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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 £5iF

AT AT A 3 SR ) G et i) Backus Naur form (BNF) R R . R AR 7 SRR

lc _letter (lc_letter | "_")*
llalI- . .llzll

name
lc_letter

ﬁ%‘#ﬁ#‘%:zﬁi name % lc_letter Zﬁﬂﬁiﬁgﬁ\ﬂzgﬁ\ lc_letter %HT%U%’QO ﬁﬁ lc_letter mu%{f%%ﬁ\
ral F 'zt FAF. (SERR EAEARSORY G 2R T R E SCIREFIEE RN SR . )

BRI TF K e — A2 AR (BRI E LA AR L =0 B2 (1) SR R ATET, &2 1thR
I E R R R IRAEART . B () FORE— T BN B IR EIT, LML, TS (1) Fom—REZ R
A, M SIHERMAZ (1 1) FoR BB R SR (S, X A S nTEr) . * Ml + BAERF
e e i W), S T 0. PR PIEESTES SN SHE R R T2 RIERF. 4
R AT, VPSR L AT e 2 ARSI B N 24T

FEVATEE SO (AN B R~ ), s BOME TN 2YE: =4 )05 0 R A A5 P IR R e E ()
DX TR R AR AT B ERAS ASCIL 4. FARTE S (<. . .>) SR A2 X T B i A5 1 Al 1R i
BT DAE A LI PRI Pl P A0 O o

SIRFT AR DT SO L AR, (ER AR SORA) R SORAFAER R XA JaE E SV T AR
B AT, T RJYAE SO ST B R A BT AL B TE AT . 6 N —375 (C 3AZ ) {8 1Y BNF
SRR A E 3G AR R R A A U Ak S

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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BEBOCHSE—ATHT, JBmRMEA—DBE, RREAERGR . EAKRKZEMENRE RN, 4
AEEATILAT A Z I SR DUTICR . RS, WA, RBAT 2P0, M
BeTit, 48—~ INDENT JEAF. WG T 290K, W 2 52 P 2P0 —; P mTRzER
A REAR R R B, AR IR — R A 4> DEDENT JEAF. SUPEREE, BRI~ KT
Bl 4 i —> DEDENT JEA4F
IR Python FURAHER IRA LA, (R AR
def perm(l):
# W E R 1 WA A 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 FRiR4F ) MI7AEE T Unicode ARUEF 1 UAX-31, FHMLA TR 3CE XMAIL S 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 xid_start xid _continue*
id_start

id_continue

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

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

2.2. HibRHF 7


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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xid_start = <all characters in id _start whose NFKC normalization is in "id_start xid_cont
xid_continue = <all characters in id_continue whose NFKC normalization is in "id_continue*">

38 Unicode JE5I15 )55
o Lu- REFH):
. LI NG
o Lt- i REFEE:
o Lm - BHifF7 5k
o Lo- HA5H
o M- TR
o Mn - AL RN
o Mc - &3 HbRA
o Nd - IR
o Pc- JEFERR R
o Other_ID_Start - 7t PropList.txt 1 2 E AT 323510 N BRI TF4159) %=
o Other_ID_Continue - [7] I
TERATIN , A PR IRATER R B0 A N TE X NFKC; AR iR AT LU BCRR 2 5 T NFKC.

%1 Unicode 15.1.0 W B 7] AARIRAF AP AERLTE HTML SO W] FE https://www.unicode.org/Public/15.1.
0/ucd/DerivedCoreProperties.txt 3k H

2.3.1 Xz
PAARRAT AR 7, BiFR X st AT @R, KR FRIDFE 05X B i ve 4 — 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 BXEx

Added in version 3.10.

FEBEHRHAFATERE LN SRR B . AR R 3k k48 . match, case, type Al _ EHRRMTTERE I
TP R KRBT L, AHX R X R A AT E S, TN 43R Y B4

VERFROR BT, BATTREEAE T A BB R TS A CRAe 5 R AVEAR AT 24 PR B A S 0 e 2 1
match, case %H4,%%%Ematch‘ﬁ§€UEPfffﬁu type %%%Etyﬁxsﬁ%éﬂq“fﬁfﬁo
T 312 JRA A AR type MR- — ORI

2.3.3 REBIFRIATFE
FLEERRIATE (BT KB ) HARRIRE o X B A B A N RIZ ARk, HFRA R RIS R

*

Z<é§@§from module import *EEE?}\Q

8 Chapter 2. {#;E9#7
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fEmatch ERATRI case BiH, _ B—MHkat s,

BFERNABS,

TERZ A, ZHAMERE S a —UCRIERN SRR _ b, (B print SN ERE Y
T builtins fEiHe,)

EHAMTT, _ R—DFHARRAT . ERFEPIRMA FIK” 5 H , (3% Python A% B i)t 22 Jo
IRZ AL
O #ik

W T EEEPSOER ;. L gettext BRI,
BTN K TR AR,

*

RGO, SRR dunder” . BOH BRI ARRESS MOLSCEL (EUIRRRMERE) X LA R

GoE AR KA T W A5 7877 % & Ak SFET . Python ASRMUA (& SCH 2 IR K. AT
EOLT, ARG FFRESCRTR, AT S BOUCE SRR I R R

KT LR e, WRAFRA—MREIEXES, PABEGREESR KIRA LM B Rt
[ RR . PEIAR AT (B4R) o

24 FHE

TR RN BRI BENFRIE.

241 FHBREFHRFHEE
PR X

stringliteral
stringprefix

shortstring
longstring

shortstringitem

longstringitem
shortstringchar
longstringchar
stringescapeseq

bytesliteral
bytesprefix
shortbytes
longbytes
shortbytesitem
longbytesitem
shortbyteschar
longbyteschar
bytesescapeseq

[stringprefix] (shortstring | longstring)

"r"™ | "ua" | "R"™ | "U" | "£" | "F"

| "fr"™ | "Fx"™ | "fR" | "FR" | "rf" | "rg" | "RE"
"'" shortstringitem* "'" | '"' shortstringitem* '"'
"rr'"w Jongstringitem* "'''"™ | '"""' Jongstringitem*
shortstringchar | stringescapeseq

longstringchar | stringescapeseq

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

<any source character except "\">

"\" <any source character>

shortbyteschar | bytesescapeseq
longbyteschar | bytesescapeseq

<any ASCII character except "\">
"\" <any ASCII character>

bytesprefix (shortbytes | longbytes)

llb" I IIBII | llbrll | "Br" | "lel | IIBR" | n rb" I n rBlI
"'" shortbytesitem* "'" | '"' shortbytesitem* '"'
mrvranw longbytesitem* wmrvrarn ‘ Tuwmwmay longbytesitem‘k

"RE"

IR

"RpH"

AR

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

"RB"

X SR TR IR — AR 2 2 AP A SAVFIE stringprefix B bytesprefix 5 H{HAIH A
W BB YRR h g A R SR S s AR SO B 45 H 20 s 2 B RN UTF-8;

BB
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FLEBIBE] WAL EAR AT OGBS 15 () BONE S () FEE R . EATIE AT DA OO 32k
ARG S EONE SRR GUEF BN =515 74 $). AL () FAABUTRS 75 @ 0 P A
SR SCBIN n, 24 RHLEE SURF (\n) 2% 47 . Bl al VAR RS B HEBRS SU P AFEA T 3L,
WHATAF . LA S W#H G55, HER TR U2 BE RG]

FATERFMEZMAS ‘o 5 "B AR EE bytes LB, A2PA ser B9SEH; F7H HEE
o ASCI 4% F P UE R T4 T 128 B, AT XFoR.

AR AR AT A o 30 R 5 SR BIRER A5 74 B 5 A A5
F i a2k SR R A FAF IR . B, TR F AR IS, v A \u SR
DPFFIRNE o

Added in version 3.3: IR AT 'rb BIZE, 2 'br HFE .

SCHF unicode “FIHIfH (u'value') jstBAfURS, fAifk Python 2.x I 3.x HATHAD 4L TAE. £ PEP
414,

HIZRN £ B r PFEATERARCY X T AR R WS TR e g e B, (HARES o B e
R, B, AT RIS FAF R, BN RRAE AR A B .

=R S HE A AL AR LA TR [ (RARERER ), B TIEAE—RM, MTZIEFHERN, REH
XHZAG1T. (51557 2BHFEENTR, W& ', Wwabhe )

@&

/

¥R

WRARYE Tev 8RBTSR, FAFERAIFATHFEE A, 5 SUTSIASRAL C AR LA TR . R
B I

BYFY &E &iE
\<newline>  ZW& KR H#ATHT )
\ AL (\)

\! 5 (1)

\" WEE ()

\a ASCII )% (BEL)

\b ASCII jE#44 (BS)

\f ASCII #7145 (FF)

\n ASCII #4745 (LF)

\r ASCII 1| %4F (CR)

i ASCII /K-l #4F (TAB)

\v ASCIH EH #2245 (VT)

\ooo NI 000 FAF 2.4
\xhh TN BERIEL hh FAF (3.4)

TP IR R SO 51

X5 'E &it
\N{name} Unicode $HR FE 44 0 name )74 (5)
\uxxxx 16 ﬁi“{"%\‘ﬂ:ﬂ?ﬂﬁ XXXX E%{j99$f€ (6)

\Uxxxxxxxx 32 1ﬁ 16 i&‘fﬁﬂﬁ( XXXXXXXX ﬁ—%'fjﬂ@??{f‘ @)

YR
(1) AT ALEAT R I — A AR LA AT

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

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

FRERIRCRAB AT A = 2515 545 &, B RESM T 4 & 5 @itz Rk
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(2) 5 CHrfi—%, #2me =A/\H#HEEE.
T 311 R AR BYE KT 00377 W/\ZEHI G LT 74 DeprecationWarning,

T8 312 AR KA ST BE KT 00377 BNk LAFL 774 syntaxWarning, FEA R Python
A PR 2 SyntaxError,

(3) 5 CHRIERT, AR bR
(@) F 5 FFHE, A7SIRER IR R T R AT . 54 & T, %
et SURS DRI HCE 1% 42454 Unicode 4.
(5) 16 3.3 WA G A8 A TREBIA RS
(©) A 4 A <R,
(1) FIRHERE Unicode 5. AWALH 8 4> |75 B
55 C BRI, TR B S ST eR BLRHRE, B, 4irsh 22 RAR G A b4z, (JHART, SO

KA e SOUPPIRE, ERS e SR PP R ) R, FETWERFHEN, TR T mHE
LR SO 9 Jg T JeIE N e SUF 1)

TE 3.6 WA K A AR T . ANR]R B FE P4 47~ 4 DeprecationWarning,
TE 3.12 WA KA AR T R AR5 78 2277 4E syntaxWarning, FEASKRY Python MUAS HRf e A8 A

SyntaxError,

BIEAE IR T, 515 WA DA RIS L, (BRI & PR B TE R R A5 R L B oo g A4
FAFUU AR FAF R I RFHLARG 55 oo\ WA R AT IE (RIGFATaHAGERA
TR ARG ) . LHZ, REFaERRAEN R R (FHLEHE LHEE]15). B2
B RLIEATE I E TR PN TAT, R R IEERAT

242 IFRFEHESH
PAZE A R 2 AP AT i B T AR IR, WA S [ SAniE, SFFTE B, RIIE, "hellor

'world' SEMF "helloworld"., WINEEATRERAFML, BIREK AR AZANWELT, B DUNA
R0 O EAF ER IS IR, foilan -

re.compile (" [A-Za-z_]" #
"[A-Za-z0-9_]*" #
)

R, BWIIRAEANERZ T E L, g S, sy, G PR HRB AT+ B3R, B
R, FEEAH AT AR5 Kg - (B AR SR P AR A =5 5 PR, A%l
PRI E R ] A S A0 P AR R P A T

2.4.3 f =R

Added in version 3.6.

e XFAF B F I ALEAR fstring RAriE T £ 80 B BTSN TFA BRI XA RSB TE,
RIPA {3 Ay ik, HAEArep pim (i g, A A e i N2 W 7R A T i sRAE A ik K

BRAEFIERMC AR TR, I, SEERE AR T E R, 5OV SRR . e,
TR AT ATE -

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 msMm | mpm | wgw

! https://www.unicode.org/Public/15.1.0/ucd/NameAliases. txt
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format_spec (literal_char | replacement_field)*

literal_char

MAEFES (0 B0y PR FRAESES, A5 AN P AR AL B . B4 + (v FRichA
Python kT kB e 7B, TERIKAGMEET 5 =", WHORMESE, R BoRRIA 04 K4S
(AT . BRSNS 0 ARiCi T B, W AERS v SR iiss . B B
T 1y HER.

AT A 2k &5 M B3-S L [ 1 5 AL Python ko —#RAbBE, (A DR BISE, =5
R AGAVFRY, T Lanbda MIR(EFRIK « = LA A HTES G . ADFR R UL
FPEs A BB SR e B B P EATSRAEL . B ek nT e B85 | S A =515 f-F47H
SHATAIH TR SR BT BON ¢ SR NAEGRIERE (RIS A S5 S th) . e Rl
THOLT , B Bab A7 — AT 45

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

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

TE 3.7 WA B LEAR T Python 3.7 PAR, PNSEBIR L, A AVFEM P AR P ERIE AP awaic
KRG WG asyne for THAKHESK.

75 3.12 J5UA S A ASTH: 5 Python 3,12 2 R, R AVITE - AR BB T B (0 LS

FHRAXBEES = B, Wi ARUREREASOR, = L RMEEER . Hh WA AR RSB e
W9 0 a, K= Jamstt. BCRTREARE, = BOAR I RIA R repr ) ¢ i TR, BRIA
FMFRBAW str 0, BRI THEBCEE 1o

Added in version 3.8: &5 =1,

FeE TR, FakAORMAM AR e, TAsaltt. BIAF vs W str O FEHORIESER,
PWH repr ), 'ta' Ji{MH ascii().

NG format () PSS RIATARA AL . KU FFAF 8 45 KB X SIS RN rormac () 7
o AR MEAR UL IRT R A2 F A R . A G G R R E B P AT R B R A

I JE R U] AR R E I B e B X S B BOl il VSR E AT B 2 o 7 B A%
PEHIAT, (@A PR R R E B B X AU MIE S 5 st format () Jrikprfll
FRIA A o

A FAFERFIE T CADEE (B2 — R 7 BN REYR 7 B 2 PRI fE .
AT I E AR AT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

>>> f"{ foo " # preserves whitespace

" foo = 'bar'"

(ZF 30
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(750
>>> line = "The mill's closed"
>>> f"{line "

'line = "The mill\'s closed"'
>>> f"{line 20 "

"line = The mill's closed "
>>> f"{line 20"

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

RVAER T B E AN PR R 55 8

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

T 3.12 JUA KA A8 : AE Python 3.12 Z B R FAER e 7 BOH B 5 A2 -7 A/ H I 55 28248
it 7 BOb th SR i O ) SORHEL T 2 DA-S7E At 55 AR R 7 3 ORME:

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

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

a

b

©

£ 3.12 A K A2 A8 B A Python 3.12 Z |, f-"FAFH (R 7 Be AN SRV B SRHAT
B AR AR, AP A A T i A RE A SO AP AR

>>> def foo():

f"Not a docstring"

>>> foo._ doc is None

25 PEP 498, AR PAT R P IEAIR R, AR SHUTFAF LB R str. format () .

244 REFEE

T =M A A A, BN (SR SO RO )
VR, BUHFEEAAE RS bRk, -1 SRRt IGER - MTHE 1 AR,
245 BERymE{E

OB T ST

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

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

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

nonzerodigit = mrLLL"on

digit = "o"..."9"

bindigit n= "o" | omin

octdigit n= "or..."7"

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

BB IER R BEBA RS, BE— BORE L3 n] AT

24. FHEE 13
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HERMERS, 22 TFHRETHTRIZ. THLRERN T4y, i ES . TRILTELTZ
], Al ox SFEBUIFTIG

EE, BT 0 RSN, TR RIS A A2 . PASRS Python 3.0 i 1 fi Y C A0\ L 1
{EIRE -

BT EE R BT :

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0Ob_1110_0101

e 3.6 JUA Fe A AR BIEL SCRAFE I E A, AR R 41807

24.6 FRfFmEE
RSB T (0 TR 5 SR i -

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

fraction = "." digitpart

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

R, MM, BEONHEEGE N EDA 10 MEH BN, 077010 BATAR, FRMEUES 7710 M.
T RUBCT TR ELY) SRS BB B T B e . BT B SR N R A R

B T (R 7 (LT

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

T 3.6 JAS R A AR | BLEL SCRAE T IRIE A, N RIZ 41807

24.7 EHFEE
HERCF LA ST

imagnumber = (floatnumber | digitpart) ("3" | "J")

R A A S 0.0 FYSHL. S8 — X i, eI BUETE M. BIESEHA N FH
SEHC, MITREINFSE, B (3+43) o BECE ARG

[3.14;‘ 10.5 105 .0013  1e1003j  3.14e-10j  3.14_15_93

2.5 THFF

BRI R

+ - * *% / /7 5 d
<< >> & | ~ -~ o=

< > <= >= == 1=

14 Chapter 2. {#;E9#7
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2.6 9PRFF
DR IAFLE T Sk A WA

( ) [ ] { i
1 .
I

= *= /= /= 3=
_ - .

ApE AT DU T BRI RS R FOR B IEAT . SIRIE 2R R R AT,
VETE Y AT, Ht R DA TIZ 5

PAN ASCIL “FAF HA RS S, Xk e A 2 5 X
[. " 4 \
PARN ASCIL “F4F A T Python. FEFAFHFIMESAREIME T, K B HA A -

R |

&

2.6. DR 15
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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

CPython B4 1i: 7£ CPython H1, id (x) BU2AFAL = M INAFRI ML .

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 SC3L4HYi: CPython HFifl AT (A1) FERA A BERE SR AT I RO %, SAENERA
A7 7 B RSO A ER A, (B RUE RIS S R PRSI BB o AR oo ALY SORY T R4
HAEER SR A KA R . HA S B A A 4747750, CPython A 7 s AT BERAS . AN AR
ARG R XGRS B2 SR (BT AP R 24 2 S 2 S AT SCA ) o

YRR BTS2 B A BR B A A ) BB RT BB 4 IR RN DT 2 B el R X R AR S AT . 8 BT
i try..except EAMHHTE R H R AT BEQ M RARFFA -

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

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

RPN GAT N LA I . B RBRRARPRS A B B B2 B 5 XA n g
KA, VR 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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>
il

B

7

PRETI SO AT ER , BCE ASRAN AT R None .

function.___doc

PREIZAFR. FES: _name_ B .

function._ name_

R B qualified name, HiEZH: __qualname__
function._ qualname_ )= ,r& .
Added in version 3.3.

TZIXI@ZE?E*E&E@%%? /ﬁﬁmjﬂ None,

function.__module_

| 1 FL A BRI (B HOTE 5 0B A parameter £ 28 10
function. defaults cuple, B A1 TE AF M1 % 5 B A BAAE T 4

None,

R E G i s AR Y R AT 5

function._ code_

i 25 [ ST R R BUR . RS0 dice

function._ dict_ /:r%lté

, _ WER A FER 58, ZTFHNEEIES AT,
function.___annotations_ ﬁﬂﬁ?{ﬁ@@'ﬁ&ﬂ”ﬁ@é\ 0 seremiem O %o %1%372
[%]: annotations-howto,

AL AP S A BROIAERY 7 5

function.__ _kwdefaults_

. A2 A KA W tuple.
function._type params__ 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 SCHU4Yi: CPython H Hi Y SE BRI A & SRR B ERY R AURYE . AR ATRES STRF A 25
H ER R EURTE.

A K BRBOE CRVBOME ST DAL RS2t 2 i (AT code JEMRTTT) .
BT E

KBITIEM TGS, FEE BRI nl 8 IR 5 GEH A LR -
Feoki) K m 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.

CPython SC8L40 15 : 1 CPython Ji BIAHLF LB , ARIH BT VF Sk AR SIRF 2 i B
BIEZ T ARG S5 T o AERE b I, AT A 132 BB RS bR 25 DA BB (T 2

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]).
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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?%lﬁiRuntimeErroro
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
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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

CPython SEBANY : — 51 HIFEER ] PARLIEXF R 5 T ROAE . FEXFEOLT , RERIFRT S 6ok
MR HR R R el 2 MR . P EG U IEER— A H W R 24— e A SR v A P ik
iR SRR AR R 5 %S, XRS5 HE HCWRIWIER, €3G HAER I AR BrA i

JRIHRAS B

& SR
ge BRI SR

A L
T M__del ) Jrikif PR EAHIE , FEHAATIIE %4 0 7 WA 92 ms, SO8TTE

— AR sys.stderr, fFHIHA:

o _del () WAEAREABEIITREN, WA EELAERAL, WR_del 0 FK
TR Z Y EUE A ZE TR, TR RSB, BIAZIRE RN AT __del_ () T
WA AU BT R .

o del () W DATERRRERS RN Bl AT Bk, BRIV R (A EH
Be) ArRECLBEMMER B None. Python S GRIESEHM ERASTHE ih 44 R LABRAS T XIS4T KA 42
SRS RPN R HoAth 4 SR AR s AR E AR AR IR R B G ], XA B T iR S
ANBREHRAE__de1 () JTIRROR IS8 AT o

object.__repr_ (self)

Hi repr O N EBREOH A LA — DX CET7 FAFERRIR . WRATRE, XN — AN R0

Python ik, BewiA Kk EAEAMFEBUERN XS (HEAESHIE) . WX ATEE, R
BN <. . .some useful description...> FELE. IRFMENNE—NFHETE, WWHE

£¢§EXT_JwL_H@$%X_ﬁm_U,WE%?%%%%W%“%Eﬁ”$ﬁ$%ﬁN
S __repr__ ().

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.

Whkobject.  repr () WIAREIET _str () FHARFIIRE—ANF ¥ Python Fikz{:
] DA B 5 B A A R
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WEZA object e XMBIASEI S fobject . _repr ().
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)
WL format () WEREL. Y. 44X F 4 % F @A BRIEPAK str. format () J5 ik DAL AL
— ARG KX FAFHFRIR o format_spec ZHN G I it R WA 1 7 A5 o format_spec
SRR RS rormar__ () WRBPERY, AN RZECKEUR AL ZRITA AW E L
A, SR AR RS AR IS .

2% formatspec | fARIEAS ATEVE TR .
IR R — AR AT S

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

5 34 WA K LA H: object ALY _format_ JyIAWIRPE MEMAEZETAF, o515 —4

TypeError,

YE 3.7 A K AEASTE: object . format_ (x, '') MYEEZEET str(x) MAFE-IE format (str(x),
"o

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 LKA B R T BB B 5 E A BRI B AR ey TP .16 (y) \x<my
FH =x.__le_ (yv). x==yvyHH x._eq__(v). x!'=yHH =x._ne_ (v). x>y THH x._gt__(y).
x>=y W x._ge__ ().

WERIEE M SEOS BA MRS, & BT AT BE 2k ] IS 4 Not Implemented o 5 A5
B, BRI 2R ] False B True. AidSiPr FaX 0k n PAR ML SMH, UL AR ILEGZ
PR BT /REFIRT (B 5 TERRZ1F), Python xR MHEI bool () LARZELSR N
Hit i fi.

TEBRINTE BT, object M i is REHM _eq 0, I AE GRS B E IR [
NotImplemented : True if x is y else NotImplemented . Xﬂ‘ﬂ:_ne_ (), Eﬁﬁ\%%ﬁ}
4 eq () MR, BAES RN NotImplemented . HBE AT Z [ A H ALK S 5
FHRINTI B, (e<y o xmmy) HEFERIIIRE x<-y . BARRAHGZFE 3k AT HRE,

ﬁejaé%ﬁ functools.total_ordering() o

By default, the object class provides implementations consistent with 12 }t.4%: 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.

THEE__hash__ () BMREE, THEAIET 2R B & LRz E ] R M g hashable X4
e B R ) — LR 5T

X VEER A SRS EURA (BN BB L FRZ A D SR ] ) Wi 1e 0
Mgt () B RMFRRE, _le () Fl_ge_ () H AR IS, M_eq () Fl_ne_ ()
MR EATH SR U IR ER BN, FAHER S e e B B 2 1) T e ok )
%iikmﬂﬁﬁiﬁﬁﬁﬁaﬁﬁ%ﬁﬁiﬁ%, TEHAME LR Je e B A BB i . L TR
=% .

MPA FIER TR FEMEN Not Implemented ASMNKERS, ==H1 ! = imBRPR 2 HIREE A 1s Ml is

not,
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object.__hash__ (self)

I N E R hash O A IS AR I T80, R T IR A AR ESE set, frozenset
PAJz dicto __hash_ () WA%RIE—EEEL, X5 ORESE A [R] BT e i ME— R AL S 1 i R A A [l
a7 d B2 S 5 R X R &AL G A5 (EIRAE i, R e 4T e —A il
HxHz eI Az . Bl

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

0 #ik

hash () &2MN—MWGHEXM__hash () FFEREME WA py_ssize_t IR/N. BHEXT
64 [t R 8 AT, Xt 32 fiMIEEN 4 T . R —ARISRI__hash () WIHEARIEINL KN
¥ Ed AT HEE, SRS A S R B R S . R — S A T B YRR python

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

WR—ANAREEENL _eq () FE, BLATEWANIZE L__hash__ () BfE; WREE X
T_eq () HEAHE N __hash__ (), WHLFRE R HETG R ZHENEH. R4
FKEX TR GIH LR T __eq () FIE, WEARBIZELI __hash_ (), HNhashable Z L)
SR AE R AR (SRS RIS A B AR R, 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).

