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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: # Looks like a valid date
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', # These are the
'April', 'Mei', 'Juni', # Dutch names
'Juli’, 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

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

2.1.7 ZH{T

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

2.1.8 4gi#

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

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

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

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

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

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

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

“FHifY Python FFSHET BB ATER, (ROTRATE:

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]

r =[]
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
— > =
TR T 2R dhs iR
N
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:i] + 1[i+1:]
p = perm(l[:1] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append(l[i:1+1] + x)

return r # error: inconsistent dedent
J

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

2.1.9 BHFEIMZEBFHF

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

2.2 HipRAF

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

2.3 FRIRFFAIXES

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

Within the ASCII range (U+0001..U+007F), the valid characters for identifiers include the uppercase and lowercase
letters A through 7, the underscore _ and, except for the first character, the digits 0 through 9. Python 3.0 introduced
additional characters from outside the ASCII range (see PEP 3131). For these characters, the classification uses the
version of the Unicode Character Database as included in the unicodedata module.

PRIRFFRIR B RS, EX KNG .

identifier xid_start xid _continue*

id_start

2.2. HibRHF 7

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


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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id_continue n= <all characters in id_start, plus characters in the categories Mn, Mc, Nd, Pc
xid_start n= <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*">
i Unicode 851 & X:

o Lu- K55}
o LI- /NGB
o Lt- R E KRG
o Lm - 575k
o Lo- HAthF
o NI- FHEEFE
o Mn - AEZEEARR
o Mc- &= FbRR
o Nd - TR
o Pc- JEFERR A
o Other_ID_Start - i PropList.txt %2 IR FAINER, T LR G
o Other_ID_Continue - 7] I
TEMENTEY , PTAPRIRAFER 2P N I TE R NFKC; AREATHY #2356 NFKC.,

Unicode 15.0.0 w1 BF A 0] B 9 F5 1R A7 247 76 00 itk HTML SC {4 https://www.unicode.org/Public/15.0.0/ucd/
DerivedCoreProperties.txt

231 %@
DRI S, SRR R4, R F BT, RIS AT 5K A 52 45

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 Bz

Added in version 3.10.

FEEERRPAFAAERE BT SO R o« EANIBFRN 4 X425 . match, case, type il _ SFHRRFFTERRE I
ICH R KRBTGS, (XA R R AT A Z S, AR AE S T PR

VERBOET, EATREETE T A N EE I R B A PR 5 AR RRAF 2 PR A RS B 3251
match, case fll _ BFfEmatch iIBAIFEH . type BAEcype 1IBAITEH .
TE 312 iR K AR type BUTER— MO .

2.3.3 {REBFRIRTFE
SRR (BT XBET) BRI L. MR e A B PRI FRIF L, IR P RI%g R

*

K%%ﬁi from module import * Ef%’i/\o

8 Chapter 2. {#;E9#7
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TEmatch BRI case P, _ B—AN k4, BFRRERT,

M2 A, ZTHAMBRS G —UCRIEM RS R _ . (B print SFNE R
T builtins fEiHe,)

FEHABH T, _ R —NEHARRAT . EREEE kA" FRE” A H, (HX) Python 78 B o U2 ok
TRZ AL

O #ik

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

*

RS KRR, B RIFR A dunder” . B4R ERRSE R LSBT (fUIERIERR) . B B
G35 LA FA S IR IR B A% 7k 7 i 4 7 263575, Python AR RARAS k452 LW 2 K AFR. T
MERT, AR+ AFRISCR I, BT A S O R G A5

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

2.4 FE{E
FHMEE N B RAE REN TR,

241 FHBREFHRFHEE
PR X

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

"fr" "Fr" "fR" | "FR" | "xrf" | "r¥" | "Rf" | "RE"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "t Jongstringitem* "'''"™ | '"""' Jongstringitem* '"""!'
shortstringitem = shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral = bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = mrry" Jongbytesitem* "'''"™ | 'wwwiv jongbytesitem* '""M™!
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">
bytesescapeseq = "\" <any ASCII character>

X 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

KR i SOF P, ERGER IMAPR PR, ) EE, EFTHRFIEN, PR mEE
LR ST 9N E T Tk R B P .

T 3.6 WA K AR B R TT R ) 4% L7581 2274 DeprecationWarning.

e 312 JA SR AS T AN ARG SOF 91 2774 syntaxWarning. FEARRK ) Python AR Fff i 424 h
SyntaxError,

BIEAE IR T, 515 WA DA RIS L, (BRI & PR B TE R R A5 R L B oo g A4
FRAA A S FAFER A ARG S5 oo\ MRS RE R FAF R FHE (REFAF R AR EERA
TEARBHLEER) . UHRE, REFOETRAEAN R B (REHLEH LIHEMNE15). B8
B DORMLINAA TAE 7 HE R IS F4F T HEEAT .

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

)

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

AR AT AR, 00, SRR I R, 7 SUFHIL 2 b . YIS,
TR AT

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
"S" | "r" ‘ "a"

conversion

! https://www.unicode.org/Public/15.0.0/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=
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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 TJiEH%E

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

FHIRizEM
Bt BB
| SRR 4 B 2 1 F T —— K
function._ globals_ %Xﬁﬁ*ﬁﬁ%ﬂg/ﬂ?%ﬁ% f‘élﬁj °
| None B2 M &R EU H i 28 B0 BT
function.__closure_ I tuple,
FATECXTR B cell_contents J@1E. XA %%
BRILA K5 BT -
FHBEI SR

XL R SR AR 2R
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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_ EHRBMIZFK. W runction.__name_

« __self PN None (HIFZ LT —1).

o __module_ sERRHUE XPERIBRINATR, BB MARA N NN None . Z W function. _module_ .

RERE

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

B Python RIS EAMH L FIT, T N 4% Q18, Bl idimpore 154, B2 H
importlib.import_module () MM EM __import () SFEREUAE . BHN R AA @ 78X}
SIS0 (R 0E KA R globals  JEYERTSIHBYFHL) . JEdES | B
HEEIZF I A A RIRAE, B . x SRS T m.__dict_ ["x"]. BTGNS TG £
X% (RN S EA TS %58 ) . A module object does not contain the code object used to initialize
the module (since it isn’t needed once the initialization is done).

JRVETRE & B ) v 24 25 (B P8, Bl m.x = 1 SF[FF m.__dict_ ["x"] = 1.

Import-related attributes on module objects

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 types.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:

N
>>> 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_
The name used to uniquely identify the module in the import system. For a directly executed module, this will
besetto"_ main_ ".

This attribute must be set to the fully qualified name of the module. It is expected to match the value of
module.___spec__.name.
module.__spec_

A record of the module’s import-system-related state.
Set to the module spec that was used when importing the module. See Module specs 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 t ypes.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.

TE 3.4 JAS J 4275 B : This attribute now defaults to None for modules created dynamically using the types .
ModuleType constructor. Previously the attribute was optional.

TE 3.6 fiAS & A AF §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.

T 3.10 fiAs &4 Z8 B TmportWarning is raised if an import resolution falls back to__package___instead
of __spec__.parent.

TE 3.12 BRUAR & 4 A5 ¥ Raise DeprecationWarning instead of ImportWarning when falling back to
__package___ during import resolution.

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 B : 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 _ loader__ 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 __path__ attributes on modules 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.

It is strongly recommended that you use module.__spec__.cached instead of module.__cached_

Other writable attributes on module objects
As well as the import-related attributes listed above, module objects also have the following writable attributes:

module.__doc___

The module’s documentation string, or None if unavailable. See also: _ _doc__ attributes.

module.__annotations_

CLSTERA AT IR £ 2472 T A RMM__annotations WSk, WHSH

annotations-howto,
Module dictionaries

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 obj ects.

CPython 2405 : 1T CPython Jf BB FZ LA E , U B ITAE i S A b 7 g %%EZ‘
B 7 SR G 1R Eh A5 . ARGRE Gt ), W] 42 iz 5 jﬁ?ﬁ%ﬁﬁkﬁ%ﬁfﬁﬁm %,\o

3.210 BEN 2

A LR A A — o il 28 SORBIEE (B 5 2 3L —79). A2 — il i =7 Hoeh R S fi

A0 RIFIET I SBEACHTER TIPSR, BN, c.x 2B c.__dict_ ["x"] (RIdBAF

FE— LR TR G AV AL E DR IEM T 50 o RAEH P REIE N BIE A PRI, SAREAERE P AR, X

PRI C3 TR RATINY , BIBEAAEE B A0 ARG 22 S AR B IE S A~ LR A et
REPRFFIEHAAYAT N . A % Python {1y C3 MRO K HI7E python_2.3_mro 75

ﬂ:‘wﬁ\%)ﬁ'rﬁlﬂﬂ (KR A N o) P —DRFEXNGEE, BRI —D__se1r JEMN c B5K
Bl S . MBS staticmethod X4HT, mﬂ%fﬁwﬁ BTN S T OREN 5. X
ﬁ%%_dict_ SR LA N 2 DAY SRR e 1 ety 5 2 ) o 4 8 25—,

RIS R AY 7L, (ER SR B 74l o
PN ZR AR (_E30 LA A —A3REEH] (R 30
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kR

B

CL

ot

type.__name_

type.__qualname_

type.__module_

type.__dict_

type.__bases_

type.__doc

type.__annotations_

type.__type_params_

type.__mro

RIEHR. HESF: _nane__ B,

KW qualified name, HiEZH: __qualname__ B

%to
R SRR 2 %

A mapping proxy providing a read-only view of
the class’s namespace. See also: _ dict
attributes.

A tuple containing the class’s bases. In most
cases, for a class defined as class X (A, B, C), X.
__bases__ will be exactly equal to (A, B, C).

The class’s documentation string, or None 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.

dhﬁ\

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.getfannotations()toreukﬂ@(ﬂaﬁ
annotations safely.

A tuple containing the type parameters of a generic
class.

Added in version 3.12.

The tuple of classes that are considered when looking
for base classes during method resolution.

Special methods

In addition to the special attributes described above, all Python classes also have the following two methods available:

type.mro ()

This method can be overridden by a metaclass to customize the method resolution order for its instances. It is
called at class instantiation, and its result is stored in __mro___

type._ _subclasses__ ()

Each class keeps a list of weak references to its immediate subclasses. This method returns a list of all those
references still alive. The list is in definition order. Example:

>>> class A: pass

>>> class B(A): pass

(ZF 50
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(750
>>> A._ subclasses__ ()
[<class 'B'>]

3.2.11 Z3ef|

RSBl L P xR R AR (W E3C) o IS BIARAT I e — A SO0 G S BB 2 7 i 44 25 1)
JEYES I &8 SeAe i P EAT AR URAE R B B, W SE B YRR A R R, &
MEAER R AR WRILB A RBE A7 HE RO G, BSOSO A 4L,
H seir  J@YERNZSEN]. HEIEMET BN RS PHAL; S UL ESCH K7 /N, 2T A
A 2 S 81 A SR IBURH 1 2R R Y 5 N0 S B 52 A0 38 25 /Y, XREAS- B Y J 1 T RE S S R AR 26
__aice_ PRINIRAR. WERRKEEEIE, MMNRTROIERA__getacer ) Ik, MM
GIT IR R AR EK

JE AR A B S A LG, AR E R M. WREHRA setarer ()
B delater () 5K, WRFJR %7 ¥R M0 P ELHEE OB S I 74

URZESL B BA B IR A AR T E, BT AR RO Pt B 457k 0r ik B4k —T5 .
kR

object.__class___
KB FRIEINZE.
object.__dict___

A dictionary or other mapping object used to store an object’s (writable) attributes. Not all instances have a
__dict__ attribute; see the section on __ slots _ for more details.

3.2.12 1/0 IR (FHMRILHHR)

file object Ferm—AFT T S A 2 FhbesE Jy 20 nT F SR A8 SCEXT 42 open () B BREL, PAM os.
popen (), os . fdopen () Hl socket XF 4 HY makefile () J5¥E GA A] BB ) 5 Le 9 R A B 4R A A Hoth o %
).

sys.stdin, sys.stdout fll sys.stderr SR ANT N TAERERARERI A« S H A BE DR I IR SRS 42
BATER S ASCABFT I, R A EE io. Text TOBase MR E LI,

3.2.13 pJEpERy

L8y fARER N AR BT O R BB RER 45 T o AT SCRT RERE AR R MRS AR Y SR A4k, SN
AT RGE WAL —TIF N

B3R

IR GITR %% A 579 a9 W] AT Python R, BibRbyrecode, AR X GRA eRHO0 AR B DX GIAE T+ bR HIONS
AL E X R R R g (B R R E U, AN RAEE BTG MHRASHES T
T RS R AZ BRI RN (B ENZFR st TR ) . SRBX G, AUEX A2,
WAEEX AR R T ORig e Bkt 2 ) .
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S izRE

codeobject.

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

co_name

co_qualname

co_argcount

.co_posonlyargcount

co_kwonlyargcount

.co_nlocals

CO_varnames

.co_cellvars

co_freevars

.co_code

co_consts

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)

@ﬁ?’ﬂﬂl‘ﬁﬁ%%é\ Y EEC (R A BOAER
2R

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

BREE I B 2R R (95ES)
—/~tuple, HA & REH REAZ BRI A TR (A
iz 2SI )

—A~ tuple, HAp 5 ek bl E BB S T
B & BEHR

—> tuple, HAEE LT H A BT

—FIRN R B bytecode $84 P FII FAFER

?/II@,/ETIZI B Wbytecode T i Y 5 I {E HY
uple

— L BB Y bytecode BT A3 BRI tuple

A FTAE SRR 24 R

A BT R

— G5 T Mbytecode i #% & BN 175 B BRETHY 5
Frefe ZOARPUEZ AT, HEERESRITRAHD
H 3.12 iR 4< 3% fi: This attribute of code objects is
deprecated, and may be removed in Python 3.15.

2 S EITE S PN

HATFXE— BB RS AR T SRS Y

PAT R co_rlags & SCHYIFARAL: R BRELBE] *argument s AR AL BRI AL E S AN B
0x04 fif; UIRBREME **keywords EVARIEZAL AR I KB TS HIBE 0x08 fif; WIRKEE—
A W B 0220 7. 1752 ] inspect-module-co-flags FJ fi t ML AE AN HERRAY I LN .
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FKAAF R (From __ future_ import division) Hf fHco rflags AL 7~ A0S o 42 Bl 4 155
Fe A TR E AR s SR R AR RN R T AR SR BRI M NRE R 0x2000 fi7; FEEERLY Python it
A< 2 0x10 Fl 0x1000 fif,o .

co_rlags HRHAALBE PR BE BE P ERGET <
AR X R BTR— B, Weo_consts HEEH— TR 2 R BN SCREFAFH - B0 SRR 5 SUh

None,

REBIREFE

codeobject.co_positions ()

IR ] — A A (R R 5 o S byrecode $84 B IRA S AL B A AT IR AR 52

kR gk L4 (start_line, end_line, start_column, end_column) [ tuple, HH1%H i
A TCHIPEEACE T g M a | AU BT RS I A7 . IME B g e TRACRS AT AN O FFER RS 1)
utf-8 FAT R

A EE BT RE S k. IR A OL T AR SR T
o P77 X no_debug_ranges BITFRERS .
o TEffif] —x no_debug_ranges BNE-—AE 4 pyc X
o HANTARMIXS AL E T
o T RSB TR B BR T ek R AT S A
BRA GO, JCALR A AT W LAY None.
Added in version 3.11.

O #ik

PR PE TR EAEARAD XS S A Z AL B, X 0] BE 2 S B4 1E 1Y which may result in a small increase
of disk usage of compiled Python SC{4: 7 FH i) i £ 25 1) B f R o Y 10 A 0 im o 23kt £
TR IME BRI/ SRS AT BV L5 B, PTPAE ] -X no_debug_ranges g2 TR EL

PYTHONNODEBUGRANGES FfIEAR 5,

codeobject.co_lines ()

R [l — AR Kebytecode HITESHER IE BREA S . H7ER8—I#E —1 (start, end,

lineno) tuple:
o start (—> int) fREFHXT T byrecode JE I FF G0 B RS & CREFEZAIE)
o end (int fH) RFEAX T byrecode JEFIR OB E (MIFEIZME).

* lineno j@—MFKbyrecode JWHNHIATZH int, BEE WL E T H N 7T BA 50
ﬁwj None,

FELE 4 B B R OERE JE b
o PSR —ERIRFLA 0 /N start,

e (start, end) JUEIHRALBBAES. BHRU, XTALM—Xf tuple, H A start
FFEET A end.

o AEAFEREFA SR XA =AY A end >= start,
o PERIBRG— tuple B end 4T byrecode HIR/N.

TILEH, Bl start == end W2 AVFAY. F IR 52 WU AL, (Hbytecode
G A BT R ERIIR LA T

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

AR EACHIRS R — AR, O 5 R Be(E -

Added in version 3.8.

MRS

WO RFRPATI EATATRE B =2 2 of, ISl 4y O TS R B R £

B QiR

frame.f_back

frame.f_code

frame.f locals

frame.f_globals

frame.f_builtins

frame.f_ lasti

R — T O PR E ), S IR
e BRI WIN A None

T IELESATRY A AT 2o DT B MRS | A
—A HIF S object . __getattr__, S
obj fl "f_code",

The dictionary used by the frame to look up local vari-
ables

P TR A A LS 7l

PR TARAE (RiE) L4k BT

WX R “HERITE S (XK 2 [ bytecode
FAFERMERE])

B TSR

frame.f_ trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_lineno

URAN None, U AEACAS AT 01 18] FH 45 28
B0 BR RS (Pl IR o 1) o 30 4 A B JRLAC A
TEME—ANFM S N_trace_lines).
FRREIEBCA False AN A MEAISAT A
BREZAT

FZBYEBON True VAARVRR RN BAEHEFIF
TR N SR B % o T | A ) S R B R B Y
PR IX ] HE & T HOR E SUNERERRTT N -
ZWI A TS - FEX LS AR B AN
B B AT (DUR T RIRIERID) . JRIEs
] PAIE S B ARSI — A Jump A4 (EPECE
T—4&iEH]).
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PR R I &
PSS E S RV

frame.clear ()

BT SRR B R A B A 5 r 2= 1951 . HF H, AR g T — generator, BUAEIK
%&4)%%’&’?5}% o XA B TATREY RO SRS (BIAN 433k —A e 9 A Hoer o DA S i
iDR

MY B IEAEIAT, W£5] % RuntimeError
Added in version 3.4.

B R

B AR R EE R M58 &R & R g g — A st g, ] R 8
types.TracebackType Eafﬁﬂﬁﬁﬂﬁﬁo

TE 3.7 A A2 BUAE R I %) g2 n] PAIE i Python (TS 2 b S5 1k o

XFF R A A R 5, 24 A4k e A B SR AR AT R TT Iy, SAERRSRETT =00 24 Al 101 9] 2 7
AW G, P AR, BT A AR AR R . (S Wiy 35 6] —735.) ERfER
sys.exc_info () FTRIEIAICAIIE =0, VARFTlisk R __traceback _ JEMERIIREL
MRS E MR AL AR, AR ER S (ARG BABISRERT G WURRERRAL T A AR
X, BN sys. Llast_traceback S/

X S CHb A X 5, U] Rl 0T G (4 I etk s A AT 4% b nexe J@ TR AR RSEHE I 22
BREF .

Rk KB m i -

817 24 BB PAT hiad %

traceback. tb_frams 7 1 5 P 51— A A object
__getattr__, MHFSE oby Ml "tb_frame",
o R KA T AT S

traceback.tb_lineno

T RS,

traceback.tb_lasti

B AT S AR JE — AR AR 2 T Re S L mi At & AT SR, WER SR KT cry B A VLRE R
except THJB A finally TR

traceback.tb_next

PRI T SR M to_next SERRIRERH N — 29 CHAEAERFERIW) , WEREA T —ZRNN

None,

e 3.7 WA KA W g B E R TS Y o

CILWEE S
RAMEPINARFIR __getitem ) FrRFTEMMNYI A S RE AN ER slice O BRBURAIE.
FEIRET R B EME: start ST stop N EF step NAHRAE; AU, None . X LEJR IR HA L

RN R TIrik:

slice.indices (self, length)

BT VA 2 — BB length FET ARV XS5 I F length 48 58 K EZHI 4 H 7201 )7 A
FAT ELANAT i . HAR WMER =SB RS e s X B S U R | start Fl stop R 15
PR step RA . BT |5 i SR GBI 42 15 TEALT) R A — 2 7 sUAb e
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RSHEMR

FRSOT R RAEME T — ki b SR e B0 G 5 R 7 B R I 7 3 B OTE N G i A
MRS, R E E S x4 MM SEBERSEBISRI—DEFSIE R R, SEkR
R R E AR R, EALYIE— P BT PR BTN R . FEr gl
WEE’J staticmethod ( 7{"]1_%%3'@@]5\_

KFEMR

FIEXNRGEETEEM, X KA gy, S M*&%’é;&ﬁh’%ﬁhﬂi%ﬂﬁﬁf 5
TiVER GAEE MR BGRAE H AT N EAE SO g, W s gk Y. ROTIR Rt N
classmethod () *@iﬁ%%ﬁu@ﬂgo

3 BT AR

ﬁ/l\%‘éﬁfP/{J_L_A‘EXEﬁfHﬁﬂi%ﬁﬂﬁﬁ%%iﬂl&!%ﬁfﬁ%ﬁ?ﬁﬁiﬂ)ﬂ R AR (A AR S 5
WSYIR) . iX42 Python SCB 2 HAF EH M, AR BITE T ZIETBHEFWEREITN.
25 Rt ﬁD%*ﬁ‘%ﬁiXT@jﬂ_getltem () WY, #EXEW*E{’J*AQWJ M = ri1 FARR
SGMT type (x) .__getitem  (x, i) BRIEGULHIGISMEDN , TEIA & SGE 24 07 AR 2 d T4
FhEAVER S| B—A 5 GEEN AttrlbuteError B{ TypeError).

