiK. % yield Kk yield 1ise
MM S 2 S MR TS | &) stopIteration M. WIR TP A AR A 4 T —MEME
i, WRZATSERPRT SRS K stopAsyncTteration i, HER%FA AT .

IR R asyne for PR .

6.2. [F¥F 77



https://github.com/python/cpython/tree/3.13/Lib/asyncio/base_events.py

The Python Language Reference, A {Thi#% 3.13.2

async agen.asend (value)
R —NAEERERS, EARIB AT SR 1% 7 8 AR A AT . 54 send () Trik—HE, Ik
TES CRIE” =AML P R IAT R, H value ZHS R 24T yield £k AXEHUE . asend ()
Ty IR B AT SRR AT R R | A1 stopTteration VENAE MR LM T — MER R, B4
R A AR BOA 7T — MEUR IR M5 & stopAsyncIteration. Yififflasend () R[N RP
AR, EALZIPA None YNSRI, PRI I 34T AT DASRUE Y yield ikt

async agen.athrow (value)

async agen.athrow (type[, value[, traceback] ])
R I —AATEEREN G, B e m S A A FH AL E T | K type AU RHE, IFIR %A AS %L
Pl N —AME, HAE NS & stopTteration Spd . QISR A AR BOA 74T — MR
B, W AHZ AT SRR R 5| K stopasyncIteration b WA e ol B BUA AR 1% A 57
W, BEIRT A, WA OB TN T S R 48 v S Rpd i I #7
TE 3.12 A B A AR T B A5 (typel, valuel, traceback]]) S 3 I T A REAE AR A (1 Python JiiA
HEE R

async agen.aclose ()

R E—NATEREN S, B TEB T 1) 520 A AR R ARSI L B A — > GeneratorExit, I
Rz A AR R BOE R B 1. RME5] K GeneratorExit (M1 T ARMKIZ ) Wk [a] iy ] 55
FEXFRAFG] A stopTteration g, JaLkiil 520 A s I ak [l A A ] HoAt n] S5 g 51 A
StopAsyncIteration ﬁﬁo ﬁﬂ%ﬁ‘—ﬁﬁibﬁ%?ﬁiTg/ﬁﬁa TZE‘[%?#W‘%%E}IZ{ RuntimeError,
WA A AR 5 | AT AR S, BB a T S Ry E . iR A s am T
S EIERR WSS  aclose () BRI ST ] F A T S REXT 4

6.3 F&
JR ARG & H R R I E B . BN AT

primary ::= atom | attributeref | subscription | slicing | call

6.3.1 EM51H
JEAESG |2 T A — AR s — A 2 R e

attributeref ::= primary "." identifier

BRI AR — A SRR RS | RN 5, RO RARSCRF ISR . BlSX G S2oRk™=
PSR E B RAT A A BRI . B R X SR I SR S ARIZ X SR . X — @ L5 | 0 2 YR E
AR A AN TR o

FEAE G RV GE A B getattribute () FYRE_ getattr () HERBE X. LA
__getattribute__ () F{EIFIRE—AMEEE MR EH AT AN 5] % AttributeError,

ARG KT attributeError FHXRHEA _getattr_ () J¥E, WPRFREZ 0 EAE R LRI,

6.3.2 #HER

W =A% 25 5 B S BIPA TR BCRA R R 2 MR A A T e — D oT R . X—AS2 20 % ATl E
3B B2 % [B]—~ GenericAlias %42,

subscription ::= primary "[" flexible expression_list "]1"
W AR, MERERS R AR Rk A R A TR AE

J5U B 25 AT B SR AE Ry — A SRR BB AR B X R — >k g R] il g ) i E L _getitem ()
M__class_getitem () BHAZ —R SRR MR 2 BRI, Rk a0 R B R E S5 R
YL VA LT R — A M TAEMB SN __class_getitem  TMAZ __getitem  HYHE LAY,

TEZW__class_getitem__ 5 getitem__,
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WREFBASNI RO E ZD—ES, MFAWRIENRBANHE S, ZREKI RN 5% E
KPR KRR tuple. EHATILT, FbABNFRBOR(EZ FME— B R 1IE

TE 311 JUA KA AR o — A RIRAIN R FR AT A RS . 2L PEP 646,
XEFNEXSR, AW R SRS geticen () PATRIHERAE:

LoWgFe WRIFEALE— A mapping, WFKKINFDAUREN— D PAIRBSS A RN R, T
TR SAEMU e O B PG L {EL . BRI — B 72 dict 3K

2. A, MBI sequence, MFSERIVFMBFREN A int 5 s1ice (U FHHY BT
WHE. EFFIIKIOH T4 str, List Fl tuple 5%,

IER VAR R EE XS 5 2] ARG SRR 4K AL, WEFFIERAL T 4R 515
FFAIRK R R T5 M __getitem () 7k, PBEZEBRUL, <(-11 RFEH < WG —M. 4553
{HN—A/INF P8 45 B AE U, MR ES BEIRER S 1S Mz E & H (WSFFHTTED . h
;xﬁg%;? #[%ﬂng R SCHRAE getitem () YEPSCEIR, I ES AR T 20/ 2w X H IS
3% o

R MRS, PRIV S, FAPERR M SRR R A A
e
6.3.3 HIK

IR URAERF ISR (FAFE . JUAH SR PR B NIt Y15 AT A2k XX PA R A
mdel IR HAR. PIRIATEIT:

slicing = primary "[" slice_list "]"

slice_1list = slice_item ("," slice_item)* [","]

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BRAR Y TSR TR A — B ATTER B AS R AR P RIS 75135, DA il a5
PR AT ARSI o S T A AR IS A, ol i SCRF SR BT o B0 S TR U A
KA XA S (VI PR AR B & IERRRI UL 58 T U ol) -

PIR I A T . R AL S — AR T R IR ) R S SR S I S TR G | (Sl A IR — A
H_getitem () JK) . WRVIRSIREE R D—AES, WHENRER— ML E Y] D IE It
A BTG, R AR LS. U1 B — ks, WA e i k0. —
ASIERRRY) A e 2O — M W R (S ARk R R 2825 4 —TY) , AR start, stop Fl
step JBIERF BN FAXG TR . ERFERA, AIHIFER None R

6.3.4 AN
JIr VR i B T RE D S 1 — A8 22 SR IAT— AT HIR G (Bl AN function)

call
argument_list

primary " (" [argument_list [","] | comprehension] ")"

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 ::= identifier "=" expression

ST AT (7 B 8 SR I A AN ST S
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BB KA — AT 5 (P B8 SR, ELRREL. NEXTREGTE . AR KB
IPEABARMT A __call_ O BRI ERERATMXIS) o Brf S8 R e ul i Aok ) «
BZ B 20 L Y T IRIE R parameter F1FITEIL -

WARAAER B TSR, ENSTld AT RIERHEON L ES R 15, MBS HaE PRI
BIRBIR. WRA NAALESE, WENSPIAN N A2 6. K5, MTENRETS, AR
FERAf R FOR R 25 (8 (ARRAR AT 5 58— N IE S BA AR f 2— A2 r, MR ) o AR r
CHHETE, M&TIK TypeError . HM, MSHUEMA AL, P (BIERIKN None, B
REGEAENL) o M SEUEBISE R, MORIEER S AR R B eR U SRR AR e . (B4R
—HRGE S, HEGAME SO P, 245 R0 7 S S n] A0 g AR AE R S8 A AR i
SE AR Y 25 (L SRE R B 32 SRR D0 I I 2 G o ) AIRAT AT — A RIECE 25 (35T i 5 BRA
{H, MKT% TypeError FH . EHAMMEIT, CHEIFCEMMI RN SHIIE.

S n] RSO B S RO A A FR N B, BT TE SRS G N v, AR EERA
KPS S48 #E CPython 11, DA C /B I H pyarg_ParseTuple () RMATHSEI KA
WE T XA E O .

WRFELELXSHEMNZ M ESE, K5 K typebrror 59, BRIEA DN EXSHMLEHT
*identifier AJ¥E; FEMEN T, RIEXSEZZ MG TEZRUESHWCH (WEEAZ R0
BSHNWA—A2T0H) .

QAR R FSEONA 52 M IEXS AR, H25K TypeError 54, BRAEA — M IEX Sl
AT **identifier ¥k, ZRIEXSHCRHEZ MG T 2R KBFESEOI T (T X BVE i
SHENEN SR AE) , REA 24 KBTS ENE—A Coir) =S5,

WRBRBE AP BT *expression AJ¥E, expression WM R{E N— iterable, 3 Hi% 0BT 2
TR UERTINIOIESE. WMT £(x1, %2, *y, x3, x4) WA, W y RKER—DFH 1, ...
yM, WEBERT— A M+4 ANESE 0, x2, y1, ..., yM, x3, x4 [

KA — A G HRZE H IR *expression AYETREH M T B X BFESH 2 5, HESHEXBFSH
(PARAEAT] **expression B4 -- WL 3C) ZATHHALRE. At

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

>>> f(b=1, *(2,))

21

>>> f(a=1, *(2,))

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))
12

J

T 5] R o [ Rl ) € B P B AR *expression AL, HILSEhr X REIRIBA S KA.
RO LT **expression, M expression MR — " mapping, HNEERPCUERH
MR TSI WR—DESH DO EEXETMILE (B 20 728, damdsn—1
fiffl), W&51% TypeError i,

Y] **expression I, XM EEE AT FAT R« RIS I EEIMECRF B ELES 4 P
R Ie] 438 1 5 B IR 35— MIE B 2. 44 A 75 2002 Python FRiRAF (B4 "max—temp °F" it
R, (AERARE S TR AL AT IE OB SMIICRD )« ARG EN R -5 HAIE 5 UB S DUFE R
o JES TR, SEEAREA LS, ATk TypeError FiH .

(i} *identifier B **identifier MNAMIEAS U BBPIIECL BB RS Mo BT S AR

E 3.5 A S AR AR R RO B S AT R Y+ AL =+ Jrfl, LB SEOTREIRAE B R Ir e () 2
Ja, MR TS HOTRRIRAE T IR (<) Z 5. i PEP 448 ZGR AR DL

ﬁﬂF%IﬁTEﬁ, JHH B ASAREE, REEHRTEER None. 3R [FIME Ty 2N BT T8 F X5
RA,

IR Ry
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JP e SCeRE:
PRA LR S BITT , TR HAAAS SR USRI 5 — 2 IE 2B S I I R Y
ZHG MRUHIZ IS0 S0 —AY . AR HIAT recurn IBATINY, BOCRFAE E o0 B0 H AR [ {H
R IAT ER AR B R I R AT return 164, WLREHEFRF N None.

B PR B 5 T
HRGRA T RREAS . A XN E KB4 5 L built-in-funcs.,

Rkt 4
1R % — AN S
el i
i/ﬁ?}ﬂ%%ﬁ(ﬁié’ﬂﬂ% FE &SRB, [ HAEZ A SES RS RS £ L D0 %R 5 —
N

Pyl
GREL RN _call () FE; HECRGEMTRAZ 5.

6.4 await FKixxX
Hcoroutine AT AR —Nawaitable %514 . R GELE coroutine function PR .

await_expr ::= "await" primary

Added in version 3.5.

6.5 BEEF
FIBEAYE W A M B — iz BATE B (A4 2 BB REE A MAEHA MK — e B4, Ay
T:

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

L, A S RIE AR FB AT | SRR 2R G 2R 4
HORAEIT) + -17+2 BRAF -1

FIZFAT SIS EOR T N E pow O BRBHAMIARYIESC S50 N ES T HA SR E
FRIFTTIBT . BEHSHSSHRHOTMIAZRE, SR 5 2R

T int R EAERL, SSACRFEA SEESH R R, BRARSE —ANSECh R IR LT, BT
SRS float AU T4y HY float AU ZE R, Bil4an, 102 4k [F] 100, [ff 10%*-2 & [F] 0.01,

Xt 0.0 AT NECREIRIBE - 53 zerobivisionError. X FIEHFT 0B R RKIZF B IR M) complex %X
H. (FERHIRA X5 % valueError, )

MBI IR pow () FI__rpow () HEERHEX.

6.6 —TTEHAFMIZHE
A BARTLE FEA MR et
u_expr ::= power | "-" u_expr | "+" u_expr | "~" u_expr
HHBREAF - () R b S50 Ul Zaefls e () FRAHORES.
HHIBEAT + QEE) R s bk i 240 sl pos O ¥R ERES.

FRLH BT ~ (B Rk O RS EAR AU BI S5 R o X x FOLIUSOE SCR - (x+1) « ERMEMT
WRERES T __invert () FRERIEN B E XS,

TEFTA =L T, WEPRSBAIRBAIER, K514 TypeError FH .
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6.7 ZRBREHEF

CIOUEARIBFAT ARG RIS . W R R AT B TR E TR R RS TEAT A
SV PIASESON, — MERTIREELB SRR, H—MEHN T ARz 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
BEAF * ) i th RSB . WS EECE LA T, 83— SR ERm Y — 1%
BT . AEHT—FEILT , WA o R SRR G AT . fEfe— R LT, R AT I
YIRS EE T B L AT
VB A AR mul () FI__rmul_ () HEREE XL
BHEAF e (at) ) HARE TR . A W E Python Y SEE HGZE AT .
Ve BT FARR Y matmul_ () Rl rmatmul_ () FrEREE Lo
Added in version 3.5.
BEAT 7 () F /7 CBEER) Kk th LSBT . P SHCR et i ) 2880 . AU R St —
A float ff, BEEFHIE BRI LS RAN S REEL: BEBRI S5 a2 i ] floor sRBLHATEARBRIEIIZE R . FRAEM

j\f_%ﬂ%%li{ ZeroDivisionError %‘i'ﬁ?o
B BRI cruediv. () Fl__rtruediv. () JEEREE L. 0T R ERIE 5T R R
M_ floordiv._ () Ml__rfloordiv._ () F¥EFRHTE L.

BELF & B K B2 — DS RERAE A SE B IS ECR endtin R 2R AL, G55
NERG| K zeroDivisionError . SEATDAUNESE, U0 3.14%0.7 8T 0.34 (Al 3.14 &F
4%0.7 + 0.34), BUBBEFFRLERMIE LSS S8E AN EBER—3 (802 h%); gRNgHE—E/ T
5 AN ERAER AR

BB SEEEMAEBERES AN SR x == (x//y)*y + (x5y) . MA/MER S8 N E H
B divmod () REIRFHEAT: divimod (x, v) == (x//y, x%Y) oo

B TXECFPATHLE R, BEAT s BT EE X R EE A FHATIH N FAF AL (UFRIE(E) - 47
g AL AR Z: I Python [ %11 old-string-formatting —4 .

modulo 122 R _mod () F__rmod__ () FEKREE L.

%%%iﬁ, BHEE AT divimod () BRECRBOE XH TR MR LERT A abs () RECR AL
B HAF + (addition) Ki 4 HBEIW . S EECE UAEA R, s A RSB 35 . FEmT—
FEI T, W ECE RO MR R BR IEHN. ZEG—FME LT, RERAT R P B A
Wzl AR add__ () F_radd__ () FERAE L.

AL - Q) R B S 2 . DS S BRI oA R 28

Moas B FHARRY__sub_ () Fl__rsub_ () HERHEX.

6.8 BliizH
BALEE I E PR T HARB
shift_expr ::= a_expr | shift_expr ("<<" | ">>") a _expr

VB SR abs (x3y) < abs(y) RPN RE, HWFFARMNE, mT&ARGE, EERE ERLIE. fiin, RikEs:
A& L #Y) Python ¥ S0k — A~ IEEE 754 XURSBERUE, AT -1e-100 % 1e100 HA 5 tero0 AREIMIE G, HHERATE
~1e-100 + 1e100, XEEFE FIEITZETF 10100, BB math. fmod () 3R [H] (Y LE RN & B4 55— BB FIIE fE, FILEX
TSI KR [ -1e-100. Al =X 5@ BHG T ELAARAG Y .

2R x AR EEE T y R, W T ARIAETE x//y ATRES L (x-x3y) //y Ko FEXMELL T, Python £ [A] f5—4~
L DAMEAREES divmod (x, v) [0] * v + x 3 v R x
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RLEIZHAFEZ S BN SRR SR H A SR8 E W AL

TEMA B B A BRI 1shire () L rishife_ () FIERBEE L. BN E Ak
W_ rshift_ () Fl__rrshift_ () FFHEREE L.

A% n ALPEE NP pow (2, n) BEFR. A n LE N LA pow (2, n) .

6.9 —tfiizE
SR B AT % A R e

and_expr :: shift_expr | and_expr "&" shift_expr

XOr_expr :: and_expr | xor_expr """ and_expr

or_expr xor_expr | or_expr "|" xor_expr

s B HLFR o H S8R AND (4558, SEDAER R B b 2 — N ES T __and ()
B rand () FRERTEERE E SO .

~ I SEATRE S B 6 XOR () W45, SR AR N BBl b 2 — i i S
T __xor__ () Bi__rxor__ () FRRJTIRI A E XA

| IBREAER AT S 5% OR (AER ) SR, SEUEC R E b2 —HEF T __or ()
B ror () FRERTEERE E SN .

6.10 LLBIEH

5 CRIAl, Python Wiy WAEE LI HAH, ITAEMBEAR. BASAMEE. 5—5 CAEZA
T a < b < c IFFNRIBRHABGEAREN R

comparison or_expr (comp_operator or_expr)*
N I D B

| mnig" ["not"} | ["nOt"J "in"

HEGEE P EARIE: True Bl False. HE A & o4k 7 iR A BEIR MRS /R(E. ZECHEOLT Python f
TEA /RIBSE R SCPXHZAER A bool ) .

RGBT DMERHIE, Bl < v <= 2T x <y and v <= z, BT v AGCRE—RK (ELEH
MEETY x < v (RN 2 HASHBOR(E) -

R YRR AR a, b, e, ... y, 2 KK opl, op2, ..., opN N HEZFAF, M a opl b op2 c
-y opN z BT a opl b and b op2 c and ... y opN z, RREGFETRANFAAEE HEeR

{E—_‘Yjﬂ\o

R a opl b op2 ¢ AEMWHETE a fl c ZIABATIEATILR:, L, W= < v > 2 NG RZEE

FIER (RARWFAREE).

6.10.1 {HLLE
BEAF <, >, ==, >=, <= Fll 1= FFHRPIDXRIVE. PR I,

AR a5 R —HO I RECARIVIE (A EBRPRRS) . XS {EAE Python Hijg—AAH 2440
ks B, XRAEFF A DS TI k. H., XA ZOR B RE R, Bl
W AR B RS o RGBT T — MR E RO RS . AT A X i S B
Z ORI I E ST AR

HI T i 2R U2 object (1 (ELEEUAIE) M 128, HILENIEM object 4K TERIAM ELEATH .
KR DAL SE B rich comparison methods W1t () K HESCEMMHEBATH, TGS WA AL A .