—ARURERT __eq ) HEFEX hash_ () WeRKH__hash__ () BHEHA None, 24
—RM__hash__ () J7iEA None I, I LHIRFAE— MR P22 RO A (H T IE A L5 | K
TypeError, HFEYERN isinstance (obj, collections.abc.Hashable) Bf#{IEAHHLIE HHA
AR o

WER—AERT __eq () WRFERBKEH LN __hash () LI, MLIUELE _ hash_
= <ParentClass>.__hash__ &AM AMRERELS .

WR—AEAER _eq () MEFTEREMA S, WWVIZTERE L P __hash_ = None,
—AMNEHENXT__hash__ () PANEBRXHT| K TypeError fZ 44 isinstance (obj, collections.
abc.Hashable) W HE LT BN AT G A X 4R

O #ik
TERRNTE DL, str Hl bytes WRI__hash_ () (ASMEH— AT BB BEILE mEh”. B
EATE— Al Python JEAR b L RFFAZE , (HEANRELEEZIZITHY Python [ 2 A A Fii I i o

AR T 7 138 1A O B A K A U A B RN O R BT RCRBD O0(n?) S 24
B R RIELE IR 5 YT . #5217 http://ocert.org/advisories/ocert-2011-003.htm] T A

BARSAE 2  RE AR AU . Python A PIEX MR FFA LML Gl ETE 32 A
64 fifa g R AR —EY) .

% I, PYTHONHASHSEED.

e 3.3 WA KA Ao BROA R G A BEALAL o

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')
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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

WAREEERAFFALMITIRGIH T __class__ B super, ENEMFLEHAFSHIL AN super ().
_class__ FrglHl, X2 dmikdeirflan R as i . XEHESHILRN super (0 RIS IEHAR N
%F%giﬂﬁfﬁﬂﬂﬁﬂé%)‘(%%’é TR 284 224 Wi ) ) 8l S 9 g B T A BB 4 T VAR S — S8
CPython B4 Vi: 7E CPython 3.6 N Z J5 MM A W, __class_ BAILRAE N HKay 4 25 H iy
__classcell  FRHPEHILER, WRITE, ELHP W EETELS tyee._new_ P, PAFEREIE
HiRIIR A% . WRANEARML, £ Python 3.8 Hf5| % RuntimeError,

BEHEGAR I type, BEEALMRASTAN type. _new_ MICIEES, 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)

PRI DA B PR 2L len O o WAZIRPIRTRATKE, PA—A> >= 0 BN, Ah, sk
—NFGRE X pool () FHYEWMH __len_ () FIEIREME NN EAEN KB H 00N B
HIRMAE.
CPython SZHLANYS : 75 CPython /b, TR K JE iy K HBE N sys .maxsize, IR KJE KT sys.maxsize
DB LEEEM: (W 1en () ATRELR G| K OverflowError. 2P IEEHIIAG| K overflowError, X4
WMBE L bool () Fiike

object._ length_hint__ (self)
W UL 77 ¥ PASE B operator.length_hint () o MWIZIR I XK E M THE (AT 88K T 8/hF
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[i:Z] =Db ]
SNEEE N

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

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

object.__getitem__ (self, key)

VB IR ASE I self (key] HYSRIE. XtTsequence 57, 2l N H ., VENFIET, &
AT RESCRF slice X5, XIAMRTIM SCRAB R L. WK key FRBURIERG, WIWTHES| K
TypeError. WA key J PN RGIRAH SNKE (FEDEATIE M OBRG IR RIRMEZ 5 ), IR
MF|K IndexBrrore XfTmapping KAL, AR key AT (RIEZARF), WM YF]IK KeyError,

p
O #ik
for fREMEA N GIERTIN TR IndexBrror DAEIEAEHIA I ] 51 A4 A

O &Ik

WAHIL —A class W), VI EES T EFIRZE YL class_getitem () AR __getitem (),
TSR class_getitem__ 5 _ getitem__ | RIS
N\

object.__setitem__ (self, key, value)

P B EPASE LR self (key] WR{H. HREFWE_ getitem () M. AXTESLE W %
PR T 75 B e T RS S SR, SRR A U R SR e . R IERRIY key [ELTE | K
HISHW S getitem () JFERIHOCHIA o

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 _ () FFIEHTEOLFER]

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 .
FR D5 VI 24 PR AR 8 SRS
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

AR P 2R A TR, BRIV v AL B S48, BINAE Myclass AR B ORI R OL R
case MyClass (x, y) M @ICAN . BEREMEHXFEME, RU0E L—4 _match_args__ J&1% .
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 = await self.readline ()
if val == b'':
raise StopAsynclteration
return val

Added in version 3.5.
AE 3.7 A K AAZ W AF Python 3.7 Z Wi, aiter () A PAIRIAI—AS T S 435 S IR0 AT R 7 1% 1%,

7>

Bz o

M Python 3.7 314, __aiter () MAFTR[ AR IR ARG G o IR MUTAT HAD X REPHF-F 2L TypeError
B .

344 RS L TNEEE

FYETFTLERER ETLUEZEN—M, ERBIEH __aenter. Ml __aexit_ JrikiEEIIT.
S F R SR fEasyne with EAHRE

The object class itself does not provide these methods.

aenter__ (self)
L ERRT _enter (), MUARRHFET ELAURIE—A T F M3 %
aexit__ (self, exc_type, exc_value, traceback)

L ERMT _exic 0, (CARMKITET ERAREI—A T F42F %,
Sk B SCE BRI — AR B

object.

object.

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

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

Added in version 3.5.

&
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cHAPTER 4

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
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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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(B L)

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

PSR AME R AEAT TR 5 UEATSRAERY , KR8 RS BRI SR (LR (L P Y 44 R 1) 2 4R
S T EN TR AE R AR RIS B

Added in version 3.12.

4.2.5 AEGAZEMZREMAT

CPython SZBUANYT: AW AHEML _builtins , PEHARERTEIATY. AR EE R A E
44 23] PN BL% s mpo re builtins HA B HUEBOZBIE B I

5 — AR HA AT SRR N B 4% 25 ) S4B b2l i 7E oA Ry i &4 S [ PR A PR __builtins
AN XA (75— A LT S 60 B ) o BROARE LT, 47

__main___ @Eéij{q:‘ﬂj‘ __builtins_ Tj[xglj\jﬁﬂﬁiji builtins; %Eﬂ'ﬂﬂﬁi@%@i}%qﬂﬁq‘, __builtins_
W2 builtins bk H BT IE— 514 .

426 SHBHBHRE
H B A A PRI S A T A TR AN 2 gmisei) o X R DA N AR T B 42

i =10

def f():
print (i)

i = 42

£0

eval () Fll exec () BREBUA R SEREFREER TS AR AARHT 44 5 o %#Tufﬂﬂﬂﬁﬂﬁﬁjﬁ%ﬂé)%ﬁ%&*
Iﬂ*‘%ﬁﬁﬁﬁ EEH SR AT AN A Bl B 3 A IEﬂqj MR AE 4 Ry i 25 Al exec () fll eval O
PRECH RS BN R B AR a4 2Sa] . AR R E a2, WEs I_JEWEJ%?W?%

43 BE

S5 2 RO PR R T 42 A AR DA Ak P DR L 38 2 R — T 3. S A E A RS I 21 1Y
FEE F1A, BT AR i A P R e A 3 ) e 5 A i DR AR B LA AR BRI A8 32
Python f# M 2 AERL M Bz A7 8 5 (BN TAE PR ) OMHES] % 5% . Python F2 )7 th il Aid
i raise B RAMG KR FHEAAMREL cry ... except IRTPRIGER . IHMY rinally FA)H]
PTG EHIANS, BEIFALPERE, Motz iip AR &AL R AT .

Python Y55 IRAL BRI Y2 “Z 11" BEAL: S AbBR AR ] AFR I A A T A2, SN2 gk T, (|
BRI S R IRE I B R A (BRI DU BB AR B A AU B ) -
VR T AP, RS S Z IR RIIT, BRI E AR EOER. TTie @M AL,
ERMSATIREWIER, BRIEEY RN systemExit HIIHE.

S Rl L BIRAR IR o except TR RIGLOIIZORIERE : E5 |HFLBIR KR H TR 4
LA o SEBIMDE L A BEERERAT, AT R A (S

O #ik

5 H A2 Python APT BYALISER 7. FLPN % AT RETE Python T B MUAS I A 2078 b kA A%
AR AL 2 AR s AT I AU B R -

TS Ay 5 6] Ny AR Joraise % & AN radse iRITEIE
U LSRR T R A A TG AP A BB AR I ST
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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

?ﬁ%ﬁ‘%)\}\/uﬁﬁﬂ%ﬁlﬁm%ﬂ%iﬁﬁ sys.meta_path FBRIANZES, | K E&E N B E Xtk

AN

*/\—Iﬁlﬁﬁﬁﬁmﬁﬂi B AT NS 52 15 1) S N R Ge iy Hofth APT, AR 4 8 e N B
m/pjoErt ) ?&Tﬁ'ﬁjﬁ@?T XA BTG WA AR 2 ) s B, BRI AE A AR R P R el A

AEAIIAT

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

ARFERFRE Python H A GRS MOCER I & L.

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

name = othername

HHBEA ST ESL, WX name FE1EYE L5 othername fH[H.

6.1 HAHMR
M TSRO T BB BRI IEAA SO, KRR 1 B
GESFAFEIRA T T iE

C HRAE— SRV, TSR E IO

o B, RE—BEONE AR, S HREEORTE A

L TN, PEEBAEA, R

FLLEEE I AR TR AT (B0, TR % s8R /as 280 - ¥ RRAUE LENTA
CIEHAT N .

6.2 ¥

IR PRFRAM A OTE . R B R AR . PARSES . TS B S
FERTEATE A BB T TR AIEA:

atom identifier | literal | enclosure

enclosure parenth_form | list_display | dict_display | set_display

| generator_expression | yield_atom
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6.2.1 #RIAFF (BHR)

VER T M AR R B FR . TS FE AR A fo 5 —37 TIRHARNEAE L, PAR & 5 900 SR
KA 5 B RE Y SOR

MR E B DRIRIS, XPZJETSRAERFR AR AT S o M PRSI, SO HORIER S | &
NameError§%ﬁ§o

FAH ZFREY mangling

ME SOP R BIARRST, AP ECE L NRIZH L, FF HAAIAECE L N RIZE R, Wifke vk

private name ,

> SI

KHAEIHLA

R, R FARAEH AT W B A R 4 T AR5 2 KT 255 747, 231
] DABRE i

XA AR R R B TEE B SCTE %, AU AR LM AR AR AT & 9 mangle:
o AR BB U AL B 24 T, B RS I PR T P 44 7
HRHER KA. FERRBNA ) _ name_ JEIEA &4 mangle.,

o FAMBHPMLFR, B4 “import _spam“rfiy “__spam®, IR T (BIEMA A A
), XML A4 ¥ mangle, H A “import __foo.bar“Fi ] ¢ foo“N4x ¥ mangle.

o SAMIMRBIZFR, Ebln “from spam import __ AR “__f*,
AR 2 ST

o BAFR, SEMERETIIL T RILIHBA AT L T RIZ, FHEAZITSIRAFR R, B0 e
N Foo, _Foo B __Foo FEHFHINRIRNAT __spam FFHHARA _Foo__spam,

o WERFEAFROUI T RIZAUL, WHACNPRRATA S, BN BHES 8 R iRiRAF __span
REPREFIURE

6.2.2 FmE{E

Python SZHFFAFHRAN T TR FIRIME, AR LAP 77 ifH:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IESRAE R IR ] — AR BB R (FAFRR . 77 A . BB PR 280 - XTI RS
FIRERL (S%) BRI, (AT R UE. TEES T @ 1.

FITAS 7 TEARNS BT AN W] AR B A, DR AR TR A B B A IS B 25000 AT M (A 5 T
(SR (R R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIR R X 5 32 HA AR RMEL A A R %)
%o

6.2.3 FHEIESHIHX

7 4 S R 2R S HE 5 ] ek U 3

parenth_form = "(" [starred_expression] ")"

A7 355 1 B I FRFR MHZ R BRI EREATR P . ARSI R & 20— eSS, Ea™
Aol BN, B RS R T Y Rk
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— RN N B RIFE SR A — SR TC R G T IR R AN AR, R 5 TEE AR R A
I CRPPR S B 25 T4 AR X 5 m] REAH R AT BB ] ) <

TR G4 AR i RS SR, SEPRRAERIE S . BISME LR cd], XSS A4 = wim
— AAVFFERIR A NIRRT S 2”7 &SSO S B WA S RICESE .
6.24 JxR. KRESFHANETR
N THESIER . EAET, Python 2L T A58 “RURT MURRIRAIE, BRAAPIFIEA:
o H—FhE B AN A
o MR IR AT VTR R, Bl 43X

T E AR TR N
comprehension assignment_expression comp_for
comp_for ["async"] "for" target_list "in" or_test [comp_iter]

comp_iter comp_for | comp_if

comp_1if

L 2 — A B Rk S N & DA for THIPAREANBELA for ok if TA). XA
U, BEaoe s AT R A for B 1f TR —MUBE, WA HMITFHRE, RS
BRI b N 2 AU BRI S Rk AT SR DA A — e R

Ak, BTl for TR AR, SRS — MR E R E RN AT . X RER
RIRZ HARSI R AR S “HitER” BISNRAME 6.

B for TR ATE A SRR K & BARAESNEAE IR ORI, AR — DS B AR
KEEMAE . JE2R for TAJLAR SR for 1A A AARAMT G0 2% P AN BEFESNZE A I SR,
PR AT AT RO M a2 M TGk AR G P gRAF (L. I [x*y for x in range(10) for y in

range (x, x+10)1,

H T HOAE S U R S5 R B N R BLER R A, TERAIREFE NN LT vield fl yield
from %%jiit o

M Python 3.6 774G, fEasync derf BRELH, RTLAfEH asyne for Ta)3€EACasynchronous iterator . ¥F async
def PRELHAIHE S AT i 28GR — A for B async for F/AJAN, H PTREMSFIMNAY for
ﬁ async for ?ﬂ, i{)ﬂﬁ‘éﬁi}ﬂawait %%ﬁj—:to

AR — TR E asyne for A, BEEWIREAERAMY) for /a) ] AN G ik X AT AE T
WS await TR a{ AT A WS, ISR N asynchronous comprehension., S #ESZ AT DA
R B TEM IR BT, J3ES 5 PEP 530,

Added in version 3.6: 3| A T 55,
TE 3.8 A K EASH: yield fll yield from fEfRUREMMEMS PO

%3HW$Ei§%ﬁ%ﬁﬁﬁﬁ%5@ﬁ%ﬁ%ﬁ*ﬁﬁﬁﬁﬁ%ﬁo%%ﬁ%ﬁﬁ%ﬁﬂ%%ﬁﬁ

"if" or_test [comp_iter]

6.2.5 FRER
LB VN S W W E e i e SR SRS usa Y I

list_display == "[" [flexible_expression_list | comprehension] "]"

PRGNS A SRR g, g — R ksl MEF AUk E . M8t dE S0
W—2 )RR, HItRS N EBHYORMETR BT RATN FENR . Sfeft— M, Fiks
MR A S R TR A T
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6.2.6 E8ET
A BT SRV, 55 ER A X HITET 3A 852 o A

set_display = "{" (flexible_ expression_list | comprehension) "}"

LR E A ARG g, HAREE— R/ FR MOk E . Afeftings
IR — R IR, HOUR SN AEZARORIEF MAFIEEGH SR Gfeft— S, £E21R
(i S W e S DEAE Ive i R O E

AR (0 R T HERT R L.

K

6.2.7 FFHER
TR IR — DR SIREAR R W REA S R H (BEMERS) AR5

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

FHB IR —ASFI X 4

WRG H— D HIES SR FILE TP, ENSNAERAPEREPUE L FI&E BN R0k
FVEF A FEOR VAR R B o X B RE VR T DATE 345 H A e b Z 0k e A IR A B, 1T e 28 - L A LK
PR B Je — IR 4 HE R R

R *+ 47 FRIFO. EHBMERLAIR A mapping. AWM ASIRT I, JFEH0E
S ST R - MLIUR S 1T 1) 7 LR 6 T 4 1L

Added in version 3.5: JFL | FI IR, fFIH PEP 448 $&1 .

F oL X S RMEGHESNA AR, EREANE SRR, i _EAsiEr for” A if”
Fh). B FAYPATES, VRGOSR TR S HT AR 7= 2R 78 A KT B -

Ko 6 ) BB 2 B ) PR SR D AR Z BT Ao 2 7 R 2R 2 4 — e, (AR, 28BN N hashable, iX
SEHERR 7T ARG ) BB A SR Sk e BT IR SR e M (RITE SRR R
HIWSCA) R A B

T 3.8 A A AR AR A Python 3.8 2 By diuif vy, HB0A R S SEMIE RN . £E CPython
H, ST RPCRIE. IR95 PEP 572 (0, M 3.8 JFifh, AT EBORIE.

6.2.8 AR ETIAR
PR A A R T IR S A S 1 S T a2 AR

generator_expression = "(" expression comp_for ")"

A pas IR A S E— N H R AR G HARE S HE AU, DOE T8 RSS2 5 45
S A IR .

e 1 A 2 (RS B S A S X R nexce_ ) TiIRRImHRUAE DT NoeRkE (RIS
Fl RSN A T75) o B, el for TR AT SR L RISRAELRY, PN LB B i 1
R AT ISR R T E SO AR, A RAERBCE —AMER A 8. JS2EHY for TRIDA M/
M £or 4] A BATART i e 25 A TCIEAE SN ZVE ITIN BORAE, PR ENTR] RES M M e e Tk AU R

%%Hyﬂgﬂao ﬁmﬂﬂ:(x*y for x in range(10) for y in range(x, x+10)).
R4 AE Bl — A SRR T ol AR g . TR S WA —T5 .
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59j’%%ﬁﬁq:iﬁ§ﬂﬁiﬁi%%%?iﬁitﬂif?E@fﬁﬂﬁ%ﬁ?ﬁ, B b AE R R AE A R yield fll yield from
Fik.

R AR R AW E asyne for FAjEawait Fika, WFRN FF £ & S &L X, P4 NgRIAA
R T R R RS, IR BT R ERR (S W77 % K5,

Added in version 3.6: 5| A T 584 s #2355

TE 3.7 WA B AS T AE Python 3.7 2 i, S A AR RIE A H i Easyne der PRI INEL. M 3.7 IT4A,
AT AT pR G T AGE 1] 528 A it 2eak o

TE 3.8 A KA yield #ll yield from fERRERIME NI B

6.2.9 yield Fixx

yield_atom "(" yield expression ")"

yield_from "yield" "from" expression

yield_expression

yield ik AE E L generator FRELES asynchronous generator pRELHT 74 F 3| [ itk 2 BEAE o6 508 Sk N R il
e AE—RBUR N yield Fhs S XA R ECE A E s AL, MAE— A asyne der BEIRN
PR & W S XA PR R EOE B — A S 2B A g R . i

"yield" yield list | yield from

def gen(): # EX—NAEKBEFEK
yield 123

async def agen(): # EX— PR F 4 R BE K
yield 123

M EAT X ANZ VR I S, vield FaRANGAR IR T L B AR ARl 2 28 5
e SR A — 2

T 3.8 WA AR AR H: % b AR S B e ORI A plaie 2R U e s A I (1) yield ik
NIRRT AR R A, S R IR B R AT A e s B A T BN

WA AR R R R B, B RRR 2 A BRI AR . ARG X A A I s i A B A R A
PAT. PUATIHFRSAEIXAE AR BRI LG . X, RS PATEISE —14> yield F£ikX, &
MBI, AR R E vield 1ist H, BUEWIR yield 1ist P BENIR
[l None. FriHWHE, WRUTHRTPRESH SR, S RTE RN MLEIgE. BOTE. N
SRABAR SATAT S A PR A4 . Y38 11 2B s S YRR PUATIE, SXAS BB Tt yield %
KA — NN A S L5 22—k . FEIRE TG yield Feik X E B TR AT I F 09 7 v
WRZERH_ next_ () (B for Bl next ) WEKED WEEHE N None., FEHAMFEI T, WHRE
M send (), WIZEFREREHZITENE.

A XL A A R A S TR AR AL BT yield 23K, ENTRAZDARAE, HHENRHRATT LA
HEEL o MR DR A it bR RO RE P TR B AR yield Jo a2 WE FLARSEIAAT 5 P HIBUE R RS B AL v 1Y
Pl I o

TE e ry G5A P AT EAS AT yield Fkae AERAE BERAE (5 TR 22 502 R R pasr i (B 4
BRZ B WEIAT, R A - B R close () Tk, close L SR VHMEATHER Y rinally FH]I1
.

Mffiff] yield from <expr> B, FrfftiyFs g — A E RS EAE AR G A i E
D E AL B WA AR T ER T AR send () AR ARIME A BATAT @ e hrow () A8 AR 57
WA T G B e 8 T EEAS . WERARXFRGIL, I8 4send () 51K AttributeError
¢ TypeError, IMithrow () RFrBI5| % AMSE .

MR RERARTE U, 51 &) stopTteration SEBIR value JETER BN yield FEXE. B RTLATE
g% StopIt)eration o e AR, T DATE TR AR & — AR R i F B s (Gl T2 s
R E—AME) .

£ 3.3 JA KBS NI yield from <expr> PAZHLIEHIFLA A>T
2 yield FIBARMREE A M E—Rik N0y, F55 7T DA .
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& SR
PEP 255 - i s gy

PEP 342 - jifi i Wi 04 A i 257 5 DL blp A

PEP 380 - ZH4T40 T AR AS R 14

PEP 525 - Rb 1 R 28

7 Python FIALE M #R Ay ie1d TRATHIFR I .
R s APL FITEVARHRIL, (AT AR AR SR A PR

FIA yield from IFIAMIHRIL, PATTEHIZATLS TR AR -

A I 25 PR R RO A A s B BEXT PEP 492 JEAT4 R ATHE I -

4 RS- E R G A
AST/NTEE TR A B ATk BT T2 8 AR it eR B B T
THTERAEA i C A E AT I DA AL 7 iR 251 K valueError .

generator.__next__ ()

FIR— A AR R E AT BUR A EIRIAT yield b= 60 B IRE AT, 24— A2 A5 ok Fiom
it next () FFEWREPATES, MHTH yield Fik X B HUE R None. [l f5 RS ATEI T —A
yield ka0, XA AR RS, T yvield list WEHSHHRIFIZ . next_ () WA . W
RA AR AT MEIR E, W5 % stopIteration SEH.

BEO7 E o e B, BN for TRFREUZ N ERY next () BRAL.

generator.send (value)

WAL ATIE ) A WA R AL “R3%7 —MME. value ZE0RF 8N M4 1T yield B X MWEER. send()
VRS R B A A I PE AN —ANE, BUE R A RS A TR AT —AME SR W &5 &
stopIteration. X4 fsend () HJFENEMAE, BEUH LA None fERTHH S, H X
F ] DA Y yield AR,

generator.throw (value)

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

A AR AL E S K —AN 3w, HAR %A BEs BT P= AR R — B WA e %A re e
FAMERR S, WG K stopIteration 5o . IR A AR A A AT, 3025]
BT R, WZRESWEmAHR T .

TEMBWE RS ST, HIE AR AT w26, BT raise KBFR T
HERT I FHE, W5 ML 053, B 3 IHHAS Python (156« rype ZH08 —1 7
WA, M0 value N R—ASFH 326 MR AIRAE value, WIRFEF type #2585 78 R ARI—ASL . A0SR
PMLT traceback, XK BRI RE ., B NWAEEGELE value PIIIIA _ traceback_ J@IE#ES
B .

1 312 JRA J A AR 5 A28 44 (typel, valuel, traceback]]) ©#57 H H l fEAE AR K Y Python it
k.

generator.close ()

TEA AR RACEHE I B 5| & GeneratorExit. HIHEAL AR B EIHIIZ 3 IR Ml —/ME, X
MEFFMciose () R WRA BIREEE LXK, BETIK T GeneratorExit (T ARIHIKF
#), close() $fiR[A None, NSRS =E T —AME, WHF5]K RuntimeError. QRA K5I
B TATA HAD SRR, B EIRA T . R AN O 2l T 55 sk AE R B 7 s Rl AT,
close () iR [] None I HAN 23 i H AR M .

T 3.13 JUAS R A AR W QAR AR IR e R PR R[] T —AMEL, X AMERF M czose () aR 1]
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Bi¥
X HUE— AR BT, 7R T A SR A e R B AT

>>> def echo (value=None) :

print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)

>>> print (next (generator))

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

>>> print (next (generator))

None

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

2

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

TypeError ('spam',)

>>> generator.close()

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

XtT yield from (I, S “Python FH-2H2E4” ity pep-380.

SEERBRRER
TE— Al flasyne der 7E SCHY B BB 07 35 0 BLAY yield 238 30 & i — 2 5 i o6 J0E o —

N

A~asynchronous generator FR%Y .

