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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

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

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

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

1.1 HithseZ)

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

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

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



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

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

1.2 #riE
TR ST A R R IR AT T EBNF 5 PEG BiBEARCt. filin:

name : letter (letter | digit | "_")~*
letter: "a"..."z" | "A". . ."Z"
digit: "Q"..."9"

LERATRBI, 85— R nane &4 Letter FMIRHEMREA 1ot ter, digic IR HLAURIIT
B, il Tetter WM "o 5] vzr UM 2 5] 2 ILEEATAE: digic M 0 5] o MILE A TAE

BERMMPA—DZFRAT K (B HBRARRETE CRR) JETHR—NE S o B9 harE UM o
RILER:
o name: — MR AN LA TR WERATEE, EFF2— DRI E S HEE .
- TOKEN: —MR[AFE 0ken RGN FR. JTHEIEE L5, token HHNE—[u .

o "text", 'text': PG| S HIXG S NI SCALATEFE EILE OR515) o 515 R AR
text Y& SORMESE:

- it BRSNS ARARC T KT

- "case": MWH|SNIHIRER DI LET .

- et PEISHR—M RS RN or il R BiE A
o el e2: fUHEMIRAIFR—NFS. X, el FHAMBRE o2,

e el | e2t BAMT AR, B3R PEG I “GRFIEH" « WHRILH e1, WARHE c2. 1EELM
PEG i, EWIEHMANL /, MARER. AXEZIRAMEMGELE, iS5 PEP 617,

e e BSFORHI—IIEE FREEZ K.
o e+t [ARE, MSFRREESIREL.
o [el: Mo RN AEEZRR R R, Bmihid, BT &g k.
o e WS EIHSHE oM [T .
o (e): ST
PAN AR5 RN 37 % 2 S0 i
o mar.zt HEA SRR T ETARRTESE (EF) ASCIL 545 A FAE T FA>

= S

T

o <...> RIEEZEMEES T T VNE A S IEIERFA (Flh, <any ASCII character except
), BATERBIE A XM (I8, <tu>).

o E SGEM M T * FIlEIKTE * (lookaheads), JXWTH I THERIENTCRMATE (HRRETE) FF7E (1 E
VCfie, (A IHFELMTRANE .

o sel IR ERMER S (RIZORULTICHL o)

o let FRTERIIENTT (BIZEK o SBIAPLHAL)
—ICIBEAF (x. +. 2) RATREREILNE: B (1) HERIE.
M X R IL S A
P A S TE—AT7H, (EARK AR AT RE AT -

4 Chapter 1. #hif


https://pypy.org/
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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literal: stringliteral | bytesliteral
| integer | floatnumber | imagnumber

o, AT DMAS SN — AT A B S8, Hopdg— 4T AR ZT T R . Bilan:

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

RXIHANEREH— IR 2

1.2.1 {FEFEETE N

RS 1R AT Z B —SEIX G lexical analyzer ¥ty AJRRY BB FAF AT HEME, T AT 35 (IBYE R
Mres) SHRE A AL ) 19 0 AT R . SR, AERREEE LR, XN B R R ) AL RS2 CPython
SRS RN

W 2 RIS BRI BIHE T, FE 390k E P, IrE 2 AR N . AR IS &£ 7 Tl Risieh
token.INDENT Bf NEWLINE Z5{0- 225 AL, 15k 0 R G X 60, i A 2T
ARG FPE RER M AR E Y BNF 153k, F—5 (3359 47) ' BNF (% AR L E
S5 A TR ) R R E

1.2. #RiE 5
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CHAPTER 2

RS

Python FIFHH AR 2K HEIL. W AMRBTRRAOIZ 3070 i, B 5k 0T B (EURK 27 B) ARl . A
A AN T R BRSO A iR E Y

Python B35 BRI FE 7 AN 2k Unicode MRS 55 2t 75 B T4 & W5 SO 4t BRIAH UTE-8, 0
PEP 3120, JFSCAANREMRASR}, fik syntaxError,

2.1 174544
Python FF T DAFRSP £ 4447

2.1.1 BET
WHRATIIST R (1A 70 NEWLINE FoR . BRAFEIR SRVE NEWLINE (BEBIDREE, TR G R 2 AN E ) Z A
TNERIR BRI S AT . BATH —&REZ 5% IR ATHUE 2 B2 X 1Y AT 30 AL 3 1T i
2.1.2 YT
YA T2 A RO T SR AT e 5 i — I E R A LS AT 5 -

« {§i[f] ASCII LF (linefeed) ¢ Unix JE=,

« {#iff] ASCII )¥%1 CR LF (return fl linefeed) 1) Windows JE=;,

o i ASCII CR (return) F=45 1) Classic Mac OS’ 5.

T BT, XL FPHI P i d— NP WO A ASCILLE (#uf7) F4F. (RIMEXES 45 % 5@ &
R AN ) AT AT AR X B S P AR AT — S EATITE S AR R R — 2

i NS AR A B fn— T BRA T B 1A
A L

newline: <ASCII LF> | <ASCII CR> <ASCII LF> | <ASCII CR>

213 8§

HERLAES (%) IFk, YR TARERIL. HE, SRR TR BRAIENY T RS T pHz
W, R ZARATEHR . AREA TR



https://peps.python.org/pep-3120/
https://en.wikipedia.org/wiki/Classic_Mac_OS
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2.1.4 {EBE=EH

Python JAIAR 55— 5028 “ATAYTEREILRCIE M A coding [=: 1 \s* ([-\w.1+) I, ZIERRPCU RIS HE
B AR S — 8 TR SO i . b E A5 b —FT, TESE AT, ST
EPE s TR E S Wi v

[# —*-— coding: <encoding—-name> —*- }

Xt GNU Emacs INATGIESC, U4, s SCRrn B

[# vim:fileencoding=<encoding—-name> J

3% & Bram Moolenaar [ VIM A 0] TR .

WR A RN gioks N, WERIA GRS UTE-8. s SR itk 2 U ig g 20 A UTE-8,
IR UTE-8 FH5FHRIC (o' \xe £\xbb\xbf ') G ZME, AN B R
USRI T RS, g A 2K 44 UL 252 Python IR (2 UL standard-encodings). #ifhi% (&
BT PR R AT, AP PR ERRARRTTEE,

PR AT, AR T ERAIRRIRAT, AR T B RS A AR IS Y Unicode SCAR. R T NUL
FEH FAF ASMNRAEAT Unicode fi5 x5 m] PA S 3UAE Python JEAXS

source_character: <any Unicode code point, except NUL>

2.1.5 BABHET

PIAS RS CA_E RO BRAT AT SR (\) PR — 23T, HUWATR : DAARTE AR e R N Y S At
FLEERI, YBATRS N AT PR B AEAT, MR SR SR A HAT A . 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: # HERENAMMWE H
return 1

PARCRHTES RRATABECL S iR . ORI BE M TRESER N A . PR P2 b, ARHTARE
TRELEARIC (BIAEFA7E 510 S AR ICA Bl i AL B BIATHO T —47) o TE TR ER T2 AP0
Frep s BORML S BEAE AR AL e AR .

2.1.6 [ HHETT

W55 IS . e 5 WA DA e MU EAT, A GH SURAT. filhn:

month_names = ['Januari', 'Februari', 'Maart', # X s 751:
'April', 'Mei', 'Juni', # —F
'Juli’, 'Augustus', 'September', # /é‘/[\ﬂ%\ E/]
'Oktober', 'November', 'December'] # TJI = & % ﬂ”

FAATPHE R SR REATRRIEIAEL, S REAT. BRAPHESTZ (A3 NEWLINE f5
ice RIS PRHRRHRAPHEST (IR0, HASTRHERE.

21.7 ZHT
AL A2, AT . R TTRF DA T B YRR B BT 2 (EIR & A B wEwL TN ARi0) . FECH,

X ATERINS, ZSA TR 20T B8 PR ST B ERAY S B 57 o AEARIE S L URR R Y, Se e
FAZEAT (RS EEMS AAFeER) 2L 2115 .

8 Chapter 2. {#;E9#7
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2.1.8 45
PBEATIFSLINZE I (SR RIRFAE) T AT g 2, Pore g,

R (NERA) BEoh— 2 /A2, e aag i S30e /AR (5 Unix BRLUUGRSF—30) .
MES PRI SR BOE T AT Z IR A Ge ] ORI T 24790 B RBHLZ I =
FAFHRE T 480t 20

VESCUHIR R RAT I S AR AT g b, RIS 8at 5 IR ¢, ™ B A — B R BN B IEH 1R 3
ﬁﬁﬂiﬁ%ﬁ(, AkﬁﬁﬁﬂZi'FabErroro

P e PESE] : 35 Al UNIX P65 SOG4 S Rr I, 38 200 IO iR R4 M 2S84
FHMETETER, ARFEH RS ARG SR gt =S

FTH ORI, A E RO 2R AT . 0 BUAFTEAT B 28 AR N AL A B SOR AR E S (B, T
BB REENE) .

TESEF TR AR SO — Bk A2 i INDENT A DEDENT FRic, ARG

Before the first line of the file is read, a single zero is pushed on the stack; this will never be popped off again. The
numbers pushed on the stack will always be strictly increasing from bottom to top. At the beginning of each logical
line, the line’s indentation level is compared to the top of the stack. If it is equal, nothing happens. If it is larger, it is
pushed on the stack, and one INDENT token is generated. If it is smaller, it must be one of the numbers occurring on
the stack; all numbers on the stack that are larger are popped off, and for each number popped off a DEDENT token is
generated. At the end of the file, a DEDENT token is generated for each number remaining on the stack that is larger
than zero.

"N IHIFY Python AU A RS Bl EARIERA, HESTRANGG

def perm(l):
RSN YT EE
if len(l) <= 1:
return [1]

e = [
for i in range(len(l)):
s = 1[:4i] + 1[i+1:]
p = perm(s)
for x in p:
r.append (1l[i:1+1] + x)

return r
ORI T 2P dE kA iR
def perm(l): # AR B —ATH %
for i in range(len(1l)): # R RA G H

s = 1[:i] + 1[i+1:]
p = perm(l[:i] + 1[i+1:])  # 4 i&: AT G 4
for x in p:

=

r.append(l[i:1+1] + x)
return r # AR N — BOW 45

(5P b, MR T DA =0 A Ra— R R A TR 1 - return ¢ 4HUETCIR
DEC AR RS R i 8 HE 220 - )

2.1.9 fRiCEMZEBFH
B TAERZ TR L P AR AR I, SR (A% BIRAFRIR DTRE) AT PATLARGE T LA R ARIC . X

BPAARIC I BEHE AT REBURRE I AR ARICE, A FEAEENZBEN BT filin, ap 2R,
i a b RMATRL. I, +a M+ a ZFEPAARIL, B+ e, FA +a M2ERHIPRC.
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2.1.10 &R¥ric
TEAERZ H g ASE R, JREA AT d R A2 i~ ENDMARKER 1] JG.

2.2 H{tb#ric

¥ 7 NEWLINE. INDENT Ml DEDENT Z A, iAFAEDA FILKIAIC: A7 AAH X 35 (naMe), Fd@ 5 (M
NUMBER Ml STRING), PARHAURTS GEILAFH o 84, op)e WETHF (BT HIHPIE 2T ILFF)
ARG, Wi RiEsc. A BT T, R0 H AR A BERUN B M AR A T e K T e

TR

2.3 B (FRIRFFAXREYF)

NAME FRICEN ARIRAE . KT SR A 4T,

7E ASCIL i (U+0001..U+007F) Wy, AFRHIAMFAEFHEING T (-2 fa-z). FRIL_, 3#H
BT ETFAAL, R AT 0 B 9,

ARRM B D CT—ATAF, HEARE R, K/NGHUR.
BT 2-2. a-z. _ 1 0-9 24, HARIEATVAGEH] ASCIL 2 AM “SFRE” FIl “FBp” 745, HIR

WRRTIA.

JAARRFFAE MR I Ef  Ash EALE NFKC s ARRAF L BT NFKC,
AL, AR B PR T HRA id_start, ZEGRA TSI

« Unicode 2] <tu> - K5 ({145 2 51 2)

» Unicode 2J| <v1> - /NEFEE (1045 a F| 2)

o Unicode 255l <nt> - Rl K /NG

o Unicode 25 5| <Lm> - {&AF7HF:

o Unicode category <Lo> - HABFE]

o Unicode 2551 <N1> - {77 E)

o {"_"p- R

. <Other_TD_Start> - 7E PropListixt st LI S iR AN TR
HATFRLHIAET 1d_continue Hfy, BRI T FRIFLE:

e id_start PRI AT

« Unicode 1 <na> - | HEHIACT (245 0 1 o)

+ Unicode 2Jl| <pc> - IEHAR 4TS

+ Unicode &3 <Mn> - JE[R]FEARIC

« Unicode 2&Jj| <mc> - [A[FEHGHRIC

e <Other_ID_Continue> - N A NIEAMAE PropList.ixt 55— B XA H I FHES
Unicode ZE5I /)2 unicodedata Ml i 35 1) Unicode 74 il e HUA o
XA ILT Unicode SRifEfflsk UAX31. A REZHMFEE, 71§25 PEP 3131,
SR, AR AR IRNA & i :

NAME :
id_start:
id_continue:
xid_start:

xid _start xid_continue*
<Lu> | <L1> | <Lt> | <Lm> | <Lo> | <N1> | "_" | <Other_ ID_Start>
id _start | <Nd> | <Pc> | <Mn> | <Mc> | <Other_ID_Continue>
<all characters in id_start whose NFKC normalization is
in (id_start xid_continue*)">

10
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https://www.unicode.org/reports/tr15/#Norm_Forms
https://www.unicode.org/Public/16.0.0/ucd/PropList.txt
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xid_continue: <all characters in i1d continue whose NFKC normalization is
in (id_continue*)">
identifier: <NAME, except keywords>

Unicode =45 %44 P o 1Y) DerivedCoreProperties.txt SCAF$2 {7 — G JEMIEE 5%, W& THAMNG
Unicode & XA AR AT T4«

231 %@
DA 44 BB AT S I R 0 245, RREERSEAR T . BT PRE A1 5 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.
FELCAFRAVAERFE T SCH IR B o X LERRR N 4K 4t
e match, case fl _ fEmatch ATt F HE T4 6 .
o type TEtype Hh) T IR B T A BT

(‘ﬁ%ﬁt@ﬁﬁ%ﬁi?iElji%‘}%iﬂfﬁﬂ?é%?ﬁﬂﬂ o HXFH X R AT AR 2 T 52 SR, T ARIA 2B
gri) B

VRSB, ENTRERSTE T M BETEA R Rl IMT AR ORA5 55 AR RAT 24 R B AU AR A
e 3.12 JUA R AARH: type BUER —PHCRHET

2.3.3 (REBIFRIRTF
SRS (BT XT) BARRE . R A B L P RIKFAIF L, IFL T iR

*

K%?ﬂi from module import * Fﬁgf/\o

fEmatch IEAJNEBAY case B, _ B— M XEs, BRNERT.

M2 A, ZTHAMBERS GG —UCRIEM R E AR _ . (B print SFNE R
T builtins fEiHe,)

TEHAMA T, 22— DEHR RS EEEEARGA” FRR” 48, (HXT Python 7% & kil 22 Jo ks
Sk Z AL

0 #ik
_ WA T IERE LSO B gettext BIHLCRY,
BRAEH ka2 LR MHN L.

*

RS AR, B RIFR A dunder” . B4R ERR RS R ST B (fUIERRIERR) . LA B
G5 LA TR KRB NS 7k 7 ik 44k 7575 Python R IR K& L Z WRAFR. (T
LT, TR AFRRISCRI Y, A RE S B SR A %

2.3. &I (RAFHXET) n
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*

RIFLA LR KE X, WRAFRA—MREEXES, PABEGREESR KIRA LM B it

)7 R g . AT RAE (85 .

24 FER

FIHR W ES RERRE.
AEIEMI T, Python 7% 45
Sl S
25 FHESFHHEFTEE
FARREIERIAGE () SO0a1% () AN IR, Fin:

S R T

W X T (None, True, False) MIRFSRIN 4 7474792 (. . .) BATIHIARIR

" Spam"

'eggs'

|

AT IR SR T4 ILE,
). Bt

PR 77 i T A R & 7 — 155

(BRI Spa, T

'Say "Hello", please.'
"Don't do that!"

B TIXANRBISN, SIS TR (0 B) B T R AR T 2

TEFAFER I NS, SBAL (V) FRGIAT —A #0521, HARR S SO T RS T R 745 . 11

i, A\ FORUESEAT, I H R

>>> print ("Say \"Hello\" to everyone!")

Say "Hello" to everyone!

|

A RMEFIN S BIIRME LS MG L, WS I F 304 Ur91.

2.5.1 =5| S

FAFERAR AT A =L VEC A BT | 5 005 SRR . XSl BB =315 F 4

B

["""ﬁ%#/l\igl %?//{'/f $ Lo

)

=G5 FHET, RFEIRE 55 GFESRE), BS5RRTSHMERK = ESARE (515

(15 ") SHILFE

[nnnig/h_?:/{%ﬁ% W%ﬁ n?}'l %"O mon

WAV O AR SCRBAT, I H R

DA ZE TR
ET— T,

2.5.2 FHEME
FRFEF AT DA — AN FTIERY 3728, AT &0

il

WA, Bl

b"data"
f'{result=}"'

FVFITHT A

12
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o T fgﬁArﬂf?47

l—h

X F % 5 @ (fstring)

pa

AR T A B F 2 (Ct-string)
o w ERUR ChIGE AT A )
PEANE B 2 WA

HISARS KNG (Bilan, 8 50 SCERME) « 0 5 A5, 0 800 AAMH, B, v, e,
rt’, or’ Fleb’ A A BT .

Added in version 3.3: I EIAFATE "o B, & 'br' WIE .
HEAL Python 2.x Al 3.x BURAACH R AE40 TAE, 851 A 7% Unicode 448 Ffiii: (u'value') H3Z
Fr. HZE RS PEP 414,
253 ERXiFEE
%T AR T A R 28, AT HR T A R DA A E SR .
B U 5 ey T AT IE (1) RATREERE |5 24 RS T & .

STRING: [stringprefix] (stringcontent)
stringprefix: <("r" | "u"™ | "b" | "br" | "rb"), case-insensitive>
stringcontent:

| nrraw ( [mrvawm longstringitem)* wrrawm

I URIRIRIN] ( Pymwna longstringitem)* (RN
I nmrn ( tmrm strlngitem)* (1]
I T ( [ Stringitem)* T

stringitem: stringchar | stringescapeseq
stringchar: <any source_character, except backslash and newline>
longstringitem: stringitem | newline

stringescapeseq: "\" <any source_character>

TR, SPAENRE X, BAMREER. FE, mR (WRA) LAIRERRTS .

25.4 % U F5)

BRARAFAE e BOR HIZR, FE 745 HS R 730 5 B A e SOY 95 4% BRSRBL it © il 1 A L DIt A
B, W0 SRR

R E] BB
\<newline> FR B - Bk X,

W B AT
Al #3%

N 3|5

\a ASCII ljj% (BEL)

i AscIl L% (BS)

\E ASCII #: 714§ (FF)

» ASCILBFAF (L)

\T ASCII i %245 (CR)

Nt ASCIL K F- il F4F (TAB)
\7 ASCII T F il 245 (VT)
\ooo TR B - Nt
\xhh A B - ot
\N{ name} FH B - LTS
\uxxxx + <3t 4 Unicode 5 4%

\Uxxxxxxxx - s~it%4| Unicode F 5%

25. FFBEFVHEFTEE 13
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BEEITR
A PATEAT RN N — N SRR A T4

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

FRERIRCR AT A = 2515 545 &, SRS T 4 ¢ 5 @ 25 Rk

BT
BAEAR 746 Python “FAFH iR P AL ST BT, bZRFHINA .\ B SUPSZR B IR 74

>>> print ('C:\\Program Files"')
C:\Program Files

[IRE, FPBI N A\ 2SR BT S RIS |5 74

>>> print ('\' and \"')

' and "

I\BEFIFFF

JF4 N ooo Frm—ANNE ] (FECH 8) {HH ooo 1) * F4F *:
>>> '\120'

"pr

2z =\ (08]7),

EFTHRFHEY, FARRAALEMHEN T EFFFRTFM
.

FE 3.11 fAR A (KT 00377 (255) 1y /\E 44 L £ 77—~ DeprecationWarning.

TE 312 AR K AARE: (KT 00377 (255) Wy /\HEH 5% X & 754 —> SyntaxWarning. TFA ) Python
mijiqj, @Zﬁ]%?glii‘*ﬁ\SyntaxErroro

BRI HA L EER Unicode 7

il

+7EHF

JP9 \xhh FrR—At s (BECH 16) {54 hh () * F4F *:
>>> '\x50'

1pr

5 CHRUEARIR], bR A+ oE A .

PRI, FARRAASEMEN F5 . AR EY, ERnBA%EHR Unicode 7
e

%% Unicode =%

J¥H) \N{name} F/REA 4 E name 1] Unicode “F4F:

>>> '\N{LATIN CAPITAL LETTER P}'
IP'

>>> '\N{SNAKE}'

'A

WPPIRRE BT 7+ F @2 H.
1E 3.3 R AR T: EASINNS 24551140 B S0
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+73# & Unicode 4F

XEPH \uxxxx Fll \Uxxxxxxxx R A G T3 (FECh 16) {11 Unicode F4F, \u FFEIELF
PO \u BEIEGF AT . J5E W AGRSAE{T Unicode F4F .

>>> '\ul234’

l'

>>> '\U0001£404'
ll

REFIIAGEHBAET 7 & F @

FKiIRFHIa%E L FFFI
SHRIE C A, FrA RRBIE SOPIIEFATH PR AL, Bl RAHL IR 4 R+

>>> print ('\g')
\q

>>> list ('\g")
['\\', 'g']

R, XTI E, EFAER R HIREUFS] (\W. L N, L) JETRIR
SR S5

TE 3.6 A K A AR T R E% LP81 23774 DeprecationWarning.,

T 312 A B AR T RAR I L) 2277 4 —A4> syntaxWarning. JEAFEH) Python fRASH, BT
E‘”Zi#/l\ SyntaxError,

255 FHEFEER

FH B F AR BB W% BT bytes MM AR ser RBMSH, ©i1HELS
ASCIT 545 $lfih 128 SN L5 b 0 T SUR PR F GREE A 2 5 5 75 BNt 55 7

>>> b'\x89PNG\r\n\xla\n'
b'\x89PNG\r\n\xla\n'

>>> list (b'\x89PNG\r\n\xla\n')
(137, 8o, 78, 71, 13, 10, 26, 10]

ke, P SO sIFoR (l 2 \o 3 \x00),

2.5.6 RIsFHEBEFHE

SRR AR AT DB FEA TP U0 (0 RER 3 BIFCh 48545 $ 5 i i
FlRAS 3 % 5 @I SRRAHLIO FIT A UL, (SRR T, U5 7] R & udik

XJfF: are not treated specially:

>>> r'\d -\d -\d
"\\d{4}-\\d{2}-\\d{2}"'

BIGEAE s G T B, 515 DU ORI L, (R & PR B TE S R A5 L B e g A4
TR A R TAFR T E: RRHTARE 5 oo\ WA R AR HE R (RITAF R WAEER
TR RARHLGER) . UHRZ, REFaEREAEN R R (LA LHEE]S). B2
B ORATIA T i R PR PN TAT, R R IEARAT

2.5.7 -4

Added in version 3.6.

A R TF A B F I A fF AR U B g EI R AT AL X AT R T DA
TE, T ERMERS O Ak REHEM P v RAFEEE, B g
BRSBTSl A

25. FFBEFVHEFTEE 15
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BRI RTINS (s, 0, e AR B, % U SIS W . RS, 1
PR 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

conversion: "s" | "r"™ | "a"
format_spec: (literal_char | replacement_field)™*
literal_ char: <any code point except "{", "}" or NULL>

AT (0 8y WO BRSSO P AT ER S IR AL B . BAZEEHE S+ ( ARichA
Python Zk AT KM 7 BL. EFRBAEMETS =", WK, FBRFRKRATOR KOS,
(ATHEL) . BERAMUS o ARSI T B P ITER S '« SRS Ui mIRs . By BAH
T 1y WEER.

R A H T P Bk S 5 1SS B A4 78 L Python ks —#RAbBE, B D RBISE, 285k
BBV, T Lambda FIRIE A : = FLUR A H GG . BAFRRHIAEAR P AR
PR B BRSO A B WU TSR . Bk TR R | S =515 £ e
FIFFH AT &R . By BOA # ISR T WA TER (RIEZS AL SRS St ) . FERXFEI
T, BT B S — AT AT

>>> f"abc{a # This is a comment }"
o 4 JpW
'abch!

TE 3.7 fRA BB AR T Python 3.7 PAR, PANSEBI R, A AVFER P AT Pl R RA A i awaic
KEAEWFasyne for TREHES.

£ 3.12 A K A2 AR B A Python 3.12 Z 1, AN FLVFAE -5 HR IR 3 B BT R

FHRIESE = 1, N RIERAR SR, = RIS, 5 2T DR S P A
g, o= RIS MR RGRRT, = BRIATEAI AN repr O o 455 THERRE, BRIA
AN str (0, BARFI T REBTE

Added in version 3.8: &2 =1,

TR THARSTRT, FRRACRMEMI SRS e, Fdgf. 04T vs A str O FEHORMESER, 1o
P repr O, "ta' P ascii(),

RG] format () PRBCHERIEATARA AL . UL P75 45 FR XS R __rormac_ () JF
o R MAR UL HIRT LR AN 2P HR . A S O 85 R R E B P AT R B R

H SR R R UL AT DA SRR B 7 B X BB B rT AR E AT B 2 B0 7 Bl 453X
ﬁ%ﬁﬁf?, HEAN T HAFHERZREN BT B, LR AU HIE S S ste. format O JiANT
HHIAIA o

AT a IR AT APHE, HE— MR B GER 0 2 24 iR
AT H T R R BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

(ZETID
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(#2 E50)
'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'"
>>> line = "The mill's closed"

>>> f"{line "

'line = "The mill\'s closed"'
>>> f"{line 20 1"

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

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

RVAER R T B E AN - R 55 8

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

T 3.12 JUA K A2 A8 : AE Python 3.12 Z B VR e BOH B S A2 -7 R 55 2828
it 7 BOb th AR i O ORI 2 LS E At 37 55 AR R 07 5 ORME:

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

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

a

b

©

1E 312 JAR J A8 7E Python 3.12 2 i, -4 R KB B R S0P 0 R RMEL.
B S f0  FAk, Hk 0 R T e R A PR SR e

>>> def foo():

f"Not a docstring"

>>> foo. doc__ is None

Z4 PEP 498, TR TR P RIS, LSRR R str. format O .

2.5.8 t-strings
Added in version 3.14.
— AN AT AT B FEmAEE - F A B2V BOT RIS AR A X AT R 5 44 X T A
B 5 a1 RN TEERR AN, (FA DUR 5]
o BRFAFER FH{EAR SRR str W5, MELKE R4 string.templatelib.Template Xf
e
o format () WASCRBEMH . AR, MR AFA: (ARG ) PRl b sh A TEAL 2k =00 g
fEH Interpolation X4, ACFRA: A Template Xf 5 AL R ok o fnfe] Ak S 208 BH AT A e
o

o WEIRER B HIFF AL 1845 Interpolation XfRZ HIHAT VIR, Blan, T4
{amount:.{precision}f} E@ﬁﬁﬂa%ﬁiﬁiﬁééfﬁffﬁiP@%ﬁ%%iﬁii {precision} Qkﬁ%ﬁﬁ format_spec
JEYERIME . #5 precision MUMER 2, MIRARIHBIIIFFRR .25,

25. FFBEFVHEFTEE 17
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o IEEREXPOEES = I, SREA SR (WIS AT R B2 845) 280aim
FIRH AR E AL B Z BT FIH{E TR 2 )5 o 1%RIEAX B Interpolation SEBI &4k A
, HAEH conversion JEHEBUIASWBN w (BIFEH repr O BREL) . QSRERAL T RA ARG
AT e AR, B iX— BT

26 HEFHE
NUMBER FRiCE /N B, oA =Ml B8, 17 R .

NUMBER: integer | floatnumber | imagnumber

By B R BE S TRHAE N PR LIE ST int . £loat BN complex RME BN HIMEL. R, X
Bea i pR KO A R AT ANER R T Bk i s

HBr 7 HEAERS: B -1 ZRRNEE S BRI —Ius BT M 1 4 #aha.

261 E{FEE
BRCy RN e

7
3
2147483647

R A R BERCA BR A, AUzl 1 AR il RE ) FR -

{7922816251426433759354395033679228162514264337593543950336 }

NRIZ T TR A T A DA B T, HLAERE R AR E N S P . B, DAR T A2
SIVE

100_000_000_000 J

100000000000
1.00_00_00_00_000

TRIZ A e IER 2 B BN, _123. 321 fl123_ 3213 FRARMFEHE.

REBT VA BIGE I T 0o, 0o A ox HiEE N ikl (RAk 2) . Akl (A 8) st it (% 16).
bR 10 215 5k a-F FOR, UNEARUR. piln:

0b100110111
Ob_1110_0101
00177

00377
Oxdeadbeef
OxDead_Beef

PRI BRAE SR RIS Ja . BN, 0x_1£ AR, fH o_x1£ Ml 0x__1f A2

T IEHRPARVA AN, B, 0123 ARARUN TR . XN 15 C MAKK Ak~ i X
4371, Python ¥ 3.0 HUASZ Hi ¥ {5 I i b XU

L, eyl DA R 3R St :

integer: decinteger | bininteger | octinteger | hexinteger | zerointeger
decinteger: nonzerodigit (["_"] digit)*

bininteger: "o" ("b"™ | "B") (["_"] bindigit)+

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

hexinteger: "o" o ("x" | "XM™) (["_"] hexdigit)+

zerointeger: "O"+ (["_"] "OM™)~*

nonzerodigit: "1"..."9"

digit: "om"..."9"
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bindigit: non | wqn
octdigit: o, ., . "7"
hexdigit: digit | "a"...mE" | mwAm_ . wpn

1E 3.6 A A AACH: BLE SCRAE T, R R Ay

262 FRYFEHE
I (float) FETHIHr, BlfN 3.14 B 1.5, FnFEiayplii.
EANTH R DR, B A BB R PR BN L R

2.71828
4.0

|

SEBCF I RAR , AR R SAVFRT . BN, 077,010 RAYER, HFHERS 77,10

HH Ie]
SRR AR, IR IR AR [RDAT DARE BN R e T

96_485.332_123
3.14_15_93

RS SUNEGR A T A S, (EORNREIRII s o Bildn:

10. # (#RT 10.0)
.001 # (&[T 0.001)

|

RERCER S /RG> Z S5 T AR PR ER Bl — 1 38830 0 ik e BB, IR — MRS (+ 3

=)y PAR— A S B NG AR R A . X LY e BB FR7 DA 10 1. IR

1.0e3 # (&% 1.0x10°, or 1000.0)
1.166e-5 # (fRFE 1.166x10°°, or 0.00001166)
6.02214076e+23 # (XF 6.02214076x102° B 602214076000000000000000)

XA AL B RGH A MR KGT0  F m I R, /B AT A I

le3 # (% [FTF 1.e3 F1 1.0e3)
0e0 # (%FET 0)

b, R DA R YA Stk :

floatnumber:
| digitpart "." [digitpart] [exponent]
| "." digitpart [exponent]
| digitpart exponent
digitpart: digit (["_"] digit)*
exponent : ("e"™ | "E") ["+" | "-"] digitpart

e 3.6 JUA R A AR BIEL SCRFFE R, MR R 4107

263 EHFHE
Python I SH R, HEAEEWR BT R, MK, E&TF @SRRI EFNELL.

Bln, FERest, SR 3+4.2i RS ARSI 3 I R 4.2i. Python flIEMI AL, 2 BEURAISTE 5

[IE|E

[3+4.2j

J

Rg— Ml T @ s 3. B4 Y HUEL T @ e 4.25 AREERAN. TR =AM iiRA FRIC,

B2 A2 I

26. YEFEE
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[3 + 4.25

AN PR A A2
3 AT BT 9 S R AU, A,

e, 5

JEZRANRE S H AT B 2 BT -

DA A 50 e iy

4.2
3.145
10. 5

.0015
11005

3.14e-107
3.14_15_937

5y S FmaEAE,

RIS ¢

U HE RG> DU B BERG r, W/INEUR AT PARE G

3 S IERILES

BT AR

105
03

10000000000000000000000007

#

LFET 1e+245

JEBAETETE R R/ NE U -

XERERAT AR o # AR

[3.14J # ZEET 3.145

b, ey il DA 3R Stk :

imagnumber:

2.7 BRAFSESRHF

PARN I E LT B AR F R AARil, RIGE AT op ARicgeay.

RS P ]

OP:

assignment_operator
bitwise_operator
comparison_operator
enclosing_delimiter
other_delimiter
arithmetic_operator

(floatnumber | digitpart) ("j

"le)

X EEARC M H A FRE P F L ATFE token

| other_op

assignment_operator: "+:" | n__mn | Mx_n | Mk kN ‘ "/:" I "//:" | "%:"
"&:" | mw ‘_" | nA_mn | "<<:" ‘ ">>:" I "@:" | "::"

bitwise_operator: "&" | AL ‘ AL | nAamn | n_n ‘ "<<" I ">>"

comparison_operator: LU P P N | m==n | mi=n

enclosingidelimiter: A\l (" | ") Al | A [" | "] n ‘ "{" I n } n

Other delimiter: "’ " | Al . " | Al ! n | "; n ‘ n_mn I |'7>"

arithmetic_operatOr: "+" | n_mn | AL | min ‘ "//" I "/" | "%"

other_op: AL . AL | "@"

O #ik

W, ZHAAMTHA AN, RN THAMAR. A, XPRARCZ BH &AM, 1E

B2V <] 8 ]

FE RS B ] AR BT T AR AT, BT T . B,
FIRARERERST; T e B MEREZEA, Mg AR R 57T,

* BRI HES, 2l

20
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XFREACSME, HARFRGEANEL. B, AN .. RN ZRERAF, 1M —L2 N
HAA getattr O BEAFH R LI HZESF.

Python HHFR/MEHAT (M and, or Ml not in) MM X4F ILSMIE” £+57 (BREMCLT) L.

EE=A RS () BAFR 4 Ellipsis FHIEAFFIR S L.
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CHAPTER 3

R R

31 MR, EHS5ARE

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

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

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

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

AR !

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

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

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

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

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

‘;%%%‘T%MT AT R BT A IS — AR EL. HGEH AR NI FR, BRI Y & S 5tk ik
AT H o
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UG RIHABRT R AT R BT 5% . B0 T AICH. FIRMFIEE ., X HEA
W SR ALG Y . FEZHEOLT, HRIE—DAGRIER, AT S S X E T A K5
B2, BEATRIE DA AR, WA ARSI R ST, Hit, IR A2
(BIanodl) EEN AR RGN G I, W23 0] ZE R QAR A N AR (e

RPN GAT N LA I . B RBRRARPRS A B B B2 B 5 XA n g
KA, VR ERY RS br T AR [B]— AN 1) B M R R BRI AT B X R 5 L, I Rl A8
MRRVLRA RV BIINTE a = 1; b = 1 ZJ5, a fl b ATRES ] BEA 2 48 i [d] —AME S — A0
o XN int EATIAERTGE, PBCRT L 5 AT CARCEE o BEAT AT B G i LR S B, TR
ARZHAE, AR SRR R R, A, fEc = 11 d = 0 ZJ5, cMd kST
PSRRI R BrEIER SR, GER e = £ = 1) 20 B —AXRENRES e F f. )

3.2 IRERBEREH

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

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

3.2.1 None

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

3.2.2 Notlmplemented

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

#1552 I, implementing-the-arithmetic-operations.
TE 3.9 MUA K AEAZ T FEAT /RIE S B R SCH A Not Implemented SRAEMMEE T 45T -

T 3.14 A K AR FEff/RIsE R U 4] Not Implemented SREIMAES 5] & TypeError. TEZ HI
Zl—“:fj'z‘z&;‘%ﬂiikﬁﬂﬂ True :}-JF)I%‘/\A Python 3.9 f@yjﬂj DeprecationWarning,

3.2.3 Ellipsis

BB —FRE. & — A BER MRS R GaE T . .. SN EAFR E1Lipsis T,
ERERENE.

3.2.4 numbers.Number

WIS B P E AT, ST ARZ AR AR N BB R [ 4558 . B X SR ARl AR 5
%%g@ﬁﬁ?ﬁxﬁﬂiﬁﬁo Python HAYRCT M ARAEF R RIE A HAVECY, BERZRTITAENL R ey
B R FARRonB, B_repr O Fl_scr ) B, AAANREREM:

o ENTEARIET A, SPEAENMIMERN, Ko ERA R ERXSR .

o FRBASAERRERY NG OL TR AT 10 HEH] .

< TERHE, BR/NEORETATREAAER RN Z AL, A SRR,

- KEME, B/NUUSTTREFERNEANZZIN, HASPER.

o IEGCS UE SR N U E 2R
Python X7 #EAUHL. 3 i BAOAISZ AL :
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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 RRA R AL K r A& 2 8 AFALI 7Y, PAUETEE 0 <= x <256 PN 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
WX F IR A ER BT AR AN Ty A BRIES. FIEMARE M MokEs. HEE
TIPTREEAR, Wn N E R 1en O RIPIEATRIKE . A5 LKA R POE R AT, £ P
WRER D, DANGHITA . I, ERFRZEEREAERE
SFTF A ICE T R BN T AR B0 00 5 2 i ) A ] o 3 B A o 2 A A T BB LR U A SR A
BOFAHSE (Fan 2 F1.0), WE-—FEEH HEgtl & Lp—14
H HiA R 2R SR A2
HBh
XL R R A RS TS N E set () MESOEIT BAEI Y 5 nl 3l i F s gk g e,
BN add.
URESIED
XSGR FR AT A A BN N ER) frozenset () MEEEEE . HT frozenset XJ 4 A 1]
A% H hashable, B0 AR AE S — AR TR B T LAY EE .

3.2.7 B

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

BT — i A A R S

FH

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

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

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

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

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

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

XM D LA A E R :
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>
il

B

7

PRETI SO AT ER , BCE ASRAN AT R None .

function.___doc

PREIZAFR. FES: _name_ B .

function._ name_

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

Added in version 3.3.

R BT BRI AR, R A None.

function.__module_

, B B A BN E B TE S 10 B parameter {5 41
function._defaults__ tuple, Bk A5 TR AT 2 2L AT BRIA(E U H
None,

R TG IFR REA Y 3T

function._ code_

i 25 [ ST R R BUR . RS0 dice

function._ dict_ /:r%lt%

, . —MNLET A ARYER F . TR RIES 4
function.___annotations_ ﬁ(, u&%i‘ﬁ@*fﬁ{f% 'return', ﬁﬂﬁﬁ%{,ﬂiﬂ/‘]
iﬁo %ﬁ%i‘lﬁ] object.__annotations__,

TE 3.14 A S AR AR B FRiC TR B R 1A 5

Il PEP 649,
. &1 %1% B B B annotate function, BYE QN5 R B0
EUAGELOm. _ loeeianE ﬁﬁ?ﬁ)ﬂ\ﬂﬂ\j None, Z%Jrﬂ,object .__annotate__,

Added in version 3.14.
FL A AN R e B2 A BRIAER F .

function.__kwdefaults_

, fE2 A FHE KA A B tuple,
e — Added in version 3.12.