RO —EUPE U (== I =) BETXRIR RS, ik, BAMFETR RS RSB — 2k R4 R
&, HARRIBR RS 1 S B — ok e 4 R RS . JE X PR IAAT R I BB 7 B TG W SR 1% 2
HEHH (R = is v BUERE = — v).

comp_operator ::
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PP AL (<, >, <= Fll >=) BOABCA AL ARSHAHR 2T1 K TypeError. HUEXMERIAMT NI 2
/D5 — SO U A ] R A

Fi BRI — 0 L BAT N, B AN FEAR RS I SE R 2RSS, X AT BEANIE A H L R TR A A P
FESCH A B TEN SRR 2RAL, XHEMRATREEH OB IT N, Kbk, 2 NEREREX
FERLHY -
PAR AN ERHGAR T B BN E BB AT

o WNEFEZA (typesnumeric) VA M ARIEFEZA fractions.Fraction #l decimal.Decimal A] #E4T

A ARAEE R LLRE, BISNRBREZ BON SRR P EURL . FEZSRUAI R RBILA . BS54
¥ (FR) AUWIEREAT OB HAR A RS RE K

E[E’ﬁ&?fﬁ float ('NaN"') ﬂ] decimal.Decimal ('NaN') }Eﬂ:f%ﬁﬂ ° ff{ﬂﬁ?%jkﬁi{ﬁ%ﬁlaf? Hﬁ%
B EHRIA « A — R AR R A AEAR S T HH B B 0PEU, W x = float ('NaN')
M3 < x,x < 3Mx == xBHRME, M= 1= < WAE[E. HATH2ENE IEEE 754 FRER .
+ None fll Not Implemented #{&BAFINI S . PEP 8 @FRBIXT G A LB Y Y BU2#id 1s 3 is not
KedbAT, MAEMHETEHEMS.
o ZHFHIRL)T (bytes B bytearray HYSEH) AT TR NFRFNES R AU LS. BN A LITRD
B AL T HNF ST O
. ?ﬁ% (str WL i I HF4F1) Unicode RS E0FH (W E KL ord O BYSEHY) #eF BT 4T
HA o
FAFERFI R P H N RE B AR
* J¥% (tuple, list B range MSEH]) HAT TR ILEL, range i —MRRHEAN R T
Foa o DA RGP 85 28— B LU A5 R R A S, B ART LR 5 | & TypeError,
JFHN MR 2 He - U XA Y T R AT B F A . N B ARl o U (] — X R 5 H SR A X
A AT BB [F]— X G A S5 A I AS FHEA TR AR R B AT TR A S 1
P B 2 AR () 17 7 e LR 4
- W2 IEAZMSE, BN AUHFE 2 AHFEKE, I BARXTHH R A TC R AR AT S (11
w, (1,21 = (1,2) MR, FAEEARMN).
- X EFRRF IR 2 W4, HOP 5 HE A AHETRWHDT AN (B0 1,2,x) <=

(1,2,y] WIS x <= vy M) . WRXTNICEARTAE, BENZTEIFAEN (B0 1, 2]
< [1,2,3] MEH).

o PP (dict BSEBl) 27 BARSE MDA ATY ALY EATRA SR (key, value) Xf. SEHM{HAIA
FHAE I FCAROE ] 2K [ SR -

WP (<, >, <= Fll >=) $45| & TypeError.
o HA (set B frozenset MSLH) HIHEFTIEZU PNAERANES S I HUAEL -

BN BOERATE SO THAEEARGN . XRKRBA E ety (Bl (1,2 F1 (2,33 P
MNEGARE, BIAHBER) 74, WAL . MR, RERE A NRBT 55 a1
E@@%ﬁ?@%iﬂ( (Bl an R tH— DR A FIFRAER min (0, max () Fil sorted () HYHIARF = ERE L
EER) .

S Ui i MLE TR B SR -
o RELCHBNEIBIBA LI BT, HILEN SR BOA BTN .
FERTRERIFOLT , 1P RE SCRAE A i) H: BUAREAT g I 17 24 TR — 2 ECp L)
o AHEF HURE %02 H BUR B o AT, HH A AR G2 BUARE I B2 AH 45

3 Unicode AUERIRAI 43 #h4 ((il 41 U+0041) Fil 4 %5 45 (BIAN KSR T 546 A”). HIK Unicode ()R 2Kl 54045 HUH —
AN, (BB E— LR PR AT h 2 A E P IR R . BN, SRR i T AT RS HE T 56 € W]
PAJH U+00CT7 {37 L1y BAAS FRIE F A5 R, AT A —A> U+0043 (7 B iy R ahF 45 CREHT 8 ©) fn_E—A> U+0327 i
L/ G F A (WA TR SISk IR

MR, RIS 2% Unicode RS PUNBETILE: . X ATRESH AR EIE. BT, "\u00CT" == "\u0043\u0327" 3}
False, BRTANFAFAHAERRE MM T WA T IR EH T8 C7,
FHEN G TGO (IR AFERM B ) M FAFER AT, WA unicodedata.normalize (),
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x is y BRE x =y
o W AZIRA PRI AJEGEL, AR %A AR 145 R
x == yfly == x
x =y My !=x
x < yfly > x
x <= y My >= x
o RN ZR WAL . A (fR3R) B BoR TiX— A
x >yandy > z BKE x > z
x <y and y <= z BE x < z
o S HOB W% EUT /RIS . mgibiid, TR o2 s U iz Al R 1o 45 2R
x == y Mot x !=y
x < y Mlnot x >= y I T5EaHF)
x > y flnot x <= y W 5447

%Ifﬁﬁﬂﬁﬁ%@iﬁiﬁiﬁﬂ%?%éﬁf?%%ﬁ% (EFPlmi ARG S st ). 732 total_ordering ()
MRS -
* hash () MEPRMNZ S ZEME . HERNRVIZESEE BAMERKRAE, SR AR

X

o
Python F- A58 il 2RI LE—HMEAN . SChr b, ARBCAERR — A E X LA 51

6.10.2 FREANEH

BB in finot in TR AR, R x 2 s RN x in s K{H N True, FHN|H False, x not
in 53Rl x in s WRJGMIE. FTA N EFIIIE AR R F A SRS, X5k in 5
MR H A E R, T list, tuple, set, frozenset, dict B, collections.deque IXFEH A #E LA, HKix x in
v ZMTF any (x is e or x == e for e in y).

XA ROk YL, Y HAY x 2 y B x in vy True. —PEEMIRINE v. find (x)
= -1, ZEAFHR R BRI A AR 7 H, I in "abe" FfiR[E] True.

Xt F 58 X T For user-defined classes which define the _ contains_ () JFY¥ERA B E XIEFUL, HE
y.__contains__ (x) JIZE]E{ED"J X in y){%;@_lﬁl True, 7,'5')_”]1}53@ False,

XFREN__contains_ () HENT _iter () R BEELIRG, WRAEER v EFZETE 2
if5RAK = is z or x == z HEMH, Wx in v FFH True. WERFEERIAETGI AT 55, WREER
Tin 5l R TIZRH.

e, Rl AR R — N EE LT __getitem (), M4 HACUAEIE ARG i
ffif8 x is y[i] or x == y[i] FHEAE/MYZET|ES5| K IndexError SNt x in v 44 True. (4l
REIR TAEATHADSH, WERTin 51K TR )

BRA ot in YoE SCNEAE in M Z AR

6.10.3 #RIRSELE

BEAFis flis not TR RIIRIG: 2 HALY x Fl y e[ —W R x is v HHE. —PXRER
WA 10 REORIIE. x is not v &7 AMIAYIZHE.

ST AL A BORE . SRS RHR RS, AT RE SRR B R I N 1 s B S A R E R
10, BIADs RB) SL0) 75 R a2 R LR sl . B2 A5 BB A K eI SO
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6.11 f/RiEH

or_test
and_test ::
not_test ::

and_test
not_test
comparison

or_test "or" and_

test

and_test "and" not_test

| "not" not_test

TEPAT /RIS OU , B0 42aR e TRAERIE R, UNMES BN RIE: False, None,

T R,

AR A EAF Rz 25y (AEFAFeR . Jodl. g3k, Fi, EASHREES). ITf

HAER SRR B . P 8 ORI boor ) ok R .
BE ot MAEHSBONBRENT 4 True, BWFE False.
Fiks x and vy HHERE x SR AR x ARWGR BHZAE : A% y SRAEH 35 [ 5 R E
FBAK x or vy HHEN xR AR x SHEMRBNZAE s % y SRAEH IR [0 HE5HE .

T YER and Flor ZRAN PRI FLR M A{ER BRI AN False Fil True, MR FE G BRI HAIES. 1
TR ER), Pl s H— Y4 H RSB A BIAMER 747, Rk s or 'foo!
Pt A . BT not A‘\?ﬁ@‘])@*ﬁ‘?ﬂﬁ, AN HSHCH M A BL B H 2R B — AR (i,
not 'foo' EMh False MIE ',

6.12 IR{ERERX

assignment_expression :

:= [identifier ":="] expression

%Kﬂa%%iﬁft(Z%Hﬁ;l@&ﬁﬁﬁ?“ﬁﬁéﬁﬁ%iﬁiﬁ”ﬁi“%iﬁﬁiﬁitiﬁ”)%%4*4\expression%ﬁﬂi%ﬁ‘*ﬁ\identifier,
[F A2k [\l expression BI{H.

— A UL A AL P DT A I DUk 2 o e

if matching := pattern.search(data):

do_something

(matching)

B R EAL PR B SO A IR

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

J

IRE R AN AR T OE ) BAEBOIEDI R Z50F38A50, lambda 353K KT SHONHES 0
() if FRNPAKAE assert, with il assignment AT TR AU 5S4 R . AT 6]
AR, RS AR, BAETE 1€ Ml while ).

Added in version 3.8: i[5 PEP 572 T fiff XM E A .

6.13 FHFRERX

conditional_expression :

expression

:= or_test ["if"

or_test "else"

expression]

conditional_expression | lambda_expr

FppaRX CAEmBCh “=HizRAF") FEFrA Python iz H b AT R AR TESE2K -
T x if C else y HIRMAM CMiAEx RIE. AR CHE, x FHORIEIFREIHAL: A WFXT y

SRAEHFAR [P HAR

HZ Y PEP 308 1A XA FRA TR .

6.14 lambda FTixxX

lambda_expr :

:= "lambda"

[parameter_1list]

":" expression

lambda F3A, (A BFR A lambda #4724 9 F T 8 4% iR 4T . 25157 lambda parameters: expression
KRB G . AR AT R IAT AT DA O = S R AL
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def <lambda> (parameters) :

return expression

WS BT TR RSBV EAIE . TRl lambda kU0 # 1 & BOR BB B S TR A SR .

6.15 RiEA TR

starred_expression = ["*"] or_expr

flexible_expression = assignment_expression | starred_expression
flexible_expression_list ::= flexible_expression ("," flexible_ expression)* [","]
starred_expression_list = starred_expression ("," starred_expression)* [","]

expression_list = expression ("," expression)* [","]

yield_ list ::= expression_list | starred_expression "," [starred_expression_list]

R (PIIE I E Se VN {1 Rt 1 R OV U g e AR OE SV | B3 A SO A aed S IVedE1 0N N9
S RAA R . FRAF N A BORE

—AES s TR TRRIFE . BN Aviterable. 1% 0] RS SRR AT 5, I
P E TR R AE BB el SRR G2,

Added in version 3.5: FEAF R IERXT S5, )l PEP 448 $2H,
Added in version 3.11: —AFEEA R P EM L BE AT LA RS . 200 PEP 646,

REBWES(ER @R H o, 1, B4 @0HmN: ETE HAvE M e, e REE
S EmFEARA SR B A TC, MR A FARAE. (ERE— s e, XA L
FEES: O.)

6.16 RIENHFF

Python 4 M /r B2 A7 B I o ik dORME . (EERAEXT KR AR AE I, A I e T AR {E.
FELATIU T, kAR RS AR LS F oRE.

exprl, expr2, expr3, exprd

(exprl, expr2, expr3, expré)

{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd, **exprb5)
expr3, exprd4 = exprl, expr2

6.17 EREFMEH

X Python HIEBAFIIL ST IEAT T K4S, Mammitisdt (Boedhe) BIRIRILed (Fadhe).
HF BTk NI AT BA M FESE S BRARETE B s ], BESEA ) A H B 34T . MR BT
BNBEREFNEEZAAGH (RAAREREARNA ZLEAGH).

TR IR BRI AAR RS A R R SE S, I B Wb sa 5 — ik i e 20 B3 e
P
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BEEF it
(expressions...), A SO AR S #£ARX, FRER, F
[expressions...], {key: value...}, {expressions. Eﬁ-@i’\‘, %é’ﬁﬁ?
-}
x[index], x[index:index], x(arguments...), x. {Fﬂﬂm, JQJH‘, Uﬁ)ﬂ, E‘]ﬁ%lm
attribute
await x await %:zjiit
* % a‘@ﬁi

+x, =%, ~X

@, /. //\%
-

<<, >>

&

A

in, not in, is, is not, <, <=,>,>=, = ==

iE, 1, #4dE NOT

P, MM, B, B, BUR
A

AL

$(i5 AND

Fie51 585, XOR

¥z OR

PGz, AR B A A AR TR A

not x fi/RIZHEAE NOT
and /K245 AND
or /R IZHE OR
if --else %%ﬁﬁ%:zﬂjit
lambda lambda %:zjiit
= MR ik
&ix

SRR < SR N R T AEHA W B AR S A TCERAF, Wil 2xx-1 Ho.s.

O s BRI T AR L . PRI & T 20 [RIBRI 58 2L
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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

] BATE R Fh — > B Y2 AR A T e 22 2% (AT BB R ] AAAE T [l —AT N FF A5 0 . T BRI R I Ak

FEEAATHEMEAME (RZREZHEANT), 8 CEWERL) WH— IR i rR
AT AR R R FE Python s AR AR [WM{EA None). FRATH A A1 7 2t fuifr oA
FisE ARy . FRikaE R AIE

expression_stmt ::

FBER 2XHEERFRATFR (WATREN A —Fka) BRI

= starred_expression

L HAIE, WERGPR(EA None, ERXEIINEN repr (0 BRBHFHN —AF/7H, REPRTATH
FEARM—ATR BN G AARER  (BISME IR RS R A None, NSRRI A A AR i1 - )
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7.2 IEED
LT FAEARR () SESIRPE, DARISBUR PES TR 0 A

assignment_stmt ::
target_list
target

(target_1list "=")+ (starred _expression | yield_ expression)

target ("," target)* [","]

identifier

| "(" [target_1list] ")"
"[" [target_list] "1"
attributeref

|
|
| subscription
| slicing

|

"*" target

(ES PR —35 Tl B 51R, 38T 22 8 i) o)

IRRAELTE ) 0 i B BB AR TR (PR A REN B — Rk i 5 s, e F
HE—ATE) IR R — SRR SN BB IRESS H AR

WAERARGE F AR (B15%) ARSIz SOy . Y HAR Ny — D asnrge (JEdes . fhiekanr) 4
JRG I, 2% R AR G R A A TIRAE R e AT R, R BV A T 2 B T BT | 5. 4%
FRAUT] R RS | K S A W R B i g (S A R AR 28254 —7) .

XFZIRAERY FARGF R 0] A & T G5 807 F55 A, B AR T s I e S

IR AARSI NS AN IZ S . A A S T BES A m B—H AR, R R (ES % H b

o EHI:

- AR EARSIR S — A RS RIS B AR, XA IR BAR: WHxx g 205 H
At € G T RTE S G IR AW S A Br AW e ST ORI ST e s o 0) I & TN )
ZrmE \AARZ AR HAR. %A AU R R B TR B E S N B H AR SR H s . AR5 2%0T
IS PR AR T ) S BORE L 2 B AR GRIIRAT A ES) o

= B RGN A S H ARSI FA R R A IR G, X BETRRE H A E A T WA
TAELZ X I A FL AR

XFGIRAE 2 B H AR B4 DA T O Ui I < S

AR AR RAT (H4FR)

- WRZA IR D BT U HI AU R g Lobal Binonlocal IAIH: A FRRFHLEE 2 24 B =
fir g4 23 [A AR 52

- N AL R B GEE B 4Ry 2 2 A B i nonlocal BYRfiE M AME i 2SIl X 52

W% FRE 2D WIRF BB 0 2« 3 nl B B BIASE E 2% 44 AR X R A5 T2
T, AN R IR AR T HATR RS (R -

o WERAZXZ BTN SIHP R R BRI SPORME. E R A — A TIRE B RN R

RG] & TypeError, RN G BRG] KA X SIRME 25 45 @ ;s QSR B JoE A TIRRAE
W 2s5] k55 GEH NN AttributeError HIFANGR G EK).

FER: WAL ELE S | ARz BT A MR 8, A MRk a . < WA
W SCORIEE (AR SEHRIEATAAE) FmtE. ZEMARR a.x FEIS e N LBIEN:, FHAEb B
QUEZ LR, NI . x BPTUH BUA—E SR A A SRt s o ek aHE m— 2R R Ik,
Y2 2 B A3 4 S B S A AR DA R AEL Y F A

class Cls:
x = 3 # kT E
inst = Cls()

inst.x = inst.x + 1 # ¥ inst.x A 4 W Cls.x hH 3

BEHA A —E MM b g, BN property O BIEAYFFEEYE.
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o AR ER A SO0 R R FRA S POR(E. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR R € R T 51
I, WEREGIITER, H25]% IndexError (APHMIUF SR BE SR B MHI0) .

R AU — MR G (Bl 3t) , FARRAURA ST i SR AR AR IR AL, AR5 B
Hh BRI ARB BB S A SEAME S o I R] PASE e — S AT SN I DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

SR EE SO, SRA__setitem () FEHMHFE SHSEL.