YA g R B I, B iR 2 R A AR R AR . WO RHEZ SR 15
@%$m§@ﬁ5@$ﬂﬁﬁo S AR R AR R R B asyne for 1B, BATHE for 15H)
FAE AR 52 o

P AT A AR R T 1R [ —Pawaitable X5, AT RAEMIS GREF R RS0 BRI, FhAT
> yield ik, IR EXFRIER, §F vield 1ist K{HREIGERFHRIRE. 5480 —
B, HEEWE GRS SYRE , AR RRRY IS E . 809 TSR AR AT A 5
FALBIRRES o M PRATIESF 2P A I O T YRR 18] — AR IGIRE I, 2% R 0T DAMER S 4R 230
1, Wit yield Fek X7 — AN AREE . WK AT yield Fek XA (E R T IR AT B T 19
Jrike MARMIM__anexe_ () WISEHN None. WMEIE, WA MM asend (), MZFAHREBL %
DIR/NIULIERS

WER AR R WA i W oreak, WAL PN, 302 AR FMRANEH, AR e i 7 i B
IR 2B A7 AT eS| A i B3 1P AP R SO BT SO - VAR B T I AL 55 1 2L fiy 41 30
s BURAESA A A SR SO T R I B SR ER S PAIIIRL . Sy 1B LR RSO0, R 7 b2
Wi actose () JiTAR R I P 40 2L s A S5 AR IR B 2 PRI AR v R 23

e A s R A, yield Rk AV IAE c ry SHPUTATALE . B2, R0 A e H
4Lt (B T3 UHTHEGA B Z SR ENRIR ML) 2 BIARBEIKE , W cry Z5H Y yield k=X n] g S: 80
R finally FRIMATRIG. FEHCROLT, W HEGETT1% 50 s i R ER Bl AT 55 B e ok T 50
ﬁﬁiﬁi%%-i%ﬁ%g%acl ose () FEFFBATHTR BRI AV HEATHERR Y finally FHJF5DA
e

AT REFEF G LLER PAT IR AL PR, FOFIEERN 2 L 4 BRI, B DR R
EREIHF R aclose () HPATIZMFE . XA #425 Z0T DA sys.set_asyncgen_hooks () R{E
Whe BEWIERRS, FPA Rk R R T TENHY 2625 ZAEAE R AL . A K 445 B0
Z2 N B F/AE Lib/asyncio/base_events.py [ ) asyncio.Loop.shutdown_asyncgens SEH .

yield from <expr> FIRFUMIRAET AL N AR BT {51 KBk HT iR
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SLERE-ERBHE

AT/ NTHEA T 2P A maZ AR v, BT T4 i A s R A A T

coroutine agen._ _anext_ ()
R E—NATEEREN S, BFEIBITRI S IR AT % 5720 28 iR 5 A _EIRIATIY yield Fak = &
WE AT B— DB EWEEN anext_ () FIEWEATHS, 4HTHY yield 355 i [0 )
AISEREXT G B BUE A None, BFEBATHPRFARZEATE] T —4 yield kK. 1% yield ik Wy
yield list PHS R TEMMPMEFTE| KK stopTteration A MIME. QIR AR AR A T4
g~¢ﬁﬁ£$7Wﬁﬂ%%ﬂ%ﬁﬂﬁstWmhwﬁﬂmﬁﬁ,%ﬁﬁﬁﬁ%ﬁ@%ﬁ%
W s Zifid asyne for THIRRHITE A .

coroutine agen.asend (value)
R —AATEEREN S, BRSBTS KB Z T E s T SAE ) send () iE—HE, I
TEe CRIRT —MES A R AR AL, H value ZH023 100 2411 yield Rk X ERIE . asend ()
TP R I AT SRR R g | &) stopTteration VRN MAS ™ LM T —AMER ], B350
RS A T AN — MER th W5 ] & stopAsyncIteration. Miffflasend () K53 FH
AR, B AAPA None VENSEBIAA , PR RIX B AT DAREISE Y yield Kb .

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ])
RE—ADATEREN G, ERTEm P R IF AL E T | K type AU, FFIRITHZ AR AR R 4L
P AR —AME, HAESAFG1 &) stopTteration Fif. AR A MERBA 74N —ME
B, R HIZ A EREX G5 K stopasyncTteration b WISRA: il R BB IR L A 57
W, BEIE T A—ARE, WA SERXRIZTIN %5 2 PR 20 v S SR &

TE 3.12 WA KA AR T 55 —ANEE 4, (typel, value[, traceback]]) © 4 M1 7 7] BEFE A K1) Python fiiA<
IR
coroutine agen.aclose ()

REl—ADNATERPAT S, ERIEIBT TR 0] 57280 A s R BCE 1 6 B A — > GeneratorExit, 4l
Rz A MR R EGE R . XHEE] K GeneratorExit (T ARIFHRIZ FH) W& vl iy o] 55
FEXRRE5| K stopTteration e T SE I ] 5 20 AE it BT R o] ) A ) At AT S R0 5 5
StopAsyncIterationﬁiﬁ?o ﬂﬂﬁ%;%iEéEﬁE%gftdi17**4\ﬂ§4 izfqggfgxﬁgzé§§liiRuntimeErrorc
WSS AR | AT AT, BB A TSR A . iR ERSCEm T
S IEFEIBE NG aciose () FFR ] — AT S T SRR 4 .

6.3 [R%Y
JRBACR IR  H  R WA E B BT ARETT:

primary = atom | attributeref | subscription | slicing | call

6.3.1 E15|H
JEAES |2 T A — AR s — A 2 AR e

attributeref = primary "." identifier

BRI ORAE A — A SCRF IR RS ISR R, RO RAEC SRR BRI . Bl R 2Rk
PAJE SE PR R A A4 FREN B e B 2R X R i R RIME S ARIEAZ X SR E . Xl — R 5 | A 2 UORME
AIRE AR X SR

FEAE G RV G ) Bk getattribute () FIRE__getattr () KB E X. LA
__getattribute__ () F{EIREl—MEDE R EMEA ] HN 5] K AttributeError,
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WG| AT AttributeError FFHXRHAA __getattr_ () Tk, WPRFRAZI AR R MR

6.3.2 hHE

A7 25 5 W SE B PA T I BRI R MR B AR I — A e R . X —A2 2 & ATl HCERAE
1B B2z [0 —> GenericAlias X4 .

subscription = primary "[" flexible_expression_list "]"

W AR, fERERS R AR Rk 8 Rt A TR AE

J5 B 250 AT B R AE R — A SR OB AE R R e — DX R AT [ B L getitem ()
M__class getitem () BUH W Z K CRAMIBCRAE. M R BLPRRT, Rk o) R A KA S5 R A5
Bt 5 DA BT — X TAEfTR A class_getitem T AJE _getitem By ZHITT,
5 SR class_getitem__ 5 __ getitem__,,

MRAREAINROE R D—MNES, SFNRENRENE RS, RRBADN TR0 & %FRE
AFNEPIAZER tuple. TEHARTEOLY, FRXAGRGPORME A R e85 (E

15 311 JUA KA Ao — AR AN R AP IR A S . 0L PEP 646,
XTFANENER, ARG SCREE geticem () AT

LS. AR IE AR — A mapping, WK GNFAUREA— D PAZBSS A (RN R, T
FHRAE SAEBSS R BOXBE PO B (E . W BB R — B 72 dict 3K,

2. FER. WL — A sequence, MR IIFMFURMEA —A int s—4 s1ice IR
). NEFVZRH T str, 1ist f tuple 35,

IETEE NI R BB X 720 R G S5 IR GR A0k A, WEFIIENRME T RS 5m
FRANREEARMB BN RGGH__getitem () Tk, PFBEZEBIARUL, =0-17 FFEH x iR)n—20. 4558
EMACA—A/INT P8I b 4 BB S O, I E IR S | 5 i A H (WEITHIRTTED - 1h
;N%i?%ﬁﬂﬁ%iﬁ%ﬁ_wumm_oﬁ%*iﬂ%,ﬂﬁﬁ%%ﬁ%%?%%%?iﬁﬂ%
I EEL

FRE IR, Pl 54, PRI R MR B R BT R KRS o — AT
AT
6.3.3 Y1

R RTEF IS (PR, JUHESIR) PR R AR I )R T ARk X A R
o del AT HAR. VIR BARELNT:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] 1]
lower_bound = expression

upper_bound = expression

stride = expression

BRAR 4 S AJE AR — B ARIE R REAS R AR P Rt SR R 513, BTl s
PR AT AR AT e O TANEARARE NS 2%, e alad 1 SCRF IR DA A DL S5 T b U A
KB A S (VI P RAR W& LRI UL 58 T Uil ) -

DIR BYTE SCATR Bk o JEURLE s — AR B T B iU 1o i i ) B R TR 5 | (58l p fli i — A
iH_getitem () J¥K) . WERVIRSIREE D —AES, WERER— N EY) B IEAIT
A BTG, R AT R I RIS U1 B — ks, WEHAAE e i ik —
ANEFRIY R EERIE R — R X R (S 0AFE R 2 RR L) —TF) , BARM start, stop Al
step JBIERF BN FAXS TR . ERFPRA, AIHIZER ] None Rk
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6.3.4 AH
JIr VR T B T RE A 25 19— A8 22 SR PAT— A RIRIRG (Bl 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

— AN AT AE AL AN 5 B 5 SRS NI S AN B W T S

BEBRBL AR SR AE A — TR X% (P A 8 R B B RRE. WEX RN iE . 05 . R5LH0)
TEARAEAMBA __cat11 () FFERMXSREGE RS ) o A S5k 722 0 Aok () -
WS 4w L —T5 T RIE N parameter 3 R BTE

WRAFAER BT SR, ENSCEE AT IREPEHON B S . oo, NSRRI
R BIZE . A NACESE, WENSPOAR N AEAL. RS, MTEN RTS8, AR
FERASE HAT Y 2507 (AERAREAT S 88— IE SR M R 85— A2, ARIERHE) . RS 0E
EPHRTE, WRFIK TypeError FH . B, HSHUEMAZNL, PATIHTE (RIFERIEACH None, B
SEFENL) o MPTASHUEPISE RS, BRI TE 23 SR IR H eROE SRR BOAERIE S . (RR%L
—BgoE X, HERAMEM S PO HIt, Y4507 X AR R E BRI E R & BT A R g
SE R R ZE A SR TR BT =25 RIS DLIE 8 7 2 e G o ) AR o] — S AR IETE 25 (6 B0 4 5 A
{H, W&5% TypeError Sy, EHAMMNIT, I NIRS YA NN MBS ESIE.

CPython SEHIAN i : FosCHln] REARALA B SHOAA A PR N E R, B IE SO &~ a
“fngs”, FIEAREA R F I RS540, 7E CPython W, DA C 4@ 5 Il fl PyArg_ParseTuple () ffi#
M B0 s B P B T X R o

WRIFAE W E XS HEMNZ WM ESE, 25K TypeError 24, BRIFA M EXSHMEN T
*identifier fik; TEMMEILT, REASHHEZ - NEETZRESHIITH (WEREAHZ R0
BBHONAH—2o04) .

WAL R FESEEA 52V IEXSEAFR, HE51K TypeError B, BRIFG AN IEXSHME
T **identifier ¥k, RIERBERHEZ MG T 24X BT SR TH (6 X7 /E i
SEUEAE R SEXTAE) , R BA 2 &R T SO —A i) 2S5,

WREFHH P BT *expression fJ¥E, expression MR N —Aviterable, R HAZW AT L)
TR W AERBININLESE FT £(x1, x2, *y, x3, x4) WH, W yREI—ADFH) I, ...,
yM, WEBENT—AHH M+d MEESR x], x2, y1, ..., yM, x3, x4 [T .

A — A G R B IR *expression AET R M T B L BRESH 2 6, BESHEXBTESE
(PABATAN **expression BH - W) ZATHALER. [t

>>> 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
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A 7] o [ Il ) 56 B P B4R *expression IEAIFEAE L, HILSEhr X RERIRIBEA S KA.

WR B R BL T **expression, M expression MMRIE N — " mapping, HNESPCUERH
SN KT BEL MRS S —ACHEEXBFHLE (BB RTS8, saidn—14
fiff), MK51% TypeError FH .,

L] *xexpression i, XBUR T RIEEAEER TN FATH . KM P G IMECR RO E 45 4% PR 5 4
MR 3E F T R IR 56— MEE S . A4 A FE S Python ARiRAF (BN "max-temp °F 2
AN, (HERARRES AT AT IESOE S RIVEED) o QSRR (DU AR 5 A T X 2 A0 DL Bl R
 BESPTIEE, SEENRBA RS, W&ETFIK TypeError 7H .
i/ *identifier B **identifier MYARYIEXSHCAGEMNIECL B S (s R T SRR
TE 3.5 JRA S AR T R RO e S AR RS = L < IR, (7 B S HOT RERRAE AT SO R AR () 2
JEi, T T S AT RRIRAE T LR () Z 5. th PEP 448 SOl HE L
BAES 1 T, HER SRR, REMEHRATEEA None. IR IFME T P T T HIXT R 5
%A,
WAL -
WA SFRBL:
KA B IRSWAAT, I A AS TR AR 5 — (2 IR AR 2 0 BT Y
SR MBS IS 208 S0 7 BAURRIAT recurn TR, SORFHE E o 400 AR [l (..
AR FT BRI BRI AR I HF AT TIL return 4], WHREIERFR None .
PP PR R 7
FARGERAH TR s A < N E R BN 4 9334 2 WL built-in-funcs.,
ESUES
R IR — A H S
Al Iy iki:
VEHIARR G P A SO, 10 A AR S BRI S BB L — I RSB R —
e iE
RIel:
GAESGEN__call () Jriks HACRREN T M.

<

6.4 await FKixxX

Hif coroutine AT AR — Tawaitable 34 . R BeAEcoroutine function NEF .

await_expr = "await" primary

Added in version 3.5.

6.5 WEHEAT

FIZEA G0 WA AN B — ez BT B (HE0 e SR A M AE A M) — iz 845, Ak
T

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

Pk, fE—DARMERE SRS RARE HzEA T, R AR A G2 RG] IEEL
WSRAENANY) « -1+=2 G0 -1,

AL AT ST PSR N pow O BRECEA MR L SRS B T A S0 2
RITTTIBS . BEHS RS S HHOMIAIZRAL, SR 5 2R 2.
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KT int ZERUBRAVERL, SEALR A SEEEURRRAL, BAESE SO FEIRRME T, A
SRS N float ZEELIF 4 float RAUAGLEIRL . Billn, 10++2 &[] 100, T 10%*-2 i&[H 0.01,

XF 0.0 AT NEURIRKIBE /K- T zerobivisionError. X M EHAT B K18 F KR 0] complex %Y
fH. (FERIIRAHX K5 & valueError. )

WA ARRIRI)__pow_ () Hl__rpow__ () JTERAE L.

6.6 —TEARFLZH
B SRR A R B 565

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

FHBEAF - (AE) B S8 Al RsE N neg () FFRTERES .

HHIBEAT + QEE) R bk b HEF 240 sl pos O ¥R ERES.

B BT ~ (BUR) Kk X BB S B M BU S5 . Xt = BLBUSE 2 SUN - (x+1) o B RIEAT
BHEEES T invert () FERTEREE 4.

TERA =BT, RS HARBIRIER, ¥5]1K TypeError FH .,

6.7 —_TEARSERF

TIOUEARIBEAT ARG RIS . W R SR AT U TR E R TERCT R RS SEAT LA
SNREPALSESG, — MERTIREELEEAT, H—MENT ARz A

m_expr = u_expr | m_expr "*" u_expr | m_expr "@" 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

IBAT + OFF) Kt S BRI SHE LAY, 33— SR BN 75— 15
B ARSI o AERT—FEOLT , PIADECP RO A R R R RS (e — MO T, KT
SIS ; FEAL N T SOBCRH it 25 4

WAz AT AR mul ) F_rmul () FEREE L.

AT e (at) 1 H A2 H TR . A NE Python 2881 SL I 2 AT .
PR A RRRAY_matmul_ () Fl__rmatmul__ () FERHEE L.

Added in version 3.5.

BELF 7 (B) Rl /7 CBEBR) R B S E00 . B SRR el oA R 280 BB BR 2t il —
A float {H, FEHFHBE R4 AT BRI S5 52 (1l floor s EHEFTHRBRIEMIZE S . BRAZEN
BEYE| K zeroDivisionError 4.

Wiz ATl R R truediv () Rl reruediv. () JyER A E L. [ B G5 B A Rk
W_ floordiv._ () fl__rfloordiv__ () F¥EFRHEHTE L.

BEAT & (B Kt 55— N SER AR A SE R W SECR el i IR 2R 8. H 234
HNERG| K zeroDivisionError B . SEAT LRSS, B0 3.14%0.7 %F 0.34 (K F 3.14 FF
4%0.7 + 0.34), BHEHEFAHERGIERRRSE - MNMER—8 (802 hF); diRM4XHE—E/NT
BB AN BERI A

VER abs (x8y) < abs(y) FERC PR, EXFRABINE, mTF&AMNTEE, HAEBE RO hE. fit, BREt
A4 _E#Y Python V7 /5 50—~ IEEE 754 XURS BERUE, I T -1e-100 % 1100 BA 5 1e100 HIFRYIE fulk, 1545542
~1e-100 + 1100, XFEHME FIFIF2%T 1100, BH math. fmod () R [A LR NS HA 55— NS EHR W IE frE, FIEX
TGO TR ] -1e-100, ARy =X B0 & H e T AR B B A
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e SR BB R TES A R ER VI x == (x//y) *y + (x%y) o MCAMNERE: S50 A0 1 N B R
¥ divmod () E[EIFFHIT: divmod (x, v) == (x//y, X3Yy) e

B TXECTFPATHLE R, BEA s BT R EE A T PATIHR W FAF AL (UFRIE(E) - 45
AR AR AT HE A2 W, Python FE 22 ) old-string-formatting — 7,

modulo =B R F RN mod () F__rmod_ () HERHEX.

%F‘?giﬁ BHE AT divmod () BRECRBE SUH TR ARG LEAT A abs (0 sRECREHAEAR

IBSEAF + (addition) K4 LB HI M . A SHEE LA BT, S HCAMIA I 5. AERT—
UL, AT M R R BRI RN . TEE— R OLT AT PRI Pr Rt

Wzl AR add_ () Fl__radd () FERAE L.
R - Q) B B SR 2. BT S BCR el oA R 262
WIB A IR sub () Fl_rsub () FEREE L.

6.8 BliEH
B RLESEI LA AAT T ATESE:

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr
XEEEATREZ S BN E DS BB EEHE S8 E I RO 2

TER AL e BT AR 1shire () Rl rishife () JFEEREE X, A RALEE A%
W_ rshift_ () Fl__rrshift__ () FHERHEE L.

A7 n ALPUE SCHPE pow (2, n) BEER. ZeH n (LgE LA pow (2, 1)

6.9 ZfEH

=ML FRA AR e

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

s IBFAPRH O SRR AL AND 94558, SHLAHNBBEE R 2 — BN EE T __and__()
B rand () FPERDTIERY HE SR

~ 3B AR O S H L XOR (S Ek) IS5, SEb A B e E Hh 2 — Ul EE
T__xor () B{__rxor_ () FEERITENIHE XS,

| B SATR R O SRR AL OR ARRZ) AR, SHIH N BERSHE LT —NES T __or ()
B__ror () ¥EERITIRIY HE SO SR

6.10 LLEEH

5 CR[A, Python H A EGEFMPLSE PR, IRTALAIEAR . BAk s, 7—45 CAFZ 4
TET a < b < c XARRYRIBA ARG ARTE M AR M 15

2R x AR EEET y R, Wl T ARIAETE x//y ARSI (x-x3y) //y Ko FEXMELL T, Python 25K 8] f5—4~
ZE . DMEGFS divmod (x,v) [0] * v + x % vy REHHE .
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comparison = or_expr (comp_operator or_expr)*
comp Operator L nmen ‘ nsn | n__mn I ns=n I ne=n ‘ nmyp_n
I "iS" ["not"] I [llnot"] "in"

FLi iz 2y A JRAE: True BY False. HE XY @ veik ik ] BEIR [0 ARAT /R (B . ZEULIE LR Python
TEAT RIS T SCRSHZAE R ool O .

HRGEETDMEESRIE, flilx <y <= 2T x <y and y <= z, BT v H¥RE—K (HEWH
FREETRY x < v HAERE 2z AR SHRE)

AP AR a, b, e, .., y, 2 KK opl, op2, ..., opN N HEGEFAF, M a opl b op2 c
.y opN z T a opl b and b op2 ¢ and ... y opN z, RREWETRENFRERNEL LR

{E—Aﬁ'\o

R a opl b op2 o NEMELE a Ml ¢ ZRIPATEATHE, HIL, W= < v > 2 IFENEERESE

IR (RARBFAREEE).

6.10.1 {HLELE
BRAF <, >, ==, >=, <= Fl 1= FFHRPIDXRIVE. PR IR,

AR a5 XA —HO U REARIVEE (B EBRPRRS) . XIS {ETE Python Hijg— A4l
SR B, XSAEH A — TR, H., XGEFAZOR AR E i E I, f
I AR B ALUNST o RS FATEI TR E R IEAR S . ANTRTRAA R i il S BT
G LU R e E ST X fE

T 2R obdect ) (BB M9T20M, FICEIHM object 47K T BRIANY HLEATH .
ST DAk 520 rich comparison methods 0 1¢_ () K F1E SCETTIHEATE, PSS ILE A b

AN — B LB (== 1 1=) BETXLRMARRS . B, B ERRES 52—k e 45 5 A
4 HAARERRRS RS2 — S LSS o A% . BLE X RV T N SR 7 S g W 50N 1% 2
A (Bl x is v HIEKE x == v).

PP AL (<, >, <= Fll >=) BOABCA AL AR 251K TypeError. HUEXMERIAMT N 2
B0 — M U A ] R

IBOAR) — B AT, BRI S R SR R ARSE, XAREAIE A LN S 2 A
SO ETEM—EER 8. XA SR EE S H O LA T, b b, P2 WEIAHE X
PR -

PATR S ZAA T e BB N E R LA T -

o WNEFEZA (typesnumeric) VA M ARIEFEZA fractions.Fraction fl decimal.Decimal W] #E4T
PRI ERAIEE R LU, B AR @ S BN SCRp 7 U . AERAUM E I BRI A, BT 244K
2 (B3R BN IERPET O EANSH RS R .

JEHF(H float ("NaN') fll decimal.Decimal ('NaN') J& T450 . (AT 5 A EHEF LK
LR M i — A E SRR AT EAE T B S 280R 0L, W2 x = float ('NaN')
M3 < x,x < 3Fx == xBPRHRME, M x 1= < WHE(H. A7 022808 IEEE 754 ARifEfr .

« None Ml Not Implemented AR EABIRS Gt . PEP 8 BB G LB WY Y g idid is 2 is not
KT, FEAEMENETIZHER.

o "Bt A (oytes B bytearray RYSEHI) W HEATAE AL N TICRIES LAY HUEE . EATIOE TR Y
BUOFE T I HEA T HERE o

. ?ﬁ% (str BYSEB) B HEF4FH Unicode A A ECTE (W EBRE oxd O ISR $25 S0 0P HE AT
AR

FAFHF LIRS P8 A RE L LA

? Unicode ARUERHHDX 43 #h42 (f1 41 U+0041) Fil 4 S5 45 (BIAN™ KGR T 56 A”). B IR Unicode PR 2 Hh R 54548 HUT—
AN, (ARAATE— LR TR AT h 2 A PPk FoR . BN, R4 A F IR RS HE T 55 € W]
PAF U+00CT7 Tl { 1 i BAA™ TR F A RFTR, WA AT —A> U+0043 Bz ERYg A s F 4 CRE AT 58 O i b—A> U+0327 iz
B 288 745 (BE TR AN IIRER .

MTFAFER, WGBTS % Unicode A7 FUNBETILEL . X ATRERHE A B OE. I, "\u00CT" == "\u0043\u0327" 3}
False, BIRMADFRABHEAE R — MR TR A T IAF KSR T 58k C,
FHEMG TR (HIXE AT B I750) PR AT, M unicodedata.normalize (),

84 Chapter 6. Fikx,


https://peps.python.org/pep-0008/

The Python Language Reference, A {ThRZ 3.13.1

* J¥5l (tuple, list B range HYSEH) HATHEATEB NFERAY LLEL, range A — MR BRA SCRHR P
F . DA EXT GRS I — B LRSS AT AN, BRI Y A5 & TypeError.,

PO BB 1 7 L XA U R B T2 B . N EASE FBOE R — X R S E B2 AR . X
FERFEATREBEAL [7]— X G S A I DASR THEA TR IR E T B N A AL 1

PN B2 T ) ) 7 ML P LR A

—- WD ZTEL TS, EAIAIUNARZE . MEH RS, H HAE R R ) T ZEB A EE (61
w, 1,21 == (1, 2) B, FAEBIRHE).

- WM FEXFRFENZ0E, HEFS5HE - DNAHECENHFHE (B 11,2,x] <=
[1,2,y] H@ﬁ%{xﬁ)@ y A o RN STCEAAE, RIEHZTEHEFER (B0 11, 2]
< [1,2,3] HEMH).

o WG (dict PSR FrRAHSE ML LAY EATRAMER (key, value) . HEFIERIA
AR H R ) 2K S .