PRAO G SRR RN BAT R M, 2R, X T T-RF e oG e 2 el .l B Y RS 110
JE AR AR B B AR S A

CPython H RIRYSE B SCRF I E E R BRI B . AR ATRES SR & 3 4 _ERY R EURTE.

A7 K BREUE LIAAME B AT AR 2 b IR (WS code JRAERTIN) o

LB T %
KBIITIEM TGS, JE BRIl IR GEH A & SRR -
Rk KB m -
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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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MERLH

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__ RBHISRIFAFER, BEEARA RN None, S function. _doc

o _name__ @HRBIMHAFR. B runction. _name__,

« __self W None (HIFS WL T —1).

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

MEFHZE

BEKA S R BB R, SURIBER A T — A C BB S (E N Bt By BT S
WV — A alist.append (), FCI alist B30 %, FERLR O, ARpkng Kb
selr_ ALK alist FERICHOM S . (R MERE S H A 6 o (IR

.

>

PRAP X R o X LR G F R HAER)E B S SCBIy T) 7, ERMAIDAAE R new_ () IS
B, WS AEERS _new__ (), FHAEFNOT, Bafidsh  inic O RYIRIGHTIEB
el

FERZER S BT AT AE H T @i S call () JiiRAE TR IR &

3.2.9 &R

i Python UGG EE AL ¥IG, HS A 2% A, Boi2lidincore 4], 22817 H
importlib.import_module () FIPE ) __import__ () SFpRECRMLE ., MR B W 7 M4
SCERR 44 A5 1) Ot 98 AERHR T i BRI __globals_ JEYERTS I AIMSHL) o JEPES| R L
AEZE I A IR BEE, B m. x SR TF m._dict_ ["x"]. FEHSWE RS TSR A
X% (HAwIR G E A FREE).

JRMEE & R v 44 2 0 7, Bl m.x = L ST m.__dict_ ["x"] = 1,

BERMR ES5FAEXHREM

B R HA TH 55 N4 5 MR EME. 24060 XIRE T ARG AL G QB X 28 M
TEloader UATFIMBALH 2 HIE TR AL SRIATE .
%ﬁﬁﬁd@*ﬁﬁ%ﬁﬁﬂkﬁ)ﬂ?ﬁ/\%%@]@, @i}‘({ﬁﬂ% importlib.util.module_from_ spec(), 'E/zéilé}%

i P A SR PR B E S (. BRI LAMEA] types.ModuleType Wi ELAZQAMEER , (HiXFPJT
RGN, PUOSTEM XA, e IR 55 T3 i BRI

“2 s

Xt__name_ PASNR B, SRENECEIN__spec RHJBYE, MAEHALS I AYH AL B E M R
BB __spec_ _ERJEPERIAN S AT EHTRHAS B 1 [ 44 TR 1

>>> 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
TS ARG ME— R B S PR X T BEATIORER, BCRRCH " main_ ",
BB S BIRE A PR . B2 module.__spec__.name HY{EHIILAL.
module.__ _spec_
B 5 7 ARG RIKAPRERIIL R
BCE N PRI A . HS AT TR .
Added in version 3.4.

module.__ package_

BT B i package s

WSRO TURE. N RAEAT R, REIENRBE N PR o B, B
WCE AR TR AT (R RA S 2 — M, EFPA@module. _name_ fH). TN PEP
366,

e N ERAH M AR, XA BT AE__name YO . FEMA] types.ModuleType
T4 S B BB 2 PN BN None. BHRXAEIER str, WM importlib.util.

module_from_spec ().

ot FU 7R I AH ] module._ spec_ .parent [fj 3F module._ package_ . _ package__ MAEANLAE
__spec__.parent AKX EN LRI, HXKEHIREEZCHFH .

1E 3.4 WA KA AT 3T types.ModuleType FTE#EE A A AT , %) M ILAE BRI
None, %ﬁﬁﬁ%ﬁ%ﬁfﬁﬁ@ °

5 3.6 A K EASH: _ package_ WYMHM. S __spec__.parent Mi[i]. _package  BUEMfES
NRHTIIE] __spec__.parent ARGE LN IR(E.

TE 3.10 JRAS A A AR W R S A fEMT IR iR 8| __package_ 19 __spec_ .parent, £5|K

ImportWarning,

TE 312 WA R A AR o A S AT AR RE S] __package_ HF£x5| & DeprecationWarning ffij Jf

ImportWarning,
Deprecated since version 3.13, will be removed in version 3.15: __package__ ¥ AT B EFH FA
ARG AR HEEANT & .
module.__ loader_
ARG R BT loader 352
wEtEEEE N TN, ERE T RN I L BIIEE, BRI a s A SR £ .

X T types.ModuleType i #% 2 A5 A # MBI __loader_ ERIA A None; i Mt H
importlib.util.module_from_spec () BMiRi% @tk Nloader %14,

i}ﬁﬁ:{@ﬁdh@ﬁﬂ module.___spec__.loader ﬂéﬁﬁ;’,& module.__ loader_ .

15 3.4 WU % 28 S XEF(8 1] types .ModuleType HUHE BSSNAS OIHIBEME, IR HEBLIEBIA Ny
None. IR E AT

Deprecated since version 3.12, will be removed in version 3.16: 24{% B _ spec__.loader R FERIER
FE _ loader_ HUMEET RN, 7E Python3.16 H1, _ loader_ ¥ ARATIRENE I FAR
GEEIRHE RN AT JE

module.__path_

—A (ATBENASHY) Mo T Fo a0 i T REHR ) AL B ) th 5 E R sequence . ARALEEER Y 24 7%
H _path_ J@M. EES WAL _path_ JZ b,

E;ﬁ?_‘!@t)‘({ﬁ(@ﬂﬂ module.__spec__.submodule_search_locations 5[%1”@% module.__path__ .

module._ file_
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module.__cached___
_ file Ml cached  ER@A[EMAIANRHYWEEME. PN EHELE ] HIERR 24 str.
__file WA MBITTE SIS (AR SR ), B0 T ML RSB
4 FEA AL & S PR SR B R4« BN TR E R B IR UL R B iR ik i), Bl anigas g
PR RS Y C B, JF H 5 A 2% W RSB IH R R AR E T (B, 24—
AMEEHUR BRI S AT ) o

WRBE T __file W __cached  JEMEMWRESYCE, BRI HATATICHSC S CA I
B (B, — AT ) o BCEMBYEF AT EAEAN BLA B AR s B AR TT ATRT A 1 2
FECHE A 2AFAERALE (2 PEP 3147),

TR __cached  RMYEARKE  file  WHEWRELBHRE. A, TRFEMRIT SR IEIATY.
%, loader 2372 finder (from which __file  Fll __cached__ /& HEIRAEN) Urig i Biti g
AIBE T 5o R A SR — S It 1T DA A N AR ELR AN REA S, AR AR B A7 St 2
T 24 o

E;ﬁ?_‘!@t)‘({f(@ﬂﬂ module.___spec__.cached ﬂé{t%’? module.__cached_ .

Deprecated since version 3.13, will be removed in version 3.15: 241% B _ spec__.cached ZRY I FERH
Fi%E _ cached_ [UMIAEWEFEI . FE Python 3.15 H1, __cached_ HASFIEBFAR
GEsbME RN AT K

BRRMR L H TSR
B 7 BTSN AR, B GGL BA T A E
module.__doc___
RIS A, B AR AT N None. 73S __doc_ B,

module.__annotations_
— ISR AT IR 24702 7M. AR __annotations_ MYRHEESIER,
2] annotationlib,
TE 3.14 A R A H: FRC IR 1R 5. 2 0L PEP 649,

module.__annotate_
FEXFigpsER Y annotate function, BEANRBIHEG RTINS None. F31SH: __annotate  J@M.
Added in version 3.14.

eRo 3o
BT 538 B DU N R ) H 2@ . Module objects also have the following special read-only attribute:

module._ dict_
PATF- BN R BRI 44 25 0] FERAL SR R P E RS, dict ANREMBLBRNERIE S
SRRV B RO R R R MR T .
1T CPython JFBRACHR I BCE , AT BT A1 I D MR S D B, B 7 B AT 1
G o AERE G I, P A % S B DRSO IR A5 DA B 1

3.2.10 HEN 2

I E LRI IR — Rl 1 2 SORBIE (S L% 2 5L —9). DI — ATl T R SR 6
3. RIFMET N SHEACHTER TR AR, B, c.x 28l c.__dict_ ["x"] (RIdBAF
TE—BEE TR AV HAE LR PR 750 o URTEIL AP HRBIEAN RIS PRI, SARSEAE RSP ATk, X
FEERIR BB C3 Ty, B EEAAAE B GOREEH BER 2 R oK R IE ] — A LR e
REPRFFIEARYAT N . A7 K Python i I C3 MRO HJ(i§ AT {E python_2.3_mro £ 7%

BARIEIEG I (BRBEEA N ©) 77— D IITEXIR I, BRI __selr JRIERN ¢ 1L
BIJTIER R . HER7E 1 staticmethod MR, ERFFEHAIRH S IENRILRIII G X
AREM__dict LhrE NESMRBUS MR AT SE 25 5 a5 —,

32 Chapter 3. #iE{E®Y


https://peps.python.org/pep-3147/
https://peps.python.org/pep-0649/

The Python Language Reference, A 1ThRZ 3.14.0rc3

RIS B RAY T UL, (HA SRR L.
P Z PR (30 LA A — A6 (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._ _annotate_ ()

type.__ _type params_

type.__static_attributes_

type._ firstlineno_

type.__mro

RILFR. AESF: _name__ B,

EWqualified name, HESH: __qualname__ J&

/l& .
R SRR 2 %

— PR Ay 4 43 [R) G A TR F) e SRR
RESH: __dict__ B,

— AR AR tuple, XTTFE XK class
X(A, B, C) 92, X._ bases_ T (a, B,

C)o
KSR FAFER, WA E XN None, A4
T-2K4k3K . if undefined. Not inherited by subclasses.

— MU EEREPAT YRR ENE 2472 WF
W, BiES W _ annotations_ attributes.
ﬁ %ﬁm_annotations_ E‘J%{%iﬂjﬁ, ﬁ%
é%lf—é] annotationlib, ‘L%Eﬁ}fﬂ annotationlib.
get_annotations () ﬁﬁ%%ﬁ%%ﬁ%ﬁo

A B

HIEELMAR LJiH __annotations__ JEPE
FIRES IR MIAE IR, 45 AR TR LE 5
T, K. BREESITIESE “from __future__
import annotations* [N & X ). HEHERIES L
<749#pep749-metaclasses>‘,

WEMAER LN ERPAELE. T AW
“__annotations__“fiJ i g X2, B —AE
L

TE 3.14 iUAS B AR AR At BUER 1 b R &
i, PEP 649,

- 5HZ 2 W annotate function, 8% E IR H 5
YENA None, HiGZH: _ _annotate_ Bk,
Added in version 3.14.

—MEEZA X WER A B tuple,

Added in version 3.12.

— Al self. x WYE N IZIGEA A AT
fTeRER 2SR M 44 PR tuple.

Added in version 3.13.

RKEXHE —-ITWATS, GFEREMmLS. &
B module  J@PERF M KB PR R
_ _firstlineno_ %E o

Added in version 3.13.

HH A 7 YA MR 301 6] 24 2 4% BL R RN A5 Y
%2EJJY‘EI/‘J tuple,
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"R E
BT BT A2 E N, A B Python A AT DUR AT IA
type.mro ()

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

type.__subclasses__ ()

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

>>> class A: pass

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

3.2.11 Z3op|

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

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

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

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

WS __slots__ FAT T RN .

3.2.12 1/0 IR (FHIMRILHIR)

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

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

3.2.13 IRy

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

REBITR

IR GITR %% A F 79 a9 W AT Python R, BibRbyrecode, AR5 X GRANBREON AR B IR SIAE T bR HIOhS
AL E X R B R g (B R R G, AN RAEE BTG MHRASHES T
T RS RIMAZ BRI RN (B ENZFR st T R ) . SRBXI G, XA,
WAEEX ARG ORig e kb 2 ).
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S izRE

codeobject.

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

co_name

co_qualname

co_argcount

.co_posonlyargcount

co_kwonlyargcount

.co_nlocals

CO_varnames

.co_cellvars

co_freevars

co_code

co_consts

CO_names

co_filename

co_firstlineno

co_lnotab

co_stacksize

co_flags

Added in version 3.11.

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

Eg?@ﬂl‘ﬁﬁﬁ%ﬁ} Y EEC (R A BOAER

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

BREE I B 2R R (95ES)

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

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

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

— A R B i bytecode JT AT Y < T {EL Y

tuple

— A BB ) bytecode BT 945 BRI tuple

B FTAE SR 2 B

PR — AT I AT

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

it 2 E AR X R AR

HTFX— B RESrEA T SR IS Y 2

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

FEFRE I (BN from _ future_ import division) Wl co_fiags W HUARRA K] BH AR X
SAEHFR R BB T M. 20 conpiler flag,

co_flags T HAAI B AR B BEPITREE A
AR — AR R R R R EOT HHA SR, W TEco_flags HiE CO_HAS_DOCSTRING H4F{
#Hco_consts '43Hﬁﬁﬁ#ﬁ\%ﬁﬁ%%@ﬁ%ﬁc%?ﬁ$o

RBH R T E
codeobject.co_positions ()
AR [l — A & AR G g A byrecode 182 HITRA T A7 B AT R LA 42

kR gz A4 (start_line, end_line, start_column, end_column) [ tuple, H.A1%H i
A TCH A E T i o | AR AT R O B . IE BSR4 2 IRARIEAT AN O FFIR RS
utf-8 FAT R i

A EAE R T RE S R K. ATREA A X A 0L T SRR SR AT
o P17 X no_debug_ranges B TRERS .
o TEffi[l] ~x no_debug_ranges BME—AE 4 pye X
o HANTARMIXS AL E T
o T RARSII L JE A BRI TSR AT S RIS
M BERFOLY, JCA R BT AT A None.
Added in version 3.11.

O #ik:

DR R AR AR X R R AL, X P BE S S 3415 %) which may result in a small increase
of disk usage of compiled Python SC{f 5 F () % 45 25 1) 5 FERE 2% 7 FH A0 N A7 IS AT 38 im . B3k 4
A M S A/ BGHFT B A AN [l 45 B, "I AE A -X no_debug_ranges iy A THEAREL

PYTHONNODEBUGRANGES Ff3EA8 5,

codeobject.co_lines ()

IR Bl AR Kebytecode HITESEHERI IE BRE RS . H7 B —#RE —1 (start, end,

lineno) tuple:
o start (—4> int) REHIFF bytecode JE BTN B RS & CRNEFEZALE) -
o end (int {H) RFHX T byrecode JER AR RBALE MR (NI ZAE).

. lj:i]neno — M FEbyrecode JEF N IIATFH) int, BEE QIS E G B N7 %A 175
°K None.,

P2 B AR TR SRR
o PR L ERFRA 0 /2 start.

e (start, end) JUHFFRARBBMAMELSR . WHLEUE, XMTAEM—XF tuple, K start
FFETH—H) end.

o fEAERERA SZ R ImI) . T A =ZJcH¥ A end >= start,
o PPEMIEJG— tuple [ end ¥EET bytecode R/,

TILEH, Bl start == end W2 AVFAY. F IR 137 52 WU AL, (Hbytecode
G A BT R ERIIRLEA 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

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

Added in version 3.8.

LITBGE

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

FE RizE

frame.f_ back

frame.f_code

frame.f_ locals

frame.f_globals

frame.f _builtins

frame.f_lasti

frame.f_ generator

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

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

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

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

B T &R A 5 T2 W

WA FERN E (RE) L3R 5
MiXTRE “UETRTE S (XK A % fbytecode
FRAERIES])

WA Z Wi generator B coroutine, B35 G ZWE

THFEENH None
Added in version 3.14.
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HHTT SR

WRAH None, WRFEARD AT )R 45 26 2
B PR R (Pl A D) o 5 T U D
TeME—1FH (BN _trace_lines).
) Rz B False DASE I BRI ATl &
frame.f_trace_lines EEE%%{ﬁFO

FZIBIEBN True PARVFIE RGN RIEEF:
frame.£f_trace_opcodes T TR RN R R B pR K05 | A Y S b1 B R B Y
PR X ] RE & HOR E SUNERERR TN -
_ I A RIS - TR HLEH A — IR ER R BN
frame.£_lineno B B 4T (BUN T RIRZERIW) . JHias
AL B A% RSB —A> Jump fiy4 (RIiE
T—%iEH).

PR 75 &
X g SR — AN ik

frame.clear ()

ST VR IFG B WA 4 = of 2 j5 I . I HL, WERARMUA R T —Agenerator, AR
%ﬁﬂ)ﬁ%ﬁ%%u A B FATHG B RETERRG T (Bl ik —A SR e (A S 6
iDE

ﬁn%ﬁrpﬁ%lﬁﬁmﬁﬁkﬁ?ﬂy Eﬁ@)ﬂ”%%li{ RuntimeError,
Added in version 3.4.
TE 3.13 fiiAS R AR AR 2205 R AR B WK 5| & RuntimeError (FATMIRY IR BLRF 2 Q)

E TR

B R AR —A AR E R . M5 KA & R g — A i &, ] DA i
types.TracebackType @iﬁf@ﬁﬂ@o

e 3.7 A B A BUAE ] 1% g2 n] PAiEL i Python fTHS 2 A 5L 1k o

T BRI R R 5, AR R R AL PR AR AT RIS, AR I G0 24 1 (819 2w
ARG . B A—AFHE AR, B AE AR IR EE . (S Wy &4 —15.) EWER
sys.exc_info () FrRFIPICHRYEE=I0, PAKRFTHIIR A __traceback_ JRMEBIIREL.

MR NEL A A ALBRAS I, ARERER S (DARIFIAE) BABIARERT R0 AR AL T 22 B
;T:t, 'E'@#éﬂ/lfjﬂ sys.last_traceback ﬁj\:)ﬂ )_—L'Tﬁﬁﬂ o

X S A B A ) [ 4, U [0 5 B R R R VA AR 4 £ e JRME ARG BT BE 1 25
PRI

Rk K et -

TR M/ Z R PAT AT 2.

tracepack. tb_trane R P95 ) A A opec.
_ _getattr__, PS4 obj Ml "tb_frame",
o5 th S KA FTEAT S

traceback.tb_lineno

WK RS

traceback.tb_lasti
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I 3] AT R R fe— A5 FE 2 T RE S i xt 2 AT SRR, AR SR AR oy 1) PR HLCA IEIE Y
except TAJERA finally THIIIE.

traceback.tb_next

PRI S B M to_next SEHRIRERH I N — 29 Gl AL R FERIW) , WEREA T —ZEH0N

None,

TE 3.7 A B A A R R T 51

LWk
MAMBPINARFIR__getitem () TPERFTHEMMYI A X RE AT NER slice O BRBURAIE.

Rk BB YE: start NI stop N EHL step WA KAE: AAEANEIENN None . X L@ ML AL

DPSIESSI ST
slice.indices (self, length)

BT 42— BB length FETEAEY] X S0 I E length 48 58 KL 46 H 2101 7 A
KAT BLAN i o HaR IR =SB RS el s X LB S U R B start Rl stop 515
PARZ step 2P AH . 325 15 A% GBI IR -5 1 KLU) RoA — Sy Oy 2UAR B

RSHEMR

ST EA SR T —Fh it b SO R B RO G T R R T 2. SRS RS R R A
MR, AR P B U EN S MBS RE NS AR R, SEkR
RPN S, BRSSP D . BB SRS S Pl
B R staticmethod () XGRSO,

KFEMR

RIEMNEZ GEEITELRM, A HAMRT R mRER, 22 AR SEHIRBUZ N 2 r . 2
J5 R GAE X PR R P AT M B AR B SO IA, L k) kT Y. R ERT R 2 N E
classmethod () *@iﬁ%&ﬁﬂ@ﬂ@o

3.3 ¥R IGEBR

—NIENT DA I R SRR A FRIN J5 355k SE BE i R R TR R MG E A R A (Bl AR I2 S el S
). i J2 Python SEBl i& AR E R, AWENKATE ETRES BRI ET . 20
HKt, WR—DEEXTHA__getitem () WK, HH x BIZRM LG, W x (1) BEAGEH
T type (x)._getitem _(x, i). BRAEAUMBISMEGIL, FEBA E GE Y7 R R ZAS T R Al

YE¥ 5| & — R4 GEE N AttributeError B TypeError),

FF—ANREIR RN None R W EAEARTT A . BIA0, QAR—DRF_icer () &h None, %K
FURATE, B HSEIHA iter O ¥51K—A TypeError (MALXFLIRE  getitem ()
TESE BT A B AU 2T, AR B — s AU SE IR B T AR AN SR Y 24 2 A 3 S
BN, FEBCRANTCR PBHAEXS T RL PR U2 IE T, (AERIYI R T RESLE A R . X R B —A
S92 W3C YSRGS RS ) NodeList 2 1. )

3.3.1 EXEH

object.__new__ (cls[, ])
T AR —A ols KRG SEB . new () s NS (BR 2 HR01 I AR 7528 e U e
B, BRI R LGB RIE NS S8 RS AL B AR GG w3kt (626
M. new () WRREME R A HIAT RS20 G2 cls 15260,

2 __hash__ (),__iter_ (),__reversed__ (),__contains__ (),__class_getitem__ () *ﬂ __fspath__ () ﬁ{kxﬁﬁtﬁ%%ﬂ‘
o HAWH IR LT & TypeError, (HAIBELHOME None J& AN T T H X G IMAT J R MBiX — o
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M B SIS M A 38 Y RSB super 0. __new_ (cls[, ...1) WidMeEMIEH  new ()
7 VEH AR N 2RSSR S AE R 8] B 2 AT AR 55 B TOH B 1 S 45

W __new_ () AEMTEXT R E gt I BB B T —A> ols BB, MIBSEBIl__inic_ () J7
BARFLA __init_ (selfl, ...1) WIEAGMGE, b self BBl S S ptl Xt 44
i RSO .

WER new () FIRE—A cls BSEB, WIFFSEBIK__init () FERASHIAT.
_new__ () WHP TR AR AE R R T2 (B4 int, str 58 tuple) & HISLBIG R W
SHE H E XU Pl E R DA E i 2R A i e .

object._init_(self[,...])
FESEB GEL new () BBV )G, REVHHZEZ M. HSHSEHAEMEREEANS
BRI . —AHEEMBEAE inic ) FEE, WHFIRAERSMBEWNAE _ init () FIE, #b
S HYE & DA AR SE B BB W IE BRI 4R AL s B4 super O .__init_ (largs...]).

PRI new_ () FI__inic_ () WMEMIEESEMAY (__new__ 0 Q& FFdi__inic_ () &
i), BreA__inic_ ) RIEMEHAER None, HMXFEIBITIG| %K TypeError.

object._ del__ (self)
TESLBAF P R o SRR N A S5 2T gs (ORI ) . AR ERER der (0 )y

i, WEPrRAERZEUMRMA __de1 ) I5ik, wiab /i SCHb R & AT DR S5 1255070 1) 15
T

_del_ () JPIEATDA ((EORHERE!) Sl B — %SRS | R HEIR LA . XAk X R &
Ao _del () AR RAETEAEIIR GO BN PR B A2 i B A LB E Y5 AT CPython
T A SR — K

YRR I H A PRUES WA RIAAERIX G __del_ () 7k, weakref.finalize fRfft T —
LWL T3 AT 24 365 SR g I3 o S g 2 114355 28 R

O #ik
del x HAEMEWM x.__del () — WIF XK x WEIHITEOR—, MEEMNSTE x WG
BOE R B .

— G UNAEER ] PABLIEXS G5 | TR . FEX MO0 T, RERE A o SR 2 H 4 0a 3 22 8 e
1 ds MER. B RERRA— LR R Y — A AR R AL Pl Ak . iR R &
FUNZRE, EREIHE B CHEIEE, 2 G TR R R B A i Ja s &

& S0
g BREHLH) A .

O B
T RM__del () Jriki DRI EATE , FEHATIIE %4 0 3 F A g2, BORFTE

—ANEEIET| sys.stderr, fRRIHE:

o _del () WAEALEAUKBINTIN BN, WK EAEEERER. WR_de1 0 F
T B S T AL P ZE G, BB AR, PR BTIRE SO IET__de1_ () T
BTG A BT AR

o __del__ () AJDATEMERERS RN B IAT. Ik, EREVIRKERAL R (A5 K
Be) ATREC BMEREBEN None . Python S fRUESEMN BRARBR e 44 FRUABRAS N I Led Tk 19 4
JRZAS BN B b A RS s ISR EAETE X I A RS B 5 I, XA BT Hfk S
AREHAE__de1 () JTIEBEA RTS8 mT i o
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object.__repr_ (self)
Hi repr () N E BB DA I —DXIRE) B FAERERR. QERATHE, XV RM—ER0
Python ik, ABME R SR AMFEBEN NS (HZAEMAAED) . RSX AT EE, TR
BN <. . . some useful description...> AR, REMELIZE—NFEAFENE. R
—AMREXT __repr () AREX _str (), WHERERRMLHIN “IRIER" FRFER RN
WRMEMN__repr (),
WOEEFEHN TS, PR IR N A S FEE R T LR EER . object KA
ST — AL

object.__str__ (self)
Hi str(object), BOIAKI__format_ () SEHPARNEKE print O WH, AER—DWRE “4k
IER” BOE AT FATRIRIEA . R EHELAUN —A> str 4.
W Hobject . _repr () WIARFLEFET _str () HARHUR E—GR Python Fikx:
AT RAGE 58 (S B R A (R
WEZRA object g XYBUIASLI KM object. _repr (),

object._ bytes_ (self)
1 bytes P I DA B— DRI RIGFATER RSB XV 23R [0 —4> bytes X4 . object FKARLA
AL

object.__ format__(self, format_spec)
it format () WEKEL PRE. & XALF 45 5 @18 BRIEPAS str. format () LT PAAE A
—DXRAY WAL FRFER IR o format_spec ZHRCH S P fi A IEIHR I F#7H o format_spec
SRR S formar_ () BRBIPGER), Al REZHRES AR ZRITHEANNE L
A, SO AH R AR AR .
2% formatspec | fRFMEAS AL TER A o
IR MBI ATUN — AN FAFER R
.24 A object RARMLRBRINLINGT tH-— 250 format_spec FAFER . ERFEITH _scr (),
1E 3.4 A S AR object ARGy _ format_ J7iR AR P AMEMT AR F5F, a5l k—14

TypeError,

YE 3.7 A KAEASTE: object . format_ (x, '') MUESEET str(x) MAFIE format (str(x),
] ') o

object.__ 1lt_ (self, other)

object.__le_ (self, other)

object.__eq _ (self, other)

object._ _ne__ (self, other)

object.__gt__ (self, other)

object.__ge_ (self, other)
PA L3R SRR R < B LU v B AT T ST E AR . R cx<y P x. 1t (y) vx<=y
‘LEJH% X.__le__(y). x==y ﬂ?:‘—“ﬂ X.__eq__(y). x!=y Iﬁjﬂq X.__ne__(y). x>y U%—JH% X.__ gt (y)
x>=y WH x._ge__(v).
VLA S A I 9S00, 3 LB Y T i 203 ] BT ot Tplemented . B
B, MR 2R ] False B True, ANfSEFR_FaX ST yA v DLR EAERE, BIANAR LRGZE A
FEREH TA/RERIE (BINES 1€ BAM4AE), Python 23X R METH ] bool () PAREZS AR N
Hif 2R
1E BN U, opsect I 1o K S a0, I 12 BB 4 R A 0GR B
NotImplemented : True if x is y else NotImplemented . X F__ne () , BRINSZHE
% eq () HXEIRE, BAESR N NotImplemented o WABAAT Z A H AL 2
FRBEGALIL: B, (x<y or x==y) WEHARBEWRE x<=y . IR PMSH B 305 BHFHAE,
1%52%% functools.total_ordering () o
TEBAE LR, object KRS 1A Ar —FUW LI : MSFE BRI S bR RS, M7 2
51k TypeError, FEANBRIAT LR AR ELEE AR BOX AR A5, {HA I EIR [M] Not Implemented.
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AR __hash_ () WHKBOE, TR SCRR H € LHCBGE I 0] R ML i hashable 35
IR B T A — 2

DX AR RS ERA (FELED SR R Z BB OGRS ECFMER ) Wik 1 0
Mgt () HRAXMBFHIRE, e () Fl_ge () BNXFHIRYSS, T _eq () Fl_ne_ ()
MR EATH RIS QRN ERERR S BURTE , FA SRR 228 R A B R R B ) T 42 B )
%iﬁ%mwﬁ%iﬁ%ﬁ BRER RO T AR AR B0 SR S B A A R v . RS
=% o

A A IE R VR AT Not Implemented PASMIMEET, ==l 1= BELFR2 HIHE R is Ml is

not,

object.__hash__ (self)

1L N E R hash O P ARG R AR R I T AR, BTG A LI RIASE set . frozenset
PAJz dicte __hash_ () WA%RIE—EEEL, X5 URESE R[] B el i ME— R Ak S i A A Tl
a7 d B2 S 5 R IR R &AL G A5 (EIRAE i, R e 4T e —A il
FxtizocA s AR . Blan:

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

O #ik

hash () M—AXREE N __hash__ () FFiRREHEHEWT N py_ssize_t BIR/N. BHX
64 [ 8 AT, X 32 (i MEDN 4 T . WER—ADMWRIN__hash__ () WIHER R/
M BT HARAE, WSO A A ARET SRE ERE  EE — R AT B YA R ] python

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

MR —DMREAEN _eq () F¥E, WABWARNZE L__hash_ () #lE; WREE XL
T__eq () HEAEN __hash (), WHSEGPREATTHEHET A ZIENSZH. R4
FELT A GIELI T eq () FHE, WERNIZEIM _ hash (), B Mhashable Z 4R
SR A E R AT AS Y (SRS R A B AR, BRH T HRS AT ) o

M AEX BN A__eq () MI__hash__ () Tk (%E{E object %)7 A EMIRAAAE, B
i (HOBAN) HERRLEAEIH <. hash__ O BHRE—AMESEMEG x == v
FIRfERE x is v H hash(x) == hash(y).

—ARWMRER T __eq ) HEAEN _hash__ () WRH_ hash () BXHIBEAN None, 24
—AKM__hash__ () J7EN None B, AZRM L HIRAE— AR T 2R BUL G A (E R IR 5 | &
TypeError, FHEYEMM isinstance (obj, collections.abc.Hashable) g IEAfHL IR HIHA
CILEEOE

WER—ANEHT __eq () WETEAEERALEM __hash__ () LI, MUAGETEE _ hash__
= <ParentClass>.__hash___ ﬂéiiﬁﬂﬂ%ﬁuﬁgﬁ%ﬁo

WR—MEAEE__eq () MEFEEMIGA R, WV ZAEEE X4 _hash__ = None,
#/[\ Q%XT_hash_ () [)]\E:Ehﬂﬂé'[z{ TypeError E’U%%%ﬁ isinstance (obj, collections.
abc.Hashable) Uﬁﬂi%‘ﬁiﬂﬁﬂ%ﬂﬂﬂﬂﬂﬁ?ﬁﬁ%o

p
O #ik
TERRATE DL, str Hl bytes WfRI__hash_ () (AN — AT BABBEILE “mah”. mR
EATHE— Al Python JEAR b S R4FAE, (HEANRELEEZIZITHY Python [H] 2 A A T Y o

AR T B 138 1A O B A KA MU A BRI O R B TRCR R O0(n?) ST 24
HIERTEL IR & B . 525 http://ocert.org/advisories/ocert-2011-003.html T ¥ .

B IS A(E 2  RAR ARIE R . Python A PRIEX MR FFA LML Gl ETE 32 Al
64 ft R IR AR —EY) .

5 I, PYTHONHASHSEED.
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TE 3.3 A B AEAS T BRIA S G A BEALIL .
object._ bool__(self)

A 75 35 PASE BUELEL ARG DA S N Y bool () #fEs B241R ] False B True, MR LTIk
W, WSTEE LT __ten_ () MTEOLIAME, WRHERA N TNZA A H N AT FLE. N
RAEH) _len__ () Fl _bool () BREX (EBJE object RAGIREIL) , WA LB
AR B A B

3.3.2 BELEMHE
RIPARE SR B 7k B IR SEBIE VIR (x.name FOMEH . IRIEEOMIER) WRARE .
object._ getattr__(self, name)

L BANB VI G| & AttributeError M RIEHI A (TRER A __getattribute () BH
T name Rig— AL BB selt MZRIZHMHRIEMEM G K T AttributeError; E &M T
name ¥FEJEMERI__gec_ () 5K T AttributeError). MAENYRE (FKFNH) EHEEDSZET]
K—A~ AttributeError {H . object JEARBUAAIMLI I,

EHEE R EE S EEVLERBE, W__getattr () NS GXEIE__getattr ()
Ml__setattr () Z AR ERAXSRE. ) X2 TSI 2 AN X BRI )
Wi getattr () FRICIEVI M SEHIM HA @ E. B 2 DX F Sl SR U, RN DATE S
JeE P i i AT (i 2l 3 A B Hoth 52 ) vl DASE B B i se 45 il 15 2 7 N T
[f)__getattribute__ () Jy¥k T fREIEIRBOG @M ) 1 58 24 BRIk .

object.__getattribute_ (self, name)

WU V5 25 T0 A A Mol U ) DA S PR 2R SE 1 S 5 1) . AR 2B SE LT _getattr (), M5
FEREWIHT, Bk getattribure () BRXMIHHAEEIZT] K T AttributeError. A
N2 E (R EN)) BIEESZ 5] K — 1 AttributeError 5. A Tl I ¥ ARG TCRR
VA, SN 2 e A2 VR LA ) 45 R 1 R 28 O YR S U 1) B T 7R AT AT S, Bl A0 obgect.

__getattribute__ (self, name),

O #ik

WO VA i i A A EOM 3% A B F A 45 SR A 17 DL R 2RI YA I AT RE 9
Bhid. Sy A E K.

T REE I BURIE DI, 51— S} object . __getattr_, IS4 obj Ml name.
object.__ setattr__ (self, name, value)

W7 VEAE — AN R P B R o X8 S HOIE FALH] (RDREAR A7 2 S 61 7 )
name AJEYEAFR, value FyEIRE JRIEMIE

WR__setarer () MEWREL —ADLGURENE, ERIZRHM RS WELIIE, B object.

_ _setattr_ (self, name, value),

Xﬂ'*%fﬁﬁi@)%‘fiﬂ@ﬁﬁ, %%Iﬁ*ﬁ\ %"H‘%#F object._ _setattr_ , Mﬁ%%@( obj, name, value,
object.__delattr__(self, name)

FAUTF__setater () (HHAER AMBRTTAEMRIE. 17N Z(LE del obj.name X FiXXHA

A RSB .

TR E M BUREPEMER, 51Kk —" it object . __delattr_, PS4 obj Ml name,
object._ dir__(self)

BET5 A SAER R AR R air O WA, R BHEAAUN — LA S, dir O SAERE
(T IR G N 5 X HAE -
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BE X ERE 5D
module.__getattr_ ()

module.__dir__ ()

FAIRZFR __getattr_ Ml __dir_ ibSn[ PR B E SCHBERIEIERTT N . BBUZHA _getattr K
B A1z — SR, HAFCA— a4, HR TSR EDSG % —1> AttributeError. HIHE
WIEFAR M object . _getattribute () RAEBIBMRARBIEA M, W __getattr  RTERR
E‘J{gdict_ AR, KRB 25K —1 AttributeBrror. QERKH], B VUBIES BRI 1R 045
A

_dir__ PRENCA AN SZATT SR, I Hak [0S Fib opm] 15 ) 24 FRE A5 LA R - HEpR AL
WERAFAE, HoETG—DBHARITE dir O BREAM.

module.__ class_

RHETE B0 H 2 SRR AT R (BRI B IESE R ) . FTLARREIRA R __class_ JEMEICE

“H—~ types.ModuleType I T2, Fln:

import sys

~

from types import ModuleType

class VerboseModule (ModuleType) :
def _ repr_ (self):

return f'Verbose {self._name

def _ setattr_ (self, attr, value):
print (f'Setting {attrj}...'")

super () ._ _setattr__ (attr, wvalue)
sys.modules[__name__].__class = VerboseModule

TE XA __getattr_ MIBLERIBRE __class_ RS PWME R IED) MIEA T AL - B
ViR 4R B (AR R i AR P ) AR i @ i i e 4 JRy " B 5 L ) R MY o

1535 WARBAEAST:  class  BOHURPENCH TS,
Added in version 3.7: __getattr__ fll _ dir_ BidRJgEk.

& B0

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

SCHL R 28
FINIENCS ML E R ERSE (RIITIE #638 8525) A9SCBl HBIE—A> PR 422 g i A Sl ik
GRS E g R B b7t ) . FE e, “Jg” 28N
FHEEN__dict PRFRHMEEEREA RN, object A B IAT SLILIX LEHL,
object.__get_ (self, instance, owner=None)
WL VR A F 20 EE (REMETim) S0z ol @i (SCrlgrEivim) . lik
() owner ZH2 T 4 251N instance ;2 A5 R @ AR SL G, WSIE T owner 15 ) & 1 U1 1]

None,

W YRR 23R BT RS R JE e @5 & AttributeError SFH .
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PEP 252 4§ get_ () HiiA—Z " ASEW T XS, Python A 5 N ERHEIARS L HF 1M
Mg s HAE, FR2bsy = T HA BRI A2 %0. Python H B getattribute () 5C
PERESEAWNBE, eI R EIER it

object.__set__ (self, instance, value)
A T VA DAL instance 45 7€ W BT AT 24 2R SE B JE MR BHE value .
;%:/fj%:, WhN__set__ () B{__delete_ () LXYFHIARRAER “Bintiid#s" . BWEZATES HR A
WL g5 o
object._ delete_ (self, instance)
A 7R AR instance Hi 5E i T A 25 S SE Bl 4 R
IR RSB ATREAAAE __objclass_ J@fE:

object.__objclass_

JEYE __objclass_ 2 inspect MIBREENTEE M GE NTEME (IEFBLE IEMEA BT
FIASHBIERIBITIN N ) o X T RIRIXTGOR UL, &R ASE I B s EOR f ft— R E R (5
TR) WEOWERE— M ESE (BN, CPython 71k C BRI E I A BB LA ) -

T A 28

BUick, At la “4ET R T g e, My BRI g8 s 5 v i EE 3K
¥9’et_(),_set_() M__delete_ (). HISR—DXIGE LT VAL ER LR A, CalFs
LS

JE Ve ) I BRAAT R M — R R P R, R E RIS . B, a.x IIERITTFSM a.
_dict_ ['x"'] IR, SRJG/2 type(a) .__dict_ ['x'], $EFRMKIKES type (2) W EFHESE, A
k.