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁéi%?j)# o VIR MK BT RE SHIRAET FIW K EAT], X SAE HART I v n i oL T e 2s H vr 351
(RN

TELHISLEH, HARRAER U S FR A EMIR, TR AESER I A S Bagidids, S8R
KRR EE R S
BARRMENE XN EWELTOSATFHNESE “FN” #-78 (Flila, b = b, a SHPNERL
f8), BLERMEALRNZIE ZNNESENEEAITH, XAERSSNRE. G, AFEFR
SFTHIH [0, 27:

x = [0, 1]

i=20

i, x[i] =1, 2 #EEFH i, BEN x[(i]
print (x)

& B0

PEP 3132 - 3 Je iy n] ;5 A0 R P54
Xt *target FRERIALTE UL

7.2.1 HE5RMK{EIE D
ISR R ELTE R LR e T ) e G S AR e F) ol — 1

augmented_assignment_stmt ::= augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop = "y=m | n__nm | nWx_n I ll@:" I ll/:" I ll//:ll | LSS | MWxx—N
| LB, ‘ o= ‘ ne="m ‘ nA_mn ‘ n |=ll

(SR —35 TR =M S B REE o)
SRR (AT ARE H AR A AN R (5@ A FIZ, B AR AT A RYF L), *F
PIA BRI IR E TR E I oz, HEERIRES R H iR, BRI SBERE—K.
BEIRIRAETE AU = += 1 ATDAREE N x = x + 1 DAPARIEBINY . (HHFARE TR . AEHT SRR
JA, x USPORIE—. TH, TERTRERIEOLT, SCPRiiziig RoeddThy, XEWEH AR
— ARSI IR s, R R BSRENR .
AT @A, BRI AR A TR Z AT ZEFHRAE. I, ati] += £(x) HEAR ali],
SRIGAS £ () SRAGIHPRATIESRAE, e g R E B ati).
B TAEERASE A IR A T A A B AR BISMEOL, 458 (R f) I A A P 7 55 5 i I AR
[l eI, BR TR REAFTE RORBRIEIT AR BIAME DL, SSRIR(EIE AT —onis Bl 535 s
M.
X RIET IR AR, SRR X T 5 4o 50 ) & b o S RIRREE T o
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7.2.2 HEREMB{EE S
A 2 WRAELA R BRI PR AL i SR AR P AN T e IR T ) o8 — 1

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

FEEALE o) ZERIHET SURF A H AR,

ANSRIRAE H AR AN 85 5 ) B AR LSRR “fag B0 RAE F Ao T3] BRIRAEL I B, SRARAE 2K
AR s, AR BOR AT A AR 2] — N RPIR I R B __annotations_ W, ZEIER—
ARASEARR (WCARAA W RERR ) W B BOR AR R T LRI W] 5 SR P HAE B (AT
LGRATIN B S, WURERSH A FRERY i .

ARIRAE H AR A iy B F AR bk ART RGBS S 4 FK) , WA SRARE A A S s i35

FMSBORIE, EAXBATE.

%g;&?ﬂf PRBE IR N BARTE, WA RO A S Je A i By A R B3O S
H

WERAAEA T8, AR S AREREZ BT (WERER ) PATSEFRrRE. 2R kA CH
PRI FIUATEAE, WEREAS 20 HARRAE, HERJSEH__seticen () M__setater () FHERSb.

& B0

PEP 526 - B i baEN i1k
IRV TR R (ARG ) RAMIEE, TATSESERRE TR
ik

PEP 484 - R
ZIRBUEIN T typing BEHPASE N ZERARAR MR HEAT R, WS H THA IDE Fr il .

£ 3.8 WUA A AR B BIAE A Bk A IR AR Ve A 0 AT R i 2k s MR (EL. 2 AT 2k X
(Bl E RS R THER ) & FEORERR.

7.3 assert 1&E74)

assert 15 ) @ FERE Y i AR T = 1) 1 158 =

assert_stmt ::= "assert" expression ["," expression]
TRIBATE T assert expression &M T
if _ debug__ :

if not expression: raise AssertionError

Tf%ﬁﬁﬁ: assert expressionl, expression?2 %1ﬁﬂ:

if _ debug_
if not expressionl: raise AssertionError (expression2)

XBEEMIE AR E _ debug Fll AssertionError fMHATE AN E L &, E4H LI, WE
ARhE_ debug_ fEIEHTEULN N True, TEWFRILILM N False WA QATIEIUN —0). ARAES M
TR AN /i A AL s AN 2 N assere WA RAEATAUS . 3 BN T 2RSS DR fr B A3 R Iy
TIPS BRI w 2R

MA(EZY __debug_ @AFIARY. ZNEAL B SAEMRESE S i .
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7.4 pass iEq)

pass_stmt ::= "pass"

pass g — MR — MEFPITH, H2EAR L. ElA LA ERRE SRR EIFATEIITE
(RN piE B i gy A B

def f(arg): pass # = (BR) REAEMEwE %

class C: pass # — A (BR) BRAEME EHE

7.5 del iEf)

del_stmt ::= "del" target_1list
I A E Y, SRR € SOT S AER 0. AT, Hah—2R.
H AR 2 0 I BRE A 2 2 A i VA e d— S H A

AR AR s SRy i 4 5 ) R R A AR 05, BRI E R/ R A MR A e R —
RGP g1obal HA P, WRIRAFREIE, FF25]K NameError,

JEIET N HIBCRITI R BB S mB8FH R I U0 5 R — DU BEAR S TIRE S — A 26
A=Y (B — e YR X R PGER) o

TE 3.2 JAS B AR T AEZ BRAS T, AR R B B AU i B 22 R B, R AR
iy % 2 ) R R AR Y

7.6 return jE4)

return_stmt ::= "return" [expression_list]

return TEIVE RS M LT R0E UIT B ARS, Aa BT 20 LirnEm R .
MRS T RIBAINE, ERHORIE, HWPA None B,

return SXEFFUFIRER A, FHLAFBERINFR (& vone) AR [HI{H

Yreturn RERIAE I —HE finally TR ey IR, % finally TRISSEPHATAG FEIE
EITZ R AL

FE— AR R B , recurn IAMFIRE AR O SO FH 320 stopIteration YEG1% . REIHE (412R
AHIHIE) SP4UE— S5 M3 stopTteration K StopTteration.value J@{4.,

Yfﬁ/l\ﬁﬂfﬁiﬂﬁ%%@ﬁ* s —‘/I\ﬁﬁ/\]ret urn i%ﬂ%%%ﬁﬂ}iﬁi%%ﬂ%ﬁi#%%ﬁiﬁ StopAsyncIteration
Wl k. —NIEEEI return AT S AR AR R AU 2 P EOEE AR

7.7 yield &)

yield_stmt ::= yield expression

vield {EAIAETE X FE R TFyield Fi5 X, yield A7) AT S48 AR 25500 yield ik m it a4
FIR$ES . Bilan, PAF yield i#4)

yield <expr>
yield from <expr>

|

SATFIAE yield ik i)

(yield <expr>)
(yield from <expr>)
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yield FERAXHMTE R UL E Lgenerator e BURHEEIT , I ELAURE T A2 1l R B0 RS TS . 7 R Bl S
H ] v 2 e 2o iR PAGEAFZRE SR8 A A Bt R 500 1 10 o K

A Kyield i X SEREMATTHS R yield 235X —

7.8 raise &)

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

WERBA SR BEFRIEA, W raise KHFTI LU HIIEEAL TR T8, EWPHRN & Fhah 8. MR L E
AiEFY, MA5IK RuntineBrror SRR AL T IR,

MG, raise I DFRKZORECHFHEIR . EMAUN BaseException FIEHI. AHRE
e, YT S AT S E LIRS R I L

S AR SO, EEOA .

U R | R NE R & B S A RIS GO H ORI B __traceback_ @Ik, {7 LAGH
—NAHFFE with_traceback () SR IIEE BB EMRIIEPIN R (Z7 kR —RwE L6, If
RIS RBONHSHL) , SRk

[raise Exception ("foo occurred") .with_traceback (tracebackobj) J

from FHJH T REHE: WRGHZTH, WE A L& XUFRY) —A w2l Lo, mRE A
RKIEAZ—AFRE L], EFEN __cause_ JEME CH—AIFEME) BRKBIPG IR . W%
PR E— I RER, EALRPLBI BB R 5 LR __cause JBIEBORIERE BN G | K1
S QURFIG R R ORI, A S B AR T B -

>>> try:

print (1 / 0)
. except Exception as exc:

raise RuntimeError ("Something bad happened") from exc

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

~

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

YOG A HE TR AL PN AR A T 0 5 T | A AL B B ) 2 S A . S AT DA o i
Hexcept Bifinally TAJSFE wich IERARAEI . Z IR RRFPORBCE R 771 _context_ J@f:

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

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

~

ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:

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

S ERE RE A AE £rom TAIHHEE None F A HIN A -

>>> 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

ARAFEWEZEEEFF —WER, AXOHREREREry 26 — &R
7]{'{ 33 Hﬁﬂiﬁﬁiﬁryjﬁ None fmi”{fﬁﬁF%ﬂi}ﬂ’f/ﬁ raise X from Y ':F‘E]’fj Y,
BT __suppress_context_ JEMESRIN G RE LT XA H RN,

TE 3. 11 BUAS R AR AR ARG B R i Y i E excepe TAJTRUBTL, WISAHSLEN raise IBFRERTG] &
I RS SR . AR BIRCAS A, BORS | Ai S  W 2x A AT Y [l 99

7.9 break &4

break_stmt ::= "break"

break TEWHE LR IT ror Biwhile IHIRFMREM RS, (HARS BT ZIGE0 N ) B EE S E X
R ESIIIMER

ERXARLEITINZIEER, ARG ATER) else T4, BaBkdiz 4.
WR—A>for o rear FRAL,, ZARFRRITE S H AR SRR AI(E.

Hpreak FHERIFA I — A finally TR cry BRI, % finally TRISEHEITRIGHEIEE
TF%IEFR -

7.10 continue &%)

continue_stmt ::= "continue"

CMmeE Evk P RS HIT for Biwnile EFHRERISH, (HA S I %0630 YA B A3
E . e AT RGE AN ZPER N — AN IR .

Bcontinue FERIFAE H—ATA finally TAMtry BRI, % finally FA)SEHPITR G HE
IEFFIRIGER T — 5K

7.11 import &)

import_stmt ::= "import" module ["as" identifier] ("," module ["as" identifier])*

| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*

| "from" relative_module "import" " (" identifier ["as" identifier]

("," identifier ["as" identifier])* [","] ")"

| "from" relative_module "import" "*"
module ::= (identifier ".")* identifier
relative_module ::= "."* module | "."+

AR import 14] (Al rrom T4)) &P HIAT
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LA — M, WA L BLE SN BFF AL
2. JeJryilan 44 2w A dmpor e TEA) A B AR A IEE L— a2 PR

MR A AT (AZE AN IR) PP B A T BT, I8 Tl S
import if ) 4.

BB, RIAARRN BRI N A 20 — T A AR A, P miid Tl AR 2
MR A AR, DAL AT T e il S ARG A B TR iR — 2R, WA e A
PICHEARE], S RV, A A TR I A 2 A T 46 iR

AR PRI B SR A, AT AR AR =0y X2 A Rl 44 25 18] i e
o B GHN as b, HEIL as FRAFRS FABRYIEE

o WEREAIEE KA FR, HACT AR firm 2 AR, BB & B B 0 21 Jei 44 45 6]
TR Bl S AR5 -

o WARPEP AR T f s R, WAL SR i 5 m JR GBI 44 BRI 40 2 Je b 44 5
AR 2t e JZ AR T o BT A B RLA 20T i 1 L 5 B R 44 B R D17 I TS BE LB V7 4

from JEA I i FEm i 02— 28
L AR rrom T PR E R, WA LEIE L MBI I
2. X T import AR E AR
L KB AR R G A PR B
2. MARWA, HXBARF RN TR, RG-S ARSI B %N
3. QR ZEME, W51K ImportError,

4 WG, FEHRER T AR 2 20, WA as TR HSEE AR, T
M2

ENE

foo f&%)\%ﬁﬂﬁ% al@?ﬂSi
foo, foo.bar F1 foo.bar.baz # F N, foo # FIH<E
foo, foo.bar ﬁﬂ foo.bar.baz 4& % A , foo.bar.baz fay: é’;ﬁ i ﬁ fbb

foo, foo.bar F foo.bar.baz W F N\, foo.bar.baz 48 <E 4 baz
foo W B NH H foo.attr HH EH attr

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz

HO% I W W

from foo import attr

WAARPAFHNRECN — S (), WIFERLER g U 4 A A ARERF % impor e TRATITTERT AR T35k
BB F eyl 4 25 ) o

— MBI E S AR 8 AR AR i 4 2 [ A I — 40 a1l BASROREIER); WA
TES, BT ESIR, HA RO E AN A FR. 75 a1l TR 48K
RPN A I A SAFAE. AR a1l PR S, WA ZARI B O L S FERER 1Y iy 47 25 )
R EN BT AR RILFAE () SRR, a1l YR AAG APL B H ARt
SN BT APL — BT (B ANAEARL R N F A5 AR B9 AR ) o

WRATE A - from module import * - {UYEMIHRRZE B Aair. SoilrE 2 ul sl Ko SO i )

T{ﬂé}% [ 7,{ SyntaxError,

Y fi e B ARG, AR E BRI L R Y MR L B A S — Mz P, T
PATERl— e 2 AL P A TR S, TR A FR o S TE £ rom Z J5 48 MR 6, o (5 F R
AT, ARAATEARTR E V)4 PRI O T e IFE Y B 2 A5 2 B 2 0. — DRI S IR
RPUTF AR M EIE, WA RSFR B MEHR. =S5 R B, KR
DI ARARINAT from . import mod WY FTALALE N pkg W NHY—AEER, W ZARKE-FA pkg.mod.
MHEARPAT from . .subpkg2 import mod H}FAME A pkg. subpkgl NWIARE-SA pkg. subpkg?2.mod.
A KA F AR FIE I S HE 48 x50 T,

importlib.import_module () B K hah A HA & B ARBLHL B R A2 HF .

Bl % —A~ Wi FE M import F M AT 80 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4

future % &) J—FEFRPARIR IO S, ST A BRI 2 T AERS AR A Python AT
RISV 7 3L

future THA]HY H AR MR FETE 5 H G IA T A A EUE R Python ASRIARERE A . ERFRET
BT RERHRE SRR E 2 B KA TR (8 PR P o

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

feature ::= identifier

future FHA)LAHEFEHTF L AL E B . m] DA BUAE future 157) Z HilAT HA:
o B SCR AT (WERAFTE)
. B,
o 217, AR
o HAth future {E/4].
ME—FF 2 future AR A7 (B0, PEP 563),
futare 5 A1) BT J5 M 649 B A i S 4 1% 75 48 O Python 3 Jir ik Wl A 4 ff absolute_import,

division, generators, generator_stop, unicode_literals, print_function, nested_scopes yi|
with_statement. EfIERC A TCRI, FNEAILZNEBAPRE, REENMHZEN T EH#K
%

future B4 FE SR SR I BUEFTRAI AR+ XA U A T T8 S 520 5 5 el o A A [ ) AR o S B
PR L BT BB 5 | A T (B R B ), TEX GO T ik vl RETR 2 AR 1 7
TR . XA P E N REHMER BT 5 AR .

XFTALTZ R R ATIAS, i SERE PR A AR B0E L, AR future 354 05 R FNA R
W25 K 4 1% o

HEBATIN T LS AEAT import IHAJAHIE] . AEAE— A G SCRAFAR UL ARERTE _ future |, BERTE
AT future T DATE B 1 7 AR

FH R i A7 it T future 1847 BT I FH A3 41k
TR A R R A B L AT 5 2 b

[import _ future__ [as name]

XA future 1H4); B IR — AR BOARRIRITE A R B A8 import 4]

FEBRARE LR, X P B R AL exec () I compile () M 4R ARSI B BT — M5 future
TERIRRE M 2 2 % future SRR BRI TRIAANIE Lo AT ] DA AR 4 compile () fH]
WSRO — WS PR B SO 1 AR ER

TEAZ B AR/ AT ALK future TEA)REFEMRRAS S0 LS A0S AP 2. ISR — AN REAS 1) 5 3l
T -1 IR EN, AT —DNEARLTORIT, HAZEAMS future if4), ERFEREAS IS
PATIAZ TR AT K

> SI

PEP 236 - [n|%] _ future
% __future__ ALY S L
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7.12 global &%)

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

global PEARFREILET S I AR IR AT RO AL B . A e BIR(E A /T REA I E global KHET,
i B o AR BB R DA ) 4 SRR R b R S 4R A

olobal FEATEHR T BB A A P A AR e A Y global 7 AL it
@ZHEMED"J%% I Zi SyntaxError,

PP TER I global EXTRTERIITE 2o BN S global /A [FIEHH AT ACHEAEH . HpiilHD,
AEOTERBELE N E exec O BRETFAFHR BT R global IBA)FH A LEN &4 1% K B0 i S
P, ML EFEX AT AR 2 32 240 5 % R B0 H AU T ) global iEA)500  iX [A] AL G
T eval () #l compile () PR,

7.13 nonlocal i)

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

YA E SGRE (W) e A R S Pk, AR R v Y deloml o 60 L € 1) e 504 Sy
PERR nonlocal WA LIS HH AR IRATHE 1 2 BIE AR R RRE AR 4052 i 4 Pk B AVFEREAIA
B HOFT A0 AR A AR SR AR IRAT . MR — D AFRAEZ A AR I PR , WISl R i 465
SR ARRAEAT TR SR E RS BRI e, SEE AFAEAR R E S, W&5I% syntaxError.

nonlocal W/APRER T BRERESSTE AR B A E . R —AN22 e A 57 nonlocal R HH 22 Fig
@Hﬂﬂzﬂ@tﬁﬂﬂ%@'lk SyntaxError,

&SI

PEP 3104 - Gjln SM2 18 i #4195
H Knonlocal IEHIHIHTE VLR .

PP BTE RSB nonlocal RXMENTARYIE I HALSAE 5 H— RIS LN . 2 Wolobal
TEAIIAH SR 0

7.14 type i57%)

type_stmt ::= 'type' identifier [type_params] "=" expression
type IEAJFEI—A 805044, B typing. TypeAliasType HJ5EM.

Bian, PARIERAIE T RA4:

[type Point = tuple[float, float]

PR R T

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

annotation-def $§E—MFEME A3, HAT ARG E AR5, (HAHILA/DZER.

RN A E R AEAREVE P BORER . M@ KRB RSN EARPORME, WA Sl A 514 1)
_value  JEMEVIFIRIE A RXYPORME (S W5 D). X AR 5| M ADE LA

BA R T PAE IS AEZ FRZ G IR 7S 55 & Rz Ak . WSR2 25 2 T .
type 2P KHEF .
Added in version 3.12.

98 Chapter 7. BHiE4)


https://peps.python.org/pep-3104/

The Python Language Reference, A {Thi% 3.13.2

Z 0

PEP 695 - ML 55k
FIAT type WHAJHU T2 BURAN R ARG THE .
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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 filfor {EA REBUL SRR RIRAE . ry 1A — 2598 E S A SRS AT
M wi b A SEVFE— MU SE B AT IR AL R S5 AU . BB E I TRIR LR TR A8 .