WP (<, >, <= fll >=) ¥5| % TypeError.
o 816 (set 5 £rozenset MSCH) AIHEFTHA PYARAIBS SA0G L%

BN BB EATE SO TR . X R KRB E e ety (B0 (1,2 #1 (2,33 P
MEEAREE, BIAHER) 74E, A . MR, SREAE A NRB T 58 i
B‘J@%&?’J%’ﬁl (a2t — A FFRANER min O, max () Fl sorted () HEARFE AR E L
HIZER ) o

AT B RHHLE HoT R B RO
o REBHANERAALIILEITE, FILENTSMREAR BT .
TEATRERIREOL S, 0P SO ) LA T Ay Hf 1 224 A — 26— B P

o PSRV AZ @ H R e m)iliid, AHIR] G ORI B 12 AH 4
x is y HWKE x ==y

o WRNAZAe PRI . BATETL, A RIR V%A [F] R 4l 2R
x == y My == x
x 1= yfly !'= x
x < yMy > x
x <= yfly >= x

o WEWIZRAZBR. T4 (RIZM) §7 8 7i%—m:
x>yandy > zBHKEx > z
x <yandy <= z ZREHF x < z

o S I) OB A% R B AR E U . FAgilie, ARk AR 1A A R A A5 2R
x == yMlnot x !=y
x < y flnot x >= vy G TF54HT)
x > y fllnot x <= y I T5E2HT)

ﬁ'i/)?ﬁﬂﬁ’l‘%iiiﬁiﬁ)ﬂ?%éﬂlf?ﬁ@%ﬁ% (BPFEa IR At ) o 5335 total_ordering ()
TN

* hash () MEPRMZSZEME . HSERNRVIZEE BAHEKRAE, SEEimicyAng

o
Python F ANl il ZR X 28— BRI . SEFr b, ARECTEAUR — A BEIEX LEAL A 1)1
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6.10.2 FAKNEE

BEAFin flnot in AT AR . W x 2 s BB AN x in s R{EN True, FHNWH False, x not
in sl x in s BURJGHIME. BT WERFFIAE G IR FMER Rz, STk in 4
BTG 45 E 4 . %P list, tuple, set, frozenset, dict BY collections.deque iXFEMI LS, Kk x in
y§§ﬁTﬂ:any(x is e or x == e for e in y)o,

XA R RAOR UL, K HAY x & y R % in v R True. —NENAIEKIZ v. £ind (x)
1= -1, PR R EWICAE T A AR, KL " in "abc" KR M| True,

ST T %€ X T For user-defined classes which define the _ contains_ () F¥ER P E & Xk, R
y.__contains__(x) IRFIEHN x in v $FiRE] True, HNLRE] False.

XFAREN __contains_ () HEXT _iter () WHFBEXIRUE, WRAEER v BE=4E T 2
HifFRAK x is z or x == z HEMH, Wx in v FFH True. WRIELERIAEGIE T HE, WRFSER
Tin Gl K TIZHRH .

wE, FeZIH B R AN RE LT __getitem (), WY HACYFAEIEEERG |5 i
1% x is y(i] or x == y[i]) H HIEAHE/PNHWERETFE]K IndexError FHHf x in y 44 True. (4N
REE TR HALR R, WEFTin 51K T %% .)

ER Aot in P SCONEA 1 10 MR KB
6.10.3 #RIRSLLEK

BHELFis Mlis not TR ZRAIARIRS : L HAYS x fly BFE—X%0 x is v HEH. —DXERHIR
HETEH 1d () REORIIE. x is not y &AM B

6.11 HREH

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

TEPAT/RIZERTEOLT , B0 4208l TRAE RN, A NMES B SN BRIE: False, None,
PraRMMETFE, DARETRRMEES (IR, ol SR, 7P R 5585EG). Irf
HAMEHE PR EE . P A SO RTEE AL pool () 5ok fil 2 4R .

BREAFnot FAEHSHONBMERE True, WA False,
FIEK x and y EHEX xORAE AR x DR MRINGR EIZAE; 73X y SRAEH R [0 HEERAE
K x or v B x RAE; WISR x HENREHZAE; WX y sRAGH & o] AR

R and Flor #A BRI [ FEFI R BN False Fll True, TR IR G HOR M EAER. 1t
TR LR, BIIERER s R—A 2 H 20 AR i A BE R E A7 ER, FiE s or 'foo!
R A BN, BT oot MAANE—HHE, NEHSHCHMFEBE SR B — N /RE (Fa,
not 'foo' ZER K ralse MiE " '.)

6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

WEHFIAA (A SRR 2 K S TR FTER )M A expression Ui A+ identifior,
AR <R\ expression [RH.

— AN L B2 A AL P DT E A I DUk 2 o e

S TR A SRR . ZERB RO BAASR SRR, AT RERTE R BRI BT 1 s B RAT S A IR E R
110, BIADs KB 900 5 VA s8R B2 R LR R it . A5 EE 4B A KBNS,
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if matching := pattern.search(data):
do_something (matching)

B IR AEAL B BRSO LAY IR 46

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

ISR AP AERB TR SAEBIED . A FRIAC, lambda A3, SR TSRO S
Iy if FkFAMAE assert, with Ml assignment FAPIY T FRIKBAUH IS FEA . 2EHATEEH
M A, SRS WA R, AR 1£ Ml while 1HA] .

Added in version 3.8: 525 PEP 572 T g S EH 2 1364 .

6.13 FREFTiAX

conditional_expression or_test ["if" or_test "else" expression]

expression conditional_expression | lambda_expr

FUrs CAEMFRY “=HIBHAF") P Python iz 5 HA R ARIY LS54 -

Tk x if C else y BWIRMAM CMAE x SRIL. WK CHE, x FYORMEHREIHAL; B WFRT y
SRAEFFR [P HAR

THZ Y PEP 308 T A KA MFFRA TN

6.14 lambda FRiEX

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

lambda FiA=, (A BFRA lambda #4471 4% F T-6/] 8t 4% iR %L . 35153 lambda parameters: expression
DR SR . AR AR R AT H AR 7 e ek 4L

def <lambda> (parameters) :

return expression

WS AL TR RSBOVERAE. iRl lambda Sk UA) 2 0 & BOR BE L S TR A 2lhRTE .

6.15 RiER 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_1list = expression_list | starred_expression "," [starred_expression_list

B TR NSRS G BN i), A B ME SRS A ool ST KRR
SRR kAN 2 A BORE

—AET * FOR TIRRIF @ HBAERUIUN—Aviterable, %R SR PR IERII P51, I
WA TR G0 BRI CAL. SR 2 i

Added in version 3.5: FIRF G F P IECKT SRR, HATH PEP 448 21,
Added in version 3.11: —PNFEIEXFNE P HUEMLHE T A RS, 2L PEP 646,
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AREMESEQI# A H A, i1, WA RWTR; TERrA HARROU T e il A R R
%E‘Jﬁiﬂ%‘%ﬁii}ﬁﬁ%@ﬂ@*/l\ﬁéﬂ, M R A . (EQE—D =T, WA —X A=
MG O

6.16 KIENEFF

Python # M 7 2 45 B 7 X 2k 2ORMEL. HAEBAEXRAEL B RS, A M &S5 T 22 MBOR(E.
FELATILAT A, FRACRHEH S SRS R .

exprl, expr2, expr3, exprd

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - expri4)
exprl (expr2, expr3, *expr4, **exprb)
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

FEF Python B BAFRIMLSEINF HEAT T 045, MErmitfed (Bodbe) Bl (BagheE).
HA BT NHZ AT BA MRS . BRIREIA BRI, R EAF A H B3R, M T

BNEBEANEZ AN (AARZEEMRNG ZEHGH).
TR A A AR IR SRS A R e, H A Wb ssa ST Brlid i I Ae 2 40 H

.
BEEMF itk
(expressions...), e sUMAE S #R AR, FRER, F
[expressions...], {key: value...}, {expressions. J,fﬂi-ii’\‘, %é’ﬁﬂ?
ool
x[index], x[index:index], x(arguments...), x. {Fﬂﬂm, J[JJH‘, Uﬁﬂfj, E‘]ﬁ%lﬁﬁ
attribute
await x await %:zji:—ct
* % %7‘5‘5

+X, =X, ~X

iE, i, $#%f79E NOT

@/, //,% Fe, MM, B, BE, BUR
+, - T

<<, >> AL

& i 5 AND

A 5ok XOR

| Ffiisk OR

in, not in, is, is not, <, <=,>,>=, =, ==

FBGE T, ARG AR RS A0

not x /R AE NOT
and /R 12485 AND
or /K24 E OR
if --else %ﬁ:%‘:{ﬂiﬁ
lambda lambda ZEiA5

= TRAE R k50

> FHBTIAE ~+ SBE I SRR T AT A AR B —TCIEFAF, Wil 2x+-1 K 0.5,

O 5 EHAF WA T TR FE & T 20 R 5B

88

Chapter 6. Fikx,



The Python Language Reference, A {ThRZ 3.13.1

&

6.17. FHFMER

89



The Python Language Reference, A {Tha# 3.13.1

90 Chapter 6. Fikx,



CHAPTER /

ERIEA

H

simple_stmt = expression_stmt

7.1 REXIED

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

FREANTHAEMEAM (KRZRAELHELANXT), B3 GEFER) W R G~k
AT SCAE R E e Python A, i FEAYIR[EMER None). FIRATHAYHHA G T Xt e feirr B
T AR . FkaE R AIE:

expression_stmt =
FRABE R AR E N FAAS R (WA Re b)) HTRE.
R HATY, WRGIRMEA N None, BELIET N EM repr (0 BREEARR—

starred_expression

TR, RGR T

FEARI—ATR B G AR (BISME DR RS R A None, WIRZEREIE A A AL i it < )
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7.2 IEED
LT FAEARR () SESIRPE, DARISBUR PES TR 0 A

assignment_stmt (target_list "=")+ (starred_expression | yield expression)

target_list target ("," target)* [","]

identifier

| "(" [target_1list] ")"
"[" [target_1list] "]"
attributeref

target

\
\
| subscription
| slicing

\

"x" target

(HS PR —37 T BAe 3| R, 33H 20 7 ATAE X )

TR TR A1) 20 8 BRI AR TR (EROX AT A B —RIA U2 g 5 s 3%, 5 &7
E—ATEH) TR RPN RN B A B IESS HArs1k.

BRI H AR (502%) Bk a e L. Y HAA— Pl 2en g (Biks . sk h) rd
SRR, AT ASR RN I A A TIRAE A P A R, AR E R A T e BT RES A 5. %%
FhZEALA] AR AN | A 1) S X R A i Ut (S Ae e R R 7).

XHGIRIE R FARG R 0] A & T 55 807 555 1, A3 AR T s I 3 S
o MR EIFNFHANES . aTA ST RIS AR — bR, AR R ES % H .

o A

- AR EARSIR S A RS R AR, XA IR HR: WHxR g 2 bngios 5 H
R IR — R ] TS ] SR AR G o 3% nT 1 AR G A TR 4 00 e A 2 5 A 1 O B (.
ZMEHARZ A H Az % R SR BRI SRS N AARZ IR B AR SR )5 %]
AR R RIS ES MR B s GRFIRAT LA ZS)

= N AZXGRALUN AT 5 H ARSI FA TR AR AR G, 33K SEITURE e A2 28 FA I 4
TRAELZE X I FL AR

X GIRAE 45 B H AR A5 DA T O 2N T E
o WERBEBCAARIAT (£5K) -

- WRZA IR BT U AU R g Lobal Binonlocal TRAIH: A FRRHHSEE 21 24 B J= 0
iy 2 AR 4

- I AR B SR E B &R 2 2 R B nonTocal BT AR a4 2SRl X 52 .

WISRZA PR 20 WIRF O BB 0 . X T AE 3 B0 MO B 44 PRI R 51 TR0
%, BEHIZARIEARGOS R HAT S (WERAFTE) -

o IR ZAGCA RS SIUH PR ERNSHCRE. BRI A — B TIREJE RS
TWKEF] K TypeError, RXTHR OB B RRE AT RE X RIRAE 45 5 € @b SR B LB TIRE,
W2s5] k55 GAR YA AttributeError HIFANGREIEK).,

R WSR2 B LS | AR BT WIS B, A 2k 5K a . x AT DAT
WSO PER (ARSEHRMIEATAE) @tk ZEMBEAR a.x FERBCE N LR, HAEL B
OUENZ LR, NI . x AP B —E SR AR A Jm Ao ek g i — 2R Ik,
D2 2 B 4 S5 B S A oA BB H A

class Cls:
x = 3 # KT E
inst = Cls ()
inst.x = inst.x + 1 # ¥ inst.x KA 4 W cls.x ik 3

BEHAA—E MM g, fliniEe property O BIEAFFALEYE.
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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) .

WR SR AU — XS (Bl FARLAURA 5% i SR RN R 2R AL, SRS
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
iﬁéi%?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

CPython SZBEANYS : fEM4FTSLBF, HARWANER S /E S 2B U aEMIE, Josnd aE SRS AR L
MrBEgads, FEORN KR 1215 E .

BN E LERELTUSHTFHONESRE “FiP” #4708 (Flila, b = b, a SR
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

identifier | attributeref | subscription | slicing

M=o | M_=n | Mk=m | mQon n/=n ‘ wy//=n | "g=" |

\
| LB, | | Nog=n ‘ ne=m | wnA_mn | "‘:ll

(HS PR —3 T REJS =S i AkE L. )

ISR AR H AR AN IR FR M (S E IR EE A FAE, B A REN T IEAOR R, Xf
P BRI B IR A TR B 1 —oCis B, IR EERIRES R B AR BARSBORIE—K.

WASRIRAE T4 x += 1 AIDAREERE A x = x + 1 DAPRASRUIA . EIFAEE &S M RUR . FE3EsR IR
WA, < ANSHERE—K. H, FEARERER T, ERRREEE RS RIEMITH, XEWRE A 008
—AFFRIERHIRES B AR, T2 B REN S .

AT U IR, BRI S e A Pl ok Z AT APk . BN, ari] += £(x) BEEL ar11,
SRIGRT £ () SRIEHFPATINESAE, BEHERE R E ari).

W T HE BN TE ) R IR 25 T AN 24 HARBY B AT B0, B8 I (A5 ) A A B 1 A P 25 3 38 T (A
[ MU, BT ATREAAAE RIS ERAEAT RO BIAME L, SESRIRE A AT —tia B S —oisE
A -

7.2. TR{EES 93

augtarget augop (expression_list | yield expression)
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T RIET IR A R, X E BRI R % T 5 Ao 50 & b 0 S IRREE T o

7.2.2 HEREMB{EE S
Ao IR A BT A oo A o sl S M A A m] e A IR (ELT 1) o — 1

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

HEE A5 o) B ZERET (RS H AR,

UDSRIRAE H A AN 19045 5 1 B F AR AL RR A “fag B0 S F Ao XT3 BRI H B, A RARAE 2K
B R, PR BORME I A7 i B — MR R KRB E M __annotations W, ZEIERE—
ARASEARR (WCAALA WK RERR ) WS 3 BOR (AR T . BUJR N W] 5 R PR HAE e R (AT
IETATIN B SR, AR S R BRI .

WA H AR A o] FIRE H A (k. TR Bl IR S 14 0K ) AR AR e S s A1
IS PORIE, EASPAFH.

R ARAE BB E SR N b, WA FROA A S R As i B AN A s ROV Sk
SRAEFNRAF -

WERAAEA T8, AR ERIRESTENARE R EZ /) (WEREN) PATSEPRrIRE. a2 fERsCH
PRI FIOATEAE, WA X HARRAEL, HERJSm__setitem () BM__setactr () TMERSb

> SI

PEP 526 - 28 wbriE ik
ZIRWHIN T AR A R (W EFERA RS GIAR &) RBEEE, MA TSl IR T#
ik

PEP 484 - JAMELT
ZIRVBEIN T typing BiHR DA ARBARESE AR ME VL, PTHES A TE 0 IDE Frffi A .

T 3.8 BUA A A B BUAE A ik A IR AR VRAE A i AR R 0 b s g IR (B 2 w2k X
(BRI E G R eHan ) & FEOERR R,

7.3 assert 1E4)

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

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

TR assert expression ZEMF

if debug
if not expression: raise AssertionError

T}Lﬁﬁ/;ﬁj assert expressionl, expression?2 %ﬁfﬂ:

if _ debug_
if not expressionl: raise AssertionError (expression2)

XL L AR E __debug__ fll AssertionError F{MHAEMINE L & . FEY4FILIHF, NE
A5 B debug_ FEIEHFEOL RN True, FEWRMLALET N False (WM Ay 4TI —0) . 1SRTE S 125 B
T SRACA N 24 B AR 2R R AN 2 M assert A& HATMACHD . 5 AT BAE A R0 S T AL HE )
FRA PR BEE R R —B R .
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RMEET _ debug_ ZIRTRAY. ZNEARMESAEMREES S .

7.4 pass &4

pass_stmt = "pass"

pass MR - BEGPITH, A28A KL BEGSER ERE—FEAEFAFERITE
(CIEAW T piEBId i pep ARG I

def f(arg): pass # —N (BH) A EmMEwE %

class C: pass # = (HET) BAEMF EHE

7.5 del iEfq)

del_stmt = "del" target_list
MR 2 i e ), SWER € AR R ML AR, Rl —%R,
H A58 2 A M R A 2E 2 A5 3B M B B — > B A

ARR I ERRE AR5 ok 4 Jr i 44 25 18] RS BRIZ A AR IR, RARAE I i R/ %A P2 B A LR —
RiBH gL obal R, WRIAAFREIE, $F25]K NameError,

JEMET I HIBCRIE) R H N R BB 25 R R R A0 4 R — DU B SE M TIRE S — DA 2
AP R (EEVEX— e TR X RPER) o

TE 3.2 AR AR AEZ HIRA, AR — DA g S (b B A B, MR AR
i 2 ] P B AR

7.6 return jE4)

return_stmt = "return" [expression_list]
return JEIEE EH ST RE0E SUIMREM RS, AT 20 s A
ARSI T FRIE RSN, ERPORIE, ENPA None B
return 2B YETRECIH A, HAFRIE RS (5 None) VEH IR MIH.

Yreturn FERIFAE I —NHE finally TR ey IHAII, % finally TAIRSERHATIAG FEIE
EIT% R AL

HE—AERASRECT, recurn IRMFIRE IR C IR 8L stopTteration YiH % . REIE (412R
HHE) S904E— DS BT KM stopIteration HA{H StopIteration.value JEIE.

TE— NP EMER R IR, — 2 recurn IBFRFIORF LN E S MK+ T2 stopasyncIteration
BEI K. —MAREM return IEATEF AR NG BT S R EUEAST IR,

7.7 yield &)

yield_stmt = yield expression

yield WAHETE S EAFRF yield fik Ko yield HAJHT R WL N ISR yield Fk B Fras /i
PEFES . B, AR yield i54)

7.4. pass iEq) 95
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yield <expr>
yield from <expr>

R T-PAF yield Fik0iE4)

(yield <expr>)

(yield from <expr>)

yield FR AN HEFTEE Lgenerator AR, I HACHN T A s bR B s EUR N B . 1R iU X
H ] v 2 e 2o iR AR AE SOOI A A Bt R 500 1 10 o £

A Kyield G X HSERMATTHS R yield 235X —

7.8 raise 1&f)

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

WAREARUERIAK, Wraise KEHTI L YHELAELBN SRR, EWERR Fahe9 7% WHR 4T
BHIGN R, W5k RuntimeError SRR KA T HiR.

MG, raise P —DRIARFOREHFFIR . EMAN BaseException [ FIREELH], MRE
e, YT S A SR SRR AT H B LB

SRR RE BRI, EREHIA .

AT SRR R £ B A EII T R T traceback  J@ME. ARTT LG
—ASFHHF with traceback () ST EHE BRI I WINT G (%07 PR [ ] — S 5L, 9
W EANT GBS, AR

[raise Exception("foo occurred") .with_ traceback (tracebackobj) ]

from I T S BRIE: WURGY L T0), SR A &k X AR 75— e R u( LBl s — A
TR RE LB, ERHEN _cause_ JBIE Ch—ATSEIE) BRBCEIITS I AW . WR%
FRRAFHIE, XIS BI BT LIS L OIRER __cause_ JRIERERERBI NG| A1
S o ARPTT KIS ARG, WA 57 AR g TE)

>>> 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
J

BELH A AL PR W R A B0 55 805 & WSS Ag AL H & BRaCEAE . S5 ] DA I il
fexcept B finally FAjaE wich {BAIRAIE . Z BRI SR X EH RN __context_ Ja@Mk:

>>> try:
print (1 / 0)
. except:

(Cawy
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(B L)

raise RuntimeError ("Something bad happened")

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

oo P s

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:

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

St FRE AEAAE from FATHIEE None A ACHBAN 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

BRI E DA F AR, A EEBRRE B ATy 56 .
7]9? 33 Hﬁj—‘j}l‘ﬁi@fﬁ None fﬂ?{fﬁ}@%ﬂiﬁﬂ’f’ﬁ raise X from Y ':F‘E]’U Y,
HIINT __suppress_context__ JRHERIAIMAEIRE L F i 3 E%.

e 3. 11 BUA R AR AR ARG B R i Y T E excepe TAJTRBB, WISAHIRLEN raise iFRERG] &
TIPS S . FEZ BIRCAS A, BRI | A S W 2 R E AR Y (el 99

7.9 break &4

break_stmt = "break"

break FEEIA ER ST for Biwnile MEFRFHHRERM S, HAS B BT IR06ER A0 e Bk e 3
PR Er AR .

ERALILINZIEER, WIRMEIIA ATERY else 747, BaBbdix T4,
WR—A>ror i reak FrAL:, ZIRFMTER] H AR & 5 H A Bl {H.

Bbreak FEHIFE N — WA finally TAIcoy AN, % finally TAISSEHITA G HEIEE
THAIEER .

7.10 continue {E4)

continue_stmt = "continue"

continue TEIHIE RGBT ror Biwnile PREAFTHRER AR, (B S HBUTIRI08ER Y0 ph £k
X BRREHATROE R SNZ TR — K

HYcont inue FFEHIFEL B — A rinally TRIM cry AR, % finally THRKEHIITRIEFHE
IETFIRTERRI T — 4RI
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The Python Language Reference, A {Tha# 3.13.1

7.11 import &)

import_stmt u= "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 | "."+

FEAK import 1548] (RAF from F4)) 25T
L AR, RE BELE S IMEIF I iR fE .
2. FE R an 44 A5 oA impore WA R AL B TAL VR S E LA 2 AR

MIEMEE LA TA (HIES0R) B BRERHREASTA) 20 AT, Q0 [R) X 28] 9l 49 B ST 1)
import & —#E,

SR, RIERAINEBRA AN TE T N 2 28 — A AR, P A TR e A Z
MER A, DAL AT T E fl S ARG T TR G TR — K0, W n] e A
BICHEARE], S RAENIIRIOEIR, AR RA TR A 2 A T 4 iR

NSRRI E R R, AT DA A =00y s(— 2 A il 44 =S 1a) p  E
o B IEH as i, HIEAL as FATRE ARG E .

o WERBCA R E MDA FR, HAUS AR frm SR B, AR ER A 4 i B 0 2 B Jmyieb i 44 25 1)
PERR BT AR o

o WERBES AR R G R, DAL 52 B A B g S22 L 1) 4% PRS- 948 7 B S vl i 44 25
IR 2t i JZ AL T o BT S A AR RLA 23T 1 ] JHL 5 6 MR 42 B oRe D5 I i A RE L6 15

from TG I REm i B A — Lk
L A rrom FRIPHEERIBIR, WA LELE X IMBIF R AR ;
2. M import THIFFHTE AR IRAT:
L AR ABRHUE A %2 R e
2. WEREA, SIS ARAZARE TR, REHRR AR S AR R A %R
3. AR IRENZI/IE, WEIK InportError,

4. B, FOHZERSI ARG 20, WRA as TR EN AR, 50
R IR RS

il

foo RENF EBAHHR

foo, foo.bar F1 foo.bar.baz B N, foo M 4 E

foo, foo.bar F1 foo.bar.baz # F N\, foo.bar.baz 48 %E 4 fbb
foo, foo.bar fﬂ foo.bar.baz %&5?)\, foo.bar.baz %&ﬁ%ﬁij@ baz
foo B NI H foo.attr WHE A attr

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz

HOW W O W

from foo import attr

WRAR RPN RECN — BT (), WIAERLER e SO il A Z AR 4L i moor ¢ TEAIBAE A 11T I
PG 2 R 44 25 1] .