HR, WP AR LT AR R R XT 5%, W Python 1] G & BB BRIAFT N B M et 1l iR 4
ik DX EAR K AAE R S B VIR BRY DU BRI T 58 A IR s 5 v B 0 i 5 s s
HOR S A R — N E a.x. SEINALE TR a E:
HEWH
I AT BAAEL I AN AL R ) O 2 ) P S B — R S ¥ . __get_(a) .
ARG — AR R, ax BRI type(a) . _dict__['x']._get_ (a,

type(a)).

R
WERGEER] A, Ax SPHFARNFM: A._dict__['x']._get_ (None, A),

Hf) super (2, a).x KA S ARRIAE a.__class_ . mro_ W8 REEA A 2 EHHEE
BIHIRM B.__dict_ ['x'].__get_ (a, A). W x NEFHRES, WAIMAS IR B E .

PB4 58 , KA H B0 SE I T 22 ST MR AR SR v . — MRS T PAE X __get_ (),
__set__ () Fl__delete_ () WUTEA A, WHREEAEL _get__ (), WP JEHRAHR B R E T 5
H&, BRI SR e fl 7 s FH R A SR (. SRR E LT __set__ () AI/Z{ __delete_ (), W
R NEERRE A R E A E X, WE R RS AR . @, SRR SR E XL
_get__ () M _set__ (), MAEBIEFRIAZMEAE _get_ () k. BXT _get__ () fl _set__()
(?ﬁ%ﬁﬁ%dﬁeletei O) MBFERAA B2 ST SLHFHM PR E Lo G2, JERdRARER  m b
SEBIE .

Python 77¥% (H45/1] @staticmethod fil @classmethod REMifY I ¥5) AR AE N AR A S R LA -
PRI, SEBInT PARE S O J53k . X AU B S BIRAS- 5 A ) S HA S B A —RE R A T o

property () MEURIENEIRMIAE ARSI . HILSHIR e B BT .
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__slots__

_slors__ FRVFIRAT RS S AR B (AnERAE @) AR I aict R _ weakref _ (BRAERTE
__slots__ h g = B EURAEACE T H . )

AR dict_ nIRAREITE 0. AR 58] B E T

object._ _slots_

XANRAS BT IECA AT ER . AR AN R 88 S0 6 A8 B A4 AU P AP ER I A1 . _slots__ 222
CL P I AL B O B 23 1A BELLE F S AR AN SE IR dice Ml weakref .

i __slots__ Wy H 00
o MAIREH A _slors__ [IZEET, SEEIR__dice_ Al _ weakref _ JRMERFEZ VT UTIRI o
o W __dict_ A, SLOIARRLSRIE _slors__ E P HHARERE. 22RG DRI

A MRIER S| & ActributeError, QIRTRESSHEAHIAS S, WERF ' adict_ ' IAE]
T _slors__ IR FEAFER A

o WIRARGLREA LN E _ weakref _ ZF 5, WIE LT __slots__ AFEAS SRR SLEIRG 8851 A . a0
WEELRHTI A, WEN ' weakref ' IAZIE _slots__ RS 75 H .

o _slots__ SR NEANL AR EMN A S EREH DK, B, KBRSk hiE
_slots__ & SUWSE AR S B BONE S B0, 2B MR 4 78 35 iR g e .

o _ slots__ FEEHAVERIA HBRT 2 BRI FERXEF MM _slors_ FEHA A FEFETT . A,
TRIEORF PG __dice Tl __weakref__, BRAETHRME LT _slots__ (ER24 RS M Aokl
PIAFR) o

o QISR SR BAE AN L2 Rt S, ) R B SR SE AR AN AT ) (B IRE
I EH MR IRPCHHGR S  ) o XSRS LA R E L. RRATRES TSI —ANP5 11
PO DL A2

o MR MIKA H "variable-length" W & X A Ul int, bytes fll tuple MK E X TEXE W
* _slots_ * N¥F5| % TypeError,

o AEATHEFEFFER (R iterable # T DABEIRIE S _ slots__.

o MR F R _slots_ TRAH, WIZF- S0 SR I VERE L2 FR . I (E T 9 oK
T B ALRHE inspect . getdoc () PHIFFEAE and displayed in the output of help () W4+ ER
SR FAFER

o __class_ WRIEAAERANZEEAHMIFIN _slors__ B A 25EEM

o WA RN ZEMRM R, B R B A R (AR
@iﬂ‘ﬁéﬂg*%{j%ﬁ%) iﬁfilﬁtf)‘lﬂﬂﬁ%’l?ﬁ TypeError,

o WS Kfiterator FI7T __slors__ W2 iz REn I REAME R — A descripror. {HJ&, __slots__ J&MEXFH
— kR

3.3.3 HEN2IE
ﬂ:‘l*&%’éé{fﬁ(%*ﬁ\%ﬂﬂ‘, ’%Tfii/l\ﬁiﬁj:ﬂg)ﬂiinitfsubclassi ()o ly:\‘.*:lé, ?jﬂﬁf%éﬁ%ﬂﬁﬁ?%’é
AR ZERCA A RE. X 52 A R U0 S, (B2 iigs HBEs2 m & 010 BN i Fe e 25,
__init_subclass__ M HAEMT & LTI ERRIEAR KT T2
classmethod object.__init_subclass__ (cls)
TR IRA TR O A o ols R8BI 7280 IR e SO — ANl s vk, it
TR bR s 45 R 2 i
Bl — T HENXBESHIWES EHFEW _inic subclass_ . 2 T 5 H Al
__init_subclass__ HJRFHE, W MFEIaTHEIER KB TSLHERG MM S LGRS, fian:

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

Cawy
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cls.default_name = default_name

class AustralianPhilosopher (Philosopher,
pass

(B L)

default_name="Bruce") :

object.__init_subclass__ BRINSEBUT 2B, RAE LR SEOR S & — %,

O #ik

JEEPETR metaclass PO ERBYLHHFER, HAXIPWELS _init_subclass__ ML,

PR EZE (MAEERIRR) @A cype (cls) 5.

Added in version 3.6.

WY, type._ _new
7.

object.__set_name__ (self, owner, name)

TEFATA #2E owner BRI A Hsh A . X4 E RIS %

) TR IAR R A

set_name__ () BT RIS G470

2% ) name:

class A:
x =C() # BH3WEH: x._ _set_name__

UREAE RIS AR RN 2 IS THY, __set_name_ () FASYHZNTAM . WAL, WA

}i{%ﬁﬁfﬁ__set_name__()

class A:
pass
c = C()
A.x = C ) F KR A
c.__set_name__ (A, 'x'") ﬁ‘gﬁ]”ﬁ%fl %’7’5‘

HES e R £,
Added in version 3.6.

pIvES

BOATE LT, KRB type O RMWER. KESTE—NHFHIMmH S

type (name, bases, namespace) E@?*ﬁ%

P AT RE AR E XATHE A metaclass KEFSE, ol
Edle FELAT/RBIH, MyClass Fll MySubclass #R/E Meta 5L 1H:

[BINAAT, 288 2 PURTRYE E FI

SR — L SR A FOR I T

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TESTE LN E HAEATH AL X 58 T SRR AR T PR i B A o626

J:‘l*/\%’ém)@ﬁﬁk (T, R R A DA 2P R
o HiEE M ITTE

(e iR U]
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o HER A A
o HUITHRF A
o BRSNS,

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

W —A AR PR 2 type H S, NSRRI T E _ nro_entries_ ()
e MR KE T _mro_entries_ () J7 ik, WAE B E 2R % A S S0 R e o W A
__mro_entries_ () BYZER. iZﬁ?f?ﬁﬂ%ﬂ?ﬁ%‘Fﬁ%%?ﬁ bases T2 Z 1 )i i J 02, If Hab
%J‘%g%/ﬁﬂﬂﬁ?ﬁ}ﬂﬂé%ﬁﬁ%%’@%%@ﬂﬁﬂ’ﬂﬁéﬂo RE TR RE S s FESLREOL T, BRAndER
Y4k 2 o

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

types.get_original_bases ()

TR mro_entries_ () BRZAIFRBUHL “FUIREZ".

PEP 560
Xt typing BEHFIZ 2R AIAZ O SO

HEE LR TTE
H—ANFE5E SO E 1 24 OISR ARYE DA BL:
o ARPAELHEA BARE L, WEH type ()
o ARG —DEATCRMH & type 0 RSB, WHSBEEAMETLE;
o WERGH—A type O WSRFIVEARATCI, BURE L TESE, WM RITIRER L.

RITIRAERITCR S MBI ER TR (WRA) PARITA 8@ R TE (Bl type (cls) ) HFIEHL
BRI TR B A X B ETO I — DRI WRBA — MR TCRFF G, WIE
KNG TypeError.,

EEAGETE

— HfiE @Ak, BT IR ER R 4 2SI ARICEAA __prepare JEME, BXHFPA namespace
= metaclass.__prepare__ (name, bases, **kwds) E’Jﬁ,iﬁ%}}ilﬂ)ﬂ (ﬁ*ﬁﬂ%ﬁf{f{jﬁﬁﬁl‘?&%?%
B, MRk H2E ). __prepare_ JEN MBIl K7 k. __prepare_ JR[EIW A4 A A 20
BN _new__, [Hjg iR RSN R BIEIN % 44 25 A b5 DB — N0 dict W

WRICIEA __prepare_ JBIE, WA 2RI — D2 HAH FBGT

&SI

PEP 3115 - Python 3000 v 5c2%
5l N\ __prepare__ finf4 %S A4 F

HITHRER

ﬁfﬁi‘é‘lx/{ (*{,FP) exec (body, globals(), namespace) E‘Jﬁﬁﬁ%ﬁﬁlﬁfo %ﬁﬁ])ﬂ'ﬁ exec () E]’fjﬂé
%IZEETE;_T‘:%;EX%ZEE? BRI, TR R AV R (PR ) 51 R B 24T RN
PRI 25 PR
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Eo2, RIS SORA T BRBUNTRET, TESENTRE BT R TOEE SIS E 2 I o 44
FRo ARV RO S — MBS BRI ERDIN, B R N iR m A 1
_class_%'[ﬁﬁo

BIEAR

Qﬁﬁﬁ?%f{zk%ﬁﬂziﬁf%@ﬁﬁ@fﬁlﬁ], 3{%@)11}5])% metaclass (name, bases, namespace, **kwds)
Bl (BALWBE NS5 515 A _prepare__ [WAH[H]) .

QR FR P HARATEGIH T __class_ B{ super, XPNRMFE MBS HILAN super ().
__class__JIrg|Hl, X2 hgmidd il kS as . X ASSH0EAN super () REISIEMFRH
Efﬁ?iﬁ]‘%f’ﬁm ok e U, TR A T AT 24 R A 28 s S 9 I = TR IS 45 T I B — A S8
HeARIRAY
1£ CPython 3.6 X Z JGMUA Y, __class_ BATCRAE NI MmA RPN __classcell  FHPLLIT
FKo WERAEAE, B FAZRE4T cype. _new_ A, PAEREIERAHIPIGGILIZIE . WIERAIXFAAS, 76
Python 3.8 H1¥5| & RuntimeError,
A ERIARYTEE type, BEATTHRASTIN type. _new_ WyIuIEht, PATERSMY H & GRS TER]
BN G2 JE e -

1) type. new_  FESWHERMAZERMITAE LT __set_name__ () Jr{ER @

2) X288 set_name_ JyVENFBATHT BT SCHOZSARNFE G 1 M BT 44 FRaEEA TR HY s

3) E%ﬁ%%ﬂ:ﬁ%@?ﬁﬁﬂmﬁﬁﬁﬁ%E@ET&Q%Llﬁm_lnlt_subclass_ () !‘5@%0
RN GANEZ G, EaWE Ao SO M2emas (UARA 1), MBI RHEN T &
F 4% B JmR a4 25 []
M type.  new_  QEHTEET, fENGSEMIES LALLM R 20588 DR —AFiid A e e of £ 7
JRIEXI G o IRASHTHE DA — N H s, RS ORI R __dict_ @k,

& B0

PEP 3135 - Jiil e
iR __class_ 5[ H

TLEBIER

TCREEAEAE AR 2. D sl B, ik, omd. A&, HaRHEE e
. ACHEL MEZRDA K A SR IRBIUE /R 24545

3.3.4 BEMEHIRFAELE
PAF R E#, isinstance () Ml issubclass () WEREPIBIATH.

FERIHE, JTH abe.aBCMeta SEHL T IX LU DAE ARVRHIIG BESE (ABC) 1B “HEAUELZE” IR BAEf]
Fa A (WFENERA), WFEHAL ABC 2.
type.__instancecheck__ (self, instance)

U2 instance AN class f)—A> (EAEBKIEE) SR FLEL. AE SCT 0k, W SdH

}ﬂl/)k;l;fm isinstance (instance, class)o,

type.__subclasscheck_ _ (self, subclass)
Return true Q15 subclass N AEAH class (F)—A> (EAZE ) FRMER I EE. R E LT 05,
)ﬂu%%}}ilﬁﬁﬁ l/){ifﬂ issubclass (subclass, class)o
TR S RN AR R R TR (o). BRI B b b gie o X HHET 5L
BB A REIR A AR R — B, HATEICRE R S BIA S SRR 2.
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& B0
PEP 3119 - 5] A% 2L

@, Tﬁ f!ﬁ ﬁ_instancecheck_ () ﬂl_subclasscheck_ () EE fﬁ ’fﬁﬂ isinstance () ﬂ]
issubclass () T AW ULEH, A WIHREM SV ZE THESHRNMEELN T (S
W, abc i) .

3.3.5 RiliZRAE

MR A A7 E iy, Y Python Y J5 55 Rl K A 1L —Argeneric type {EAE X RA AL BN,
list [int] EAMARE R A RFR—A List RIFrAICRIYN int KA,

& B
PEP 484 — R iR
48 Python Ht TS AUARYE M HESE
ZHN 2
RETE Sz RS 0) SCRY
Generics, 1\ (352 2 IHl typing.Generic
A KWL IR RIS T T BB S0 Be i A R BURS A 25 B FUN Iz A 28 S0 o

— AR B F AT LT RIRRI IR __class_getitem () WA REHIESL.
classmethod object._ class_getitem__ (cls, key)
I key SRR E RIEALR ] — N FORZ R LT TR
UgER FSE U, _class_getiten () & EENMNENE. B, HERGE LA LB

@classmethod ﬂ%%fﬁﬁo

__class_getitem__ tyE &
__class_getitem__ () E]’:J H E‘J%fﬁﬁﬁ(ﬁﬁ?(éﬂ%E‘Jﬁsﬁﬁﬂ‘%f}{tW\Eﬁ@ﬂmﬂ‘ﬁ%%mﬂﬁ KAIRT,

B N] DATE IS AT R 2 A o ] g S R G A B BRAR Y B 8 2 26, I P g B &k
WY __class_getitem () HIPRIERERYIR, BJE M typing.Generic 4K, XKW AHADH

__class_getitem__ () %”I)ﬁlo

FrufEE DAAMPE B class_getitem () HE XL A GEICIEREE = AU A 25 U1 mypy Fr B .
AEBHEATAZE T RBPIR VAN H B __class_getitem (),

__class_getitem__ 5 __ getitem__

W, S EE I — NG ST AR ZA G2 b U getitem () SEBI¥E. AN,
BRI AR B —A8, MW RESTEIH_ class_getitem () FEH{E. _ class_getitem ()
QSRR IR S, R 24 3% 1] —A> GenericAlias X§ 42 .

i ik X obg (=] SREPL, Python fERELR 2 8 T T X FE A 1 RE R E N LW H__getitem () i

%_class_getitem_ ():

<
from inspect import isclass

def subscribe (obj, x):

nunﬁ@;&jﬁﬁ "obj[x] " ég%%nun
class_of_obj = type (obj)

# W obj FIEBHWEENT __getitem
# W& F class_of obj._ _getitem _ (obj, x)

(T
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if hasattr(class_of_obj, ' _getitem_ '):
return class_of obj._ getitem (obj, x)

# &M, R obj BR—ANEHEENT __class getitem

# WA obj._ _class_getitem__ (x)

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

#EN, RN RE
else:
raise TypeError (
f"'{class_of_obj.__name__ }' object is not subscriptable"

(% L 50)

J

1£ Python "1, A 125 H B2 H A 326 . — AT B ZEWFR %2 metaclass , I H IR ZEZEHD
B cype RIEHENIIICHK, type HE N __getitem (), IXFEMFE list [int], dict[str, float]

il tuple[str, bytes] XFEHIZFEAXERE T class_getitem () HEJEM:

>>> # list W "cype" REAH TR, HFREH kK —#:

>>> type (list)

<class 'type'>

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

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

list[int]

>>> # list.__class_getitem /{%ﬁ@#/]\ GenericAlias XY]’%I
>>> type(list[int])

<class 'types.GenericAlias'>

J

IR, AR—DRIBETENLT __gecitem () WHETTE, WHHPGZIEAT REFECRFAFTR .

(Bl 7 R ATE enum AFEB A

X7 I

>>> from enum import Enum
>>> class Menu (Enum) :

"""A breakfast menu"""
SPAM = 'spam'

BACON = 'bacon'

>> # MEXRHF-—NMEEXTE:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta & XY _ _getitem ,

>>> # H b _ class_getitem  F2#%AH,
>>> # St HE B L E —/ GenericAlias X £ :
>>> Menu|['SPAM']

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

o BB
PEP 560 - %} typing B FITZ BRI k%0 52 FF

f%;ﬁgetitem;ﬁ()%ﬁﬂ%fﬁ

2 class_getitem (), FF 35 BHIG I FEff I & 5 B _ class_getitem_ () T A
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3.3.6 #EHITTE AR

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

WETTIE AR BN —A e e “VAM” Wi s WE Lok, W x (argl, arg2, ...)
RECTABELE SN type (x) . _call__(x, argl, ...). object RALEARMMITIA,

3.3.7 RHlETIRAE

PATR IF B 98 CPASE AR RN 5 o IR BTV AN object RADRME . 287K 2 /77 (A 7] & Bk
TCA) Bk AT (A0 ), (HB W FOR AR R, F— i A TR A st X BIE T
G, SRVFRIBENV IR 0 <= k < N REL K G NP AR e I H Y slice XM 4. &
BRI A T ¥k A7 A RLT Python Bt F # AT R keys (). values (). items (). get ().
clear (). setdefault (). pop(). popitem(). copy() fll update (). collections.abc FiH4E4LT
—™ MutableMapping abstract base class, | T ET—HERMMFIE (_getitem (), __setitem (),
__delitem () fll keys ()) 5 BhA) X B )5 ¥,

f‘ﬁur‘h{ﬁl/]\"l:j‘i{i append (). clear ()., count (). extend(). index (). insert (). pop ().
remove() il reverse ( 5 Python FrifE 1ist XJRAEM. fFfa, JFHIEBV M & LA S 8m
i CIRIE) MR (AERIERL): e () radd_ ()« iade ()« i (s tmsi 0
M__imul_ ()5 ARE XA Z AT

BB AT FIERSEI contains_ () JEASCRERAN in BEAFE A . XFTB, in WIEREU
MR XTFH, WIS AERE . RGOS iter () FERASCRERA SRS RGEEA: Xt
T, _iter_ (0 MIEAXTZRIUEE: XFTEH, W ERLE.
object._ len_ (self)
WM DAL B PR AL 1en (0 o NAZRIRIIXIRIKEE, PA—A >= 0 AR . Ak, dnsi
— MG ARE X __bool_ () FIEMIE __len_ () JyiEiR [EHE ANE N EAET Rz H R gl =
ARME.
TE CPython v, BURKEFHR K HAEN sys.maxsize. WIRKE KT sys.maxsize N LEHEPE
(W len()) A[BELT| & overflowError., ZEP5IF B E M RG] % overflowError, X4 W7 E
X bool__ () .
object._ length_hint__ (self)
VA F UL Y5 PASE B operator.length_hint (). Mi%IR B XK E M HE (FTRER T E/NF
FBRKEE) o HKBEEN H—A >= 0 B8E. REMEW AT PAK NotImplemented , XPMAES
__length_hint__ F{ESERANTFAER—FRAEE, B ELiRE R TIALIERE, IEARZERIER TCIR.
Added in version 3.4.

O #ik

Yl d P =A% T Rse i . AT B R E A

[a[l:Z] = b ]
KNG N

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

HAbTE A ARG . KA )T TR DA None £h4E.

object.__getitem__ (self, key)

T BT IR ASE B self key] HYSRAH. X Tsequence JEAL, 2 M RONERL. FESA A LI, ©
B PTRESZ R slice X4, X AKCRTIAYSCRFULR AT, WIR key AURBURIERY, WIRTRES| %
TypeError, U key HFHIRGAEGTEHASMYME (FERA T GRS IFRIR AR L2 5 ), W
Y[ K IndexError. XtTmapping KA, R key AT (AIERAR), WM YF]K KeyError,
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O #ik
for TEATER NEERT 2 HIFHAIR IndexError DAEIERHIAS I B 751 455K .

O #ik

WAE AL —A class W), W] EE<E A Rk class getitem () AR _ _getitem_ ().
TS0 _class_getitem__ Y5 __ getitem__ [ fRENS -

object.__setitem__ (self, key, value)
T M EPASE L] self (key] MR(H. WERESFWE  gecicem () MHF. FXFGRSEII I ANV %
A BRT 75 S AV TS B A I, 5O T A RV e RO . R IEHI key TS| K&
WIS NS getitem () FEREOLAEE

object.__delitem__ (self, key)

P B PASE I self (key] WIMMER. HREFUE_ getitem () MF. AXT LI T ¥E
N AZAL PR 55 g SR RS i, s TR SRR R U R . AN IEWRIY key {E S| & 1K) S8
5  getitem () FIEMIEHLARIA .

object._ missing__ (self, key)
WM dict._getitem () TEFRAE|FH A BERTE FH DASEIE dict 21 self[key].

object.__iter_ (self)

IR AT 2R — A A as Bl Biterator WG« MI7IAR 23R [0l — A Bk A xt &, ERIA
XA A RAATIEN . SRR, B4R 0P AT IR

object.__reversed__ (self)

Bk (MRAFAE) S reversed O WE BB M ASS B ik (X, B R 23R 8] — AN A
AR AR N PR R SRR A

WRASRME  reversed () Jyk, W reversed () WEBRECH BRI P (_1en ()
M__getitem _ ())o SZRFFHIIBLAIRT G S ANAE GBS TR AL L reversed () Frid ity S B mRL
E‘Jifmﬁﬂ‘j‘%fﬁ_reversed_ () 7‘3‘@0

B RAKTMEE AT (in Flnot 1n) B H AR EZRIATIZENER T 20RE M. Ak, x5 n] DIRAELA

TRREITEI R EARCRI LI, XA ER G R ] AT 4 .

object._ contains__ (self, item)

PR BT VR ASE B SIS S AT o SR dtem 2 self fRS AR IR [B1EL, 73 IR [mIEL o Sh S 3
B, ARG [ T RS ) B I AN S (Bl B (RN

XFREX__contains_ () BIMG, WERNREE fessilld_icer () PEATIAMC, RIGTHAE
H__getitem__ () MIAFIIEAHW, BHEZ 55 Pastarsio.

3.3.8 EilFFLE

S SLUA Tk DT BT S M T R S RIERE (PIAES BOR AT (L) AR,
(T YE I A R o SOIRES
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)
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object

object.
object.
object.
object.
object.__

.__pow__ (self, other[, modulo])
__1shift__ (self, other)
__rshift__ (self, other)
__and__ (self, other)

__xor__ (self, other)

or__ (self, other)

P X ey VRS SN H B ARIBE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *, |). f
w, RFEXKX < + vy E, Kb x BEA__ada ) FEHEH—DLE, WA type (x)

_add__(x, y). me_wﬁﬁﬁﬁ%M?ﬁm_ﬁwmm;w%Lﬂm_osEK&&

BERIRR_ truediv. (). VR, WRETFENE pow () REW = NSEIRA, __pow_ () Wik
TE SR BEZ RIS = AN BE

R BT VE AP R — DA S ST ISR TI25, B %R ] Not Implemented o

object.
object.
object.
object.
object.__.
object.
object.
object.

object.
object.
object.
object.
object.
object.__.

__radd__ (self, other)
__rsub__ (self, other)
__rmul__ (self, other)
__rmatmul__ (self, other)
rtruediv__ (self, other)
__rfloordiv__ (self, other)
__rmod__ (self, other)
__rdivmod__ (self, other)
__rpow__ (self, Other[, modulo])
__rilshift__ (self, other)

_ rrshift__ (self, other)
__rand__ (self, other)
__rxor__ (self, other)

ror__ (self, other)

P K ST VR S BULRA S (3#e) BB H SEARIZ S (+, -, %, €, /, //, %, divmod (), pow (),
K5 <<, 3>, 6, N oAﬁ%ﬁﬁﬁmﬁﬁfﬂ:E%Wﬁfﬁﬁﬁf%ﬁﬁ’&%Eﬁﬁﬁm%ﬁi

Eﬁﬁﬁﬁﬁﬁﬁ‘ﬁﬂﬁﬁ%ﬁﬁ B, SRFKX = - v BE, Hpy @RA rsub

() Ik

FIZEH—NSEB, Y type (x) .__sub__(x, y) #&[A] Not Implemented B “type(y)“J& “type(x)“f]

FREHE A type (v) .__rsub_ (v, x)o
TYERE N 208 X rpow () DATETRESCHFNE pow () BRIELH) = S BURAS I8 32 AT IR 26 =12
b

TE 3.14 A BAAEASE: Z S50 pow () BIEESTELERF 2R H__rpow_ ()« FEZEIRAHE X
Afgﬂﬁmmeﬂ#E%£%?¢ﬁﬁm

object.__
object.
object.
object.

O #ik

MR BEAE BB ZE B R — A T2, B8Rt T iz B SOk, Mty
R T B E R AR RS T IR . AT AT S S A S R AT

iadd__ (self, other)
__isub__ (self, other)
__imul__ (self, other)

__imatmul__ (self, other)

3 XL ANIRET RARSIICMOT IR, SO IEIRI Not Implemented o AIRAL S i MR S A B (R0 ST, WA

BITEN

None — 823 i e 2 PR AR e A ] AR PR AH SRR

TR SRR, SRR B v (_add () BATIRIBOUAR L BAFAF BN AN 2SR, SR RS AR 2

AT

&

> SRR BN 2 A E R ST TS, AT RS ) S 0 ARV T S A S 1
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object.__itruediv__ (self, other)

object.__ifloordiv__ (self, other)

object.__imod__ (self, other)

object.__ipow__ (self, other[, modulo])

object.__ilshift_ (self, other)

object.__irshift_  (self, other)

object.__iand__ (self, other)

object.__ixor_ (self, other)

object.__ior__ (self, other)
P X BT o SEBIG R ARIRA (+=, —=, *=, @=, /=, / /=, %=, **=, <<=, >>=, 5=, "=, | =), XI¥E
I 24 SR A TR E O6F self SEATIE0) FR MIZER (G5 R PT AN self (HIX IR . QRFEA T
VEARBEE L, B A% T ¥R 7] Not Implemented, JUIAH LY FA 3 5 IR AECRT 0] 1R 213558 7 ¥ . 25071k
b, W x @—ANHA__iadd () FEMEMEG], W x += y SN T x = x.__iadd_ (y). W
B dadd () Z:T?T{, ﬁ%‘ﬁﬂ% x.__iadd__ (y) 1% [A] Not Implemented, )H\Mé}@ﬁﬁ x.__add__(y)
Mly. _radd_ (x), WFEX = + v RKIE—FE FERLEREHT, HERIKE ] BB FECR UM ER (S
i, fag-augmented-assignment-tuple-error) , {H VAT HSE R R HHRBI ) — 70

object._ neg__ (self)

object._ pos__ (self)
object.__abs__ (self)
object.__invert__(self)
P I AL B —JC RGBS (-, +, abs O Fll ~),
object._ complex_ (self)
object.__int_ _(self)
object._ float_ (self)
] FH 338 6 7 v DASE IR P B PR K complex (), int () Fl £loat () o K 243 [l — A HH R 2R B .
object.__index_ (self)
BT DASTBL operator . index () AR Python BT SLHLHI BT AT MO HEROH R110 35 65
(BT SR PR bin (), hex O Al oot () B0, FALEM I ik R I AT SR TRACE. 0
030 o] — AR
WIRKE X __int_ (), __float_ () Fl__complex__ () WA H N E KL int O, £loat ()
complex () FFEIRN_ index ().

object.__round_ (self[, ndigits] )
object._ trunc__ (self)

object._ floor_ (self)
object.__ceil_ (self)

Uﬁmﬁ%ﬁ%%imeEE@Q round () I/‘]\& math [:‘Eléﬁ trunc (), floor () 'ﬂ] ceil (), ]%—?T%%
ndigits 545 __round__ () HIIHHLZ HNXBE TR [RMEAS Y. 24 /2 X R KT A Integral GHE N

int),

T 314 R EAASE: int ) AHEIL__trunc () FiE

3.3.9 with {4 F T EEE

ETF AR B ARG, LTI AR AT RS, bR ORI
AR IS A E TS AT (R, A ] with 6] (fowirh 336 Frfiod) , EL 0T DI i 1
BEE A E A Rt

R S B R LA B R R R AN A R A RRRAS, BUE AIRBIEIR, S PRFT R I SURSEEE
BHx T ICEMBYELEE, 755 typecontextmanager, object KA B RFRAE R S8 AR ¥,

56 Chapter 3. #iE{E®Y



The Python Language Reference, A 1ThRZ 3.14.0rc3

object.__enter_ (self)
A IS KB AT LR S0 with iBAPRFS 40 X A 5 AR BHME S as A g i H
bR, WA .

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

IR RIEE X AT BTN 3C. BB TR BTN GR IR . AR BRSO TR
B, = ASHEC N None.

WERERME T S, I HAEI AR S (BDRE e e f8 ) . IR MR Ml B . AR5, S
HEREAEIR I R R E S AR A P

R _exit_ () FIEAMIRER G ZYHEAMRFH, X2HAENTUL.

& B0

PEP 343 - *with” iy
Python wi t h IEA]FTEREA . B SAURBI.

3.3.10 EHIZEACEPIMESH

TR P 2R AFRE, BRUCA AV LB S, BIANTE Myclass AR SCRe LR
case MyClass (x, y) I BREM XA, LR UE L—A> _match_args__ J&1E-
object._ _match_args_
SRR AR — DA e . Mg T LB SR, BB S AR
WA K P ZH, T __match_args X IR KRBT SR LR MR RN TR
RO
ﬁitfﬁﬂ 5{%}}@, ﬁ[l B MyClass.__match_args_ jj ("left", "center", "right") i} J%‘ lﬁ%ﬁ case
MyClass (x, y) BLZEM T case MyClass (left=x, center=y). g PSR HI/NT
ST __match_args_ WWICRIBE; MRFIERTEE, WAL R5] % TypeError,

Added in version 3.10.

&SI

PEP 634 - Z{ALEGAPE L
A ¢ Python mat ch 15/A] A RRTE LA o

3.3.11 B FZ PR AR

e X PSR Python X G it 17— ) IR 2 20 N A B2 2 v by I 5 5 B0 el N B 262 A
bytes Ml memoryview SEBUR, B REH S =7 g LAY S X KR,

BIRG P R RAE HE A2 ] C SR, {AH] Python SR SEIZ M & AT BEHY -

object._ buffer_ (self, flags)

MM self HR—DGerh KIPAFPIRA I (BII, M memoryview MiEAS) . flags ZHURERIEKE
o XIS AR, IAILX 2 SR ol 1 Gk X ke R85 . inspect.BufferFlags f@fit 1
FREARAY (EA T3 7 PR AR [l — A memoryview XF4E.

object.__release_buffer_ _ (self, buffer)

ﬂ:‘1~/|\?7§%‘{'11 ZKE%EH##@‘%&U%)% o buﬁ”er %i&%?’fﬂtzm Eﬁibufferi () i@lﬁ] EI/J memoryview
XI5 Wb RE AT AN IR EZ ZE vh XA e . 73 2438 ] None o ANTHEIATAEAT 52
(R GZ DN GO EESR ST T ¥

Added in version 3.12.
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&SI

PEP 688 - f§i g5 pp IX Ppil £ Python rha] ijjfi]
5| A Python _ buffer__ fll _ release_buffer__ Jjik.

collections.abc.Buffer

ZnpIXRHUE) ABC.

3.3.12 ¥R
BRAL. RABPOTREA S, X FEE GEEERTEM) 55 RBGRERM .
object.__ _annotations_

SRS X R AR ERIA A, NIz e PAT LRGSR . IR
(BRI, DO P AL B A AR 44 B AR ) 7 SR

T 3.14 WA K A2 A8 o A AR R B T 1SR AL
object.__annotate__(format)
—A~annotate function. FFIRPl—A-K @MY S 2 PRI B HARE BB 730 42

B2 MRS, WS HESE MR B, B AUR annotationlib. Format
ZEPI R, BCE R BN T A B R

QAR A R BOR SR SR AR 0, BT | & Not ImplementedError. YV BRENLM IR S HF
VALUE #83K; Y PAXFig XA, EMTARES | & Not ImplementedError () .

24 PA vAaLUE A& I, YEMERR AT RES | & NameError; 4 A RALMT HALAS RS, BEAES]
fiN’ameErroro

AR — X RE AR, annotate FRUFIREAN None (NEEMHIER), M2 i B AR 7] 255
HILAY R

Added in version 3.14.

& BI

PEP 649 --- {6 /8 25 21 7 58 B AR TR
FIAFRERITEHORIELA S __annotate_ BREL.

3.3.13 1k FEERK

XHFHE SCRARAUL, R TA I RN SR UEAE I E ST X G s EIE A A S, TR e
SAEXFGE Bt o AT AR A T AU &5 A W R A .

>>> class C:

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

>>> len(c)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: object of type 'C' has no len()

BEAT O 5 ) 19 J50BEAE T A0 15 2R B0 G A N 10 BT A X R & SE B LA R IR T IR I__hash ()
M__repr_ () WIRXLEIEMRXARMEN TERERARDR, WS ENITEH M IR R G Sk
MR I 2 2R I
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>>> 1 ._ _hash_ () == hash(1)
True
>>> int.__hash__ () == hash(int)

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

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

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

True

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

e T T IE RS BT S S (AT SE R, R S A Ol R & 8id gecateribute ()
V. HE AR Lk

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

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

return object._ getattribute_ (*args)
>>> ¢ = C()
>>> c.__len_ () # WLl e B R
Class getattribute invoked
10
>>> type(c).__len__(c) # B KAWL A &K
Metaclass getattribute invoked
10
>>> len(c) # R &K
10

J

PAX PP G0 getattribute_ () ALHIAMERERS PR B UL AR L T S35 s |), FLACH NIL2 4
#&)T#%ﬁiiﬂf%ﬁﬁﬂiﬁ‘?ﬁ PR RIEE (CRPFR TV must WS EAE AT 5 H B 1 DAH AR 24— S0 i Al Rt
),

3.4 i

3.4.1 T[EFUR
awaitable W5 FESI T await_ () . Masync der BREGR BRI HF23+ 2 B AT 287042,

O #ik

MAFH types.coroutine () 2EMiasiE AR [B] () generator iterator 58 T I R4, (HEAT]
HRELH|  await_ (),

object.__await__ (self)

WhIIAR [B]—Aiterator . N 24 8% F 36 82 Blawaitable %} 4. B, asyncio.Future SZEL T 75 PA
Hawait FRAXHE . object KA G RN E SRR HMATALIL 1.
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O #ik

RIEFALKX __await_ Frik A E A 42 00 G B S E AR AT IR, DI e 5%
EMawaitable 3G 7L PATHEZR M ALY (U1 asyncio) RJEAFIE.

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
l—ﬁiﬁx#iawaiti() R P HAT IR GRAN A o WERAZ ST HORAE MR N BRIl (2 45
VD

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 FILENE
FH R B PEH __anext_ AT S,
S IR FEasyne for B .
object KA BASEHEIX LT k.
object.__aiter__(self)

WAAFR Bl —A> 7 1% KBRS

object.__anext__ (self)

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

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

def _ aiter__ (self):
return self

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

Added in version 3.5.

TE 3.7 AR KA B AE Python 3.7 2 Hi, __aiter () WDAIRIE—A =T 3438 ZH- R ARAT A 57 2 1%,

7>

Bz o

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

iR,

344 RS L TNEEE

FF ETFLERRER ETERREN—F,

RS __aenter M _aexit_ JrikmE{EHIAT.

S B SCEBEER A Easyne wich iR

object FAG AN LT k.

object.__aenter_  (self)

TEHE S ERMT _enter (), SUAMRKAITET EMAR B —A> T FH2F L.

object.

aexit__ (self, exc_type, exc_value, traceback)

TEHE S ERMT _exic_ (), MCARIRHHET ELALRIE—A 7T S35 %

S B SCE BRI — AR

class AsyncContextManager:
async def _ aenter_ (self):

await log('entering context')

async def _ aexit__ (self, exc_type, exc, tb):

await log('exiting context')

Added in version 3.5.

&
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cHAPTER 4

HATIREY

4.1 BEHGN

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

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

4.2 HREHE

4.2.1 ZFRHIGE
AR TG . SRl 2 ARG E ARG AR .
N SRR A T
o REIERXSHL,
. REX,
o BRHUE X,
o MR{ERIR,
o WERAE— DR B, MR IRAFI B 47
- for Ak,
- Ewith ifh], except Th], except * 1], BAEALBITECAY as B0 as Z )5,
- TEGH R PERC H Al PR
o import 1B,
o type 1B,
o RAFTLI R
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B3 from ... import * K import WEMIEEFTATE S ARG A E AT, B TARL LA RIZIT
47 o AL REAERLR A E A .