FE—DRIR RN None FIRX W HEAEAR T T B0, AR—EKG icer () BN None, MK
SR AR, FHT LB iter O 51K —A> TypeError (MALMIRE  getitem ()
E%Bﬂ‘%ﬂ&ﬁﬂﬂﬁ%ﬁié’]*ﬁ AR B — R AU S BUAR B T WL X G Y, 24 2 A R L

BN, SRR TR EAEX T R L P T U?EIEELHE/J (EFERY R AT REsi A B . X Ff BB —A>
SEBE W3C B SCRYRT AR P 1) NodeList $21.

3.3.1 EXREH

object.__new__ (cls[, ])

VA DA cls RSB, new () J2—AERSHIE (B A 2450 B DARAS 75 22 42 s Hb =
), BRIk LB B RE N NS HRNSHSW LB R 2
B . _ new_ () IR [MHELR A A 2 S5 GEH A2 cls BYSE)

M A ) S B 2 B A I8 4 ) S B super O .__new__(cls[, ...1) i@ ad &R UE K
B new () Jy¥ERABE— B ZESLF SR SR 8] 8 2 Pl AR P B4 MOH O 3 ) SE 1

WR__new () FERIEERSGINRIPEAGE T H HE R ] 7 —A> cls BB, WIFSEBIR__inic_ ()

TERFPA _init (selfl, ...01) WITEBIGEIN , Hor self sl amSE S vk s
XA i SR ] .
R __new__ () RiRIEl—A> cls BB, WEFTSEBIR__inic_ () JTIRMASBETT .

—new__ () WH B FEZ A VEA AT AESEAY 128 (BIAN int, str 5 tuple) € Hl LBl IEE AR B0
SAE HE SOTSEH R R DA i 28 et 7

object.__init__ ( self[, ]

TESEH) GBS new () BiBEZ 5, RIEEHEZ BIEE . RSG5 EBAXMEREEANS
BOME . —AHEWMPEAE_ inic ) FEE, WHFIRAERRMBWAE __init () F¥E, #Um
R H B DARR AR SE B B2 O IE BRI 4Rk s BIAN: super O .__init_ ([args...]).
B GEH_ new () Fl__init_ () VMEMESERIW (H__new__ () B, HH__inic_ () &
M), FrA__init_ () JREIFME RGBSR None, TBIMSFEBZITHG]| K TypeError,

object._ _del_ (self)
TESLF A B IR o XA A A LS 2R BT (B2 ) o MR —ANHEREE ger ()
V5, WHFHIRARZEMREAE __de1 () F¥E, HLobZ 2SR B DARH PR 526 3 2835 4 1Y 1E 4
b P38

2The __hash__ (), _iter (), reversed_ _ (),and ___contains__ () methods have special handling for this; others will still raise
a TypeError, but may do so by relying on the behavior that None is not callable.
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_del_ () IPIEAIDA ((EORHERE!) Sl B — %SO HT S | R HEIR AR . XWX R &
Ao _del () e RAEELERYR GO R BN R 2 i B SEE E /Y M BT CPython
T A SR — K

YRR I A PRUES IR IAERIXI R __del () J5{k. weakref.finalize f2{ft 17—
ELUL B 7 AR 24X G A by IS8 I A S D i B e

O #ik
del x HFAHEMEWM x.__del () — WIFHXKF x BB LR —, MEEMNSTE x WG
Gl ES i NE DS

CPython SCHAN YT : — 51 MAEER ] ARHLIEXT S5 THBOAZ . FERXAMEOLR, TRERREAR o gk
MEFHRE IR IR 5 MR . B IEER— A TSR & 24— S H A SR AL P ik
Wiy R R 2T U %R, RSN E B CRYEIE S, © 2305 IAE R A B i

JRIHRAS .

& SR
g BREHLH) A .

A B
M TR _del () J7IARRIRBLEAEE , FEHIATIIE B2 0 57 R g 2 ms, BOAT B

— A5 E] sys.stderr, FFRIHD:

o _del () WAEAEEAUK BTSN, WK EEEERENAS. WR_de1 0 F
TS N A ZE VR, W RER RSB, BIANZSR IR N IAT _de1__ () T
BT AR AR BT AR

o __del__ () AJLATEMRRERS RN B AT, Ik, EREVIKNERALR (A5 K
Be) TREC BMREBEN None. Python S PRIUESEMM FRALE 4 FREABAAS R I AT 3k i 4
JRZAS BN B b A R B s ISR CAFTE MR A R B 5 I, XA BT ik S
AWREHAE_de1 () FTIEBOA I8 AT A o

object.__repr_ (self)

Hi repr O W E KA AR — DX B FRERERR . WERTTRE, XN — R0

Python FAZ, REPLH R EEFAMEIREN R (RZAELHIREE) . ARXORW]EE, WIRVIR

BN <. . . some useful description...> HJFAE. IREMEWNINE—NFREMNS .,

éi\ﬁfé)‘(Tfreprf() BAREX str (), WAERBEIZEWEGIN “AEIER" PR IR
M __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.

Wik Hobject. _repr () WARRKIET _str_ () FFAFUH BRI —NRLH) Python Kk
AT DASE 57 3 s S R A A

WERM object T XWBRANLI S M object . 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.
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object.__format__ (self, format_spec)

WL format () WEMRE. P, B XILF A EF @A BSRIEPAK str. format () VR AL AL
— ARG R FERFERFRIR . format_spec ZHCR LS T b IR FAFER o format_spec
SRR R RSB format_ () WZRBIRER, N REZHES R T ITATA N E
A, s A AR A A T T

2 formatspec | fEFRIERS AL VA DI
IR AR — TR o

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

TE 3.4 A K EAL T object ARG _ format_ Iy iR AURPAL AALMTIEZTAF, 25154

TypeError,

TE 3.7 WA K AEASTE: object . format_ (x, '') MAEZET str(x) A2 format (str (x),
"o

object.__1t__(self, other
object._ le_ (self, other

)
)
object.__eq _ (self, other)
object._ ne__ (self, other)

)

object.__gt__(self, other
object.__ge__(self, other)

PA X BB RR Ry < B HU” v B AT S S T AR I RN s x<y P =1t (y) \x<=y
WH =x._le (v). x==y Wl x._ea__(y). x!=y A x._ne__(y). x>y M x._gt__(y).
o=y W x.__ge_ (y)»

WARARE RSB B MM LI, & R ITE T RES IR M AR 4 Not Implemented o 7 IR1G
B, IR 2R ] False B True. AidSiPr LX)k n] DOR AL EE, IR L EGE 5T
PR BT A REINT (BINFER 1€ iAIRIZ&0F) , Python iR [MIEIT bool () PARESS A

Hif2 R

BRI LR, object M is KEHM eq 0, I TE L BGE R K B AE IR [
NotImplemented : True if x is y else NotImplemented . X F__ne () , BRINES T
é{a\ieqi () %Xﬂ‘?tﬁﬂ‘lfi, I}/%E(F?Ef%jﬂ NotImplemented , tlﬁi{i@ﬁﬁiZlﬁj(ﬁﬁ;ﬁ:{m@g ;
RIBMIASEIL IR, ey or s=my) REGERREUI x<=y . THARAMZEE A 30k PR

1%572%% functools.total_ordering () o

By default, the object class provides implementations consistent with 4 }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.

AR __hash_ () WHIKBGE, TAFEIENTSCRR H E HBGE I 0] R ML i hashable 35
IR B R — S T

DXL AR A SRS ERA (FELEAN SR R Z B A NS ECFMER ) Wi 1 )
Mgt () HRAXMNBFHIRW, e () Fl_ge () BXHFHIRYSS, T _eq () Fl_ne_ ()
MEZENTHCHIRE . RPN BRERRI B BURTR, A SRR AR AL 3B A i L B sk )
if%iﬁ%mﬂ{it%ii?%ﬁ BEAERO SO i, e AR B U S B A B R . R I T RAER
oW

A AE R YRR BT Not Implemented PAAMUGMEIT, == A1 1= B BT BB E is fil is

not,

object.__hash__ (self)

I A E PR hash O Wi ARG A SEH A AT 4, IR T IS A SR AR AU R set. frozenset
PAJz dicte __hash_ () WA%RIE—EEEL, X5 URESE R [R] B il B ME— R Ak S i A A [l
A d B2 S 5 R X R AT A L G A (IR, R e 4T e —A el
FxtizocA s A s . Blan:
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def _ hash__ (self):
return hash ((self.name, self.nick, self.color))

O #ik

hash () 2M—"MWFHEXH__hash__ () FEREME WA Ppy_ssize_t BIR/N. HHF X}
64 [t R 8 T, Xt 32 fiMIEEN 4 T . IR —ARISRI__hash_ () WIHEARIFEINL KN
¥ Edb AT HEE, SR E S R R S . B — S A TR B YRR python

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

WR—ANAREFENL _eq () FE, BLAEWANIZE L__hash__ () #BfE; WREE X
T_eq () HEAHE N __hash__ (), WHELFRE R HETG R ZHENEH. R4
FKEXL T AR GIH LT __eq () FIE, WEARNZELI__hash_ (), HNhashable Z L)
SEELESR A E R A TS (AR RIS A B AR B, 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).

—ARUREZ T eq () HEAREL  hash () MEPFH hash () BRAHBEN vone, 2
—EM__hash__ () J7¥EHN None B, ERMEGPRAE— DT SRR BOL S A (I IERf L5 | %
TypeError, %%Eﬁ{ﬁlﬂ isinstance (obj, collections.abc.Hashable) Hﬁ%ﬂiﬁﬁﬁiﬂb’%%”j{lx
CllEEpoE

WR—AEPT __eq ) WRFERERELEMN __hash () LB, MAAUELIE _ hash
= <ParentClass>.__hash__ B HIHIERERS .

WR—MEHER__eq () WRFERWIGA R, WVIZESRE P E __hash_ = None,
—AMNHEHENT__hash__ () PNERXHT| K TypeError fZ4 4 isinstance (obj, collections.
abc.Hashable) i FH AR R BIA ATHG A R4

O #ik
TEBATEOLT, str Al bytes W RE__hash () (AR MEH— DA BRRYBEIE “mEh”. SR
EATHE— Al Python #EAE b L RFFAA , (HEANHELEEIIZITHY Python [ 2 AR A T i o

DO A T B 138 1A U B A K A L A B AR N L N BT RCRBD O0(n?) S 24
HIERNE4 RS T . 27 http://ocert.org/advisories/ocert-2011-003.html T f#1EE .

BRI 2 R AR . Python A PIEX M FFA LML Gl ETE 32 Al
64 fifa g R AR —EY) .

% I, PYTHONHASHSEED.

TE 3.3 A K R AR o BRI S TG A Bl AL AL 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.

3.3.2 HEME M5
ARASE SCR A7 ¥R H o SO RSB ST (x.name BYGERT . TRIEEUMIR) A9RRE L
object.__getattr__ (self, name)

Called when the default attribute access fails with an 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
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__get__ () of a name property raises AttributeError). This method should either return the (computed)
attribute value or raise an At t ributeError exception. The object class itself does not provide this method.

Note that if the attribute is found through the normal mechanism, _ getattr__ () is not called. (This is
an intentional asymmetry between __ getattr () and __setattr__ ().) This is done both for efficiency
reasons and because otherwise __getattr () would have no way to access other attributes of the instance.
Note that at least for instance variables, you can fake total control by not inserting any values in the instance
attribute dictionary (but instead inserting them in another object). See the _ getattribute__ () method
below for a way to actually get total control over attribute access.

object.__getattribute_  (self, name)

W ¥R 2 To A Ml R R DA SE B R SE Bl @ e o ) o R BB LT __getattr (), M5
FASHEIH %—Tﬂlfigetattributei() BRMIEA B ZT] AT AttributeError, W
WM E (R EI) JEHEEBURE] & — AttributeError FH . S TG I 7 o R
VA, S IR 2 2 T B R [ 4 PR 5 2 T R ke U ) B T R EERAT A B 1, B4 object.

__getattribute__ (self, name),

O #ik

BT IRAE 1”?791.3J%Em{£§6 M E A BRI AE R B DL 2L R IR YR I3 T B 2
. ZWH®RT i E X

TR E EURE YT, 51— T object .__getattr_, PS4 obj Fl name.
object.__setattr__ (self, name, value)

U EAE— A @ Bl 2 R i R . X S B IE # L (RIS (PR A7 2 S 7 ) o
name FJEMEAFR, value S ENRE )%éﬁ’]ﬁ

WR__setarer () MEWREL —ADLOUREME, ERIZR ML 0ELITIE, B object.

setattr__ (self, name, value),

MR E USRI, 251K —A> F 1T Ff object . _setattr__, Miif5%] obj, name, value.
object.__delattr__(self, name)

KT setattr () HHEHAERM IMERTAEMRE. A VENIZAE del obj.name X[ TIZXZAH
O AR

X E R BURR MR, 51 % —A H I SEF object . __delattr, FfAFZEL obj Ml name.

object._ dir_ (self)

BET5 IR AR R AR SR aire O BPORA . SR IBHEAUN — D AEAR 5. dir O 2AEIR
LIRS 5 FI T HAE R -

BE LRRE i

BRIk AR __getattr_ Ml __dir_ iR IR oK B & SO B LT . B2 _ getattr_ BR
BN U228, KA — @4, IR RS R(ESE] & —14 AttributeError, HIHHE
HIEEEK B object . getattribute () RGP RBIEA @M, W __getattr  SYERIER
E"Jgdictf ik, RILBIFETI %A AttributeError, WIHRIRE], B2 AR WH H IR [0 45
HAY,

_dir_ PREINARNIESZATM SR, I HaR [0 — A FR R AR 5 R A R AR AR . HEeR L
WERAHAE, FREE MR RIRE air O R,

AHBEANEC B 2 SRR (BB R AR RIS 1), AT AR XTI __class_ JR{EBCE
H—A> types.ModuleType 3. HI:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
(ZEF 50
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(750
def _ repr_ (self):
return f'Verbose {self._ name_
def _ setattr_ (self, attr, value):
print (f'Setting {attrj...")
super () ._ _setattr__ (attr, value)
sys.modules[_name__]._ class__ = VerboseModule
O #ik
5 B __getater_ RIBLEBIBY _class_ H B B R IED MERESEAT R A4 - 2%

ViR R R (ARl i AR A g (TS I8 i e A JR P S5 L 1) A2 .

15 3.5 WA RAATE: _ class_ BIURMESCH TS,
Added in version 3.7: __getattr__ A _ dir_ AEHEH:.

&SI

PEP 562 - il _ getattr__ fll __dir__
R TR __getattr  Fl__dir PR

SCHL ik 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 M DRI A & K JE . (RIE TN a0 Semlim gt (SEBlEtkiim) . nlik
1) owner ZHUE T E IS instance J2 4 FI R VT B JEERYSEH], WAEE owner 17 0] Ja 14 W 3% [1]
None,
ﬁtjf%&ﬂygﬁﬂztjtfgiﬁ%iuE@Eﬁﬁtﬁigi£%§lﬁiAitributeError*E%ﬁ?o

PEP 252 $80]__gec__ () A — 2" ASHAY AT XIS . Python F B A B fillid & SCRr LM
R S R, BESs =07 T H AT RESORGT NS4 Python H B getattribute () 5%
RERLEAWNSE, TR ENREHERE M.

object.__set__ (self, instance, value)
A VA PARE  instance $i5 58 W I 35 2RI S B JE MR BHE value .
ﬁ{f%a WN_sec__ () Bl__delete () SFHREVER “BURRIAS" . ELZATH S A A
WL 25 o
object.__delete__ (self, instance)
T VA LA R instance $i& 7€ i) i A 5 2R 10 S B ) S e«
kAP AT REAFAE __objclass__ JEtk:

object.__objclass_

JEYE __objclass_ 2 inspect BEREENTEE M GE ERE (IEFBLE B MEA BT
SASFIBIERIEATII NG ) o XTTAIRIXTGOR UL, &R ASE I B s R f i 262 (s
T2) BISEBIERE I ESE (B, CPython £ A7E C LB R SD & Iy ik E IR IE) -
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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

JEYEV A B BRAAAT R — DR o B, R E e R . B, a.x IUEIRITT S M a.
_dict_ ['x"'] IR, SRIG/2 type(a) .__dict_ ['x'], $EFRMKIKES type (2) W BRI, A
k.

B2, RPN AMEE B ST AR RS T4, W Python W] GE £ B ERIAST M-85 1 A S 1 FH 4
RER o XA K A AR SC A A WA W AR B BT 2 SR 2% v M i A i o ok g

iR E ARG SR — N E a.x. SEIH G K a 1 5E:
A

T A B AN LR A O 32 B P AT B AR — MR 2R v x . __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'") # Foi KA RHETF

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,

BEHEARICE type, BEEATMRASTAN type. _new_ ML, VUMM A E S HAFHER]
TSR G 2 I AL A

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 .
object.__add__ (self, other)
object.__sub__ (self, other)

object._ mul__ (self, other)
object.__matmul__ (self, other)
object._ truediv__ (self, other)
object._ floordiv__ (self, other)
object.__mod__ (self, other)
object.__divmod__ (self, other)
object.__pow__ (self, other[, modulo])
object.__lshift__(self, other)
object._ rshift__(self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or__ (self, other)

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

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

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

object.__radd__ (self, other)
object.__rsub__ (self, other)
object.__rmul__ (self, other)
object._ rmatmul__ (self, other)
object.__ rtruediv__ (self, other)
object.__rfloordiv__ (self, other)
object.__rmod__ (self, other)
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object.__rdivmod__ (self, other)
object.__rpow__ (self, other[, modulo] )
object.__rlshift__ (self, other)
object.__rrshift_ (self, other)
object.__rand__ (self, other)
object.__rxor__(self, other)

object.__ror__ (self, other)

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

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

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

O #ik

MR AR BN ZE A HCR R — 126, Bt Vi s By sk, My
R T BRI AR R O R . AT Al S S A S R AT

object.__iadd__(self, other)

object.__isub__ (self, other)

object.__imul__ (self, other)

object.__imatmul__ (self, other)

object.__itruediv__ (self, other)

object.__ifloordiv__ (self, other)

object.__imod__ (self, other)

object._ ipow__ (self, 0ther[, modulo])

object.__ilshift_ (self, other)

object.__irshift_ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

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

object.__neg__ (self)

object._ pos__ (self)

object.__abs__ (self)

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

object._ complex_ (self)

object.__int__(self)

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

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

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

object.__round_ (self[, ndigits] )

object.__trunc__ (self)

object._ floor_ (self)

object.__ceil_ (self)

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

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

3.3.9 with iF4) E FXEEE

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

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

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

object.__enter_ (self)

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

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

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

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

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

& B0

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

3.3.10 EHIARMACEPHIESH

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

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

Added in version 3.10.

&SI

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

3.3.11 &R X HKE

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

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

object._ buffer_ (self, flags)

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

object.__release_buffer_ (self, buffer)

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

Added in version 3.12.

&SI

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

collections.abc.Buffer

Zenp X RHUH) ABC.

3.3.12 ¥R HEEK

X CRRUL, RO IR R SRR ] SUPRIEAE o SCT R IR i BEIE B L S35/ E T, A
REE AEXT LG T o AT R A T RS &5 K S iR .

>>> 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 A D5 AR T B0 355 28 2R X SR AE N B BT A N R 2 SE B JL A RE IR 7 YR WI_hash ()
M__repr () WRXLEIIEMBXERMEN TEEWERSR, WA ENFERERITR A & Kk
A IRRRF & SR
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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
PR AR 5 AR TE A2 18 A e 8 — AN e R G058 T A IRl JCRIRIE T, 7T DA T A Ay
I Gt S )y AR R A
>>> type(l) .__hash__ (1) == hash(1)
True
>>> type(int).__hash__ (int) == hash(int)
True
T T ER S I T S S A TR, PR I 2 getatcribute () JF
i, %i@%ﬁ%ﬂﬁm%.
>>> class Meta (type):

def _ getattribute_ (*args):

print ("Metaclass getattribute invoked")

return type._getattribute_

(*

args)

return object._ getattribute_ (*args)

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

Class getattribute invoked
10

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

>>> Jlen(c)

10

# Explicit lookup via instance

# Explicit lookup via type

# Implicit lookup

J

[)J\ﬁftpﬁﬁgﬁﬁ_getat tribute
PET — S0 b PRI 7 VAT R I
B ) .

3.4 thig
3.4.1 HER/MR

awaitable W2 FISLM T await_ () FiHE. Masync def

CRRIA T ¥ must ILFCEAEIRN G 8 B EAMEIR A —

() WL R e N PR R DAL AR Bt T R i =S
Hoh i R

BRG] g A2 2T 5 B AT SRR AR

O #ik

/\}\%ﬁﬁ types.coroutine (
FHARZEM _await_ ().

) AR A RS IR [0l [ generator iterator X5 JET W] R4,

HEA]

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.

S[E], HACH 24T

34. hiE

51



The Python Language Reference, A {Thi#% 3.12.7

O #ik

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

Added in version 3.5.

> BI
PEP 492 T A KA SRR R E .