— LRI E S AR Aot AR ER Y 24 25 () S — A4 a1l ARRORBRER; WA
SESC, BRI, AU IR E AR (a1l HTLE AR
HRPIA DA HIGTFAE . WR a1l BARUE S, WIAA LRI G S a1 iy 4% 25 1]
IR EN A FTA AL R RILFERF () FT3RMA R, a1l YRS AH APL B H brabE
SRR BT APT f— BT (1 AIAEASE b N A4 S ARG 4 AR )«
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WRCAF LAY A - from module import * — (U/ERIHUZSE B fiF. Ssreeak ek BoE i
HE%%%'[Z{ SyntaxError,

2P BER AR, AR E BRI L SR Y — MR B A — Mz P, T
PATE[F]— A 2 AT A, T S A FR o I AE £ rom Z J5HE B B i 5 1 il
AT, ARA ATEARTR E i V) A PR O T eI Y B 2 S5 2 B2 0. — DRI RS IR
RPITFAMBIRIITER M EIE, WA RSFR B M2 H. =S53R B, KR
I A SR AR AT from . import mod BT AR A pkg MY — AN, I ZARKFF A pkg.mod.
WRARIIAT from . .subpkg2 import mod B FFAL E N pkg. subpkgl NREFA pkg. subpkg2 .mod,
A RSP AR FE S S HE e daxf 50—,

importlib.import_module () BRHHI NS HIH & B3 ABLERAY N I P it S FF

5l % —A~ HiTFE M import F M AT 2 £ module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &%)

future 3% &) J2—FEF XA IERR TR 2, T8 ISR e BEH Y 24 (8 FI AR 58 B R SR B2 Python %47 HiUH AL
SRR ERR ) A BOE X

future 1541 ) B 12 [ 7EE 5 h 5 A TAIZ AL 1) Python ASRIUANER E WA . BATHET
R MEHAE SRR R A AR IE 2 B R AT IO (8 R

future_stmt "from" "__ future_ " "import" feature ["as" identifier]

("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™))"
feature n= identifier
future 15/ WA AIAESE TSR TT S A A B H BE . RTRAH BRAE future 155 2 HifT KA
o B SO (W2RAATE)
o 247, K
HAh future 1£4].
ME—FF 2L future IRAIAVRRMER A7 (S0 PEP 563).
futare % ) T = 0 0 i A D5 SRR M A5 S8 4 Python 3 BT A AT, H b 4 i absolute_import,

division, generators, generator_stop, unicode_literals, print_function, nested_scopes ﬂ]
with_statement, Tzﬂ]%fﬁﬂﬁijyﬁﬁ%lﬁ, yﬂEﬂ]E\%yﬂ EE‘.ﬂﬂkﬁ, %%Eﬂ]/‘j\%yﬂ T rﬁlfé%
%

future 1H/A)TE RIS 2B UM CRRIAR XS R - RIAZ O 38 18 S e A8 5 e 2 o 2B S [) A AR A S 3
BRI S BT BB 5 | I A TR (B R BT, ZEXAMG O T Sidkds vl BT ZE LA R 7
AORMMTRCH . IR D E R BEHER BTN 7 A1

X FARATET & W AATRA, Grifeas SETEMF LR A PR A0E 3, WPRIEAS future 1H/A) 40 5 R RN R
M55 | K iR B i

HEBATI T LS AEAT import IHAJARIR] . AEAE— A G SCRAFAI UL ARERTH _ future, BERTE
AT future T F DATE B 1) 7 BT

HARE B2 AT 1 T future 780 B O 36 2 5
THE R AN SRS AR AR 2 Ak

= H

[import __future__ [as name]
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XA future 1H4); B IR — AR BOARRIRIE A R A8 import 54

FERRAEOLT, Gl N BT exec () Fl compile () AT iR AL AR BT — 5 future
TR vz ST i future 1A BT RIRITEIAANTE S o AT R AT LAE L L4 compile () fW]
WSRO — WS PR B SO 1 AR

1AL B RN AT B AKY future T A)RETEMPRRAS 30 LG A0S A 2. AR — AN RERS 1 5 3l
MR T -1 USRS, AT AR, HZBA S fure 354, ERHER TSI
PATHIAZ TR AR

> BI

PEP 236 - [n|F] __future__
A K _future_ HLHIR AR UL -

7.12 global &)

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

global WAPRFREILET S I AR IR AR RS 2L B 4 4 R 8 BIR(E AN T REA I E global KEET,
i B o AR BB R AR ) 42 SRR B b W S 4R A

1o A T RS S P R o A (TR0 elobal 75002 B
BRE N 25| &% syntaxError.

P RIER I global EXTNTERINIES . BN global i) [F BT OIS EAE . FrilHb,
AETERBEAE N E exec O BREFAFHR BT R global IBA)FH AL €412 K B0 i LS
B, ML EFEX AP AR i AR 2 32 240 5 % R B0 H A T ) global A5 . X [A]AE1E
T eval () il compile () K%K,

7.13 nonlocal iE’)

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

YA R R E SGRE (W) e A R ) SCPnt, LA Ry e delot 2 60 L 1) e 50 SRy
PERR, nonlocal WA MILHTSN HH AR RATSE ) 2 BIAEAR R BV AR b 482 i 4 PR B AR VFERERY A
R FRT 0 AR A AR SRR AT . MR — D ARAEZ A AR I PR, WIS iR IT R 485E «
R A AARAEAT TR R AR H R , B AR A, W& 5% syntaxError.

nonlocal WAPRER T eRERECRIE A AR EEASVE TR, 2R — A2 S AE A E 48T nonlocal 75 B 2 Hij g
1%)% ﬁﬂﬁﬁ{ﬁﬂlﬂ%é‘l?’i SyntaxError,

& BI

PEP 3104 - G SN2 i 7%
i Knonlocal IFAIHIHLTZHLRA .

FOFBUIER I nonlocal @XMANTERINTE LI HAUSTE S H— R 8 LV . ZMolobal
[ EESEFEE 21

7.14 type {E74)

type_stmt = 'type' identifier [type_params] "=" expression
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type IGHFIH— K4, Bl typing. TypeAliasType HYSEH,

i, VAR 2R

[type Point = tuple[float, float]

BEACH R EREA T

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

annotation-def f{E—MRIEMF A, HATHRGR sk, HAILI/NER.

A W E R AEAR AR P PORME R . 4 OERBU A I E A SPORIE, A Ll %I 514 1
__value  JEMEVIMESEAXYORIE (S WA E AL X AVFREUNA G H HAPE 4.

R TP AEZFRZ G IR T 45 & Rz AMb . S22 R 5 2 TS .
type E— AL ET .
Added in version 3.12.

& BI

PEP 695 - RIIFES 51k
FIAT type iEAHUH T2 BEZEA s A TEER .
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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) J

I ESER IR XA NS i gE LB SR, NIELU TR BId, BTl print () M SEEHA
W7, BEEHRAAT:

[if x <y < z: print(x); print(y); print(z) ]

¥4 4k

Prine== )

compound_stmt = 1f 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_list = simple_stmt (";" simple_stmt)* [";"]
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TR R DA NEWLINE S50, 2 5T AEFRBE— > DEDENT. IREVERE AIER RS T AZ AR
AR ATIR I KB FAERNTIT K, IR &7 AR S (k=S else’ [IRAE Python H g i id B3Rk
B i1 IR IERIF DY) -

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if {Efq)
i AT A AT

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

il FRAXBARMEE BRI DA OFSFF Ra b TIREES BIERE L) e sk
ME—PCRECH)—AS; ARG PAT % AR (T o £ A 0 HA R A S AT EORE) 2R T ik
MBAE, MR else FREURIFAER S PINT

8.2 while 1E4]

while TR TAEFR N GRFE W B 0L T AR AT

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RARFEE MR, I HARILE N FUR TS — A h ik ARk U B (T RETE S — Ik
S AL A ) AR else TAMRAFAERE S P TH L ILABER

F— TR break IBATESIITIRAF A I IEIF AT else TR, SH—THEF R cont inue
TERITET I RF B 1 ) (R R A 0 R [l s ek o

8.3 for iEH
for IFRITXFS] (BIANFAFeR . JHESIR) SO AR g b o R B TR A

for_stmt = "for" target_list "in" starred_list ":" suite
["else" ":" suite]

starred_list FIRKSPRIE WK B Y724 A iterable X5 o FHEFNHZ T BT G A A iterator
B 5 125 A RS BT B ) 85— 4% B R0 B o B TRt (DR DU RAEL 25 B AR 91 3R (B LA 27), ARG B
FEREIAT . PERE R AT X R g TR e N 2 H R AT MR AR, WIRAELE else T4
R, R AT, HASTEER.

B TR A break IBAIEPATIF LA IEIR HAPAT else THIK, H— T AKF W cont inue
WEAIAE AT I RE kAT AT A o ) ) s R 0 HE G AR TS — TR S 0A T, BUEAEV A N — TR F41E else 4]
PAT.
ﬁ%?%éﬁﬁﬁﬂ%*%%ﬁﬁﬁﬁﬁoﬁﬁ%ﬁZﬁNﬁ%ﬁ%%%ﬁﬁﬁ,@%ﬁmxﬁ%%¢%
TR AR

for i in range (10):

print (i)

i =5 # X2 Fw for {53
# BACHE range HEFH T~ %3
# B &
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H b5 51 2 10 22 FREE IR GE SR I A S, (HR IR TS %S, WEATR RN S IEER k(e . 2
N B R range () B HBEA S A T AZBETS]. G, &R range (3) FHRK =4 0, 1 F1 2,

FE 3. 11 JUAS B A AR B BAE SR R A 3 1 B 0 3

8.4 try &)
try TEA) AN — LR A) 95 E S AL B AR A/ PR

try_stmt = tryl_stmt | try2 _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

AR FEERELZAF R MEFF — 73R B, AR raise A£G HE B0 DMEraise % &) —5
.

8.4.1 except F4)

except TAHHEE —ANWENREAAIAT. YlEcry THFREEFEN, FFASUITIEM 5 AL BES.
MTE coy WA R, RHES A R . IR AKIK A except TR H 2K E
5 E AT R AL I . A HFRIRINH except THIMRAAE, WELARERGE—1; EXRFILRAEM 5
L

XA FIB A except 141, BRIRA MR N —A> S W R A S0R d S R Y el BE
G 57 R 22 VE P HEAS RIB ORI 1% A GO R 2R B A 2 AR 8, Bl R A %R n i
except ],

WA except TG FHAHICHS, W SAE A ARG FAke i R 7w absmgt .

WERAERT except PAPSKAERHFIRACREM T % T 525, WX AL BRAR 14 J5UG 18 2% 2 BBUH 91 A i A
A BRI R E R (ESPIUER B oy BRI ) .

BB AL except TN, FPRRFRIRIEL X except THE as RETFZIGHEN HAR, WAR
AR R TR, I HIZ except THIFIMBBHRFGINIT. A except TAJARILAA AT AT ACRD
Beo BENRBEARBRIR R, WH A cry IR ZJFIREEITT . GXRMRE NA fl—S 37
TEMAME AL RES , IF B8 A BT N2 AL PR oy TA)H, MIAMNZAL PRI R AL BIZ 8 - )

M as target KMRFEIEN, ERAE except THIZHRM G, X4 T

except E as N:
foo

BFEE N

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

" DR AYGRAR, A A finally FHIEGIR T 554 Bl Ki e S8UR S wm £ k.
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X LR 57 5 L MBIRME LG — DAY L AR A BETE except THIZJSTIHE. FH SARFRZH LM
ﬂHiTIEIﬁ)ﬁ%ﬁE‘J‘%ﬁ?“ﬁﬂ‘l%ﬁ/fﬁ*ﬂﬁﬁ%ﬁ%%‘lHEJ o FEAS MR B A TR AL BRI LB KA TR — IR
B3R mi

1E except FHIFAUHBRBIIITZ AT, FHIFRIFAE sys B, AR E R AN except FATR)IEAIA

WL sys.exception () B HETF— SRR AR, (RAFAE sys BRI TR PR E N
TE M2 T {A:

>>> print (sys.exception())

None
>>> try:
raise TypeError
. except:
print (repr (sys.exception()))
try:
raise ValueError
except:
print (repr (sys.exception()))
print (repr (sys.exception()))
TypeError ()
ValueError ()
TypeError ()

>>> print (sys.exception())
None

8.4.2 except* F 1)

except* FHJH H KA P ExceptionGroup. BLVLHLMY S5 KRBV 5 except HH A B9 7 HOR MR L,
ELAE ) 5 2E P I 000 T 214 S 28 5 2 ) 1) 2 S o A DE R ISP R ATT P DA 40 TR fid . X R E B 24>
except* TAII AT, K HAHFHHB—HD . BT AERE AT IR0 T A VTR 55 T i —
MrEd. ANHENFEREZH A except* THIRAH, RIS —N5HITHEM 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
o — 1 ———
| ValueError: 1

IR excepr* TAJAEBEAY R AR T W B G HRRAE except* THIFPRERG] & WRIIFR GG
PA LRSS IR 0, BN RE WAL

WG R S A2 AR A LIS SRS except* TAIMIILED, ERHfPIT mbH 2 H 8
TFAHR R AR A

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

ExceptionGroup('', (BlockingIOError()))
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except* TG —PNILELHRIBA; EARTN except+:. FH., HRRAN IR HHIA,
R EAEMI 1

Elﬁ]g/ﬁtry EFZ:HW\{EH% except %l] except*, break, continue ﬂéﬂreturn Z:ﬂ‘[/yﬂ'f except* %/EUEF'
Hj})lrl.:o

8.4.3 else ¥4

ﬂ”%%%E%“%ﬁgg}thY‘ﬁiéﬂﬁkﬁﬁ%nggliiE%ﬁia %Ffi%ixiihffreturn,continue EEbreak‘E%éﬂ, 5}ﬁ§é@
else THFHIAT. else BT FHEAXHZ AN except TAHJALIE.

8.4.4 finally ¥/

WAAFAE finally, BERHEE D WHE RS, cry TRSWIAT, S EMexcept flelse T4,
WRAEX LAt R AAT AR AL B S0 , 25 W S PO RTF . finally TAPRHINT. WRAFAEG
AP, BERTE finally THRRBHBENTI K. QR finally THEIETH AR, BTN
S SPBCOIHRFEI_E T R finally FRIBAT T return, break Bcontinue WA], WIHRAFH

SRIEN I EA

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

TE finally FAJPATHI IR RN BE IR IR w5 E

§éreturn,breakEicontinuefgfﬂ%ffé4\try".finallyigfﬂﬁ@try;Ffﬂﬂ@fﬁﬁ%t%ﬁp%ﬁfﬂffﬁﬁ, finally
TRMATE CBITR AT

bR B 3R [0 {2 1 B S5 AT W recurn IRAIRRER) . T £inally THLEZSPIAT, KILAE
finally TAJHPRIITHY return IEAPRE B 5 BEAATIY:

>>> def foo():
try:
return 'try'
finally:
return 'finally'

>>> foo ()

'finally'

1 3.8 A K AL H: A Python 3.8 Zif, continue IRFHAIRALVFAE finally THIFPHA], 2R A
K APAFAE— R

8.5 with &)

with FEA] AT AT A LR SUEBERS (B Wwith 3% &) £ F L8325 ) 8 U YRR ARG B ) 3R
1o AR ¢ ry..except... final 1y (B PEATEAE AT (EHE E I o

with_stmt = "with" ( "(" with_stmt_contents ","? ")" | with_stmt_contents
with_stmt_contents = with _item ("," with_item)*
with_item = expression ["as" target]

WA A CHT fwicn IERRRETIE AR AR
LA B3R (FE with_item gy INRIAN) HEATSRMDRIA LR S Bl .

8.5. with iE4) 107
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AT CEPIERN enter () DAMEIGSEH.

AT SCEPIER . exic () VMBS,

Mt bR SCEBEERIY_ enter () ks

WR—A BRIt wi ch A, WHRERER__enter_ () AYIREIME.

A

O #ik

with TEASPRIENIR__enter () FEERKRAEFTRRE, W__exit_ () RF—EREH
I, WSRAEXT B ARSI R R & 2R AR, ER A EAEE R AR AR R RN EE . S
N T4

6. AT

7. Mol ERSCE IS I__exic () Jrik. WERTERARBIIR L i a2, WHSEAL . (e [m] )
RN S RGBS exic_ (). BRI, FHEHE=A> None 4L,

WFEA AR R S S EUN, HHRA exic_ () JIERRRIEME MR, WHZSH S8 EH
Gl % WRREMEE, WiZFE PN, ST wicn i S ITEAT .

WEREA AR T A HE AN AR R, WRE __exic () RREMESPZN, IFSFERER
H I3 04 B L B AR T

PATR A

with EXPRESSION as TARGET:
SUITE

TETE X ST

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, WAPWEAES D wich IBARERM B S A R SCE S

with A() as a, B() as b:
SUITE

TEVE L T

with A() as a:
with B() as b:
SUITE

Wl AR S B 24X 2 0 H BT SCE B . Bl
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with (
A() as a,
B() as Db,
N
SUITE

T8 3.1 A KA AR SCRR 2 A R SCRBA
TE 3.10 A & A4S 8 Support for using grouping parentheses to break the statement in multiple lines.

& B0

PEP 343 - *with” j#4y
Python wi th {EA)FIEHEAE . ARG

8.6 match &)

Added in version 3.10.
(U e S A i 7 e W LY 72y I

match_stmt 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT

star_named_expression "," star_named_expressions?

subject_expr
| named_expression

case_block 'case' patterns [guard] ":" block

O #ik
AATHH BRG] SRFRIK AT

R ICE R — MR A (BRAE case J5), — D HARME (BRAE maten f5) . B0 (TREEE T
BE0) F5-5 FAREIEA TR F

o VCELACENE R (R FR A i sl R ) -
o TJRERFUCHCIME LD E B — N T b X TH e A N a2 .
FHEF match fll case fEsoft keywords

& SI

o PEP 634 — 254 Tt : 75
o PEP 636 — 5B DTHD - Hofe

8.6.1 HhiR
VT He ) 2 S R AR a0 T
1. X HFRRIX subject _expr SRKAASGHFETRAENICELH I HbME. Q2R BingsX 0 EEs, W
H the standard rules 4 7z —/N04H .
2. HAMERHKIR S case_block HRAE MBI TICHL . VCECRE) B2 W BAR K UAE T A . It
Bt v] A B i — BB A ST 2 PR HERR B e ) PR 2R AN I 5, Rk

P DR 3C. MR BEAPL Al Rirb ™ A2 0 F FR B Rkl B AT A SRS Bl , TEAfEPL LI 49 2
Je il
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O #ik

AR VC LRGN, — 2 PR RE M2 . AN MO T R I VE BB TR 48 €« S sk, A
FOANR A BAEVCRCR UG BRI AZE . BROTIAT A BT 28, WRESAPIAR. XA E
WEE, SRR SEBER AL -

3. WRARMEA VR AT, I HLSE M T XA BLA ZoRIT (MRAFAE) SR TERXFPREOLT , PRIIESE AL
PR 48 FRg8 e -

o WERARIURAE N HB$ R, 4T case_block H1ff) block .
N %‘])_\"Ja ﬁHFQLi@ﬁ{%%ﬁt—Fg/l\ case_block .
o WAREA PR case i, PURELEAZ L.

O #ik

F P — A BRI AR A ARIEA RSB 3, AR PT RE & SR sl i HeAb I AL T

VEPCTE AT R

>>> flag = False
>>> match (100, 200):
case (100, 300): # AILE: 200 != 300
print ('Case 1")
case (100, 200) if flag: # RIITE, EHHFHEF LK
print ('Case 2'")
case (100, y): # IMEIF¥H v H=EF 200
print (f'Case 3, y: {y}")
case _: # KRZHWER
print ('Case 4, I match anything!')

Case 3, y: 200

XA, 1t flag W, ST A TEZHRNE.

8.6.2 #JTRIM

guard = "if" named_expression

guard (Esg case F—AB5N) WAL A RELL case iEAIHUH AU BIT . BERFRIIMIERN: ir Z)5
BR—2k s

T}ﬂﬁ guard [{f) case ﬂ%ﬂqsﬁiﬁﬁﬁ*ﬁ%ﬂHT

1. 58 case AP RYBIZMILH ST . QRSB ECRIG, WIARRT guard #ATRME, & ~—4
case B,

2. WA VALY, T guard SK{H.
o Q15 guard RENE, W% case B,
o MR guard KN, MIARIE X case Hi.
o WRAEXT gquard SR FEP G L T 575, WRERHSL .

AR A RIER, BT RAR . ARTBERENFNE 4 case HE i J5—4> case HUKIK B
ASPEAT, B VCHEL R M case HURpgiBhad . (Wi vl, ZYsRBUREM I T3 7. ) —HEH 17—
case B, ZJRIRAE N B4 1.
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8.6.3 W EMELHY case Bk

WhE VEEL Y case B2 REVCHEC T A 15 DLAY case B, —ANPEECIE )5 2 0] DA — 00 /2 PEBLIY case B, 1 H.
ARG

SR> case RPCA LRI, FH HHAAIE 00 E VLR, IR EMBEA A2 @ IERCH . ARFA T DA
BGEIR LAUEA— AR B R BRI EL ), IS A XA N R b E VLR . AT LA PR
PERCHY -

o ZEER AL E PERCHY AS 42 X

o AE R DA b PEELBL Y S
o KR

o MBELAFAEX,

o $E5 NI E PR

8.6.4 &=

O %k
AT T AR E EBNF 1iEERFS
o 5 SEP.RULE+ J/& RULE (SEP RULE) * IR H

=]

« 5 |RULE /2 H 075 & Wi s R 5

patterns [ THETEIEE:

patterns open_sequence_pattern | pattern

pattern as_pattern | or_pattern

closed_pattern | literal_pattern

capture_pattern
wildcard_pattern
value_pattern

sequence_pattern

|

|

|

| group_pattern
I

| mapping_pattern
|

class_pattern

RIS EAE A RIS 27 DAABSC N, ST U A (94 Raymond Hettinger 211
— 33O, KR RORR 2 T k) o TR, XSRS R S T UL RO, T REAS B2 Y SE B
BEAh, BB R A A R I

HARX

o AT | BRI BOE Z . TEA:

or_pattern = "|".closed _pattern+

FA R TR DA 2 It ieay , HLARAS TR A0 8 5 R 7] 6 44 5 HE DA S 5 S o
sl R HARE U AR A TSl Ie i, BB — D ILRC s, ARG % s A P )
AN, AR AT TR IR A, WS PL e .

fiFHZ, p1 | P2 | ... EJEEUIUE L, WRRICR R 2oL e p2 . AR PSSl (Y DT e
SERPEE R HA T EC A, 5 AT 2R I
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AS #&EX
AS BESURF R B as ZEMIAY SRS B AREUEA IR, THIA:

as_pattern = or_pattern "as" capture_pattern

TR OR A VLRI, W AS Bt k. TEHABIEIL T, AS BIRSFEHARY as KT H B H R
HEHVCEL T . capture_pattern ANH[N .

fAiMEZ, P as NAME $f5 p VLEL, H{IJERFXE NAME = <subject> .

FHEH{ERRX
FIHERLON W, Python HHI R ZHF @i, 1HEA:

literal_pattern = signed_number
| signed_number "+" NUMBER
| signed_number "-" NUMBER
| strings

| "None"

| "True"

| "False"
[

signed_number = "-"] NUMBER

HEN] st rings FIFRIC NUMBER s&fEstandard Python grammar J35E L. X3 =5 5 0F4E . AR
FAHERAIF A . WS, 5458 .

signed_number '+' NUMBER Hll signed_number '-' NUMBER B2 M T FER 4 4 BAIERELEDE

— NSO AR AR Bl 3+ 45,

RIME <, LITERAL H&YF <subject> == LITERAL IVLHECNT . X T ] None . True Ml False , £
1 s IBHAT

RBIRERX

PR BARME S — BRI E . A

capture_pattern = ' ' NAME
B — AN RIZ - ASRIIREE (0 BB ). BABMUE wildcard pattern
LMD, — DB FHEEEE K. Bl case x, x: ... BITEAH, Hcase [x] | x: ...
YAV

PR R REVCEC AT . 482 05 PEP 572 P 36k 20s FAF L I VE SRR s 24 57 e 323 )
AL BRBUE N S — A i As i, ARG global Bnonlocal 4],

HMEZ, NAME B2Vl ) HRHX B NAME = <subject>

BECFFR
TE AR SR S VCRL R (KERAEAES) I BAGSEEMATR. k-

wildcard_pattern = v

TE HAAEAR PP _ R — Mk st s . R T ER— MR, BIERTE mateh By HARFA,
guard Hil case fUASH A LN,

ML, _ R VCEE.
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B
(AR Python FR A FARINE. YA

attr
name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

B Py R A PR BR Y Python & AR AR AT MLV SEALHR . AR BIIE 5 H ARfE HL B ES HAH 55 )
B VERC R (B == WA 54T ) .

fAiMi 52, NAMEL.NAME2 {UfE <subject> == NAMEL.NAME2 HfPCHEL I .

O #ik

AR [ A (EAE ] — AN PUFETE A R I B R, RS T RE S AP IR B SE — MEGF R B B, A
B AL EXPPEATS R VBT B ST AR R o

HER
AR AV PAER A BN IS S, AR R 4. Btz b, BERABINYTELR. 15k

group_pattern = "(" pattern ")"
fREARYL (2) BA S » MFEMRCE.

FRHR
— PR SRS PP LRI T IL RS TR ARSI T 21 RO iRt .

sequence_pattern "[" [maybe_sequence_pattern] "]1"

| "(" [open_sequence_pattern] ")"
open_sequence_pattern maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern ", ".maybe_star_patternt+ ","?

maybe_star_pattern star_pattern | pattern

star_pattern

J AR p G B35 8O 558 DO (B oo R e ).

"x" (capture_pattern | wildcard_pattern)

O #ik

F B S35 R HBCA BRFEE S AL (Bl (3 1 4) B— Do X, WIS iEERm
BN (BN (3 1 41) WIR—A PR

— M P R L A — B TR, RS TR DU AR AL B IR B TR,
PSRRI E KR PR BN, o — A A KR P

IR PIIERS A EAREAH VLY 12 A -
L AR EAMEARR—DFI %IRRTk
2 AR, 7S SO OL R LR —

. ﬂﬁg([;] collections.abc.Sequence E@%’é
. {Iﬂﬂ}j collections.abc.Sequence FI’Q Python jf
e % T (CPython) Py_TPFLAGS_SEQUENCE FUAR{ZMY N B2
o QR E IR AT 2E
THIARERE 2R )
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2. WREARESRE str . bytes B bytearray 5B, WHZfFHIRECILRCR K .