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

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

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

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

4.2.2 ZFERHIREIT

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

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

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

UnboundLocalErrorj%]NameError39444‘323@0

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

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

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

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

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

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

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

Hg, NSRSk

class A:
type Alias = Nested
class Nested: pass

print (A.Alias.__value_ ) # <type 'A.Nested'>
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4.2.3 FRiE{ERLE
iriE, RAF AR Meype IFAIGIAT AR f Ak, HATHWEARMT R B, ERA T 3GHER

iR,
BN FECREAE T 2 1 0w A
o HIATIE,
o TEAFE,
o Btz W R A 3 2 RBTE S K.
o SRz R WRAES YR . Z AR B RE STEARTEAE N ST, (B BRI 25 B g 0l

A
o BPXZ A WRBES SR, 2 BRI KT ST A AN AT, (FHRE s
Ao

o EEUFRBIEBIG0E . AR FIBRME (15 1 KA.
o RRBIAWIE (bR,
FRiEAE AR AR LA 7 TR [R) T pR RV E 4
o FRYEAE RS RENS VT A H BT S i 2R iy 4 A5 1) o MR ISR AR I BB — N E I 2 i, B2
LT B AR I 55— R E I N, AZ AR E A Jak b v A5 o BB o FH AR 28 E
e LA, BT RIEIZE NI E I T . XA TS e U HE LR AL, 54 ok
D AIAE A b e LR 249K
o PREAE R R IA SRR G & vield, yield from, await B := Rk, (XEFBRAEM S TR
VAR R PR 1 A P 3 D2 AR e . )
o TEAREAE I 2 SR 24 FRON BEAE NV E Ik il i nontocal 1B ARE 40 E . X HAFERBE
%, R HoA AT DAFERR AR Y 3B e PR B T R BRI 5 | A B 24 K
o BARVRIEME RS EA — NNEBA AR, (RS FRA 2 WAEAE IR N & R4 i qualified name H o
L, IXEEXTRIP) __qualname_ SEQEAEE KAEMESERE X2 —H.
Added in version 3.12: #7342 7E Python 3.12 H1{Ek PEP 695 [—3B45 | A,
TE 313 AR A AR T BRyEVE IR g T REE S EBINE, X2 PEP 696 5] A,

T 3.14 JUAS e A A o ARy AR S BAE B T453E, 40 PEP 649 A1 PEP 749 Friji i .

4.2.4 15MK{E

KA BOBREEAE IR 15 1 AR BCAARARYE . L £ ype HEADOURI ISR B4 O, DA SRS 300 7 4
%k BRI AS RO OBE . 2RO, SRR B e 270 B0 S T R B . B b
VEROA S ORI R SR (. MR RAT N, BN AR A S BRI, Bl K504 1
) value_ JR MR RIS .

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

Traceback (most recent call last):

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

>>> T = func.__type_params__[0]

>>> T.__ _bound_

Traceback (most recent call last):

ZeroDivisionError: division by zero

BEAL R S A ER BN A4/ __value  JRIEBZEMASEN) _ bound_ JEMGTT A 24T % .

4.2. HEEHE 65



https://peps.python.org/pep-0695/
https://peps.python.org/pep-0696/
https://peps.python.org/pep-0649/
https://peps.python.org/pep-0749/

The Python Language Reference, A {Thi# 3.14.0rc3

WA A 2 B0 T 24 08 ST 1) 4 RIS N 1 R A SRIEATS I o Bl TSR AR Fe i
AN H A 2 5

from typing import Literal

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

BT SRAE B E R A AT 1 A 3 NI TSRAERY , X TS H BAE TS M SR AEL A (B N 5B 1 44 BRI 2 RV
WA 4T E AR AT E Rk s (A
Added in version 3.12.

4.2.5 AEGAZEMZREMAT

FPURR %3l puiltins_, PEREULRT R TICHIANSY . P A0 SR S S A8 i 4% 243 A AR A (D
% import builtins HRI R HIAE BOZAR SR H ) Jm 1 o

B AR BT SR N B iy 4 S S P ER B E e R S R R A4 PR __builtins
RIRENN X% — PR AR (TR E—FEOL T 28z FI) . BOAEIL T, 47
__main__ RS, __builtins_ FURNERI builtins; STEARAHABBEL RS, __builtins
& builtins B E S GFHAT—014

4.2.6 5xFEMENIEE
] S B 1) 2 BT 2 A THB AT T S R ARt . X BRI DA R RS T By 42:

i =10

def f():
print (i)

i = 42

£0

eval () Ml exec () PRAA N SE IRV BRI T A FK . 24 FRn] ATEYA 32 04 Rl A 4 Jey i 44 =5
BT AR R AT A AR BT 5 4 2SR, DR AE SR 25 exec () Fll eval )
BRECH T IES RN R R A /ARG 24 250 AR AR E— Dy S, WE 2R RHE T .

43 B&

S5 2 P A AR R 18 T 2 R DA (B A B R A 57 3 2 PR — B 2K S AR A I 2 1Y
(EE F1R, BT AR i £ AR SR A 2 ) e A DR AR B LA AR BB 432
Python f#Hr s 2 AEAL M FZ AT I 53 (BN TAE PR ) OS] % 5% . Python P27 AT Aid
Wraise IR RAMG I EFH . FHELHREL cry ... except IFHPRIRENR . RIFAII finally FH]0]
BT AAGE WA, EH ALY, M2 ToieZ s 5 &R R WA S g T .

Python [ 5EIRAL BRI Y2 &1k BEAL: S AbBR AR v AR A T A48, FEAESNZ Ak iigT, (H
EAREB AL HE R AR YT B A B (Bl T BB dE AR A RS 7 B )

B R TERPUCHNS, RS R IARFIIET, SR IS B EEER. TCie Mo,
EHESITHRREIEE, BRAE RN systemExit HYIHR.

S R I REIBIRAR A . except TRIDMRIEILOIRIZORIERE : BAG | BRI KB HPT R 4
LA o SEPINTE L AP, AT R AR E

U BRI PR 2 R T 5 S B AT AR R TE R e i R B A AT
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O #ik

57 H S A2 Python APT B4R/ . FLN A nl GETE Python T2 B AR I AN 2088 3t 5 A 0 A%
AN G AR 2 AR s AT AU T 4

FiES By 1% /NI oy BRI A Koraise 1% 5] NI raise ARSI .

&ix
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CHAPTER B

SNRS

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

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

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

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

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

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

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

5.1 importlib

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

52 8

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

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

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

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

521 B8

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

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

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

parent/

__init__ .py
one/

__init__ .py
two/

__init__ .py
three/

__init__ .py

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

5.22 HEATEE

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

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

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

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

53 #%&

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

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

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

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

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

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

5.3.2 EIRF0INE 2R

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

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

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

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

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

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

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

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

5.3.4 THRE

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

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

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

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

—

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

ﬁg[]Noneo

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

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

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

5.4 1n#;

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

module = None

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

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

#FRAMREERBEREALEE:

_init_module_attrs (spec, module)

if spec.loader is None:
¢ TR LH
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# 4 & A
sys.modules[spec.name] = module
elif not hasattr(spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
else:
sys.modules[spec.name] = module
try:
spec.loader.exec_module (module)
except BaseException:
try:
del sys.modules[spec.name]
except KeyError:
pass
raise

return sys.modules[spec.name]

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

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

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

“_init_module_attrs”), FEIEFSN G 2585

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

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

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

5.4.1 hn#;2E

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

TN AR LT LT F K

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

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

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

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

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

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

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

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

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

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

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

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

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

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

spam/
__init_ .py
foo.py

H H spam/__init__.py HEUTFILITHE:

[from .foo import Foo

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

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

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

5.4.3 ERMEIHEA

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

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

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

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

5.4.4 ey _ path__ B

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

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

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

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

5.4.5 &R repr

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

AR 2 B A 0 L

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

o ARBIRAA _ file JEIE, XSWUHIERLE repr 19—

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

o MFFHARNGOL, {LAE repr PO __name_,

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

5.4.6 EZEFHHEENY

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

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

——check-hash-based-pycs ﬁ,ﬁﬂﬁi}féiﬁo

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

5.5 BTRENERLSE

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

YEl TAEE K - H— DB PR FR - LI sys.path W HARS HIEA AR &%, W
H M H TAE H SR IO 84 %], MW sys.path_importer cache R AFHALAT(E. HiKk, &K
B A F AR 200 2 w5l AR H ok E T 2B & . %=, H sys.path_importer_cache fifi flIFf H
importlib.machinery.PathFinder.find_spec/() ﬁ@ﬂ@%?ﬁﬁ%i@fﬂ@%ﬁﬁi’f/ﬁﬁ ::R"ﬁﬁjlff—éif%l%o

5.5.2 HR{RsREE RN

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

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

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

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

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

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

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

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

5.6 HMFEESARSE

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

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

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

5.7 BHEMFA

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

package/

__init_ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init_ .py
moduleZ.py

moduleA.py

N

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

from ..moduleA import foo

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

[import XXX.YYY.ZZZ

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

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

5.8.1 __main__._spec__

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

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

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

o R HAPEIR

o —c PRI

o M stdin 1247

o FIEEMPEAS T ST

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

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

5.9 &3

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

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

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

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

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

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

&ix
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CHAPTER O

ARFARFfERE Python Hh 2 ERIB A A FTRE IS Lo

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

name: othername

HHBAEHMES, WA R nane 7ETEIA B othername .

6.1 ERER
URAE TN AR AT A T T BT SO B SR SRR AR, R
X A B 18 SEAT S B AR D5 5

o QRPN BHOPNEE, WA SPITATAT R

o WAL SRONRBEGF SEL, 75— SRR T 5

o TN, PIERRECNEEEL, AR TR

SELERR AN S A TR B AT (B, PR % 2N AIZ RS R0 . §IRuAE SCENTH
AT .

6.2 [R¥

R RN REAMOTR . AR TR . RS S . s S B S
B AAEEE BRI N T BT RAA A

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

6.2.1 #RiRTF (BHR)

IERT RGPS, WER LA (rRiAXtT) —WTRIGRER, ARG 855
& BRIUA 4 S SR,

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

NameError F‘,—’fﬁ’o
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FAF/ 2R mangling
B0 PR HIARIRSF, AP SR Z T RIGH L, HH AN ST Z T RILE R, sRe M

private name ,

& BI

KHLEHLA o

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

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

o AR TR, B import  spam Y spam. AEIHE T (RIEMAFRHA A
5), XML A4 P mangle, Al import __foo.bar Y __foo A£x4 mangle.

o PARBAMATR, HAU from spam import _ £ Ry __f,
AL g 7 LA -

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

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

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

literal: strings | NUMBER

K FTAELR (B RFAR ] — B TR Y 2B R 4 (A ER . 7 BB 358k R . X7 sk
R (B0 WIEO, ZETRENIEOME. 1SS T @2 /N, AKX string FIEFEAEL, HSHF
B s i /D,

I S TR BT AN T AR RS 8 R X A 1R ) B B R A SE PR . 22 WO HL A A RBP4 T
{ESRAE ORISR RAFEREF SCARIA R, ER R AN FALE ) v REAS 2 AH R X 5 5l A HH RE I AS R X
%

FHBEFEESH

FUVF AR AR 45 5 27 T
PR G ISR )

(PAZAFF2R) TABEIARFRG 52058, g SR 7

il

>>> "hello" 'world'
"helloworld"

B L
strings: ( STRING | fstring)+ | tstring+t
WRFE AR 2T E L, BIGE A TF . A s T PR E AR Rha, nAME i+ 25

J9

1

>>> greeting = "Hello"
>>> space = " "

>>> name = "Blaise"

Cawy
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(B L)
>>> print (greeting + space + name) # A& print (greeting space name)
Hello Blaise

FHEPHETA A FIR AR . =515 PRI P A R P pilan:

>>> "Hello" r', ' f"{name}!"
"Hello, Blaise!"

|

BCRSHE AT T W R S RHTROR 7 MUK AP A BIBI ST, LR RE Iy e R B
LR, Bl

re.compile (" [A-Za-z_]" # FHEHT R &
"[A-Za-z0-9_1*"  # FEH. KFH T XX
)
Ak, FArEEE g S M RS, ARRSEARAN TR FmEA A, WA, BRFERF
%%ﬁ;@Q%%ﬁ4ﬁ$$ﬁ$?ﬁiﬁéo
>>> t"Hello" t" e
Template (strings=('Hello', '!'), interpolations=(...))

6.2.3 FHEIESHIHX
7 [ 4 S I 2O AR 5 i ] ek 2 3

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

A7 355 B R A FRFR MHZFR ABN R PP LR TR P . RS R & 2 P—NES, Ea™
A=At W, B R AEEFRA SRR B — 2k

— X A A G R A A e G th T oCAUR AN AR G, IR BaE S e EAH R AL
I CRPPRC S B 25 T2 7 AR e R m] BEAH Rl R AT RER D)

FRERCADE R R ISR, SPRRIE M RIE . PIMPSRZTCAL, I S 4 R0
- SEHEFEA R R AR S % & PBO U T AR T et k.
6.2.4 JIFR. RES5FRMER
T WADIER, S, Python ST 4N WA KRN, RRAHTTRIEK:
AR A A
o AR IR RIS ST ROR, B %X

T AT A
comprehension: assignment_expression comp_for
comp_for: ["async"] "for" target_list "in" or_test [comp_iter]
comp_iter: comp_for | comp_1if
comp_if: "if" or test [comp_iter]

S R — A RS M B D —A for THRIANEANRE LA for B it 1) XA
U, BEa e s AT R A for B if TR —MUBE, WA AMIFHRE, RS
BRI 55 AR AT B 2k AT RAE LA A — AT

Aid, BT A for TAPRAYAIAN IR, S URTES — A REURER N T . X RER
PRIRET HARSIRI AR A & g BIMNZ BRI

A for TR Y AR A SR K & FAIRAESNEAE IR BOR(E, AR — DS HHE A
KRB JE2R for TAJLAR IR for A0 Fp AT AT G 0 2% AN BEFESNZE A 0P BeR (L
DR AT AT RO T M a2 I Tk AR G P gRAF (L. I [x*y for x in range(10) for y in

range (x, x+10)],
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%T@%T’iﬁffﬁ%tﬂE’J%%E%~’]‘%&EE@%E@§%§, R EFE NN IR vield fl yield
from i&I‘o

M Python 3.6 JT4G , fEasync def BRELH, RTAEH asyne for Fh)3EEACasynchronous iterator . ¥F async
def PP IHE R AT Sk RIB G IR —A for 8 async for TAIZM, FHATREGLEHIMAY for
5 async for /], MAREMIH awaic Fik.

WR—A R asyne for FA], BIENWHREAERAMA for FaHal BT Z REA AN AT
77 await FRBAEIA T T, ICBEHR A asynchronous comprehension. 5t A4fEF: AT PA
HE B e MR R AT . 733215 PEP 530,

Added in version 3.6: 5| A T 3G,
TE 3.8 A KA : yield fll yield from 7EFREURERIE A TSN .
%3.11 JBOAS e A2 AR BRAE SR VRAE S A6 eR RO A U ] 2D At s AN SR R e 53 40
6.2.5 JIRER
TR E R — DTSR E R AT RE A S RB AR
list_display: "[" [flexible expression_list | comprehension] "]"
PR ERL A —DFRY SRS, RN — R FR A — ORI E . A5 E S0
W—FRIRBA, HOTRL MW B AR IT AT RN G St — e, 5E4
HRAEHE U AR Y R TR I TR
6.2.6 E88ETR
A BRI SR, 57l WoR i OTE T 350A '8 20 ) BRI
set_display: "{" (flexible expression_list | comprehension) "}"

LR E A ARG g, HAREE— R/ MRk E . AfefitinEs
R — R IR, HOUR SN A B HPORIEF MAFIEEGW SR Gt HSn, a2
/(i S W Ve S DEAE IvE i R OB E

AR (0 RME T IERT R R .

6.2.7 FHLTR
FHER R — DG SRR AT RE N S I A B (B ERT) &5

dict_display: "{" [dict_item _list | dict_comprehension] "}"
dict_item_list: dict_item ("," dict_item)* [","]

dict_item: expression ":" expression | "**" or expr
dict_comprehension: expression ":" expression comp_for

LR RS — AN L

WRA H—HIE SR TFILE P, ENSNAERAPEREPE L FIA&H B R0
FVES S AR AR R 8 . X R ME R ] DAFE ALK H 81 3 rh 2 K e A R T e 28 - S R (BT
FH A Je IR 4 B SR

WES «* FoR FRIF . ENEBIERIE— A mapping, BB SPIMA R B Fi . JFL0E
SRR I LR S T i S SR R T I AL

Added in version 3.5: AR FHL IR, #IH PEP 448 $& 1.

FUMES K GHRAESGHESE AR, ERENESHRNmARAX, G ErrfEr for” F17if”
Th)o AR ATHS, TE NS R EAETTE ST AT =25 0 O A BT i 7L

ST BUE R AL IR B CAAE 2 B AR 2 2R e 4 —rdh, (Mgl , AR ALN ~hashable, %
WHERR TR FTAEXT S . ) B B AR RN SRR 8 B TR G — B (RIFE s T HER
FHIAPSCA) R 2
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1 3.8 it A A AR AR A Python 3.8 2 B 7 diuif ey, HBOA E S SEMIE K SRAEI)F - £ CPython
H, ST HPORIE. IRY5 PEP 572 10, M 3.8 J1ih, e HEBORIE.

6.2.8 AR RIEN

A s Fh AR M 3G S5 R 1) B B A e AR

generator_expression: " (" expression comp_for ")"

A e R P A — AN AR A A 5 . Ak SHER U R, OBITET B2 1 B3G5 A =2 N 5 &
SRR SRR RN .

1A AR R AP AR B e AR AR R __next_ () ERIEHERANE Dy ok (BP S
WA AR ) o (H2, A2 for FARINIPTEE AR SR 2T BISRIAR, H 2RI EAS
ARGt @iterator, P ICAE B EEE AR B 77 2R IR IR A0 AR A 2k U SCRFp s 3], iR &
TERRBCER—MER A 5 . JE2EM) for TAJRA SR/ for /) NIATAT R 45 (F TCVEAESNZEAE AN
BERAE, R EATTA] BB A8 T M e Ze M T SR AR AR BUPE . BIAN: (x*y for x in range(10) for
y in range(x, x+10)).

[l 455 AE H A — DS B TR H  mT AR S . TS S A Y.

R T T PR A s R AR B T R, 2R AR R UE SO AE s A vield Fl yield from
Feik.

WARA AR FRIE R asyne for TAJEawait Fikal, MFCH FF £ m ERE X FPEMARRIEL
AR Pl — A A A AR, R E T R SR (S % K22,

Added in version 3.6: 5| A T F 4 ligs =ik,

TE 3.7 BUA R B AS 1 AE Python 3.7 2 i, A Eas Rl A i Easyne der PIRIHHREL. M 3.7 ITH4A,
AT BRI T DAGE T 28 2 il ik ol

TE 3.8 A KL yield Fll yield from fEfRAIREMIENEHCHEE

6.2.9 yield Tkt

yield_atom: "(" yield expression ")"
yield_from: "yield" "from" expression
yield_expression: "yield" yield list | yield from

yield FiERAEE L generator PREXEL asynchronous generator ¥R A 4 i ] [H it H BEXE o5& 5iE SR N 3 il
o FE—eREUR N A yield R XA R B BL— A AR R AL, TAE— P asyne der AN
HRAE T W B APV PR EAE B — S 20 A R R . ol an:

def gen(): # EX—NMARBEEK
yield 123

async def agen(): # EX—NMFRFERBZHK
yield 123

BT A% ANE A F I B, vield FakaURPE FALVFE M T S2 B R0 A s ek X
B S e i —3 40

TE 3.8 WA B AR AR T 2% (- SEBHE S 2 URIAE g 5 20 py B i B VR AR 4 yield ik,
RN A A R HEA , A R PR BSAE  A R 2 A —T H ERRAY

WA AR R R I, BRI [ AN A A IR RS . SRS IR R A A i R K
AT PUTIHERE SAEX A A AR B AT YRR FH I T 8G . X i, BRECSPATRISE A yield Fik,
TEHR e R AR g R, A AR iRk Ml vield 1ist WMH, SE MR yield 1ist B4 WENR
[l None. FREMHEEE, WEUITA RS SHEMRE, SRR MLEIZE. BOME. W
SRABAR FATA] S AL PR AE 45 . Y3 a0 2B s i AN 5 YRR A PATIRE, XA B2 Tt 5 yield %
R AN MR B4 B 5E k. FEMRE TG yield Fek s (E BT = S0 T FF U ) i
WERRH_ next_ () (— B2l ror Bl next () WE KD MEEHE N None., FEHAFR T, WHEZ
M send (), WZEREE R 15 245% 7 FHE .
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I X e s R B S PR AR AR L BT yield 2R, BEMRAZ AL E, HHENRRFTR LAY
. ME— DR A R BN RS AR EAE yield JRs2 W BLARSEIAT ;. Pl BUR 23RS 51 A il i
T

TEe vy SR R IEAT (LEAR AL vield Heihot, WIHLAR CAEE (B3] T 1508 25 ol 2 B B )
S AT BRI, AR A M- TS ¢ Lose () Jrik. close Jr ik VAT ITHERRA) £1na 1 1y TATH
.

L] yield from <expr> I, FRARMLRIEIAAMAUL AN TTEMXTG. 7T AR S B7 A 1 (i
P L B B IR T TR . AT e () A5 AR R ERTI e hrow () 15 AR5
ARAE M7 N e F R C S . AR BRI, M Asend ) ¥5[% attributeError
5, Typerrror, Mijthrow () K HI5] R T AR SR .

MR ZIEAE T, BT AR stopIteration LB value JBIERICN yield FhsU{H. BRI PALE
51 % StopIt)eration IR E, AT ATE TR @ — A iy F St B Gl ad A2 1l
R [—AME ) .

FE 3.3 JA KRS AN yield from <expr> PAZFLEEHIT A — T8N
2 yield R UR MR A A MR ME—Fak Ny, 365 AT DA I .

& R
PEP 255 - itk 22

T£ Python H il AAE Sl Fl v i e 1d BRI HE L
PEP 342 - jilfi s B %4 24 g 25 3 Pl A

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

5l Avield from iBYERIHEIN, DA EHBRHELS A AR -
PEP 525 - b ik 2

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

4 R RE-E 2R A

AT/ T A R AR v . AT AT T ) A s e B AT

TR AR A A C A E AT A DA AR T IR 251 K valueError .

generator._ _next_ ()
TG~ 25 B R R AT B2 A BRI yield SRR s BRI AT 24— 25 Bl R 5
i nexe_ () TR AT, UTTRY yield FakAEUZBUE N vone. )G R AREIATEI TN —4>

yield Fihx, XEJA AR R AL, Mvield 1ise PESHHRIIG  next () B9 AT . 0
WA AR AT —MER 1, W5 % stopIteration .

W 2 R, GIAnE s for JEIRER NS next () pREL.
generator.send (value)

PRIE PATHE ) A e B A “Rik” —MME. value ZHCE R 24 7T yield ik R WG R . send()
J5 ¥ 2 R 0] AR A B AL R — AN, BOE R AR S B A R —AME R W & 5] K
stopIteration, i Msend () RFBNAE AT, B LA None fEAT S HL, HoNIXI %
AT ARRNAE Y yield ik,

generator.throw (value)

generator.throw (type[, value[, tmceback] ])
A AR OB | A — i IR IHZ A s eR BT AR B T —AME. WP AE s e 7 2
TAMEEGR L, WKFF] % stopIteration . WIRA AR A MR E AR TH, S5
KT AR, WK E S BS fJr .
TEMBR RS 5T , HR R A SR L B, RTF B raise KT HITT.
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HR N TR, W M2 X, #5K B IHRA Python WG . type ZHUN H—4~5
WA, M0 value N R—A- S S20 . MR ARG value, WIRHEF type #6585 758 R ARI—A 3L . 4nsR
PALT traceback , ERPEIE B FH L, B WETEAETE value LA __traceback_ JEMEHIS
BH %S
TE 312 WA e AR B 25 — AN 4 (typel, valuel, traceback]]) B4 8% 7 H I I RETE A K19 Python My A<
SRy 4178

generator.close ()

TE A s PR B S L B S| ) GeneratorExit (FH2Y4 T8 H throw (GeneratorExit)). UIHA AL
PR ECIRAZ T R T —AME, XAMERFM close () IRl QISR ES R 2 X, 8E5| Kk
T GeneratorExit (I FARIMPIREH), close () KR None, QIR ET —AMHE, WAHFF]
& RuntimeError. QSRAEMESTIA TAEMHAM RS, B Ea MNIr. aRERGCEm T
S PAE IR R PAT, close () ¥R 1] None FH H A1k i HA 5 1

T 3.13 JUAS KA A H: QR AR IR e R PR R[] T —AMEL, X AMERF M czose () d& A

Bi¥
X R —ANRIERE BT, N T A AN A 1 R R AT A

>>> 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.

T yield from fl¥, Z W “Python HA-AH4E4k” 11 pep-380.

TE— Ml Hasyne der & S B ECE T b i BLAY yield R b X 23— B8 % B o —

A~asynchronous generator FRH

YA NG R B I, B SR R R A AR R R . O SR R TR
%ﬂg_’%ﬁi%ﬁ@ﬁﬂ’ﬂﬂkﬁo S A G A A MR BB asyne for AR, RRIFAE for 1A
SR

P FA 2P A AR 0 T3 IR AR [0l — A awaitable X152, AT RAEMR SRR 8. BP0, FF4h4T
A yield FIEX, FEIBRE SRR, Kfrield 1ist BEDREIGEFESFHAME. SEME—FF,
HEREWRE A RRS SRS, WAL YA E . f185 . WESRIER DA AT 75 4k
BPRES . BIAITHESE 758 A AR 1 D5 FRIR 1] R — X RIS KA, % R ] A EUIR S 4R 22 00T
s yield Fek U2 — MR IR . IR AAT)G yield Fak s E IR IR AT BT 1 0534
?g%%ﬁﬂifanextfo WEEHRA None. MM, WM asend (), MZERFRAE B ZITIEN
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R AT RIS b N oreak. WRTMATS BHGH, SO HALT R MR AREH, A 570 i
ISR a7 AT RET | B i w5 ) AP BRSO i TR S8 - VAR BT AL 55 1 2 fiy &1 30
i, BURAES A AR SR SO T R I SR PR AL . Sy 1B LR RSOl R A
Wi actose () J5TAR R I P 57 20 25 A A S5 A ISR e 2 P E IR v R 23

e R AR R, yield B AV AR ¢ ry SEMIERIGE . H2, R 520 A R
24 (T 5 AT ECA R BagfE bk m) Z iR, W cry S5t yield F35x0n] g 580k
B rinally FRIPATRIG. TEMAEN, N HIB %R AR s R BT 55 P B2 ok o
ﬁﬁiﬁiﬁ-%ﬁ%‘%%acl ose () IYEIBATIRIBIIEENT G, AT AR VHARA Y finally F4)45 DA
7.

KT RS G L LE T P T I ZAL AP, SERIBIRNY 240 L—A> 448 S RE, B2 — PR
BRI R aciose () HPFTRIME . XA 445 ZRTLLEL I sys. set_asyncgen_hooks () R
Who ME VAR, TP A AR AR E T 6 45 235 DMEXE R LA o 56 448 Z07VE/
Z2Z NP B EAE Lib/asyncio/base_events.py [ 1) asyncio. Loop.shutdown_asyncgens SZH,

vield from <expr> FIKFAMAEF A il s BT (L 51 KBk i

SEERE-ERBHE

AT/ T b LR R ARSI E BTN T4 i A s ek B0 AT

async agen.__anext_ ()
R —NFTEERN R, EARBATI ST I HATIZ 20 AR A B0 M EIRIRATHY yield Fik=UAr &K
BPAT M— DB A i anexc () FEMRSEHATHD, 4RI yield FB IR Bl AT S5 4F
X RBUE N None , ‘EFEIBATHPRIAASEIATH] F—> yield FKik. % yield b yie1d 1ist
MBS 58 M PR TS| &1 stopTteration RAMMH. WIER TP A ARA 4 F—MERIR
H, WRZAT R RAF 5K stopasyncTteration i, $niZmb i EEE e .
Wi &l asyne for TEARRIHLTE A .

async agen.asend (value)
WA —DATEERERT S, ETEBA T QMR R AR AR AT SRR send () T, 1Y
TES CRIE” —AMEL L R IAT R, H value ZHUS 24T yield £k ERE . asend ()
Ty IR B AT SE AR R RS | A1) stopTteration MENAE MR LM T — MERE], B4
%Fﬁfﬁzﬁkﬁﬁ&ﬁfﬁiﬁr**/l\ﬁ?}tﬁtﬂwﬁiii StopAsyncIteration, M Hasend () ﬂé%ﬁ]%ﬂ}
AR, B AL None NS EBEA , BRA I I SA AT DASRIR(ELRY yield ik,

async agen.athrow (value)

async agen.athrow (type[, value[, traceback] ])
R[] — SRR, B A E AR AL E S | K type RN SFH, IFaRk %A nids R 4
PR T —AME, HAE BTG 0 stopTteration Spif e AR A AR A 74 T —AMEA
B, DRFHRZ AT SE RS R 5K stopAsyncTteration 5gb. QISR AR bR EOBCA B4 A 53
w, BEIRT AR, WA R GOat TN %R T S R4 nT SF Red Gt 3

TE 3.12 WA KA AZ T 55 AN (typel, value[, traceback]]) &4 # H F AT BEFE A &) Python fii4<
TR
async agen.aclose ()

R —ANTTERENT S, BRI I ) 520 2R A% R ACE S AL E A — > GeneratorExit. 1l
Rz 5 R MAR R AE R . KPIEG| K GeneratorExit (B T ARHIRIZ 5 55) Wik ] (1) w] 4
FEXTZREG K stopTteration . i SETH T 57 20 A6 e BT 3 o] ) A1 ) A AT 28 RE X 5 5]
StopAsyncIteration j?‘f%éo ﬁﬂ%%ﬁi)ﬁ%ﬁ?i?*/ﬂﬁ, 1Zﬂ%f%%j‘gfi%§l7yi RuntimeError,
MR AR5 | AT H AL 7, B T SRR i . IR R RS e &h T
SHEEIEFRBNESHfaclose () FFR Bl — AR SMATATF A T ERXT S

6.3 [R%Y
JRBUCR RS 5 T I R WA E B BT RRELTT:

primary: atom | attributeref | subscription | slicing | call

86 Chapter 6. Fikx,


https://github.com/python/cpython/tree/3.14/Lib/asyncio/base_events.py

The Python Language Reference, A 1ThRZ 3.14.0rc3

6.3.1 EH5|H
JEPET R ST A — AR R — 44 B S

attributeref: primary "." identifier
PR B RAE A — D RS I R BN 5, 2O G SRR s Bl SRR S S sk = A
PAFR AR RAT A FREE T . B 2B X S i R AR SARPEZ X G ok i o » X IR— @ ks | A 2 R
I REFEAE AN R X 42
FEAE R RN GE A R getattribute. () HIEBN__getattr () H¥ER B E L. LA
__getattribute_ () F{EIREI—MEDE MR EMEA ] HN 5] K AttributeError,

ARG % T attributeError FHXREA __getattr_ () F¥k, WPRHEZ 7 EAE 1RSI,

6.3.2 jHER

XA 5 SOOI IAO A £ M A B TE TR 42 2 % SO A
18 75 K5 25 3R [l —A> GenericAlias X§ 4

subscription: primary "[" flexible_expression_list "1"
M AR, AR X IR BN b A H R A TR AE

JEU B b 250 AT SR AE S — A SCAE Al BCER AR B X e — A ek g2 nn i i ] I E _getitem ()
M__class_getitem () BHAZ —RSZFF MR 2 BB IO, ks R MR ELEE R K
PR VA LI R i — A MTAEMB S __class_getitem  MiAR __getitem  HYHEZANTY,

TEZR__class_getitem__ 5 __ getitem__,
WARBEASN RO G 2D —MES, SEWRENRENA RS, RREA )RR ks
KPR A ZHEN tuple. EHMEI T, FkAXINFRFFPORAEN F1R P E— A IE.
T 3.1 A S A AR — AN RIRHS R PR RIBX T A RS . 20, PEP 646,
MTNEXNS, AR RSCRREL getiten () PATHIEHRAE:
LWL AR AL R — D mapping, W FRk I FDFORAE R — A DAIZBLF I FEA A4, T
THIBRAE AL R IBGZ PO I AR N ERS ZR A — B T2 dict 2K
2. JpA. QRIEALE—Psequence, WIFRKAGNIRDACRKAEN —A> int Bl—A> slice (W FHIFY/INTTRT
SHBH). DU IIKPI T35 str, Liee A cuple %K.

IEGEERNH R B EE XS5 2) ARG SRR IR B A A, IWEFAIESL T 2R 5 15
PRI R ARG S geticem () YA, BMZSBRUL, = (-11 Rkl < WG —0. 458
DR —A/NT IR HI 2% B A FE USSR E IR T [ 5 iz s (AEFEITED . |
;Xﬂ%ig%%w}ﬁﬂ@iﬁ%ﬁ_geutem_ () JrEHESCE, R E S S R 2 R R U s
113X Fo

FAE B R—FEIRI TS, P RIUE F 4. AP AR — R B A B R A R R B i — A
AT
6.3.3 ¥lH

IR RTERF ISR (FAFE . JUAHEIR) H AT B NIt Y15 AT A2k XX A R A
wiae WA E AR YIRBAEIT:

slicing: primary "[" slice_list "]"

slice_1list: slice_item ("," slice_item)* [","]

slice_item: expression | proper_slice

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

upper_bound: expression
stride: expression
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BEAE B IE AR AR — B ARATIRALRA IR R R VU R T 512, TR A il 4
PR AT AT e T AN ERRAR A A%, T alad 1 SCRF IS DU AT DL 56 T b U Ay
KBRS (V1 SR AR & LR Ut )E T ULl ) -

VIR W8 SR ek o R BGE L — ARSI T s i) R 5 2R M i St TR g | (9 d@ il B —Ff
if__getitem () F¥R). WERYIFFIREE R D—NES, WERE— M & U R g o
Hy BTG, SR R R IR FARIE . IR Iy — 3Rk, MR A0 ks, —
MEFRRAT R E R — D A WS (B 0AFEER ER4ZEH —37), %R E start, stop
step JRMHR B HFALS MW TR, ERARMPKAE, ABEHFRALRH vone k.

6.3.4 iAH
JITVE Rl 2 PR T BE R A3 — B4 A A SRIAT— A TR TR 52 (90 G function):

call: primary " (" [argument_1list [","] | comprehension] ")"
argument_list: positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments

positional_arguments: positional_item ("," positional_item)*
positional_item: assignment_expression | "*" expression
starred_and_keywords: ("*" expression | keyword_item)

("," "*" expression | "," keyword_item)*
keywords_arguments: (keyword_item | "**" expression)

("," keyword_ item | "," "**" expression)*
keyword_item: identifier "=" expression

— AN TAAE AL AN S T SRS NI 5 AN B W S

WS LA FORAE A — S AT R (1) e SCRRE VBRI, BRI R X8R RSBl
TTEVASAEATRA __car1__ () JPEMxE SRR AN S ) . B SEEREAFTE I T Rk E) -
WS S0 Y T fRIE I parameter S RHTEIE .

IR R TSR, BN &bl UM RIERHAON B SR 1o, MBS R
BB WA NALESE, WENSPHAN N A6 R5, MTENRETS ETRR
FERA S HAT Y 2500 (AR AT 85— ISR M R B 85— A2, ARIEEHE) . RS (E
CPURTE, W&TIK TypeError 7. B, HSHUEMAZNL, HATIHTE (RIFERIAACH None, B
KUGEANL) o M SHUEBISE R, MORIETER 2SR R B e EUE SRR AR I 5E . (BRK
— B0, HEUAMEM S PO HIt, 242387 M ST A R EBRIAE R & BT R
SE AR Y 25 57 SR R I L2 SRR O I 2 R O o ) SR AT — A RIB R 25 (5T i s BRA
{6, W&F1%K TypeError . EHAMEN T, SIS MMFIRS YA IS ESE.

S ] GESR AL, B SR AR N E R, BT E SRR S N A sk, IR RERA
KA AIRUESEL. FE CPython W, DA C 45 I ] PyArg_ParseTuple () RMENTHSHH R ESL
R T IX A .

WRGELIEXS SN2 ESE, K45 K TypeError B, BRIER PN EXSHMEH T
*identifier A% FEMEM T, KIEXSEEZ MG TZRUESHCH (ARG Z R0
BESHN A2 04) .

WP BT BN S22 M EXSELAFR, Ha5Kk TypeError 74, BAER M IEXSEH
T **identifier M3k, KIERSECRHEZ MG T 24X BT SH T (6 87 VE il
SHIENEN SNV AE) , REA 24 X BTSN GIr)) 2S5,

WREHHH BT *expression AJ¥E, expression MURIEN—Aviterable. R HAZ W ZEACXT R
TR W LERBININIESE FT £(x1, x2, *y, x3, x4) WH, WHE yREI—DFH) I, ...,
yM, WEMENT —HE M+4 MNMLESE 0, x2, y1, ..., yM, x3, x4 [T .

XM — A5 RS2 B R *expression AIVEATREH T BN X BT SE 2 6, (HESEXBTEH
(PARATA] **expression 4L - W) ZATHALRE. A
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>>> 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

FE R — AN I B ) S B S AR *expression WAIIFANE I, PGS PR_FaXHERTRIEA S KA.

WA B BT **expression, M expression MMURIE— " mapping, HNEXPCUERH
SRR TS MR DES S A O EE R THICE Gid B 728, said s —4
fRfl), W&51% TypeError i,

Y *xexpression W, WSS IR ARL U FATH o XM R MECRF SO E 20 4 R 5
MR IE T R IR E R SR — N EUE S . A4 AT 2 Python FRillfF (BIA1 "nax-temp °F" 2
FHZAY, HEREARES WA M AR AT IE SR SAMIIERL ) o QRS0 AR5 HA IE B S VL e A
o JESEEE, SEAREHIES:, WGk TypeError FH .

i} *identifier B **identifier FMNAMIEASHN RPN OL BESHCE Mo B T SRR

TE 3.5 WA S FEAR G o B 32 32 AR TR+ A R, (LB SO0 BEBRAE TR AR vt () 2
Ja, TR TFSEOTRIRAE TR () ZJ5. i PEP 448 SO 1L

BRARS I T S, LB RSARIEME, REEH A HE None o IRIBME Ty A H T Al X 42

KA.

AR IRy

AP LB :
PRAA LR S IAT , TR AL AS RS2 AU BT 55— 2R IEXTE S 90 BN R Y
ZHG MRS IS 20T L —3Y . AR IAT return IEAIIY, TORFHE E R B0 R [ (H
R PIAT ER A B R I H R AT return iB4), WEREHMEFRF N None.

P PR B 5 T
HARG AT REAS . A XN BB 4#14 5 L built-in-funcs.,

P4
IR HZ I — A HT S

PRI 5 ik
iJ%]H%%HZF\ZEI’JH% FrEE RS, mHAAARSES RS RN SET KL 50 %S FR o —
e e

Pl
SPRESCE N call () ks HACRRSEM T &

6.4 await FKixxX
i coroutine I TUAZEFF— A awaitable X145 . R ReAE coroutine function PYEE .

await_expr: "await" primary

Added in version 3.5.
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6.5 BiZEF
FIZEA G0 WA AN B — ez BT B (A0 e SR A MAE A MK — o 847, Ak
T

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

R, AN 2 RS B A 2 B, S A 2R GRS S R PR
HUSRAEDIGT ) : 1% 2 S5 -1,

FIBFAT SIS EOR I N E pow O BBHAMIFEIESC 485N SR T A SRR E
FRKHFITBT . BUHSH S HHOTMFAZE, SRR AL

T int R BAVERL, SR EAA SEERAIRZRA, BAESE —ASECNEG FEIRMEL T, A
SRR float B4 i float ZEAIAGZER . BN, 10%+2 3&[H] 100, 1 10**-2 3% 0.01,

er‘ 0.0 i&ﬁ?ﬁﬁ%ﬁ(iﬁ%:{%%ﬁ ZeroDivisionError, Xﬂ‘ﬁﬁﬁﬁ?ﬁﬁ%ﬁ(ﬁﬁﬁﬁ@ complex ﬁ
fH. (FEFIAMUA %X 455] & valueError.,)

WIS ARIRI)__pow_ () Fl__rpow__ () TR HEE L.