3.4.2 hHIEMR

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

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

coroutine.send (value)

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

coroutine.throw (value)

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

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

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

coroutine.close ()

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

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

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

WAURIE—A> 4 i RERXR .

object.__anext__ (self)

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

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

def _ aiter__ (self):
return self

async def _ anext_ (self):

val
if

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

raise StopAsynclteration
return val

Added in version 3.5.

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

7>

Bz o

M Python 3.7 FFlh, __aiter ()
iR

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

object.__aenter_  (self)

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

EELERMT _exic 0, (CARWKIHET B

object.

S B SCE BRI — AR

() ATRAIR[B]—A~ <7 3 £ 28 2R R 3 i K

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

EAEH __aenter_ Ml __aexit_ JPikEEIAT.

7l

~

R —A> T F AT R

il

N

R —A> T FH2F £

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

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

thb) :

Added in version 3.5.

&
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cHAPTER 4

HATIREY

4.1 BEHGN

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

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

4.2 HREHE

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

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

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

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

IR FRG EAE— S, WA A SR Ae &, BRARA W A nonlocal Bglobal, AIRAFK
IPEAERR)Z G, W4 i, (BB ARG B ) A8 B By Jmy i As B SO R g e ) IR A B A — X
B R AP E S, M B R E

FEAERR Y SCAS R B4 PR i i DA 24 BRARAIT AL i S ST R % 40 BRI 40 2

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

« The bounds and constraints for type variables (lazily evaluated).
o RAGNAMIME (151 R0,
BREEAE A E AR LA T3 AN ) T e A I
o FREAEMRBERS 1 1) H P A0 B 2K 4 25 ) o QPRI REAE R S A E— N RAE 2 Y, B0
Pr T B NN IR 55— AR IR Y, AR 4 AR o i PRI 24
b E LR APR, R E RAEIR R NAR BRI T— R . ORI TAES e AR, J5 & Toik
VI ITEEAE I 7 S A4 PR

o FREAE B R R R A v ic1d, yield from awaic B :- Fikat. (XHREREE ST
VPR P2 O AT 0 7L A )

o FERREEAE IR G LI 4 R BEAE P AR SR st on Toca 1 AR HIANAE . X MRS
S, DA VA HOM T DAZE R T A 305 B 25 | AR 44 5

o BIRPREAE IR EA — DA AR, (HIZA R 2 SOBRAEAE 3k A E LRI S ) qualified name Hi o
MR, XS RI __qualname_ SR EATEE AR SRR 1.

Added in version 3.12: FRYE(E k2 7F Python 3.12 F1{Ek PEP 695 [—#4r 8] A

4.2.4 15HK{E

The values of type aliases created through the ¢ ype statement are lazily evaluated. The same applies to the bounds
and constraints of type variables created through the type parameter syntax. This means that they are not evaluated
when the type alias or type variable is created. Instead, they are only evaluated when doing so is necessary to resolve
an attribute access.

NVIE

>>> type Alias = 1/0
>>> Alias._ value_

Traceback (most recent call last):

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

>>> T = func.__type_params__ [0]

>>> T._ bound___

Traceback (most recent call last):

ZeroDivisionError: division by zero

ﬁt&bﬂggiﬁigi¥§%E3§§£%U4§E@AA,valueAA,EﬁﬁtﬁigéggggﬁéﬂgAA,bound;A,Eﬁﬁﬁaﬁﬁﬁﬁﬂﬁj7ré§@ﬁgliio

AT A 2 BEE T 24 0 B I 1) 44 s TR A 1 R SRR TS I o Bl TSR AR Fe i
ey e B [SE Sty

from typing import Literal

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

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

4.2.5 AEGAZEMZREMAT

CPython SZBLANYI : JH PN IZ$EEM __builtins_, PEASUOREE T4 H P URZERERR N E
i 4 25 A A W B % i mpo rt builtins FFAH N HAE SOZARER i JE Pk

5 AR A PATAH ST P iy 4% 25 ) S B F Rl R e R A S A R A4 PR __builtins_
RIENN X% AR (FEE— RSO &8 2B Z ) o BOATEILT, 47
__main__ B, _ builtins_ FERPEBIR builtins; SFEARAMHAMAE RS, _ builtins_
N2 builtins B H SHFHE—A004 .

4.2.6 5EHFEMNRE
] 7S B A BRARAT R AT AT T S SR A i o X RS DA R AR S4T B 1 42:

i =10

def f():
print (i)

i = 42

£0

eval () Fll exec () BRBBCA A SEREEREER T AR AN AR . 24K T ATEYA I35 1) SR A 4 Jey iy 44 25
] PR B A R AT A R AE ST L % i 44 AE I, TR AE AR A 25l exec O Hll eval O
B TS EUN R R AR R4 25 H] . R RIEE— g 2SE), WE S FENAER T .

43 BE

S5 2 P A AR R 1 T A AR DA (B AL B DR A e 3 A PR — BT 2K S SRR SR I 21 1Y
PR F1A, BT LAY i A AR Bk 2 A i 3 I e A R A A A 1 14 R R 1 JH Al AR B
A3

Python f#Hr i & AEA M Bz A7 i A 3 (BIANTAE PR E) ImHES] % 5% . Python F2 )7 thnl Lid
W raise IR BAMG A RE . FHECHREL cry ... except IRRPRIGER) . RIFAIN) £inally T
BOUARSTEF AR, EHALHRR, 2T a AR S KA R EH ST

Python [R5 RAL BRI <21k B S Ab PR AT DAL S 28 T A A M8, HAESNZ kAT, B
BB SRR E RN B (BRARE A DUR BB A B A AU B ) -

YR EARPUEIN, RS S ZILREPRIIT, BRI R TOER.  Toie @M Ao,
BT EIMIEE, BRlE YRR N systenExit B,

S R L BIRAR RN o except TR SRIGLOIR SRR E5 | HFLBIR LSRR 4
LA o SEBIMDE L A BN, A KRR AR (S R

O #ik
57 H A2 Python APT BALISES Sy . FLN A Al RETE Python T2 BT HUAS I A 2288 -3t A 04 A%
AN BAGAEAE 2 A AR s AT AU B

TSRy & o) Ny AR Reraise % & AN radse iR)ATEIE -
1 B BRI o Tk SRR BT AR S A B e PR B T T
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CHAPTER B

SNRS

—module NI Python KA 1L importing FAERLREWE U5 1A I3 — AR NSRS o import 4T JE A E I H
SN T, EARME—A . importlib. import module () VAN E ) import ()
25 PR B T DAY R & B TH S AHLA

import WEAMEEE TN BB RIGE AR, RIFRHE RS R0 E 2 410/ b i) 24 55
import EAYHIEREAERE X __import () BREATHAIFF A E LS E. __inport__ () HYIR
MIE 2B THAT import IBAAFRISERAE. HS M inport 154) T MEA TR EHAER 24077,

X __import__ () BB AR TR 2R DA B AR R 2 B AR A 4 . AN ] R A R LU
ER, BN ASCEFNE R4 A (36 sys .modules), HAFimport HAISHATAIMISEHAE.

Y import EAIMHNTE, FRUEMNE __import_ () BRESWIMA .. HAh & ERHSARGEMHLEH (F]
Ul importlib.import_module () AIRESIEFELET _ import__ () I EANTH C R 2R LB S
AMLH .

W AMEEHPT B AR, Python 28R, WK FHLA1 4 module X4 HHIEAILE . W
FREABFRIREHAR S|, W£5] K ModuleNotFoundError. 4K EIHH S AMLHINT, Python £ 5L Fh
TR AR R AG A PRI . X SESENE ] DAL (6 F R SO R i) 2 R R I ME SR g g

TE 3.3 AR AEAT: FARGEHE B AL E PEP 302 HHg s — B gk . Aag I an S

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

5.1 importlib

importlib BIHURE T —AFEE M API Ak 5 F ARG HITZH . N importlib. import_module ()
AL T AH t[zﬁ]%i@ __dmport__ () HHfERE. HREEM API AR R MHSAIS. BEZHTIESE
importlib $jC =1

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,

62 Chapter 5. ARG



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

The Python Language Reference, A {Thi% 3.12.7

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

TEF AW, &7 sys.modules ARBEMFR, WIAFFENH R R FEFAMBEL, 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

WNARARE A FRIIBIIAIE sys .modules AF], WPKRF AV Python (55 A M DA AU INZZA L . 1t
MRS PR MR S, B & 4% 28 Fio 3 25 o ARARERAY AL 55 2 00 1 2 75 RE AT P R0 SR R 21 1%
AR [F) B SE I PR AR AR5 N B EATTE R BE N BT R R 2R el ]
.

Python 8 7 Z BN RAFHF AT 56— HBE AT E (LN BT, 58 NHIE U E LR S5 HIER
B ZASBINE AR AL import path BRI import path &—A> {1 ST RGPRARE zip SR AL E
G F. Bb DAY IR RATRE A E AL B IR, Bl URL 45 5E Y 5EIR.

FANUENZ TR, BT DAIAHT A 2485 DAY JRAS R 48 2R ) 0 Bl AR T 3
ARSI A B I MBS, AR ENTRER BT E AR, SR o] —A> RS AL, XX S
AAHKAF BB, 52 ARSI e BRI ] o

LA A 1A KA AR AR M S A0, AR R A B AT Y B RS GOk
AL -

TE 3.4 AR R AR A 2 Hil Y Python A, AE4REF S EHHGR D 722k 35, BUAEE MR [l BEH RS 5
B, Mo aamEds. MBS AR, EIIHRE S5 A el .

5.3.3 BAF
FANUEI AT YR i EAYLE AT SAB AWM TATH FASEAT.

T TAE R AR AR, AR S A RE M AR KA, H sys . modules ZAFAARERIL. X
FVFTCH T HEL sys.path W2, RETBIGE BN BB, JoH T RENHEE L 1 sys . meta_path ¥l
BEREN R, BT A,

FABEB T 2MEN sys.path (8 package.__path_ ) SRR —H5, TEBE|E AT KR AR
HHEG R . AR T2 M sys.path_hooks IRAIHTAI AT IXT S, FARWT Frik.

5.3.4 TiRE

YIEE A PRHIBIRTE sys.modules HHR A, Python ZHEE MK sys.meta_path, HpWHICH1E
FAREOTR I o X LA AR H U DA 1) DA JE B N1 15 0 Ay i B 44 FRAOBIE . JUk i Aidh
TSI N £ind_spec () BIITE, ERZ=ASH: AFF. S ARGEM (AIER) Hisd. ok
PR AR R AT A S m e Af i 2 15 RE AL B RE 44 PRI .

AN 2R T AR A5 At R A ] A PR E % RS, ERR R ] — AR R . WRE A REAR % 44 B
BB, 2R W] None. IR sys.meta_path 4P FR F K R AR AT AR B PLIAXT G, WKF5] %
ModuleNotFoundError, LM HAMNT| K G5 ) LR, HiGreAdR.

TCHAR AR AR find_spec O IR MR AN =ABH B DR AR 58 B IRE 4K,
BIAN foo.bar.baz. 5 " ANBHO BB RN R H - XT R R, 5 -S40 vone,
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EXF PR 1, SBoASECN AN __path JBEE. GURMNAT __path  JBHETEDIN,
M| £x5| % ModuleNotFoundError. 4= NSHCUERFPANERTY G N HIRMIABHX S . ARG
TEF A A A —A B AR .

X BAAS T AT SR W] DA Rl [y e . BN, ARBEITIS R BLE  R 847, WA foo.bar.baz
FEEPATHRA T, TERAD TR A AT (mpf) LI mpf. find_spec("foo", None, None). TE
B A foo ZJG, foo.bar ¥l L5 R F oA S A, A mpf.find_spec ("foo.bar", foo.
__path__, None), —H foo.bar 58J83A, TG — K mpf.find_spec ("foo.bar.baz",
foo.bar.__path None) ,

—

ALETLE AR A SR T A . 2448 None PASMIRF QAN =SB AR, X AL 2
ﬂi[]Noneo

Python (KA sys . meta_path HA =FCkfedifidy, —MATEIM P ANERIR, —FELEE AT A
REERE, A —FhIE WS AR B import path (58 (Ripath based finder).

TE 3.4 A K AT JUERR B IR AR find_spec () HYEE T find module (), JFHXICHFM. &
SREATRE AT AR I SO AR , (H AN STER R AR AR LI £ind_spec () B2l HE

FE 310 RARKAEAE: ARG find_module () MAEKFT| % ImportWarning,
%E3.12Hﬁ2ﬁ2iﬁ3§5§§:find_module() Eiﬁ%igg%o ﬁ%ﬂiﬁﬁ find_spec() o

5.4 g

YRGB B, S ANLRRAEN BRI e (RO EErnad) . R AR
BRI P e A T R A TR B

module = None

if spec.loader is not None and hasattr (spec.loader, 'create module'):
# B E 'exec_module' W R FEZmHE HE L E X,
module = spec.loader.create_module (spec)

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

F RAMXHERBEEAELKE:

_init_module_attrs (spec, module)

if spec.loader is None:
IFLST
raise ImportError

if spec.origin is None and spec.submodule_search locations is not None:
# 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]

THTERL A R 40y
o HSRAE sys.modules FIFAESREAIRHIBERRI G, P ABMES T LA HIR M.

o EMBAPA TR Z BT, SRBHIAFAET sys.modules 1o X—mifRKHE, PMIRBHAH
ATRE (E RS EH) S AMEH S HUeRHEME sys.nodules AIPT IRTERINE O T 9 TC K12
AR R 0L 1 2 U
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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

2 FATLZALH] (B4 importlib APL import & import-from IEAJEE WERY __import_ () N#—
AT, AR i 4 25 (A P S TR — X TR R 48 . B, QR spam A — TR
fo;,mmu?%%/\ spam. foo Z Jii, spam ¥FHA—NE0EBIM N TR foo B, BUNMPER W FH
SELER:

spam/
__init_ .py
foo.py

H H spam/__init__.py FHEUITFIJLITHE:

[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'>

Fie B 1) Python Z RS0 M, XEHEEKTRER S NIRVF, HELE @3 ARG — D HEARE.
(RIFAA ) — S B UNRARAE sys.modules['spam'] fll sys.modules['spam.foo'] (FlUNTE_ FIRRAZ
JERZ AN, WS F AR M HIE Y foo JETE.

5.4.3 Module specs

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

The module’s spec is exposed as module.__spec_ . Setting __spec__ appropriately applies equally to modules

initialized during interpreter startup. The one exceptionis __main__, where _ spec__is set to None in some cases.

See ModuleSpec for details on the contents of the module spec.

Added in version 3.4.

5.4.4 _ path__ attributes on modules

The path__ attribute should be a (possibly empty) sequence of strings enumerating the locations where the pack-
age’s submodules will be found. By definition, if a module hasa __path___ attribute, it is a package.

A package’s __path__ attribute is used during imports of its subpackages. Within the import machinery, it functions
much the same as sys.path, i.e. providing a list of locations to search for modules during import. However,
__path__ is typically much more constrained than sys.path.

The same rules used for sys.path also apply to a package’s _path_ . sys.path_hooks (described below) are
consulted when traversing a package’s __path__.

A package’s __init__ .py file may set or alter the package’s _ path__ attribute, and this was typically the way
namespace packages were implemented prior to PEP 420. With the adoption of PEP 420, namespace packages
no longer need to supply __init__ .py files containing only _ path__ manipulation code; the import machinery
automatically sets __path__ correctly for the namespace package.
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5.4.5 {ERHY repr

BOATE LT, AR HA — Al IR repr, (EUR AR DMK RSB MERCE., TERI i MRS L
B 8 A RS R 119 repr.

AR A spec (__spec_ ), FAMLEIRF A B4 A repro AR BRI Bk A F] spec, F
N F SR AR ) 45 A RT A BRI VE— A BRIA repr. BEXF 22K ] module._ _name_ , module.
__file_ PAMemodule._ loader_ fE 4 repr B A, FRHTMZERKE B EAIAE.

AR 2 B s 0 L U

o WRAHEA _ spec_ JEME, H A AYRUASASE S S8 H KA B repr. BT 111 JE@ 1445 "name”, "loader”,
“origin” #{1”has_location” ZF4¢

o MRBIREAAT _ file JRTE, XSWOHAERER repr f—if)
o WERBHREA __file {HEA _ loader_ HIEAN None, MMM ZRHT repr 2B VERIHL repr

g —i 7>
o MFFHARNGEL, E repr RO __name__,

TE 3.12 JRA K HEASH: module_repr () H Python 3.4 2955+ M, 7E Python 3.12 b g fS b H A TER
B repr VTSI B A -

5.4.6 EEHFEFHBHRY

1E Python M .pyc UFMBCEAFFIHZ A, EXMAZAF RN MR oy BOCIFIER. BOAT
OUF, Python i 1E B 5 A GEAT S A ARAF IR SCAT A o 8 SO TR BRI R /R SE X — e AEIB AT
FARG S O AT S ORI SO AN IR SR ORI R

Python 37 HF “ETIG A" A7, BUORAFIE SCIT WA B G A (BT AN /2 HoOooHde . APAe pi A e
A cpyc UM KA RURARR A Y. X TR A AU T A1 . pye SCH, Python £33 idh SK A A Y SC
(A 25 SR A (B A ST v P W i (L NS R 8 A AT 5 e B SR i TRUBL T I i ) G A7 SO
B E R, Python £ B AE T B A — Bk A BUE T Ay M e A7 S0 AT IR A AL Lpye C
1, HREHAFAE Python gl & BN E A7 AR HiE BT MAR pye SUAARERAT R T il i
——check-hash-based-pycs ﬁ:ﬁjﬁ‘ﬂéiﬁo

1 3.7 JUA S A S T 36 PO oy SO, FEBGZR, Python FUSCREEE FIIRORHSE T 1 F)
APMATILTE

5.5 BT HBEMEHRE

TEZ B Z42 M, Python afi f JLMERINR STk fR & s . Hoh 2 —Rpath based finder (PathFinder), E
SRROE—DEAZE B JIRBimport path. B8RS HHEE— DI TREBIAE.

BT HARR AR B S IEARE I T A . BRI MRS H L SRR B RIKEIRA A
TE AT AL B E JE BAR ) BRA 2% H AR

RO AR 26 H AL 3R AR L A S B 1A SO R G A R BT 1 5L, T AR B2 Rl R SO S 2 51
Python 5% (.py SCIF), Python F45R (. pye SUMF) PAKIEEE (B . so SXF) . FEARUERE S zipimport
B SRR T, BOARSAR 45 H AR 4R IR REAL BB AT oK H zip SRR s SO 262,

PR R T SO RGN . BT ARG ) URL. s 2 A ) sl T DA 240 i i AT Ae] At 37
.

BT RS AR AR SO T BN 8 TR AT RED A E ] nT R R B AR A5 H RO 2824, B, AnSRAR
TS SRR 4% URL R BAR 40 H , ART DA S5 — > S2 B HTTP 15 SCE M 2% B ARty 8 1. X4
F (ATPRIASGR) 724 [l — AN SCRE N iR MM path entry finder , PABEHRIREU—A>% I IEASR H M4
BRI TN 2 o

FHAC A AR FEVE A T 2R B X— ARG, FHlidmera path finder Mpath entry finder WA~ AR 1E
KB EAT. XN RUN A RAFIE AL, SRR, BAE S ARt DA 75 0B 1,
1%3‘%%5@*1@%%1‘»%?_?1[]%ﬁﬁﬁﬁb"%j@r%o Fealdh, TR ARSEN T ALY G, FELH
3l sys.meta_path ).
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MEZT, B H AR A R L BV BT AR A & R i SC By, Sebn b, WERTEM
sys.meta_path BFREETHARMIAL AT, HA AR H AR PRI

5.5.1 BEFEEKSE

path based finder 2 5T BN MEE L path entry FAFHR AT E (LB Python BRI . ZHHARKH BT
TRER 2 XX RG P ALE, (HENIFALZRT L.

YER—RhICis et $as, path based finder SEBLT _FSCHIAK £ind_spec () PMY, (HE2EEIIMATF T —
SERFINEL T, AR Ok g AR R AN Mimport path ZEFR AN o

H =125 Hpath based finder, sys .path, sys.path_hooks #l sys.path_importer_cache fFffif. &

YR __path_ JEMERSPH . EOMRM AT E B AL s

sys.path W F—MRHBIHRI B RO B FATHRSIR . BRI H pyTHONPATH PRIFAS H DA K 2 Fl
5 RN LI L JRATBRIA AL B . sys . path YR H AR E SXUIF RGP H R zip SUUF XA AT
THRBIINELE “fiE (S site BiBL), HI40 URL S8l PEA#5F . 7E sys.path HI Y4 HUE S
FieR s A HA B SR AR 2 B2

path based finder J&—Fhmeta path finder, [H 5 AN 23 8 13 V8 F b SCHE & 09 2 T B AR A R A 1Y
find_spec () F¥ERIGBimport path % . 4%\ find_spec () & A path S}, EXE—Al#
HI AR Al A REE NI T S AREA __path_ J@ME. W path ZH0CH None, X
NEREERFA, FFEMH sys.path.