3. BJGHATRIET FE A R i R AT AR KR
AT R L KR

L AnsR HARFP AR S TR BCR A AR, 2R S A e i 2k g

2. PR A TS E AR TR RO R H A B AT IR RS . — B> TR IE R
AP IEVERC . AR A 0 TR S S E TR RS B AR VRS, A8 A% 7 SR 2 PE L A

T
AN, AR PR AR K

L AR AR BN T AR S TR R, W% 7 SR e Bl R I
2. HEERERF—R, SRR RS AR AT H SE T PR .
3. R By, RS RS RR I HARTUE S A L, A EEE RS TR S

AR B TR R P ) A 0

4. BRI RS TR SRV FARIERC, wR I KR 5 — 4.

O #ik

FARA K B AT 1en O (RS Ten_ O W0 20, ARFERFTAERASMIT X,

T NG RIEFE .

S, (P1, P2, P3, .., P<N>] {UFEIH & LA TG B PSR A
o BfE <subject> E—ANFF
+ len(subject) == <N>
« 5 P15 <subject>[0] PEATILIL (iR ILILHC T DAGRE 24 F5)
« ¥5 P2 5§ <subject> (1] PEATILHL (i vER L ICH AT DAGEE 24 F5)
o o RGN R T2 DA R HE

BRSFHRE
MRS — A AR AR HOERR T UL . Tk

mapping_pattern = "{" [items_pattern] "}"
itemsipattern = ", ", key_val ue_pattern+ n , "o
key_value_pattern = (literal_pattern | value_pattern) ":"

| double_star_pattern

double_star_pattern "k*N" capture_pattern

pattern

— ARG PR W A — XU S SR SR AU WU b i Bl — > T8

e array.array
e collections.deque
o list

e memoryview

e range

e tuple

O #ik
RALN str, bytes Hil bytearray B HAREARREIEHLF I .
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WA R A VF I U AR A B . BRI EE 251K syntaxError o AR WA A MR RO (ECRF S AE

i@ﬁi‘ﬁﬂ‘%lyyﬁ ValueError .
PATR 2 WS H AR R VERE 2 dE A -
1 AR EAREAE AW, B G PR S

2. WIS 4 B B AE T F R R LA SRR RIS B4 A R 3T D TR
1, WAL RE ) -

3. QARAE RSS2 B A A B AR Tk 3T A A PRI, 251K syntaxError
P XPFMFEER a4 8, 251K valueError .

O #ik

AR L H AR get O HIERISEIE XA TICHE . VCRE A BB X 0 B A T WLt o, i
ARt missing () B getitem () RIIEEE,

M=, {KEYl: P1, KEY2: P2, ... } ACHEWEJE DA 5] DU BT -
o fAT <subject> JEHLG}
¢ KEY1 in <subject>
e P1 5 <subject>[KEY1] FHPLHL
o e T 3 6T 7 P B A G DA L 2R H

ES LN
LR RUALENESHA B TSR (WRAIE) . A

class_pattern name_or_attr " (" [pattern_arguments ","?] ")"

pattern_arguments positional_patterns ["," keyword_ patterns]
| keyword_patterns

positional_patterns ", ".pattern+
keyword_patterns ", ".keyword_pattern+t

NAME "=" pattern

keyword_pattern

[l — > KB N RAE R B B
PATR R a5 H AR R PEBL Y 2 AR A
1. AR name_or_attr NENE type HIZLH], 5K TypeError .
2. WERHAMEA & name_or_attr ISR (Glit isinstance () M), ZIHADTHIL L.

3. MUREABIASEU AL, WIZAVCEC . A0, JaTE o)A PR TR A K B S e
XAFAE .
XL E AR (TR SCHER ), #e2— M E TR, B SR HAREAA TR XX
SRR, SRR R AR IS R — 1 T AR
ISR A R BRSBTS — AP, W R PR
— KR E E RN B TR
o WRIXT| A T FR actributeError AAMYSRYE, %A EH QBT
3 TERE TR R, Wt E SCRPA TR LRl —
o 4K H collections.abc.Mapping )2
. {Iﬂﬂjﬂ collections.abc.Mapping ffJ Python f
o &% T (CPython) Py_TPFLAGS_MAPPING HYA4H{v [P 25

o QR R —A 2K
FRUEFEHIY dict I types.MappingProxyType ZHL)E T-HLGT.
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o WAXF|IKT attributeError , I VCELRIL.

o T, 5B 0 TR 5 B AR R (AT UCR . AN, SRR PO
W WIS, ARSI ITL

W IE SN PS  Ti E MUTWR B Ve~ S U TRl

RSB, FEVCEL RIS 3 name_or_attr fJ__match_args_ JEMIFHEE K 5 4R
e

—. #1175 getattr(cls, "__match_args__", ()) ZMIEA .
o ARG K—NFHE, BRI
o R EEAR R Ao, RN S| K TypeError .
o HOCEREEEE len (cls. _match_args_) , Rf5|K TypeError .

° 7‘;?)'_1[], fﬂﬁ*ﬁiﬁ i ’%fﬁﬁﬂ __match_args__ [1i] %?ﬁ%jﬂ?&ﬁ%lﬂo __match_args__ [i]
WIAZE— AR s RN MG] % TypeError o

. ﬁﬂﬁﬁﬁﬁﬁgféﬁﬁ]y g]Zi TypeError .

& B0

) FAEX I e o o915 B A4

T AT BB AR R B BB
VEPCH) SRR A A AR

XITFPAT B, (B AR A B R AN -

* bool

* bytearray
. bytes

e dict

e float

e« frozenset
e int

o list

. set

e str

e tuple

B EE RIS, JBGURE AR R YA BT ISR, A, ot (011) T
RUE 0, EURPERLAH 0. 0.

Al E 2, cLs(PL, attr=p2) {HEWE L ARG I I DEFD ) -
e isinstance (<subject>, CLS)
»  cLs.__match_args__ f P1 &4 Ry AR
o MTEEAD KBTS ater=P2
— hasattr (<subject>, "attr")
- ¥ p2 5 <subject>.attr PATILH

o e RIAIHG XA SR AL A
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&SI
o PEP 634 —#5 i {LAEILh: M3
« PEP 636 —£5# (LA ILRL: A%

8.7 BEE X

BRESUE SO T P R SCBREE X (S AR R 2R R ) —7)

funcdef = [decorators] "def" funcname [type_params] " (" [parameter_list]
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" [", " [parameter_list_nc

| parameter_list_no_posonly

parameter_list_no_posonly
| parameter_list_starargs

parameter_list_starargs = "x" [star_parameter] ("," defparameter)* ["," [parameter_star_Kkv
"xmo (", " defparameter)+ ["," [parameter_star_kwargs]]
| parameter_star_kwargs

parameter_star_kwargs = "x*x" parameter [","]

parameter = identifier [":" expression]

star_parameter = identifier [":" ["*"] expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2R PATIEA] . BIATI 78 24 B Rl iy 44 25 18] HORF eR BUAA FR B e B — A R B0 5 (BRI
Efﬁ%ﬁﬁﬁ%ﬁ@@%%ﬁ) o XA PRBT AL E X S w2 R4 2B 51, Rk R Ecw 8 sk i 42 R
fiv 44 25 8] o

BRAICE SOF AR 2PATRREA U A s B 4 S AT I 4

—MERBUE AT AL — B A decorator Fak X Fr e . 24 B EIoE SUNRFAEAL S5 2 R B0E SCRY PR Tk
HORS B A R IR TR SRIEERATR— DTN R, B PAZRE A E— S Rl . H
IR AR B BREA AR AR RO R . A2 g & DARRE Ty AR o BIAnA R ALY

@fl (arg)

@f2

def func(): pass
REEENT

def func(): pass

func = f1 (arg) (£2 (func))

AR Z AAET RGBT A Wl S8 B 45K £unc.

TE 3.9 MR K AAS B AT A A assignment_expression %M. TEZ HIAY, WIEE
W HZ R, HEZS W PEP 614,

T DAYE BB S TE S ) T 3K ARG S Z [R5 545 H— N R A 5 3. X8 ) SR B A %
B ZRECEZ B R Rty BRESTTANBREN_ type params__ JEMEFIRE. HS 22
B TR .

e 3.2 JiAS B AR AS HE: AL S A ZAE Python 3.12 sy .
AR 55— 5 U R R T 2 B O BB o IR BRI IR EL docsiring .
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Y AWEN S B B4 = R XN, SRR eds h BA “BNESE”. MR
AEONMEMIES, KXY argument 7] VATEVE I g s, 76 MU 0L T 2 IES M BOAER . iR
—MESHABIME, JFEEITATE" Z LS WA BATEIAE -~ XA A)3R IR AR AR A A
#ik.

BRINE S 2 ERAT BRABOE LN T EATIITFPOR N . X T8 2 R BOE SO 2k 2R —
W, MR PP (R TERRR I IR o X — R AEBNES N AT AE N G, BIang1) el 5 S Ay it
B JE LA S A AR R BB Tz g (BN 9 A 7 —5) , W SEbr EERAME B k.
%@%;K%;\ﬂ‘]@?ﬁ%%o Geid BEIR IR — AT e (T None fEMBRIAMEL, A R i v s U X1
W, B

def whats_on_the_telly(penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

MRV XAE A7) — 4 P A . SRR T 2 5 91 b A T S,
RARESH, SURMCRTEH, s MBAE. WA denti rier” KREAUER, © 2 0bIS
ety A TCHL R BT RO O F B, BN N300, WRAEAE  ident i £ies” BOFFIOTE AL,
CLBAIAIL I PR Bl (L MUY S B, Bk MR A2, 1
Wi dent i £ier” 2 IR SHBIE (LR C BT IS T RGBT S HUEA . 467 2 M54
e R TS T

1 3.8 JA R AL T WIDAREI / BRBUE SRR (UR M EIE S . HZ 5 PEP 570 1S -

s A A7 E, HIESCHEEE S A5 expression” ALMIESH ] DA FRTE, H: % *identifier
B **identifier EXHEIIES WA A, (FEHFEH], *identifier XFFMIES W AAR”: *expression” JB
PRI ) RO DA A R A, HOEUHFEIE S 53R G IN7-> expression” iXSEARid: nf DU AT
AL Python Fikxl o ARy AAEAE A 208 BR B TE Lo ARYE(E W] DAVE R BREOW 419 __annotations__
JEHEF I AR TE 24 S A% BAER DT . SR T annotations import from _ future (5
W%, WARESAEIZ T ORAE R FATER DS R SRAEA I . B IRYTE, BATRAEPAT R EUE SUNBRE .
TEXFIEOUR , AR A sRAEDUT T 685 B AR s BRI AT

TE 3.11 fRA KA H: JE N *identifier” WIES R PAIFAE”: *expression” frid. & PEP 646,
Bl A R (RIPE S| — D AFRIpREL) DAL IR i 2 T AR . X TR 2L lambda 2
k2, HARRR Wlambda 35 X —77 . HE lambda HZ # FE R EI0E LI —Fh R 5% 787der” i)
Hh o SO RS T AR ) lambda SR8 e SR BRI B — FER AR 1B BB 25 AN A FR . "det” TEUSEPs F T
RERA, RN AT 2 A E AR AR

PP BIERRO: RAUE T304 . T RENI A TIY  de £ 5] 208 L— BB eR EiH Al 4k [l
L id . TEiRE R A Y H B A ST AT AL 5% def B R SR A8 . RIS W & 5 oF
i,

& B0
PEP 3107 - dckriE
] Y R BRI T 1 R
PEP 484 —RBIIER
FRyFERIFRE S e L RBIR.
PEP 526 - 2% i bri: )i i
AR IR R T RE, BIEAR E IS4 .
PEP 563 - %EiR I brit R AL
SR B AT I E I DA R T AR AR 1T A EAS 2 BV SR A SR SE B by ISR ) B s | .
PEP 318 - BRI 10 36 2y
SIAT RBR LR 2E A . RIS ETE PEP 3129 H15| A7,
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8.8 HEN

PRI SO IR I E (S WATof 2R 2825 4 —T7):

classdef = [decorators] "class" classname [type_params] [inheritance] ":" suite
inheritance = "(" largument_1list] ")"
classname = identifier

R SR PATIER] . P QORI R 5 45 I ERNS% (IR ARAE S WA R), SR
HRR. M BORAEA — DAV TR IR G . BRI R A ISR H B object; HIL, -

class Foo:
pass

FEMT

class Foo (object) :
pass

J

B RARRAE— A H AT (B W6 2 5 200 HPfediaT, BB B 4 Jo it i 44 25 [0 AR 1Y 42 5 fiy
gl GlE, RETFEAGREUE L) MIMEHIATI, AT 70 m R i a4 23] &
BebrAr S — AN EMRBIS 2P0, HERMN G E MR, BT I GRAF R iy 4 25 0]
RAAPRIFAE AT 1Y 4 Jey i 24 25 18] T 90 BRI 52

TESRAR N E YRR WU PRAFAE R I dice_ o WE RN A Al FErE R R T-2E NI gy, I
HRGE I8 SGER P E U2

KA T BT A E .

RO AT AR LB MR R —FE,

@fl (arg)
@f2
class Foo: pass

RECENT

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

Bt R R SRAE AN 5 pR B IR A AR ] o 45 SRR o S0 40 B R4 1

TE 3.9 WA KR AEAR o 2Rn] {fi AT AR assignment_expression JREEME. TEZ BIMASH, BLIGEN]
FoNZRR, S L PEP 614,

A ATER A Z GRS A £ R A, X SR BUE A A eI % 2 Bz B2k FEisfras, WlDA
MEH__type_params__ JEMEFIRBEREIE S . S RZ 2 X TEER.

TE 3.12 fUAR B A AR R 25 3% 2 AF Python 3.12 HH ¥

PRI 7r25 8 N E AR R 2R/ BTt e Bl it . SeBl @it vl g self . name
= value fEYEFVE . FAIELHEEY A iE I self . name” FrRVEATT W), 2430 08 16 7 27 1) I S 451
JEES R R A 2 E e . R T w A VESE Bl @ M p BN, (AR 5% mT AR (E o] BB S 2R T
W ZE R . A DAGE 434 25 B H A AN [R) SE PR 3 () SL i AE &

> BI

PEP 3115 - Python 3000 [y 52k
FFICR IO M BHEE AR, PAR T WAl B A Jo R A 2RI 8 SR

> AEAZERI S — B I AR R FRE W A A 2RI __doc_ & H, MRS docstring.
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PEP 3129 - JeHHigs
SIS Mg PR, BRI YRS A 2 AE PEP 318 Hhgi5| ARy,

8.9 thiE

Added in version 3.5.
8.9.1 EFRLITE XL

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

Python PHAE R FAT 0] DATEZ AL B _FFER TR E (Z: Wcoroutine), await 35353, async for DA async
with W BEFE PIVEE R B AR R Al A

] async def HAE XM REUER AL, R EATA Y avait B asyne KET .
TEMRERR LA I vield from FIKANKFF%K syntaxError,
PV R R B 1

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

E;@ﬂ WA KA A await Fll asyne BIAERPR B MY FEZ BIBCAS BT PR R BN B4 1 OR B
P

8.9.2 async for iE4)

async_for_stmt = "async" for_stmt

asynchronous iterable 32t T __aiter ¥k, % ¥4 H B2 IR [lasynchronous iterator, ‘¥ W] PAFE H
__anext__ JEPRMN FA A,

async for iR SR UG8 LR AR Gt A iR A
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

eV L BT

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
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BIHS__aiter () Fl__anext__ () THETEN .
EWJ‘*EEL‘ZIE}Z&MSZﬂ\ﬁHEJ async for Lﬁ"iﬂ%‘%[i{ SyntaxError,

8.9.3 async with i&/4)
async_with_stmt = "async" with_stmt

asynchronous context manager +&—7ffcontext manager, HREMSHEH: enter 1 exit J7 35 V=S T o

PATR A

async with EXPRESSION as TARGET:

SUITE
~ \) Sy .
e L EEEN T
manager = (EXPRESSION)
aenter = type (manager) ._ _aenter_
aexit = type (manager)._ aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
await aexit (manager, None, None, None)

FiESW__aenter () M__aexit__ () TR
GEHER BRI 2 S async with A% Syntaxsrror.

& B0

PEP 492 - {§i [i] async fil await i3 5280 Bpfe
FHREVEA Python H g — AN IE XA BRARARAS: ,  JF 38 InAH B 1 SR .

8.10 XEFBFIK
Added in version 3.12.
TE 3.13 WA A AR AR T 80 T XHERIAME R 28 (0L PEP 696) .

type_params RES "[" type_param ("," type_param)* "]"
type_param = typevar | typevartuple | paramspec

typevar = identifier (":" expression)? ("=" expression)?
typevartuple = "x" jidentifier ("=" expression)?

paramspec = "xxW jdentifier ("=" expression)?

Fd (A 2), & MR 5 & TREE & RATE S5 %R:
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def max[T] (args: list[T]) -> T:

async def amax[T] (args: list[T]) -> T:

class Bag[T]:
def _ _iter_ (self) —> Iterator[T]:

def add(self, arg: T) -> None:

type ListOrSet[T] = 1list[T] | set[T]

MIESCEDE, X RIIRGEL . BRI 2 @R RV SRz A, R R SR AR, IFH
FEIZATI, {2 B R BT A H R A2 B R AR R AR

RUSHOE BEHAE AL, RECRBGN A AR JGRI 555 (1) PRI RELSROT Lz B G
JIR AT, (EAREAEH AT U5 . I, FEFEH] def func(T] O : pass ZJF, BEEAEAICPRIAGE
T T XK TE RSO, R SRR A 2 B R 1T . RAUE S TR T — ARk R AR
AR BB, A7 AR A 20 ALY, BRIz 20 G i A

R BRRBNLHA —A _type_params__ JRIEHIRINH ENTHRIIL S .
REGFEZ 0] 53 =Rl
* typing.TypeVar, H—PE@EHAH B ) FIA. NIECEYF, EXEEBE AR KR T4
FIEA.
e typing.TypeVarTuple, HIITERIHIAM— RS HAFRAKTIA BIW *1s). ML EF, BARE
HUEEZ D IERH U T

* typing.ParamSpec, JBTERTHES MM AR SHLFARTIA BIAN ++p). M EYF, BAE—
A RXRES

typing.Typevar FIT DUBATE RS (¢ ) JGH—DREARE LB 9% . B ERHRMIEAR
AAEE Bl T int). MBS EPE, XEWE typing. Typevar BEFIRIZEAL HRERZIEHIIY T-2£
M. B9 ETERESNNRAATTHIGE T —HAR Bl 1: (str, bytes)). JCHPRREA B
R AA (FRE, FEABF TR AN SR ) B — a5 2SR 2B AR i HOBE M FH 20551 26 A 28 2 e %
—h,

X R ABUE 25| REE IR typing. Typevar, JURMZYRTERIEZ BXRNFFALPORE, H
HEMLEYE __bound_ Ml __constraints__ BIXMIFRI TR A SHOERME. TEELX—5, TEER
A 7 1 L O AR TR A

typing.TypeVarTuple 9(3[1 typing.ParamSpec Kﬁﬁ?}ﬁﬁ?ﬁ[ﬂ@(éﬁﬂio

FFE =R RS R AR SERIE T AR BOME, ERTER BATRMEATESEM AT .. X i
AL (=) R—FRBACRIIMN .. 5RAVERIEFARER,, BOAMEA AL QR SR E
1, MRAERBIESM _ default  JRMEGUIRMEIE. it BRIMEREAE AR 472 15 7 2 sk
{H. WEREA R SR EIONE, __default JEMRFPBONFRIRAY SRS typing. NoDefault,

NHAEIT N TSR S A

def overly generic|
SimpleTypeVar,
TypeVarWithDefault = int,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple = (int, float),
**SimpleParamSpec = (str, bytearray),
1
a: SimpleTypeVar,

Cawy
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(#2 E50)
b: TypeVarWithDefault,
c: TypeVarWithBound,
d: Callable[SimpleParamSpec, TypeVarWithConstraints],
*e: SimpleTypeVarTuple,

8.10.1 ;ZHIFE
2 B R B I S

[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 ()

JKHL annotat ion-def fi5E T—AM7iE (A, EAEBFTRIA LSFME AT AT . (55— hR
EBRFARE: RREARA cyping BMRE, WRKERAET—1 crpins. Typova
A

2 B R BRI A T P SR BUE S AR AR TS A TSR AR, (H BRSO B (B A R A 2
NI TR TR LR, ARSRAGE S AL AR

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

T Typevar ZFE M) 1E 1 RAL PASE, X [E T

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_T () :

return int
# EILH, BouND OF_T() NEETERKRME.
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())

KEEA B A FRU DEFAULT_OF_arg FEIBf THF NS BESEPR N E
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8.10.2 ;Z &Ik
R T

[class Bag[T]: ... }

IR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")

class Bag(typing.Generic[T]):
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag()

J

XHIAZ annotation-def (B IEH) KT 547 21F A 3%, M ZFK TYPE_PARAMS_OF_Bag fE /A
BT BRI E -

AR EAHAIK H typing. Generic, {2 RURAYHISHI KT SHAER AL S ISR I N 2B TR
{H, RIS WIAEIZAE 2 S BEATOR B DA /R X et AT 1 i B

@decorator

class Bag (Base[T], arg=T):

AT

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")

class Bag(Base[T], typing.Generic[T], arg=T):
_ _type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ;ZEIHKRI &
type WA AT R B EHZ B2 54

[type ListOrSet [T] = 1list[T] | set[T] }

B T SXMESRA TV M RAL PASE, XA (A T

annotation-def TYPE_PARAMS_OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ListOrSet () :
return list[T] | set[T]
# EIEF, ZAEK R KA
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

X H, annotation-def (ANE—NEIFEW FHET) F8UH 472 158 3%, 14 TYPE_PARAMS_OF_ListOrSet iX
FEI R B AR XTEIZT T L PR 90 o

&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 CHHIA
i WA S SEB  AKS BA A L T

file_input = (NEWLINE | statement)*
BRI T T HULAME AL
o fRBT—A5C% Python BEJFR) (U7 )5
o JRBT—MEEHNS
o fRNT—MEIBL exec () BRI FAFERIN
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9.3 XEXMA
A2 TR 4 A T DA T AT

interactive_input = [stmt_1list] NEWLINE | compound_stmt NEWLINE

R ERAT 4 (REER) EETERLAUA 21T ST BT 485 2 i A9 &
FE AL o

9.4 RiIEXHWA
eval O BT RERMA . CLEMIFRIEN . (RS eval (0 HFHHSHLIAAIN T

eval_input = expression_list NEWLINE*
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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
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| 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




The Python Language Reference, A {Tha# 3.13.1

(% 750

| 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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[del_targets]
[del_targets]

Uj) U
00

# TYPING ELEMENTS

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

1 LI R I | LI B

| , ' .expressiont ', expression ',
| ','.expressiont ',' '*' expression

| ','.expression+ ',' '"**' expression

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

| '"*' expression

| '"**' expression

|

, ' .expression+

func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT)
| TYPE_COMMENT

START OF INVALID RU.

(% L 50)

*!' expression

# Must be followed by indented block

LES
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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

SESCPR VR EE R AR B TR . XN R A SR RO CRTEEB AT . Al AR GG

L0135 bytearray DA bytearray [f) memoryview. HABEAEE R —dEHEHRAFHT AT

ANt (0 HBEEFAT AT X R A B FEHE bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg

Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &

SEAFAE -pyc SO, SRAESE AT R — SOOI BE R (AT DAS 0 TR B A 1 ) .

P W EE S B TR YR T A A TH AL g S B virtual machine 2 &, &3 AR Python JE

MLER T A —EEBH, WA—EREFEAE Python A 3%,

FATHFE A F AT DATE dis B SCR R A .

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,
WA EIRIEHE R E sys.path, (HXPRBARGEEATEERH EHRER _path JEME.

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
KR BRI BRSSO eI B . Xk P SOHT R R S | 1 AL
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 -- 1] Gk %
—FRREAZ AR B B AT XS 4 . AT E RS RN G T 3R a Jp 52880 (40 1ist, str Fl tuple
%5) PARCHEEAR AR dice, ST & PARATAME LT __iter () FYEBSEEL T sequence 1
X __getitem () FEW B ELERRL.