6.6 —TEARF{IEZH
P BRIz S B A AR A ek
u_expr: power | "-" u_expr | "+" u_expr | "~" u_expr
FLHIZFAT - (D) e X SR TUE; sl e O FRRTIERES .
HLHIZEAT + (R R IME ot BT 280 sl pos_ () FRRIERES .

FLH AT ~ (B0 Rk O S BER IUR RIS R o X x SEOHUSOE SCR - (x+1) « ERMEMT
BB RES T inverc () RRIRINEM A E A4

TP =FEL T, APRSHIERARIE, K514 TypeError 14 .

6.7 —tERZEHF
TICBEARIBEEIEESN SR, EEE LN EEEST N TR E AR, B EIEBEL A
SNHEFRER S, —MERTREZES, B MEATINEAL B 5

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

IBHAF * ) K EH SR RBL. ISR SET T, B — DS RN T 5 — A~ ab
NI AEHT—FOLT , WS ECT R oM R 2R BRI . A —FPIEOL T, KT 21 Y
HA R T R OE—AEES

PIE S FARIRI a1 O F_rmul_ () R EE .

TE 3.14 WA B AR QUSRI — MRAEECH R, 70— S o 7 4
AT e (at) P H RS M TREFESfe . Bf N E Python R SEILINGEBAT .
WasF AT IR matmul_ () F1__rmatmul__ () FEEEEE L.

Added in version 3.5.

BT /(B A /7 CREBR) e SRR . PN S AR e o il R 282 . BB R St —
A~ float i, FEBAMHEERIETIRIE B0 BERIEI R0 i floor RBIEATIRRFRIAMZ R . FRAZE N

lzé%ﬂ%%lii ZeroDivisionError }T,‘J.fﬁ'o
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MeyEis Bl A RAY_ truediv_ () Fl__rtruediv__ () F¥ER B E X [ N Bz 2] {6 5k
W__floordiv__ () Fl__rfiloordiv__ () HFHERBEE L,

BREAF & (B $ifn 55— DS BRUE A SR I EBFE S A e i 2R AL, BS54
HNERF| K zerobivisionError S5 . SEA DA AL, BN 3.14%0.7 %F 0.34 (AN 3.14 %F
4%0.7 + 0.34), BUBEILERMIE MRS58 M RER—5 (B2 NE); ZRmdHE—E/ N T
5B AN ERERI A

e SROEEATBERAE T AT R x == (x//y)*y + (x3y) o MAMEG SR 8 1 B R
B divmod () KRN HEFT: divmod (x, y) == (x//y, x3y) e

B TXPECFIATRGE S, I2FAT © IR R R E AN T IAT IR AR s e (CURRIE(E) » 4T
Ak AL AR A S WL Python EZ2%511) old-string-formatting —7.

modulo 2] AR __mod__ () F__rmod__ () FEFXRHE L.

RBRIZHAT, BUSHATH divmod () BECKRUE SN TEE. WA LERTAE abs O BRECR HALR
N REL

BRAF + O KL S BRI ISR SER R, S HO R RZER R P . FE R — Rl
DU, PN ECTRE BRI AN R BR IS A . FEfS— R OLS , R RATIP A B

PAE A FRRIR I add_ () FI__radd () HEFEREE L.

TE 314 JUA A AR T QR A — DMRAEECN R, 55— S HCR IR i R
B - () B E S 2 . NG SRR el s A [ i SRR AL
VB AT AR sub_ () Rl__rsub_ () HEREEX.

T 3.14 WA KA AR WER N RVEECH IR, 71— SR 4 i i .

6.8 BlEH
BALEE ISR T HEARZE:
shift_expr: a_expr | shift_expr ("<<" | ">>") a_expr
XEEEAREZ RS BN SR EA RS A SEI & W RO 4L
IR o as AT AR IR 1shife_ () Rl__risnift () F¥ER A E L. F R OLIE 5w FR
W__ rshift__ () fl__rrshirt__ () FERAEX.
FH# n ALE AR pow (2, n) BERR . EFE n i E LHFEDA pow (2, n)

6.9 —XfiEzE
SRR T AT % AR AR S

and_expr: shift_expr | and_expr "&" shift_expr
xXor_expr: and_expr | xor_expr """ and_expr

or_expr: xor_expr | or_expr "|" xor_expr

s B ELFR o H S8R0 AND 4558, SEDER R s B 2 — N ES T __and_ ()
B¢ rand__ () FEERTEN B E LS.

~ I SEATRE 2 B 6 XOR (G W45, SR AU BBl s o 2 — i i S
T _xor__ () Bi__rxor__ () FRERJT YRR B E X5

VER abs (x3y) < abs(y) TERCEHUAE, EXFTFEREAENE, T&ANGE, HIESME ERG . B, Ryt
A P& R Python 37 sS40k —A~ IEEE 754 JUKGFEE(E, AT -1e-100 % 1e100 B 5 1e100 HHRIMIEM M, THHLEREG2
-1e-100 + 1e100, XTEH(H EIEFET 10100, BT math. fmod () IR BRI N & B 55— M FEMIEAE, FIEX
TR LT KR 8] -1e-100. AT 3B E ELHG T EAARAG Y H

2R x IR EEE T y R, Wl T8 ARTETE x//y ATRES I (x-x%y) //y Ko FEXFES T, Python £ [A] fJF—14~
ZE . DAMEGRIFS divmod (x,v) [0] * v + x % vy KRR .
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| BT O SRR OR ARRE) AR, SHIH N BERE LT —NES T __or ()
B__ror () ¥EERITIRIY HE SO SR

6.10 LkEEH

5 CAIA, Python FREFA LB FHILSEHAMF], RTAEMEAR ., BASILEHE. H—A15 CAFZA
TET a < b < c RARRYRIBA S ARA G ARTE N AR 5

comparison: or_expr (comp_operator or_expr)*
comp_operator: "<" | ">" | "==" | ">=" | "<=" | "i="
| "iS" ["notll] | [llnot"J llinll

BB AT AR (E: True By False. /& XM & s % ikl fER M IR /R (H . 7RISR Python
TEAT/RiaE B R SCHSTZIE A bool O

HRGEE T DMERRIE, flilx < v <= 2% T x <y and y <= z, BT v RPRE—K (EEH
FREET Y x < v HAERE 2z AR SPERE)

IERX PRI W a, b, ¢, ..., y, 2 HFRIBAM opl, op2, ..., opN K WEIZFHAF, W a opl b op2 ¢
TE iopN z %M T a opl b and b op2 ¢ and ... y opN z, NESHETEHNREIXKEE HK
#7)\0

R a opl b op2 ¢ NEMWRETE a fl ¢ ZHFATAEMTILE:, HIL, W= < v > z XFEMEELETES
EEN (BARETEARAKEE).

6.10.1 {ELL3K
BRAF <, >, ==, >=, <= Fl 1= PRI RAE. PR IR,

AR a5 XA —mO U REA RV AE (GEAREBRARRS) . XS {ETE Python Hijg— A4k
SR BN, XA B — R R. H., XREFAZOR AR E i E T, f
W TR B ALUNS o RS RAT LI T MR E R E S . AT A i il S BT
G LU A e ST X G

1 B AL obdect H (FUBESRIIEE) M0TH, UL IO object 47K TEKIAKY HOBCATY.
HRUAT PAIE L SZ IR rich comparison methods W11t () R B E X EAIM TR, HEES WA KT 4],

BRI — M HRE (== M1 1=) BETXRARRS . Hit, BAMFERRS RSB — B R g R A
&, AR SRR — ﬁ@%% HRNAEE . HUE X FPERINT I B sl i B B A R R I % 2
B (R x is v BUERE x = v

ﬁ?%%@»&=ﬂ%ﬂ%ﬁ&ﬁﬁ&,M%%ﬁ%ﬁ%ﬂﬁTWﬂmwoﬂ%ﬁﬁﬁ%ﬁﬁ%%ﬁ%
/05— EOPE HERE A ]

e BB —BE L BAT R, HARRER RS LELE R A, X TR AL SR A G
FE SO A FETEHN SRR RAL, XM RATREEH A ORI, Ehrl, 2 NEREREX
TR -
PAR AR T B 2 B R B AT
o NEFUEZEA (typesnumeric) DA M ARIEFEZEA fractions.Fraction l decimal.Decimal A] #EfT
%ﬂﬂ%ﬁ%%ﬂ%%%,%%@ﬂ%ﬁﬁ*i%ﬁ?%%cE%ﬂm%%@ﬂ%w7?m%ﬁﬁ
2 (B3R) MUONTEREET R BN AR EERR
FERCF M £10at ('NaN") Hll decimal.Decimal ('NaN') JETHEH]. AT AT -5 R E A HEF L

ﬁﬁ@ﬁﬁJEH%?&E%%?%%%ﬁ%ﬁT#?ﬁEE’*@%mAw%x—fmmwNm)
M3 < xx < 3Mx == xNHBRE, T x 1= < WHEE. AT H2R06 [EEE 754 FRUHERY .

e None %[I NotImplemented %Bzz%ﬁbd‘% PEP 8 LD(%WJXT%E’J H:iﬁr”:ﬁ 5L zEl__L is E‘Z is not
KedbAT, MM HETEEMS.

o ZHFHIRL)TS (bytes B bytearray HYSLH) WA TR NIRFIES R A LS. EAME A LITTRD
B E BN R T O
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. ??T’f% (str BYSEB) B HF 45 Unicode A AIECF(E (W EREL oxd (0 ISR $25 S P UE AT
HeBE o

TAFER AN LIRS N BE L A

* J¥51 (tuple, list B range HYSEH) HATHEFT R NERAY LLEL, range A — R BDEA SCRHIF
A, DA RS RAGES LRI — Bk R R AR AN S, ISR AP LR 51 & TypeError,

PO R R 4 7 SUP XA GBI T A HURE . B AR B [ — X R 5 H B SRS X
FERFEATREBELL [R] X G AH S A I ASR THE A TR IR FF E NI AR P

VA 25 T ) ) 7 M P EE R MR U 4

- WIS T, EATRAUNHRZEAL, MIE K, H BN T E AL AR (6
w, 11,21 == (1,2) AEME, FANEEIRE).

- WP ER/FRFERNZTE, HFS5HE - NAMECENHDFHE (B (1,2,x] <=
(1,2,y] E}’\J{E‘%{%f y M) o ANSRXF N ICEANTAE, R ZTEHTFAER (B0 11, 2]
< [1,2,3] HEMHE).

o WG (dict BSEH)) AR ML BACY EATRAMER (key, value) . HEFIMERIA
A HRE R ) 2K 1 S o

{J/_\'J? Hﬁiﬁ (<, >, <=F1>=) ﬁ%[?j TypeError,
« 405 (set B £rozenset YSEH) ATEFT AR Py AR S 1) HLAZ

AR HCBGE BT E SO TRAEEA I o XK RBA E e afE (I (1,2 fl(2,3) )
NEEAREE, RIS T4, A IiEAL . MR, SREAGE A R T 58 e HE
E‘J@%&)ﬂ@?ﬁ}ﬁ (AR 45— EAFNFAER min O, max () Al sorted () HHI AR =E A E L
HIZER ) o

SR HEBEam i R 2 HoT R A U
o REFCHA N ERBBAT LI BT L, FILENTSAREAR AT .
TERTRERYTE LR, P SCISHE R il FUREA T g g 7 224 TR 47— 2 — Fe M
o MEELLE V%02 B RS . il AHIR B0 G LEBE I % AH 45
x is y BWRE x ==y
o HCRIBOZRRIFRIY . HAIIEL, TSR %A A A 2R
x == y My == x
x =y My !=x
x < yfly > x
x <= yfly >= x
o WRNZRWAZER) . A (fR2R)) F 2R TiX— A
x>vyandy > z8HKEx > 2
x <yandy <= z ZfHF x < z
o S OB VA% S BT /R o mgiiiid, F A2k s %A A ] 1 4
x == yMnot x !=y
x < y Mlnot x >= y T4
x > y flnot x <= y W T544H%)

? Unicode ARMERTHIX 43 #h4 (fl 41 U+0041) Fil 4 S5 45 (BIAT KGR T 546 A”). HIK Unicode i) R ZHh LS4 HH—
AR, (BT — LR AT 2 AR AL LR P AR R R . B0, R A IR R B T 58 C7 ]
PAFH U+00CT {37 _E R BAAS FR9E 5 4k, AT DA —A U+0043 T4 L1y b5 4 (REH T 58 ©) n_E—> U+0327 i
L AT (AT TSR RR .

MTFRFER, WRGBFAF 2% Unicode A7 AIBEAT IR . X AT RERE R A EIE. FIAT, "\uo0oCT" == "\u0043\u0327" 3

False, BRI FIFRERRE—MIRTRA WAE I REH T548:C.
BN AR (BT NISRUEE A ) X FERFER A TI0E, Nff A unicodedata.normalize () o
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%Eﬁﬂﬁ’l‘%ﬁiﬁiﬁ)ﬂﬂ‘%éﬂﬁ?%%ﬁ% (BpFEaIm e A st ). 5335 total_ordering ()
(TN

« hash () WEPRMZ T REMEF 8. MERXTRVAZEE A MRS, SCERic AT g

o
Python F ANl il ZR X 26— ECMEAIN . SEFr b, ARECTEAUR — A BEIEX LEAL A 1)1

6.10.2 R EEAMEE

BHELFFin flnot in AT . W5 x & s AN x in s SKEH True, FHMH False. x not
in siBMF x in s WURJGIME. BT A WETIIFIE GBI DA L F I S Rz 5, XAkl in &6
M H 2 TG 25 B B . 0T list, tuple, set, frozenset, dict 5§, collections.deque X FEM A AR EAL, H£ik x in
y§§ﬁT?:any(x is e or x == e for e in y)o,

M FAFER AT R AR YL, M HALY x 2 y B x in v B True. —PNMEMIURIIZ v. find (x)
1= 1. ZFAFER RO A AR, B " in mabe" $f3R[E] True.

ST T %€ X7 For user-defined classes which define the _ contains_ () F¥ERH P A & Xk, mE
y._ contains__(x) IREIEfHN x in v $FiR[E] True, HNRE] False.

MFAREN __contains_ (OAHENT __iter () PR EESLIERU, WRAEER v BIEFZ4ET1E 2
FifBEKER x is z or x == z ﬂﬂﬁiﬁi, MW x in y X528 True. WERAEERIING K T 55, WKRFEER
Tin Gl K TIZRH .

o, FaZlIHX R IR — N RE LT __getitem (), WY HAMFEIEN BRG] i
#i15 x is y[i] or x == y[i] JFHEAEHE/NMNYEKSGF5]K IndexError FH A} x in v 4K True. (4N
RER TAEMEALRE, WERTF i 51K TIRFH.)

Aot in YOE CHRA 5 in MR AE L.
6.10.3 #RIRSLLE

BEA s Mlis not TR RARIES: 24 HAY x Al y B —FR0 x is v HE. — DR
ST 1d () REORHIE. x is not y &7 MBS

6.11 HREH

or_test: and_test | or_test "or" and test
and_test: not_test | and _test "and" not_test
not_test: comparison | "not" not_test

TEPATH/RIBEIEI T, B0 UFRBXPH TR R R, A MES SN R(E: False, None,
AR TE, RS FHBRAEAES (REFAR. Tl 7R, Fi. E55KEEA). Th
HAUERS PR E(E . TP EE SO RAGEE R BE bool () Iyl fil HZ R (H .

BB not R BHONBIINTE True, NP4 False,

Fha x and y EIER ORAE AR x CHBRIULR EHZAR ;s XS y SRAEH: & o] HA5 84 .

Bk or v BABA ORI W BRI AR y SRR o FE A

THE R and Flor #AN R HGR [0 (I EFIE BTN False Ml True, TiEIR BIEREHORER L. 1t
FTo0 A, IR s h—A> 24 R 28 I W o 4 o A BOAE R P A7, Rikals or " foo!
R A A . BT noc WARIE— A, AEHSECHFIF R B LR Bl — /R E (B,
not 'foo'éﬁ%ﬁﬂjFalseﬁﬁﬂF"o)

S TARE RO . ARSI R AR SR AR, AR T AR TR B R E W DL I £ s B S A IR E Y
10, BIAnDs KB 900 5 v s i R LR g . T2 A5 EIE A B A X eI ST,
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6.12 TR{ERERX

assignment_expression: [identifier ":="] expression

WRE PR (A I R A i Fib s ik “W R KA ) K—Aexpression S —A~identifier,
[FIRfiE <k A expression B{HE..

— A DL B S A AL R DU A I D Rk S ik

if matching := pattern.search(data):
do_something (matching)

B IR AEAL B BRI SO LAY IR

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

ISR AAE P AERB TR SAERIED . A FRIA3C, lambda A, SR TSRO S
(1 if FIAFNPAKAE assert, with fll assignment A ) TR 55 HE K . AT 6
M A, SRS WA R, A 1£ Ml while 1HA] .

Added in version 3.8: 2|7 PEP 572 T it X I(E R A 1EE

6.13 FREFTiAK

conditional_expression: or test ["if" or test "else" expression]
expression: conditional_ expression | lambda_expr

FUrRIB CAMFRY “=HIBHAF") 1EPTA Python iz 5 H HLA R ARAY L 5E4L -

FihA x if C else y HIERMALE CMiAE x RKAG. WER COHR, x FERORMEF R EIHAL HWKEXT y
SRAEH IR B HAE -

THZ Y PEP 308 T A KAMFFRIAMTEN

6.14 lambda FTixxX

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

lambda FiAZ, (A BFRA lambda #4474 9 F T-01] 8 44 iR %L . 7615 lambda parameters: expression
DA RBON G . AR XT AT T DA O = U R L

def <lambda> (parameters) :
return expression

WE B2 L TR KSEOV R . TR lambda FksCEIH s EOR REEL & TE A bR .

6.15 FRixXFIER

starred_expression: "*" or expr | expression

flexible_expression: assignment_expression | starred _expression
flexible_expression_list: flexible expression ("," flexible expression)* [","]
starred_expression_list: starred_expression ("," starred_expression)* [","]
expression_list: expression ("," expression)* [","]

yield_list: expression_list | starred_expression "," [starred_expression_list]

B T AE SRS G BNy, A B MRS RA RS A N e . ST KRR
SRR R Rk A BORE
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— AR < FoR Tk RIFEL . HEAEBUAUR— A iterable, %A AR SRR A LRI T, I
PALE TAEPR OB R T FIRSER G2

Added in version 3.5: FIEA TR TTIEAXT R IFE, ) h PEP 448 $£ 1,
Added in version 3.11: —PFEIEKXFEFFUEM L EHET A E S, 2L PEP 646,

KB SR @R H T4, tan 1, WA Z0HER: FETE Mg N e Em. %A K RE
%E"Jﬁﬂ%‘%ﬁiiﬁﬁ%@]@*’l\ﬁ:éﬂ, e A% FA R . (BRI — 2], WX s
RS O

6.16 KIENEFF

Python % M 7 2 47 B U7 X 2 2R HAERAEXRAE B ORMERS, A M & 55T 22 MBOR(E.
FELAT LT, FRACRHEH S SR 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

FFX Python HIZBEAFRIMLSEINF HEAT T 8045, Mirmtfed (Bodbe) Bl (BaghE).
HA oA NAZ AT BA MRS . FRAREIR BACsl], RN EAF A H B3R, M T
BNEEEAN AR HAEE (AAREEMRNG ZEHAH).

TR A A AR RS A AR e, H A ks S Brlid i e 2 4 B
P

BEF itk

(expressions...), 4 E BN RAFE S RIAN, FIRER, F
[expressions...], {key: value...}, {expressions. J,fﬂi-i/j—'\‘, %é’iﬂ?

ool

x[index], x[index:index], x(arguments...), X. *Eﬂy, ﬁﬂ}#, ﬂﬁfﬁ, Eﬁﬁf%lfﬁ
attribute

await x await %:zjiit

* % a@jjs

+x, =X, ~X IE, ﬁzl, ]’ﬂﬁ?ﬁ”f NOT

@/, /1% Fe, HMETE, B, B, PR
+, = iGN

<<, >> AL

& i 5 AND

" i 55 XOR

| fiefii OR

in, not inm, is,is 0ot <, <>, >, =, == HBGER, ARSI AR IR S A
not x /R iEAE NOT

and /R 12485 AND

or /K24 E OR

if --else %%ﬁ:%:zﬂjﬁ

lambda lambda ZEiA5

i= TR Rk

SRR < G RN BT AEHAT W B AR SR A —TCIE AR, il 201 0.5,
O 5 EHAF WA T FRPRRL: FERA G T 20 R e

96 Chapter 6. Fikx,


https://peps.python.org/pep-0448/
https://peps.python.org/pep-0646/

The Python Language Reference, A 1ThRZ 3.14.0rc3

&

6.17. FHFMER 97



The Python Language Reference, A {Thi4 3.14.0rc3

98 Chapter 6. Fikx,



CHAPTER /

ERIEA

H

simple_stmt: expression_stmt

assert_stmt

assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt

pass_stmt
del_stmt
return_stmt
yield_ stmt
ralise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt
nonlocal_stmt
type_stmt

7.1 RiENES)

FEEAATHEMEAME (RZREZHEANT), 8 CEWERL) WH— IR i rR
AT AR R R FE Python s AR AR [WM{EA None). FRATH A A1 7 2t fuifr oA
FisE ARy . FRikaE R AIE

expression_stmt:

FBER 2XHEERFRATFR (WATREN A —Fka) BRI

starred_expression

] 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

L HAIE, WERGPR(EA None, ERXEIINEN repr (0 BRBHFHN —AF/7H, REPRTATH
FEARM—ATR BN G AARER  (BISME IR RS R A None, NSRRI A A AR i1 - )
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7.2 IEED
LT FAEARR () SESIRPE, DARISBUR PES TR 0 A

assignment_stmt: (target_list "=")+ (starred_expression | yield expression)
target_list: target ("," target)* [","]
target: identifier

| "(" [target_1list] ™)"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

| "*" target

(EZ R —I TR Bres] R, I R A vkE L. )
WA B AT 2% H8 5 Y ek A R A 7okl (X RN R B SR HE S A AR, FE™
H—Ted) IR —2E R R AL B A BARAEZS H b5 2%
TR RRIEEH AR (F13) Mgt a e i, MERA—NRAEXS s, ik )
BRI, A T AR G e A TR pe i AR, AR IR E A T e T BB S | K . 4%
FhZd ] AR AN S | & ) S d il i PR 2B @ LA (B WA7E R A E R —T5),
R GRAE) HARXT S 0] DV T B35 5 57 #5509, AR ER DAF O s I8 e 3L .
o WRHAR RN GHANES . VRS TIRFES N R—H bR, WPRXRIRIE S % H ir.
o EHI:
- WMRERIREE A RSB HR, PN SIME” Bin: Wiz g 200008 5H
T80 2 30 50k — A [R) T K ) P Sk AR 5 o 3% T 226 A XS 5 i T F8) SR 432 M A 28 A B4 L s e

ZrmE \AARZ AR HAR. %A AU R R B TR B E S N B H AR SR H s . AR5 2%0T
IS PR AR T ) S BORE L 2 B AR GRIIRAT A ES) o

— B S B S H BRS FAH R TR AT A S, 3K TR A S F A B I
WA 25 % ) H 5 o
RS MRAE 45 B H AR AV ER DA R 20 T b sE s
o R B AR (HBR) -
- MR ZAFRAR BT L E S global Binonlocal A ZAFEFHEL E B 24 Hi Jm3H
E AP
- T ZARREE A NG E B R 44 A ) s nonlocal FrfiE RSN 44 A AT 5
WRAZ L R E LG 2 MR EH 40 2 . X 1T BB T2 i w48 52 B A FRANT S5 | T R
E, BERIZA G ARG R AT s (WUERAELE) .

o WHZXIG R EMESI A B PRBEFEARSWORME. B NIZFE— A A IR B X 4

RG] & TypeError, RN G BRG] KA X SIRME 25 45 @ ;s QSR B JoE A TIRRAE
W 2s5] k55 GEH NN AttributeError HIFANGR G EK).
R WIRZ S NI BE s | AR BT W MIER B, WA 255K a . x T PATS
i) SEp) JE e (AR BE AT ) 8. ZAMB R a.x ¥ EEBCE LGB, HAELIEN}
BRI EME . L a.x BT BUR—E 38 R FE R EYE . W M 2eE 0 m— 2@k,
DU 22N 25 A0 78— 1 S A1) S A R H e

class Cls:
x = 3 # kT E
inst = Cls()

inst.x = inst.x + 1 # ¥ inst.x A 4 W Cls.x hH 3

BEHA A —E MM b g, BN property O BIEAYFFEEYE.
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o AR ER A SO0 R R FRA S POR(E. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR R € R T 51
I, WEREGIITER, H25]% IndexError (APHMIUF SR BE SR B MHI0) .

R AU — MR G (Bl 3t) , FARRAURA ST i SR AR AR IR AL, AR5 B
Hh BRI ARB BB S A SEAME S o I R] PASE e — S AT SN I DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

SR EE SO, SRA__setitem () FEHMHFE SHSEL.

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁéi%?j)# o VIR MK BT RE SHIRAET FIW K EAT], X SAE HART I v n i oL T e 2s H vr 351
(RN

TELHISLEH, HARRAER U S FR A EMIR, TR AESER I A S Bagidids, S8R
KRR EE R S
BARRMENE XN EWELTOSATFHNESE “FN” #-78 (Flila, b = b, a SHPNERL
f8), BLERMEALRNZIE ZNNESENEEAITH, XAERSSNRE. G, AFEFR
SFTHIH [0, 27:

x = [0, 1]

i=20

i, x[i] =1, 2 #EEFH i, BEN x[(i]
print (x)

& B0

PEP 3132 - 3 Je iy n] ;5 A0 R P54
Xt *target FRERIALTE UL

7.2.1 HE5RMK{EIE D
ISR R ELTE R LR e T ) e G S AR e F) ol — 1

augmented_assignment_stmt: augtarget augop (expression_list | yield expression)

augtarget: identifier | attributeref | subscription | slicing

augop: ny=n I n__m I nNx_n ‘ ll@:ll ‘ ll/:ll ‘ ll//:" I neg—mn I Mxx—M
I LB, | | Moo= ‘ ne="m | wnA_mn | n‘=u

(SR —35 TR =M S B REE o)
SRR (AT ARE H AR A AN R (5@ A FIZ, B AR AT A RYF L), *F
PIA BRI IR E TR E I oz, HEERIRES R H iR, BRI SBERE—K.
BEIRIRAETE AU = += 1 ATDAREE N x = x + 1 DAPARIEBINY . (HHFARE TR . AEHT SRR
JA, x USPORIE—. TH, TERTRERIEOLT, SCPRiiziig RoeddThy, XEWEH AR
— ARSI IR s, R R BSRENR .
AT @A, BRI AR A TR Z AT ZEFHRAE. I, ati] += £(x) HEAR ali],
SRIGAS £ () SRAGIHPRATIESRAE, e g R E B ati).
B TAEERASE A IR A T A A B AR BISMEOL, 458 (R f) I A A P 7 55 5 i I AR
[l eI, BR TR REAFTE RORBRIEIT AR BIAME DL, SSRIR(EIE AT —onis Bl 535 s
M.
X RIET IR AR, SRR X T 5 4o 50 ) & b o S RIRREE T o
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7.2.2 #HERENREIES
Aok IRE R S T BB ) PR A o B AR T AN T e () S —

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

5l IR AR5 ) 2 RITE TRV H A5

WRIRAE H b5 e AN 455 10 B A2 PR AL SNBE oh «faf BB o 6T R B AR H AR, R AL T3
SRR S, BRI AR B — AN E M SR A AT o 1R R 3 T 3k SR T Y SR R ol S A B
B’U_annotations_ }E‘ﬁ, ﬁ}%@ﬁﬁ annotationlib *ﬁﬁ%*ﬂ@lﬂ—o

WARE H AR R (RS R S8l B2 FR) , WFR R KA 2R (.
MR FRAE R EE RN AR TE , WHZ A PR A% E S RS it ARYEZE A 78 R B0 A S P i
SRAEFNERAT

WERAAAE A T, AR 2 AT 2 B IR AN A AT ATARYE — . AERAAEAEAE A RAUH
W T, IR AR S H AR sRIEH G setitem () B setatcr () THERSL.

& SR
PEP 526 - 2 bi i i 1k
ARV T AR AR B (AR ML A ) BAIEE, MA@ TR T
ik,
PEP 484 - JMIHL5
VI T typing A DA BRI bRUE AT, A RiERaS o Hr T 21 IDE Frfdi A .

T 3.8 BUA A AS B BUAE A ik A IR AR VA E A i AR R i 2k s IR (EL . 2 AT e ak X
(BIanARMEE SR eHREN) 2 FEERER.

TE 314 WA K AEAR T AL S AR BB A7 o= A A 5 gt MR (e 2 RIGUE B A e R 2y, )
PRAEKE A SR E

7.3 assert {E4)

assert 15A) @ FERE T H I AR PR 5 i R =

assert_stmt: "assert" expression ["," expression]

TRIBATE T assert expression &M T

if _ debug_ :
if not expression: raise AssertionError

T}Lﬁﬁﬁ?ﬁt assert expressionl, expression2 %ﬁﬂ:‘

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

XBEMIEAMRE _ debug Fll AssertionError fEM A ATE AN E L &, E1H LI, WE
AfEE_ debug_ fEIEHTEULNN True, TEWPRILLIN N False WA QATIEIUN —0). AIRAES M
TR B A AL s AN 2 N assere WA BRSS9 BN 2AE 5 DR fr B B3 R My
XAV BRI — R R

TRMEST __debug_ RIRTERY. ZNEAL R SRS S Zh i -
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7.4 pass iEq)

pass_stmt: "pass"

pass g — MR — MEFPITH, H2EAR L. ElA LA ERRE SRR EIFATEIITE
(RN piE B i gy A B

def f(arg): pass # = (BR) REAEMEwE %

class C: pass # — A (BR) BRAEME EHE

7.5 del iEf)

del_stmt: "del" target_list
I A E Y, SRR € SOT S AER 0. AT, Hah—2R.
H AR 2 0 I BRE A 2 2 A i VA e d— S H A

5 2 Bk e ISR s 4 e i 44 5 ) RS BRI A AR 0, BRI 1% 48 B 75 th BAE ] — AR Bk o
Wglobal iFA)H. ZRMERARIEER HFRET]I K NameError 5

JEIET N HIBCRITI R BB S mB8FH R I U0 5 R — DU BEAR S TIRE S — A 26
A=Y (B — e YR X R PGER) o

TE 3.2 JAS B AR T AEZ BRAS T, AR R B B AU i B 22 R B, R AR
iy % 2 ) R R AR Y

7.6 return jE4)

return_stmt: "return" [expression_list]

[
return fERIE L R S M BLT BRBUE U E R AURD , A& BT 3808 iR Er A .
IR T HA IR, ERPORIE, WA none B,
return 2 EIFYHIBREIAN, HAZKILAFIE (B vone) IR HIE.

Yreturn RERIAE I —HE finally TR ey IR, % finally TRISSEPHATAG FEIE
EITZ R AL

FE— AR R B , recurn IAMFIRE AR O SO FH 320 stopIteration YEG1% . REIHE (412R
AHIHIE) SP4UE— S5 M3 stopTteration K StopTteration.value J@{4.,

Yfﬁ/l\ﬁﬂfﬁiﬂﬁ%%@ﬁ* s —‘/I\ﬁﬁ/\]ret urn i%ﬂ%%%ﬁﬂ}iﬁi%%ﬂ%ﬁi#%%ﬁiﬁ StopAsyncIteration
Wl k. —NIEEEI return AT S AR AR R AU 2 P EOEE AR

7.7 yield &)

yield_stmt: yield expression

vield {EAIAETE X FE R TFyield Fi5 X, yield A7) AT S48 AR 25500 yield ik m it a4
FIR$ES . Bilan, PAF yield i#4)

yield <expr>
yield from <expr>

|

SATFIAE yield ik i)

(yield <expr>)
(yield from <expr>)
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yield FRAFNHEFTEE Lgenerator AR, I HACHH T A s bR B s BRI B . e R BlueE X
H ] v 2 e 2o iR PAGEAFZRE SR8 A A Bt R 500 1 10 o K

A Kyield i X SEREMATTHS R yield 235X —

7.8 raise &)

raise_stmt: "raise" [expression ["from" expression]]

WERBA SR BEFRIEA, W raise KHFTI LU HIIEEAL TR T8, EWPHRN & Fhah 8. MR L E
AN FE, METIK RuntineError SRFR KAE T H IR,

MG, raise I DFRKZORECHFHEIR . EMAUN BaseException FIEHI. AHRE
e, YT S AT S E LIRS R I L

S AR SO, EEOA .

U R | R NE R & B S A RIS GO H ORI B __traceback_ @Ik, {7 LAGH
—NAHFFE with_traceback () SR IIEE BB EMRIIEPIN R (Z7 kR —RwE L6, If
RIS RBONHSHL) , SRk

[raise Exception ("foo occurred") .with_traceback (tracebackobj) J

from FHJH T REHE: WRGHZTH, WE A L& XUFRY) —A w2l Lo, mRE A
RKIEAZ—AFRE L], EFEN __cause_ JEME CH—AIFEME) BRKBIPG IR . W%
PR E— I RER, EALRPLBI BB R 5 LR __cause JBIEBORIERE BN G | K1
S WERPTG B SR ARPAEE, WP R AR TED :

>>> try:

print (1 / 0)
. except Exception as exc:

raise RuntimeError ("Something bad happened") from exc

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

~

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
raise RuntimeError ("Something bad happened") from exc

RuntimeError: Something bad happened

YOG A HE TR AL PN AR A T 0 5 T | A AL B B ) 2 S A . S AT DA o i
Hexcept Bifinally TAJSFE wich IERARAEI . Z IR RRFPORBCE R 771 _context_ J@f:

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

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

~

ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:

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

S ERE RE A AE £rom TAIHHEE None F A HIN A -

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

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

ARAFEWEZEEEFF —WER, AXOHREREREry 26 — &R
7]{'{ 33 Hﬁﬂiﬁﬁiﬁryjﬁ None fmi”{fﬁﬁF%ﬂi}ﬂ’f/ﬁ raise X from Y ':F‘E]’fj Y,
BT __suppress_context_ JEMESRIN G RE LT XA H RN,

TE 3. 11 BUAS R AR AR ARG B R i Y i E excepe TAJTRUBTL, WISAHSLEN raise IBFRERTG] &
I RS SR . AR BIRCAS A, BORS | Ai S  W 2x A AT Y [l 99

7.9 break &4

break_stmt: "break"

break TEWHE LR IT ror Biwhile IHIRFMREM RS, (HARS BT ZIGE0 N ) B EE S E X
R ESIIIMER

ERXARLEITINZIEER, ARG ATER) else T4, BaBkdiz 4.
WR—A>for o rear FRAL,, ZARFRRITE S H AR SRR AI(E.

Hpreak FHERIFA I — A finally TR cry BRI, % finally TRISEHEITRIGHEIEE
TF%IEFR -

7.10 continue &%)

continue_stmt: "continue"

CMmeE Evk P RS HIT for Biwnile EFHRERISH, (HA S I %0630 YA B A3
E . e AT RGE AN ZPER N — AN IR .

Bcontinue FERIFAE H—ATA finally TAMtry BRI, % finally FA)SEHPITR G HE
IEFFIRIGER T — 5K

7.11 import &)

import_stmt: "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier])* [","] ")"
| "from" relative_module "import" "*"

module: (identifier ".")* identifier

relative_module: "."* module | "."+

AR import 14] (Al rrom T4)) &P HIAT
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LA — M, WA L BLE SN BFF AL
2. JeJryilan 44 2w A dmpor e TEA) A B AR A IEE L— a2 PR

MR A AT (AZE AN IR) PP B A T BT, I8 Tl S
import if ) 4.

BB, RIAARRN BRI N A 20 — T A AR A, P miid Tl AR 2
MR A AR, DAL AT T e il S ARG A B TR iR — 2R, WA e A
PICHEARE], S RV, A A TR I A 2 A T 46 iR

AR PRI B SR A, AT AR AR =0y X2 A Rl 44 25 18] i e
o B GHN as b, HEIL as FRAFRS FABRYIEE

o WEREAIEE KA FR, HACT AR firm 2 AR, BB & B B 0 21 Jei 44 45 6]
TR Bl S AR5 -

o WARPEP AR T f s R, WAL SR i 5 m JR GBI 44 BRI 40 2 Je b 44 5
AR 2t e JZ AR T o BT A B RLA 20T i 1 L 5 B R 44 B R D17 I TS BE LB V7 4

from JEA I i FEm i 02— 28
L AR rrom T PR E R, WA LEIE L MBI I
2. X T import AR E AR
L KB AR R G A PR B
2. MARWA, HXBARF RN TR, RG-S ARSI B %N
3. QR ZEME, W51K ImportError,

4 WG, FEHRER T AR 2 20, WA as TR HSEE AR, T
M2

ENE

foo f&%)\%ﬁﬂﬁ% al@?ﬂSi
foo, foo.bar F1 foo.bar.baz # F N, foo # FIH<E
foo, foo.bar ﬁﬂ foo.bar.baz 4& % A , foo.bar.baz fay: é’;ﬁ i ﬁ fbb

foo, foo.bar F foo.bar.baz W F N\, foo.bar.baz 48 <E 4 baz
foo W B NH H foo.attr HH EH attr

import foo

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

HO% I W W

from foo import attr

WAARPAFHNRECN — S (), WIFERLER g U 4 A A ARERF % impor e TRATITTERT AR T35k
BB F eyl 4 25 ) o

—AMBEBRLITE S AR 8 AR AR fir 4 2 [ A I — 408 a1l BASROREIER); WA
TES, BT ESIR, HA RO E AN A FR. 75 a1l T 4 FK
TGN NI A SAFAE. AR a1l B RUE S, WA ZARI SO L S FERER 1Y iy 47 25 )
R EN BT AR RIS FAE () TSR, a1l UM AAG APL B H ARt
SN BT APL — BT (ARG N F A5 AR B AR ) o

WRATE AR - from module import * - (UYEMIHRRZGE B air. SoilrE 2 ul sl KU SO i )

T{ﬂé}% [ 7,{ SyntaxError,

Y fi e B ARG, AR E BRI L PR Y MR L S A S — Mz P, T
PATEIRl— e 2 AL P A TR S, TR A FR o S TE £ rom Z J5 48 MR 60, (5 F R
AT, ARAATEARTR E V)4 PRI O T e IFE Y B 2 A5 2 B 2 0. — DRI S IR
RPUTF AR M EIE, WA RSFR B MEHR. =S5 R B, KR
DI ARARINAT from . import mod WY FTALALE N pkg W NHY—AEER, W ZARKE-FA pkg.mod.
MHEARPAT from . .subpkg2 import mod H}FAME A pkg. subpkgl NWIARE-SA pkg. subpkg?2.mod.
A KA F AR FIE I S HE 48 x50 T,

importlib.import_module () B K hah A HA & B ARBLHL B R A2 HF .