BETHEmERGa BRI PNENFH, IF A& RS BRI H XY path entry finder
(PathEntryFinder). [ROARXAMRIEN] GEARFES SR (BIUIRR A stat 0 MHITHE), BT HIENE
HRAS S UERF— DR IRARAC H LT B AR 2% B AL A A7 X NZRATRRTE sys.path_importer_cache
eI O AL A 44, (RIS A7 S8 PR A7 O 2 A A 0 G JEAL SR T importer X52). @i X Fh
Jr, XH4EEpath entry LB Wpath entry finder W) EAE SRR R A BT PG ATLAH N
sys.path_importer_cache BFRGAT AL H LASE il T B ARAY AL $RAF I T IR 26 H R

WERBRAR K B AT A7, BT M ERAF S sys.path_hooks HHEE AT XS, XTI
PR IR L2 5 B AT MASWA S8, EERNEEAEH . BT X B0 R M)
MEFR PR AR S5 H Wpath entry finder, B{25| K& ImportError. 3T PEAEMEIHETHH ImportError BN
Y IERE S path entry AR i path entry finder . %55 298 BB AREE A Timport parh Wik A~
BT AR A PR TR S AT R R S th B o (BT AR SCHE R Sl
()46 UTE-8 sl H e a5 ), WREFICEMIBSEL, EWiXE| K InportError,

MR sys.path_hooks IAMEEHI A IR Wlpath entry finder, WEET FEAZM AT £ind_spec () ik
FH1E sys.path_importer_cache HIff A None (F/R ILEE AR 4% H %A XTI AR AY) H3& ] None, IR
Wmeta path finder FoIEFRP)IZAL .

W3R sys.path_hooks HFHEApath entry hook BIH XA BIIR EE & —A path entry finder, WPAN ML
2P R B R ARG R — MR RS UL, e AR (]

MHITAEE R - =D E PR RN - AT sys.pach W HAMS HICA AR B, WA
RKI24H TAE HSEAAAE, W sys.path_importer_cache HURSIFHATEMI(E. HK, M EHA K
%Xﬁ%ﬁﬁi’f@ﬁiﬂ@ﬁi&ﬁ:{%%ﬁﬁ?ﬁo %E, EE sys.path_importer_cache F)ﬂEE}EH}JFE’ﬂ importlib.
machinery.PathFinder.find_spec () R [ EEAAF /& 2P0 M 1l TAE H g JE2 45 R

5.5.2 FRIZFEEH W
N SR E MR R A, W T 4 a4 S AR A AR 2, B AR A% H AR R AR AL T SE B
find_spec() jf{io

find_spec () LMW NSE, MBS AL TZERELFR, AKX (FTERY) HARMEH, find_spec()
1R AR Y 5E S TR AR DA . XSRS UL 2B gk A (HH 464N .
KT S ML R R R OB R U AR R Ay & S [lporrion, ARG H ARG SR

submodule_search_locations &ﬂ\j*&@/ﬁl}%{%}ﬂ@ﬁﬂ%@o

TE 3.4 WA K AASTE: £ind_spec () B0 T find_loader () Al £ind_module (), XHEIAEABE HEIFH ,
{H4HE £ind_spec () K& XIHHHA .
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BIHM SRS H AR A T e S SL X WA E 57 W ¥R TR RS — A SE B £ind_spec () « NARFFI] G
W, XD HENSHEZ. (B, WREBGAHE®SE LLHT find_spec (), X MBHE FE
find_loader () X —NSH, WESFABIWTEEREMFR. £ind_loader () R [F]—4>2 jodl, Hr
B — TP NS 1T 46— T2 fiv 44 a8 [l portion.,

KT G HRAEHAME AN AL, 2 B4 H AR W R L e A i i LA 5
find_module () F¥E. (HREBEKH AL find_module () FYEWTHHLAAN LA path 280 (‘B9
WSSOk B AR TR TR R 4 AR E ) .

A HA A find_module () JFREFM, BN EASRVFEAR A H 2548 0 i 4 25 8] 4§12 fHL
Jr. MR find_loader () il £ind_module () [AIIAFAET — P EfARAK HEHAN T, SFARGKEERZ R

find_loader () MAELE find_module () »
FE 3.10 AR RAEASTE: A RSER) £ind_module () ] £ind_loader () AT KX ImportWarning,
TE 312 fRAR K HAS T : find_module () il £ind_loader () EWHEFEE .

5.6 B ESARSE

BB FARG B TRV BBR sys.meta_path MBRIANES, |, K H5E 2N A 2 LT
BT

— AR AT B 5 3R RS S TR R B AT A TS S 0 5 1 5 AR G AL AP, IS B 4 PN LY
_dmport__ () BRECWTREMLAE T . X ARSI th T PAYERTER R oz, R ARSI A
NG EEPR

MR B MR e B IEAE O AR B T AL (MRS SARSE), AFE#
N\ find_spec() %IZ{ ModuleNotFoundError ﬁﬁiﬂiif)’zlﬂ None ?j]:/@ﬁ]zTo ﬁ@ﬁ%%%ﬁﬂ%ﬁé}ﬁ%@ﬂ:ﬁ
gksri, M5 RIA R

5.7 BHEMFIA

MR AR AT . —DHIB SRR AN G HIEITLG . PIDEE 2 HIR S FRm 2w
W LGB A, B RS Z R RS ARG B, NI R -

package/

__init__ .py

subpackagel/
__init___.py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

R RFE subpackagel/moduleX.py ibsg subpackagel/__init__.py H1, DA FSAHEERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

X P ARIABE ] import <> B from <> import <> A, (HMDMHRARBERNEE — B0 Ko
JEHFE T

[import XXX .YYY.ZZZ
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WML xxx. vy, zzz AT FRA, H.moduleY A2 NERUANE IR

5.8 Hx main__ BY45FREIN

X§F Python F' ARGERYE _ main_ BEHUE—MRFIRIELL . IEAITES — HFNE, _main_ BZE
R RS EEEIIAIENY, 5 sys Ml builtins R, HE, SIWPERNRE, BIH AP =HIT2E
HNER . KRR main PERIAEAE 7 RO T AR 1 FH AR T PR B IR A A R T
5.8.1 __main__.__spec__

MG __main_ BHIIRMHI I, _main . spec_ PR EMMIHEIE None.

4 Python Fflfill -m WETH BN, _ spec_ SPLBONAH WAL W IHIBAME VL . __spec_ HATE
_main_ BEHWERPATRAHR, zip XFEILE sys.path 6 H #— N2 U T,

15 HAM LT _main . spec_ SHEHH None, IMATHF _main_ MTIREHEE ST A
BB

o RHBPIR

. —c PRT

o M stdin 1547

o LM PRAD AR ST

AR —AE LT _main__.__spec_ EJEN None, BPARIUAFMEBAR L AT AR — R
FA . AERBEAOE _ main_ HETCEURAER, WEET -0 JT K.

EE RV EEAE _main_ XPWTF—APAIRABIRHE _ main_ . spec_ WUMINMIBERS, B2
BN TR AR KRR T AN [ if __name == "__main_ ": RIRERAIGACASERAL
SAERRPAIHTE __main__ v 45 8] I G 1 2 AT -

5.9 &E 3k

FALH A Python A4 2 H) £ 4 B & A TARKINAE . JEARAT AL ULI] 38R AT A RY, (HAEIR S %
SR Z SRR A A BB

JRUGHY sys.meta_path BUSTLIAIL PEP 302, J5EZ:RY4 &L L PEP 420,

PEP 420 >y Python 3.3 5| A T4 % =17 ¢, PEP 420 if5| A T find_loader () WMYAEN find_module ()
R

PEP 366 i 7B __package_ J@IE, TAEAH AR R XA

PEP 328 5| AT 4% F1 R AAXH R A, HWIWRIRE T __name_ 153, H%H PEP 366 25 _ package
I ek i Pu

PEP 338 5 ST RN A AT -

PEP 451 £ spec X PN T X HE MR G ARSI ER . IR MBS0 RER R TTHER AL I A
P X LRl R VF 7 ARG — L APT S A R R A 2 i — S8 vk

g
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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

7
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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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3237%%ﬁﬁq:iﬁ§ﬂﬁiﬁi%%%?iﬁitﬂif?E@fﬁﬂﬁ%ﬁ?ﬁ, B b AE R R AE A R yield fll yield from
k.

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
Hsend (), WIEEHRE ML LHIZ T HEIE.

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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&SI
PEP 255 - fj " pk 2%

7 Python FIALE M #R Ay ie1d TRATHIFR I .
PEP 342 - jifi i Wi 04 A i 257 5 DL blp A

R s APL FITEVARHRIL, (AT AR AR SR A PR
PEP 380 - ZH4T40 T AR AS R 14

FIA yield from IFIAMIHRIL, PATTEHIZATLS TR AR -
PEP 525 - 251 k2%

T 2 MR BR RSO AR AR S REXS PEP 492 JEATY ARG I .

AR E 2B E

AT/ TSR AR I . BT T4a i AR s R B P07

T VE R A s O AR AT IR I DA R 7 25 1K valueError .

generator._ _next_ ()
TFIR—A> A S R R AT B M AT yield Fh N AL BRI AT 24— i bR Ko
i next () JPIERIWIEAATIG, MR yield Lk SR IE N None. FfifF R ARELATH F—4
yield ik, KB AEBERRF RS, T yield 1ist MARBRIIZ  nexc ) WTHMT . W
RAWAFEA TE T —MEBR Y, WIS % stopiteration FH.

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] ])
TEA AR AL ES | R — A58, RN AE A BRI =R 0 R — M. WA s s 7=k
FAMERR S, WPREG] & stopIteration . WA WA REE ARG AN R, 8025]
KT RN, WiSE S Eka i .
TERAP R, HIT AR A L0, BT raise XTI
HE RN T IR, MR FE4 s, E% 3 IHMUAS Python B . rype ZH0W R—1 57
WAL, 1 value N R— ARG QSRR value, WIRFRH type ¥ 15 ZRARIRIC— 5601, Q0
PMLT traceback, XK BRI RE ., B NWAEEGELE value PIIIIA _ traceback_ J@IE#ES
PSS
TE 312 A K AR 55 — N2 44 (typel, valuel, traceback]]) £ 4% 5 Hl Pl RETE A £ HY Python it 4
SR

generator.close ()

EEEX%%@%&%@E‘J&E%]Z% GeneratorExit, ﬂﬂ%i&%ﬁ@é&%ﬁﬁ%ﬁtﬂ E'ZE?Q]ZFL ﬁ%
FIKT ceneratorExit (T ARIMRFH), PATHRKMPFRREIHAN 5o ARA Mg 28 T —ME,
WERFG] % RuntimeError. QSRA ARG A TAEMHAL SR, EREAEHRA N . R4 A E
Sl TR E S AR IR TR PAT M c1ose () RAMULAT

BIF
XHE—NRIRAYHI T, R T AR AR A S e e A A T
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>>> 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.

WF vield from BRI, B “Python 4 AL Wiy pep-380.

g o 15k
TE— Al flasyne der 7E SCIY pR BB J7 35 B yield 220K 30 & b — 2 5 i ok 202 o —

N

A~asynchronous generator B4

AP N R I, B SR A2 S R AR R G S . IR R SR 1
@%Eg«i@%ﬁ%ﬂﬁo S AR G R RN ATE R R B asyne for iR, FEITAEfor 1A
FZE AR 5

A A 5720 A AR I 7 YRR Bl —A~awaitable X4, AT AR R ERE B3 . BUIRES, AT
A yield KKK, FEIEERFUIHEE, £ vield list RIS ERFHIIE. 54 MEH—
B, HEEWE A RTRIRSSPRE , ORFFRFA RIS IS E . 809 TSR AR AT 5
AL BERRAS o M ATIESF Fr 2P A N O T YRR 8] — X RIGIRE I, 2% e80T DA RS 4R 2230
1, 0 yield kLR — AR AREE . IR AT yield FkA A ERP TIRE AT T Y
Jrike WERRMM__anexc_ () WIZERA vone. HMAHE, WA M asend ), MERFEZEELR L
TR

MR AP R WA i W oreak, WAL PHGE, B0 HALRF M RATR H, 2R e 720 i B
R 2B TIF AT RES | K e s ) A R SO TR SR B - VR 1 B T 4 A 55 1) 2 i Jo 30
e, BURAES A AR SR SO T R I B FEORER O AR . Sy 1B LR R L, R T b2
Wi actose () JiTAR R I P 57 40 25 S A S A IR AR B 2 S E IR v R 23

e e ae B0, yield R ARVFI AL e ry SEMRERIALE . B2, QR0 A s e Hopk
24 (TR ECR S| B E B ) Z BRI, W ey 5K yield ik nl i 52k
B rinally FRIPATRIG. TEMAE N, N BB %R AR s R BT 55 P B2k se M
ﬁﬁ_&cﬁ%-%ﬁﬁ‘%%acl ose () FEFFBATHNR BIMIFEXSGE, A AR R Y £inally FAF5DA
e

R T RETEFAGIR LGB PAT I AACAL ], FEOFIEIRR 2 LA 448 B, ez
LRI R aciose () BHATZIRE . XA 425 ZRTLUEA I sys. set_asyncgen_hooks () Rt
Wro MEWRIEAES, R A AR RIS RAEC T 6 45 35 DMEXE SR AALIT I o 56 448 5077/
Z2Z N B F/AE Lib/asyncio/base_events.py [ 1) asyncio.Loop.shutdown_asyncgens SZH,

yield from <expr> FIRFUMIRAET AL AR BT {5 Afik e 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

BRI ZFRRAE A — AT IR (F ) e SCRRE. INERRRE. BRI R RXE5R . RSBl
TENBATATEA __call () IFEMRRER TSR ) . BrA S HERE AR E 20 B BOR(E) -
WS B2 S0 Y T MR IE R parameter S FRH)TEIL -

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 .,

Y] *rexpression W, BRI EE M ERL U FATH o XA R MERF SO E 25 40 K 5
R IR] B85 ) 6 S IR 56— D IEUE 2. 44 RT3 2002 Python ARRAF (B4 "max—temp °F" 12
AEZH, (RS AT AR AT IE TR SRS ) . AR BN R -5 H A 1E U S PUiC R4
RS PEE, SFE AR IS, WAFIK TypeError FH .

/] *identifier B **identifier MNAMIIEASHONBEPNEAL B SHCS Ml KBTS AR

TE 3.5 AR K AEAR T pREUA 2R RGN ~ F1 o~ 354, (LESEOTRRIRAEERX SRR () 2
&, MREFESHOTRRRIE IR (+*) ZJ5. H PEP 448 K23l
BRAESI R T RE, WHBRSHRIENE, REMEWRATEEN None. R [BME T X BT AT 7 H X410
PH,
R KRR -
e B
The code block for the function is executed, passing it the argument list. The first thing the code block will do
is bind the formal parameters to the arguments; this is described in section ¥ %% & 3. When the code block

executes a return statement, this specifies the return value of the function call. If execution reaches the end
of the code block without executing a return statement, the return value is None.

PR B 5 Tk
FAALERMO T RS A XN BRI AR 4482 I built-in-funcs.,

SIS
AR [THZRH — A LB

KI5k
JHFTHIRZA A P 5 SR, A AR SRR & R BRI RS — 0 RSP S —
=3

e ge il

VHTE SN _call_ () Jriks HRURATE O T %07 v

6.4 await FTirz

Heitecoroutine (AT ASE Rf—Sawaitable 35 . R BELEcoroutine function NEBEH] o

await_expr = "await" primary

Added in version 3.5.

6.5 mIEHFT

FIs B IEE WAE A M) — iz BT B (A0 SR AL A LA A MM — Itz AT . Apvkan
T

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

Wik, fE—DARMERE SRS HAFRE 8, @R AR (XA & IR EER IR
RSRAET ) @ -1xx2 2R -1,

FIZFAT SIS EORH N E pow O BRBHAMIARIIESC S8R N AS T A SRR E
FRIFTTIBT . BEHSE S SHRHOTMIAZRE, SRR 2R

6.4. await TixxX 81


https://peps.python.org/pep-0448/

The Python Language Reference, A {Thi#% 3.12.7

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 (),
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* 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

FrRA CEMFRY “=JtisBAF") T Python iz 5 i B R AR L 5ELL -

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
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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) -

- WRZARA BT YR g 1obal Binonlocar iBAIH: %A PRI SE E 224 Bl =
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,
W2 2 BN i SE B S A Ao R AEL Y 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)

PAESEE A BE __debug__ Ml AssertionError fRHAAHTEMFNNEAR R . FELHILH Y, NE
ARhE_ debug_ TEIEHTEIL N True, TEWRIMLALM N False WA QATIEIUN ~0). AIRAES N
ORI, AT AS A & assert TEA) A AL ATAURS o 3V R A TE RS 7 B A & R ok X
MR BB MG R — R B 2R .
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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

vield WAIHETE AR R T yield Fi5 K. yield i) AT ISR W AE (o FH 263411 yield 23k xCiB A7 i i b 401
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 A HTE ) (UL E L generator e BN REIT , I ELAUR T2 1l eR K50 RS AT . 7 R Bl SC
i yield AR PABEAHZ 5 SRR 2 2E it o 00T {1 1 pR

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

7.9. break iﬁ’ﬁj 97
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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 WWHIEAEM T A LA CHERFE D] . EREWE I ARy & R i . SR 4E)R
AF BRI ATREAR I E global SKHET, ik B HiZAS &t ] AR 1] 42 Jay A8 BT R b P TRy 4 Ry A o

TEglobal WA A4 FRAHLER] — ISR INIZ global WA ZHIRAE PR .

TEglobal IHAIHAH A FRARER E SRR SEL, WARREHAE R wich iR except THIMEMR, PA
Mtor TEREIRIIZR . class L. BRECE L. import iHA)EAF EFRE S .

CPython SZBUANTT: 245 Y LB AR B BER FrA Ay LR IR, (HARE A AR B i, BEAR
KA SR RS R B K, R R P A 5 3

FOF DER I global EXRTERIITE S o BAUN S global /A [FIFHH AT AR AE . FriilHD,
HAETERBEAE N E exec O BRETFAFHR BT R global IBA)FH AN &4 1% K B0 H i S
B, ML EFEX AT RS EA 2 32 240 5 2 R B0 H A T ) global iEA)500A  iX [A]AE1E
T eval () fil compile () K%K,

7.13 nonlocal iE’)

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

YRR E SGIRE (W) LA R ) 2 SCpnt, LA Ry e Y delol 2 60 L € 1) e 50 SRy
PERR. nonlocal WA LIS HH AR RATHR 1 2 BIEAR R B AR b 4852 1 44 Bk B ARVFERERY A
R FHT 0 AR A AR SRR AT . MR D AFRAEZ A AR A PR, WIS R Y 485 «
R A AARAEAT TR SRR AR P H R E , B AFAEAR R AR, W& 5] % syntaxError.

nonlocal 1741 IV FH 2 B8N R AR IR AR . AR — A8 A EAE 5 nonlocal 5 B2 il 48 4 H BX
WfMEDlU%%‘I%Z SyntaxError,

& SI

PEP 3104 - G SN2 0 i 795
A Knonlocal IHAJMIMTETLI .

FOF BUIER I nonlocal @XMANTERINTE LI HAUSAE S H— P RS BV . Ziolobal
A G
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7.14 type {E74)

type_stmt = 'type' identifier [type_params] "=" expression
type EAJFEI—AEA504,, B typing. TypeAliasType HJSEH.

Bian, AR T 2RA 4

[type Point = tuple[float, float]

RPN /i

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

annotation-def f§iE—AMRIEIF AR, HATMRGRE sk, HAIL/NER.

KRB 2 WE R AR A P PORME R . 4O EASPORIE, R 4l %I 54 1
_ value  JEYEVIFIEIE A RXPORIE (S IIE 1L X AVFRENS 5| M RB0E LAk,

RA A T PGB AEZ FRZ G IR T 29 & SRiZAME. WSR2 R 5 2 TR .
type PR KXEEF
Added in version 3.12.

& B0

PEP 695 - RIJE 55
FIAT type HHAIFI T2 BURA R B TETL -
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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 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range
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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 FAAHICHD, WS A AR AN AL AR E ARSI R R AL #IE

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

' R SRS SR TR, BRARIEE—A finally FAIEMSIE T —A58. FElENSEESBIHRFENER.
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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,

KRN BT CE RN __enter () k.

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. FRGEPM LR SCEBIERI__exic ) Jrik. WUREAIRRR IR th R H S, WHZRAL, (EA
I G SRR SEULIBL  exic ()0 B, FHZHL=A None %L,

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)

try:
TARGET = value
SUITE
except:
if not exit (manager, *sys.exc_info()):
raise
else:
exit (manager, None, None, None)

WRAZATH, WAPHEAEL D wich IBAIRERAMBE LA F N SCE B

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

TETE BT

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

Wl A RS wE 24X 2 0 H BT SCE B Bl

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

(Cawy
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(2 k30
K
SUITE

T 3.1 JRA K AR T SCip 2 B SCkisa.
TE 3.10 A & A4S B Support for using grouping parentheses to break the statement in multiple lines.

& BH

PEP 343 - "with” {4y

Python wi t h iEA)FIEHEA . SR

8.6 match &)
Added in version 3.10.
VEPCHE A T A PRI S . TRIA AR

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

O #ik
ARATHH BRG] SRFRIRKALT

R VU7 —AERE A (BRAE case J§), —AHARE (RTE naten J5). %M (FTHRf0S
i) K5 HAREBEATICR . f2

o VCRCRIECRIE (WP R s s ) .
o TJRERFUCHCIIME LD E B — B F b X OHTH e A R i dE— 2 .
FHEF match Fl case Esoft keywords .