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 S:BI4N i: CPython J& A SR M TIEMRAE X _iter_ () ZR., BEFEMNZEHHLK
& CPython A RIEE R AFEAE M R AR L 2 .

key function -- #t pR %k
SH PR BB P R AR, A2 BEAS AR 1] T HE P BCHECZ B R AT R XS BT, 1ocale.strxfrm()
AT AR M AR I HE P 2458 T HE P B

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 () FIHHIRARIH &5 K dmAbs A .
5% 2[5l filesystem encoding and error handler
magic method -- AR Jj 7k
special method W IEIE 2[R .

mapping -- B4}
- ?[:":F E'i H—l ﬁ: %‘n %ﬁ # EBZ 9-JF ; T collections.abc.Mapping Ej collections.abc.
MutableMapping G HIEFT L E LM AN SR MBI RM B T4, dict, collections.

defaultdict, collections.OrderedDict W\& collections.Counter,

meta path finder -- JLIR AR BS
sys.meta_path E@}%%’f@fﬁ[ﬂ B‘Jﬁndero ﬁ%ﬁéﬁ?ﬁ%%'ﬁpaﬂl entry finders ﬁ?ﬂ??éﬁ;ﬂﬁ%ﬁ*ﬁ [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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Moo, K AP REATREXA T H, 4TI, T R AR m JoHE i Ty %
BN TIERE e H &, gt de et RET g ana. SSomel, PARHEATFZES%S.
BEZFES L.

method -- J5 i
TEA N E SR RS WA AR L — N @R, a2 R IR S Ay HL A —
Aargument GBI A4 °N self). &I function Mnested scope.

method resolution order -- Jj /i Hr i
D5 Y5 ST U 59 2 A A i 53 I 8 R B 2R B N> . 1% 2 15 python_2.3_mro T H 2.3 K AT iGE
Python fg RS BT S MR -

module -- Fil
X402 Python (U —FPZL 2L, A BIHCRAMAL M4 2500, P& 4T AL Python Xf 4. #5
PenTid s importing ¥EAERE N3] Python
5 Wpackage.

module spec -- Bl HLES
— g aE, Ho s AT s T AFE . /& importlib.machinery.ModuleSpec
LB
S AR AL U

MRO

2 Womethod resolution order

mutable -- B[ ZE X} 4
AR R DAEH: id O PREFEZ AR LR A HBUE . 557E 2 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 -- iy $ %3 [{]
MG R BT . A RE R, SRMNER, BaEPRiRERSEn (Eh
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 4EPE . BN, random.seed() BY itertools.islice () XA EVEBIHG T X LR EE H random
5 itertools HHLAISLE

namespace package -- iy %43 [\ U
PEP 420 fr | A —F X AVE TR 2 di ipackage , fin 44 25 (B Q0] DARCR SEARFoR ), HAH ATy
X Gregular package ANa), BEEHEATEA __init  .py XfF.

H[ % Wmodule,

nested scope -- X {1
TE—AE GER NG AR REE ST BN, 55— Rz e W R BT A R AR & . 57

152 Appendix A. RiEXERER


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

The Python Language Reference, A {ThRZ 3.13.1

AR AEERA SO S A RO R E TCAL . Rt i S S BT e N 2R . JBIRY
4Ry B B E MR ) T2 Ry 44 25 10) . il nonlocal KT R AAVFH ASNZIE .

new-style class -- AR
Xt H BT E Y T A G5 2RI IHFR I . R Python fiuA v, WA #r X S8REAS 6
Python iﬁiﬁﬁﬁi?ﬁﬁ, W__siots__. $ides. FHEEM:. __getattribute_ (). FEFEME
D%

object -- %4
AT ARG (BPEsifl) PAKTUE XATH (Orik) MEdE. object tL 2 fTAmnew-style class 1) 5 IR
EREA.

optimized scope -- LALLM 1 )i,
2 AR S 15 B A R L 70 40 RIS E AR R iR A8 S A FRIAE I, X A/ nhix S8 4 BRI 52 5 AT O
oo BEXTRRER. Anign. thAE. SR A AR s n R 44 2 (R XA 1 OGP AR AT
R RIS RS AR I ) T B A 4 e, GRS T R Rl A AR SR i e 4 R
P2 AR T 2 A AL A Ja

package -- {1
— Al g R e & L) Python modules MBEAR BB, L2 HA __path JEIER)
Python 53,

Y52 Wregular package Flnamespace package .

parameter -- JE5
function (BJ7%) & LA Sk, EHE e R AR Z I — A argument  (STERSEREOLT, £
). AHMES:

« positional-or-keyword : BB, F7E— 0T DAMERAL F 20 A2 AT DA 5C 42 A
BARSES . FREARIES R, BIGNER) foo I bar:

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

« positional-only: {UFRAIE, $8E— A REBEL M EEARNSE R EES ALl T e m e
XS INRFENZIGEE—A / FRERE L, BIAITRIEI) posonlyl FI posonly2:

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

o keyword-only: {UFRXHEF, $8&—HigEET REFEANSE . (URXEFES
HEUE XTES PR P& AR BT S S S TE L AR BB S Z B —1 * KE X,
BN R kw_onlyl £ kw_only2:

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

« var-positional: WA, F55E AT AR R — AMER RGBS HA S e o) (FE e A
BZEHEZMMESHZIG) . EMESWEETEES AR * RE XL, BIaRmEE args:

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

o var-keyword: WAZRHEF A5 5E A DAMRBUE RO R BT SH (e HAES C 20 K
RYSHLIG) . RSB SAMREING ~ RS, Bl LT kwargs.

T2 0] PATRI IS8 E e AE ST, tHnT DU A SE mT e 250088 1 B (E .
15 Wargument RKiEFLZH . SESESH XA FHE LS, inspect.Parameter 2, Hi &
L — Pl % PEP 362,
path entry -- B A O
import path W —A AL S, S 8path based finder FRATHE S AR,

path entry finder -- J§18 A 1754 5%
E—0] X544 ] sys.path_hooks (Rfipath entry hook) iR [ ] finder, A4 68 12 path entry
R RE NI
1§57 importlib.abc.PathEntryFinder PA T REEIE A & FRAR T LI &7
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path entry hook -- J&1& A 1151
— BT G, EAERIE WA AR R path entry H BRI NE DL R RERS B svs.path_hooks
HNFEIR [l —A path entry finder

path based finder -- 3L T #1202 4 8%
BN —Fh s 2 £330 5 , WIHE—ASimport path Th &AL

path-like object -- %20k} %
KB RGE AR RN R A — D RRHEN str B0 bytes X4, &7
PAJR— LI T os.PathLike PRHYRI R . —AS(FF os.PathLike PRHYRT R ATE LI os.
fspath () Qﬁ%ﬁi?ﬁ@j@ str‘Eﬁi%‘bytes ééﬁﬁﬁ@jt##}%éﬁﬂ%%é; os.fsdecode () %H os.fsencode ()
AT BRI IR SRS str B bytes RBUMEEIR . X5 2 H1 PEP 519 5] AR,

PEP
“Python R R I AYIELHTE . —A> PEP gije— (Bt 3CHs, ok Python HEIKRALEE., ol
7R~ Python [ I M Ht BE B FRIE . PEP [ 24 H AHORS A 11 H2 AR RS T SR SR P 1) S P 356
i

PEP [ V4 th BB R P s, WAL DO R VRS 158 LA B R A 25T Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I B LR, RCREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F i — A i 4 25 TR L B H SR SO S (W ATREAEI T —A> zip SCIFN) , Bk e UL PEP
420,

positional argument -- {3} ¥4 23 %
2 Wargument ,

provisional API -- £]%¢ API
B E APL 2 I8 0 R HEBRAEARME R ) 5 3R A PRI Z AN B R i 1 . B AR IR Ml AR
STAERUE, B HZEHEYAMCNE E, T REFER% DI & B i e A D Z O T #4710 G A A
FWEe (HRAFERRZEE D). MBSO NSRRI - U APT B INA 2 Bl A& 2% &2 1) ™
LA P B 1 K B A ] BB S X R

B2 5 APLRUE, ]S AARA R S L el “ B m MRt 587 —— AT M) RE A A I
FR AT BB ST 2R B — b i) S5 ARA AR TT 5

AP AL P R SO VPR E R SR WL E, R 2Tl S KU BT SRFE BT IR . 1% I PEP
411,

provisional package -- 27 44,
2 W provisional API ,

Python 3000
Python 3.x KB EAIBERR (X2 FHEMRA 3 i AR R O Rt 3 T ) A It
5k “Py3k”.

Pythonic

PR B — B AURS S 1 Python 1 75 S A KRS FIBRLE ,  T0AS 2 (o HA T8l
RSB TR . 140, Python [ I WUk 2 Bl £or TR IBERAHS [T — A>Tk AU 5 P i) BT A
TCR. W HAEF R RIS, AR ZE Python B AT I £ PG — 7T Eids:

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

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- [iL ¢ %55
—NPUS SRR, BRI 4 SRV E A ENZ A b SR RN S R R
27, MHXKE XL PEP 3155, Xt i ZH AT RENZE, B84 PR SRS 24Fr—2L
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-
>>> class C:

class D:
def meth(self):
pass

>>> C.__ _qualname

ICI

>>> C.D.__qualname_
"€, DY

>>> C.D.meth._ qualname
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name

'email.mime.text'

reference count -- 5|14k
R RTIHEE . 24— DRGNS, BERaRem. Reikiimmortal Xt
G EAKEAXHAE 5 T, PRI AR SR IEA 2 90RE . 51 710 Python (A H5 K 15
B AN ILE, B8 ZCPython SEMAI—A X ICER. FF R PAJEH sys.getrefcount () K
BORR IR E X5 HTT4L

regular package -- i B0
G M package, BIINEEH 1 _init__.py SR H %,

%2 W namespace package.

REPL
“BEE-SRIE-FT ENfEER” read-eval-print loop fA4ES , interactive s shell 15— 4 F .

__slots__
— P ELESS TR B, TS R R S I SR R T R R SR 1 R AT IAE . BRI TG
R§AT, BRI ALS), B2 RRBETEDEIEI TR, BIAMRFE N N HRRT, FF
HHE A5 KRS

sequence -- J3:51]
—Mhiterable, ©FFEIT__getitem () FRERITERM ARG BT R TTE TR, e X
T—MREFIKEMN__1en_ () ¥, WEFHIEBA List, str, tuple fll bytes 5. WHHE
BAR dict W F getitem () Rl __len_ (), {HEHIAZABGW AR TS, B e ML
[¥)hashable BEMIAS B HEFOREIITE .

collections.abc.Sequence TEE % = %’3 /:'JE X T — /[\ B EF 'E%E_,' iy ?ﬁ =, B T{igetitemi ()
%ﬂ;ﬁlen;ﬁ()iﬁﬁﬁ,iﬁ%@ﬁﬂj’count(),index(),;ﬁcontains;ﬁ()%ﬂ;ﬁreversed;,()ogzi%ﬁtﬁL
JERE D RYFEBU R DA register () SREBAHMAN . ZARPCA KM F A5 AR E L 3O, 1551
W PRI .

set comprehension -- {55
SRR BT R P TR B e R R I 5 R E A —FP BB . results = {c for c
in 'abracadabra' if c not in 'abc'}ﬂ%ﬁﬁi?fq‘$%é{'r', 'd'}, 72%5']%& %é\iﬁ%:

single dispatch -- "5} Rk
—Figeneric function PIRIEI, HLHEET BASE R BORIERAT) .

slice -- YJ )i
W RS T E sequence {—ER WX S . VIR @l H FARbRic R QIER, 7£ 11 F4AHEIL
;ME‘%%F@E‘J@?, B variable_name[1:3:5]. HHES (FAR) ARicHE NERMH slice Xt

soft deprecated -- $ 5 1]
BEKST ) APL AN WAE B 9 B AR R, EEEA R IR 2 ar . XFER APT R
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BAAE SR i, (A2 PRSI — 2D T REHY I .
W FEHARE, BB APLRSER TR 2 % 57 4
Z: I, PEP 387: Soft Deprecation

special method -- $#5% J5 7k
—Ff1 Python BRI I A, RS FEASRBLRA TR & A B QAR N 4555 3XFh 5 1 44 PRI
HRACHAUN R . FFIR IR SRS A+ ok o7 ik 44k

statement -- j& 4]
BRI (— MRS ) WAL, — 2B R L@ —Pexpression BEANHTA KAEF
25Ky, fltnir, while 8{for.,

static type checker -- F ARG 7 25
P Python fCRSH #EAT 434, PAE R MG i PF 55 R AMF LR, iS5k 2w AR
typing BB,

strong reference -- 5 5| JI]
1€ Python [¥J C API H1, 55| Al 238 e 51 H BRI A rXT i 51 H . A @s] i al it
W py_INCREF () KIRHGRS | HMAEMR 5| B AT py_DECREF () SRBEIE .

Py_NewRef () PRI TR —MRTRARG . 8E, UOFER B R85 | /R R S oE
%585 ] I py_DECREF () RREL, VAREST] Yk -

S iE 2 Fborrowed reference.

text encoding -- A%
1£ Python Ht, —AFfFH &5 Unicode U541 (FEFEH U+0000--U+10FFFF ). b T FAAf k(% fii—
MERFR, ERERTIME A —B T,

F— DT — DA EIIRRR N “Hi”, A5 B B A AR ir
E%”o

ABFAE SO FIE Fibhds, BRGNS GIAEA

text file -- LA LA
—PEENS IS str X G file object B H— A SCAS SCESE B & 1 18] — AT 1) 7217 B B0 0 5
B4k Hiext encoding, XA CAFEY B FAFEA AR (e 8 'wr) FTHFAY M. sys.stdin.

sys.stdout [/‘]\& io.StringIO E’Jiﬁﬂo
J1iES FEbinary file T fEREWS IS 5 7 A3 2 SCHEXT S .

triple-quoted string -- — 5|55
HR&W =AESNES (7) sFE51S () WFEAS. ENEDELSERSH— 954
PR 2R, B2 ZF L. ENARREE AR NS RS LR HG |5 FILG |
Z, I HAT A AT o i A, RS SO AT B R BT A .

type -- 28704
Python X} % () 8 ot B @ TAF 2R3 AN X RAR B A Fr o 28, X 4 i 28 30wl i 2ok
H ciass  JEMRVIHEE type (obj) FRIRHL.

type alias -- S35 #;
— AR [A) S3A], B ORI B E 4 AR AT o
PB4 A E 2 faifk 2 22 A% . Biln:

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

AT DARCREBRE i Al e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
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Z W, typing l PEP 484, H A X LI REAY TR IR .
type hint -- J3R 75 i
annotation A5 . FRJEME. BRENVIE S B0R [MEFS E T2,
LRPLR R I A 2 Python [5R HI R, HEAIX 24 LR 65 2 AR, BITEREND)
IDE sE S %4 5 EAY

A B R R B R] DMI A typing. get_type_hints () iR, (HJEHRAL &N
AATPA,
2, typing Fil PEP 484, H G %} IL D GE AN A .

universal newlines -- i H#.17
— MRS T, AT A A R BTSSR AR & . Unix IUATE5HRZYE ' \n' . Win-
dows [ Z)5E "\r\n' DA IH R Macintosh | ZJ5E '\r'. Z: Il PEP 278 #1 PEP 3116 # bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 2 briE
AR BBl 2 B 1k Y annotation.,

AERREAS RSB IR, n] e oy (A

class C:
field: 'annotation'
AR AREEFE O NE R IR s Gl T 2R B2 ine RAYA(E:
[count: int = 0 }

AR BT EIR R PRA AR L 75 A7 02 0 IR AR &) —
Z: I function annotation, PEP 484 F1 PEP 526, Hrp3#iA T IhEE. 75452 % annotations-howto DA T
ST P A ) B A S B
virtual environment -- ;20,5535
— SR S AOIE TR, V¥ Python 1A FVEEE S5 HITHE Python 4% (A
2B — RS Lz f iy HAD Python [ FIFET 94T 4 -
B2 venv,
virtual machine -- L
— G T AE A E LTSN, Python [N AT PA T 15 i g 13848 BT A L) bytecode s
Zen of Python -- Python 2§

S| Python AR N 5372, A THMMSHEHAXMIES . &6 HEANEERL EEATRR
i 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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C.1 zR#pImE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
/Iwww.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/lwww.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations, which became Zope Corpo-
ration. In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-profit
organization created specifically to own Python-related Intellectual Property. Zope Corporation was a sponsoring

member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

b1 7 N Y= FE5 FiE&E GPL-compatible? (1)
09.0% 1.2 n/a 1991-1995 CWI 2
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 yes (2)
2.1 2.0+1.6.1 2001 PSF w
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 BEE 2.1.1 2001 Z£4  PSF =

O #ik

(1) GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-
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compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice of law clause.
According to CNRI, however, Stallman’s lawyer has told CNRTI’s lawyer that 1.6.1 is “not incompatible”
with the GPL.

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT O AT BE .

C.2 FRERsK LIH M5 & A Python BZRERF0FMF

Python software and documentation are licensed under the Python Software Foundation License Version 2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Version 2 and the Zero-Clause BSD license.

HLetd 57 Python WY AEEE TR VFAT . JXSEVFAT 2 A VA2 R AR — [R5 Y o A7 %5k e
RSB RS T T A a9 78T 5o 3.

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), 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.
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8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

(B L)

C.2.2 FHF PYTHON 2.0 g4 BEOPEN.COM F o] {ipiX
BEOPEN PYTHON JFi34 Al tIAS 1 AR

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 THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 5 CNRI ¥ a] bl

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,
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(B L)
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY 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.

C.2.4 HF PYTHON 0.9.0 ¥ 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.

Cawy
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STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 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 I FHHa)iF o] 5155
AT 52 Python K ATHR P IGR IS = 5 A Rl AN EGHNE B, %3G SRR A 2 3 ORI K17 .
C.3.1 Mersenne Twister

YE°N random B R 2 _random C #" @A 4E & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG PAT 2 A6 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
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LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C32 EEx
socket ffi[l] T getaddrinfo () fll getnameinfo () WIDE i H (A [E] I8 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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncoreiﬁt&fﬂfﬁﬁkj: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
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distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

(B L)

C.3.4 Cookie &8

http.cookiesi%ikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timoRalum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR
trace BEHLEL AR A :

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.
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Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

(B L)

C.3.6 UUencode 5 UUdecode & #§
uu G R AL & DA

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 =ERA
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-

(T
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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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll
test.test_epolliﬁt&f@ﬁ?@inﬁéﬁﬁ:

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 FHR KT kqueue [¥4% 415 DAF A IA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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
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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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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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__module__ (KB M), 27
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__name__ (K /&MH),27

__name__ (function JBM) ,22
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__package___ (#}%H{%’fi), 24
__package___ (module F%"fi) ,25
__path__ (module attribute), 24
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__pos__ () (object 7}‘/‘{‘) , 48
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_rrshift_ () (object F) ,47
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__self_ (FikFEMH), 22

__self__ (method EM) ,23
_set_ () (object F¥) ,38
__set_name__ () (object F¥&) ,40
__setattr__ () (object F ) ,37
__setitem__ () (object F¥) ,46
__slots__, 155

__spec___ (module attribute), 24
__spec__ (module EM¥) ,25
__static_attributes__ (£ E M), 27
__static_attributes__ (type EBM#) ,27

__str__ () (object ﬁf) ,34
_sub__ () (object F i) ,47
__subclasscheck__ () (type F i) ,43
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__traceback___ (%‘%A/%‘fi)» 96
__truediv__ () (object 7‘7/55’) , 47
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__type_params___ (function attribute), 21
_ type_params__ (£ ), 27
__type_params__ (function EH) ,22
__type_params__ (type BI) ,27
_xor__() (object Fi) ,47
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FHESR, 74
BRFFEFEEALA, 11
E6ER, 74
| (%)
operator, 83

¥R BE, 93
~ (GHRT)
operator, 82
=H
operator, 87
ETXEE BN, 146
T4F, 19, 20, 79
TR, 92
EESSE Y
NEEYZ
object —- X%, 19
Y
F &4, 33
AKX Z, 17
I, 82
|
arithmetic operation, 82
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—HH B FEM 13
REHERA, 125
Rt %, 28
o
operator, 88
1€ | 5, 55, 56
REF.8
W AT, 5, 6, 10
FEFR
attribute —-- B, 18
attribute —— B, Z A&, 18
method —- ¥, 156
HH, 56
AL E
PYTHON_GIL, 149
PYTHONHASHSEED, 36
PYTHONNODEBUGRANGES, 30
PYTHONPATH, 68
AP B EX
function -- B, 21
function -- B call, 8l
method -- ¥ &, 22
B P B S #
object —- X £,21,81,117
V- S
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import, 99
T, 82
40
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=

list, 73
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Z47,6
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attribute —— &M W1HE, 28
call, 81
object —- X%, 26,28, 81
call, 26,27, 81
&5 %1, 19
PR T, 110
HE R 34
REHA termination model, 58
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global name, 100
name, 55,92,98, 117, 119
A, 119
G RER (FXH) .5
%iE
W& & %, 100
%, 6
EHFEE, 13
T, 5
fT##.5.6
fTH#4,6
RAFR
integer, 19
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dictionary -- SF#, 74
iterable -- ﬂ%{kﬁ%, 87
& HOE A o, 80
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fR 4%
name, 95
B, 125
T, 5
&R 4L 6
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EE
c, 18, 19, 24, 83
Java, 19
EEEN 4
LRz
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1, 82
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attribute —- E‘r@&, 92
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expression —-— %ziit, 86
statement —-- iE4], 20,92
target list, 92
T 45, 92
W h,93
¥ 7%, 93
AR By, 94
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R
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ﬁ%’ 73

*E, 87
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EHHE
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path, 63

THAE, 63
2 58
IR, 58
bt 74
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object —- X%, 20
3k, 82
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sK1E, 88
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WE E %, 48
abstract base class —- ﬁ]%%;@, 143
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operator, 86
#1, 83
annotation —-- AFjE, 143
annotations
function -- ®#, 118
argument —-- 72'%%(
function —-- I, 21
B BUE X, 117
W REE, 79
argument —-- % ¥, 143
arithmetic
conversion, 71
operation, 34, 82
operation, ¥ H, 82
array
module, 20
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except 4], 105
import iE4] statement, 98
match &4, 109
%45, 98, 105, 107, 109
with &4, 107
as R, orR HR, WHHEX, BRAHER, 111
ASCII, 4,9
asend() (agen F¥) ,78
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assert
statement —- i%éﬂ,94
AssertionError
5,04
async
X4, 120
async def
statement —- i%@, 120
async for
statement —- i%/ﬁ],IZO
TR, 73
async with
statement —- i%@, 121
asynchronous context manager —— ¢ %/F +T
XA TR, 144
asynchronous generator —- ¢354 K&
asynchronous iterator —- %% %8, 23
function —- @7;}(, 23
asynchronous generator —-— 354 jX &, 144
asynchronous generator iterator -- % 4
J& 75k KA, 144
asynchronous iterable —- 3 # 7 % K 4 £,
144
asynchronous iterator -- }EF*/FJ%TJQ%&, 144
athrow() (agen F ) ,78
atom, 71
attribute —- B4, 18
class, 26
M B, 95
51 f, 78
ZA R, 18
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% LA, 28
B {E, 92
T1E, class, 26
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attribute —- B4, 144

AttributeError

RE,T8
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xHF, 81,120

A FAE, 73
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B
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FREFEMAE 10
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BDFL, 144
binary file -- Z 34| X fF, 144
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BNF, 4, 71
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break
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module, 125
bytearray, 20
bytecode —- ?%@»28
bytecode -- ?%@,145
bytes-like object —— FH AL, 145
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c, 10
E=, 18, 19,24, 83
c #4146
call, 79
function -- B, 21,81
method -- ¥, 81
procedure, 91
WE R, 8l
W&, 81
S, 45, 81
F F 8% X function —— ¥, 81
KLp, 81
k3t 4, 26,27, 81
callable —- ﬂlﬁrﬂﬁ%
object —— X¥%,21,79
callable —- Efﬁ)ﬂﬁ%, 145
callback —-- [EiF, 145
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match, 109
XH#EF, 109
case ¥, 111
chaining
S, 96
A, 84
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WEBH 19
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attribute -- &M, 26
attribute —- B B{HE, 26
body, 42
name, 119
object —- X%, 26,81,119
statement —- B4, 119
Z X, 95,119
2, 28
i 8, 33
class —— ;’é, 145
class variable —- %Zfﬁi, 145
clause, 103

clear () (frame 7‘]‘&) , 32
close() (coroutine F ) ,52
close () (generator 7}”,%) , 76
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co_cellvars (AT £ 5 14), 28
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co_code (codeobject JE) , 29
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co_filename (FRALXT £ /& 1), 28
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block, 55
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module, 20
complex number --— ﬁ{%ﬁ,145
compound

statement —- %Eéﬁ,103
context —-- _t7<5t,146
context manager —-— J:W<5C%§QE%§,49
context manager —-— J:T<5C€?ﬂ§%§,146
context variable —- _t1<2i§555,146
contiguous —-— £§%§,146
continue

statement —- 5345,97,104,107
conversion

arithmetic, 71

string, 35,91
coroutine -- W&, 51,75

function —— H#, 23
coroutine —- t#$5,146
coroutine function -- tﬁfﬁ@%%k,146
CPython, 146
current context —-- Eéﬁﬁj:7<5<,146
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dangling
else, 103

dbm.gnu
module, 21

dbm.ndbm

module, 21
decorator —- X/, 146
DEDENT F4%, 6, 103
def

statement —- EA], 117
del

statement -- JEA4], 34,95
descriptor —- A&, 146
destructor, 34, 92

dictionary -- ??ﬁ@
object -- X#£, 20,26, 36,74,79,93
#T R, 74
ER, 74

dictionary —-- ?éﬁ\i, 147
dictionary comprehension —-— ?;ﬁ}?&%fﬁ, 147
dictionary view -- ?‘-ﬁﬂffﬂg,147
division, 82
divmod
W E & 4, 47,48
docstring —-— X%?ﬁ’$v 119
docstring —- X%?’ﬁ$’ 147
duck-typing —-- TE%F5é§§,147