Bl % —A~ Wi FE M import F M AT 80 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4

future % & F—FRENXT PR BI04, FEITH AR 24 (I 2 () R 364 Python AT 0 A
ULV

future THA]HY H AR MR FETE 5 H G IA T A A EUE R Python ASRIARERE A . ERFRET
BT RERHRE SRR E 2 B KA TR (8 PR P o

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

feature: identifier

future FHA)LAHEFEHTF L AL E B . m] DA BUAE future 157) Z HilAT HA:
o B SCR AT (WERAFTE)
o R,
o 217, AR
o HAth future {E/4].
ME—Z=Z i B future &R B2 annotations (3, PEP 563),
future 1 &) Y J5 A B Br A7 P S0 R P 3 48 O Python 3 Ir A W, H: v 4 ff absolute_import,

division, generators, generator_stop, unicode_literals, print_function, nested_scopes yi|
with_statement. EfIERC A TCRI, FNEAILZNEBAPRE, REENMHZEN T EH#K
%

future B4 FE SR SR I BUEFTRAI AR+ XA U A T T8 S 520 5 5 el o A A [ ) AR o S B
PR L BT BB 5 | A T (B R B ), TEX GO T ik vl RETR 2 AR 1 7
TR . XA P E N REHMER BT 5 AR .

XFTALTZ R R ATIAS, i SERE PR A AR B0E L, AR future 354 05 R FNA R
W25 K 4 1% o

HEBATIN T LS AEAT import IHAJAHIE] . AEAE— A G SCRAFAR UL ARERTE _ future |, BERTE
AT future T DATE B 1 7 AR

FH R i A7 it T future 1847 BT I FH A3 41k
TR A R R A B L AT 5 2 b

[import _ future__ [as name]

XA future 1H4); B IR — AR BOARRIRITE A R B A8 import 4]

FEBRARE LR, X P B R AL exec () I compile () M 4R ARSI B BT — M5 future
TERIRRE M 2 2 % future SRR BRI TRIAANIE Lo AT ] DA AR 4 compile () fH]
WSRO — WS PR B SO 1 AR ER

TEAZ B AR/ AT ALK future TEA)REFEMRRAS S0 LS A0S AP 2. ISR — AN REAS 1) 5 3l
T -1 IR EN, AT —DNEARLTORIT, HAZEAMS future if4), ERFEREAS IS
PATIAZ TR AT K

> SI

PEP 236 - [n|%] _ future
% __future__ ALY S L
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7.12 global &%)

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

global PEARFREILET S I AR IR AT RO AL B . A e BIR(E A /T REA I E global KHET,
i B o AR BB R DA ) 4 SRR R b R S 4R A

olobal FEATEHR T BB A A P A AR e A Y global 7 AL it
@ZHEMED"J%% I Zi SyntaxError,

PP TER I global EXTRTERIITE 2o BN S global /A [FIEHH AT ACHEAEH . HpiilHD,
AEOTERBELE N E exec O BRETFAFHR BT R global IBA)FH A LEN &4 1% K B0 i S
P, ML EFEX AT AR 2 32 240 5 % R B0 H AU T ) global iEA)500  iX [A] AL G
T eval () #l compile () PR,

7.13 nonlocal i)

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

YA E SGRE (W) e A R S Pk, AR R v Y deloml o 60 L € 1) e 504 Sy
PERR nonlocal WA LIS HH AR IRATHE 1 2 BIE AR R RRE AR 4052 i 4 Pk B AVFEREAIA
B HOFT A0 AR A AR SR AR IRAT . MR — D AFRAEZ A AR I PR , WISl R i 465
SR ARRAEAT TR SR E RS BRI e, SEE AFAEAR R E S, W&5I% syntaxError.

nonlocal W/APRER T BRERESSTE AR B A E . R —AN22 e A 57 nonlocal R HH 22 Fig
@Hﬂﬂzﬂ@tﬁﬂﬂ%@'lk SyntaxError,

&SI

PEP 3104 - Gjln SM2 18 i #4195
H Knonlocal IEHIHIHTE VLR .

PP BTE RSB nonlocal RXMENTARYIE I HALSAE 5 H— RIS LN . 2 Wolobal
TEAIIAH SR 0

7.14 type i57%)

type_stmt: 'type' identifier [type_params] "=" expression
type IEAJFEI—A 805044, B typing. TypeAliasType HJ5EM.

Bian, PARIERAIE T RA4:

[type Point = tuple[float, float]

PR R T

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

annotation-def $§E—MFEME A3, HAT ARG E AR5, (HAHILA/DZER.

RN A E R AEAREVE P BORER . M@ KRB RSN EARPORME, WA Sl A 514 1)
_value  JEMEVIFIRIE A RXYPORME (S W5 D). X AR 5| M ADE LA

BA R T PAE IS AEZ FRZ G IR 7S 55 & Rz Ak . WSR2 25 2 T .
type 2P KHEF .
Added in version 3.12.
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Z 0

PEP 695 - ML 55k
FIAT type WHAJHU T2 BURAN R ARG THE .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while filfor {EA REBUL SRR RIRAE . ry 1A — 2598 E S A SRS AT
M wi b A SEVFE— MU SE B AT IR AL R S5 AU . BB E I TRIR LR TR A8 .

—HREGIERAEEA T AR TR S AR A AR R A AT T
APKRHERAL TR M A2 o B TR) Sk PA— N ME— AR IR R T IHIR I A— N B S 4. TRk
el AR dlE R . AT DURAE TR B 5 2 Jn SR AT — ksl i -5 B
DR RIER, SE ORI Z Gt — Tk 2 TR AN Tk A e ine
W GTER AT GEN, X ERRMNIESER NG e lse TN ZE T T4

[if testl: if test2: print (x)

)

BB R RAERX Y TS LS SRR, NI TRBIH, BT print O M EEEHEA
AT, SEHRNAT:

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

ke

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_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement: stmt_list NEWLINE | compound_stmt
stmt_list: simple_stmt (";" simple_stmt)* [";"]

T REIEA) R 2 A NEWLINE 853, 2 50 BBERFE—~ DEDENT. iLEHER kM LA A2 AR
REAE MTE AT S 10 B FAE ML, A &= L (B Melse’ [AEIFE Python H g il 43 oK %
B i £ 1B 4R R AR DY) o
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N T PRUETEIT, DA AT IR RUR R4 1 R B AT R A R

8.1 if iEfq)
i £ R TR R

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

B REA BN REEERE—DEME (BSH RE T THREESERERE L) 72T sk
ME—PCRCR)—A>; SRIGPAT % AR (T 5o £ 3R B HAR R A AT BORME) - 2R T ikl
MBRAE, MR else FREURIFAER S PINT

8.2 while &7

while TR TAEFE N GREE N E I 0L T AR AT

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

BRI R IR, I B Y TS — 7 h k. ARRiss U R (X AT RETESE — Ik
g A ) MAR else TRIALAAEM S BANATIF L ILIEFR .

F— TR break IBAAEIITIRAF A I EIR AT else TR, BT REF R continue
TEAITE AT RF B 1A A r i) 380 2 i o [ A e ik 3

8.3 for iﬁ’ﬂ
for IFAIHTXFH (BN . JeHeg)R) sl A kAT & i e Z TR

for_stmt: "for" target_list "in" starred_expression_list ":" suite
["else" ":" suite]

starred_expression_list FEIRREPRME—IR: B Y- — iterable 315 . ¥4 FHZ AT B0 X2
Bli—Aiterator . BB AEF AL S — > 2% HRF B AR i IR (E AW B IR (EL 25 H AR 81 3R (S LR 1
iEe]), MRS REIAT. MO B Xz AR i b 45 H A 7. MRSy, R
fFAE else TAJPHACREEE, WIERFAT, HAZTEA.

F— TR R break IERAEIATIPRFZ IR HAAT else T, SB— AT aRF ) continue
TEAITEA T IRERF B A A (R S AR R — D4R T, BCETERCA T — I HEAE else T4)
AU
for fEER LS H ARSI 2E BEIEATIRE . ORF A 25 2 BRI S8 B BT A TR(EL, LA TE for FEFRA Y
M

for i in range(10):

print (i)
i=75 W for &3

ek
| 4 UK range W& T — A E T
JE £

H AR5 P FRTETE R GRS A 2 BMER , (HRAIRFII NS, WENTPRHRARN SRR, 42
A WEIM range ORI BB AT AT LUTS . B, £ range (3) FHRI™ A 0, 1FI 2,

TE 3. 11 JUAS R A AR | BAE LR R A 3 P 1A B 0 &
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8.4 try iB4)
try AR A — B4 S AL PR AR R/ B PR A

try_stmt: tryl stmt | tryZ_stmt | try3 stmt

tryl_stmt: "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt: "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt: "try" ":" suite
"finally" ":" suite

A RFEE I EZAF R A7 — B, AR raise )L RE W ATEraise 1% &) —75
&,

TE 3. 14 A R AT SRR 221 S 1 S B I T DARERRS 25 1y IR 65 . 2 0L PEP 758,

8.4.1 except F4H)

except THITFE —NWMENFHALIES . UTEcry TRPREERER, RSP 7L PLE -
MAE try AR KRR, KRR R BRI R BRI except 1A H EHE
5 H LA AR . AR except THIUIRTFAE, WELIZRE 1 ERFERALMT R
o

XF A RN except T4), BRIXKIGORAEL N — > WL 0R i 7 H 2R el i
R T A FE R HEA M “as* 4], WA ARBSES . 5IRMFRHEITE—1> except T4], H
FIEAXIT AL R RN RIS E AR, &S idl.

R BA except THIEFHHICAL, WAL R AEAMGERAR L IRSHE R AL g

WRAERT except TAPKHERIFIRACREM T % T 525, WX AL B 14 UG 18 2% S WU I 78 A 1 AR
AR RS LR Xt f i iR (ERIERBA cov IRITSI KB ) .

BARE DI except TAINY, FRFFPIREL X except THTE as KT ZJGHEM HR, WR
AR R TR, I HIZ except THIRMBSHIFHINIT. FIf except TAJARLAA Al AT ACRD
Bro MFK RN RICK R, EH SRR oy BRI GREEITT. GXRERE DRI [ — 7 W A7
TEMMMRCE AL PRES I B8 A LA N2 AL PRER ) oy AT, IAMNZAL PRSI AL BZ R - )

Y as target KARFMENS, ERFAE except TSR PEFR. XuiA4T

except E as N:
foo

BTSN

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

X R A RS — AR B FRA RELE except TRIZIGGIHE. S8 B2 MR
T e SRR OL N eSS, G5 Th i Brf R AR R PR A T LA A A — IR
B3R ml

1E except THIMRABIBEHATZ 0, FHIFRATAE sys Biderf, FEABEE R PAM except THJHIEM] K
PN Ak sg-exception() Bl MBI — AR AR, RAFAE sys BT R R EE N
TEILZ FiT A

" R RARAGEAR, A A finally TAIERSIR T 55— 54 Bisl K S80S mm £ K.
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>>> print (sys.exception())

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

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

8.4.2 except* ¥

except* T Fl RALPE ExceptionGroup. HPLHLH)FH RADRHE 5 except HIAH R B 2R M2,
ELAE ) 5 2E P I 000 T 24 S 28 5 2 1) 6 S o A DL L P FRATT PT AR 40 T il . X E A 24
except* THII[ AT, & HAHSHHB—IRD . BN TABREZIIT IR I T A VTR 55 i —
MrEd. ANHENFEREZH—A exceptr TAPRALE, BIEE—5HITEA 4.

>>> try:
raise ExceptionGroup ("eg",
[ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e)} with nested {e.exceptions/'")
. except* OSError as e:
print (f'caught {type(e)} with nested {e.exceptions}')

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError (3), OSError (4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
ot — 1 ————
| ValueError: 1

J

LR except* TAPAE BRI AR 57 ¥ B HR R AE except* THIMPREDRG & WRIIF LT
PA LRSS I R R, BN RE I AL

RS | R S8 AR — R A IR S RA except FHIMIILED, ERGfPIT mbH = H 8
TR R AR

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

ExceptionGroup('', (BlockingIOError()))

except* JHILNAH ML AT BN except*:o HH, FRAANWE 7R AHIM,
R BRI ) T 3L

%Eﬁﬂ‘*ﬁ\tryrq“ﬂ<ﬁIQK?Efﬁexcept ﬂ]except*o break,continue;ﬁﬂreturn‘ﬁ%fﬂ]§ﬁIQAZEtexcept* ¥
AP B
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8.4.3 else ¥hH

WSRE IR B cry FAMRRNE A5 kR, AR Treturn, continue B break 14], WL
else THPREIAT. else IBAJHREASHZ I except FAJAbH,

8.4.4 finally ¥4)

WRAEAE finally, BRHEE D “WHH WHLE. cry TRSWHIT, ST {except flelse T,
HERAE IR Le A e AEAR A AR AL S8, IR SR F . finally FRPRFHEIAT. WIERAFAERE
PRAFSTH, BERFE finally THFREBHERGI K. R finally FAIGIK T 55— D55, BRFN
WSROI REN LTS W3R finally FAJATT return, break B continue 1A, MPLRLFH
REEWETE. B, XN E 42,

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

1E finally [RIATIIEIRR PR A BERR S S AR

%ﬁreturn,breakEicontinuefgfﬂ%Eféﬁ\tryn.finallyigfﬂﬂ@try;Fﬁﬂﬁﬁfﬁﬁ%tQﬁp%ﬁfﬂ??Hﬁ, finally
TRMAAE CBIFR AT

PR BRI 3R [0 {2 fh A 5 AT W recurn IRAIRERE ). T £inally TALEZ S PIAT, BILAE
finally TAJHRIITHY return IHAPREER SRS BAAITI . FIHIY R R 1] “finally”

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

T 3.8 WA B A28 81 7 Python 3.8 Z Hi, continue iFA)ARVFAE finally THIMEEA], X2F N HAE
LA AE—

FE 3.14 AR KA TE: Mreturn, break B{continue ¥E finally fUCHS B rp 8 30 B 26 3% 28 1 & W

SyntaxWarning (&, PEP 765).

8.5 with {&4]

with VA FALBEAA (H LR SUE PR (B Wwith 15 5) L F U852 25 ) & LA TR ACRD Bt A
1o EAARE B e ry..except... finally MR IEATERE AT (Y -

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

WA —A “TH” Bwich iBAPIETES R F:
Lo BN SCgRA (FEwith_item P HEIFRIR) HFTRIAARIAG LR SCE AR
2. WA LTSI enter () DMBEJGLEH .
3. A E T SO PIBEN  exic () MBS .
4. My B SCEHER_enter () Ji¥k.
5. WER—AHAR AL wi ch BB, WHIEEREN_enter ) MR IIE.
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O #ik

with EAJSPRIENIR_ enter () FEEREAFTRIRE, W__exit_ () RF—EBEH
I, ASRFEXT H FRa SRR 0] AR AR R, BRI SV ETETE A R N A A AR Ok AL . S L
R T4

6. PUTIERIE.

7. WGE R SUEBIGRIN__exic_ () Jrik. WOARIEAMARRGRH R i A S, WHSRAL (BR[0T 9]
FEBHAEASEAL RS exic_ 0. BMAYE, FHEBE=A None 4L

WMRER AR IR B RESE, HHRA _exit__ ) FERREMENIR, WZRE SWEH
Gk WRREMEE, WiZFE PN, RS Twicn iR S HTEA] .

WEREA AR i T A HE AN AR R, WA __exic () MREMESPZN, HSTERER
HIEF A K B AL B ARSI

PATR AU

with EXPRESSION as TARGET:
SUITE

TETE S EAEM T

manager = (EXPRESSION)
enter = type (manager)._ _enter_

exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:

exit (manager, None, None, None)

WRAZATH , WEMAEIFAEL S wi ch IBAEE R P24 R SUEHRS:

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

FETE S EAEH T

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

WA B S wE 2T 2 T H BT SRR Bl

with (
A() as a,
B() as Db,
) 8
SUITE

T 3.1 A KA 3L R SCRBa.
TE 3.10 MUAS & A AE 58 Support for using grouping parentheses to break the statement in multiple lines.
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&SI

PEP 343 - "with” {4y
Python wi th AT HLTERIE . HREAIRB

8.6 match &)

Added in version 3.10.
VERECTEA) T TR Tl . R R -

match_stmt: 'match' subject_expr ":" NEWLINE INDENT case_blockt DEDENT
subject_expr: " !star_named_expression® "," "!star_named_expressions’?
| " !'mamed_expression’
case_block: 'case' patterns [guard] ":" " !block’
O #ik

AT BT SRFRK KT

WAL — N A (BRE case J5), —MHAMME (BAE maten J5) . B0 (WTRERS T
BE) 5 HARERETICR . F2

o DERECISEIE R (Wghr RS s R I .
o ARSI A Bl 4 L SO TSR PR F TS i6.
Kbt match il case Esoft keywords

& B0

o PEP 634 — 45 LA CIeht: LT
« PEP 636 — £t {LRiXITRL: i

8.6.1 HiR
VCRE B4 2 B AR A 4
1. X HFRERNX subject_expr R ERHERAENVCE A BFRE. MR ERERIRCEES, W
H the standard rules #4722 —4~ G4 .
2. HAMERHKIR S case_block WM IEATUCHL . PEREC AL B 2 WO ELAR FUUAE R TRk . PT
Hie 2t T DA S AR A ) — S8 Bl e (R 7 4 FREEE o MERRITIAR 0 e AR P AR R A T S, LA
FIE DL T 3C e B B P Bk R ™ A 18 SRR B RE Br A T I B 5 il , Wl CAEDE Iy 2
Jatdi .

O #ik:

ARG, — 28 PR AT RE S . AN MO T R VE BB TR 8 E o« S sk, A
SO A BAE L RCR UG BRI AZE . BROTIAT A BT 28, WRESAPIAR. XA E
MPE, LV SEBER AL .

3. WM VR AT, I ELSE M T AR B 2T (MERAFAE ) BSRAE. TERXFPREOL , PRIESE AL
PR 4 FRgh e -

o MIRARITRIE N EB S, 44T case_block Hf) block
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o T, KR PR ¥EZLRA T A case_block .
o WA M) case B, PLECEAZA L.

O #ik

H P — O A IETE SR AR MRIEAR RIR S50, PREAS T BE & S B s (o ) A A AL Ty

U ERCI N B

>>> flag = False
>>> match (100, 200):
case (100, 300): # AILE: 200 != 300
print ('Case 1")
case (100, 200) if flag: # RIICE, EFHIFH/E % K
print ('Case 2'")
case (100, y): # IMEIFH v H=EF 200
print (f'Case 3, y: {y}")
case _: # RERHHHERX
print ('Case 4, I match anything!'")

Case 3, y: 200

XA, it flag AR, ST AT HEZH R NE.

8.6.2 #JTRIN

guard: "if" " !named_expression’

guard (Esg case W—#B5N) WAL A RELL case iEAIHU ARSI T. ERFRIIMIER N: ir Z)5
BR—2h s

WA guard i case BRIZIFALINT -

1. Kt case Bl G LI . WERIZBICHL R, WIAXT guard #HATRIE, #d F—4
case B,

2. W ZACUCE SN, X guard SR{E.
o W guard SRIENE, NWIBEH X case B,
o QN5 guard RME MM, WAL case He.
o WUERTERT quard SRAEAFEPE| KT 7E, WS RAgI S .

FOVFARI = RIER . BFEATR R LIRS —A case BB i f5—A> case HUKIR A
AHEAT, AR R KT case HURpgekis . (W@ Ut, RBUKIED AT 17, ) —HiEH 174
case Ht, L TRAE LA iy 2% 11

8.6.3 NFMIHEIRY case

WhSEVEELEY case B2 REVCEC T A 16 DLAY case B, —ANPEECIE A2 1] DA — 00 22 PEBLHY case B, i H.
WG

R~ case RPCA LRI, F HHAAIE 00 E PR, IR EMBEA N2 @ IERCH . AnRFA T DA
BEIR EUE— AR B BRI B ), IS A XA N b E DU . A LA PR
PERCHY :

o ZefARE R A0 RE PERCAYAS 432 X
RN DR S g WY UM ST
o MFARX
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o GABLAFAE X,
o FES N A E PERLAR X

8.6.4 &Ex

O &k
AT T AR EBNF (545
o 75 SEP.RULE+ /& RULE (SEP RULE) * [{JfAj 5

* ff%5 'RULE ZHIAESERTE NS

patterns YT EEEE:

patterns: open_sequence_pattern | pattern
pattern: as_pattern | or_pattern
closed_pattern: | literal pattern

capture_pattern
wildcard_pattern
value_pattern

sequence_pattern

|

|

|

| group_pattern
|

| mapping _pattern
|

class_pattern

A <R DERBGR A, G F W] (i Raymond Hettinger 24ty
— 3, KRR Z R R ) . HER, XA T UL RS, T REAS SO 2 B SE B .
WA, BRI A AR R .
FEX
AR AT | PR ECE 2 R TE:

or_pattern: "|".closed patternt
HA RGN TR AR 2w IR dehy , HAFAS TR0 G 58 AH [ 1) 44 7 4R DASRE S BE S

sl CRF HARE MR T A A TRGREAAIC i, HEIA —AICE ), AR5 % B R A DR E B -
N, AR B AT PR ), W s PE e R

fMiHZ, P1 | P2 | ... XE UL L, AR 22 R iE p2 , AR PSS (4 T e
RAIEA TP AIER L £ WU Il UM N

AS &3

AS BER R P as MBS B AREEATICRL . THA:

as_pattern: or pattern "as" capture_pattern

SR OR B VUL I, M) AS Rt &2k, HEHABAE T, AS BHSF H AR as BT A LKA
HEFILE NI . capture_pattern ANA[N

RIMEZ, P as NAME }-5 p Ui, W) )56HiXE NAME = <subject> ,

FHEH{ERR
FIERL W Python HHI R ZHF @i, 1A

literal_pattern: signed number
| signed_number "+" NUMBER
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| signed_number "-" NUMBER
| strings
| "None"
| "True"
| "False"
signed_number: ["-"] NUMBER

FIW strings FIFRIC NUMBER FEAT/E Python 1% % A E L. X5 5F45FH . JFAEFAF R TE4F
b, (DR i Flr-strings.
signed_number '+' NUMBER fll signed_number '-' NUMBER.ﬂéiﬁf%fﬁﬂ:%éi%§2§i§ iZﬂ]%Eﬁ?ZEﬂjﬁ%

— SR A RN Bl s+ 45,

faii =2, LITERAL HE&YE <subject> == LITERAL I PCHEC I . T B None . True fll False , &
i is BT

IR
FRBARF HARE S — DRI E. A

capture_pattern: !'_' NAME
FUM A — MR NP (0 RIBMER XA E ). BRI Evildeard pattern .
A EREAD, — DR F HBEHIE — K. Bl case x, x: ... BRI, Hease [x] | x: ...
P TVFH

P LIS REPL L) . FPE 06 PEP 572 {5 a BAF B A E F N 44 A e iy
AT R A E SN Oy — N R, BRAEA @ global Blnonlocal i),

RIS 2, NAME B2 VCEE RS HoRFi% B NAME = <subject> ,

BECFFRT
ERCATA B 2 CRL S (IERAETANES) I EARGSEAL M4 FR. 5k

wildcard_pattern: '_'

T AAEEE S _ R — o5 . BRI T ER— MRS, BIHUEFE maten I HRFREK.
guard fll case fCHGE Pt 201

iS22, _ R UCEI.

ERK
{EREUAUER Python W HATZARIME. THIA:
value_pattern: attr

attr: name_or_attr "." NAME
name_or_attr: attr | NAME

R Al R I 44 PR 2 (o AR MERY Python & AR A4 HLIN S ArHk. WRIFNM(E S B FRE HL A 45 50 %5 0
BEPLEE ) (B == A EAT) .

fAiMi 52, NAMEL.NAME2 {UfE <subject> == NAME1L.NAME2 HfPLELI .

O %k

UnSRAR R (AR TR — N EECIE A R B, AR M RES ST R B — MEDF O €, A
B AL EXPEAT SR E BRI T AR R
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HRR
AR ARV P AER A SIS S, ASRIR TN 4. BRIz A, BERABOMNYER. Hik:

group_pattern: " (" pattern ")"

fij R (p) HA S p MRIBIRCR .

FIERX

— AP AL E B/ 5 P2 TR AT VL EC A T . AR T2 R BT H R .
sequence_pattern: "[" [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: "*" (capture_pattern | wildcard_pattern)

J AR b G I35 BT 528 DO (B oo R e ).

O #ik:

FH B35S 458 5 HI% A IRFEE S a0 AR, (B (3 1 4)) B— o X. T ESEE KK
BAARESE (B4 13 1 4)) WM R— D Eaeiat .

— I P R L U — B TR, B TRl DU BT P B IR BT TR,
PSRRI E KR PSR BN, R — A A KR P oA

NG AT A G > H B VEC 2 AR R -
L AR EAMEAR R —NFH , s UL R .
2. IR HAMESR str . bytes B bytearray WJSEHB, Mo VLHEL I .
3. WS HA BRIT T A R [ K 2 AR K Y
TR P AR R [ i Y -
L Q2R BARP AN R EE S PRGBS, W7 R VT e 26 i

2. FpAB R R RS H AR A AR A I E A ZE B A AT IS . — B — A>T R R
AP IEVERC . AR A R S S E TR RS BLAR VRS, A8 A% 7 SR 2 PL L A
T

B, AR AR AR K -
L3R HAR PRI R BN AR RS PR A, W SR L e 0
2 AL, 7SI SO PA R IR —

. ﬁ%ﬁREicollections.abc.Sequence Hﬁ§§
o WA collections.abc.Sequence [f] Python 2%
« B T (CPython) Py_TPFLAGS_SEQUENCE M 11 P B2
o YRR IR — AN 2
TRHBRUE R P R E 2 A

array.array

e collections.deque
e list

¢ memoryview

e range

e tuple

0 #ik
RALN str, bytes fil bytearray K HAREARREIERLF S .
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2. SHE KRR, SERTE R TR S A B AT H BET IR .

30 R BB, B TRSUS R B AR S R, A RS TR S
RS TR LA A3 T

4. FIRRAR RS TR SR HARGCHEC, iR e KR 5 — 4.

O &Ik

HAR PSR K E S 1en 0 (RIS 1en ) #0080 P05 MRS FTBES AR TAAZ X 1Y
ARG I RKERFE

A&, (P1, P2, P3, .., P<N>] {FEW & DA TG B0 i PE G i) -
o BEF <subject> E—AJFF
« len(subject) == <N>
« ¥ P15 <subject>[0] PEATILHL (i§HERILILHC T DASEE 24 F5)
o« 5 P2 5 <subject>[1] PEATILHL (iR ILILHC T DAGRE 24 75)
o e Pl B AT ST R DA A

BRE S
WS A & — e 2 M ERE . HIE RO T F i . 15k
mapping_pattern: "{" [items_pattern] "}"
items_pattern: ", ".key_ value_pattern+ ","?
key_value_pattern: (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
double_star_pattern: "**" capture pattern

— BRI R T A — DU S DU SR AU AR i i f— A>T

WA A AV IR R . AR P HEERSTK syntaxError o e MEA M R ERF 2 1L
@ﬁi‘ﬁﬂ‘%li{ ValueError ,

PATR 2 WA AR R VE 3 R -
LR HAMEA R — BT, B GH TT LA -

2. WA 4 R I AEAE T H AR, HAE AR A RS A R S fr A S 0 DT i A
oy, WZ S P T

3. SR SR, r R ) ) B A e, AR A O Rk T R A TR, &5 & syntaxError
s XFFAIFEMER 28, 251K valueError .

O #ik

SR BRI H AR I get () RS EOE X BEATUCHL . VCRCH ST A0 O A7 A T B e, i
ANt missing () jigetltemi () BIEE .,

M=, (KEY1: P1, KEY2: P2, ... } ANFEWEE DA ILESVCEE B -
o KA <subject> ZWLYS
S FER VL P, WU E AR LR —

o 47K H collections.abc.Mapping Y2
. {fﬂﬂi] collections.abc.Mapping [ Python 2%
« BT (CPython) Py_TPFLAGS_MAPPING FLASH(I N B
QLRE PR AR — A28 Ay 24
TT{E JEHY dict Fll types.MappingProxyType JSHbJE T ML .
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e KEY1l in <subject>
e P1 5 <subject>[KEY1] FHPL
o e TR B DA B

HKEX

REAFTR— D RUALEN L ESHM BT SH (WARA W) . HIE:
class_pattern: name_or_attr " (" [pattern_arguments ","?] ")"
pattern_arguments: positional_patterns ["," keyword patterns]

| keyword_patterns

positional_patterns: ",".pattern+t
keyword_patterns: ",".keyword_pattern+
keyword_pattern: NAME "=" pattern

(7] > S B RIS B 2 A AR B A i
PAT 2B H FMEVERC 2 SR AR -
1. U name_or_attr NENE type HIZLH], 5K TypeError .
2. NEEFHMEARZ name_or_attr (5 (G isinstance () MIR), ZIHIVCHL M.

&miﬁﬁﬁﬁﬁﬁﬁﬁ,M%ﬁﬁ@m&%oém,EE%%%W%?%E%%%?&&E@@&
KAFFE

XTSI ERRA (FAEfSSCE ), B E TR, ER-SEAEAREMLE: X
BERAY, R GO R A — R AR

AR DA R, BATRE — b3, 40 s

— BRI AR — AN R T AR
o WFGXGI K T Bk AttributeError DMAMYSRHE , ZaE 2L .
o WRXG|IK T attributeError , HIARADLHLIL

o I, 5RO e ) TR S B AR R M HEAT OIS . ARG, JISASEA TS 2k
W USRI, LRSS —A> K B iRl A T DU

SR ) R TR T R ), IR E R )

WRAEFEAL B, FEVCEE & 28 name_or_attr f{)__match_args_ JEVERFHEEH b 5 4R R
o

—. #4755 getattr(cls, "__match_args__ ", () ZEWgVEA.
o WERXGIK—AFHE, BB .
o WERIRIEHEAR—DTcdH, WK HG K TypeError .
o I ERIEERB Y len(cls.__match_args_ ) , ¥5| % TypeError .

o I, BT i & _ match_args_ [i] FEH X, _ match_args_ [i]
MR — TP TRARNG| & TypeError

* ﬁﬂ%;ﬁﬁgﬁgﬁé@%ﬁj, %]7’;2 TypeError .

& B0

E ) RAEK T B a1 B A4

L AT BB AERA HOh SRE B
VCRE ) i AR B A A A

XFFPAN BRI, (7B AR AL B AN [ Y -
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e bool

e bytearray
e bytes

e dict

e float

e frozenset
e int

e list

e set

e str

e tuple

BRI ESE, HE R XA RITA R RA BB TICR . B0, int(011) T

FifE o, {HORPEREL{H 0.0.
A H 2, cLs(P1, attr=p2) {LHEWLLAFEOLICELR L) :
« isinstance (<subject>, CLS)
» lcLs.__match_args__ ¥ P1 &4 Ry AR
o MR KB SE attr=P2 :
- hasattr (<subject>, "attr")
- ¥ p2 5 <subject>.attr HATICHL

o o AR G 3 B SR DB

& SR

o PEP 634 —— 2594k T : #E7E
o PEP 636 — 25194k IThE : 0

8.7 HMFE X
B OB P 15 BRI X (B WA 0 22 ) —7)

funcdef: [decorators] "def" funcname |[type_params]
["->" expression] ":" suite

decorators: decorator+

decorator: "Q@" assignment_expression NEWLINE

parameter_list: defparameter ("," defparameter)* "," "/"

| parameter_list_no_posonly

[parameter_1list]

[parameter_1list_no_pos«

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

| parameter_list_starargs
parameter_list_starargs: "x" [star_parameter] ("," defparameter)*

[parameter_star_kwargs]

| "x" ("," defparameter)+ ["," [parameter_star_ kwargs]]

| parameter_star_kwargs

parameter_star_kwargs: "x*W"W parameter [","]

parameter: identifier [":" expression]
star_parameter: identifier [":" ["*"] expression]
defparameter: parameter ["=" expression]
funcname: identifier
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@ﬁEXE~mT&ﬁ%ﬁ "B IAAT I S 24 R S i 44 2 ) R R B R B — RO 5 (B
%2 FHTE RS ) - PRI R AL 0 2 i 4 Ry 4 25 TRV S T, A A R RS s i ok D ) )
25

BRBICE SOFARAIAT B A 24 R O FHT B A S AT e

—ABRRUE ST AR — D A decorator RT3 . 24 eRBHOE SURRETE 6L 3512 pR B0E SR 1138
ORI TR, SREZPRUBATR — RN R, EX Mﬁzﬁﬁﬁﬁﬁ% SRR . H
AR [ ELRF B 5 2 R B PRI AR BRSO G AN M < AR T B BIAnPA R ACRS

@fl (arg)

Qf2

def func(): pass
REGEMT

def func(): pass

func = f1 (arg) (£2 (func))

AR Z AAET A6 R BT A Wl #8724 FK £unc.,

TE 3.9 MA K AEAS T s AT 5 assignment _expression %M. TEZ HIMRAY, ik
B 32 R, S0 PEP 614,

AT DATE B B4 S L TE S 9 F 3K IG5 Z [N 365 45— A 2 20 A 3R iXORF I SR A AG Ar i
T5351?%%§§;§C2§!E%§& TEIB TR, RAGES W DA RE__cvpe_params__ JEMEPIREL HSHZT
SN 3k

1 302 A S A T KT TG S50 35 AE Python 3.12 1Y

B—AHLN 5 B B4 = RE XXHERIEAN, R B g “BOAESE”. M T—PA
AEGNMEMIES, HXF R argument W] DATEVA I 08, AEBUNGOL T & FTESHOBOAERE. IR
%Aﬁﬁﬁﬁ%%ﬁ JREEFTAAE" Z BITE SRR AT BRI E - X AR BRI ARAE T
l_

BRINE S 2 ERAT BRBOE LN T EATHITFBOR I X 2 bR ROE SCRR ) 2k 2R —
W, MFER TP AR TERRRIR IR o X — AEBNE S N AT AE N G, BIaNg1) 2l 5 S Ay i
U B AR QSRR TR (BN m i 7T —0) , WISEhR EEGAME R Sz k.
%@ﬁﬁiﬁm%ﬁ%%o%ﬁ%ﬁ%%*ﬁﬁﬁ%ﬁ%Nmeﬁﬁﬁ%ﬁ7%E@ﬁ%*iﬁﬂ%ﬁ
PR,

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

BREIOR] A SCEE DR — A SRR R . B SR 2B TE S5 R P I TG TE SR, =X
MEZE, SUE M RETSE, S0 MBOAME. WRAAE  identifier” XFEMIERX, BN
R — A ITCHARAENALAAT BN O E SR, B2 0e. ARAFAE" > *identifier” EAEAIES,
ERPHIIRA N — BT A B R BT TN K P 28, BN — R B S o A7
B"*identifier” Z JGHITESHR MR KRBT IES MR Bl K7 S HUL A 127/ ZHIEZSH
e (U RALEIE 2 A T A el 1 7 B S AL A

1 3.8 JA KA AS T DA / BRBUE SRR RAR S (URNLEIE S . HZ 5 PEP 570 1 @S -

ﬁjéﬁ‘ﬂ%?ﬁ'ﬁ}lfﬁ%, /ﬁ\:ﬁjﬁj\ﬂ'{ﬁj%ﬁ‘@)ﬁﬁﬂ : expression”, E@ﬁ;?ﬁ;‘%ﬁﬂw\%&ﬁﬁ, E§ *identifier
B **identifier XFEMTES WAL, (FENFEBI, *identifier XFEMIES T AA”: *expression” JE
T%&%)l&ﬁ?%ﬁﬁ”ﬁﬂTVﬁﬁ,ﬁﬁﬁtﬁﬂ@ FIRJGM~> expression”. XLEHEMFR DA
FEATA R Python ik VEMIIAAEAR SR RENTE L. AXREMWEZHEL, WS,

TE 311 fRA K AEASTE: BN *identifier” WESHVATFE”: *expression” fpiF. i PEP 646,
& Ak BB A 55— SRR H B A S P T S e ol BRI coc_ R YRR R sk i docstring .
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QR R AL ORIPER]— A PRI RREL) PASE S BIE kb (i o R AT RERY . X T 261 lambda %
B, B Wiambda ik X —5 . LR lambda U2 ] LR BUE —FPRILE 1L (87 der” 154
H o S R Rt il DA lambda 238 2 SR R R i BB 4 HoA A Bk "ae£” JEXSEHR B3
N, PUAE ARV T 2 26 A A AR -

PP DRI RAUR T — IR DB TIITHY de £ T5A) 2 >Ryl ek B T iR 1]
sk, TEICE R BT R B 28 B R DATT R i def TEA)AY BRBH) SR i AE . EIE S I & 5 4
;i y_'_l-%‘o

& B
PEP 3107 - BBkt
W) 1 BRSPS Y E A T
PEP 484 —J 0§ iR
PR RIbRIEE & B L RARR.

PEP 526 - 2% i bril: i i

A IR BRRTIRE, B RS AIAR R
PEP 563 - ZERM¥ksii: RIE

THFEIB AT AL DA ER T SR AR 1T RS 2 B SR St SE BAR I B ) i 5 | A o
PEP 318 - sRBHG L0 39S

BIA T BRER L2 s . 2 ifigs 2 7E PEP 3129 H15] AHY.

8.8 HE

R RN LRI G E X (B WAT TR 2R A —Y):

<

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

R Se— 2R A PATIE A Hrp AR G 7 45 th BE2E i 91 3% (ERT RIS WA %), SR F i E—I0
HRR ORI — D ALV T RAIIXTR . B DRI R IR F 3L object; I, -

class Foo:
pass

|

ST

class Foo (object) :
pass

Wt J5 JEAAFAE— BT RATION (B Mo 2 5 50 ) FPRiaT, BT BT BIE A Rl iy 4% 23 1) R 50 7Y 42 5 fir
#zshl. (Y, RETFEOEREUE L. ) MREGHRIITRE, HIET DR 7 m Rl a4 25 [ &
BRAFS —DRNREE G L0, HERM 4 E RS R, a6 GRAF I SR T i 44 23 1] .
RATRIFAE A 1) 4 ey iy 24 25 ) v 0 B 2R 52

TEIEA N E LR R TR RAFAE RN R __aice o TEvER LT 8 ] 5E0E R 2RNI ey,
HURGE T SGER T E LK

RN Tk ST R E .