H

> SI

« PEP 634 —#5MLARRICHED . #ITE
o PEP 636 — 5B DTHD . Hofe

8.6.1 #IiAR
VU5 /)2 iR AR AR I T

1. X HARFRAR subject_expr sRIGERFLERAENICEH A HARME. R ERERLOLEES, W
H] the standard rules #4 7 — 4~ G4 .

2. HAMERHKIR S case_block YRR IEATUCHS . PEEC AT 52 A B KLUUAE R iiA . DT
fitl 24t T DA S A ) — SRl T (A SL A AR G0 o HERR AR 40 o FU) RS 2R B i e, LA
FIE UL SCo SRR P Bl R b 7= 2B ) A PR e o Bl T PR T B iP5 il , W CATEVC LI Ay 2
Jafdi .
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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): # Mismatch: 200 != 300
print ('Case 1'")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2'")
case (100, y): # Matches and binds y to 200

print (f'Case 3, y: {y}")
case _: # Pattern not attempted
print ('Case 4, I match anything!')

Case 3, y: 200

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 "x" (capture_pattern | wildcard_pattern)

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

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 defparameter ("," defparameter)* ["," [parameter_list_starargs]]

| parameter_list_starargs

parameter_list_starargs = "x" [star_parameter] ("," defparameter)* ["," ["**" parameter ['
| "**" parameter [","]

parameter = identifier [":" expression]

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

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 M PATIEA] . BT &7 24 B SRl aiy 44 25 18] HoRF R A4 AR 4B 2 B — AR B0 5 (BRER
E&ﬁﬁ@%@%ﬁﬁﬁ?@ﬁﬁ%@@ﬁ%ﬁéﬁﬁ%%ﬁ%ﬁ%,Wﬁ@ﬁﬁ%mﬁ%ﬁ%%éﬁ
fiv 44 25 8] o

BRBCE AT RREA s U 2 bR O A S AT e

— A BRBUE ] AR — A Z A decorator FakA T AL . 24 R BOE SONIFAE AL 3512 ek J0E SCAYPE Tk
HOR R e R ORI SRIEE R AUE — DRI S, B AR RAE I ME—S B SB A -
LR ME R0 B e R AR AR RO R - AR M & DARRE D7 35U o TIneA S A

Qfl (arqg)

Qf2

def func(): pass
REEEMT

def func(): pass

func = f1 (arg) (£2 (func))

AR Z IAET RGBT A 2 Im 9P E B 4 FK func.

TE 3.9 A AR T BRBCAT (S AR 30 assignment_expression XM, FEZ AilA T, HiEE
MR AZ MR, PEZ 0L PEP 614,

A DATE SR S OB S0 R L A FE S Z A 365 45 th— A R 2 2 (813, 3 RF I AR AR A 2%
HHZEECEZ R 2R fEafTh, RAES R ANREY_ type_params_ J@PEPHREL. HS 527
A TR

TE 3.12 JiUA KA A SR S5 32 AE Python 3.12 Hgi ) .

B AWENT S B A = ik XS A, ZRBOAs B “BOAEZE” . X —1 A
AEMERTES:, X Kargument W] ATETR T i i, (ERERS D0 T 2 MES M BOAERE. Ak

A BRI A 55— 2R HH B AR A S (B 2 O R B coc R R IZ R B docstring .
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%/l\%i}ﬁﬁ%ﬁi}\ﬁ, JRSTAAE™" Z IS B HA BROAE - XA R IR R AT IR H
i,

BRINE S 2 AERAT PREOE LN FATIIF ORI . XT8R2 bR B SO 2k 2R —
W, MIERY TR LR E R R o X — AEBINE S AR 4, NS R e 5 S )
IR S A AR R EUB M T g (B B isin 7 —30) , sekz EECAE RSB
%ﬁﬁ%%)\ﬂ]@ﬁﬁ%ﬁ%o Geid U AR — AT e (T None fEBRIAMEL, 7 e Bl o s 2 e 1
PEM, B

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

BRSO T AR R — A oA SRl . R B0 T B2 2RISR I rA TR SIE, 50
e MAESE, S0 BTSSR MBIME. WAL identifier” XFERIEN, BEXBHILH
R — A ITCHRAENAL MBI G E SR, BRI — 200 ARAFAE" > *ident ifier” EAEAIE,
BB — B A PRI AT BOMNY K TSR, BOA N — DR R S . e
B"*identifier” Z JFHIIESHR MR KB TS N R A it K 7SN 167/ ZRIESH
se (U RAE LS R el i (7 BB AL A

1 3.8 JUAS AR T MIDAREI / BREUES BRI (UR O ETE S . WS PEP 570 TN -

Parameters may have an annotation of the form ”: expression” following the parameter name. Any parameter
may have an annotation, even those of the form *identifier or **identifier. (As a special case, parameters
of the form *identifier may have an annotation ”: *expression”.) Functions may have “return” annotation
of the form ”-> expression” after the parameter list. These annotations can be any valid Python expression.
The presence of annotations does not change the semantics of a function. The annotation values are available as
values of a dictionary keyed by the parameters’ names in the __annotations__ attribute of the function object. If
the annotations import from __ future__ is used, annotations are preserved as strings at runtime which enables
postponed evaluation. Otherwise, they are evaluated when the function definition is executed. In this case annotations
may be evaluated in a different order than they appear in the source code.

TE 3.11 WA & A A8 3. Parameters of the form ”*ident ifier” may have an annotation ”: *expression”. See
PEP 646.

OV KA CRIBE R —DAFRARED) DAL BIERIKA P AR AT RERY . IXFRZI] lambda 2
B, Btk Wiambda 523k X —7 . $5{ERE lambda FUZ ) LR B0E L —FRILE A B der” 154
Hh o SRR R ] DARR T lambda A3 0E S B AR i BORAE 25 HoAh A4 B "de£” JEASEFR B
NIRK, PEAE VAT 2 2B R R E AR -

BT BT BRUR T 505 . e IR T de £ /) 2 X — R B O AT ]
Wi, PR R RT B 1G  PE A T DA 7% def VIO BRI RS B, TGS 4 & 5 4
& Y.

& B
PEP 3107 - pRi%chsii:
S R R Y R R o
PEP 484 — R 7EfiR
PRyt AR S B L RARIR,
PEP 526 - 28 W balk 0 iG L
IR R Y)GE, AR RS BIAr &
PEP 563 - ZER I brii R4
XAHFEE AT E L AR R T AR A AR T B 2 B SR o SE SRRy B i) i 5 | A o

PEP 318 - BRI 1L 34y
SIAT BREAI BRI AS . AR ASEXE PEP 3129 5| AKY,
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8 FEEN

classdef = [decorators]
inheritance = "(" l[argument_1list]
classname = identifier

"class" classname

8
HE SCRRRATIERT G 5 X (B AT e S AL R 2R 25 4y —):

[type_params] [inheritance] ":" suite

") "

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

Wt Je JEARFAE BT AT IO (B I 6 5 4502) AT,

(o P BT B 14 Sy i 44 2 ) A ) 4y i

sl (AR, KA TG REGE L. ) MRAEHPAT, HIATIOR 92 7 R a4 25 ) &

BORAFS — DN RBE G 2pld, HERE AR E MR L, BT

Sl PR AT Y SRy S iy 44 25 1) o

KPR 1 4 Jr i 44 25 1B 90 BN 42

The order in which attributes are defined in the class body is preserved in the new class’s __dict__ . Note that this
is reliable only right after the class is created and only for classes that were defined using the definition syntax.

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))

e 2R RN -5 s ECR M e AR 7] o

GRS SR E B R AR

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

R, S0 PEP 614,

A list of rype parameters may be given in square brackets immediately after the class’s name. This indicates to
static type checkers that the class is generic. At runtime, the type parameters can be retrieved from the class’s
__type_params___ attribute. See ;%7 % for more.

TE 312 A KA A B ERIE S S )2 18 Python 3.12 AT o

Py D IR 7RI SO E LR R 2R IR IR EA TR LSl prdt . SEBlEMnlilsd self . name
= value TEJEPBOE . RALPIEMEL AT "se1 £ . name” FoRIERYTH], 241 77 305 ) i s 4
JETES BBl 2 B JE . BRI PR VRSBmO E, (HAE 57 G TS (E T RE S EUR Bl
WIREER . ATDABE 4 ik 25 SR Q) A AN R S B9 A S5 il AL B

& SI

5 A string literal appearing as the first statement in the class body is transformed into the namespace’s __doc___ item and therefore the class’s

docstring.
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PEP 3115 - Python 3000 (¥ 5c %

ORISR S BIERRIPR L, PR T UMl i A7 JO R R SR
PEP 3129 - 33435

SNSRI PR, BB R iR 2 AE PEP 318 g5 ARy,

8.9 hig

Added in version 3.5.
8.9.1 hiZFEITE L

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

Python Wi EL 1T T DATE 2 A8 EHER AR (B Wecoroutine) . await Fk3X, async for ARasync
with FUREFE MR BRI AR 1

i async def iBYEE LAYREUE R ATMEREL, RIEENIAEE await B async KHETF.
TEMDERREA ] vield from Rk k5] K syntaxError.
eGSR

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

g%ﬁﬁﬂiﬁiﬁﬁ await fll async PR IR B MY FEZ HICA HEATOE R R BN B4 1EOR B
Fo

8.9.2 async for i§H)

async_for_stmt = "async" for_stmt

asynchronous iterable 2t 7 __aiter_ ¥k, 1Z I ¥E S B #1& Blasynchronous iterator, ‘B W] PAYE H
__anext__ FEPEH RS RS,

async for WA FLVFIT (M0 20 n IR AU SlE ATk
PATR AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETH L ST

iter = (ITER)
iter = type(iter).__aiter_ (iter)

running = True

while running:
try:
TARGET = await type (iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:

(BF )
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(#2 E50)
SUITE
else:
SUITEZ2

FESH__aiter () Al_anext__ () TR
%Ehbiﬁéﬁiiﬁkéiﬁbﬁﬁ}ﬁ async for‘ﬁ§¢ﬂ¥?§[2i:SyntaxErroro

8.9.3 async with i&/4)

async_with_stmt = "async" with_stmt
asynchronous context manager s&=—fcontext manager, RENSTEH: enter F exit J5 % P IEIAT .
PATR AR

async with EXPRESSION as TARGET:

SUITE
~ \) Sy .
e EASEN 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)

BiESW__aenter () M__aexit__ () TRBHE.
FEPMEREUAZ M async with {BAP¥5| % SyntaxError,

& B0

PEP 492 - {§i il async fl await 53 550 P
FHIMENE R Python H ) — N IE U BAR S, 3G IAH I 1 S ik .

8.10 ARBIFSIIR

Added in version 3.12.

type_params = "[" type_param ("," type_param)* "]"
type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "W jidentifier

paramspec = "xx" jdentifier
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Fd (g 2), & MR 5 & ATREE & RATE S5 %

def max[T] (args: list[T]) -> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def @ iter_ (self) —-> Iterator[T]:

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

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

M EYE, X R R A2 R R AR Rz A R B R OSSR ASA R, SR H
TEIBATI, 2 B GEA T N5 HR R R 2 B R A A,
RASHOE BHAE KA, RBCRBG A AR JERI 55 (1) PR RELSHOT ez B SR
FR AT, (ENREEH AT U5 G, FEAH] def func(T] O : pass ZJF, BEHEAIEAPRIAGE
T T IXABFR AE NSO, RS A RO S RAOE S0 E TR F ARk R A
OANBEAR BB, @27 AR A 20 AU, EEPe iz B g i Al
Generic functions, classes, and type aliases have a __type_params___ attribute listing their type parameters.
RAGE SR 73 N = Ff:
e typing.TypeVar, H—P @A BN FIA. NIELEYF, EXERBE AR UE T —1
BphRA,
s typing.TypeVarTuple, JEITERITHRM—ESHAFRETIA B ~1s). MIELEPE, BRE
HE R Z R U T
s typing.ParamSpec, JEITERTHEIMN R SHIZATRRTIA Bl ~+p). MifSCEPF, BHER—
ANHTTE X R TES .
typing.Typevar A DAEAAEE S (¢ ) JFIR—RIEARE CEE A 29 %, B 9)arysmkaksh
AEE Bl T int). MIEX EYF, XEWE typing. Typevar BEFRI/RIIRILHAERIXTERIN T2
B, B9 EERES MR ATTHEE T —HAR (Bl 1 (str, bytes)). JLHFREAB AR
K ARA (FRE, B T I A TR R — ). U 28 B4R & BB 295047 26 P Ay 2 20 v ik
— 7
XN R B S P RIETE IR typing. Typevar, JERIMZARTEQIBZ BRI R FASPORME, R
HTEMLJEYE __bound__ Fl __constraints_ BAMPTFEN A LPORME. EMENE—5, FHEER
TR Ao AR 33 ORI B AN 2R A TSR AH
typing.TypeVarTuple %thping.ParamSpec:Z<ﬁﬁﬂﬁ¥§ﬁiﬁﬂﬁié@ﬂqo

NAEIT N T A SRR S A

def overly generic|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec, TypeVarWithConstraints],
*d: SimpleTypeVarTuple,
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8.10.1 ;ZRIFEE

Z AR PR R
[def func[T] (arg: T):
WIEESE M T

annotation-def TYPE_PARAMS_OF_func () :

func

T = typing.TypeVar ("T")

def func(arg: T):

func.__type_params__ = (T,)
return func
= TYPE_PARAMS_OF_func ()

BCHL annotat ton-def JE T iz fF A, BALEATHIFR R KIRABEFIEMATR. (5 T0H b
EREFPIBNY: YRR cyping BOMIRHEI, THAEBBIET 1 csping. Tyoevas B9
b1 .

2 B R B AR A T P SR BUE 2 AR AR A A TSR, (H B SO BB s A 2
RS TR R, ARSRBGE SR AL AR -

@decorator

def

func[T: int, *Ts, **P](*args: *Ts, arg: Callable[P, T]

some_default) :

BT Typevar 4B5E M 1E 1 RAL PSP, XS T

anno

func

DEFAULT_OF_arg = some_default

tation-def TYPE_PARAMS_OF_func() :

annotation-def BOUND_OF_T () :

return int
# In reality, BOUND_OF_T() is evaluated only on demand.
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple ("Ts")
P = typing.ParamSpec ("P")

def func(*args: *Ts, arg: Callable[P, T] = DEFAULT_OF_arg) :

func.___type_params__ = (T, Ts, P)
return func
= decorator (TYPE_PARAMS_OF_func())

KERX A A FRU DEFAULT_OF _arg TEIBFTHF AN W SEPR405E -

8.10.2 ;Z &k
2 BRI 7

[class Bag[T]:

IR T

annotation-def TYPE PARAMS OF Bag() :

T = typing.TypeVar ("T")
class Bag (typing.Generic|[T]) :

__type_params__ = (T,)
(A
8.10. LB EIIR 123




The Python Language Reference, A {Thi#% 3.12.7

(B L)
return Bag
Bag = TYPE_PARAMS_OF_Bag ()

X HEER R annotation-def (NEEIFH) R $8H4R21F A 3%, M4 FK TYPE_PARAMS_OF_Bag fE/~
LI T SRS o

PRI RA K H typing. Generic, {Z AU ELSSHI C T S AR AE S 02 BUE I #6475k
B, TR AR AE I AhE TSR AR /R 0%t 34T T 158 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 ZRIZEHIFZ
type VAL AT IR G 7 B4

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

B T 2AHERATVE TR AR PASE, XA T

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

annotation-def VALUE_OF_ ListOrSet () :
return list[T] | set[T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

XH | annotation-def (NE—NEIEW XHET) 8 7 21F A %, 18 TYPE_PARAMS_OF_ListOrSet jX
FERI RS AN SRS T LB 48 2

gix
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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

SRR T ML R AN 6 WL AT S RS VR P O 5 R, (ELX 5 BE ) Python £ 17 il AU W B 2 A T«
—/N5E 31 Python A2y AL/ ML P BeAT T W EAIBRIERII T i, (B394 T R4k
RE, HA sys (BFARGMRSS), builtins (WEKEL. FHLAK None) Ml _main__ BRSb. fefa—1>
B T 58 R PP B A TR LR 42 e iy 44 25 1)

&5 8 Python A2 Fr B TRIA R 19 Bl i i) SCHFRIA -

fRe s T AT e AL SR R FEBLIFOLT , B AN BCRIA T — e BT, T2 BRI
AT — 26085 (TREAE GIER) . SLRTRIRIIREIREE S — DS BRI BRERIRTE _main_
iy 44 25 8] A 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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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/3.12/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*

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.

#

#

#

#

#

#

#

#

#

#

#

#

#

# Match zero or more occurrences of e.
#

#

#

#

#

#

#

#

#

#

# Commit to the current alternative, even if it fails to parse.
#

# 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

\
|
| return_stmt
| import_stmt
|

raise_stmt
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'pass’
del_stmt
yield stmt
assert_stmt
'break’
'continue’
global_stmt
nonlocal_stmt

compound_stmt :

| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

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

annotated_rhs: yield_expr | star_expressions

augassign:

V<<=
'>>="

Thx=1

v)/="

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'nonlocal' ', ' .NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)




The Python Language Reference, A {Thi#% 3.12.7

(B L)
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:
| 'elass' NAME [type_params] ['(' [arguments] "'")' ] ':' block

# Function definitions

function_def:
| decorators function_def_ raw
| function_def_raw

(BT

~
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function_def_raw:
| 'def' NAME [type_params] '(' [params] ')' ['->' expression ]
—block
| ASYNC 'def' NAME [type_params] '(' [params] '")' ['->' expression ] ':' [func_type_

':' [func_type_comment].

—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:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:
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| 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+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally block]
| 'try' ':' block except_star_block+ [else_block] [finally block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
(BT 0
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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_pattern+

closed_pattern:

literal_pattern
capture_pattern
wildcard_pattern
value_pattern

|

\

\

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal_ pattern:
| signed_number ! ('+' | '-"')
complex_number
strings

|

|

| 'None'
| 'True'
|

'False'
# Literal expressions are used to restrict permitted mapping pattern keys
literal expr:
| signed_number ! ('+' | '-")

complex_number
strings

\

|

| 'None'
| 'True'
|

'False'
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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:
‘ tnov NAME !(l‘l ‘ |(| | |=|)
wildcard_pattern:
| oo
value_pattern:
attr ! ('.! (! '=")
attr:
| name_or_attr '.' NAME
name_or_attr:
| attr
NAME
group_pattern:
| '"(' pattern '")'
sequence_pattern:
| '"[' maybe_sequence_pattern? ']'
' (' open_sequence_pattern? ')'
open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?
maybe_star_pattern:
| star_pattern
| pattern
star_pattern:
| '*' pattern_capture_target
| '*' wildcard _pattern
mapping_pattern:
‘ l{l l}l
(ZEF )
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| '"{' double_star_pattern ','? '}’
| '{' items_pattern ',' double_star pattern ','? '}'
| '"{' items_pattern ','? '}'
items_pattern:
| ', '.key_value_pattern+t
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: '[' type_param seq ']’
type_param_seq: ','.type_paramt+ [',']
type_param:
| NAME [type_param_bound]
| '*' NAME
‘ %% NAME
type_param_bound: ':' expression
# EXPRESSIONS
# ,,,,,,,,,,,
expressions:
| expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef
(BT 0
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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:
| 'nmot' 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
1lt_bitwise_or

|

|

|

|

| gte_bitwise_or
| gt_bitwise_or

| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
|

is_bitwise_or

eq _bitwise_or: '==' bitwise_or
noteq bitwise_or:

| ("!=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or

(BT
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lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '~' bitwise_and
| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum
# Arithmetic operators
# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor
| '+' factor
| '-' factor
| '~' factor
| power
power:
| await_primary '**' factor
| await_primary
# Primary elements
# ,,,,,,,,,,,,,,,,
# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)", "obj"
await_primary:
(BT 0
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| AWAIT primary

| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices:
| slice !',"
| ','.(slice | starred_expression)+ [',']
slice:
| [expression] ':' [expression] [':' [expression]
| named_expression
atom
| NAME
| 'True'
| 'False'
| "None'
| strings
| NUMBER
| (tuple | group | genexp)
| (list | listcomp)
| (dict | set | dictcomp | setcomp)
[
group
| '('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:

| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

]

(% 750

# lambda_parameters etc. duplicates parameters but without annotations

# or type comments, and if there's no comma after a parameter,

# a colon, not a close parenthesis.
#
lambda_parameters:

we expect

(For more, see parameters above.)

| lambda_slash_no_default lambda_param_no_default* lambda_param _with_default* [lambda_

—star_etc]

| lambda_slash with_default lambda_param with default*
lambda_param_no_default+ lambda_param_with_default*

|
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','

| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+
| lambda_param no_default* lambda_param with_default+

[lambda_star_etc]
[lambda_star_etc]

(]
’

&'

(BT

~
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lambda_star_etc:
| '*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| '"*' ',' lambda_param maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
| "**' lambda_param no_default

lambda_param_no_default:
| lambda_param ','
| lambda_param &':'
lambda_param_with_default:
| lambda_param default ','
| lambda_param default &':'
lambda_param_maybe_default:
| lambda_param default? ','
| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
| '"{'" (yield_expr | star_expressions) '='? [fstring_conversion] [fstring_ full format_
—spec] "}'
fstring_conversion:
[ "™!" NAME
fstring_full format_spec:
| '":' fstring_format_spec*
fstring format_spec:
| FSTRING_MIDDLE
| fstring_ replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END

string: STRING
strings: (fstring|string)+

list:
| '["'" [star_named_expressions] ']'

tuple:

| '('" [star_named expression ',' [star_named_expressions] 1 "'

set: '{' star_named_expressions '}'

| '{'" [double_starred kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:

| '"**' bitwise_or

| kvpair
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kvpair: expression ':' expression
# Comprehensions & Generators
for_if_clauses:
| for_if clause+
for_if_clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '[' named_expression for_if_ clauses ']'

setcomp:
| '"{' named_expression for_if_ clauses '}"'

genexp:
| '"('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
| '"{' kvpair for_if_ clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:

| args [','] &")'

args:

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

| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| ','.kwarg_or_starred+
| ','.kwarg_or_double_starred+

starred_expression:

| '"*' expression

kwarg_or_starred:
| NAME '=' expression

| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| "**' expression

# ASSIGNMENT TARGETS

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:
| star_target !','

(BT
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| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ',
star_target:

[ '"*" (!'*' star_target)

| target_with star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| '(' target_with_star_atom ')'

| '(' [star_targets_tuple_seq] ')'

| '"['" [star_targets_list_seq] ']'
single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !'t_lookahead
t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary ' (' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: '"(' | '['" | '.!'
# Targets for del statements
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

| '"(' del_target '")'

| '"('" [del_targets] ')'

| '['" [del_targets] ']'
# TYPING ELEMENTS
# ,,,,,,,,,,,,,,,
# type_expressions allow */** but ignore them

(BT 0
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(B L)
type_expressions:
','.expressiont+ ',' '*' expression ',' '"**' expression
', '.expressiont+ ',' '*' expression
', '.expressiont+ ',' '"**' expression

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

| "**' expression

|

', '.expression+

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

# END OF THE GRAMMAR
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APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAF AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e Ellipsis Wﬁﬁﬁ:o
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 FIFRIEIFE N 1ib2to3; AL AL K Tools/scripts/2to3, ), 2to3-reference.

abstract base class -- fili% k%

MZEL TR ABC, EXfduck-ryping BI#b7E, BHEEET —FE SR O RYH =, Mz N HEAbR T
Bl hasater () WA TRIECH S H R (BIEERE A7 %) . ABCHIAT BRI, X
RIHFEGK 5 H A2, HAMIBERE isinstance () fl issubclass () FrAAT: TENL abe AR .
Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
B ) i (FE do M) . S ABREAMEL (FF import1ib. abe BIHH) . ARATPABIA abc
iR E H 2y ABC,

annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .

SR AR B bR B A TR T R, HAeRAR R SRR R B AR 2 o IO . ST R
E{’\J __annotations_ fﬁ?ﬁﬂi}%ﬁqj o

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI A NLH. BiES I
annotations-howto | (s F AR 1Y i S0 Bk o

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RHEF A TR BOR I PRI AR (B0 name=) SCEAEN W ETERTHATA ** B97
PCHLER A 25BIRUE, 3 1 5 FEPA X complex () BT I BT K7 S 4L

complex (real=3, imag=>5)

complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

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

B R R A A B . A7 ERRAEALIZ L7 5, ARETEY:, [ETHAR
AT R— A R P R (L2 B X0 5 TS Bt

7% Wparameter REFZLH , H W SHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
MR RIS L aenter () Fl__aexit () JiEKXtasync with A IREEIEA T o
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
& [l hasynchronous generator iterator BRE. BS5M Hasync der & XHIVMEREARFLL, ANFE
2T EAE vield Rk A= E— R fEasync for FEERHH A .

BEARTEE 2 g 5 P A e bR AL, (BAERLEAGOL ] BRI 79 £ M B AR E . WRGEEE
FIREME L, T PRSI S

— AP N R BT BB F awaic TR B F asyne for PARasyne with A,

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator FREUITBIZIIXTE .

WX G & T asynchronous iterator, 4 /__anext__ () JriKI I 23R [0l — W] R LKA T 5
A AR R R BUAR BB R — A vie1d Rk

Ay e ld SUGRAEEALE, TN G RIFTIG (AT RHA R ARG try i56) . 4% F
B R B KRBT anext () DORE HILATT SRR AR, 2 MBI R AR
7. =0, PEP 492 il PEP 525,

asynchronous iterable -- 5525 n] Gk %

— A PAFEasynce for iBAJHE NS . BT BRI aiter () IR E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT aiter () Rl_anext_ () FEMM S, anext_ () QHUR B —Aawaiable 3
%o async for AILF L ENIRM__anexc_ () FEIR BRI ERFXT R E B H G K —4>

StopAsyncIteration fpdy. H PEP 492 5| A,
attribute -- &1
KRB — ARG, EESH S REEAFRRG . 250k, RS o AT @M a W]
PAHT 0.a K5I HE .
WA G AV, FERGOE ST 24 Fo X 4 5 AR IR AR E— DRI i e 2 v ARy, il
WA} setattr () o XAERYJBHRICEM AT REARTIN, MU AET getattr O FIKEL
awaitable -- WZEFENF 4
— AW HEawait FIRA P HXS S, WA coroutine U@ BA__await_ () FIERIXS. S0
PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
file object REMBTLE 57 A af %o RSO R Bl FE DA IR (rrbr, twor B e+ ) $THF
E]’Jj(ﬁi sys.stdin.buffer., sys.stdout.buffer DA io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
J1iE S Wrext file T fRRENS LS str XFTREI LIRS .

borrowed reference -- {i§ A 5[ Hi
TE Python [y C APT i, 551 I —F L5 M, BHZN R RIEHEARAZG I M. Rxs
SN B8 W — A B S Te . BN, B3R RIS AT AR R X G2 ) 3 i — 1 strong reference
R 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
BAEAIEEGS . PRAT R R SO A S i B KRS

FACPETRZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
ZIBIF413E bytearray PAK bytearray [ memoryview, JHABEEAEZIR ZFEHIEHR AT AR
XTG C HEEEAT R, X MR R AIH] 138 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

function, BRI JEFmethod %5, BT WIS LI T __ca1l ) TIIARRMSEHI)E TR
P XA

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TEwith iBASEEE X enter () Fl__exit_ () FEREHFERRSMN S . S0, PEP 343,

context variable -- |- F {25 H;
— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
AR, Prf 4 H AT NAE TR SEAH SR HES ], SR I AN IR R 5 7. fEL24E C-i%
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
MEFEAL BEFWKE . EfTT#Edasyne der AR S0 PEP 492,

coroutine function -- 8 %L
iR [l —>coroutine ST BREL . HIFERBOT @it asyne der IBAIRE X, A REE Fawait, asyne
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for Mlasync with 9&%%30 ﬁ%ﬁ‘ﬁ%éﬂ PEP 492 5| A,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERRR S G T2, EE ARG o A7 M a1 AT 2 DL o8 Ao 3L A2 SL B SC
EE

descriptor -- {{fjiA %
ATEN T get_ (), _set_ () B delete () FIEMME. Y—AREH RSN, &
HIRRR IS EAT A S TE B AR R B o K . BT, M ab RIRH. BB —A @ e
DTE a RIFHAPAERAFN b B 5, BAR b 2— kg, WA g k. H
FRA A AR B R 2 R B Python (1) 548, [ @1 2 BB E R LAY, IGREL. ik,
FREEYE. k. ESTEARTERME HE%.
BRI BN EZAEE, 1§55 =056 25 5 fiAER 0 85 .

dictionary -- it

— AN R, HoP AT B AR B A Y A BT DARATM R hash. () Fl_eq ()
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } RFAEM— M 0 B n * 2 B FIL. 2 WP 2. £E65
F ey L7

dictionary view -- 5= L ¢
M dict.keys (), dict.values () Fl dict.items () IR [EFIRFGHAR I F I . EITHRMEE T 500
ZEB—EESRE, XERE LA, PR A Y B . R L IR A o EOE
M Z%, B 1ist (dictview) ., Z Nl dict-views,

docstring -- R4 45 e
TERZE . REEEZ WS — A FRE R I PR P E . BRI i o 2w, (H
IR IR AT A HER . R __doc_ J@MH. T EMHTREBAY, Hite
FETOR G SO A R

duck-typing -- 1§~
Fo—FhFE S, B HFAMEEA PO G AR A i R B A BRI H 11, T2 B A T B
FES RN (CBRRART T, MRS T, IRAE EHEN ) TR O AR A
BT RAFACHE ]l o Ao if 2 A AR T R G . M 2RBLE ] type O B isinstance ()
Tﬁ;bﬂﬂo (EZEE R 728 M DA 4 58 2 VMR TE. ) A2 R hasattr O KLlS&EAFP
it

EAFP
SRIF ORI 2SS Y SCHEE X Fh Python 3 F A 4 5 WUtk 2 BE T 75 1 S BB M AR AE
FEAEARE B DRI AR S o X P AT PR KU B e SR Rz Ml e ry llexcepr ifA1) . T HARXT
N2 FTIELBYL WA, H LT C S iF 2 HAiE S .

expression -- ik,
AR S ME R A R OT. Bmihv, — PRI RIA T EZ O, A, RN,

146 Appendix A. RiEFEBFE


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

The Python Language Reference, A {Thi% 3.12.7

BEASRBOHICE, BNaEHSREl—ME. SUZHMET AN, eI 1E S WA
B3Rk, BEEARNGe Ve B statement, Flllwhile, AWM EE T EAMIEFR LK.
extension module -- § JE itk
PA C 5% C++ S5, i Python ) C API R 515 F 10 DA KA PRI AT H .
f-string -- f-2 {758
WA £ R BT LA R YRR - RIS AT A L RS . 20
PEP 498,
file object -- L%
STANATFE M SCAH) APL (A read () B write () 0 ¥E) MBI FERENX S . R HE) 3
TR, SCEEREG AT DAL BEXT BELSERE 4 S0 HAb SR Al i 15 2 B 7 1) (o BnAs v
N WREZRIX . BT, BIE%). USSR B R £ A,
SEPR B RS B SO R 4 TR AR = Bt SO, G = ot R U DA RSO S, BATIEE D E
SOYFE io Wik, BSOS L =R open (O BREL.
file-like object -- SC{F7%} %
file object 1) [R] iAo
filesystem encoding and error handler -- 3 RS 4% X, 5 H A ALBR S
Python FI 2k M BAE 2 G f il =715 BB R ) 524 E R S 9wt Unicode 11 a5 iR Ab HiLS o

S 2R G G i g 2L AT ORI RE LD Al T K BETE 128 DU I 75 Hr . MR SCH R G i =G
VARAE I ARE, W API BREUFTBES2 5| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRELH#% H 2 R B
R G g S AR A R .

filesystem encoding and error handler J&#¢ Python JEZJi} i PyConfig Read () BRFCREIER): #S
fﬁ] PyConfig EI’J filesystem_encoding ﬂl filesystem_errors g‘ft}ﬂlﬁo

55 Wlocale encoding

finder -- #r k%3
— A A T AR B loader WIXTS .
TR ERS: THIEERE BLA sys.meta_path ffiff], AW ZLZBE X E A

sys.path_hooks ﬁ}ﬁ °

See & 3% 2% fohozk, % and importlib for much more detail.

floor division -- [u] F U R :
] N A B A R B A . I TR BRE B BT S // o Bilan, Rk 11 /7 a it
HEERIE 2, M Z R B RF R EIERERR] 2.75 o 33 (-11) // 4 2R -3 A2
-2.75 @ T AREINEER . L PEP 238 ,

function -- pR%L
Al DA A R [ FEAME I — B ) o 38 R DA HAR A2 S 4 HAE R BRI AT R gl A .
W Wparameter, method F1.:5 #2347,

function annotation -- FRECkRI:
BIER X s EOE S 8k [BIME i annotation

PREChR B TR 2w BIANDA T s Z A ine SHOFHUR B —A> int {H:

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

PR TE TR PR L 7410 5L —y
% W variable annotation #1 PEP 484, F Ak T IHINfE. 53152 [/ annotations-howto DA T fi#fd fH br
RSB o

__future__

future 7% &), from __future__ import <feature> TG/NIIREHE FKEAE A AT Python & A i A hk,
AR E I TEE TS SO i Y mi s . _ future  BEHSCRYICSE T AT BEMY feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

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

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- H: i 7%
iR [l —A>generator iterator F K. EFRFRARGI-EREL, AFESET HAE vie1d Rk DA™
A —ZRIME ML for-IRERME T BRI next O BEE—IRIL.
R TR A A AL, (EAESE SRS O AT RE 248 £ R B R R E . WPRFFEERERBAMAE S, i
il AR DA GBS

generator iterator -- K 235 {0H%
generator IZI@UE)? BIEERIX S

B yield QUGRIFEIFALR, LAY ERATIRGS (EFF RS RRHRR oy i54)) . 4% £

B E R BN, B MBI AL EIRSIAT (X543 YR FIEAHT T 46 435 18 s EE IR ) .
generator expression -- 22 i 25 ik X

R EE AR RN ERERG—MEREX, JFHRE—keyword:/for T4], &L T —4

TEERAZ R, A — AT keyword:/if T4, PAN IR GRS NN R B — RS

>>> sum(i*i for i in range (10)) # FH{E o0, 1, 4, ... 81 ZFn
285

generic function -- JZ XY R %%
SRS TR 2 B 52 BEAH [ B 1R 19 224 bR BT 01 RS o V1 st 2 ey 90808 30365 SH it s 7 2 (1 P WA
eS8
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %
2Rk Ipe; BHN 1ist B dict FHMEH X NTRARF FAZAt.

ELZATE S 2 A& 4% . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEHAT VO #AEmT 2 SR GIL.

PAMER IS “FEE 7 RRERS (BERASE LR B e 3L =850 ) % Ay, BMHE
UL AL PR PR RE 2 25 . RATIAK, SCIRPERE M2 [ sC I FE AR AR g T, AT 4
IS AR

hash-based pyc -- K W75 pyc
687 I XTI JSC A e (LT B I 1 50 sh [) SR A o oA e E T IR R A7 5. W% 57
AL 04 K R,

hashable -- n]I5 7y
— AR AR B AE I N ARG AE (EFREA_hash__ () Jryk), FEn] AR HAD
MEATIVR (BEFREA_eq () I¥E) BN TooA X4, RIAA X S B AH R WG A
HILR SR A M.
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ %L Python H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W[ %4k} %
—FPREAS AR BB BT XF 4 . WA RGO PSR (40 11st, str fll tuple
85) DAL P A RAIN dict, TP & DARATAMIE LT __iter () H{EBSEHL T sequence i
X __getitem () FEWHE XKML,

AR R TP T for MRFFPA S Z HA T E — DRSS (zip O, map (), )0 24—0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERUT ATEACRT G, ARE AT EIAN iter 0 303 H O BRI 5
for {42 H AN AR BEIREE A, QAN % K iy 24 22 5 I ORTEDG PR R fRAFIE s . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R
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AR ZE IR . — D REFNOINSIRLE 2 2 R EZ V5 LRI RS . AR5 ()
W List) PR IR HAL A iter () BREEGRAE for FRERH T PR & AR — AR i AR . A2k
AR DL T AR sl R AR U 2z [ 7 2 Bk A AR T R R [l — R AU AT 5, R Rt

B — N5 E
W25 B & typeiter.
CPython J:BI40Yi: CPython V&% — W HERARE X __iter_ () MJZK.

key function -- §t pR %l
SR A PR R 2L, 2 e R [0 T HE P SCHEA B PR X4 . B, locale.strxfrm()
AT A AR AR IR 245 I HE T

Python WG 1 2 T HAS A 1F B R Bk R e R HEAL 8 0 H 7 X H A 36 minQ,
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

H LR AT DAAN N R R B, str.lower () J5 VTS DA AE 2 K/ INE HE T I ek 5K
B, SERRE AT 1ambda RIRAOR BB 1ambda 2 (r[0], r(2]). MSF, operator.
attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%@@ﬁﬂﬁz/\ﬁjjﬁ%o

TR HEPHRT RPN E I i e 2 s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

REFRRBER” RIS . XM S KU SAERE TR B A e AR A iR A
SRS S EAFP J7 20 O HE, R R R £ £ 1A

TEZ LMY, LBYL X S8 “&F” Ml “BRER” Z kA5 msad A . B, PAUNAE
if key in mapping: return mappinglkey] ] REH THEREHAEZ 5 HAMLFEM mapping HF
BT key T H B o SR IR AT S A e k4 EAFP 7 Sk fi ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
b3 — A7 B i B A B A JC R T IR [ 25 R 5 R ) — PP R E B k. result = ['{:#04x}".
format (x) for x in range (256) if x % 2 == 0] BFAR— 0 F] 255 L N E 7~ E
%Xﬁ&?ﬁ% (0x..) M. Hpir FAZAEER, WREHEN range (256) FRIIAITLEHS
HEALHL,

loader -- J#E 35
An object that loads a module. It must define a method named 1oad_module (). A loader is typically returned
by a finder. See also:

o HEREAIKE
e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
TJT: Unix _l:, ’_E:ZEEIﬁ LC_CTYPE lg‘%—lziﬁkﬂgéﬁﬁ—%iz%ﬁo HEEI[)]\;@:@‘ locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂélﬁﬁo

J£ Windows I+, ‘BJ& ANSIACHS L (U0: "cp1252™),
1r Android #1 VxWorks [, Python ffi i "ut £-8" {F &5 KiEgm i ig =,
locale.getencoding () AIHEHRIRKIUE F DI dn ittt .

Y5152 7l filesystem encoding and error handler ,
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magic method -- A Jj ik
special method W)AEIE = [E] XiH] .

mapping -- W5t
— X T E A H L M T collections.abc.Mapping B collections.abc.
MutableMapping G E L T HLE T LR AN R RN R BT 145 dict, collections.
defaultdict, collections.OrderedDict [)/{ZZ collections.Counter,

meta path finder -- JCIR AT IR S
sys.meta_path W8 ZRFTIRIE] ) finder. TCRRIRE AT Spath entry finders A KR FFAHHIA o

5 HE importlib.abc.MetaPathFinder | fRIGIASE A T SEHI YL

metaclass -- 7R
— M TOERR 2R, B LAERY . RFMAEIRY R, R hTE LR =S H0H 0 EM
RS o RGBT X R iR E H AR PR f— N BRIASE L. Python 1%y 51 2 AKE T 0T DA H 2
NIt K H PN TR ZEXA T H, (HYFRZ I, e nT$Rpbsm K e o r 2.
EMNEHHTEREE R HE, SR, REEXgaEd. scsag), PALHAMIFZESS.
WEZIEHS X,

method -- J5k
TESENERE LB RREL . WA AR LB — BRI , R 2 RS A A —
A~argument QA4 self). & function Finested scope,

method resolution order -- J5 /@ P )7
O ERRAT IO 5 72 430 B BRI 25 python_2.3_mro TR 23 %A
Python f#fégs Bt F BE RS

module
T4 /2 Python fCASAY—FRLH LA, SRR LA AT By 4% 25 10), W& T2 Python X§ 4. 45
Benl il it importing #AEREINZE] Python Hr,

55 Wpackage.
module spec -- it BiR%

—A g s E, H s AT mEEER S AGE. /& importlib.machinery.ModuleSpec
S

See also Module specs.

MRO

2 [method resolution order ,

mutable -- A[ZE %} 4
AIARXT R AT ATE RS 10 () ARIFREDE RSO0 B HEUE . 53162 Iimmutable.,

named tuple -- 2. %5041
A “HATTH” v TAR YR 3o, I HHE AR n 25| TR fe i 4 FRE Mk v ) i 2 2
B X R B B R IA v] RE A HA R
HUENERMETHATH, 3 tine. localtime () Ml os.stat () REME. J5— "0l 2

sys.float_info:

>>> sys.float_info[1] # & 5|7 14
1024

>>> sys.float_info.max_exp # T A
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

HEAZATTAHRNERA (L Lmms ) o sesh, B4 ol n i i e XN cuple 4k
AT E AR E £ PRI B Iy ORI . X AR AT Lo s, BB Wl Al 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁg@z collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N B R4 e Iria i @ish i
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namespace -- iy # %3 [A]
4 A RS R . A= WA R RN EN, AP iRERS =0 (E)h
2 W) o A A3 RNE B 1k fir 2 SOk SCRAEEEE . BIA0, Bk builtins.open 5 os.open ()
A A H A4 2SR X Ao i 44 A3 (AL A B R A AR e S IR e FIOR A BB s vl s
ﬁIﬁiﬂﬂﬁED ﬁmﬁﬂ, random. seed () Ei itertools.islice() ii%¢§§%£€H@%]’ii%EQ@%ﬁ%%EE random
4 itertools B HISEILRY .

namespace package -- iy #4453 A48
PEP 420 fir5 | Af)—F U8 HVE A # Wipackage, finss 23 (81T DORA SEIRFRORY) , HAliR T
K Hregular package RIR), FNEATRA _init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEB NG HASEREE ). BN, 727 —RECZ e LRI R ET PAS | R B As & . 5
R EANEFIERIN B XS A RO R TC A . JoilAs B s S0 3Z R T fe 9 2 VE . 2L
2R RS WER T 2R 250 . #idnoniocal KT RFEAINZVE I

new-style class -- JAR
X H HE B T 2 i B IHFRIE . 7R F-8Y Python A H, A7 B X 2R AEE (4
Python Ff s RIGF, W__siots . FiiAAS. FFHEJEM:. __cetattribute (). EKIEME
SHEE,

object -- Xf %
EATHADRAS (RMESE) AKRTUE AT () WEdE. object LR fnew-style class 1) 10
EEEH.