—HREGIERAEEA T AR TR S AR A AR R A AT T
APKRHERAL TR M A2 o B TR) Sk PA— N ME— AR IR R T IHIR I A— N B S 4. TRk
el AR dlE R . AT DURAE TR B 5 2 Jn SR AT — ksl i -5 B
DR RIER, SE ORI Z Gt — Tk 2 TR AN Tk A e ine
W GTER AT GEN, X ERRMNIESER NG e lse TN ZE T T4

[if testl: if test2: print (x)

)

BB R RAERX Y TS LS SRR, NI TRBIH, BT print O M EEEHEA
AT, SEHRNAT:

[if x <y < z: print(x); print(y); print(z) J
gk
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_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_1list = simple_stmt (";" simple_stmt)* [";"]

T REIEA) R 2 A NEWLINE 853, 2 50 BBERFE—~ DEDENT. iLEHER kM LA A2 AR
REAE MTE AT S 10 B FAE ML, A &= L (B Melse’ [AEIFE Python H g il 43 oK %
B i £ 1B 4R R AR DY) o
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N T PRUETEIT, DA AT IR RUR R4 1 R B AT R A R

8.1 if iEfq)
i £ R TR R

if_stmt ::= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else™ ":" suite]

B REA BN REEERE—DEME (BSH RE T THREESERERE L) 72T sk
ME—PCRCR)—A>; SRIGPAT % AR (T 5o £ 3R B HAR R A AT BORME) - 2R T ikl
MBRAE, MR else FREURIFAER S PINT

8.2 while &7

while TR TAEFE N GREE N E I 0L T AR AT

while_stmt ::= "while" assignment_expression ":" suite
["else™ ":" suite]

BRI R IR, I B Y TS — 7 h k. ARRiss U R (X AT RETESE — Ik
SRR E) WAL else TRMAFAEM SBANATIH L AL IAFE .

F— TR break IBAAEIITIRAF A I EIR AT else TR, BT REF R continue
TEAITE AT RF B 1A A r i) 380 2 i o [ A e ik 3

8.3 for iﬁ’ﬂ
for IFAIHTXFH (BN . JeHeg)R) sl A kAT & i e Z TR

for_stmt ::= "for" target_list "in" starred_list ":" suite
["else" ":" suite]

starred_list FIRAWORIE—I; B 2477 —Asiterable %4 . ¥4 %HZ A BRI R B @ —ANiterator
B Je ik AR A T B R 56 — A 2% H R B v i BRI B IR AEL 28 H A58 36 (B U AAE 27), ARG
BT TR AT R HZE RS IR I N A H ER T, SRR, WIRAFAE else TA)
RS E, R AT, TR EETEER,

TR break TEAAEPATIF L LG HAPAT else TAK. S TAk T continue
TR AT IR kA T A b ) 3R S R B A N — TR SE AT, BETERA N — Tl else T4)
AT

for JEFR % H ARSI AR B TR . K7 25 2 BT Se AR B () A R, A3 AE for EFAA i)
M

for i in range(10):
print (i)
i=5 o % for a3
K EHH range W R W T — %3
A%

H AR5 P FRTETE R GRS A 2 BMER , (HRAIRFII NS, WENTPRHRARN SRR, 42
A WEIM range ORI BB AT AT LUTS . B, £ range (3) FHRI™ A 0, 1FI 2,

TE 3. 11 JUAS R A AR | BAE LR R A 3 P 1A B 0 &
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8.4 try iB4)

try WA A —ALTE A5 R S A B A/ B B AD:

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 RFHENEZAG R AT 7 — B, AR raise BR)E BTG BT ATEraise 1% 6] —7
##

8.4.1 except ¥4

except THIRE NI NFHALHAS. BTEcry TRPREERER, FFASPITALAT 7 AP
MAE try IR AR R, FPESIN RO R R . BRI except TR H EHE]
5 H LR A HEAs . AR except THIURTFAE, WELIZRE—1: ERFIEEALT R
o

XA I except T4, HFBBFBORECN— 7 WL R e th 57 W KA edl.
T 5 B A 2 PR R ORI % FE N R W R BH 3F 5 R 6, s R B iz 2Ry o4l
except ﬁléﬂo

WIERBA except TS AHICHS, WISAE RS RIBGR A AR R 5T a AL F g

WERAEXT except TASKIBAYRIBACRAEN G K T 500, WXHAEBE a5 04 I iR 2 R 2 BEBUH HAE R AL
IV AR LR R R (ERPIUER B oy IR K RH) -

BARE D ICEH except TAINY, SFRAFPIRIELS X except TAJE as KBV ZJGIEM HR, WI2R
AR R TR, I X except TR HIFHINIT. Frfy except FAJARIIIA AT AT HIACHD
Bro MENAMEAMRECR R, @R A oy B2 JEMEIAT . (IXERE WRX [ — 757
TEPIMRERIAL AR, I How S ETE N R AR PRER Y coy TR, MIANZ AR PRGN 22 A B2 S - )

B as target KMFFHIMEN, ERHFE except THILHIHIFR. XMHLT

except E as N:
foo

YEEE N

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

X R A IR — AR P B FRA RELE except TRIZIGFIHE. S SPuEB2 R N1ER
M§E@%E%%RTEM%%ﬁ&M%ﬁ%ﬁ%,ﬁ%%*%%ﬁ%%%%ﬁ%ﬁﬁﬁﬂﬁi?*ﬁ
B [ .

1E except THIMRAHPEHATZ 0, FHIFRAFAE sys B, FEABEE R PAM except FAHJHIEM] K
PN A sg-exception() Bl MBI — TR AR, R sys BT R R EE N
e B {E:

' SRR AYGRAR, A A finally FRIESIR T 550 Bl KM Ras S 80H R mm £ k.
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>>> 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* ¥

except* T Fl RALPE ExceptionGroup. HPLHLH)FH RADRHE 5 except HIAH R B 2R M2,
ELAE ) 5 2E P I 000 T 24 S 28 5 2 1) 6 S o A DL L P FRATT PT AR 40 T il . X E A 24
except* THII[ AT, & HAHSHHB—IRD . BN TABREZIIT IR I T A VTR 55 i —
MrEd. ANHENFEREZH—A exceptr TAPRALE, BIEE—5HITEA 4.

>>> 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
ot — 1 ————
| ValueError: 1

J

LR except* TAPAE BRI AR 57 ¥ B HR R AE except* THIMPREDRG & WRIIF LT
PA LRSS I R R, BN RE I AL

RS | R S8 AR — R A IR S RA except FHIMIILED, ERGfPIT mbH = H 8
TR R AR

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

ExceptionGroup('', (BlockingIOError()))

except* THMA —PILECHI RN BTN exceptr: o I H., %EFIRAAN AT AHEREH L,
X BRI T S

Y{Iﬁ]#/l\try ':F’Kﬁfl/‘]\{ﬁ'g)ﬂ except %I] except*, break, continue ﬂreturn Kﬂl/‘]ﬁ’{ except* %/ET‘]':F‘
.
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8.4.3 else ¥hH

MR SR B oy TSI KR, I HEF I Treturn, continue Bbreak 4], AJIEH)
else THPREIAT. else IBAJHREASHZ I except FAJAbH,

8.4.4 finally ¥4)

WERAFTE finally, BEXFEE A THB ABEEE. cry TRISHEPUT, B EMTexcept Melse T4,
WRAELLE T A) R AAT TR AE BRI S0, AW S PIRAF . finally THRFGIAT. WRAFAEDY
AP, BERTE finally THRRBEENT K. MR finally THGIETH AR, BTN
S RPBOTHRFI_E T MR finally FRIBAT T return, break Bcontinue WA], WIHRAFH

SRR

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

1E finally JRIATIIEIRR PR A BERR S S A R

%ﬁreturn,breakEicontinuefgfﬂ%E**4\tryn.finallyigfﬂﬂ@try;Fﬁﬂﬁﬁfﬁﬁ%ﬁquﬁﬁfﬂffﬂﬁ, finally
TR AAE CBIFR PEhAT.

PR BRI 3R [0 {2 o B S5 AT W recurn IRAIRRE ). T finally THLEZ S PIAT, BILAE
finally TAJHFRIITHY return EAPRE R 55 BEAATHY:

>>> def fool():
try:
return 'try'
finally:
return 'finally'

>>> foo ()

'finally'

T 3.8 A K A28 B A/ Python 3.8 Z |, continue IR RIFTE finally FHIPEH, XK AK
LI AE— I

8.5 with &)

with WA AL A LR SCE AR (S Wowith 38 &) £ F U872 55— 58 U7 IR AR RS B 3R
1o EAAREBR e ry..except... final ly M HBAEATEAE AT (I E ] o

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_ stmt_contents ) "
with_stmt_contents ::= with _item ("," with_item)*
with_item = expression ["as" target]

WH—A “TH” fwich BAHITEENT:
LA R SeRIEA (Fewich_icen PO IMIYFIAA) BEFTRAERRG B R SCE B S
2. A LN UEBISRIN__enter () DARJSSEMN .
3. WA LT SUFPIZRA__exit_ () DMEJFEEH
4. MR B R SCEBIERN__enter () Tk
5. AR EARM I E v ch IR, WHEERE__enter () HYIRII{H.
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O #ik

with IR RPRUEIR__enter_ () FIARKAEMRHLRE], W__exic () FF—EPRM
Bt AnSRAERT B ARSI R R 2 AR 4 R, B CA EAE TR M R N R AR B DR Ab B . 200
RIS T .

6. AT

7. MG BT SCEBSN__exic () Jiike. AARIERARIR R i S S BN, WS ARl
FEBHAEASEALIES  exic 0. BMME, FHEBE=A> None 4L

WMRER AR R BB E SE, HHRA __exit_ ) FERGRIEENR, WiZRE SWEH
51 % WRREWENE, WHRSRR SBANHE, F2QREERITwi ch IERZ ST .

WEREA AR i T HE AN AR RIR, WRE _exic () MREMES PR, HSTERER
IR AR A AR

PATR AR

with EXPRESSION as TARGET:
SUITE

FETE S EAEH T

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)

WRAZATH , WEMAEFAEL S wi ch IBAEE R AP R SCE RS

with A() as a, B() as b:
SUITE

TEIR X ST

with A() as a:
with B() as b:
SUITE

WA B S B 2T 2 T H B SCE B . Bl

with (
A() as a,
B() as b,
N
SUITE

T8 3.1 AR AEAZ S SRR B kil
IE 3.10 A4S & 42 A8 B : Support for using grouping parentheses to break the statement in multiple lines.
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&SI

PEP 343 - "with” {4y
Python wi th AT HLTERIE . HREAIRB

8.6 match &)

Added in version 3.10.
VERECTEA) T TR Tl . R R -

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

match_stmt

subject_expr ::
| named_expression
case_block ::= 'case' patterns [guard] ":" block

O #ik
AT BT SRFRK KT

WAL — N A (BRE case J5), —MHAMME (BAE maten J5) . B0 (WTRERS T
BE) 5 HARERETICR . F2

o DERECISEIE R (Wghr RS s R I .
o ARSI A Bl 4 L SO TSR PR F TS i6.
Kbt match il case Esoft keywords

& B0

o PEP 634 — 45 LA CIeht: LT
« PEP 636 — £t {LRiXITRL: i

8.6.1 HiR
VCRE B4 2 B AR A 4
1. X HFRERNX subject_expr R ERHERAENVCE A BFRE. MR ERERIRCEES, W
H the standard rules #4722 —4~ G4 .
2. HAMERHKIR S case_block WM IEATUCHL . PEREC AL B 2 WO ELAR FUUAE R TRk . PT
Hie 2t T DA S AR A ) — S8 Bl e (R 7 4 FREEE o MERRITIAR 0 e AR P AR R A T S, LA
FIE DL T 3C e B B P Bk R ™ A 18 SRR B RE Br A T I B 5 il , Wl CAEDE Iy 2
Jatdi .

O #ik:

ARG, — 28 PR AT RE S . AN MO T R VE BB TR 8 E o« S sk, A
SO A BAE L RCR UG BRI AZE . BROTIAT A BT 28, WRESAPIAR. XA E
MPE, LV SEBER AL .

3. WM VR AT, I ELSE M T AR B 2T (MERAFAE ) BSRAE. TERXFPREOL , PRIESE AL
PR 4 FRgh e -

o MIRARITRIE N EB S, 44T case_block Hf) block
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o T, KR PR ¥EZLRA T A case_block .
o WA M) case B, PLECEAZA L.

O #ik

H P — O A IETE SR AR MRIEAR RIR S50, PREAS T BE & S B s (o ) A A AL Ty

U ERCI N B

>>> flag = False
>>> match (100, 200):
case (100, 300): # AILE: 200 != 300
print ('Case 1")
case (100, 200) if flag: # RIICE, EFHIFH/E % K
print ('Case 2'")
case (100, y): # IMEIFH v H=EF 200
print (f'Case 3, y: {y}")
case _: # RERHHHERX
print ('Case 4, I match anything!'")

Case 3, y: 200

XA, it flag AR, ST AT HEZH R NE.

8.6.2 #JTRIN

guard ::= "if" named_expression

guard (Esg case W—#B5N) WAL A RELL case iEAIHU ARSI T. ERFRIIMIER N: ir Z)5
BR—2h s

WA guard i case BRIZIFALINT -

1. Kt case Bl G LI . WERIZBICHL R, WIAXT guard #HATRIE, #d F—4
case B,

2. W ZACUCE SN, X guard SR{E.
o W guard SRIENE, NWIBEH X case B,
o QN5 guard RME MM, WAL case He.
o WUERTERT quard SRAEAFEPE| KT 7E, WS RAgI S .

FOVFARI = RIER . BFEATR R LIRS —A case BB i f5—A> case HUKIR A
AHEAT, AR R KT case HURpgekis . (W@ Ut, RBUKIED AT 17, ) —HiEH 174
case Ht, L TRAE LA iy 2% 11

8.6.3 NFMIHEIRY case

WhSEVEELEY case B2 REVCEC T A 16 DLAY case B, —ANPEECIE A2 1] DA — 00 22 PEBLHY case B, i H.
WG

R~ case RPCA LRI, F HHAAIE 00 E PR, IR EMBEA N2 @ IERCH . AnRFA T DA
BEIR EUE— AR B BRI B ), IS A XA N b E DU . A LA PR
PERCHY :

o ZefARE R A0 RE PERCAYAS 432 X
RN DR S g WY UM ST
o MFARX
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o GABLAFAE X,
o FES N A E PERLAR X

8.6.4 &Ex

O &k
AT T AR EBNF (545
o 75 SEP.RULE+ /& RULE (SEP RULE) * [{JfAj 5

* ff%5 'RULE ZHIAESERTE NS

patterns [HTHZEELE:
patterns open_sequence_pattern | pattern

pattern as_pattern | or_pattern

closed_pattern :: | literal_ pattern

capture_pattern
wildcard _pattern
value_pattern

\

\

\

| group_pattern

| sequence_pattern
\

mapping_pattern
| class_pattern

TR AR RIS 2 AR R, (8T Ui 8 (J&i4f Raymond Hettinger F2 4L
— 3, KRR Z R R ) . HER, XA T UL RS, T REAS SO 2 B SE B .
WA, BRI A AR R .
FEX
AR AT | PR ECE 2 R TE:

or_pattern ::= "|".closed pattern+
HA RGN TR AR 2w IR dehy , HAFAS TR0 G 58 AH [ 1) 44 7 4R DASRE S BE S

sl CRF HARE MR T A A TRGREAAIC i, HEIA —AICE ), AR5 % B R A DR E B -
N, AR B AT PR ), W s PE e R

fMiHZ, P1 | P2 | ... XE UL L, AR 22 R iE p2 , AR PSS (4 T e
RAIEA TP AIER L £ WU Il UM N

AS &3

AS BER R P as MBS B AREEATICRL . THA:

as_pattern ::= or _pattern "as" capture_pattern

SR OR B VUL I, M) AS Rt &2k, HEHABAE T, AS BHSF H AR as BT A LKA
HEFILE NI . capture_pattern ANA[N

RIMEZ, P as NAME }-5 p Ui, W) )56HiXE NAME = <subject> ,

FHEH{ERR
FIERL W Python HHI R ZHF @i, 1A

literal_pattern ::= signed_number
| signed_number "+" NUMBER
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signed_number "-" NUMBER
strings

"True"
"False"
signed_number ::= ["-"] NUMBER

M) st rings FFRIC NUMBER 2 XEstandard Python grammar WP & X . XF=515HWFEMFE. AXIFELG
FAFRFFAT PR . WARR 745 % .
signed_number '+' NUMBER fll signed_number '-' NUMBER.ﬂéiﬁf%fﬁﬂ:%éi%§2§i§ iZﬂ]%Eﬁ?ZEﬂjﬁ%

— SR A RN Bl s+ 45,

faii =2, LITERAL HE&YE <subject> == LITERAL I PCHEC I . T B None . True fll False , &
i is BT

|
|
I "None"
|
|

IR
FRBARF HARE S — DRI E. A

capture_pattern ::= !'_' NAME
FUM A — MR NP (0 RIBMER XA E ). BRI Evildeard pattern .
A EREAD, — DR F HBEHIE — K. Bl case x, x: ... BRI, Hease [x] | x: ...
P TVFH

P LIS REPL L) . FPE 06 PEP 572 {5 a BAF B A E F N 44 A e iy
AT R A E SN Oy — N R, BRAEA @ global Blnonlocal i),

RIS 2, NAME B2 VCEE RS HoRFi% B NAME = <subject> ,

BECFFRT
ERCATA B 2 CRL S (IERAETANES) I EARGSEAL M4 FR. 5k

wildcard_pattern ::= '_'

T AAEEE S _ R — o5 . BRI T ER— MRS, BIHUEFE maten I HRFREK.
guard fll case fCHGE Pt 201

iS22, _ R UCEI.

R

{EAEA AR Python H A M ARI(E. 1HA:
value_pattern ::= attr
attr = name_or_attr "." NAME

name_or_attr attr | NAME

R Al R I 44 PR 2 (o AR MERY Python & AR A4 HLIN S ArHk. WRIFNM(E S B FRE HL A 45 50 %5 0
BEPLEE ) (B == A EAT) .

fAiMi 52, NAMEL.NAME2 {UfE <subject> == NAME1L.NAME2 HfPLELI .

O %k

UnSRAR R (AR TR — N EECIE A R B, AR M RES ST R B — MEDF O €, A
B AL EXPEAT SR E BRI T AR R
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HRR
AR ARV P AER A SIS S, ASRIR TN 4. BRIz A, BERABOMNYER. Hik:

group_pattern ::= " (" pattern ")"

fij R (p) HA S p MRIBIRCR .

FIERX

— AP AL E B/ 5 P2 TR AT VL EC A T . AR T2 R BT H R .
sequence_pattern c:= "[" [maybe_sequence_pattern] "1"

| "(" [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 = "x" (capture_pattern | wildcard_pattern)

Jr AR Ol [R5 5 SO 55 A X (0 o FC.1)

O #ik:

FH B35S 458 5 HI% A IRFEE S a0 AR, (B (3 1 4)) B— o X. T ESEE KK
BAARESE (B4 13 1 4)) WM R— D Eaeiat .