KT APERE LR iR K —FF, -

@Qfl (arg)
Qf2
class Foo: pass

> AR S — S U R R R E 2 A A 2SR __doc_ & H , MR %A docstring.
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REEHT

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

SR 2R AP SRAEFN 5 pR AR IR A ] . 250 Bil 5 2 9 90 B 2R A4 FR

TE 3.9 AR B AEASTE : K0l AT B3 assignment_expression 3., FEZ BiRAST, BN
YRR, TEIES L PEP 614,

A ATERA Z IG5 o R 2 A X SRR A A e 2RIz B . FEis TRy, WIRA
MER__type params__ JEMEHIRPERIE S . ESHZ2 T L THRIER.

76 312 WA B2k A ST BIRILAE Python 3,12 BTN

PR D I A28 U WA s B BATRA 2R Sl i L 5. SEfilJE M v iid self . name
= value FEHVEPRE. RRALGEMEY T self name” FrRERVTI, 281 bt 77 =15 b B 52491
JE M B E 24 R @ PE . RIEPE TR AR SE Bl E B, (BAE B3 5 i n] AR (B ] g 3 BOk fil
s . ATRAGE 454 25 SR HA AN [F] S8 B 5 1 SE 4% &

&SI
PEP 3115 - Python 3000 /) ek
RETCEPEWIE SR M AT TR BRI, AR R T I i A oI R S fid .

PEP 3129 - Je3b e
HEINEMRAR BRI . BB YA 2 s e PEP 318 g5 | A,

8.9 2

Added in version 3.5.

8.9.1 hiZEREE XL

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

Python HIEL T HAIT T DAYE 2 A8 EHER AR (B Wcoroutine) . await FK3, async for ABasync
with U REFE MR BRI R 1

] asyne def TRE U BRBUE 2N IMEREL, RIEENTAEE await Bl asyne KT
FEM R A ] vield from FiAANKF5| % syntaxError,
PR e K 1911

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

await some_coroutine ()

T 3.7 A JEASE: await Fll async SIAER IR KT TEZHIA T EA MTEYME R BN B4 1R OR
KT

8.9.2 async for i)

async_for_stmt: "async" for_ stmt

asynchronous iterable 32t T __aiter_ ¥k, % ¥k 2 H 2R [Mlasynchronous iterator, ‘¥ A PAFE H
__anext__ JiiEH A b AU

async for IR SR UG8 LR AR G A TR A
PATR AU
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async for TARGET in ITER:
SUITE

else:
SUITEZ2

FETE S EAEH T

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter)._ _anext__ (iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITEZ2

BiESH__aiter () Ml__anext__ () T BN
%Etbﬂ%@ﬁ%ﬁﬁﬁi:&#ﬁﬁfﬁ async fOrfgfﬂ%?g[iiSyntaxErroro

8.9.3 async with i&‘g)

async_with_stmt: "async" with_stmt
asynchronous context manager s&—icontext manager, BREMSTERL enter F1 exit J7 15 R 1EIAT .
PATR AR

async with EXPRESSION as TARGET:

SUITE
NN S .
e X ST
manager = (EXPRESSION)
aenter = type (manager).__aenter_
aexit = type (manager)._ _aexit
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not await aexit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
await aexit (manager, None, None, None)

FES__aenter_ () fl_aexit__ () T BN,
TEMMEREUAR Z AME T asyne with {15065 | & SyntaxError,

& BR
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PEP 492 - {§i Ji] async Fil await 3 550 P
FHAEVEA Python i) — AN TEZNH MR, FF3 AR B ) S REiEs

8.10 XEFBFIK
Added in version 3.12.
TE 3.13 WA A AR AR T 338N T XHERIAE R 28 (0L PEP 696) .

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

typevar: identifier (":" expression)? ("=" expression)?
typevartuple: "*" identifier ("=" expression)?

paramspec: "xx" jdentifier ("=" expression)?

53 (3 42), £ FED 5 & Al G 2R AL 293

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]

MIESCEYE, X E . R8BI ERA AR AL, G B R SR AE RS, JFH
TEBATI, 2B 094T A5 HX I ) AR B S JE AL

RS RIE B R R Z A2 GRS (1) R . BRSHOTIEZ B S HE
RN, (FORREE A b T 5 . BRI, ZERTHH def func(T] () : pass ZJ&, FHAEREH A RE
T T XA B0, B BRI B S 0E L. BRS04 R ] — Nk R
(IR UL, AR 1F A 320 SRELUT , BEde Tz B Z e @ .

RS BRI — N __type_params__ JEMEHES I ENMIHEEIE S .
KA 2 0] 43k = F:
e typing.Typevar, H—MEEAH GIW ) 5IA. MiE L EPE, XX RBEGARRPAAE T4
FARAL,
e typing.TypeVarTuple, iBiSTERIHEIN—NESHAFRRKTIA B *1s). MiFE L EE, BAE
A AT 2 AN 2R R o4l .

* typing.ParamSpec, JIITERTHA MR SHLFRTIA Bl ++p). ML EYF, BEAFE—
A RXIR S

typing. Typevar AT DAEEAER S (2 ) JRHIR—DREFORECGERM %, B9 )50 FmMEikE
AR (BT int)e MIESCEDE, XEWEH typing. Typevar FEFIRIIFRBH BB LIEHI 12K
B, B9 EIERTES NIRRT E T —HAR (Bl 1 (str, bytes)). JLHFREAB AR
ﬂﬂ;}’l‘%ﬂ(ﬁlﬁ:, TEIBATI FFAN IR ] BORIX — 50) . ARG IAL B BRG] 295001 SR 9 i 2 2 v
gﬁ R

XTI REE S I FEIE A IR typing. Typevar, JHFEMAHRTEQ)#Z BRI H A XPORME, R
ALl JEME __bound_ Ml __constraints_ RAMPTAIEM A SWORME. BHIIX &, FRER
PRFRAT 22 1R 7 33 O T A2 SR A TR A
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typing.TypeVarTuple pl| typing.ParamSpec Kﬁﬁ?}ﬁﬁ?ﬁ[ﬁ]ﬁé@ﬁﬁo

A =R XA IR BESHRIE v AR BOAME, BERER BTSRRI S A . X s
AN (=) BR—ADFRFCRIENE . SRR I EMAFLLL, FINEAZLEQE X R PORE
1, THRTIERBIE S __default_ JEMEBLUIFIAIIRE. L, BRIMERTE S 145 2 15 A 2 haioR
{Ho ARBANRIIESIEEINE, __default_ BIERFOBON IR IEXSE typing. NoDefault,

NHAEIT R T A SRR S A

def overly generic|

SimpleTypeVar,

TypeVarWithDefault = int,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),

*SimpleTypeVarTuple = (int, float),
**SimpleParamSpec = (str, bytearray),
1 (
a: SimpleTypeVar,
b: TypeVarWithDefault,
c: TypeVarWithBound,
d: Callable[SimpleParamSpec, TypeVarWithConstraints],

*e: SimpleTypeVarTuple,

8.10.1 ;ZRIFH %
2 B R B 7 I 7 U

[def func[T] (arg: T): ...

IR T

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

def func(arg: T): ...
func._ type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func ()

jzi annotation-— defii’ %T#/\ﬁ&f’ﬂﬂi’&, ﬁﬁﬁﬁ?ﬁ#ﬁé%%%ﬁfﬁ@”ﬂﬁ%%o (%*Iﬁﬁﬂﬂ%
Eﬁ?ﬂ;%qjiﬂjﬁiﬂ’ﬂ RIEEEA L typing BIHAG BT R, T2 BiEAIE# T typing. Typevar [
SEA)

LR B PRE AN T AR AU SRR N B TR (E, (e B SO I A 2
RGBT T XX R, PASEAUE S AR A X S

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

BT Typevar 4B5E M 1512 RAL PSP, SRR T

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_T () :

return int
# FEHEH, BOUND_OF_T() RLFEFERB KM,
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple ("Ts")
(A
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(B L)
P = typing.ParamSpec ("P")

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

return func
func = decorator (TYPE_PARAMS_OF_func())

KEEA B AFU DEFAULT_OF_arg FEIBf TH NS BSEPR L E o

8.10.2 ;Z &k
BRIy A

[class Bag[T]: ... }

IR T

annotation-def TYPE PARAMS OF_Bag():
T = typing.TypeVar ("T")

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

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

X HE S annotation-def (N EEIEW) T FeH R E1F A3, MAFK TYPE_PARAMS_OF_Bag FEA
LIBATH SEBR A E

R AR H typing. Generic, 12 BUAYHLISHI KT SHAEREE S RSB A N 2EAT3R
(B, 1R RS A A I SR ToRAEL. DA 7R % el AT 1 -

@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 ZRIZEBF B
£ype VAL Il P Q7 B2 4

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

B T AHERATVE AL PASE, XA T

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

annotation-def VALUE_OF_ListOrSet () :
return 1list[T] | set[T]
# AL, ZE PR RE
(A
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(B L)
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ ListOrSet ()

X H, annotation-def (NE— N EIEW FHET) F80H47 2 188 3%, 1§ TYPE_PARAMS_OF_ListOrSet iX
FEM R B AR XTEIBT T SEFRgi g o

8.11 #xiF
T 3.14 A e A AR B A BRAE BN B MR (E
ARMBEOL S e ic s, Qs UREARIEIN—1E S, iR — b

x: annotation = 1 }

def f (param: annotation): ...

BRSO T BT A INTE — I 3k 5 4R [ (AR

[def f() —-> annotation: ... }

HWMEH AT AR RS, (HESAMmEXEEM, I HEEEM e TERis. FMNFEErS
AR RS B s AT IR X, BRAEMERH T2 5 A A MR PLE (B0 dataclasses Y functools.

singledispatch()),

BOANTOLT , FEARAE 2 A0 B ok, XA AU M USBORIER, ENTASPORE. M
I, RS RATE R, DABELELUS R B M R{E. annotationlib BibRFEfL T EMRER TR .

W RAEAE future 1% 4] from __future__ import annotations, WA MO N FRFER:

>>> from future import annotations

>>> def f(param: annotation): ...
>>> f._ annotations_

{'param': 'annotation'}
o

5/ future H5/APH-E Python (9K I H 5 IR (R 245 Python 3.13 Sk FL Ak o J 012 ok
ZHI (&0 PEP 749), 4 #fiHE;, W& LHE, fl annotationlib.get_annotations () fll typing.
get_type_hints () ARV GEFEIZTTH FEATYE i o

&ix
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CHAPTER 9

T2 4R 14

Python ffREds il LK Z R IRARIGMIA A ARiE S A SRR e S B AR A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5T#aY Python 12

IR H IEHER A HLE AT te i o R, (DN 52 B Python R AU ITIE 2 ARA Y. —4
SEHEIY Python R TER/ MR AIREE BT Bl BRI ERE RIS AT ], (EI AT R A aa R
&, A sys BMARGMSF), builtins (WEKE. FHAL None) Ml _main__ [ff4h. fg— Bk
TSR B PR LR 4 Je iy 44 25 1]

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

FRE R T AT < AR ;s FERETEOL T, BB T — e B AR, M B ORI A
ﬁ*%i@ﬁﬂ%%ﬁé%@ﬁlMH%W%%ﬁﬁﬂf%%ﬁ?%ﬁﬁ;%%%ﬁ%ﬁ_ﬁam_%ﬁ
225 8] PR T

AR Al A S i R . B —c AT A AT, A SO A
AT SR, BEE AR ER A . WERSCPF AR R A Ay BEE, RS S UEAE AR A
W, BRSO AT .

9.2 XA
JT A MAEAE B A SR A HS B A FH R T
file_input: (NEWLINE | statement)* ENDMARKER
WEE T T HDLRME B
o fEBT—N5E%E Python R2/P ) (M SCIFELFATH) ;
o FENT— R
o fBMT—AMEIELE exec () FREHIFAFERNT;
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9.3 XEXHA
L S LN O S i iy 4T
interactive_input: [stmt_list] NEWLINE | compound_stmt NEWLINE | ENDMARKER

R ERA T4 (REEY) ZEERNLATA DT X T DI &0 2 5 AR 4R
FE WA o

9.4 RiIEXHA
eval O B FHIERMA . ERAMIERIZ . FBS eval O MTHHSEUBI A FIKR:

eval_input: expression_list NEWLINE* ENDMARKER
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SEERIEEIE

X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

BEAL B AARIETA S A SO — 2, HAR B Wnotation 3, ABAFAE—AMEANT I UL
o ~ (Ceut”): $EAZFN 24 HiE AT HL B G I ATT SR WA AN R

# 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 eZ2.
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(#2 E750)
# el | e2
# Match el or e2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name [return_type] :
# | first_alt
# | second_alt
# (e )
# Match e (allows also to use other operators in the group like '(e)*')
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# 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.
# ~
# Commit to the current alternative, even if it fails to parse.
# &&e
# Eager parse e. The parser will not backtrack and will immediately
# fail with SyntaxError 1f e cannot be parsed.
#
# STARTING RULES
# ==============
file: [statements] ENDMARKER
interactive: statement_newline
eval: expressions NEWLINE* ENDMARKER
func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
# GENERAL STATEMENTS
#
statements: statement+
statement:
| compound_stmt
| simple_stmts
single_compound_stmt:
| compound_stmt
statement_newline:
| single_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
(BT )
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# will throw a SyntaxError.
simple_ stmt:
assignment
type_alias
star_expressions
return_stmt
import_stmt
raise_stmt

|
|
|
|
|
|
| pass_stmt
| del_stmt
| yield stmt
| assert_stmt
| break_stmt
| continue_stmt
| 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';
assignment:

| NAME ':' ['="'
R DR

| single_subscript_attribute_target)

expression annotated_rhs

single_target

[ (L]

| (star_targets )+ annotated_rhs

| single_target augassign ~ annotated_rhs
annotated_rhs:

yield_expr | star_expressions

augassign:

'<="
'>>="

Thx=1"

v//="

return_stmt:
| 'return' [star_expressions]
raise_stmt:

| 'raise' expression ['from' expression ]

| 'raise'

yield expr must start with

]

':' expression

[TYPE_COMMENT]

[0=0

(% 750
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pass_stmt:
| 'pass'

break_stmt:
| 'break'

continue_stmt:

| 'continue'
global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ','.NAME+

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

yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]

import_stmt:
| import_name

| import_from

# Import statements

import_name: 'import' dotted_as_names
# note below: the ('.' | '...') 1is 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 !','
‘ Txr
import_from_as_names:
| ','.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]

dotted_as_names:

| ','.dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]

dotted_name:
| dotted _name '.' NAME
| NAME

# COMPOUND STATEMENTS
# ===== == ===

| NEWLINE INDENT statements DEDENT
| simple_stmts

(BT
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decorators: ('@' named_expression NEWLINE )+
# Class definitions
# ,,,,,,,,,,,,,,,,,
class_def:
| decorators class_def_ _raw
| class_def raw
class_def_raw:
| 'elass' NAME [type_params] ['(' [arguments] ')' ] ':' block
# Function definitions
# ____________________
function_def:
| decorators function_def raw
| function_def_ raw
function def raw:
| 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
| 'async' 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_
—comment] block
# Function parameters
# ,,,,,,,,,,,,,,,,,,,
params:
| parameters
parameters:
| slash_no_default param_no_default* param with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"'),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &')'
slash_with_default:
| param_no_default* param_with_default+ '/' ','
| param_no_default* param with_default+ '/' &')'
star_etc:
| '"*' param _no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param maybe_default* [kwds]
[ '"*' ',' param_maybe_default+ [kwds]
| kwds
kwds
| '"**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
(BT )
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# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_no_default_star_annotation:
| param_star_annotation ',' TYPE_COMMENT?
| param_star_annotation TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid default
# If statement
# ,,,,,,,,,,,,
if_stmt:
| 'if' named_expression ':' block elif stmt
| '"if' named_expression ':' block [else_block]
elif_ stmt:
| 'elif' named _expression ':' block elif stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| 'async' 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
[ 'with' ' (' ','.with_item+ ','? ')' ':' [TYPE_COMMENT] block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| 'async' 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'async' 'with' ','.with_item+ ':' [TYPE_COMMENT] block
(BT )
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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 ':' block
| 'except' expression 'as' NAME ':' block
| 'except' expressions ':' block
| 'except' ':' block
except_star_block:
| 'except' '*' expression ':' block
| 'except' '*' expression 'as' NAME ':' block
| 'except' '*' expressions ':' block
finally _block:
| 'finally' ':' block
# Match statement
# ,,,,,,,,,,,,,,,
match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:
star_named_expression ',' star_ named_expressions?
| named_expression
case_block:
| "case" patterns guard? ':' block
guard: 'if' named_expression
patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:
| "|'.closed_pattern+
closed_pattern:
| literal pattern
| capture_pattern
(BT 0
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wildcard _pattern
value_pattern
group_pattern

\

|

|

| sequence_pattern
| mapping pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal_ pattern:
| signed_number ! ('+' | '-"')
| complex_number
| strings
| 'None'
| 'True'
| 'False'
# Literal expressions are used to restrict permitted mapping pattern keys
literal_ expr:
signed_number ! ('+' | '-')
complex_number

strings

|

|

|

| '"None'

| 'True'

| 'False'

complex_ number:
| signed_real_number '+' imaginary_number
| signed_real_ number '-' imaginary_number

signed_number:
| NUMBER
| '-' NUMBER

signed_real number:
| real_number

| '-' real_ number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target

pattern_capture_target:
‘ !ll_ll NAME !(l.l ‘ l(l ‘ |=l)

wildcard_pattern:

| mow

value_pattern:
[ attr P(r.T o T =)

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

(BT
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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} { Al L} } L}

| '"{' double_star_pattern ','? '}’

| '{'" items_pattern ',' double_star pattern ','? '}'

| '"{' items_pattern ','? '}'
items_pattern:

| ','.key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

| '"**' pattern_capture_target
class_pattern:

| name_or_attr '(' '")'

| name_or_attr ' (' positional_patterns ','? ')'

| name_or_attr ' (' keyword_patterns ','? ')'

| name_or_attr ' (' positional_patterns ',' keyword_patterns ','? ')'
positional_ patterns:

| ','.pattern+
keyword_patterns:

| ','.keyword_pattern+
keyword_pattern:

| NAME '=' pattern
# Type statement
# ,,,,,,,,,,,,,,,
type_alias:

| "type" NAME [type_params] '=' expression
# Type parameter declaration
# ,,,,,,,,,,,,,,,,,,,,,,,,,,

(ZEF )




The Python Language Reference, A {Thi# 3.14.0rc3

(% 750

type_params:
| '"['" type_param_seq ']'

type_param_seq: ','.type_param+ [',']

type_param:
| NAME [type_param_bound] [type_param_default]
| '"*' NAME [type_param_ starred_default]
| "**' NAME [type_param_default]

type_param_bound: ':' expression
type_param_default: '=' expression
type_param_starred_default: '=' star_expression

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ','

| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:

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

star_expression

star_expression:
| '*' bitwise_or

| expression
star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| '*' bitwise_or

| named_expression

assignment_expression:

| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':="

disjunction:
| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion

(BT
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inversion:

| 'mot' inversion

| comparison
# Comparison operators
# ,,,,,,,,,,,,,,,,,,,,
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

| noteg bitwise_or

| lte_bitwise_or

| 1t_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eqg _bitwise_or: '==' bitwise_or
noteq bitwise_or:

| ("!'='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'nmnot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'mot' 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

(BT )
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| term

term '*' factor
l/'
l//'
term '%' factor
l@'

factor

term factor

factor

term factor

|
|
| term
|
|
|
factor:

| '+' factor
| '-' factor
| '~' factor
| power

power:

Tk T

| await_primary factor

| await_primary

# Primary elements

# Primary elements are things like

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

# Lambda functions

"obj.something.something"”,

(B L)

"obj[something]",

R
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lambdef:
| '"lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash _no_default lambda param no_default* lambda param with default* [lambda_
—star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param with_default* [lambda_star_etc]
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','
| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:
| lambda_param _no_default* lambda_param with_default+ '/' ','
| lambda_param_no_default* lambda_param_with_default+ '/' &':"

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

lambda_kwds:
| "**' lambda_param no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','
| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring middle:

| fstring replacement_ field

| FSTRING_MIDDLE
fstring_replacement_field:

| '{'" annotated_rhs '='? [fstring conversion] [fstring full format_spec] '}'
fstring_conversion:

[ "!" NAME
fstring_full format_spec:

| '":' fstring_format_spec*
fstring format_spec:

| FSTRING_MIDDLE
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| fstring replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END
tstring format_spec_replacement_ field:
| '"{' annotated_rhs '='? [fstring_ conversion] [tstring_full_ format_spec] '}'
tstring format_spec:
| TSTRING_MIDDLE
| tstring_ format_spec_replacement_field
tstring full_ format_spec:
| ':'" tstring format_spec*
tstring_replacement_field:
| '"{' annotated_rhs '='? [fstring conversion] [tstring_full format_spec] '}'
tstring middle:
| tstring_replacement_field
| TSTRING_MIDDLE
tstring:
| TSTRING_START tstring middle* TSTRING_END
string: STRING
strings:
| (fstringl|string)+
| tstring+
list:
| '["'" [star_named_expressions] ']'
tuple:
| '('" [star_named expression ',' [star_ named_expressions] 1 "'
set: '{' star_named_expressions '}'
# Dicts
# ,,,,,
dict
| '"{"'" [double_starred _kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:
| '"**' bitwise_or
| kvpair
kvpair: expression ':' expression
# Comprehensions & Generators
# ,,,,,,,,,,,,,,,,,,,,,,,,,,,
for_if clauses:
| for_if_clause+
for_if clause:
| 'async' 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
listcomp:
| '[' named_expression for_if clauses ']'
setcomp:
| '{' named_expression for_if clauses '}'
(Z5 R 50
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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 !','

| 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:
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| 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
type_expressions:
| ','.expressiont ',' '*' expression ',' '**' expression
| ','.expressiont ',' '*' expression
| ','.expression+ ',' '"**' 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 ===== ============= =
# START OF INVALID RULES
(BT 0
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asynchronous iterable -- 5250 S0} 52
— N PMEasyne for iR HAINS ., UAETER__aiter () F¥EIRE—"asynchronous
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,

attached thread state -- Fff JIZEREIR A
HM4HT OS LW W thread state

Y Bithread state 15, OS ZLAERF ATV 5E B Python C API B % A MMkl 717 i A RE e o

AR RO AR G, A5 S E B BN R ARSI DT AT C APT K-S By R slR E X
1. SRABIRAHT DA A i ad C AP B iAo B, thn] A a7 i e ko 25,
TEAEPHAE C R VTR AIA ) 22 18] 0 7T R Rl o

TERZ% Python A, BA M NSRRI T RE T B A A pT R REAR I GIL, TR AR 2R N %)
ARG ERRE T ARA M INEARRAS . A€ Python H 6 oy 2342 fRASH, A ] DAF Kbt
A MRS, I VT A REAS i FLE T AT 1

attribute -- &1
KRB — XL, EE A SRR AT . 250k UL, WIS o BA @M a Nn]
VA o.a K5IHE.

TSRS AVE, WRYE XN &4k Griniife 245 ) BRI E— 05 J@ et 2wl

PARR, BIANEER setattr () o XFERYJEMIF IO H A5 FRBACRDT ), M2 WAt getattr ()
awaitable -- WZEFE NS

— A FEawait FRX PRGNS, 7] AR coroutine 82 BAG__await_ () HTERHXNE., 1

PEP 492,
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BDFL
CRBATZEMERET WTECHES, B Guido van Rossum, Python A1 #

binary file -- —_ kIS¢
file object e RS 5 W af %o RS B A A 3RS (b, twbt B ' rb+ ) $THF

B@j{ﬁ¥\ sys.stdin.buffer, sys.stdout.buffer‘QLZQio.BytesIOIﬁ]gzip.GzipFileE@gzﬁmo
T35 Wiext file T ARBEASTES str MR SCHXTS

borrowed reference -- f A 511
T£ Python ) C API 1, {5 5[ 25— 251, MHZN 2RI ARG XTI . anxt
SIS AN B A Tq . B, B3 s nT PARS BR AT S 1) i 5 — A strong reference
KEHBE.
HEXFAE borrowed reference L i py_INCREF () DAKFH R HLEE e Kystrong reference, [&AEE 41Z0 %
Ttk i A RO SR — B 2 PIBCRBE. y_Newmes O BT DABE 01— - srong

reference.,

bytes-like object -- 3= 15 U5k} 4
75 bufferobjects I H.iE S H C-contiguous ZEMEIX % . XIETA bytes. bytearray il array.
array X4, PARFZEI nemoryview M5 FAT BN R AIEL F " BERI SR RE P XL
PRAEOIEEGR . ORAF R R SO DA G I B e R A

LA BT AL R . XX QA SR P R S F AR, A ARG
GBI T 4% bytearray VA bytearray ) memoryview. HAb#RAEEOR — dE il Bl A v T A al
MG RBEFTRXR); MW RIH T35 bytes PAJ bytes MR memoryview,

bytecode -- = Yift)
Python JE A% 8% w3 A 7715, EJ CPython f s H 2% R Python F2 /7 NS . FAT gl &
GATAE cpyc U, XRESS TR PATIE SO R (W] DASR 2RI R R N S ) .
PP W EE S B TR T RS A TA B ALES S B virtual machine 2 .o {3 AR Python FE
MLER A —EEBH , WA—EREFEAF Python A 3%,

FATRHE 25 R ATE dis B SR Th AL

callable -- wJ & FI %} %t
A XSGR ] AP TR s BT 4, I RERTHY — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN)

function, VY J@F|method %%, FRE T RIS, LT __call () FIEMERSEFIHE TR
TN 5,

callback -- [n] i)
— MERNS B AL A DA PATE AR 18 HEA ) Z0 95 08 ) 1) - A2 pR 4

class -- &
RGP N i . 28 SCH B3 W% 2 0 SE B A T8 B 5 ¥ € o

class variable -- 325 5
FEF e A&, I HAUSRAEZRZ G _EAB R (M @ AE S SL i Fh & ) .

closure variable -- [f] {28 &
51 M A nested scope W] free variable , "€ & AMNEAE A @ UM RTEZ AT B 43R E P B a4 25 )
. AIREM fnonlocal BT B AHIE X PASCIFE AVIIA, B8 AR AR AU SO H 7R R
AHE 2o
B, FEPA RS inner BRI, x flprint WH A G L=, HRAxET AT E:

def outer():
x =0
def inner():
nonlocal x
x += 1
print (x)

return inner
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EE :J: codeobject.co_freevars }E‘Iﬁ E]’:Jﬁ»—l’f (E{%@ %ﬁnlﬂﬁ ) @ﬁﬁ@%[ﬂ@&“i@ %f’ﬁﬁﬁﬂlfﬂ H:Il
PR I Bl s ), E— AL AR free variable A AE BME A 52 % fg G B S
Mo

complex number -- £ %}
XA SR G T, o A B R SRR AN R A . SRRSO ERCR AL (1
(FITRR) (RSl SEHAERE RS h 1, fE TR RE Y 3. Python P T XM RN 24, R
I TARFARMC TR EEHA—A 5 58, B0 3+15. WURTFEE nath B YT 0% 58 Ui
A, WM cmath, SERIE S A S P BEERE . WERVRBGE IR W2, ZESEATHIL
FARSHATAT

context -- |- F 3¢
WA TEAR I e 5 S A0 8 ) 7 AN [l T B A AN 5 S —2838 LR & SR

o Wi with 1BA—A context manager FrA R IG R FREBUIRES .
o — EBLFNEFE contextvars. Context XA I contextvar XK R EAE. 5

52 W context variable
e —/™ contextvars.Context %% . S Wcurrent context.,

context management protocol -- |- F SC4F BB Y
_enter () M_exit () FERHwith BAPETEM. 20 PEP 343,

context manager -- |- [ 305 AZS
— NS T context management protocol FERATFEHIFEAS with 1EA] RS . 2L PEP 343,

context variable -- | F 3035 &
Q/I\E_{ZIK{EEXH%ZFI]EE/I\L"F jCzEE[CH”’en[ context EI/\J/E%O ﬁ%{ﬁ%@ﬁ contextvars.ContextVar

XERAKVGIAY o _E T SRR U K B B S S AT 55 Z TR AR

contiguous -- ZE5%¢
—MNGEMANE C & 4B Fortran & S S WOA R ESN . F4Eg: 0 /& C Fl Fortran JELL1) . 7E—
A, Prfd 5 B O WA A SUAH SR HES ], RN IF IR R 0y . 2 4E C-iE
SRR, 44 AR HES B B e RS A 4% B R et . (R FE Fortran 142520 b
M s — AR5 meth.

coroutine -- P
R TR — e . FOIRE AT DAFE SR — S AR D — sSGR o PRI AT AHE 1 2 AN [ 1)
L EPEA L BHAWKE . BT asyne def B £ 0, PEP 492,

coroutine function -- BlpFE R %L
IR Bl —Acoroutine IF A ERE . MERET W asyne der IBAIEE X, H A fEE Sawait, async
for flasync with REEY . XL PEP 492 5] A1,

CPython
Python ZFE21E T IMIELPL, £E python.org [ & fi. "CPython” —ii] Jl F¥E LB RF I 52 PE -5 HoAth
SEPLHBIGN Jython B IronPython FHIX .

current context -- i I+ F 3¢
TE 4 mi gl contextvar X2 K5 GREGE R E) £ T X% 5 B{H Pcontext (contextvars.
Context X)), HANLBEAALAEHCHWHUT L. HTHITRP S (B30 asyncio) 1
E LR AR A M 55 T A B P T B AT 55 BRI — AN R 24 1 R SCy BR3¢

cyclic isolate -- J§EAFR S
FEAGIREA T FH, HhaE— NS Z AR S B I EA 850 H AN X 5 05 |
Mo VBIRIZIE =D () B AR R iR X S8 2 TS | R AEER DA [RDISORE 12 1 N AT

decorator -- 2E4ig%
IR EME A 5 — A SR R, B H M ewrapper VAR T eREE e . BEMRAR I DL 19160

$%5 classmethod () #ll staticmethod (),

AR R —FEIRRE, DU P eR B0 ST SR Se 45
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-
def f (arg):
f = staticmethod (f)

@staticmethod
def f (arg):

AL S iE T2, (R BRI . A S ImA IR il 2 0L o e U R 2 S i SC
=P

descriptor -- {{{iiA%3
EEN T __get_ (), _set_ () B__delete () HYEMIXISR. Y— N RKEH HERLGRN, &
HIRFIRGS EAT I S TE B AR R A il & . SO, (EH ab RIRW. B SR —A @ e
DT a REFHAERATN b S, BAR b2 — ks, WS RXiRg k. H
R AR AR S R VR 2 I FL M Python [P 504, M @1F 2 S BURr MR SR, AAEREL. ik,
FREJEYE. Fh. BSR4 % .
H XA TN EZAEE, S =056 25 o FRER 0 455 .

dictionary -- 2L

— AN, H pO T B AR B A Y . T DARATA B A hash () Fl_eq () K
YEMIRTSE . FE Perl H#5A hash,

dictionary comprehension -- ‘L {fi:
SEFR— AR R T B e E IR IS R I — PR 5. results = {n: n **
2 for n in range(10) } ¥FAEM—H# n FfE 0« 2 (BN FH., W2 A, £465
FHy R,

dictionary view -- = HILF |
M dict.keys (), dict.values () Fll dict.items () iR [FIAIXFRPF A FHAE . BATHRML Tl
ZHM—AEESIE, X B YL F IR, PR AH R AR o SR A R ) ol ELE
A, BIf#iH] 1ist (dictview) ., Z:N dict-views,

docstring -- SR 4F
YERZE. REE . WS — B B P AR R I . EFE RS AT B 0 2, (H
W GRS IR AT . R __doc_ BT . BT B TAERY, HitE
FETON G0 SO A R

duck-typing -- %1387
Fe— Mg XA, B ARG RN RIE AR e 2B HA TR O, 2 B s
IrEsEE (“REREN T, nRBST, ISAE EMENS 1-.7) BT Ry nm e e 28,
Bt AP AR T o e 2 SR AORIE T R G M. 91 2RAE ] type () B isinstance ()
%iﬂlﬂo (HEEE RS 2R B 0] DA 48 2 8 & FEN#b TS, ) A2 R hasater () Kl sl /@ EAFP
GitE .

dunder
XK H1 £k double underscore” FIEIE R TATFR, FEIR Mespecial method WAFEH . B4, __init__ W
EE4E”dunder init”,

EAFP
SRIFBIHCRIFATEZ 57 B9 SCHEE o iX 4 Python 5 F US4 5 XUk 2 (B e i 75 B S 5 AP AE
FAERE SR B R« XA T PGE KA R R K s e ry fllexcept 184, T HAHXT
FE T LBYL A%, & UL T C i 2 HAES .

evaluate function -- JR{f FAIZ%X
%ﬁ‘g%ﬁiﬁl HIREHAX R T SRAE B A ToRAE ) B A, AN ey pe 1A Q1 1 2R 2L 5
ORI

expression -- ik,
AR S ME R A R OT. Bemihvt, — PRI RIA o Z O . A, RN,
AR EPOAH PLE, ENREH SR —ME. S HAMIES AR, eI E S
reRh . AFTEAR R AV ER I Bystatement , BilfNwhile, TRAEWEE TIEMMIERAA.
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extension module -- § JE itk
DA C s, Cor 45HOBEE, (T Python ) C APL R i35 Bos DI PR FAE 2 1

f-string -- f-2 45 H8

f-strings -- f- {7
WA £ 5 F BT EA R I B R - AR R RIS e T - mn RS . BiES N
PEP 498,

file object -- L%} %
STANATFE M SCA) APL (A read () 8 write () 0 ¥E) MBI FERENX . HREHA) 23
FRBIATR], SCEERTG T DAL PR BLSEME S0 AR A A7 i BGE R I 2 AT IR (15 anbs v
N ARG, BT, FE%) . SRR SR ok k.
SEBR b =R SCEEXT S SR G = ) S, B =) SO A RO . BATNED E
SHE o Mt QSO SRR 2 open () BREL.

file-like object -- 3L} 5t
file object W [R] ],

filesystem encoding and error handler -- 3 RS 4% X, 5 HV IR ALBI 2
Python JI R M HRAE ZR GEMS 71 E M 1) 481 R Gt 4 i Unicode 1) 4 i 305 A IR AL PR -

S R G AR AR A A ARAIE RE AU AR RS BEAE 128 DA Ed . QAR S R G gmt s =X o
VARAE I ARE, W API BREFTBE£2 5| & UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () @é&ﬂ%ﬁﬂ%;ﬁ%ﬁxj&
R G I S AR A R .

filesystem encoding and error handler J24F Python J2 8 i# 1 PyConfig_Read () BRFCRELEN: HS
5% PyConfig {0} filesystem_encoding vl filesystem_errors &l

F 152 Wlocale encoding .,

finder -- 7§k 3%
— PR A R AR loader XIS

MM RB AR Tk EERE WA sys.meta_path ], UM% 0 &R E WA
sys.path_hooks {?'EFHQ

HSH &R B Ao H B F import1ib AT R L4015 .

floor division -- [n] | U R i
] T A BT R B B bRk . ) FBUBEBRE s AT /7 o B, #ikxX 11 /7 a it
BEERE 2, M52 EF S EIERERRE 2.75 . FE (-11) // 4 2R 0E -3 X2
-2.75 B T A4 . L PEP 238

free threading -- |4 2%
R, MR IO S AR DRI 7 Python 45 . 15 MORIRT) fslobal
interpreter lock , FE[R]—H} 2 A FuiF—MEAEHNAT Python FH5i% . Z: I, PEP 703,

free variable -- [ 735 &
FEEXTET, WHE 2 AT e Xny, B AR TRTERA A 24 25 (B i o8 R 8 T
S A A E TS . 25 W closure variable IR, AESCBRILRL , HI T codeobect
co_freevars JEMHINI AT , ZAREA B A Eclosure variable 17 [a] i .

function -- pR%L
AT AT A R B MBI — 2B . 38 7T DA HAR A2 S 4 A R BUR AT PRl i A .
55 Wparameter, method F1:5% 32 L %537 .

function annotation -- FRZkRT:
BV B 2 2 3 L g annonation .

PREPRE I TR 20387 - BIAnPA R BB 2 int ZHOFHHLRIE—4 int {H:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b
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BRBOPR Y TR AR DL o A2 L —T .

2 Wvariable annotation 1 PEP 484, H iR T I IJRE. 731527 annotations-howto DA T fi# i F A7
e fESE
__future__
future 7% &), from __future__ import <feature> F&/NIIREHE M KEAEA AT Python & 1f i A ik,
SRR HE PR TEE IS SOR S 4 i . future  BHCRYICSR T W RER feature B . LS A
fh*&?ii%}{%ﬁ%*ﬁy PRRT DA BRI R AT BB i YO A ENZIE F T AR ER (3E) 78
[ B A R

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

garbage collection -- L ¥zl
TR TN P8 B FH Y P9 A7 22 [B] Y 1 A o Python Jgai a5 VT 80RT— > BERS AR I AN T BB ER 5 | A 07
IRBIR IS S A TR I ) . AT RAE ] oo Aok das il IR [l i 2 .

generator -- 7L %23
W [E]—A>generator iterator WEREL . ERERRMRGE KL, AFGTET HEE viera Rk AE
A —FINAE RS for-THFME BRI next () BRELE—FRHL.
T R A AT R AL, (ARSI O T AT RE R T £ R B2 R E . WERTFEIE - RIKERE S, 1
i I A PR AsEE SLBE S

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

TAyield RURMEIFAEERE, ICARITIRS (EIFRTFERMERER ay 1H4)) . 24 £RE%
REMWIZIS, ELMNEIFOLEIREEIAT (AN [F) T3 UGS IS MBI T 46 1435 16 R ) -

generator expression -- 2k B35 #6535 A,
Wk [E|—Aiterator [expression. B RLAKARGE B RXASGH A E LT —MEH LR, JWHEIY for T
A, PAR—ATNER) 1 T4, AR ARSI INZE REE S — R IIME:

>>> sum(i*i for i in range (10)) # FH{E 0, 1, 4, ... 81 ZFfn
285

generic function -- {7 % pA %
SRS TR 2 B S BAH [ B4R 1 221 bR BNV 2 01 R . 1 Bl 2 080 36 She it o 17 2% (1 P WA
eS8
Y52 Wsingle dispatch R1EFES<H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %
Al Sk npe; WHEN 1ist B dict XA A E K. HT R 2w fLEm.