(0
— PR T B I M A B ALY Python module, MIEAR B, @2 EA  path  JETER
Python &t

%2 W regular package Fflnamespace package.

parameter -- JE 5
function (SR & SCREZ SR, B & RBOT AEZ 1) — Dargument (SAERLEIFLTR, £
MES), AHMES:

« positional-or-keyword : (I BB T, HHE— AT DMER 1L H A2 AN DA X 525 S
NS . XREGARIESRAL, HIITR I foo Fl bar:

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

« positional-only: {UFROZE, F8E—HAEHL B L ARNSE. (WRGEIES Al 1R BoE
SIS RPN Z IS4 7 FAPRE X, BIARTET posonlyl FI posonly2:

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

o keyword-only: {{BRIEETF, F5& D HEGH N K TFEANSE (R FEEFIES A
PRECE XIPES AR & AT ARG BIE S EETE L N AN BIE S 2 ii—1 * R X,
BIANT T kw_onlyl Fl kw_only2:

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

o var-positional: WIZE{E, f55E A AR AL — MEREECR B AL E S ER R F S (HEInTE A
WSORZMESHZIE). XMESLEETEESZAFRENE « RE XL, BIATHE args:

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

o var-keyword: WA KHET, $55E AT DARBME R HCR Y R T 28 (M AT S E B2 i %
BYSHLIG). RISl S ARETINGR « K2, BIAERER kwargs.

e nl PARIS 98 E PTEMIAE S0, th ] DA R e il e SR e BRI -

W2 Wargument RiIEFSH . SHEESHX PP HE ILES, inspect.Parameter 28, FHiLE
45Dl PEP 362.
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path entry -- B A O
import path F)—AN B E, Slipath based finder J{ 2 kTS5 AR,

path entry finder -- ¥ A LI AR H 3%
fE—n] XIS H H sys.path_hooks (Hipath entry hook) & [Bl () finder , WAp¥t 52 GE8 1 path entry
e PR .
2% importlib.abc.PathEntryFinder PA T RESFRA LA A8 I sL B 8 ¥ o

path entry hook -- p%12 A 5T
— PR IS, EAERE R A A E parh entry FRRIECERETE DU T BERSHE sys . path_hooks
B Fe1& W] —A path entry finder .

path based finder -- 3t J* B A e & 2%
BRIN—Ph sk 2 &482%, FIFE—A import path HE AL

path-like object -- PIENF %
RE—N N RGEHAERI R BRI R A — D RR ISR str B0 bytes R, k[
Phig— 5L T os.pathLike HhAIRI R . —3CHF os.PathLike PMUHXS R AT E L6 ] os.
fspath () @ﬁ%fﬁ%jﬂ str ﬂ% bytes %ﬂﬁ@j{{#%é}fﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
B BRI RIRAS str B bytes RAEIRYLER . M52 H PEP 519 5] AR,

PEP
“Python H{5iFE DL HYSESCHHE . —> PEP jliid— (i it SOk, HI (A Python 41 IKARAL(EEL, oiifil
PR—~ Python [ 4RI M Ht BE B3R 5E . PEP [ 24 B AHORS 2 AR HURS 1T SR SRR 1) S T 33
iR

PEP WA V4 th R BOR Rt W, WAL DX A0S 153 LA B R 625N Python [T L35
9SSRI EIEDLE . PEP AR E A SR I ITRE S0, RS R B ARIC A SR

%1, PEP 1,

portion -- ¥4y
F I — A~ 4% 25 R R B H SR N SO 6 (W AT REAEICT —A> zip SCHH) , BARE LI PEP
420,

positional argument -- {i; ¥ 5%
Z:Wargument

provisional API -- £[5¢ API
B APL 2388 B HEBRAEARME BRI ) J5 3R A PRI Z AN B i 1 . B AR IR Ml A
DA ERUE, (HRBEHYARMC N E, T BETEA% DI K1 A B E OT HE 7 ) Je A i
FWEN (HRAFEBRIZED) . WA SO AR SRR IT - (E APTREINA Z Ji K% &2 ™
TSR SR B A BT A W] BE 25X AR -

IR APT R, 05 AR BB S e a My 587 —— A ) A A I
HR U] RS SRR B — b i) JE A A RO AR D 56

X ARAL PSR SRV RSN WL E , R 2T WA K I MBS E BT IR . 1% I PEP
411,

provisional package -- 27 ¢ 41,
Z: W provisional API

Python 3000
Python 3.x 1B ERAINERR (X4 FAERCA 3 14 A A I 18 To I Mt 2 3L T )« A It 4t
I—%’j‘j 44Py3ka7 .

Pythonic

FE— AR B B S G 1 Python i 55 fc s A AR, T0 AN o0 JH LA 155 v T
AR R SC IR . A, Python A I KUK 2 B £or TBR BRI I — > PTIE AUOR 5 P i BT A
TCR . WZHANEF A XRS5, A ZZE Python B A I S RG] — ey 4

for 1 in range (len(food)):
print (food[i])
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TTFH 7 f 5 5 355 57 Pythonic )7 ¥4 X R

for piece in food:

print (piece)

qualified name -- fiL 5 %R
—NPAS SRR, ER MBI 42 R E I B e SO AN IS R R <%
127, MKE XN PEP 3155, X1 2B RN 2E, BREAFRS X524 Fr—2

>>> class C:
class D:
def meth (self) :
pass

>>> C.__qualname_

o

>>> C.D._ _qualname

'€,

>>> C.D.meth.__gualname_
'C.D.meth'

L

TG AR, TR E B AR AR IZBIR A DASS 2 B R A B A, o e A A Y
ALHL, BN email .mime. text:

>>> import email.mime.text
>>> email .mime.text. name

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT M5 AT A SR, 2SRRI S . A5 A7,
HE|Ht Uk R gk, B S aEA 2R 51 T1EE Python AR M@ & A 1T I, {H
‘B2 CPython SEELA)—A KEETTER . FEF A TTLAM sys.getrefcount () PRERIRENF: & X1
SR

regular package -- 754U
g B package, BIIELEH —1 _init_.py AR H R,

%2 Jnamespace package .

__slots__
— P ELESS TR B, TS P R S 1 SR R T R R SE 1 LR AT IAE . BRI TG
R§AT, BRBERFHHALY), B2 RETEDEIEI TR, BIARFE N N T,
HHE A 5 KRS

sequence
—Mhiterable, ©FFEIT__getitem () FRERITERM ARG BT R TCE TR, X
T—MREFHNRKEMN__len () ¥, WEFFIEBA List, str, tuple fll bytes 5. WHHE
BAR dict Wl F getitem () Rl __len_ (), {HEHIAZABGW AR TS, B e ML
(¥ hashable BETIAS R HEFOREILITE .

collections.abc.Sequence TEE % = %’3 /:'Jé X T — /[\ B EF 'E%E_,' iy ?ﬁ =, B T{igetitemi ()
%ﬂ;ﬁlengﬁ()iﬁﬁﬁ,iﬁ%@ﬁﬂj’count(),index(),;ﬁcontains;ﬁ()%ﬂ;ﬁreversed;ﬁ()ogzi%ﬁtﬁL
JERE O RSB R DA register () SREBAMAN . ZARPOA KM F I IEREL 3O, 51
PRI .

set comprehension -- {55 A
SRR B R P A B e R IR I R E A —FP BB, results = {c for c
in 'abracadabra' if c¢ not in 'abc'}ﬂ%ﬁﬁi?ﬁ:$%é{'r', 'd'}, 72‘%?']%& %@5?

single dispatch -- "5}k
—Fgeneric function 53PRIG, HILIRET BASEIN L ADRERT .
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slice -- YJ )i
W A TR sequence [ —HR X G . YA @l FARbRic R QIR , 75 11 P& HEIL
APAUE S BERECT:, Bl variable name[1:3:5]1. HHES (FhR) RicENTBEEAH s1ice X
%,

/€|
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.
Z: I, PEP 387: Soft Deprecation

special method -- $¥5% J5 ik
—Ffih Python B R ¥R, TR IEAS R B PAT R S 44 B QAR N 4555 IXFh ) i) 44 PRI
HRACHAUN R . FFR IR SRS DA ok o ik Ak

statement -- 1541
EAEBRTE (— MU “H) BB, —FRBR A DR — A expression AN KT
Zhif), fltnir, while B ror,

static type checker -- FFARTIS A 5%
BLHL Python fCREH #4704, DA RGP 5= AN E TR, NS HE 27 LK
typing k.

strong reference -- 55| JI]
1t Python 1) C AP Hr, 585|248 AFea 5 AR BT A X i 5 1 o FEfi s | s ml i
P py_1ncrEF () SRIRIBGRT | MZEMERS | N AE G py_DECREF () RBEIE .

py_NewRef () PRALAIYIHN TR X RIS | . W0H, DAUER A58 5 |1 e
5G| A BV py_DECREF () AL, PAEEGRS A -

Stz fborrowed reference.

text encoding -- 3L AN i #% 5\
1 Python Ht, —AFfFHRJ&—5 Unicode 58 (FEFEIH U+0000--U+10FFFF ). Ry T FAAH (&4 —
MR, ERERTFIME BT,

B — DRI — D F PR Rt NP8 P S A AR R AR
EE,I]”o
HEMAFP ST glds, CIIEMNT SCAR GRS,

text file -- LA Lk
— MBS RS str XGfile object, 3 HE A SCA SO SE B 2 U7 A AT )2 A5 BB T A
Bl b Blrext encoding. SUASCAF B FALHE PASCAAR S (rrr 5 'w') THFAI M. sys.stdin,

sys.stdout Ekli io.StringIO H@gﬁﬁmo
J1iES FEbinary file | fEREWS IS 51 AT 2 I SCAEXT S .

triple-quoted string -- =5 '3 {5
HR&W =ANESENES (7) SFR51S () WFEMAS. ENEDRLESE RS H—A51 5
PR 2R, BEFZF L. ENARRTE TR R NS R L8 L BG5S FLG |
5, I HAT AR AT To i (0 IE AT, RS SORY AT ER B4R A

type
Python X} 2 () KM e B R TAF A FP 38 TS X RAE R A Fr g 28, X5 0y 28 34 n] 3 i
H crass_ JEMRIVTHEE A type (obd) HRIREL.

type alias -- 3745 %
— R [F] SCiE], Ay 2O B 45 8 AR RAT
KRG A WE R 2 R R 2 2 A Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass
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AT DA R g L

Color = tuple[int, int, int]

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

Z )L typing Fll PEP 484, HA-A X} b Dh BER AL .

type hint -- J8%47§:figt
annotation A FRJEVE. BREKIE S B0R [MEHE & TR 22 .

RAUPETR 2 AT AN 2 Python FSR M 2K, HEMX#A LT e & E RAML. ENEREE
IDE LB AU b4 S A

AR FREMERRE BT fE T M typing. get_type_hints () iR, {HJEHBAE &N
AHPA,

Z: U typing Ml PEP 484, HAA X B RERY AN -

universal newlines -- il JH#.17
— MRS T, AT Ir A A R TS AR & Unix (ATE5 R ZYE ' \n' . Win-
dows [ 255 "\r\n' DA IH AR Macintosh | ZJ5E '\r'. %l PEP 278 #1 PEP 3116 #l bytes.
splitlines () [l 2 H¥EUA.

variable annotation -- 28 H bR 7
AR 2K g M annotation.,

TEARHEAL T AP, BT ek HOR A

class C:
field: 'annotation'

AR R EHONAE R AT - BIANA N A B2 int RAUAY(H:

[count: int = 0

AR EARETR R I RN AR I A7 2 g IR E ) — T
Z: W, function annotation, PEP 484 1 PEP 526, H iR T IEE. 75152 7 annotations-howto PA T
fR M FHARYE () B A SR R

virtual environment -- J§ {0 I55%
—FR M ECRR B BB AT BREE , FeF Python 1 PR F AR e 22 B A THE Python 73 A A A
ST HEF— RS st HAL Python | FIARF AT H .

FZ2 I, venv,

virtual machine -- JE{J L
83 AT SRR Python KERBLIT T 5 B R BRI U byrecode.

Zen of Python -- Python 2 fift
B4 Python B HHAO BN 5725, 4700 TR S5 M FAERI . e SRR B2 T B
FFHPH A\ import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
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 w
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FAF PYTHON 3.12.7 & PSF ¥ a] il

1.

This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.12.7 software in source or binary form and its associated documentation.

Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.7 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.12.7 alone or in any derivative version
prepared by Licensee.

In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.7 or any part thereof, and wants to make the

derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.12.7.

PSF is making Python 3.12.7 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 3.12.7 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.7

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.7, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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.

By copying, installing or otherwise using Python 3.12.7, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

160 Appendix C. F552F0iF o] iE



The Python Language Reference, A {Thi% 3.12.7

C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.7 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

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

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

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

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

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

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

Copyright 1996 by Sam Rushing

All Rights Reserved

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

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER
trace AT PAT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#§

The uu module contains the following notice:

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 =#2iT3=E A
xmlrpc.clientiﬁt&f@fiﬁkﬂiﬁﬁﬁﬁz

The XML-RPC client interface is

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

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

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

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

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UFFEMET C pRi %L dtoa il strtod, FT- C BURS BEEUE RN 745 5 Z (M A 44, BIRZAE
H 1 David M. Gay %i 5 ) [f] 44 34 H Bl % S04 W AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T[] . #£ 2009 4F 3 H 16 H ARG ZE 0 JF 1A ST AR BUBCRIVF W] 7 B

/**‘k***‘k*‘k****‘k*****‘k*****‘k*****‘k****‘k*****‘k*****‘k****‘k‘k*********
*

* 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

The modules hashlib, posix, ss1, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004

(T
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https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"”
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
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
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subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
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

EF 0
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for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat BLﬁgf%fﬁfﬁﬁﬁfgﬁﬁﬂgeXPatﬂ§§Uj§ﬂ€$@igE@, &%ﬂﬁﬁa%ﬁj’-——with—system—expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi
YEH ctypes LB 2 _ctypes C ¥R M A HH T libfi JEAY I AR, BRI RN IR 7

——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. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EAREIY 21ib AR IR JC R TR, W 55 zlib JACH 8 DR 2140 37 :

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

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

Permission is granted to anyone to use this software for any purpose,

including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

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

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

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

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

C.3.16 cfuhash
tracemalloc {fi MG Fr M) SE P EL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

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

C.3.17 libmpdec
VBN decimal BEHTFZM _decimal C ¥ 2 i HI414% T libmpdec FERYRIASAL R, BRIFF AN HCE 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
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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.

C.3.18 W3C C14N i EH

test L HH) C14N 2.0 MREE (Lib/test /xmltestdata/c14n-20/) HEELEH W3C M3k https://www.w3.org/
TR/xml-c14n2-testcases/ FEARPE 3 253 BSD 4 A IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.
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SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

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

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

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.
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RRILER B

Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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

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

A RSERMV ALY IS, B W LA TiE,

177



The Python Language Reference, A {Thi#% 3.12.7

178 Appendix D. W#FH



=5

E[SE 55
..., 143
BT EE, 18

FREeFEME9
- (A7)
BEHIEER, 82
R EiEHA, 83
"(E715)
FREFEME9
L (BT )
BRAFHEFEELR, 11
. (E57)
BMEI A, 78
¥BrFEEHR, 14
PR 111
" (E]5)
FHEFEME9

(I}

FREFEMEO
# (hash)

TS

BX R RFA, S
5 (F %)

operator, 82

S=

B 58 WA, 93
& (F=)

operator, 83
&:

BB A, 93
O (B45%5)

call, 79

generator expression —-- 4 )33&%%%31& =,

74

TLA R TR, 72
B AE X 117
ERME B AT R, 92
KEX, 119

*(29)
import &4 statement, 98
operator, 82

B HUE X, 118

7R HOR A #, 80
FEREZ AT KW, 87
FEE B AR Bk, 92

operator, 81
B AUE X, 118
EREE A, 81
EFHRETF, 74

BRI, 93

58 R E, 93
+ (m7)

B HEE, 82

R HiEHA, 83

¥R BE, 93
, (i25),73
import &4 statement, 98
WA, 79
BHIH| R, 19
TEFHE T, T4
EEHARAI RS, 92
W55 %k, 117
R4 B &, 100
with iEA], 107
Fik R %k, 73,74,87,94, 119
/ (L)
operator, 82

B HUE X, 118

* %

* =

+=

//

operator, 82
//=

9 M, 93

P KA, 93

¥HrwE, 13
EHFwE 13
EHFWEHE 13

2to3,143
L (A %)

/=

Ob

0o

0x

179



The Python Language Reference, A {Thi#% 3.12.7

lambda Fi& =, 87 \N
R AR, 118 #3731, 10
Yl K, 79 \n
EFHRERRF, 74 #7710
£ 438 4], 104, 105, 107, 109, 117, 119 \r
WARE A &, 94 U7 5], 10
BRAFFEFHEELK, 11 \t
=(F5%%),86 #7710
i (27), 103 \U
<(h ) #7710
operator, 83 \u
<< # X JF3, 10
operator, 83 \v
<<= #7731, 10
B BE, 93 \x
<= #7310
operator, 83 ~(LF%)
1= operator, 83
operator, 83 ~=
-= B A, 93
58 W (E, 93 _(FXxI%&)
=(FT9) ¥FrFuEHRK, 13,14
R HE X 117 o IR, 8
EREE A F, 79 ., WRAES
BT By 6 R 47 B T E EHATRR, 11 _abs__ () (object Fi) ,48
$E N, 41 _add__ () (object Fi) ,47
T AE B 4, 92 __aenter_ () (object ¥ i) ,53
== _aexit__ () (object F i) ,53
operator, 83 _aiter_ () (object K i) ,52
-> _all__ (T#a9HEE ), 98
o HAFE, 118 _and__ () (object F i) ,47
>(kK5) _anext__ () (agen K ¥) ,78
operator, 83 _anext__ () (object K i) ,52
>= __annotations__ (FHEE M), 21
operator, 83 __annotations__ (3 /), 24
>> __annotations__ (£ E1MH), 27
operator, 83 __annotations__ (function EM¥) ,22
>>= __annotations_ (module E,"[‘i) , 26
58 AE, 93 __annotations__ (type BM) ,27
>>>, 143 __await__ () (object F ) ,5I1
@ (at) __bases__ (X&), 27
operator, 82 __bases__ (type BE) ,27
B e X, 117 __bool__() (3 %7 i%), 46
*(% X, 119 _bool__ () (object Fi) ,36
[ (F#H%) __buffer_ () (object F¥) ,50
T A%, 79 __bytes__ () (object FiE) ,34
kSR, 73 __cached__ (module attribute), 24
HEWEE T K F, 92 __cached__ (module EMH) ,26
\ (B4Hr) _call () (3 %7ik), 81
U5 7], 10 _call__ () (object FHi) ,45
N\ __cause__ (FF#FBEM), 96
#® U F 7, 10 _ceil__ () (object F¥) ,49
\a __class__ (5] EH), 28
# Y FF), 10 __class__(Fix#E1), 42
\b __class__ (B3 /EM), 37
¥F 7, 10 __class__ (object EM) ,28
\f __class_getitem__ () (object #Fi) ,43
S F 7, 10 __classcell (X4 &=R4&H), 42

180 %3l



The Python Language Reference, A {Thi% 3.12.7

__closure__ (HFEMH), 21
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_ dict__ (5’4%@@:’&), 21
__dict__ (%3 M), 28
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future &4, 99
_ge__ () (object 7‘:7&5) , 35
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statement -- i%@, 121
asynchronous context manager —-— 7 ‘/L/F T
XA 144
asynchronous generator —-- ﬁ‘»*/“éﬁk%%
asynchronous iterator --— ﬁ‘»*}%ﬁ%&, 23
function —- @éf{, 23
asynchronous generator -- S+¥ 4 & #, 144
asynchronous generator iterator —-— %‘»‘/F_&,_
& B R 2, 144
asynchronous iterable —- 3 # 7 % K 4 £,
144
asynchronous iterator -—-— 7??2)5‘1%1)(‘%5», 144
athrow() (agen F ) ,78
atom, 71
attribute —— B, 18
class, 26
B, 95
51 ., 78
Z A AEEE, 18
R, 18
%52, 28
BE, 92
W18, class, 26
T fE, 2R SEH, 28
attribute -- &4, 144
AttributeError
%‘ig‘%” 78
await
4 81,120
EdgFAE, 73
awaitable -- W &4Fxt£, 144

B
b
FREFEM 10
"
F¥EFEMA 10
BDFL, 144
binary file —— 3% X, 144
block, 55
code, 55
BNF, 4, 71
borrowed reference —- 1%)\3[}%,144
break
statement -- B4, 97,104, 107
builtins
module, 125
bytearray, 20
bytecode -- F ¥, 28
bytecode —- ?‘%‘@,145
bytes—like object -- F WA X%, 145

c, 10

E=, 18, 19,24, 83
c H4, 145
call, 79

function —-- 1%;%{,21, 81

method —- f?i%,gl

procedure, 91

WE R, 8l

W E %, 81

SEH, 45, 81

P B & X function —-- E#, 81

KEp, 81

k3t 4,26, 81
callable —- ﬂlﬁrﬂﬁ%

object —— X %,21,79
callable —-- Wﬁ)ﬂﬁ?&, 145
callback —- E]i}ﬁ,l45
case

match, 109

*E% 109
case #, 111
chaining

R, 96

A, 84
chr

WE R, 19
class, 145

attribute -- B, 26

attribute —- B W{HE, 26

body, 42

name, 119

object —-- Xt#£,26,81,119

statement —- &4, 119

Z X, 95,119

2, 28

M 1E 2%, 33
class variable —- ?‘é”‘%, 145
clause, 103
clear () (frame 7‘]‘,/2) ,32
close () (coroutine jiff) , 52
close () (generator 7}'&%) , 76
co_argcount (KALAT 2 2 14), 28
co_argcount (codeobject /%’IL&._) ,29
co_cellvars (KAt % 1), 28
co_cellvars (codeobject BM) ,29
co_code (K AT 2 & 1), 28
co_code (codeobject F%"fé) , 29
co_consts (KA £ /& 1), 28
co_consts (codeobject /%’]‘i) , 29
co_filename (XALRT £ 5 14), 28
co_filename (codeobject BM) ,29
co_firstlineno (XL} £ &), 28

co_firstlineno (codeobject Ey’fi) , 29

co_flags (RAGAT £ %), 28

co_flags (codeobject f.ﬁ%‘l‘i) ,29
co_freevars (FRART £ 5 14), 28
co_freevars (codeobject JBM) ,29