*"F?ﬁﬂ*%fﬁﬁi%"fb&ﬁ*"%v?*%ﬁ RS TSR] A B EAL AT L. AR B B 5 TR,
IR B E KRR ), He— Sl AR K Y P A

NG AT A G > H B VEC 2 AR R -
L AR EAMEAR R —NFH , s UL R .
2. IR HAMESR str . bytes B bytearray WJSEHB, Mo VLHEL I .
3. WS HA BRIT T A R [ K 2 AR K Y
TR P AR R [ i Y -
L Q2R BARP AN R EE S PRGBS, W7 R VT e 26 i
2. JpABER T i TR 5 B AR 8 T A B I H A ZE B TSR . — H— AR TT R R I

A DRGSR AT TR bR DA 5 X BP9 47 S Bk s U e
YT

B, AR AR AR K -
L3R HAR PRI R BN AR RS PR A, W SR L e 0
2 AL, 7SI SO PA R IR —

. ﬁ%ﬁREicollections.abc.Sequence Hﬁ§§
o WA collections.abc.Sequence [f] Python 2%
o E T (CPython) Py_TPFLAGS_SEQUENCE LR YN B
o AR E RN
TﬁJ?FT(EJ?EFPE’B’é%‘BzEF 41):
array.array
e collections.deque
e list
¢ memoryview

e range
e tuple

0 #ik
RALN str, bytes fil bytearray K HAREARREIERLF S .
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2. SHE KRR, SERTE R TR S A B AT H BET IR .

30 R BB, B TRSUS R B AR S R, A RS TR S
RS TR LA A3 T

4. FIRRAR RS TR SR HARGCHEC, iR e KR 5 — 4.

O &Ik

AR AR R ATl 1en () (R ) B0 FRAF. MRS ATRES DARBIT A AZ X
7 G AR EAE B

A&, (P1, P2, P3, .., P<N>] {FEW & DA TG B0 i PC G ) -
o BEF <subject> E—AJFF
« len(subject) == <N>
« ¥ P15 <subject>[0] PEATILHL (i§HERILILHC T DASEE 24 F5)
o« 5 P2 5 <subject>[1] PEATILHL (iR ILILHC T DAGRE 24 75)
o e Pl B AT ST R DA A

BRSHHR
WAL & — A s AR ARSI i . A

mapping_pattern "{" [items_pattern] "}"

items_pattern ", ".key_value_pattern+ ","?

key_value_pattern (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
double_star_pattern ::= "**" capture_pattern

— BRI R T A — DU S DU SR AU AR i i f— A>T

WA A AV IR R . AR P HEERSTK syntaxError o e MEA M R ERF 2 1L
@ﬁi‘ﬁﬂ‘%li{ ValueError ,

PATR 2 WA AR R VE 3 R -
LR HAMEA R — BT, B GH TT LA -

2. WA 4 R I AEAE T H AR, HAE AR A RS A R S fr A S 0 DT i A
oy, WZ S P T

3. SR SR, r R ) ) B A e, AR A O Rk T R A TR, &5 & syntaxError
s XFFAIFEMER 28, 251K valueError .

O #ik

SR FH LI E AREY get () I YERINSBOE G TICHE . DR SE(EXT A0 2 A7 AE TR, 1
AN missing_ () jigetltemi () BIm}ElzEE,

M=, (KEY1: P1, KEY2: P2, ... } ANFEWEE DA ILESVCEE B -
o KA <subject> ZWLYS

3 R ILE R, Wb SO AR LR —
o 4K H collections.abc.Mapping {2
. {fﬂﬂi] collections.abc.Mapping [ Python 2%
« BT (CPython) Py_TPFLAGS_MAPPING FLASH(I N B
QL/?E FIRAT A — A2
TT{E JEHH) dict Ml types.MappingProxyType JEHR/E TILGT.
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e KEY1 in <subject>
e P1 5 <subject>[KEY1] FHPVTHD
- TGN I 1) B AN DA R

HKEX

REAFTR— D RUALEN L ESHM BT SH (WARA W) . HIE:
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
(7] > S B RIS B 2 A AR B A i
PAT 2B H FMEVERC 2 SR AR -
1. U name_or_attr NENE type HIZLH], 5K TypeError .
2. AR EHFMEAZ name_or_attr fSEH] (il isinstance () MHK), ZIBIATTHKIL,

3. ﬁn?/’i?ﬁ&f@é&ﬁﬁ MZAER VUL S . S50, 5T A A TR BGR T2 75 B ol v B SR
KAFFE

XTSI ERRA (FAEfSSCE ), B E TR, ER-SEAEAREMLE: X
BERAY, R GO R A — R AR

AR DA R, BATRE — b3, 40 s

— BRI AR — AN R T AR
o WFGXGI K T Bk AttributeError DMAMYSRHE , ZaE 2L .
o WRXG|IK T attributeError , HIARADLHLIL

o I, 5RO e ) TR S B AR R M HEAT OIS . ARG, JISASEA TS 2k
W USRI, LRSS —A> K B iRl A T DU

SR ) R TR T R ), IR E R )

WRAFAENL BN, FEDLHCHT 2 12K name_or_attr I)__match_args_ JEVERFHEEN X 1A
o

—. #4755 getattr(cls, "__match_args__ ", () ZEWgVEA.
o WERXGIK—AFHE, BB .
o WERIRIEHEAR—DTcdH, WK HG K TypeError .
o I ERIEERB Y len(cls.__match_args_ ) , ¥5| % TypeError .

o I, BT i & _ match_args_ [i] FEH X, _ match_args_ [i]
MR — TP TRARNG| & TypeError

* ﬁﬂ%;ﬁﬁgﬁgﬁé@%ﬁj, %]7’;2 TypeError .

& B0
) R ALK T B a9 15 B A S

L AT BB AERA HOh SRE B
VCRE ) i AR B A A A

XFFPAN BRI, (7B AR AL B AN [ Y -
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e bool

e bytearray
e bytes

e dict

e float

e frozenset
e int

e list

e set

e str

e tuple

A7 AN E SR, HAFE R A AR G A A B AT PCRE . B4, int(0(1) PT
ficfd o, {EANPCEI{H 0.0,

fAjii &2, cLs(P1, attr=P2) {UFEM LA FIF HL PCFEL ) :
e isinstance (<subject>, CLS)
» lcLs.__match_args__ ¥ P1 &4 Ry AR
o MR KB SE attr=P2 :
- hasattr (<subject>, "attr")
- ¥ p2 5 <subject>.attr HATICHL

o o AR G 3 B SR DB

& SR

o PEP 634 —— 2594k T : #E7E
o PEP 636 — 25194k IThE : 0

8.7 HMFE X
B OB P 15 BRI X (B WA 0 22 ) —7)

funcdef ::= [decorators] "def" funcname [type_params] " (" [parameter_list] ")
["->" expression] ":" suite

decorators ::= decorator+

decorator 1:= "Q@" assignment_expression NEWLINE

parameter_list ::= defparameter ("," defparameter)* "," "/" ["," [parameter_ 1list_no_j

| parameter_list_no_posonly

parameter_list_no_posonly ::= defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs 1= "*" [star _parameter] ("," defparameter)* ["," [parameter_star_kwail
wxkmo (", " defparameter)+ ["," [parameter_star_kwargs]]
| parameter_star_kwargs

parameter_star_kwargs 1= "**" parameter [","]

parameter ::= identifier [":" expression]

star_parameter ::= identifier [":" ["*"] expression]

defparameter ::= parameter ["=" expression]

funcname ::= identifier
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@éﬂtﬂi)&m*m"fﬁkﬁ%’j "B IAAT I S 24 R S i 44 2 ) R R B R B — RO 5 (B
jﬁz FHTE RS ) - PRI R AL 0 2 i 4 Ry 4 25 TRV S T, A A R RS s i ok D ) )
25

BRBICE SOFARAIAT B A 24 R O FHT B A S AT e

—ABRRUE ST AR — D A decorator RT3 . 24 eRBHOE SURRETE 6L 3512 pR B0E SR 1138
ORI FORME. SRIEEPRBATR — TN R, BEAPAX zéﬁlﬁﬁﬁfjﬂﬂﬁ SRR . H
AR [ ELRF B 5 2 R B PRI AR BRSO G AN M < AR T B BIAnPA R ACRS

Qfl (arqg)

Qf2

def func(): pass
REGEHT

def func(): pass

func = f1 (arg) (£2 (func))

AFZAAET AR B BT A S PG P8 E B 44 PR £unc,

T 3.9 WA S AR T BB IR A R ass ignment_expression XM, EZHIMAT, HIEIA
R RZ R, P2 L PEP 614,

A DATE R B4 S TE S8 R KBS Z [N $5 5 45— R 0 A 53R X RF I SR Bk A iy
SELINA ufﬂ(w/Zfé%@( TEIBATHE, RATES P LANREY__ cype params__ JEPEHHREL. S 5271
AL Tﬁgﬂé

15 3.12 Wi A Ao 26T 291 4 2AE Python 3.12 qﬂ%ﬁia@

BB B B4 = jk XIXHEREAN, R B es h B “BNESE” . TR

HIMERTE S, JORE R Marument 7] e ﬁﬂ%*%&élﬂ% TERUIEOL T 2 ES RO AT, Wk

%f\ﬁ/éﬁﬁﬁkﬁxfﬁ JEEEFATE"*" Z RIS WA B A BROME - X AR R RAETETA T B
l_

BRINE S 2 AERAT PREOE UM e AT I BOR I X8 G 24 bR BUE U 2k 2R —
0, AR PR ERAERRIOR IR . X mAEBRNE S 280 5, BilUn 51 22l 7 Ui iy i
BIE LA B A AR BB Tz g (BN s a5 7 —20) , WS ERGAME 2B k.
iiﬁjiﬂzz;\ﬂ]ﬁ*ﬁ%m Gead BE M) — A7 R B None MBI, e R R0HR b 2 5
PR,

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BREIOR AT SCEE DR — A7 A SRR IR . BT SR 2B TE S5 R P I T TE SR, =X
MBS, SoE M RETSE, S0 MBOAME. AR identifier” XFEMIEN, BN
AR — A TCAIRAENATAT BN O E SR, BRI 2004l WRAFAE > identifier’ JinEI’Jﬁ/it,
BRI — A PP SR BT BN i 7 25, BRI — IR R s . e
o"*identifier” Z JFIIE SR MR KB TS Wi Rt X 7S HE A 187/ ZRESH
re (U RACE LS A el il 0 BB LA

1 3.8 JUAS R AR T IDAREH / BRBUE SRR RS (RN ETE S . WHZ 1 PEP 570 T £

WS DA AR, KB NEES G : expression”  AEMJESHI AT AR, £ 2 *identifier
o} **identifier XFEHTES AT LA, (VEREFHBI, *ldentlflerdﬁﬁiﬂﬁ?u\ﬁ: *expression” JE
PR ) BT DA A IR [ ARy, HIEUHAEIE S PR G IN"-> expression” iX ARyt nf DU AT
80 Python Fik o AREAAFFEA 200048 s BURIE Lo FRYE(E W DAME R BT 41 __annotations
JEPEF I DAXT TG 22 R A HAEE TG WRETA T annotations 1mportfr0m future_ {5
V5, WIFRESTEIB A TR 45 5 DUR R R SR AE R . IS, BATTSTERAT R ECE 3R (H
FEXAEOLT , ARy R KAEIDUY o] 685 B AT EARAD A H B 57 AN TR

A BRI F 55— 2 ) Y B B T (B S D M R coc R R B docstring .
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TE 311 fRA K AEASE: T N *identifier” IWIESHVAIFA”: *expression” frit. & PEP 646,

QIEREAEEC CRIGER— DA PR R ) AT BIFE R 2 iTRERY . X T5 266 ) lambda %
B, Btk Wiambda ik X —7 . B5{ERE lambda FUZ R LR BUE L —FRIL A B der” 154
Hh i SCEA R R ] DARR T lambda A3 UE S B AR i UORAE 25 HoAh A4 B "de” JE A5k B
HHRR, PUAE VAT 2 2B AR AR -

FUF BRI BRUR T — 2505 e IR T de £ T/ 2 X— R B O AT ]
o . RS BB B PR 1 Pl A AT DAL def HH Ay BRI R . RS L 4 5 %
PR

& B
PEP 3107 - FBhiii:
AT R BRI L E AR
PEP 484 —RFI: iR
FRyFERIbRE S e L RN
PEP 526 - 28 wbriE ik
A e B R BRI BE, R B AL AR &
PEP 563 - {ER It brii R4
SRFAEB AT I 1 DAPAFER R AR 1T AEAS A2 BV SRAE Sk SE by R ) |l s | .
PEP 318 - BRI 1L 3R 4y
SIA T BREAI BRI 2R . AR AS2XE PEP 3129 Hh5| AHY,

8.8 HEN

PRI SO IR I E (S AT 2R 2825 4 —T7):

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

R SGe— 2R PATIEA . HAP ORI F0E 5 45 th E2E 91 3% (EB RIS WA %), SR — T
HR M POREN — D RV T RAIE R B PRINR ISR A FEIE object; WL, -

class Foo:
pass

ST

class Foo (object) :
pass

Bl Je JEARFAE BT RATIO (B W o & 5 200) HPpiiidT, B BT B A Jm b i 4% 2 1) R A Y 42 JRy i
ZailE]. GEE, RETEATREUE L) MRAEEANITIS, HARATIWOR 92 75 H R i 44 25 [l &
BelrArS — RN RBIG 20, HERMN G E R, BT I RAE R T 44 2516
RAPRRAEIEA 1) 4R i 44 23 0] 90 B RXT 42

TERAR N SE LRI PRAFAERT M __dice o TERIINTE R AT SErE BRI RIge ey, I
HFGE T SGEE P E S .

RN T BT E A E .

RO TTLABCRE T LR IR 2 —FE,

> RN B — S ) HH B AR I (2 e 24 2SI __doc_ 4% H , b2 %3ehdocstring.
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@fl (arg)
Qf2
class Foo: pass

KREEHT

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

SRR RIS R AT T R IR . SRR JR 2B B
15 39 MUK B KT HRMETAAA 2 i onment_expression KM, E2 AR, HiFEN
HCRSEN, PENES L PEP 614,

ATDLE R A 2 SR T P 500 . A S TR A B DI RE . FEBATI, T
WKt vpe_parans _ JREFHIAIES . WL L TREN .

15 3.12 WA R A HIGBHIFRILAE Python 312 .

PR BUIERCION: 16258 SN SRS RIS SN TR OIITE S . SEPURMETIAL se1£ . nane
= value fE/EBE . KRS PRI TLE se1 ¢ nane” Fa ki, MR My Uy bt
B2 44 O . KT T 1 155 LI EROBRIAE, (E/E MR B B DS T R 80K 1
WIS . DA 54 2 SR QA FA AT SE A0 5P e

& SI
PEP 3115 - Python 3000 1) oc2k
RETCIFE BN U ANEIARIFE L, DA KT A 7 TO R Akt .

PEP 3129 - JoHHigs
SIS Mg PR, BRI YA AR 2 AE PEP 318 Hhgi5 | ARy,

8.9 thiE

Added in version 3.5.

8.9.1 ihiZEREE XL

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

Python VMR $AT AT DATE M B _E R R (22 Wcoroutine), await Fik3,, async for PAfasync
with W BETE PIVEE R F A (i A

] asyne def {AE XM REUER AR EL, RIEEEATA Y avait B asyne KET .
TEMRERR LA vield from FIKAKFF%K syntaxError,
PV R R 811

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

E;@ﬂ WA KA H : await Al asynce BUAERAR B MY FEZ BIBCASH BT PR R B A B4 1 OR B
KT
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8.9.2 async for {&E4)

async_for_stmt ::= "async" for_stmt

asynchronous iterable 2t 7 __aiter_ ¥k, 1% ¥E S B #:1& Blasynchronous iterator, ‘B W] PAYE H
__anext__ FERTEHRL RS

async for M) FRVF I (E T R0 T A A TR
PATR AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE SRR T

iter = (ITER)
iter = type(iter).__aiter_ (iter)

running = True

while running:
try:
TARGET = await type(iter).__ _anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

BiESW__aiter () Ml__anext__ () T BN
%Etbi%@ﬁiﬁﬁﬁi:&bﬁﬁfﬁ async forfgfﬂ%?g[iiSyntaxErroro

8.9.3 async with i&/)

async_with_stmt ::= "async" with_stmt
asynchronous context manager +&—7fficontext manager, REMSHER: enter F exit J7 35 L 1EIAT o
DA A

async with EXPRESSION as TARGET:

SUITE
» N Sy .
TEtE X ST
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)
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HEWSH__aenter () Ml__aexit_ () TR
ETJJ‘*EEL‘ZI@MSZﬁ‘{EﬂEJ async with Lg‘/lﬂiﬁiglyyl‘ SyntaxError,

> BI

PEP 492 - {§i )] async Fl await 575 Sc30 bt
FEMENESD Python it — AN TEZNRY AR, g IIAH B ) S RREY .

8.10 AL EIIFE
Added in version 3.12.

TE 313 A B A B T X BAMER) SCFF (S 1L PEP 696),

type_params "[" type_param ("," type_param)* "]"

type_param = typevar | typevartuple | paramspec

typevar ::= identifier (":" expression)? ("=" expression)?
typevartuple ::= "*" identifier ("=" expression)?

paramspec = "Xx*" jdentifier ("=" expression)?

S (BFE2), & FE 5] % TR EREE S| £:

def max[T] (args: list[T]) -> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def _ _iter_ (self) —-> Iterator[T]:

def add(self, arg: T) -> None:

type ListOrSet[T] = 1list[T] | set[T]

MBS EYE, X EIRE. R G2 2RA A Bz 8. IbE B R B SR AR, A
TEBATHY, Z AU AT -5 HX WY B R B0 4 AR H AR .
RASHE B R KRB BZ AR GRS (1) HEHE . RBRSHOATEZ B S
F TR, (EANBEFE A U5 . Rk, FERTH] def func(T] () : pass ZJ&, WAEHE A GE
O T XA EF S0, BRI B R 00iE . KRR SR/ R ] — Nk R
FEAR UL, AR 1 30 R, Bk T 8O0 R #AE .
ZRRE. BB BIBIHAA — __type_params__ JEMH RSN HENHREE S,
FRATE S0 43k =
e typing.Typevar, H—EHAFR (B T) 51 A . MIE L EdE, XXFRBEARRRAE T 1
HAAY
e typing.TypeVarTuple, BAFERIHEIM—NESHAFETIA @MW ~1s). MiE X EE, BRFE
FERE A he ~ea WA B4
e typing.ParamSpec, MAAAEHIHTIRINPNESHAFRETIA B ). MiEX B, ertFE—
AR ES .
typing.Typevar FHIA] DA TEE 5 (¢ ) JEIR—AFBZ0kE LB 49 R, B9 EHHRMm#ELRAHR
RN (B T int). MR EPE, XEWRFE typing. Typevar REF/NIIZRA H LR LB RN T2
2, BEEERIESNRRARTCHIEE T AR (Bl T: (str, bytes)). JCAIH RN AR
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AT (FURE, BT R B BRI — A0 . 2ok T8 TRl Y 245k 514 PO 2 o
—h,

XTI 2R AOE 28 FRiEE PR typing. Typevar, U EFZHRTEREZ X R FH AR XPORME, R
HEE R __bound_ Ml __constraints_ BIUHBUE B A SPORIE. BAEIX 5, FREAER
TR AR AT 3 ORI BB R AT R A T SRR
typing.TypeVarTuple,ﬂ]typing.ParamSpec:Z<ﬁﬁ%ﬁ¥§ﬁiﬁﬂﬁié@ﬂio

A = AR BB SRR /] DARAT BOAME, BERAER BASRMEE AU SEM P . X8 @ 45
FAANEGE S (=) D RBFORIFMM . 5 RAVE R HEMARED,, BIMEA ST E X RN ORI
W, THRTERBIE S __default_ JEMEBUIFIAIIE. L, BRIMERTE S B0 45 2 15 A 3 hgioR
B WEREANREESHREBANE, __defaule BIEHFPBONFFIARIIHEEX SR typing . NoDefault,

NHAET R T A SRR EE S A

def overly_generic|
SimpleTypeVar,
TypeVarWithDefault = int,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),

*SimpleTypeVarTuple = (int, float),
**SimpleParamSpec = (str, bytearray),
1(
a: SimpleTypeVar,
b: TypeVarWithDefault,
c: TypeVarWithBound,
d: Callable[SimpleParamSpec, TypeVarWithConstraints],
*

e: SimpleTypeVarTuple,

8.10.1 ;ZRIF %
2 B R B I S0

[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 ()

XHL annotation-def $§E T — MR 1F AR, EIEIBITMIFA LRI EREMLTR. (5—TiH e
E%ﬂ%;%qjiﬂjﬁiéﬁi IHRBA I typing BEREYBMEI, M2 B 74 typing. Typevar
B .