E

e
BFFEER, 14
EAFP, 147
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R, 104
Ellipsis
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else
dangling, 103
X4 F,97,104, 105, 107
FHR®ERA, 87
eval
M E & %, 100, 126
exc_info (£ sys B P), 32
except
KT, 105
except_star
xF, 106
exec
W E &%, 100
expression —— FRIAR, 71
generator -— 4 R, 74
lambda, 87, 118
list, 87,91
statement -- JEA4], 91
%1, 86, 87
TR, 86
yield, 75
expression —— XikR, 147
extension module —-- § AP, 147
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BATFHETEME, 10
f-string -- f-F{ &, 147
f_back (M /E 1), 31
f_back (frame E’fﬁ) , 31
f_builtins (Wi/EM), 31
f_builtins (frame EM) , 31
£_code (i /%), 31
f_code (frame /.%’ll&._) , 31
f_globals (’I’D‘ifv%‘ri), 31
f_globals (frame /%’fi) , 31
f_lasti (W/ZE M), 31
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f_lineno (MU/& ), 31
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f_locals (frame }E‘ﬁ) , 31
f_trace (M /&), 31
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f_trace_lines (frame /.%‘l‘gﬁ) , 31
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f_trace_opcodes (frame EM) , 31
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False, 19
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file-like object -- XAt %, 147
filesystem encoding and error handler --
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X4 %,95,97,105, 107
find_spec
finder -- ﬁ&ﬁ%‘% 63
finder -- ﬁ&‘%&s 63
find_spec, 63
finder —- ﬁ’ﬂi%&, 148
float
WE &, 49
floor division —- ETEX%‘%IZ\E, 148
for
statement -- iEA4], 97,104
EHRFAF, 73
format () (N _%?_J/I#L)
_str__ () ((F &%), 34
Fortran %%, 146
frame —- r}’ﬁ
object —- X 4,31
#AT, 55, 119

free

variable, 56
free threading —- EEE%%%§,148
free variable —- § Iﬁﬂgjif—%, 148
from

import iE4], 55

import iE4] statement, 98

X42%,75,98

yield from Rk R, 75
frozenset

object —— X%, 20

fstring, 11
f-string —- f-F&#E, 11
function -- B

annotations, 118

argument —-- % ¥, 21

call, 21, 81

call, A P HEX, 81
generator —- 4 k&, 75,95

name, 117
object -- X #£,21,24,81,117
4,87
X, 95,117
AP EEX 21
function -- ® ¥, 148
function annotation -- X HAFHE, 148
future
statement —- JEA], 99

G

garbage collection —- 33 [E Y, 17
garbage collection —-— iiﬂ@’%(’ 148
generator —- ﬁiﬁi%&, 148

expression —- XRIAR, 74

function -- K, 23,75,95

iterator —- #% &, 23,95

object —- Xt#4,29,74,76
generator —-— étﬁk%%, 148
generator expression —- 4 K EFKER, 149
generator expression —- 4 K EEFKiLR, 149
generator iterator -—-— é)&%&ﬁﬁ%&, 149
GeneratorExit

2%, 76,78
generic function —- ¥ A& ¥, 149
generic type -- 529?_—;—_'],149
GIL, 149
global

name 4%, 100

namespace -- 4 = JH, 21

statement —- IEA7, 95, 100
global interpreter lock —-— é E‘] ﬁ-ﬁr *7:}? %’% éﬁ,
149
H
hash
W& R4, 36

hash FZ,5
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hashable —- _ﬁfgé\%,149

|

id
WE &%, 17

IDLE, 149
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statement —- iE4], 104
X8, 109
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FHR#®ERA, 87
immortal —- AKAXT%£, 149
immutable —— AH XL
object —-- Xt#,19,72,74

K type, 72
immutable —- AH & T4, 149
import
statement —-- iEA4], 24,98
#T, 63

import path -- B AR, 150
importer —— & A #, 150
ImportError
.98
importing -- A, 150
in
operator, 86
XHF, 104
INDENT 4%, 6
indices () (slice F ) ,32
int
W B &5, 49
integer, 19
object —- X#£,19
RTHA, 19
interactive —— X &, 150
interpreted —- fEA, 150

interpreter shutdown —- B % H, 150

io
module, 28

is
operator, 86

is not
operator, 86

iterable —- H kR4
A, 87

iterable —- &AM £, 150

iterator —-- # K E, 150

J
j N N
HFFEER, 14
Java
E=,19
K

key function —- £ &, 150
keyword argument —- X4 F 5, 151

L

lambda, 151
expression -- KikR, 87,118
B, 87
last_traceback (f£ sys 23 %), 32
LBYL, 151
len
WE &%, 19,20, 46
list
expression -- kAR, 87,91

object —- Xt#&,20,73,78,79,93

target, 92, 104

MR target, 95

#FR73

2R, 73

=, 73

W18, target, 92
list —— %3, 151

list comprehension —- %%k & A, 151

loader —- Ju##, 63
loader —- ju# %, 151

locale encoding —- EE R EHEEHK R, 151

M

magic method —- JEAR ¥, 151
makefile () (B3F E), 28
mapping -- B4t

object —- X £, 20,28,79,93
mapping —- Bt&, 151
match

case, 109

statement —-- iE&4], 109

meta path finder —- ﬁﬁ%ﬁﬁ&%& 151

metaclass -- J02K, 41
metaclass -- 02, 151
method —--— 7'7'/2

call, 81

object —— X #4,22,24,81

WE,24

FEFE, 156

FF B EX, 22

JEAR, 151
method -- ¥ 3,152

method resolution order —- ¥ & & #7 i )7,

152
module

, 56, 125

main

array, 20
builtins, 125
collections, 20
dbm.gnu, 21
dbm. ndbm, 21
importing —-- -?)\, 98
io, 28
namespace —-— ﬁv‘féél\“ﬂ,z“
object —- X #£,24,78
sys, 106, 125
¥ . 18
module —-— #}%ﬁ%, 152
module spec -- *%ﬁ%%ﬂ%’ 63
module spec —-— fﬁﬁiﬂnjﬁn 152
MRO, 152
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name, 7, 55,72
class, 119
function -- B, 117
i, 72
#6%,55,92,98,117,119
4R %, global, 100
Y8, 95
R, 92
named tuple —-— E\Ué ﬁjéﬂ, 152
NameError
RE, 72
NameError (l’\] “ﬁ_%‘ﬁ?)’ 56
names
private, 72
namespace —-— éﬁ% Z ], 55
global, 21
module, 24
4, 62
namespace —-— ﬁ‘% = Ji], 152
namespace package —-— fﬁ%%lﬂ@, 152
nested scope —-— ﬁ%i?f?ﬂ%ﬁﬁ,lsz
new-style class —— %ﬁiﬁ§$,153
NEWLINE B4, 5, 103

None

object -- X%, 18,91
nonlocal

statement -- JEA4], 100
not

operator, 86
not in

operator, 86
NotImplemented

object —— X4, 18
null

operation, 95
number

2,19

B E ¥, 19

O

object —— X £,17
callable —- H W F X%, 21,79
class, 26, 81, 119
code -- X, 28
dictionary -- FH, 20, 26,36, 74,79, 93
Ellipsis, 18
frame —- Wﬁ,31
frozenset, 20
function —- F#, 21, 24,81, 117
generator —- 4 k¥, 29,74,76
immutable -- AHEXRZ, 19,72, 74
integer, 19
list, 20,73,78,79,93
mapping —- BT, 20, 28,79, 93
method —- F i, 22,24, 81
module, 24, 78
mutable —- A T4, 20,92

None, 18, 91
NotImplemented, 18
sequence, 19, 28, 79, 86, 93, 104
set, 20, 74
slice —— ]}, 46
string, 79
traceback -- [E 3, 32, 96, 106
AHEFF, 19
TG4, 19,79, 87
WE E 2 24, 81
W& ik, 24, 81
& 5,20
2%, 19
sE4, 26, 28, 81
A 8L 19
A, TT
¥ F, 18,28
F R 19
B P e 2R, 21,81, 117
F P8 X7k, 22
%524, 26, 28, 81
EHKA,20
object —- Xt#%,153
object.__match_args__ (HEZLE) ,49
object.__slots_ (HEZE) ,39
open
WE B, 28
operation
null, 95
power, 81
Z 34 arithmetic, 82
4] %A, 83
¥ H arithmetic, 82
BH AL, 82
i /R 1E, 86
AL, 83
operator
- (%), 82,83
s (Ba75), 82
& (F=), 83
*(£7),82
**’81
+(hm %), 82,83
/ (#+41), 82
//,82
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<<, 83
<=, 83

==, 83
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>=, 83
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@ (ar), 82
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in, 86
is, 86
is not, 86
not, 86
not in, 86
or, 86
=H,87
5%, 88
TH, 33
optimized scope —- EGfL 87 1E K, 153
or
operator, 86
4,83
1L, 83
HEkk, 83
ord
B S 3 19
output, 91
PR, 91
P
package —- 4,153
parameter —- ﬂééﬁ
value, ZRA(H, 117
B R 117
¥ & %, 80
parameter —- %, 153
pass
statement —- ﬂééﬂ,95
path
#¥,63
path based finder —- ETEBEHEXKE, 67
path based finder —— ZETBEWHELKE, 154
path entry —— B& AN H,153
path entry finder —-— E&%é)\tiéi%%%§,153
path entry hook -- E&E N 04T, 154

path-like object -- BZEx£, 154
PEP, 154
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positional argument -- {I & %%, 154
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power
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provisional API -- # & API, 154
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Python
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WEEEP; PEP
¥EEEP; PEP
¥EEY,; PEP
¥iEE P, PEP
149, 157

BIEEY,; PEP
WEEY,; pEP
¥EE,; PEP
¥EE,; PEP
WEE# I, PEP
WEEEP; PEP
HEEEP; PEP
¥EEEP; PEP
¥EEY,; PEP
¥EEF P ; PEP
WrE# i, PEP
WEEEP; PEP
HEEEP; PEP
¥EEY,; PEP
WEEE P, PEP
¥R R, PEP
BIEEY,; PEP
WREY,; PEP
WEE,; PEP
¥EE,; PEP
WrE# I, PEP
WEEEP; PEP
WEEEP; PEP
¥EEE P PEP
¥EEY,; PEP
¥EEF P ; PEP
WrE R, PEP
WEEEP; PEP
HEEEP; PEP
¥EEY,; PEP
WEEEP; PEP

1,154

8, 84

236, 100

238, 148

252, 38

255,76

278, 157

302, 61,70, 151
308, 87

318, 118, 120
328,70

338,70

342,76
343,49, 109, 146
362, 144, 153
366, 25,70

380, 76

411, 154
414,10

420, 61,62, 66,70, 152, 154
443,149
448,74, 81, 87
451,70

483, 149
484,43,94, 118, 143, 148,

492,52,76, 121, 144, 146
498, 13, 147
519, 154
525, 76, 144
526,94, 118, 143, 157
530,73

560, 41, 45
562, 38
563,99, 118
570, 118
572,74,87,112
585, 149
614,117,119
617,127
626,31

634, 50, 109, 117
636, 109, 117
646,79,87,118
649,57

683, 149

688, 50
695,57, 101
696,57, 121
703, 148, 149
3104, 100
3107, 118
3115,42, 119
3116, 157
3119,43
3120,5

3129, 118, 120

gL ]

191



The Python Language Reference, A {Tha# 3.13.1

Python #BEZ I ; PEP 3131,7
Python #EEZ Y ; PEP 3132,93
Python #EEZ Y ; PEP 3135,43
Python M EEZ; PEP 3147, 26
Python HBEZ Y ; PEP 3155, 154
PYTHON_GIL, 149
PYTHONHASHSEED, 36

Pythonic, 154
PYTHONNODEBUGRANGES, 30
PYTHONPATH, 68

Q

qualified name —- F&i}é%vls“

R
r

FieF /& FHHE, 10
rn

Fhe 54 7, 10
raise

statement —- %Eéy,96
range

WERH, 105
reference count —- ?]fﬂif%k,lss
regular package —- ﬁ?i@é&,lSS
REPL, 155

replace () (codeobject j?if) ,31
repr

WE &%, 91
repr () (V‘] “ﬁ_@—’ﬁi)

__repr__ () ¥ %7 ik), 34
restricted

#AT, 58
return

statement -- &4, 95, 107
round

A E &8, 49
S

send () (coroutine jT%E) , 52
send () (generator j?XE) , 76
sequence
object —-- X#, 19, 28,79, 86,93, 104
4 H,79
sequence -—-— }?ﬁﬂ,lSS
set
object -- X%, 20,74
#FR, 74
R, 74
set comprehension —-— Eﬁé}%ﬁﬁ?iﬁ,lss
simple
statement —-— ¥§¢ﬂ,91
single dispatch —- ﬁéﬁ}ﬂﬁ,lss
slice —- tU}%,79
object —- X%, 46
WERH, 32
slice —— 1]k, 155
soft deprecated —- ﬁkiifﬂ,lss

space, 6
special method —- %% ¥ %, 156
start (1R % %% 04), 32,79
statement —- f&éﬂ
assert,94
async def, 120
async for, 120
async with, 121
break, 97, 104, 107
class, 119
compound, 103
continue, 97, 104, 107
def, 117
del, 34,95
expression —-— i%iiiﬁ,gl
for, 97, 104
future, 99
global, 95, 100
if, 104
import, 24, 98
match, 109
nonlocal, 100
pass, 95
raise, 96
return, 95, 107
simple, 91
try, 32, 105
type, 100
&2, 97, 104
while, 97, 104
with, 49, 107
TAE, 20, 92
B, H5E ), 93
W, WARER, 94
yield, 95
statement -—- f&éﬂ,156

static type checker —- #AXA B EE, 156

stderr (F£ sys 23 +), 28
stdin (f£ sys #23F), 28
stdio, 28
stdout (fE sys 2 P), 28
step (W1 hH 2 %8 M), 32, 79
stop (W1 R 2t % & 1), 32,79
StopAsyncIteration
R, T8
StopIteration
S, 76,95
string
__format__ () ((F &£Fi%), 35
_str_ () (% %o ik), 34
conversion, 35,91
object —-- Xf£,79
A EFF], 19
WHEFEME, 11
48,79
BARAFHEME, 11
strong reference —- §i§|ﬂ1,156
suite, 103

192

E]



The Python Language Reference, A {ThRZ 3.13.1

sys
module, 106, 125

sys.exc_info, 32

sys.exception, 32

sys.last_traceback, 32

sys.meta_path, 63

sys.modules, 63

sys.path, 68

sys.path_hooks, 68

sys.path_importer_cache, 68

sys.stderr, 28

sys.stdin, 28

sys.stdout, 28

SystemExit (N E5+%), 58

T

tab, 6

target, 92
list, 92, 104
list R1H, 92
list, M4, 95
MR, 95

faFr 3= 41, 97
tb_frame (B &), 32
tb_frame (traceback &) ,32
tb_lasti (B# /&), 32
tb_lasti (traceback B#) ,32
tb_lineno (¥ /&), 32
tb_lineno (traceback ﬁ%ii) ,32
tb_next (B &), 32
tb_next (traceback BEM) ,32
text encoding —-— ;tzkzﬁﬁgﬁéai,156
text file —- 5tjijtﬁ#,156

throw() (coroutine ¥ ) ,52
throw() (generator ¥ i) ,76
traceback -- [E#

object —- X%, 32,96, 106
triple-quoted string —- =5 &F 4, 156
triple-quoted string -- =5 EFH%,9
True, 19
try

statement —-- iE4], 32,105
type, 18

immutable -- A H X £ #3E, 72

statement -- JEA4], 100

WE R, 17,41

ER A, 18

¥ g, 18
type —— KA 156
type alias -- XA %4, 156
type hint —- K& F#, 157
TypeError

S, 82
U
.

FARETHMEI

u"

FREFEMEO
UnboundLocalError, 56
Unicode, 19
Unicode Consortium,9
universal newlines —- 3@ #4T, 157
UNIX, 125

\Y

value, 74
2R A parameter —— HH, 117
ValueError
FH, 83
values
writing, 91
variable
free, 56
variable annotation —-- & EAFE, 157
TH AR
4 F, 63
TERR T, 42
TLA
object —- Xt#%,19,79, 87
], 19
=,19,72
T T, 63
NHHFFHEME, 13
XEF,8
as, 98, 105, 107, 109
async, 120
await, 81, 120
case, 109
elif, 104
else, 97,104, 105, 107
except, 105
except_star, 106
finally, 95,97, 105, 107
from, 75, 98
if, 109
in, 104
yield, 75
NE
method -- ¥ &, 24
WE &K
abs, 48
call, 81
chr, 19
divmod, 47, 48
eval, 100, 126
exec, 100
float, 49
hash, 36
id, 17
int, 49
len, 19, 20, 46
object —- X4, 24,81
open, 28
ord, 19
pow, 47, 48

193



The Python Language Reference, A {Tha# 3.13.1

print, 35
range, 105
repr, 91
round, 49
slice —— K, 32
type, 17,41
2 ¥, 49
F A 8,35
&%, 100
SIS
call, 81
object —-- X%, 24,81
W £ A, 28
¥, 83
A, 6
A4, 15
Y &, 19, 20, 79
T fE, 93
oS
attribute —— B, 95
target, 95
target list, 95
Hu, 83
, 61
namespace —- 4 & [d], 62
portion —-- E4-, 62
& H, 62
Ry
or, 83
E 4
function -- F#, 87
TR#REFEME, 13
THH B FEME 13
21
TCH, 19
®H
arithmetic operation, 82
%L operation, 82
R A6 FAE 8, 9
KA FH, 6
B, 82
H %, 4
AEXZ, 17
EE¥:Z1
object —— X %,20
fir AT, 125
4R E R, 86

virtual environment —- JE#IFIF, 157
virtual machine —— J& AL, 157
FEM
AR KA, 33
Z4%,19,79
FREFEMEO
73,20
FA 8,20
WE®H, 35
FREFEMEI
FHE, 9,72
X
class, 95,119
function -- ¥, 95,117
LA
call, 45, 81
class, 28
object —- X%, 26,28, 81
K 17,26
Xt E M, 17
X E AR S, 17
xR ER, 17
A, 61
SNHT, 63
BR
type, 18
A AR AE
object —- X #%,19
operation, 86
WEESH PR, 72
AR
TR fE, 94
G
4, 62
HE,9
Itk = 4%, 6
F%, 58,96
AssertionError, 94
AttributeError, 78
chaining, 96
GeneratorExit, 76, 78
ImportError, 98
NameError, 72
StopAsynclteration, 78
StopIteration, 76,95
TypeError, 82
ValueError, 83

i, 21 A 3D
78 51 %, 96
T8, 93 ZeroDivisionError, 82
P AT, 58
I, 32 72,
AHE R, 58 %A1, 83
2% 7 A kA
number, 19 object -— XH,77
object —- X%, 19 Bl %
WERH, 49 R, 96
EHFHEME 13 Bl R RH, 58
194 3|



The Python Language Reference, A {ThRZ 3.13.1

51
attribute —- B, 78
5| %, 17
R
lambda, 87
i Z
1 2
statement —-- iE4], 97,104
(e
target, 97

ShMICEL By case 3k, 111

W
Ji&
MR, 86
AT
frame —-- Wi, 55,119
restricted, 58
%, 32
PATHAL, 55
¥R
module, 18
#
name, 72
#Ar
and, 83
operation, — 4|, 83
operation, ¥ f, 82
or, 83
7+, 83
Her
or, 83
#2R,73
dictionary —-- FH#, 74
list, 73
set, 74
HEFFEFEME 1]
HF, 13
object -- X£, 18,28
BFFEME 13
¥, 17

type, 18

type, immutable ——- RE X4, 72

EHrEE, 13
XASFAF B8, 30
7=
B, 94
TR Al o 4% CF 51, 1
LN
dictionary —-- FH#,74
list, 73
set, 74
KR
i£5,87

E s
%H

sequence, 79

expression -- KikR., 86, 87

string, 79
ZH#%H#, 19
3 8

class, 33
a3

output, 91
FRE C, 10
FAHA, 125
AriE, 4
R g

MR, 86
FRRAE, 7,72
(54

AT, 32

HREE, 32
BRFFEFEME 11
while

statement —- JEA], 97, 104
H AL, 109
Windows, 125
with

statement —-- &4, 49,107
IF, 82
3%, 35, 83

chaining, 84
kA

i, 88
KA, 82
7 A

$r %k attribute — B, 18
ER,S
IRy

B R, 86

IR 5, 86
FRH

number, 19

object —- X%, 19
RefFHE 13
Mg R ImH A, 86
BFFEE,S
writing

values, 91

Y

yield
expression -- FikR, 75
statement -- &4, 95
KRBT, T5

Z

Zen of Python -— Python Z 7,157

ZeroDivisionError

B, 82

gL ]



	概述
	其他实现
	标注

	词法分析
	行结构
	逻辑行
	物理行
	注释
	编码声明
	显式拼接行
	隐式拼接行
	空白行
	缩进
	形符间的空白字符

	其他形符
	标识符和关键字
	关键字
	软关键字
	保留的标识符类

	字面值
	字符串与字节串字面值
	转义序列

	字符串字面值合并
	f 字符串
	数值字面值
	整数字面值
	浮点数字面值
	虚数字面值

	运算符
	分隔符

	数据模型
	对象、值与类型
	标准类型层级结构
	None
	NotImplemented
	Ellipsis
	numbers.Number
	numbers.Integral
	numbers.Real (float)
	numbers.Complex (complex)

	序列
	不可变序列
	可变序列

	集合类型
	映射
	字典

	可调用类型
	用户定义函数
	特殊的只读属性
	特殊的可写属性

	实例方法
	生成器函数
	协程函数
	异步生成器函数
	内置函数
	内置方法
	类
	类实例

	模块
	模块对象上与导入相关的属性
	模块对象上的其他可写属性
	模块字典

	自定义类
	特殊属性
	特殊方法

	类实例
	特殊属性

	I/O 对象 (或称文件对象)
	内部类型
	代码对象
	特殊的只读属性
	代码对象的方法

	帧对象
	特殊的只读属性
	特殊的可写属性
	帧对象方法

	回溯对象
	切片对象
	静态方法对象
	类方法对象


	特殊方法名称
	基本定制
	自定义属性访问
	自定义模块属性访问
	实现描述器
	调用描述器
	__slots__

	自定义类创建
	元类
	解析 MRO 条目
	确定适当的元类
	准备类命名空间
	执行类主体
	创建类对象
	元类的作用

	自定义实例及子类检查
	模拟泛型类型
	__class_getitem__ 的目的
	__class_getitem__ 与 __getitem__

	模拟可调用对象
	模拟容器类型
	模拟数字类型
	with 语句上下文管理器
	定制类模式匹配中的位置参数
	模拟缓冲区类型
	特殊方法查找

	协程
	可等待对象
	协程对象
	异步迭代器
	异步上下文管理器


	执行模型
	程序的结构
	命名与绑定
	名称的绑定
	名称的解析
	标注作用域
	惰性求值
	内置命名空间和受限的执行
	与动态特性的交互

	异常

	导入系统
	importlib
	包
	常规包
	命名空间包

	搜索
	模块缓存
	查找器和加载器
	导入钩子
	元路径

	加载
	加载器
	子模块
	模块规格说明
	模块的 __path__ 属性
	模块的 repr
	已缓存字节码的失效

	基于路径的查找器
	路径条目查找器
	路径条目查找器协议

	替换标准导入系统
	包相对导入
	有关 __main__ 的特殊事项
	__main__.__spec__

	参考文献

	表达式
	算术转换
	原子
	标识符（名称）
	私有名称的 mangling

	字面值
	带圆括号的形式
	列表、集合与字典的显示
	列表显示
	集合显示
	字典显示
	生成器表达式
	yield 表达式
	生成器-迭代器的方法
	例子
	异步生成器函数
	异步生成器-迭代器方法


	原型
	属性引用
	抽取
	切片
	调用

	await 表达式
	幂运算符
	一元算术和位运算
	二元算术运算符
	移位运算
	二元位运算
	比较运算
	值比较
	成员检测运算
	标识号比较

	布尔运算
	赋值表达式
	条件表达式
	lambda 表达式
	表达式列表
	求值顺序
	运算符优先级

	简单语句
	表达式语句
	赋值语句
	增强赋值语句
	带标注的赋值语句

	assert 语句
	pass 语句
	del 语句
	return 语句
	yield 语句
	raise 语句
	break 语句
	continue 语句
	import 语句
	future 语句

	global 语句
	nonlocal 语句
	type 语句

	复合语句
	if 语句
	while 语句
	for 语句
	try 语句
	except 子句
	except* 子句
	else 子句
	finally 子句

	with 语句
	match 语句
	概述
	约束项
	必定匹配的 case 块
	模式
	或模式
	AS 模式
	字面值模式
	捕获模式
	通配符模式
	值模式
	组模式
	序列模式
	映射模式
	类模式


	函数定义
	类定义
	协程
	协程函数定义
	async for 语句
	async with 语句

	类型形参列表
	泛型函数
	泛型类
	泛型类型别名


	顶级组件
	完整的 Python 程序
	文件输入
	交互式输入
	表达式输入

	完整的语法规范
	术语对照表
	关于本文档
	Python 文档的贡献者

	历史和许可证
	该软件的历史
	获取或以其他方式使用 Python 的条款和条件
	PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2
	用于 PYTHON 2.0 的 BEOPEN.COM 许可协议
	用于 PYTHON 1.6.1 的 CNRI 许可协议
	用于 PYTHON 0.9.0 至 1.2 的 CWI 许可协议
	ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTATION

	收录软件的许可与鸣谢
	Mersenne Twister
	套接字
	异步套接字服务
	Cookie 管理
	执行追踪
	UUencode 与 UUdecode 函数
	XML 远程过程调用
	test_epoll
	Select kqueue
	SipHash24
	strtod 和 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 测试套件
	mimalloc
	asyncio
	Global Unbounded Sequences (GUS)


	版权所有
	索引