184



The Python Language Reference, A {Thi% 3.12.7

co_kwonlyargcount (X Ahx}f £ % M), 28

co_kwonlyargcount (codeobject Ev‘]‘i) ,29

co_lines () (codeobject j]”/%) , 30
co_lnotab (KA} % /& 1), 28
co_lnotab (codeobject EBM) ,29
co_name (AL} % & 1), 28

co_names (XA} % & 1), 28

co_names (codeobject E‘Iﬁ) ,29
co_name (codeobject )%‘fi) ,29
co_nlocals (K&t 2 &), 28
co_nlocals (codeobject EMH) ,29
co_positions () (codeobject 7]”/%) s
co_posonlyargcount (AR AT £ 5 1H), 28

co_posonlyargcount (codeobject EM) ,29

co_qualname (FRALRT £ 5 1), 28
co_qualname (codeobject BM) ,29
co_stacksize (K3t £ )% M), 28
co_stacksize (codeobject F’%‘ﬁ) ,29
co_varnames (KA 2 /& M), 28
co_varnames (codeobject /%’L&L) ,29
code

block, 55
collections

module, 20
complex number —- £ ¥, 145
compound

statement —- A4, 103
context manager —- | [N XA&HHE, 49
context manager -—-— L'FX%EE%, 145
context variable —-- ,t—]?jﬁﬁ, 145
contiguous —-— Eéé':’ 145
continue

statement -- B4, 97, 104, 107
conversion

arithmetic, 71

string, 34,91
coroutine —- WAE, 51,75

function -- I%!%j(, 23
coroutine —-- W%, 145
coroutine function -- TJWE@%L 145
CPython, 146

D

dangling

else, 103
dbm.gnu

module, 21
dbm.ndbm

module, 21
decorator —-— E‘é{’t’#ﬁ%&, 146
DEDENT H 4, 6, 103
def

statement —- i%@, 117
del

statement —-- iE4], 33,95
descriptor -- X, 146
destructor, 33, 92
dictionary —-- ?Jﬂi—

object —- Xt#&,20,26,35,74,79,93

#eA, 74
B 7R, 74
dictionary —- FH, 146

dictionary comprehension —--— ?;ﬁ\i%ﬁ%ﬁ, 146

dictionary view -- FHANE, 146

division, 82
divmod

WE ¥, 47, 48
docstring —- X%?—ﬁi$, 119
docstring —- X%?ﬁ‘%s 146
duck-typing —-— Tg%?’éﬁ, 146

E
e

KFFHELA, 14
EAFP, 146
elif

*bg 104
Ellipsis

object —— X4, 18
else

dangling, 103

X85, 97,104, 105, 107

FHR%ER, 87
eval

W E & ¥, 100, 126
exc_info (f£ sys 23 P), 32
except

k47,105

except_star

X4, 106
exec
W E & %, 100
expression -- FikZ, 71
generator —-— éﬁk%ﬁ, 74
lambda, 87, 118
list, 87,91
statement —— i%/ﬁ], 91
%1, 86, 87
yield, 75
expression -- XikR, 146

extension module —- ¥ EBAEH, 147

F
£1

BAFHEFHEME 10

AT EFEM 10
f-string ——- f-F{F &, 147
f_back (M/Z M), 31
f_back (frame M) ,31
f_builtins (MUEMH), 31
f_builtins (frame &) , 31
f_code (M3 M), 31
f_code (frame EM) , 31
f_globals (Mi/EE), 31
f_globals (frame /%’Ti) , 31
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f_lasti (W/EM), 31
f_lasti (frame EM) , 31
f_lineno (M%), 31
f_lineno (frame @MW) ,31
f_locals (W/E M), 31
f_locals (frame f%"f_&..) , 31
f_trace (M/&MH), 31
f trace_lines (Tﬁ/ﬁ%’}i), 31
f_trace_lines (frame }.’%‘l‘i) ,31
f_trace_opcodes (’i’ﬁ/ﬁ%'fi), 31
f_trace_opcodes (frame EM) , 31
f_trace (frame @’ﬁ) , 31
False, 19
file object -- XX %, 147
file-like object —— X &%, 147
filesystem encoding and error handler --
X2 G s R G R AR B, 147

finally

%47, 95,97, 105, 107
find_spec

finder -- %f&w%%, 63
finder -- _45&%%, 63

find_spec, 63
finder —- ﬁiﬂi‘%ﬁa 147

float

W E &, 49
floor division —- @TEX?&%E, 147
for

statement -- iEA4], 97,104

EHRFAF,73
format () (N %7_54&}5()
_str__ () (¥ RF %), 34
Fortran % %%, 145
frame —- r]’ﬁ
object —— X 4,31
#A4T, 55, 119
free
variable, 56

from
import &4 statement, 55,98
k47, 75,98
yield from Fik=R,75
frozenset
object —- X #,20
fstring, 11
f-string —— f-F/FE, 11
function -- B

annotations, 118
argument —-- %, 21
call, 21, 81
call, A HZEX,S8I
generator -- 4 & 4%, 75,95
name, 117
object —- X #%,21,24,81,117
E 4,87
E X, 95,117
AP EEX21
function —- @%@ 147

function annotation —-— @#UI‘ZTWE, 147
future
statement —- iE4], 99

G

garbage collection —- 3r3% E U, 17
garbage collection —— 3r3% [E g, 148
generator —-— éﬁk‘%&s 148

expression —-— %iﬁ?&,ﬁl

function —- %, 23,75,95

iterator —- #% %%, 23,95

object —-- Xt#%,29,74,76
generator —-- éﬁk‘%&s 148
generator expression —- 4 K EBEFRIKR, 148
generator expression —- 4 K fEFKILR, 148
generator iterator —-— iﬁ%&lﬁﬁ%&, 148

GeneratorExit

ﬁi%",76, 78
generic function —-- % & &%k, 148
generic type —-— ?2@7148
GIL, 148
global
name 4§, 100
namespace -- w4 % i, 21
statement -- iEA4], 95,100
global interpreter lock —— & & # B 2 41,
148
H
hash
WE &, 35

hash F#&,5

hash-based pyc -- %%”ﬁ%fﬁ pyc, 148
hashable —-- _5]'9@%5‘,74

hashable —- E]'ﬂé\%?,l48

I

id
WE E A 1T

IDLE, 149

if
statement —- i%é],l(m
RKEF, 109
EHRSAF, 73
FHRAR, 87

immortal -- ZKAXTZ, 149

immutable -- Kﬁ@iﬁ%
object —— X£,19,72,74

¥ type, 72
immutable —- ;T:T’I?EXUL?K, 149
import
statement -- &4, 24,98
#F, 63

import path -- & A &K1Z, 149
importer —- —%—)\‘%%, 149
ImportError

FH,08
importing -- F§ A, 149
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in
operator, 86
XH#F, 104
INDENT 4%, 6
indices () (slice 7‘7‘,/2) ,32
int
WE® K, 49
integer, 19
object —— Xt 4,19
KM, 19
interactive -- X &, 149
interpreted —-- ﬁ@%ﬁ—_’],149

interpreter shutdown —- fEE & X[, 149

io
module, 28

is
operator, 86

is not
operator, 86

iterable —-- T“]’I%ﬁﬁ?&
., 87

iterable —- T’T%ﬁﬁ?@ 149

iterator —-- I%TJQ%&» 149

J
]
KRYFHEHER, 14
Java
#E=, 19
K

key function —- # &, 150
keyword argument —-- X4 F 5%, 150

L

lambda, 150
expression -- Kik#, 87,118
R, 87
last_traceback (f£ sys 23 %), 32
LBYL, 150
len
WE &, 19,20, 46
list, 150
expression -- kAR, 87,91
object —-- Xt#,20,73,78,79,93
target, 92, 104
& target, 95
#ER, 73
27,73
2,73
W, target, 92
list comprehension —- %%k &=, 150
loader —- Ju# %, 63
loader -- fn# %, 150

locale encoding -- T R B %A R, 150

M

magic method —-- J&EAR K&, 151

makefile () (é;}%\-%"—/%'fi), 28
mapping -- B4t

object -- X £, 20, 28,79, 93
mapping —- Bt&, 151
match

case, 109

statement —- i%é],l(m
meta path finder -- ﬁ]ﬁ%\ﬁﬁ‘&%&, 151
metaclass —-— T/E%,‘“
metaclass —- jﬁ;"é,lSI
method —- j]'f%

call, 81

object —— Xt %,22,24,81

WE,24

FEFK, 155

AP EEX,22

JEAR, 151
method —-- jfff, 151

method resolution order —- ¥ & & #7 i )7,

151
module, 151

_ _main

, 56, 125

array, 20

builtins, 125

collections, 20

dbm.gnu, 21

dbm. ndbm, 21

importing —-- SF)\, 98

io, 28

namespace —-— "@Ap‘g Z 4], 24

object —- Xt#,24,78

sys, 106, 125

¥, 18
module spec —-— fﬁﬁ%j%%, 63
module spec —-— 71‘%@%%%, 151
MRO, 151
nro() (type Hi%) ,27
mutable —- T’T@Eﬁ%

object —- X‘f?&, 20, 92
mutable —-- T’T%ﬁ%, 151

N

name, 7, 55,72
class, 119
function —— ®#, 117
Hh, 72

#5%,55,92,98, 117,119
4%, global, 100
R4S, 95
EHYHE, 92
named tuple —-— /E\-% jﬁéﬂ, 151
NameError
R, 72
NameError (l*] “ﬁ_%%ﬂq)a 56
names
private, 72
namespace —-— fp‘/g Z A, 55
global, 21
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module, 24

4, 62
namespace -- fr4 = i, 152
namespace package -- W% = |64, 152
nested scope —- #EEHHE, 152
new-style class —-— %ﬁiﬁ;@,lsz
NEWLINE JE4%,5, 103

None

object —— X4, 18,91
nonlocal

statement —— iEA4], 100
not

operator, 86
not in

operator, 86
NotImplemented

object —- X%, 18
null

operation, 95

O

object —- X #%,17
callable —- F W FX£,21,79
class, 26, 81, 119
code, 28
dictionary -- SF#,20, 26,35, 74,79, 93
Ellipsis, 18
frame —- ff, 31
frozenset, 20
function -- ¥, 21,24,81,117
generator —- 4 k&, 29,74,76
immutable —- AFHL X £, 19,72, 74
integer, 19
list, 20,73,78,79, 93
mapping —- BT, 20,28, 79, 93
method -— ¥, 22,24, 81
module, 24, 78
mutable —- H &£, 20,92
None, 18, 91
NotImplemented, 18
sequence, 19, 28, 79, 86, 93, 104
set, 20, 74
slice —— ]}, 46
string, 79
RAERA, 19
Jo4, 19,79, 87
A E B %, 24,81
WE ¥, 24, 81
% 75,20
T #, 32, 96, 106
£ ¥, 19
SEH, 26, 28, 81
i 8. 19
5 AR, TT
¥ F, 18,28
B EH, 19
PR, 21,81, 117
AR 8 EX Tk, 22

k54, 26, 28, 81
6 %4,20
object —- X%, 152

object.__match_args_ ( V\J BT E
object._ slots_ (HEZE) ,39
open
NERHK, 28
operation
null, 95
power, 81
Z 3 #| arithmetic, 82
Z B #A, 83
¥ H arithmetic, 82
B AL, 82
i 18 86
A, 83
operator
- (B%), 82,83
s(Ba9), 82
& (F=), 83
*(£9),82
* K 81
+ (he5), 82, 83
/ (#H41), 82
//,82
<(5),83
<<, 83
<=, 83
1=, 83
==, 83
> (X 5),83
>=, 83
>> 83
@ (ar), 82
~ (L5 7), 83
| (%2%), 83
~ (BT, 82
and, 86
in, 86
is, 86
is not, 86
not, 86
not in, 86
or, 86
=H,87
5%, 88
FH, 33
or
operator, 86
1,4, 83
#1L, 83
Hekk, 83
ord
WERH, 19
output, 91

Fr Y, 91
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F)
parameter —- ﬂééﬁ
value, ZRAM(H, 117
B E L, 117
PR %, 80
parameter -—- ﬂ?é&,lSZ
pass
statement -—- %%éﬂ,95
path
#F, 63
path based finder —- EFTHBEHNEXKE, 67
path based finder —— # T K& &K 4K, 153
path entry —— B#& AN H,153
path entry finder —- E&%ﬁ)\t1i§$%%§,153
path entry hook -- E& N H4F, 153

path-like object -- XX £, 153
PEP, 153
popen () ({& os 3% F), 28
portion —- %ﬁﬁ}

4, 62
portion —-- 4, 153
positional argument —- fL%& % ¥, 153
pow

WE R H, 47, 48
power

operation, 81
primary, 78
print

W E &%, 34
print () (A E &%)

_str__ () ((F &7 %), 34
private

names, 72
procedure

call, 91
provisional API —-- # % API, 153
provisional package —--— %;ﬁi%g,153
Python 3000, 153
Python ¥ BEZ Y ; PEP
Python #BEZ I ; PEP
Python M EEZ; PEP
Python HBEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ Y ; PEP
Python M EEZ; PEP
Python HEEZ Y ; PEP
Python HBEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ I ; PEP
Python #EEZ I ; PEP
Python M EEZ; PEP
Python HBEZY; PEP
Python #EEZE P ; PEP
Python #BEZ Y ; PEP
Python #EEZ I ; PEP 411, 153
Python HBEZ Y ; PEP 414, 10
Python HEEZ Y ; PEP 420,61, 62, 66,70, 152, 153

1,153

8, 84

236, 100

238, 147
252,38

255,76

278, 156
302, 61, 70, 150
308, 87
318,118, 120
328,70
338,70
342,76
343,49, 109, 145
362, 144, 152
366, 25,70
380,76

Python HBEZ I ; PEP 443, 148
Python ¥ EEZ N ; PEP 448,74, 81,87
Python #HEZEY; PEP 451,70
Python M EEZ; PEP 483, 148
pPython ¥ 7B Z i) ; PEP 484, 43,94, 118, 143, 147,
148, 156
Python HIEZE N ; PEP 492,52, 76, 121, 144146
Python ¥ FEZEN; PEP 498, 13, 147
Python M EEZ; PEP 519, 153
Python ¥ FEZE; PEP 525,76, 144
pPython HERZE; PEP 526,94, 118, 143, 156
Python ¥ FRZE P ; PEP 530,73
Python #IEZ I ; PEP 560,41, 45
Python ﬁ%iﬁﬁ%@%; PEP 562, 38
Python HFEZE; PEP 563,99, 118
pPython ¥ FEZE; PEP 570,118
Python HBEZ Y ; PEP 572,74, 87,112
Python ¥EEZ I ; PEP 585, 148
Python #HEZEN; PEP 614,117,119
Python HBEZ I ; PEP 617, 127
Python ¥ IEZE; PEP 626,31
Python HBEZ I ; PEP 634,50, 109, 117
Python ¥ IEZ I ; PEP 636, 109, 117
Python #HEZEY; PEP 646,79,87,118
Python M EEZ; PEP 649,57
pPython ¥ IEZE N ; PEP 683, 149
Python ¥EEZE; PEP 688,50
Python ¥ EEZE P ; PEP 695,57, 101
Python #HEZE P ; PEP 3104, 100
Python ¥ EEZ; PEP 3107, 118
Python HEZ P ; PEP 3115,42,120
Python HFEZ; PEP 3116, 156
Python HBEZ I ; PEP 3119,43
Python #EEZEY; PEP 3120,5
Python #HEZEN; PEP 3129, 118, 120
Python ¥ EEZ N ; PEP 3131,7
Python ¥HEZE; PEP 3132, 93
Python HBEZ I ; PEP 3135,43
Python HHEZEN; PEP 3147, 26
Python ¥ HEZN; PEP 3155, 154

PYTHONHASHSEED, 36
Pythonic, 153
PYTHONNODEBUGRANGES, 30
PYTHONPATH, 68

Q

qualified name -- [RE 4 #k, 154

R
rl

[ 46 F 45 8 FHE A, 10
r"

JR 46 F4F B FEE, 10
raise

statement —-— f&éﬂ,96
range

WERH, 105

reference count —-- 3| t%, 154
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regular package —-— ﬁ?%%%%,154
replace() (codeobject F i) , 31
repr

WERH, 01
repr () (M & &%)

__repr__() (X‘f %»7}“}{‘:), 34
restricted

#AT, 58
return

statement —- 5543,95,107
round

A E &8, 49
S

send() (coroutine Hi) ,52
send() (generator ¥ %) ,76
sequence, 154
object —- X%, 19, 28,79, 86,93, 104
48,79
set
object —- X £, 20,74
#eR, 74
7R, 74
set comprehension -- %é\?ﬁ—%?&, 154
simple
statement -—- %Eéﬁ,91
single dispatch —- ﬁéﬁ%ﬁ&,154
slice —— ¥ K,79
object —- X 4,46

WE B, 32
slice —- ] K, 155
space, 0

special method -- Bk F &, 155
start (R 2 £ /% 1), 32,79
statement —- i&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, 33,95
expression -- FiAZ, 91
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, 101

&2, 97, 104

while, 97, 104

with, 49, 107

T AE, 20, 92

B, HEEEy, 93

W, HWARE R, 94

yield, 95
statement —- i&f], 155

static type checker —- #AXA oK, 155

stderr (f£ sys 53 %), 28
stdin (f£ sys $#3P), 28
stdio, 28
stdout (f& sys 2 P), 28
step (MR *F £ 8 1), 32,79
stop (W1 R 2t % 1), 32,79
StopAsyncIteration

R, 78
StopIteration

S, 76,95
string

__format__ () (Y £ i%), 34

_str_ () (% %o ik), 34

conversion, 34, 91

object —— Xt£,79

A EFF], 19

WHEFEME, 11

% H,79

BAAFHEME, 1
strong reference —-- i&3| 4, 155
suite, 103
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 (I & JF%F), 58

T

tab, 6

target, 92
list, 92, 104
list WR1E, 92
list, M4, 95
M, 95

TEFIEH, 97
tb_frame (E# &), 32
tb_frame (traceback ﬁ%¢i) ,32
tb_lasti (B E), 32
tb_lasti (traceback JB) ,32
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tb_lineno (W /&), 32

tb_lineno (traceback JB) ,32
tb_next (B /&), 32

tb_next (traceback /%’fﬂa) , 32
text encoding -- XZK%%EE/%EE, 155
text file —- XiXﬁ” 155

throw() (coroutine F ) ,52
throw() (generator F# ) ,76
triple-quoted string —- =5 &4, 155
triple-quoted string -- =5 EFH%E,0
True, 19
try

statement —- iE4], 32,105
type, 18, 155

immutable —- RE L E H#iE, 72

statement —-- 4], 101

WE R, 17, 41

R, 18

¥, 18

type alias -- XM B4 155
type hint —- K& F#, 156

TypeError
7,82

U

ul

FRETHMEI
FAETHME9

UnboundLocalError, 56

Unicode, 19

Unicode Consortium, 9

universal newlines —-— ﬁ)ﬂ %ﬁ%ﬁ", 156
UNIX, 125

Vv

value, 74
2k A parameter —- &, 117
ValueError
S, 83
values
writing, 91
variable
free, 56
variable annotation —- L EAFE, 156
TH A
4F, 63
TRRT, 42
T4
object -- Xt#%,19,79, 87
B4, 19
=, 19,72
TL# T, 63
NH#HFFEME, 13
xBTS
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 -- i, 24
WE B
abs, 48
call, 81
chr, 19
divmod, 47, 48
eval, 100, 126
exec, 100
float, 49
hash, 35
id, 17
int, 49
len, 19, 20, 46
object —— X #4,24,81
open, 28
ord, 19
pow, 47, 48
print, 34
range, 105
repr, 91
round, 49
slice —— ¥ f,32
type, 17, 41
£ #.49
F O, 34
%, 100
W& 7%
call, 81
object —- Xt 4,24, 81
M KA, 28
¥, 83
A, 6
A TEAE, 15
¥l ki, 19, 20, 79
T8, 93
il
attribute —— B, 95
target, 95
target list, 95
Jm, 83
4, 61,152
namespace —- 4% & [d], 62
portion —-- 4, 62
., 62
Ry
or, 83
E 4
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function -- H#, 87
TR#RKFHEME, 13
THHKEFEM 13
#15

T4, 19
®H

arithmetic operation, 82

I operation, 82
R A6 FAF L 9
KA T4, 6
KA, 21
B, 82
B %, 4
EESSE SV
T % 7

object —- X #£,20
44,15
i 4 RIAR, 86
EIR

object -- X #, 32,96, 106
b 2

TKAE, 93
PABER:S

", 32
A, 58
2%

object —- X%, 19

W E &%, 49

47, 19
EHFHEME, 13

virtual environment -- IR, 156
virtual machine -- &AL, 156

FEMN

RAE L, 33
Z4%,19,79
FrRETHMEO
FF,20
FE,20

WE R, 34
FREFHMEO
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