2 B R BRI A T P SR AR S AR AR A A TSR AR, (H R RO BB AR MR A 2
NI TR TR LR, ARSRAE SR A AV

@decorator
def func[T: int, *Ts, **P](*args: *Ts, arg: Callable[P, T] = some_default):

BT Typevar 4B5E M 1E 1L RAL DASh, XS RT

‘DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :
(BT )
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(#2 E50)
annotation-def BOUND_OF_T () :
return int
# EIEHF, BounD oF T() ReEFER]B KA.
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 () )
KEA M4 FRU DEFAULT_OF _arg fEIBFTII AR &P SLBRgE & -
8.10.2 ;S HEI%
Z AR R 7 R
[class Bag[T]: ... }
WIEESE M 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

X HiR 2 annotation-def (ANEEIEM) XA F5HH 472 1F F 3, M 4FK TYPE_PARAMS_OF_Bag FEAN
SAB AT SR o

7 BB IR A typing.Generic, 1ZHMHIH XM SHAEIIILS 1IEUE TP TR
fi, TS M A VR A B2 MR A DA BB T A

@decorator

class Bag(Base[T], arg=T):

AR T

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 ZRIAHIFHZ
£ype VIl LR G 7 BT 44

[type ListOrSet [T] = 1list[T] | set|[T] J

B T 2XMESRATIE M RAL PASE, XA T
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annotation-def TYPE_PARAMS_OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ListOrSet () :

return 1list[T] | set[T]
#EREF, WER R K
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))

ListOrSet = TYPE_PARAMS OF_ ListOrSet ()

iXH, annotation-def (A& —MHEIEW KT FeiH47 218 f 3. 4 TYPE_PARAMS_OF_ListOrSet iX
FEI R B AR SAEIB I T SEBR 40 5 -

&ix
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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 12

IR H IEHER A HLE AT te i o R, (DN 52 B Python R AU ITIE 2 ARA Y. —4
SEHEIY Python R TER/ MR AIREE BT Bl BRI ERE RIS AT ], (EI AT R A aa R
&, A sys BMARGMSF), builtins (WEKE. FHAL None) Ml _main__ [ff4h. fg— Bk
TSR B PR LR 4 Je iy 44 25 1]

&5 8 Python A2 Fr B TRIA R 19 Bl i i) SCHFRIA -

FRE R T AT < AR ;s FERETEOL T, BB T — e B AR, M B ORI A
ﬁ*%i@ﬁﬂ%%ﬁé%@ﬁlMH%W%%ﬁﬁﬂf%%ﬁ?%ﬁﬁ;%%%ﬁ%ﬁ_ﬁam_%ﬁ
225 8] PR T

AR Al A S i R . B —c AT A AT, A SO A
AT SR, BEE AR ER A . WERSCPF AR R A Ay BEE, RS S UEAE AR A
W, BRSO AT .

9.2 XA
J A AEAS B SO e B s AR A R e X
file_input ::= (NEWLINE | statement)*
WEE T T HDLRME B
o fEBT—N5E%E Python R2/P ) (M SCIFELFATH) ;
o FENT— R
o fBMT—AMEIELE exec () FREHIFAFERNT;
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9.3 XEXHA
L S LN O S i iy 4T
interactive_input ::= [stmt_list] NEWLINE | compound_stmt NEWLINE

R ERA T4 (REEY) ZEERNLATA DT X T DI &0 2 5 AR 4R
FE WA o

9.4 RiIEXHA
eval O B FHIARIA . CRAMIFRIE . 85 eval O TR SEBIAA I F I

eval_input ::= expression_list NEWLINE*

124 Chapter 9. TnZg4H {4



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

ARICIA e EBNF #l PEG BIR G, Frilh, o FIR—MFT . JEAFECRES 00 0k R i e BT
(BPZSRVERLAEAERE AT ) o« ! Fon @ B nl (BPZSR RICRL) o FAVEEM | rHafRFR2E7R PEG 1Y
“HREEE (TER5 PEG IEIEH N / BiK) . WS PEP 617 T A XZEE MR E 24077

#

PEG grammar for Python

= START OF THE GRAMMAR ===

General grammatical elements and rules:

* Strings with double quotes (") denote SOFT KEYWORDS

* Strings with single quotes (') denote KEYWORDS

* Upper case names (NAME) denote tokens in the Grammar/Tokens file

* Rule names starting with "invalid " are used for specialized syntax errors

— These rules are NOT used in the first pass of the parser.

- Only 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 e2.



https://github.com/python/cpython/tree/3.13/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://peps.python.org/pep-0617/
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el | e2
Match el or e2.
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.

Match one or more occurrences of e.

s.et

Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e

Succeed if e can be parsed, without consuming any input.

le

Fail if e can be parsed, without consuming any input.

#
#
#
#
#
#
#
#
#
#
#
#
#
#
# et
#
#
#
#
#
#
#
#
#
# Commit to the current alternative, even if it fails to parse.
# &&e

# Eager parse e. The parser will not backtrack and will immediately
# fail with SyntaxError 1f e cannot be parsed.

#

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

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

# GENERAL STATEMENTS
#

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

126 Chapter 10. SEEMIEEITE




The Python Language Reference, A {Thi% 3.13.2

| 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:
assignment:
| NAME ':'

| ("('" single_target

| single_subscript_attribute_target)
) +

1

| (star_targets

| single_target augassign ~

annotated_rhs:

augassign:

V<<=
'>>="

Thx=1

v)/="

return_stmt:
| 'return'

raise_stmt:
| 'raise' expression
| 'raise'

global_stmt: 'global'

(]
’

nonlocal_stmt: 'nonlocal'

annotated_rhs may start with 'yield';

expression

yield_ expr

(% 750

yield expr must start with 'yield'

['='" annotated_rhs ]
')Y
I:'

['='" annotated_rhs ]
!''"=' [TYPE_COMMENT]

expression
(yield_expr | star_expressions)
(yield expr | star_expressions)

| star_expressions

[star_expressions]

['from' expression ]

. NAME +

', ' .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
#

# Common elements

| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('@' named_expression NEWLINE )+
# Class definitions
class_def:

| decorators class_def raw

| class_def_raw

class_def_ _raw:
| 'eclass' NAME [type_params] ['(' [arguments] "'")' ] ':' block

# Function definitions

function_def:

(BT

~
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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 ] ':' [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.
#

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+ ','? ")' ':' block
| 'async' 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' [ ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
(BT 0
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except_block:

| 'except' expression ['as' NAME ] ':' Dblock

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' Dblock
finally block:

| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?

| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| "|'.closed _patternt

closed_pattern:
literal_ pattern
capture_pattern
wildcard_pattern
value_pattern

|

|

|

|

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal pattern:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| 'True'
| 'False'
# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number ! ('+' | '-")
| complex_number
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| 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 n NAME l(l" ‘ l(l ‘ l:l)

wildcard_pattern:

value_pattern:
| attr L('.' | (| =)

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:
| "(' pattern '")'

sequence_pattern:
| '"[' maybe_sequence_pattern? ']'
| '"(' open_sequence_pattern? ')'

open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?

maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?

maybe_star_ pattern:
| star_pattern
| pattern

star_pattern:
| '"*' pattern_capture_target

(B L)

R

B

~
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'*' wildcard_pattern
mapping_pattern:
‘ L} { Al L} } L}
| '"{' double_star_pattern ','? '}’
| '"{' items_pattern ',' double_star_pattern ','? '}'
| '"{' items_pattern ','? '}'
items_pattern:
| ','.key_value_pattern+
key_value_pattern:
| (literal_expr | attr) ':' pattern
double_star_pattern:
| '"**' pattern_capture_target
class_pattern:
| name_or_attr '(' '")'
| name_or_attr '(' positional_ patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:
| ','.pattern+
keyword_patterns:
| ','.keyword_ pattern+
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_paramt+ [',']
type_param:
| NAME [type_param bound] [type_param_default]
| '"*' NAME [type_param_ starred_default]
| "**' NAME [type_param_default]
type_param_bound: ':' expression
type_param_default: '=' expression
type_param_starred _default: '=' star_ expression
# EXPRESSIONS
# ,,,,,,,,,,,
expressions:
| expression (',' expression )+ [',']
(BT 0
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| 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
noteq _bitwise_or
lte_bitwise_or

gte_bitwise_or

|

|

|

| 1t _bitwise_or
|

| gt_bitwise_or
|

notin_bitwise_or

(BT

~
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| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq _bitwise_or: '==' bitwise_or
noteq bitwise_or:
| ("!=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'not' '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
| await_primary
(Z5 R 50
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# 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)
[ Veool
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]
| lambda_star_etc

(BT

~
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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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| '"{'" [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 !':=") I!'=")+ [','_
—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
#

(BT
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# Generic targets

# NOTE: star_targets may contain *bitwise_or, targets may not.

star_targets:

| star_target !','
| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ','

star_target:
[ "*' (!'*' star_target)
| target_with_star_atom

target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom

star_atom:
| NAME
| '"(' target_with_star_atom ')'
| '"('" [star_targets_tuple_seq] ')'
[ '[" [star_targets_list_seq] '1'

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
| '"(' del_target ')'

(% 750
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(#2 E50)
| '"('" [del_targets] ')'
| '"['" [del_targets] ']’

# TYPING ELEMENTS

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

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

'*' expression

'**1 expression

|

|

|

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

|

|

, ' .expression+

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

# === START OF INVALID RULES
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RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

EAF AL
« interactive shell rivig TR ESETERIAY Python SERAF, A5k G IR AEI A HR, 224
KEATEAT (AR, FroEe . feffam = ma | Bm) 2, sidfEin e 5.

e Ellipsis NEFE.

abstract base class -- i % &K%

ZELFHR ABC, @Xfduck-typing PIFNFE, BFEAE TP S O ny#H =0, Mz T HARR T
BN hasattr () BAFE T ARMECE MUbE R (BIAnE L R %) . ABC I AT BRI, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python H 4% N B ABC H T Se IS5 (FE collections. abe ). $t (£ numbers
e L (FF 1o i) SAERIAINEAR (FF importlib.abe BHH) . RATPAMH abc
BIHORAIE H T ABC,

annotation -- b

FEEEEER, KOREE . BEODSIORI AR, Bl 5 1 i .
VBRI FREAE IR, (2 R SRR IR 2 BEHEY: . SR AL
i) __annotations__ #FikJ@EMH.

2 Wvariable annotation, function annotation, PEP 484 FI PEP 526, XTWIEEHENFH. AiESW
annotations-howto {5 ARy 10 A S0 Bk o

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o XBEF A FEREOR M PRI A ARRAF (B name=) SCEAE NS TERIEWA <~ BT
L HL AL A 286158308, 3 Al 5 FEPARXTF complex () [T Ry JE T b7 280

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

o B E A AET RETSHNSEC MESHOTH T S HON RIS AL/ 88 R hia
WA * Iiterable BLIICRBALA . 28I, 3 71 5 FELA TR Hy s T8 S5
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complex (3, 5)
complex (* (3, 5))

S SR A B TP B R B T RIRALN S IR — 45 R, BTkt
SR IR R BHG RAHO 2 BB R R R 2 Bt

7% Wparameter REFFLH , HIWEF SHGESHXHIAL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
ﬁt%*}ﬂ'%f@ﬁﬁ?_)\(iaenteri () %Hiaexi t__ () ﬁ%ﬂé}'ﬂ'async with i%/'ﬂ EF' E’J%iﬁiﬁﬁﬁﬁ?ﬂ o
1 PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BUE Kasynchronous generator iterator W ERE. B 5 Hasync der X HPMERBARALL, KIE
ZAAET B G yield Kk A E—RII A fEasync for FEAH A,

BEARTEE 2 45 5 P A e s A, (EAERLEG DL T W] BRI 4 9 £ M B AR E . WERTGEIHE
FIREME L, PR GE S

— A A R BT BB awaic FANEF asyne for PARasyne with A,

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WU R J@ Tasynchronous iterator, 4 J]__anext__ () J7ykiH I iR 8] — A W] R RO T =
R AR R R BUAR BB R — A vie1d Rk

A vield IR ETRE, ICAEPITRES (BHRHAE SRR ty 154)) . 24 FF £ &
B AREEL  anext_ () FrREI T — AP SERERT LA BRI T, T2 A7 BRI AL B
WFE. S PEP 492 f1 PEP 525,

asynchronous iterable -- 535 ] &0k 5

— A PAFEasyne for iBAIH NS, WA B aiter () F¥ER[El—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—NEEIT_aiter () F__anext__ () FEMXER. __anext_ () WL A —~awaitable X
%o async for ALILF L ENARM__anexc () FEIR B AT ERFA R E B HG] K —4

StopAsyncIteration fpdy. H PEP 492 5| A,
attribute -- J& 1
KRB — XTI, EEHASREEATRRT I 250k, GRS o AT @M a W]
PAH 0.a K5I HE
WA G AV, FERGOE SR 2 4T o X a5 AR IR AR E— DRI i @ 2 v ARy, Bl
WEA] setattr () o XAERYJBHERTCEM A S REARTIN, MU AET getattr O FIKHL
awaitable -- WZEFENF 4
— A FEawait RPN S, 7] AR coroutine B{ 2 BAE_ await_ () HERHXNTE., S0
PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .
binary file -- —JEHISC 4k
file object REMBTLE 57 A af %o RSO R B HE DA IR (rrbr, twor B e ) $THF
E’Jj{ﬁi sys.stdin.buffer., sys.stdout.buffer [/‘]\& io.BytesIO %l] gzip.GzipFile E’\J;QWHO
FiES Wiext file T fRAENS TS str MG LIRS .

borrowed reference -- f& A 5|
1E Python [¥) C API 1, {5 F @48 —FXIg s 1, SRS REHFAFEEIZEIH . R}
BT S A B T5E . BN, B3 R nT PARS BR AT SR 1) i )5 — A~ strong reference
KB E
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HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAECAE RS PRAE R 3RS SO DA S it S KR A

HLLCHEA TR BN AR ) bR . R AR SR PR R S IR . A AR X
GBI T 4E bytearray VA bytearray ) memoryview. HAb#RAEEOR — il Bl Ar iR al
ARG (C HBEFTEXR); MM RIHTHE oytes A bytes MR memoryview,

bytecode -- ‘F=Yifg
Python VAT 29k i A F 151, Bl CPython ffRe#s H1 38R Python F2)7 AFBAS . FEiridifs
GATAE cpyc SCUFH, XRESS TR PATE SO R EE R (] DASR RIS R A N TS ) .
XA FENE T s TR YR AT AT AL RS 1 virtual machine 7 1. W{EEANE Python FE4l
MLER T A —EEBH, WA—EREFEAE Python A 3%,

FARDHE 25 A ATE dis B SR AL

callable -- W] J4 JfIhf %
AR X G2 v A TR FZ SRS 42, Il Rebthy — 1S40 (B Wargument) , i F AR 15

[callable(argumentl, argument2, argumentN) }

function, VY JEF|method 55, FRIETAIVEAN S, LT __call () FIERERSLFIME T AT
THAX 4.

callback -- [a] i
— MENSEAL A DA PATE AR 1 HEA ) Z0 95 08 ) 1) (30 R R K

class -- 2%
FARAN P SO RN . 280 SCHE A & X% 2RI SE B A THAE I e s

class variable -- J345 &
FEFHE LA, I HAUSRAERIZ S BB (MA@ AE S SE 6 R & ) .

closure variable -- P45
51 B nested scope Wjfree variable, "B 2FEANZME R H & UM @TEZATH B 4R EA By 44 2511
S . AIREM f nonlocal KT R AMIE XA B AV, 08 A ARAR AU B BON H 75 5
HHbE Lo
B, EPAFAIER inner lREH, x flprint WHA G T2, HRAxET ML e:

P
def outer():

x =0

def inner():
nonlocal x
x += 1
print (x)

return inner

(.

Hﬂﬂ:codeobject.co_freevarsE%ﬁfﬁgZ?%E (EE%@é%f@ﬁnﬁt7 ﬁiii{lfiﬁﬁﬁﬂfiﬂiiéﬁzﬁ?ﬁﬁﬂkﬁﬂHj
ARG I B B E), H— A ARIE free variable A IAERIE A B2 % 5 M 6048 B 2o il
Mo

complex number -- 53 %}
PSR GINY R, K A B i on — A SR — A R AL RO AR (-1
PP SR, EEEECEFETEN 1, ELREENE N 5. Python B TXIEEN SR, R
A LRE2AARE 2 A — 5 58, Blin 3+15. Q1R T2 math BHL YT 52 09 %) B 42 B
A, M cmath, EEIMEHE RS REEERE . WERAREBGE A LI, B EITHEIL
AN AN )
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context -- |- F 3¢
WARTEAR S BT e 3 A A58 H 7 SR Rl B AR R & S — 289 LA Sk

o It with 1BA—A context manager FrAEEIGRFREBRES .
o —2H EHLR|ERE contextvars. Context XEFH T contextvar XM EAE E. B

52 W.context variable,
e —/™ contextvars.Context ¥4 . % Wcurrent context.,
B SCE MY
__enter_ () M__exit__ () ¥l wich iBAEA . S0 PEP 343,

context manager -- | F SCERIZE
— AL T context management protocol I A TAEFIFA N wi t h IBERIN I REERIXT S . 0 PEP 343,

context variable -- |-} 375 4
— A BARE B GLTWA 1R SCR current context fAS B, X YU 2181 contextvars.ContextVar

XAV b7 SRR BT R B B 2 S AL 55 Z TR AR

contiguous -- ZE5%¢
— NGRS C #4528 Fortran E 2SN R HESEN) . BUEL /2 C Fil Fortran JEZEH . 75—
A, Prf 5% B AT WA I AR SRR HES ], RN IF IR R 0y . fE24E C-iE
SLEA J:‘lﬁ?Wﬁi&iﬁﬂ?ﬁﬂﬁfﬂﬁfl:~/*%'?§'Ilﬁlﬂ/«EHTLVEH% {HJ2FE Fortran 122420
M2 RS — G ek

coroutine -- [Jpfe
MR ORI — BB FOIRE ] DAAER— S e ATFAE S — B o PRI BT PATEIF 2 AN F Y
mbEdEAL IBEARE . B ETasyne der IEAPRCEL, 201 PEP 492,

coroutine function -- PpFE %L
MR [E]—A>coroutine R IREL. IFERETE T asyne der iFA)HRE L, HARBM Favait, async
for Mlasync with FHF, XEERER ) PEP 492 5] A1,

CPython

Python 415 F MIELI, 7E python.org [ & i . "CPython” — ] F FHE M EEIRF G 55 15 HoAth
SCEL AN Jython B IronPython A X 51l

current context -- i |- F 3¢
TEY HI#E contextvar XTIk M GRELELIXE) £ F LT & M{EMcontext (contextvars.
Context X4, ML HLAEHCHW YA L. HTHITH LS (0 asyncio) 1Y
HEZL S AEREAMT 55 T AR SO IR ST I RAT 55 € R 2 — AN WA 24 1 R S0y R 3

decorator -- iy
R EE A 55— R B R, B ewrapper AR AR TR B . SEMeR 10 WA T4

E]% classmethod () ﬂ] staticmethod () .

PR FUE RN, DU A eR B0 ST S R Se 45 i

-

def f(arg):
f = staticmethod (f)

@staticmethod
def f (arg):

A AERIRR S IE T2, (EE B ARG o A7 A MRS B AT 2 DL o8 Ao U IS 2 SL B SC
=B

descriptor -- {{fiiA %3
R BN T get_ (), _set_ () B__delete_ () HEMMNSE., B—PRBEME AR, &
IFRFIRSE EAT R A B A R g & . WEAE 0T, M ab RIRE. BE M ER— @t
DA a KINFHAPERATN b RS, BAR 02— AL, WXV ks k. #
ffF AR PR VR 2 R A Python (1) ¢, RUAIXRVF 2 BBURFIE ISR, IEmE. k.
FREEME. Kk, BB E M 5] 4555 .
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A RAIAGHITERELEE, WSS E 5 B RS e .
dictionary -- it

— AN, H pOA T AR B A Y E . B DARATAT B A hash () Fl_eq () K
VRIS . FE Perl HHF5A hash,

dictionary comprehension -- ‘Ll 53,
AP EART R T B e E IR IS R IR — PR 5. results = {n: n **
2 for n in range (10)} FFAEM—HE n BE 0+ 2 WGP, 2208, RE65

F ey 27,

dictionary view -- “pzMILFL %]
M dict.keys (), dict.values () Fll dict.items () iR [FIAIXFRPF A FHAE . BATHRML Tl
ZHM— BB, X EREE G PR, WL AH R AR o SR A R ) o ELE
AN, BIf#iH] 1ist (dictview) ., Z:N dict-views,

docstring -- R4
YERZE. REER WS — B B PR R I . BRI AT B 0 2, (H
DR IIFLR IR A AR . REEE) __doc__ J@MH. T EFHTRIEBHNE, HitE
FETON G0 ST A R

duck-typing -- %1387
fa—FPgRFE RS, B H A RKEE A HO G SRR Fo2 A HA TR Y3 O, T2 B T s 1
FrEsEE (BRGNS T, ARG T, IBAE EHEN ") TR AR 2
Wt R RIS E L R 2B RORIE T R . WA A type O 3( isinstance ()
%iﬂluo (EZEE RN 7R AU n] DU 40 58 58 VAR, ) AR hasattr O Kl 8@ EAFP
Hifh o

EAFP
ORI HORVFATER D) BIBESCHEE o XA Python 3 AU 4 55 KUkS 2 B0 B af i) B SR MR AP TE
HAE M E BRI AR S o 0O 8T I DR KU T R e K iz £ ry Fllexcept 1547]. T AT
M BTELBYL A&, # LT C &2 HAiE S

expression -- Fik R,
DK MBI BRI IT. Bemihvl, — N RIAAbe Rk oK e mE. A, BV,
BEAFE RO PR, EATREER SR E—ME. 52 HAMES AR, HHEa BT
RRIAK . IFEARR IV ERIL L W statement, Blfwnile. WIHMR R TEAMIERIEA .

extension module -- §" JE ik
PA C 5 C++ 5tk , i} Python [ C API 3k 515 F %0 A FAIE #4732 L

f-string -- f--2fF
HER e S e WA I IR TR B 1 b 0 L . B0
PEP 498,

file object -- 3L %
STANATEE M SCA) APL (A read () 8 write () 0 ¥E) MBI FEREX . HEHA) 23
FRBIATR], SCEERTG ] DAL PR BLSEME 4 S0 . AR A7 i BB R I 2 O T 1) (15 an b v
NEH . WERTIX . BT, %) USRI X2 3t Z8 A,

SERR b I SRR SCERT S SRR = it ) S, SR =) U DA U BRI O E
SUIAE Lo B, QB SIS S E T R open () BREL
file-like object -- S 7%} 4
file object Wy [R] S id] .
filesystem encoding and error handler -- Sk RS 4k X 5 o5 AL HL 2%
Python IR M B4 R GEMNS 71 E M 1) 4841 R Gt 4 i Unicode 1) 4 i 305 A IR AL PR -

S R G AR T AR A A ARAIE RE AU AR RS A BEAE 128 DA BT Ed . R S R G gmt s X 0
VRAE I ARE, W API BRELFTBE£2 5| & UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () @é&ﬂ%ﬁﬂ%;ﬁz}%ﬁxj&

F R G S R AL B4R o
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filesystem encoding and error handler J2-4£ Python JE B34 PyConfig_Read () RFCEEIER]: HS
lﬁ] PyConfig EI‘J filesystem_encoding *l] filesystem_errors %}ﬁﬁc

FHiE S Wlocale encoding .,

finder -- # k%Y
— PP A T AR loader [PIXT5: .

FAAEPI PR A o As: k2 &3 E MR sys.meta_path i}, PAMG&E1Z5 0 &R E WE
sys.path_hooks @ﬁﬁ °

B2 & 4R 25 Ao e 3 25 Fl import1ib DA T AREEZ 07T,

floor division -- [n] U7k
] R A BN RSB B Rk ) PR BRERB AT /7 . B, FaX 11 /7 4 Wit
BEERUR 2, M5 ZAHRI R U EIERR R 2.75 o TR (-11) // 4 2R -3 FRik 2
-2.75 @) T ASEIMER. W PEP 238

free threading --  [h 2 e
— PRI, AE[R]— N ERRE N TPI Z AL RE v] DAR] 24T Python 350 . 5 BUAHXT ) )& global
interpreter lock , FE[R—Z] K ARG — D LIEHAT Python =515, £ PEP 703,

free variable -- [ 25 &
FEIEXFET, & 2 PATEE Jre LK), B AR SR FE 7R i 44 25 () 3l 6 A & T fi
4 3 [B) ) SR R AS AR AL i o 2 U closure variable WIRER] . FESEBRM Y, BT codeobject .
co_freevars BN , ZARTEA NI H Eclosure variable 1R S .

function -- pR%L
A DA g ] 2R L M — 2B o 3R] DA ) HoAT AN B A S A HAE R BRI T e A
5 Wparameter, method F1 5% 2 L %75,

function annotation -- P& bR{:
B3 s B0 2 8aR BB A annotation

PRATRE R TR 2007 BIANPA R R B Z M int ZROFHHLRIE—4> int {H:

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

PRECPR TR R PR L 2 2502 L —Y

Z: Wvariable annotation #1 PEP 484, H Ak T ILYIRE. 5532 7 annotations-howto DA T fiffi I A5
UFGEERME
__future
future 7% &), from __future__ import <feature> F&/NIRIEEHE T BEAEA AT Python & 15 i A Ak,
SRR E O EE FNE OB G 4 B . future_ BEEHCSCRHESE TR BEIY feature BUE . BT SA
}ﬁt%?;i é}{%’}?ﬁﬁﬂ?fﬂ YRR AR BB IUR R AR M B O A B E S P AR ER (5E) £
B A ERIA

>>> import _ future_

>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Jij J [
FECAS Tk (57 F 1 A7 25 (BRI 3d F2 . Python S 3843 5 | FHVHECA— A REAEAS I AN F T B G 215 | F (R4
FREI PSR A TR B o FTRAE ] oo BBk 4 il 1r 30 [ it

generator -- 7} i 3%
iR Bl —A~generator iterator WAL ERERMBGIEERE, ARSETHAE vie1a Rk PAE™
A —RFME LS for-THIAME A 521t next () MRELE—RIL.
TR TRAE AR R AL, (EAERSER L N T g2 ds A S R E . WRFEIFEERAELEE L, F
5 FH A PR DATRE S
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generator iterator -- /2 i 25 %0 2%
generator PRELITAN BTN o
Fpi~yield KGRI, ICAPITIRES (38R BMERD ty 15A]) . 24 AR S
REWER, B MNBEFOLEARSINAT (R [F] TR B R A BT B 357 R 4K

generator expression -- Z[: g 35 #6535 A,
iR [0 —Aviterator fjexpression. B EAMGEERKAFHA E LT —MEFLE . JEHER for T
A, PAR—ATNER) 1 T4, AR ARSI INZE REE S — R JIME:

>>> sum(i*i for i in range (10)) # TFH1H o0, 1, 4, ... 81 Z Fa
285

generic function -- 32 %4 g %
SRS ] 9 2 Y S A [ B4 1 22 A R BT 2E S0 pR S . BT s 2 o ) S ke i B2 i WP
eS8
Y52 Wsingle dispatch R1EFES<H . functools.singledispatch () Rfigs A K& PEP 443,

generic type -- {Z %
WIS HERype; TE N List B dict XM 5 R HTRART AL,

WL S 2R 42 . PEP 483, PEP 484, PEP 585 fil typing fibk,

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4 ) fi ok 23 4l
CPython ffREaR TR L) —FhBLa] BRI E — i 2] 2O — N EARAE AT Python byrecode. ML
T B R A ([4F dict SFEBAEIA) X A5 Bl e 4 ik T CPython SEBL.
SEREN PR B IS RS 2 AR AT 6, HACY WA T2 AL B g L FFATHE.

i, HEHRRIE S R 4 R BT TE TR T G5 0 T 4 7 R
GIL. B4h, TEMFT VO HEfEm .2 B AT GIL.

AE Python 3.13 /1, GIL R DA —-disable—gil #4EHLE VEREE F . E M FH LR #4 2 Python
25, I -X gil=0 B{EX B PYTHON_GIL=0 MIEAF B 51517, B4R hE LA H
TR PR REIR T L E R M ] 2 4% CPU WA S . 37 N, #5205 PEP 703,

hash-based pyc -- 3£ T-W5 & 11 pyc
5T XS 7 088 ST A4 P s L T S B S5 18 5 TR SR ff o A R T I B A7 S W% 557
IZELE B

hashable -- W[5 7y
— X R AR B G A G NS AE (EFFEA__hash_ () J5k), 0T DA HAth
MEITHR (EFREA_eq () k) WFRA TooA X5 . I F X G b HA FH R (R Ay
{H IR SR A A%
TG A AR R BB A E - Mg sl SR A A T, DR Rk S 5 M) B A N 6 I M (L
KZ %L Python H A FI A4S N B X R ER 2 P 1 AIARZE A% (Blang) ok ) #ATIGS: A
nlARZR R (BAnTC4LAl frozenset) (4 BEMIKTTEI NG A R SR 1. P U sLp)
KRBT . BAITEER R —EAHE (BRIERSHOWER), B AERE K2R
TEMK id0 .

IDLE
Python fJ4E I & 524> 345 . idle /& Python Atk K47 IR A7 1) FL AR g 28 A RE 2 P15

immortal -- 7k 2 %4
KA FoedE PEP 683 15| AR CPython SEBI4HT

RIS BT IKAEX S, WE Freference count FKIEA LG, B EAE MRS 1217 W [H] 7K T AN
SREBUE L. B, True Fl None ¥E CPython HHERJE Tk A X4 o

immutable -- A~ [ ZE %} 42
HA R EEAA S . AT ST FAFERAICH. XA R A GRS . AR i
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;/I\KIEJE’ME, M AR BRI XT B ENIE T 2R IR A (R HO B E RN, P 7 i
8

import path -- $ A J§1%
HEZMUE (B4 2 4R ) HBWHIR, SRR pah based finder FRAER TN B, TEFAR,
IALE S FRIEHE R H sys.path, [HINWRGERGABEERH FREM __path  JEH.

importing -- A
A ) Python AU RE A 75— B Python FUAS T 6 A 7 .

importer -- 5 A %3
BRI INBRIAIRT G SRS T finder U@ T loader

interactive -- 33 Ij.
Python i 7 — 32 B AUAERERS , 1% BIRAE VR W] DATERP RS SR AT 5 i AT R A RaA 2K, S R T
BREHER. AFEAESHMES) python Ayd (1] DAFERAGTHEEAIL 32 38 B g 3 AH B 3 BT ) o
TEM BT AR SRS A A i B X AR 8 (GOME help (x) BREL) . A R EBEX IR,

2 I}, tut-interac ,

interpreted -- fi@ R
Python — @ MR ALET , S XM EmMIFEES, BAWE X G H T B g AEEm
AR . X MG TR ST LB RS T A MA@ v A T S s T REALE E
BA Wi B 5 R I AR, (R AR P A S TR g . S Winteractive,

interpreter shutdown -- fiEFEZS ]
WG EER KPR, Python fRRERTRIHE A — MNRFIRIZ AT I BOF BAL RERUIT A © A B 9T R, Bl s A
BB NTREEE . RS LRI R 5 o XAk H P E g 555 | 1R g £
MPIT . FERAN BT RIS T BB B A a, BRI SR A TRA R (5 WLl
TH R AL 4 )

FEREAR T 2RI 2R N __main_ BB ST A 58 AT -

iterable -- W[ {04
—FRREAZ AR B B AT XS 4 . AT E RS RN G T 3R a Jp 52880 (40 1ist, str Fl tuple
) PARCF AR A RAAN dict, U 2 DARATATE LT __iter () FEBSEEL T sequence 15
X getitem () JyYERTH & SCRIIRS .

AR R TP T for MFFLA S Z HA T E — PSS (zip O, map (), .)o 24—0TEEK
KM AN SR RN BRI iter O B, BERREHZRAIENLS. ZFEALREH T XHE
LA — My FEM BRI, fREHE AT EI iter 0 203 H O ABIE X5
for {EA) 2 H AN AR BEIREEHRAE, QHE— AN % K iy 24 22 8 I ORTEG PR R SRAFIE s . 2

jrd,iterator, sequence %III generator .

iterator -- L%
FRFR— BRI E . R HERERN _next () H¥E (SR HAZ LS N E REL next ()
FEBA R P I 248 s 7T B W5 [ & stopIteration S . FX W EACAF XS b
PIER I RES, REL M __next_ () H¥EHXPIKGIK stopIteration, HKAAFUMEA
_iter () HEHPERIPNZEASINZE S, FIERERLEHE T EAXSR, ng T HALR]
ERXEE KT D EENFINEIRE S Z R ER iR E RIS, AR5 (fF
W 1ist) FEARFFURRFHAZA iter O BREEUZTE for THIA M BIERS 7=AE — N R8s . iR
TEVCAR 0L F AR 25 A W 2R [ HE 2 BTSSR R S By (Rl — 2k e &, AR R
B — 254
W25 B & typeiter.
CPython & A SR A TERAE L __iter_ () WEK., BBHTENZ H HZFE CPython A RHIE
ERAR A LA .

key function -- Zt pR %)
SRR FUEPRRE I R A, 2 RS IR 0] T HE P BOHEA A T X S . B, locale.strxfrm()
AT A — M AR e KIEHET 2078 i HE 4

Python H G 15 £ T H & o vF H ROk E Bl e R W HE 80 4 . H P45 mino),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () lx)(&
itertools.groupby ().
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L Fhr XA DA R . BN, str.lower () J5¥ET] DA VE Z 08 K /NG HEFF 0 4 ek 5
ﬁ%, %E[Z]%ﬁuﬂﬁfﬁﬂlambda %ﬁﬁﬂ%@ﬂ@ﬁﬂﬁﬂ lambda r: (r[0], r[2]), ﬂt[jﬁ[\, operator.
attrgetter (), operator.itemgetter () %l] operator.methodcaller () %%@@ﬁﬂﬁz/ﬁﬁjjﬁ%ﬁo

THAE HEP AT R AR R 62 R K s Bl o

keyword argument -- e gt =58
Z: Wargument

lambda
H1—~ B fhexpression ¥4 A A4 IR PR AN, RIXASAET IS PORE . 473 lambda s AL AN
lambda [parameters]: expression

LBYL

OB IGBER” BT . X G S KRS A BT R Y B 2 i A A T R S A
WA 5 EAFP Jy 208 MO HE, HARp U RE R £ i)
T2 A, LBYL N33 “&F/” M “BkER” Z RIS S K. flan, PN
if key in mapping: return mappinglkey] ﬂﬁ%ﬂﬂ??’f*ﬁ%ﬁ%fﬁZEEﬁléﬁﬁ%/\}\ mapping ':F‘ﬁg
BT key T Hi o 3P i) T 3 5 Bl s 8 A EAFP 5 HORfiRok .

list -- 313k
—Fh Python [ Esequence. BIRZNHIFR, (HEFRMT HAMEF PR, BRhnoc
RIIRISZ R O(1).

list comprehension -- B1j i S5
b BR—A 75 ) BT A B A3 DT R IR M G5 RS R — PR BE H ¥R, result = ['{:404x}".
format (x) for x in range (256) if x % 2 == 0] B —A 0 F| 255 LR N H 1+~ HEHIE
BOu AR (0x..) 18R, Hoi e FAZREER, WEREHEN range (256) HHYITA ILEAS
(LS

loader -- MIZ 2%
ﬁﬁﬂﬂﬁ*ﬁﬂ%ﬂ@ﬁ‘%o Eﬂ\fﬁ%)\( exec_module () %I] create_module () ji{il/‘]\if)ﬁl Loader EI%
Ho MZARE S H— A finder 1R8], F3EZ 5
o ERBE A E
e importlib.abc.Loader

« PEP 302

locale encoding -- i 7% X RS 2,
& Unix I, ‘B4 LC_CTYPE i&E R gt . B PA#Ef locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁﬁ:o

7F Windows |, &2 ANSTAAES T (40: "cp1252™),

J£ Android f1 VxWorks |-, Python fii [l "ut f-8" /MBS RKigmidsg 2.
locale.getencoding () A RIS FH K gmidi% (.

5% 2[5l filesystem encoding and error handler

magic method -- AR Jj 7k
special method W IEIE 2[R .

mapping -- B4}
— X E B Ak H E M T collections.abc.Mapping B collections.abc.
MutableMapping %%%%%%ﬂﬁﬁ%é@ﬁ%%ﬁ%o lﬂﬁ%’éﬂﬂ‘gﬁlﬁ@ﬁ“%@jﬁ dict, collections.
defaultdict, collections.OrderedDict W\& collections.Counter,

meta path finder -- JLIR AR BS
sys.meta_path IR ITRIEIF finder. TCRRARE AT Spath entry finders FAE RIKAEFAAH A o

A importlib.abc.MetaPathFinder | fRJCEEAEAFRAS T scn ve.

metaclass -- 7R
—MH TR, JE LAERY . RPEMAEIY R, oRnTE2 LR =S HOH 0 EM
RS o IR THI [ X R RS B PR BRIASE L. Python %y 51 2 ACFE T 0T AN H &
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Xtk ﬁiﬁ/\ﬂ?}i‘ﬂn_fﬁﬁﬁﬁ/l\lﬁ, B TR IS, JeIE AT SRR I R AE R i 7 5
ENCHEH T IR EE TR H & Wbt ImRE g, Scatsagl, PARHALT 255
BEZFES L.

method -- J5 i
TER R E LIRS RN %ISR L — A TR R, 7 R SE B A S —
Aargument GBI A4 °N self). &I function Mnested scope.

method resolution order -- J5 I f@PT IR T
T FEATT I 558 2 7E A 4R L A 8 R R 0)F . 5 2 1 python_2.3_mro T H 2.3 K1 U
Python i RE#s BT 8 F SR IR

module -- Fil
X5 & Python AU —FPeH 2Ll . AR B S, 4% 2510), AT & 417 Python Xf 4. Bt
Henl i@ itimporting #AERE iM#k 2| Python .,
5 Wpackage.

module spec -- Bl HLES
— g aE, Ho s AT s T AFE . /& importlib.machinery.ModuleSpec
IR
FIES AL NAL LA o
MRO
2 Womethod resolution order

mutable -- B[ ZE%f %
AR DAYEEL 1d O RS E R R i HEBUE . 55 Wimmutable.,

named tuple -- H#7c41
AR BT A TR FHoodl, BRI ATR S TR R 44 AR Jm M U T g 2K 28
. XARRYRI S SIE W] R A H AR
HLENERAMET HLIUH, T time.localtime () fl os.stat () WIREE., H—"HFlTF=

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True

HEAZATTHRZRNERE (L Ewmsl+) o ieoh, B4 cHd nl i w e X tuple 4k
HRIFE AGE PRI B 7 ORI . XARR R AT Lo, s Bl DA 4kK typing.
NamedTuple, ﬁ%fﬁﬂair@ﬁ[ collections.namedtuple () ﬂéﬁﬂ@o }E*ﬂljiitﬂ_\"%{?ﬁj]ﬂ#%
T LG5 8N B H A TeAU IR A i

namespace -- fiy #4437
A AR R I T . @A AR, SRANER, BENRPiREML S (Tl
VEZW) o fings A [BE B 1k fir 2 vh 58 K SCRpideAl . B, pR%I builtins.open 4 os.open ()
AL I A A A3 (BRI 4y o i 4 25 ) 40 38 5 B At ORS00 S IR A R 508 3 BB e ] s A
A 4Edr e, BIUN, random.seed() B itertools.islice () XM E I T IX LR EZH randon
5 itertools fRHRANHISLILI .

namespace package -- iy %43 [\ U
— P IE TR AR iipackage . fin 24 250140 A AR SRR, BT S 8@ A m T regular
package IR EATEA __init__.py X

4% 2 A ARV LA T BB AL AT LRI A0 . ZEHARROL R, UHE R M regular package.
BTMEZELR, S PEP 420 flég & =18 ¢,
R[S Wmodule,
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nested scope -- iR £ 1§
E— N GEB NG AR IR 1. B, 7650 —RECz e X sREmT AS | RTE AR & . 1
B EAE A S5 A SO TR IO Rl A BB E sz R T i 2 E k. 50Ur,
4 A B RS WIVE T4 Rt 44 25 0] . dlidnonlocal BTN RRVF 5 AINEVE I .

new-style class -- PR
Xt H B E B TR 2 0BT IHFRE . FER A9 Python AR H, A B a2 AEE (5
Python Frng s RiGF, W__siots . RS, FHEJEME. __getattribute (). EEMER
BHEE.

object -- Xf %
R EAIRES (JEMEEUE) PARTIE ATl (O5ik) B object t )& Eflnew-style class {10
EHES .

optimized scope -- C AL TEH] 1
24 Y G 19 ) G i 2 0 0 A5 B AR SR s S A AR E I, X ARV X S R S A T
fbo EEXTRREL. Anidn. tRE. HESEURNA AR R N R 44 A3 (AR XA 1 AR A ek
R KRR LR . T A 1R S, R AR T A i R A Je i A B R e &
HIEAE AR T LA i F 3k

package -- {1
— ] A AR R B T M A & TG Python module, MIEAR L, HEHA _ path  JEHEH
Python 5k,

%2 W regular package Flnamespace package.

parameter -- JE 3
Junction (B{J7¥%) & L aTA SR, AR E R A2 I — D argument (SHERLEREOLT, £
NEZ) . AHMES:

« positional-or-keyword : (i BB R T, HHE—NATDMERN 1L F 230 AN DA K 425 S
AL S . XREOARIES R, GIIT I foo F bar:

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

« positional-only: {USROZE, F8E—HAEEWL A EE ARNSE. WROETES L@ E R BUE
MBS ENZIGEET A 7 FAPRE X, BIATRTET posonlyl I posonly2:

[def func (posonlyl, posonly2, /, positional_ or_ keyword): ... J

o keyword-only: {UBRKEET, F5& D HEGH N K TE AN SE (R BT ISl A
PRECE LIS A R & AT AR BIE S EBCETE 2 D AN BIE S Z Bii—1 * kg X,
BIUNTT Y kw_onlyl 1 kw_only2:

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

« var-positional: WIAZ{IE, 55 W] ASRME i — MEBEER B AL E S ER ) (At
WSUEZNESHZIE). XMESLEETEESZAFRENE  RE L, BT mE args:

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

o var-keyword: T]7AE AR $5 5 A DARIME RS ACR I B E S (MHInE MBS 8211 5%
BESHZIG). XFIESELTEESZFREIME ~ Kw L, Bl EEe kwargs.
TEZ: 0] DA I 2 AT I 240, nT DA RS n] BE S 45008 BA A .
T1Z Wargument RiEFFEH . SEEESHX BT ILF B, inspect.Parameter 5, FHiL T
L —35 LK PEP 362,

path entry -- B A 1
import path FR)—AN M E, Slipath based finder {2 k5 A IR,

path entry finder -- ¥ A LI R EE 2%
F—n] X2 | sys.path_hooks (Blipath entry hook) 3& [0 finder, HAP*T4 e L path entry
HerE P
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2% importlib.abc.PathEntryFinder PA T RESFE A LA FRA8 TS B 48 ¥ o

path entry hook -- }51% A 14T
R IA A AT AR pah entry sV BESR RN T BES5 T svs . path_nooks
HFE1R [Bl—path entry finder

path based finder -- 3t J* B e & 2%
BN —FhUsb 12 &30 %, TIHE—ANimport path Th &AL

path-like object -- JEF2JA} 4
R RGN R BARRIR AT AR — TR str (¥ bytes MR, &
PAg— LI T os.PathLike PRI R . — A 3HF os. PathLike PR R @A os.
fspath () @ﬁ%}ﬁjﬂ str ﬁ%‘ bytes %iﬂﬂ’ﬂj{ﬁ:%éﬁ%ﬁé7 os.fsdecode () %I] os.fsencode ()
AT AR R RS str B bytes ZRBUMEER . M52 1 PEP 519 5] AK).

PEP
“Python S I HYFLILHTE . —A> PEP e — (Bt SR, IR [ Python A IKIRMLEE, Bl
7R—~ Python {3 4RI M Hlt BB R 5E . PEP [ 24 H (ORS00 2 AR HURS BT SR SR 1) S P 33
ip

PEP [ A 3t 2O AU WS OGRS S DR S 15 DA S R e 20U A Python ALV Bk 5
'S SCRIREEDLE] . PEP IAEE A STAEAEAL I TRE S S0, I RCREAS [F) B WARIC A SR

%11 PEP 1.,

portion -- ¥4y
P R — AN 44 25 A BEAS H S N SO SE S (W ATREAFRL T —A> zip S ), HAkE L PEP
420,

positional argument -- {if ¥ £ %
Z:Wargument

provisional API -- £[5¢ API
B APL 23R 0A B HERRAEARHE P 0 7] 5 3R A MR Z AN . A 101 . AR MR A
DA ERUE, (HRBEHYARMCHE E, T BEEA% DI K1 A BRI O T 67 ) JE A iR
B (RRAFERRIZED) . WAESOF AR E ST - (FE APTREINA Z /iK% &2 ™
SRR SR B A BT A W] BB 2 XA -

2R 5 APTARE, S AARA A L el i m iR J7 587 —— A M RE A A I
HR AT B S 2R B — b ) S5 AR A AR T 5

X APAL S R SOV E R SR WL E, R 2T M K BT SRS BT IR . 1 I PEP
411,

provisional package -- 27 ¢4,
Z: W provisional API .

Python 3000
Python 3.x A AIIERR (X2 FHEMA 3 W AR RS T R L B 1) o A It i
szj"j LLPy3k?? .

Pythonic

AR B U KA 1 Python 1 55 fie i W AURE FIBHES 10 A2 (T HA 8 = i
AR SR SE IR . 1A, Python f I KUK 2 B £or BRR) BRI I — > TIOR8 P i BT A
TCR. W HAE T B RIS, A PGS Python B AT I S 6 — ey 4l

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

L

TR 2 ¥ B 157 5 B Pythonic (177 4R X FEY:

-
for piece in food:

print (piece)

.
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qualified name -- it & %55
— LA R 2R, B WAL 42 SRV s B i v SO A2 R <
77, MHXKE XL PEP 3155, XTI ZH A RENZE, BRE 4P SX 524 Fr—2

(>>> class C: \

class D:
def meth (self) :
pass

>>> C._ _qualname

lcl

>>> C.D.__qualname_
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'’

295 T 5 BT, 7 IR E & AR B AR N IZIBR I AR5 B B B A, Hh e S A )
ACHL, BT email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name

'email.mime.text'

reference count -- 5|14
TR XI5 R . 24— X5 AT N EBEE, ESeReil. FEkimmortal %t
G EAKEAXHAE 5 T, RIGX A GOk IEA 2 9oRE . 51 70 Python (G5 £ 15
HHE AT LR, (HERCPython SEEH—A Kdg o R, FEF R LAVH sys.getrefcount () B
BORR IR E X2 5| HTTEL

regular package -- ‘¥ {0
LGB package, BN EHE —A _init__.py XA HE.

%52 W namespace package.

REPL
“EREL-SRAE-FTEIEIR” read-eval-print loop (45 , interactive fEFERS shell [R5 —/N 4.

__slots__
— P EIES TR B, a5 P R S 1 SR R T R R SE 1 R A IAE . BRI TG
RyAT, (BRI, sife RBEDEIGE I IR, SIaRFENAAR N AR, I
HHE A5 KA.

sequence -- J351]
—Fpiterable, ©ZFFE_ getitem () FFFERIT MM AR AT ER TR VIR, I X
T—REFIKER__1en_ () Frk. WEFHIEBA List, str, tuple fll bytes &5, WHHE
B dict W FE  getitem () Al _len_ (), {HEMHZABLGMIEFS, W AE M LR
K hashable A RO EHITTE.

collections.abc.Sequence TEIE] % % %’é % )\( T - /[\ ﬁ 5'5 ';% E]@ ?ﬁ =, 'E' T;Eigetitemi ()
M. len () 2:9#,iﬁ%ﬁﬂﬂj’count(),index(),;ﬁcontains;;,“ M reversed (). EEEQEEBL
JEFE O RBIR] DAE A register () SREAMFEN . BERPCE X8 H P9 BN EZ SR, 55
T AR
set comprehension -- &S

AEFR—A PR G 1 BT A B 7 TR I IR ISR AR —F B EH Y. results = {c for c
in 'abracadabra' if c¢ not in 'abc'} BHENFELSRES (', 'd'}. WA, EL5 LT
SRR AT

single dispatch -- Y15} Jk
—Fhgeneric function 53YRIE, HELIRE T BASHRIIEAOREREN
slice -- Y |
W RS TR sequence H—TF5 XS . YL R 2l R ARbRicoRBIER, 76 11 P4 HL
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NPAE S BEEES, Bl variable name([1:3:5]. H$E5 (FHR) ARICHENFRME A s1ice Xt
%,

soft deprecated -- ;37 /]
BEEKST W) APL AN AEFT SRS A, EEESH R A2 Er. XFEAY APT LR
FAESCR IR, (EA R — 2 Ry TR .

@ AARE, PEEHEA APLE BRI A S K 7SS
Z: I, PEP 387: Soft Deprecation

special method -- $55% J5 i:
—Fieh Python [ FIR 753, R RIS SRBLPRA TR E A E B AR 4545 . X R YRR 44 FRIN
RN RIL . FRR T IR SO S LA ok 7 i 6 AR

statement -- &4
EARREFE (— MRS <) AL, —ZRIEAT AT PAE A expression BT KBTI
ZEMY, BN r, while B{for,

static type checker -- i A KIS iy 2%
eI Python X 15 I HE47 400, PAZE R ) U1 AN Bk 5 85 R AN T . il S E 24 = PAK
typing L,

strong reference -- 55 | JI]
T Python (1) C APL 1, s85| @48 M FeA 51 AR Br A o 51 1 AeQ0 5| el i
P py_1InCREF () RARBGRT | TAEM RS AT py_pECREF () SRBEHNE .

Py_NewRef () MREXAIHH TOIE— XM G . WE, DAFEREIEATRE ] B 7E A e
%emE | M EVEH py_pECREF () BEL, DABEGRT| A .

g% Fborrowed reference,

text encoding -- SCAS A%
1£ Python 1, —/NFEfFER 2 —H8 Unicode LY i (FEHEA U+0000--U+10FFFF ). N | IR 5B H—
MR, EREPUTIM I —E Y.

S I = 21521 KA o e s e S 21 2 M 1S e 15271 e s £ TR S8 i S 2 7
m?)o

A BRI R RSO FIE Fibhds, BRGNS F AR

text file -- LA
—FBEMS S str XY file object . T H— A SCA S S 2 1 17— AT 7] 7 35 A B i 9
B b Brext encoding, SUASSCAFHY BT AL 4E DA SCARE (1o B 'wr) ATHFHSCME. sys.stdin,
sys.stdout [/Xﬁ io.StringIO EI’J%WIJO

T3S Fbinary file T fEREWBTEE F 5 x4 £ BSCHXTA.

triple-quoted string -- — 5 | 'S4 H
HRAWEAEENG S (7) SRS ) WFEMFR. BENER LS ERER g5t
WFAFEREA 2R, HRAZFMAL. BN RVFRTETAT B NS R 25 L 55 5 FIRE|
5, AT ABS AT TR S0 AT, (eSS SRS A FR IR Sl B 1

type -- J3%
Python f 4 1) 8 Bt B 8 T A A Fh 38 AR RAES B Frd iy 2R 8, X g i 2R 84 v J i
H class_ JRMERVIMEGZM type (ob3) HIREL

type alias -- JR%4 3]
—NRA[E S, B AU R R B E 45 R e AR RAT -
R A R F R 2 A Bl

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

AT DARCRER i Al
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Color = tuple[int, int, int]

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

Z: W, typing 1 PEP 484, H A XL REAITEAN A .
type hint -- 238135
annotation A& RJEME. BRERYIE S BHR BIME 5 & TUHR 2,
HBAUPL R VERY A /& Python FSR TR, (HEATX#24A£ 26 & % WA R BITEET
IDE SZHAC g4 5 E A

AR KB R RAE A ] AME A typing.get_type_hints () SR, (B JmHRAS &N
AL,
Z: L typing Al PEP 484, H A X ILDI B EANHE A .

universal newlines -- i F{#.17
ARSI , AR A RS AR A Unix 04454 \n' . Win-
dows [ Z75%E "\r\n' DA KX IH K Macintosh [ ZJ5E '\r'. Z I, PEP 278 #1 PEP 3116 ] bytes.
splitlines () [ 82 VAU .

variable annotation -- 2 & briE
Xof A5 B B SR P annoration .

TERREAS RSB IERT, af n] e o HLN

class C:
field: 'annotation'

AR EARHEE T R AR - BINDA R AL B2 ine KEAUHY(HE:

[count: int = 0

A AR EA P AR DL 77 A 2 0 A &) —7 s
Z: W, function annotation, PEP 484 F1 PEP 526, H WA TIHINEE. 551527 annotations-howto DA T
fA P AR R e R SR B o
virtual environment -- J§ L5055
— R A PME R B B TR, feiF Python I PRI, IR 7226 FI THR Python 43 & AL
ST — RS _FisfT i H AL Python N HFEF AT A .
FHZ L venv,
virtual machine -- B
— B AR TR Python FEHIHL AT A TR g idegs A i byrecode .

Zen of Python -- Python 2 fifi
F| 5 Python &3t e W 5724, A B TSI XFIES . &/ KRR NE R AR
FFH A import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

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 TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 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 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 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.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 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").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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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 DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

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

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

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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,
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(B L)
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #k
uu G AL AR 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 i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

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

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

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

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

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

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 fER KT kqueue FY4 & AT A H:

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 {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

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

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

* The author of this software is David M. Gay.
*

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

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

(T
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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,
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.
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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
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

EF 0
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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)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE 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

(BETID
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(#2 E50)
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 BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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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

(B L)

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE 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:
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1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

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

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

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3.19 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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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 BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA 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
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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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#T, 63

import path -- §AK1Z, 148
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NameError
R, 71
NameError (l’\] “ﬁ_%‘ﬁ?)’ 56
names
private, 71
namespace —-— éﬁ% Z ], 55
global, 21
module, 24
4, 62
namespace —-— ﬁ‘% = Ji], 150
namespace package —-— fﬁ%’ilﬂ@, 150
nested scope —-— ﬁ%i?TFﬂ%ﬁﬁ,ISI
new-style class —— %ﬁiﬁ§$,151
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