WL S 2R 42 . PEP 483, PEP 484, PEP 585 il typing Al

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4 )5 i BE2% i
CPython ffRESR TR I ) —FBLa], B O E — i 2] O — N EARAE AT Python byrecode. ML
WA REN G (FF dict SFEEPNERA) X R VTII R F kT CPython SEHE.
SRR BTSRRI T, AU W HE THE 2 AL BREs BRI FFATHE .
ARad, JE LR R B =y PR T R BT A AT T O B BT 45 T He 4 B A BRI
GIL. It4h, TEdhAT VO #HAER 2 2B GIL.
1 Python 3.13 11, GIL AJAfHA] ——disable-gil #AEHC B HEMUREE AT . FE4EH LT 478 Python
ZJa, AT -x gi1=0 BEE PYTHON GTL=0 MliAL 5 J5ia 7. WARMRRE A 2 LAE R
TP PSR T iR s il J] 2 4% CPU B4 S . %7 iRiENs . 155317 PEP 703,

159


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/
https://peps.python.org/pep-0703/

The Python Language Reference, A {Thi# 3.14.0rc3

TEZ WA Python's C APL i, —NRECTRES AW B 27 GIL A BER N . XK AA

—A~attached thread state,

hash-based pyc -- K W75 pyc
687 I X6T B JSC A e (LT B I 1 50 sh ) SR A o A e E T IR R A7 S W% 57
AL 04 R R,

hashable -- n] W57y
— XA B AR A G N A BB MG A (BEREA__hash_ () J5k), Ha] AR Al
MGHFTHER (BEFEA _eq () L) WBEFRR TTooA X5 . WG 5 G 5 H AT A ] e 7
{H USSR A 2 AH 5

TG A PR X SRR P SR AR B A BT, PR DAk S B A A PRS0 s A fE

KZ % Python HH N FTAS PN B X R ER 2 T A Y ATARZS A% (Blans) k7 dh) ARG S: A
AlARZR R (BN TC4LA frozenset) (4 BEMIKICEI NI ARSI . P2 S5
MG BRI TR AR . BN E—E A ME (BRAERS O ER), BN Er A e
FTEMW 1id0 .

IDLE
Python F4RISTT & 527 ) B . idle J2& Python FifE B A7 AT A4 B AR G5 S0 AL AR RE AR PR35 o

immortal -- jic 2 % %
KA ZZAE PEP 683 15| Ay CPython SEILATY.

AR RIBTRAERXR, WEWreference count FGRALHAEN, NI ELEMREARZ AT EKIZA
KPP BC. BIAN, True F None fE CPython FH#JE Tk AR .

KAEXT R AT sys._is_immortal (), Biifid C API 1) PyUnstable_IsImmortal () FFniH.

immutable -- f~A[ZE %} 42
HAEEEAA S . AR FAFERAICH. XA RAGEORAS . AR i
;/I\KWEWE’ MDA EHIRT S . EATHERR 2 B A Er o i g EEER, flanfE Rl
A

import path -- S A J8 %%
MEZMUE (B2 45 R ) HBWSIR, SPBRpath based finder FRAER A B, TEFAR,
WAL E S FRIEHE R H sys.path, [HINREERGABFTEERH FREM __path  JEH.

importing -- St A
A ) Python AU EE A 75— S Python AUAS T 6 AL 7

importer -- 5 A %3
BRIFMBBIRRI R SR BEJE T finder XUg T loader .

interactive -- A3 If.
Python 47 7 — a2 B AUERERS , X BWE VR ] ATERPREER AR AT 5 S AR A ERIA =X, S RIS
BRHGR. AFAESHMES) python Ard (1] DAFEARAGTH AL 32 32 B rfr g A0 B 3 BT ) o
TEMHANE B A B R AR E 78 (GOME help (x) BREL) . A R EBX LR,

2= I}, tut-interac,

interpreted -- fi@ Y
Python —@FfEREAUE T, S RMIFIIET , BAME D H T 4R AAAE T
AR . X MO TR SR T DAE RS TR M @ v AT S T . REALE E
A g 85 5 A 0 I R, (R KRR P A A2 TS 8 . & Winteractive,,

interpreter shutdown -- fiEREES M
TR KPR, Python fRRERSRIHEA— MRS T I B BAP BRI A © A B9 UR , Bl Al
B EENTREE S BRSZ WA e % Xa % P e s e 555 | EE g £t
HPAT . FERAN BT RIS T RE BB A s, BRI RO SR A TR R (5 W5l
TA R S5 )

FRREAR T ZE RPN 2R N __main_ BOREIE AT A 58 AT -

iterable -- W[ X} 4t
— BB AR [ R AT 5 . ATER XTGBT 5 A P P28 (U 1ist, str fll tuple
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55) PARHELEARIFA AN dice, ST AT 52 PARARAIE LT iter () JPYRBUSEBL T sequence if
MH__getitem () JIIAHYE E RIS

ALERXST R 9 T for MER A 2 HAh TR 2 — NP )y (zip O map O, ..)e 24—A1] %
RIS GAE RS EGAE AN E R iter O B, BoRPNEXT S ERS . X R ER S E T 4HE
LR W . EME AT ERXT SR, (REWEAFEIHM iter 0 H HEABLE ST S,
for TEA)4 BB AR FRARLEEEAE B — NI I A0 R iy 4% 725 B ) SR GG IR A IRk R s . &

Witerator, sequence Flgenerator ,

iterator -- 0%
FRFR—IER AR AT S . BRI HERERN _next__ () H¥E (BORFHAZ L N E RS next ()
FEBA R B I 2495 s T B PR 5| & stopIteration 5. X B EACAX S H
PIEARIC AR, I __next_ () FEHLXFKRTGIK stopIteration, AL EA
_diter () WEHPRREBNZERSNZ A S, FItERER0E maS T EAXTS, g H T HALRT
ERXRIEHN I E . — A EEFIINESILE 2 2 R B BRI A, 252X 5 ()
W 1ist) FEVRFFUCRFHAZ A iter O BREECRTE for TEIA I BFER S P2 — T E AR AR . AR
TEPLIE DL AR 221U A28 W 2R [ HE 2 kAR AR e R 1 IRl — ik R x) &, TR Rk

B R —NEHE.
25 B A A typeiter,

CPython %A iR HlHEA TR AR E X _iter () BEK. HWEERENE H H 4 CPython H A LRIIE
LA R AR 2 2.

key function -- & pR %}
PR PR R R, 2 RENS IR M T HE s HEL AR T XS 4. B, locale.strxfrm()
A T A B A I HE Y 298 i HE 4

Python "G ¥ 2 T A #f su 1 M B ek R = Hl oo R 9 HEAL 84 4 7 e H P 238 nin0),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)L&
itertools.groupby () .

A Z R0y AT AN — KA. B, str.lower () Jy kAT DA A 2008 RN HE P 1) B R AR
ﬁ,ﬁé‘, %E@ﬁﬂﬂﬁﬁlambda %%jj_(iﬁ}{%ﬁﬂ@ﬁﬂﬁu lambda r: (r[0], r[2]). thﬁ[\, operator.
attrgetter (), operator.itemgetter () fil operator.methodcaller () %ﬁ%@é&ﬂ‘]i/\’f@iﬁ%o

THER HFHET RPN i e K 7w 1

keyword argument -- Yo gt 5 5
Z: Wargument ,

lambda
B — A~ Bk expression 15 B 24 PNICREN, ik s AE W BIERAE . A7 lambda pREL F)VE N

lambda [parameters]: expression

LBYL
EERIEBER” RIS . XA S KA S AEREA TR B 2w e A A iR A
BERAME 5 EAFP J5 SAG O EE, AR U RO £ £ 154

L LRI, LBYL TN S 8 “AR” Ml “BR” Z RS Mg, pilan, AR
if key in mapping: return mappinglkey] AIBEHI TYEARE#RIEZ J5 HAMLARI mapping H7%
BT key T4 . RN AT RT SE B 66 1) EAFP J7 2R bk o

lexical analyzer -- i) 75: 53 b7 2%
2 A EHIEXLHR; S Wioken.

list -- %1%
— i Python [N #sequence. EIRZ RHIFR, (BB HERLT HAGE T hoogkdmIpsE=R, Fhvimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| i 55X
b3 —AN 7 5 i B A B A JC R I IR M 2 R 5 R ) — PP R E B L. result = ['{:#04x}".
format (x) for x in range(256) if x % 2 == 0] RFAER—A 0 F| 255 JLHE A+ 7S 32 H 45
%Xﬁ&?ﬁ“% (0x..) M. Hir FAZAEER), WREIEN range (256) KT LRSS
BEALHL
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loader -- I# 25
TN AR N5 . B8 X exec_module () fll create_module () i PASEPL Loader #
. AT A A inder B 5B
o BB ARG
e importlib.abc.Loader

« PEP 302

locale encoding -- i 7% X IS 2
£ Unix I, ‘B2 LC_CTYPE &5 XKW 4450, Br PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FiXH.

ZE Windows [, B42 ANSI fLEETT (40: "cp1252™),

7E Android 11 VxWorks |+, Python ffi fij "ut £-8" VE Rl = KA igs = .
locale.getencoding () AP IARARIUE F K i 3.

5% 2 [Fl filesystem encoding and error handler

magic method -- AR J5 7k
special method W3EIE = [F] .

mapping -- W4t
- ﬂj :‘E :H“: H: ,J%T ﬁ% 7 EBZ 9-JF ; W T collections.abc.Mapping Ej collections.abc.
MutableMapping %%%%%%ﬂﬁﬁ{iﬁ/‘Jg%&Xﬁ%o lﬂﬁ%’é?@gﬁﬂ@ﬁ“%@jﬁ dict, collections.

defaultdict, collections.OrderedDict [/j\& collections.Counter,

meta path finder -- JCIR T TR ES
sys.meta_path E"J}%%Fﬁi}glﬁ] EI/\Jﬁndero ﬁ%ﬁéﬁ?ﬁ%%%mth entry finders ﬁﬁ%ﬁ%1ﬁ%$*ﬁ [ .

TEAYFE importlib.abc.MetaPathFinder | fRJCIEAEETRAS T sm ryE.

metaclass -- JGJR
— P TRIERM . E A ERAL . RFIMERINE., juRNTTHEZ R =ASHOF A1 EM
R . RER A TH )0 R S i 5 A 2P ft— 1 ERIASE L . Python iYRRMNZ AMTE T W DABIEE B &
Mt K A PRKIEATEXATH, (H4FTEE IR, o] SEAsR K P i s Ty %
BAICHH TR B H & MRk, e, Sco sG], DA 2415 .
BEZFES L.

method -- Jjik
TER R E LIRS AnARAE ISR L — A @R R, 7 R B G A S —
Aargument GBE 4N self). S0 function Mnested scope.

method resolution order -- J5 /@) 7
D5 Y SR T 59 2 A A R 53 I 8 R LSRN . 3% 2 5 python_2.3_mro T/ H 2.3 KA1 iGE
Python fg AR BT SE IR -

module -- itk
X502 Python (RS —FPZH 2L A RIHC R A ML A4 2500, P& 4E A Python Xf4e. #5
PATiE i importing BEAEREIN 3] Python Hr
75 Wpackage

module spec -- Bl Bl
—A g asa, s TR X A B /2 importlib.machinery.ModuleSpec
M
FIES AL AL DL o
MRO
2 Wmethod resolution order
mutable -- B 25X} %
AJABXT R AT ATEH: 10 () ARIFREDERIG O B HEBUE . 53165 Wimmutable.,
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named tuple -- H.# 5040
AR “HAATCH” AT TR 4k 5 ocd, I B e] &5 [ JE b Re il A FRIE R Uy by i) 2 8L
B AR R E A AT RE A AR
HENERBMETHLICH, 645 tine.localtime () Ml os.stat () FJIR[EME. H—PHT2

sys.float_info:

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

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance(sys.float_info, tuple) # f;? f‘ ﬁ:fﬂ
True

HERZTTH RN E R (Ihan Bmsl 1) o sk, B4 oo vl 5 A e U tuple 4k
HRH 5 SRR AR B ORI . X AT Lo s, BUE WA DAl 48K typing.
NamedTuple, ﬂ%ﬁﬂﬂlf@éﬂl collections.namedtuple () ﬂéﬁﬂ@o E*ﬂ'ﬁiﬁﬂi%{)ﬁﬁﬂ#%
T Lo E Bl N B B2 ST A A 5

namespace -- fiy 443 0]
WAL AR BT . A S0 A RS RMNER, AR mREmaSh ()l
HBZW) . s Iﬂpdfﬁiﬁﬁﬁ(qﬂk%fi?ﬂ%ﬂ%% Bi4n, K%L builtins.open 4 os.open()
Al IE A E A2 2 (BR X ) o i 45 2 [R]85 2k B A TR A ke S B A bR BSOR S B 3 v T 2P N
AT ZEP . U, random.seed () B{ itertools.islice () IXFE VLA T X LR EGEH random
5 itertools B BISLENEY

namespace package -- iy %23 [i]42
— M TR AR BIpackage s A4 23 [BIEL W] AR SEAR TR, BART 58t A R T regular
package P EATEA _init__.py jdﬁF

fiir 44 23 [ Fe e LA AT R 2238 A A SRR A0 . TR A OL T, WIS H regular package .
LTHEZEE, WS PEP 420 fildg & =1 e,
A £ Womodule,
nested scope -- iR £ 1
T UG IS REARE T . BIAN, 1675 — R W R BRI DAS | I R Ae 7. 8T

AR E VR A UG | A RO XA ok SRR 2 R B S #PA2 IR e 2R . 260U,
SRR W T 4R & 2500 . Bt nontocal J ST ALVFS ASME M B

new-style class -- JA R
X H HE A T A B0 R 2B W IEFRE . 50 Python fitAs /\ﬁ%fﬁ REfE 1
Ezf;gon i}iﬂ@ﬁi?ﬁ?ﬂa, W siots . HikEs. FHEEY. __gerattribute (). EKIEME
N \]ﬁk o

object -- Xf %
AT EARS (BYESUE) AT AT () B9EdE. object t 2T ilnew-style class 15 T
EHE .

optimized scope -- C AL TEH] 1
AR G 15 P A PR 2 S0 43 NI L BR SRy AR A8 B A4 PR AR FH I, X AR X S 4 R S A T
fbo EEXFRREL. A pidn. PhRR. HESEURIA iR B R 44 A3 (AR X A 1 AU T ek
R KRR LR S T A 1R A, R IRLE A T i SR A Jm il A e
FIEAE AR T LA i F 3k

package -- {1
— A A A TR B T ML B & TR Python module, MIEAR LG, WEHA _ path  JEHEN
Python A5k,

%52 W regular package Flnamespace package.

parameter -- JE 5
function (BI7YE) & SCHfd LK, BIE R A2 —argument (BTERLERFIN, £
NEZ) ., ALMES:
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« positional-or-keyword : (I EB R T, HHE—NATDMER 1L H 220 AR DA X 525 S
BAMES . XREGARIES R, GIITTR T foo F bar:

{def func (foo, bar=None): ... ]

« positional-only: {USROCE, F8E—HAEHL A EE ARNSE (WRMEIES il ek BoE
MRS ER A ENZ T A 7 FAPRE X, BIARTET posonly! FI posonly2:

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

o keyword-only: {{FRKEET:, FHE— D HEBHE KEEFEARNSE. (URXEFIES @S
PREE LTE S8 Feh & AW A B S ETE 2 DA E T S 2 Jiit—1 * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

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

« var-positional: WAZ{IE, 55 W] ARt — MEBER B AL E S E R 7S (At
WSOEZNESHZIG). XMESLELTEESZAFRENE  RE L, BT m args:

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

« var-keyword: WAZ KGR, $55E A MRIUEE AR I KT SR (e HAIE S E R KX
BYSHLIG). RFIESAEEEIESAMETINGR ~ 23, BIAERER kwargs.

e nl DA 45 E PTEMIAE SN, tha] DA R al e SR e BRI -

512 Wargument RiEFLH . SEEES RGN F R ILE N, inspect .Parameter 2, JH4E
L —# LK PEP 362,

path entry -- J A 1
import path FE—ASEMALE, SWipath based finder [ B IRTL S A RIS

path entry finder -- ¥1% A LI FEEE 2%
F—n] X2 sys.path_hooks (Bllpath entry hook) 3 [W] () finder, HAP*I4 eI path entry
e R .
i5% importlib.abc.PathEntryFinder DA T fRIEGFEA L& AR I sL LR 45 v

path entry hook -- #&4% A 11%)T
— PRI G, AR HE A AR E path entry WL OL T REBE G sys.path_hooks
BN 23R [8l—path entry finder

path based finder -- 3% T #1200 75k 5%
BRI B L (2 P, AIAE— import parh AR AL

path-like object -- J5 12k} 4
KB RGEHERIN G BRI R A — D FRIRHEER str B bytes X4, &
PAg— ST os.PathLike WMUIYXIG . —A3CHF os.PathLike PMUPXT R AE LTI os.
fspath () @f&iﬁ}ﬁ%ﬂy str ﬁ% bytes %ﬂﬂ@j{f@fééﬁﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
IR BIREH IR SRS str 8 bytes RBUMEEIR . X5 2 H PEP 519 5] A,

PEP
“Python #5RFE” I UHHE . —A> PEP jilg— it S0k, HIokm) Python #hFRMHE(EE., Bifl
iﬁf’l\ Python [ 341 o H R BAEE . PEP 1 24 B2 SRS B 1) B R RS AT SRR 1 i B
BH.

PEP W AE A5 ) F- OB Rr s IS R A DGR o ) R B At DA B A b 25U AN Python (350 23
5 ORI EIENLE . PEP BVEE A SUEAEAT DX FREE S 3, RS [ 3 A e A SRy
%11, PEP 1,

portion -- ¥4y

A L — At 40 258 T R BRAS B SO (AT BEAE I T —A> zip SCPF) , FLAGE UL PEP
420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B AP 248 BHERTEARME R 10) 5 3 A HE AR IE 2 A B F e 1. BRI Ml oA
P ERUE, (HRZEHYARMC N E, W] BETEA% DI 1 A W B G O T 67 ) e Al
R (HREEBRIZED ). WAESOFA SR IET - UE APTYINA Z Bl R 5 B3 1 ™
TSR R A BT A W] BB 2 XA -

IR E APTRUL, [ 5 AARAER BB S “ e a BT 587 —— A ) AR A I
HhE RIAT R S SR B — b i) J A A A T 5

X BRAL PSR ARV RS AT HE . R 2T WA K PR T SRE BT IR . 1% I PEP
411,

provisional package -- 7 1,
Z: W provisional API

Python 3000
Python 3.x T FFEIIIERR (X2 FAEMA 3 R TR EE T st T 3 T ) A itk
/_% ﬂ‘j LLPy3k37 .

Pythonic

TR B — B AU KB 1 Python 15 5 I A UM FIEILES ,  T0AS e (T AL 5 i
AR SR SRS . B4, Python [ I KUK A2 B T o r i RIIREAAME J— A T IE AU R i By
JLER . WEHANE T BA ARSI BGE Python 1A I S 6 — ey 4

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

TR I Y B 575 B Pythonic (7 52 X FERY:

for piece in food:
print (piece)

qualified name -- [{ & %
—APASS R AR, R MBI 4 SR VR B A b SO AN S IRBE A i
77, MKE UL PEP 3155, X THcm 2Bz, e S gan—E

e 2
>>> class C:

class D:
def meth(self):
pass

>>> C.__ _qualname_

ICI

>>> C.D.__qualname_
V"€,DY

>>> C.D.meth. qualname
'C.D.meth'’

Y TS A, TS IR & AR BRI LSS PR B B A, Hh & H A
ﬁ@f@, ﬁMﬁﬂemail.mime.text:

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

'email.mime.text'

reference count -- 5| Ji 1%
RN RTIHECE . A— DRGSR, Reokiimmortal Xt
SEGKEAHAE 5 T, I AT SR IEA 2R, 51 70 Python (A Hi5 K 15
W RATILR), HERCPython LI —A XA ITTER .. FR/F A AT sys.getrefcount () B
BORR IR E X Z 5| HTT4L

165


https://peps.python.org/pep-0411/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

The Python Language Reference, A {Thi# 3.14.0rc3

FECPython W, 51 VRO ERE BT s SCAYMEL: XS A495 | I DA SOZ 82 Python AURS 52 R
W73, ATRES AN [T AT iy 22 57«

regular package -- % ML fL
e M ipackage, BIMMELEHR —4 _init__.py HFRTHR.

%2 [ namespace package.

REPL
“EERL-R{E-FTE1E3A” read-eval-print loop 4R S, interactive fERERS shell 55— N4 .

__slots__
— P ELESS TR B, A TS R RH S I SR R T R R SR 1 LR AT IAE . BRI TG
RFAT, BRI ALS), B HRETEDEIE I TR, BIAMRFE NN T,
HHE A5 KL

sequence -- J3: 51|
—Fhiterable, CXFFEL__getitem () FRERITENA ARSI TR TCE TR, I L
T—AREFFNKER__1en_ () . WEFHIFEBAE list, str, tuple fll bytes . WHHE
B dict 3 FE getitem () Al __len_ (), HEMEIWLGTARFS], F e HALE
W hashable SETI AN BEBEOCEERITE.

collections.abc.Sequence EFEE 2‘& = % ;HE e T — /[\ I Eli '%’ E’\J EE- | s 'E’ T{igetitemi ()
M__len () Z&f\, JZ_E{{EjJI]T count (), index (), contains__ () fMl__reversed__ (), ;;f)ﬁ_',ﬂ:ljij’f
R O RBIN DA register () SREAHAM . BARICE X0 1 720 7 ¥ 2 30k, 5217
W FA A

set comprehension -- 555
AL — AT IEACKT R R A B e R IR M g5 SR AR G ) —FP B E B, results = {c for c
in 'abracadabra' if ¢ not in 'abe'} FFEBFEAEES (', 'd'}. B A, BEHLEHF
AL AT

single dispatch -- Y15}k
—Fgeneric function 53PRIG, HILIRET BASEIN L BRERT .

slice -- YJ )i
W RS T g sequence )—F X 4. PRt FH FAsbric R EVER, £ 0 PAHIL
AL S BE I8, Bl variable name([1:3:5]. 465 (FhR) ARicteE N3 s1ice Xt
%,

soft deprecated -- ;37 /1]
B S APL AN AES SRS R, BESH RSP E A EZ2. XM APT R
FAESCR IR, (BRSPS n) TR .
HE@EPFE AR, HFEAA APL BRI A2 & 5 &
Z: I, PEP 387: Soft Deprecation

special method -- }5% Jj i
—FHy Python F=XTH 3, HOR A AN BB A T4 i BAE G ANAR N5 45 . X FP L a4 ki
HREACHBUTRIZ . FRR TSR S WAt 7k o ik 4 AR

standard library -- i )%
YERE J7 Python fEREZR XA LR 0 — Rl R AR 60, Ak R i 6. R G L 5E
glﬁ@ﬁfﬁ% REE . ARG ESCHAD SRS RN A28 . FH 96 SCRY WTAE library-index £

F1i 5[ sys.stdlib_module_names JREUVT A 0] FARME FEAR AL BRIV S o

statement -- j& 4]
BRI (— MRS ) MR — 2B ] DL —Pexpression BEANHTA KAEFN
LEKy, Bltnis, while 8f for,

static type checker -- F 2 RIAG 7 75
P Python ACRSH #EAT 404, DA R BRI GI anPF 5 45 R AP LR B Sk L7 PAK
typing HEH.
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stdlib -- Brifii g
standard library W45 .

strong reference -- 55 5| Hi
T£ Python ) C API 1, 55| @48 A5 B A Bt g5 1 i . FEQES | B el
W py_1NCREF () SRARHGRS | MAEMERT | ] @ i py_pECREF () RBEINE

Py_NewRef () PREXAIHE A T — XS sns | . W%, 7R FASRE | FH B9 /E H 3 e
Z5w5| H LA py_DECREF () PREL, PAREGT]H A -

152 R borrowed reference,

t-string -- t-" 7245 it

t-strings -- t-"24F i
WA © BT BT R T R A AR R T A e L S .

text encoding -- LA ISR
7r Python W, — A4 ER 22— Unicode 0S5 (FEFEI SN U+0000--U+10FFFF) . N T BB (B i —
MRS, EFRERTIME R —RFEAT

e 1 15 211 KA o e s e D5 71 € B 1 1S e 5 2271 e s TR B €SS i S 7
7.

BRI SCA AL Zithas, EOIBGENRA" SRS

text file -- SCA Lk
— MRS LS str XM file object. 38 HE— A SCA SO S BR 2 U 18] — AT 1) 75 B9 B0 T B
B4k Brext encoding. SCASCAF MBI FAFE PASCAA S (1o 8¢ 'w') TS, sys.stdin,

sys.stdout [/)L& i0.StringIO E@;WHO
HiESFEbinary file T fRREWSTEE T AT 2 1 SCIEXTA

thread state -- ZEFEIR A
CPython j2{7HfAE—A~ OS LT G E . B, X G ER Y a T4, IR
SRR IR A S

TR R IE B — Y OS Zife, (HAREWRERA L TR ARDIRAS . TER—MIE DL
T, ATRESLERIH Ao EATH I —AS

8 K £ %1 Python 1Y) C AP #8354 —attached thread state, [§3E— A RBOCR B EH] TR
oL FATS R LA T E— M ImERRRE T .
A LRSI E T — A B RS, (B ERER fT R 2 AR, s —1> OS £
RINZANEIRE . K A Z RSN AR T RS 90 IR LR, (BAEE— e 2 E—
LA H B — AR T AR 4o
S SRR 2R RERR ol T e .
token -- i} 70
—AEAR/NRTT, AT S @R 290 %) . AR, . FEAE. BRI
IR TCRFER .
tokenize BIHONTHMEEE T Python FTRIEM MR . token B TAH X&FIHCRBMIE L.
triple-quoted string -- — 5|5
HREAW =AEEANG ]S () S8R5 ) WERSR. ENEDRESEREH A5 5
PR 2R, B2 ZFAL. ENARRTE AR NS RS LR FG SR
Z, HFHAT B AT o T A, RS SO AT BRI BT .
type -- S
Python XJ R A o & B JE T 4 BN REELAGFR e IR, X4y K80
H ciass  JEMRVIHEIEH type (obj) FRIRHL.
type alias -- 375 #
—ANRARY[E] S, AE Ty O R S BUR B 45 e AR AT
RN A E 2 ik 2 22 A% . Biln:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z W, typing l PEP 484, H A X L REAY TR IR .
type hint -- J37 7 it
annotation AR . FRJENE. BREVIE S BUR [ME S E TR 22,

FAUPLIR S M BT A2 Python ({58 IR, HEAIR 5 £ 26 & 2 RA AL, EN1ERE )
IDE SE A% 4 5 EAY

AR REMERRE BT fE T M typing. get_type_hints () KGR, {HJEHBAE &N
ANHTPA,

Z ), typing Fl PEP 484 H A X B RE IR0

universal newlines -- i Hl #if7
— MRS T, AT A f S # R TS AR & . Unix (T4 ZYE " \n' . Win-
dows fJZY%E "\r\n' PA M IHJi Macintosh ({25 E '\r'. Z Il PEP 278 F1 PEP 3116 F bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 28 HbR7T
AR 2K g M annotation.,

AERREAS RSB IR, n] e oy HUK(A:

class C:
field: 'annotation'

AR RREE E IR R 2w - BIANA N A B2 int RAUAY(H:

[count: int = 0

A AR EE A AR DL 7 A2 0 A5 2] —T7 s
Z: I function annotation, PEP 484 Fl PEP 526, Hrp3#idA T IhEE. 75452 % annotations-howto DA T
fR e FAARYE () B A SR R

virtual environment -- Kg {3055

— IR M ECRR B s T IR ERSE , Fui/F Python RN AR P A 42 FI T2 Python 73 & (A
2T IREN R — R GE LazfTHHA Python [ R FFH94TH -

FHZ, venv,
virtual machine -- L
— & e B E LT EANL. Python MEAIAL AT $A T i dmidg T 2E i byrecode

HERIBTRF
XTI A XOGBFAT <= FBURMARE RIS B E A fig—H

Zen of Python -- Python Z fifi
51| Python Bty 5424, A BT RSN XMIES . AF R RN A R HRAA SR
FFH# N import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

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

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

B.1 Python TRy kE

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

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

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

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

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

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

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

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

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

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

Cawy
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER
trace AT PAT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #k
uu G AL AR A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.
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2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining

(BETID
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
(A

184 Appendix C. P52 F0iF T]iE




The Python Language Reference, A 1ThRZ 3.14.0rc3

(#2 E50)
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 {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec
YEH decimal BEHFZM _decimal C ¥ 2 i 114045 T libmpdec PERYRIASAE ), BRIEF A BCE T

—-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:
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1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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(B L)

of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE .

C.3.20 asyncio
asyncio BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR
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IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

(B L)

C.3.22 Zstandard 435F

Modules/_zstd il Lib/compression/zstd ] Zstandard 4} & f2 2T 3 H pyzstd JE BCHE, BAUET

Ma Lin S HAWTTERE . pyzstd fURSAY 7 %R T 3 453K BSD 14 AT IE:

Copyright (c) 2020-present, Ma Lin and contributors.
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 copyright holder 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 HOLDER 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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JRALETA © 2001 Python #iff B4 2. LR FrAAUR .

WA © 2000 BeOpen.com. 4484 FTA A F] .

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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__name__ (13 /& 1), 30
__name__ (RBEH), 34

__name__ (function M) ,28
__name___ (method )%’(i) , 29
__name__ (module BE#) ,30
__name___ (type /E‘fé) , 34

__ne__ () (object jf/f) ,42
_neg_ () (object F¥) ,56
__new__ () (object 7}‘/2) , 40
__next__ () (generator 7‘]’&) , 84

__objclass__ (object EH) ,46
_or__ () (object jf/f) , 54
__package_ (7};!:5’\‘5’7’&), 30
__package__ (module E%) ,31
__path__ (183 /B 1E), 30
__path__ (module E’ﬁ) , 31
_pos__() (object Fi) ,56
__pow__ () (object 7?«‘2) , 54
__prepare__ (GLEF %), 49
__qualname_ (function F%“lﬁ) , 28
__qualname__ (type EM) ,34
__radd__() (object Fik) ,55
_rand__() (object F¥) ,55
__rdivmod__() (object F#i) ,55
__release_buffer_ () (object F i) ,57
_repr__ () (object F¥) ,41
__reversed__ () (object jf«dﬁ_) , 54
(object 7‘7&) , 55
(object f&) , 55
(object 7‘,7‘,/35) , 55

__rfloordiv__ ()
__rlshift__ ()
_ _rmatmul__ ()

__rmod__ () (object jf/f) , 55
_rmul__ () (object F¥) ,55
_ror__() (object Fi) ,55
_round__() (object Fi) ,56
__rpow__() (object F¥) ,55
__rrshift_ () (object 7‘7‘%) , 35
__rshift__() (object F¥) ,54
__rsub__ () (object jffi‘) , 35

_ rtruediv_ () (object Fi#) ,55
_rxor_ () (object K@) ,55

__self__ (Fik/EM), 28

__self (method f:@’(ﬁ) , 29
_set__() (object Fi) ,46
__set_name__() (object Fi) ,48
__setattr__ () (object 7:7%) , 44
_ setitem__ () (object 7:7‘,/%) , 54
__slots_ , 166

__spec__ (RH/& 1), 30

__spec__ (module E) , 3l

_ _static_attributes_ (jéﬁr%/fi), 34
_ _static_attributes_ (type E‘L&L) , 34

__str__ () (object 7\7‘/2) , 42
_sub__() (object Fik) ,54
__subclasscheck__ () (type 7\7’«‘2) ,50
__subclasses__ () (type ﬁ&') ,35

__traceback_ (7%‘%45;7’(1), 104
(object 7‘,7‘,53) , 54

__truediv__ ()

(object F i) ,56
__type_params___ (function attribute), 27
__type_params__ (£ E), 34
__type_params__ (function EM) ,28
_ _type_params__ (type B) ,34
(object F i) ,54

__trunc__ ()

__xor__ ()
{(} (JL3E7)
FHESR, 82
BAFHEFHELR, 15
TR, 82
| (B2%)
operator, 91
|:
B BE, 101
~ GRRT)
operator, 90
==
operator, 95
T 4%, 25, 26, 87
AR, 100
XK, 23
RV
object —— X #%,25
ATEXA
F %A, 40
AN EXZ, 23
7, 90
34
arithmetic operation, 90
%I operation, 91
—#HBETFEE, 18
KL, 133
R %, 35
56
operator, 96
1E &, 63, 64
R¥EF, 11
W HEA4T,7,8,13
HEER
attribute —-- B, 24
attribute —- B, A, 24
method —- 4, 166
I, 64
SFHEE
PYTHON_GIL, 159
PYTHONHASHSEED, 43
PYTHONNODEBUGRANGES, 37
PYTHONPATH, 76

P B EX
function -- ®#,27
function -- ¥ call, 89
method —— F ¥, 28
P B E X &%
object —- Xt#%,27,89, 124
FP 8 X7 %
object —— Xt £,28
GBS
import, 106
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%6 T e %, 90
AL
operation, 91
7,133
é
list, 82
TG4, 25, 81
ZA47.8
KA, W, 35
XA W%, 129
% S
attribute —— &M, 35
attribute —— & B{E, 35
call, 89
object -- X4, 32,35,89
EPSE S
call, 32, 33,89
&5l 1E, 25
MR T, 118
KRR, 4
KEMA termination model, 66
4
global name, 108
name, 63, 100, 105, 106, 124, 126
HA, 126
HmapEAFE R (FEXH) .8
HE
WE &%, 108
%3, 9
B FEE, 18
ATHM, 7
fTH##.7,8
fT#4,8
i
integer, 25
A,
dictionary -- SFH, 82
iterable —— H ¥R £, 95
T #0888
R 5, 7
R
name, 103
B 133
%A, T
BRI, 9
B, 4
EE
c, 24,25, 30,92
Java, 25
BT RS
Rz
=, 102
1, 90
T E
attribute —— B, 100
class attribute —- B4, 32
expression -- Rik#R, 94
statement -- JEA7, 26, 100

target list, 100
T 4%, 100
¥k, 101
5, 101
AR By, 102
KL attribute —— B, 35
BRI R, 94
i
%, 39
BEHT, 71
#7513
RREF, 11
N, 134
B HAF, 20
iH 5, 81
KR, 96
% AT, 7
EHHE
name, 100
ER
operator, 40
#F
import, 71
path, 71
THE, 71
12 66
£k AL, 66
4,82
5 /B X, 82
EoXA
object —- Xt 4,26
3k, 90
Y
KAE, 96
FEAR
method -- ¥, 162
BROAE

parameter —- % value, 125

A

abs
W B &5, 56
abstract base class —- ﬁﬁgﬁ, 153
aclose () (agen 7‘7”/55’) ,86
and
operator, 94
¥4, 91
annotate function -- 7]‘/]?&@#(, 153
annotation —- 7“/3?&, 153
annotations
function —- ¥, 125
argument —-- 7%%&(
function -- H#, 27
B HUE L, 125
Vi JH 7 %, 88
argument -- %%, 153
arithmetic
conversion, 79

gL ]
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operation, 3t #|, 90

operation, ¥, 90
array

module, 26
as

except ¥ 47,113

import &4 statement, 106

match EA], 117

X4, 105,113,115, 117

with &AM, 115
as A, or R, HIEKX, BRAEA, 119
ASCII, 12
asend () (agen j?kﬁ) , 86
assert

statement —- iE4], 102
AssertionError

SH, 102
async

KT, 127
async def

statement —- EA], 127
async for

statement -—-

TR T, 81

async with

E A, 127

A, 128
asynchronous context manager —-- ;?;$’j;7<
XA TEE 154
asynchronous generator —— ¥4 B &
asynchronous iterator —-— ;?ibﬁ%fﬁ%§,29
function —— H#, 29
asynchronous generator —-- 5?25@552%%,154
asynchronous generator iterator --— ;?25é£
& f5 3 R A, 154
asynchronous iterable -- 7?1‘— ‘/"/F _EJ' 3% T‘h Xﬂ' ﬁf{,
154
asynchronous iterator -- §?é5ﬁ§fﬁ%§,154
athrow() (agen ¥ ¥%) .86
atom, 79
attached thread state —- [ BIRA, 154
attribute -- &M, 24
class, 32
Mk, 103
51 ., 87
ZA KpEK, 24
B gk, 24
K LA, 35
{8, 100
W&, class, 32
T (B, 3R 524, 35
attribute —- &4, 154
AttributeError
¥, 87
await
bz 89, 127
T AT, 82
awaitable —- TT§§%§X¢§2,154

statement --

b'
FYEFHE, 15
b"
FHEFHE, 15
BDFL, 155
binary file —- Z 34| CHF, 155
block, 63
code —-— TE55,63
BNF, 4, 79

borrowed reference -- f# A\ B|J, 155
break

statement —— JEA, 105,112, 114, 115
builtins

module, 133
bytearray, 26
bytecode -- F ¥, 35
bytecode -- F ¥, 155

2

bytes-like object —— FH A%, 155

C

c, 13
EE, 24, 25,30,92
c #4156
call, 88
function -- W, 27,89
method -- ¥, 89
procedure, 99
W& E %, 89
W& 77 %, 89
SLHA, 53, 89
F F B % X function —— R#, 89
K Lp, 89
k3t 4,32, 33,89
callable —- E@ﬂ%fﬂxﬁ%{
object -- Xt #£,27, 88
callable —- F A X%, 155
callback —-- [, 155
case
match, 117
X7, 117
case ¥, 118
chaining
S, 104
3, 92
chr
WE B, 25
class
attribute
attribute
body, 49
name, 126

-— B, 32
- B W, 32

4,32, 89,126
statement —-- iEA], 126
£ X, 103,126
LA, 35
M 2, 41
class —- 2,155

object —-
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class variable —-— }*{”iﬂ 155
clause, 111

clear() (frame F3) ,39
close () (coroutine 7‘5/%) , 60
close () (generator jiff) , 85

closure variable —- FA% &, 155
co_argcount (R ART £ & 1t), 35
co_argcount (codeobject JB) , 36
co_cellvars (RAGT % B 1), 35
co_cellvars (codeobject }%’H&) , 36
co_code (KA £ & 14), 35

co_code (codeobject }E‘ﬁ) , 36
co_consts (KA £ /& 1), 35

co_consts (codeobject E’&) , 36
co_filename (KA £ & 14), 35
co_filename (codeobject B) , 36
co_firstlineno (X AL £ /1), 35
co_firstlineno (codeobject F%"fi) , 36
co_flags (RAGx} % &), 35

co_flags (codeobject /F-%“l‘i) , 36
co_freevars (R AT £ B 14), 35
co_freevars (codeobject B) , 36
co_kwonlyargcount (K axf £ /&), 35
co_kwonlyargcount (codeobiject EH) , 36
co_lines() (codeobject F i) ,37
co_lnotab (P{/@ﬂd— %\EJ’&), 35

co_lnotab (codeobject )%”ti) , 36
co_name (XA %S £ & 1), 35

co_names (RAGx}T £ & 1), 35

co_names (codeobject E‘%‘lﬁ) , 36
co_name (codeobject /;%‘fﬁ) , 36
co_nlocals (Rt £ E ), 35
co_nlocals (codeobject EM) ,36
co_positions() (codeobject 7]”]%) , 37
co_posonlyargcount (KA £ 8 ), 35
co_posonlyargcount (codeobject EM) ,36
co_qualname (X A3t £ 5 14), 35
co_qualname (codeobject B) , 36
co_stacksize (RALX; £ 1), 35
co_stacksize (codeobject EM) ,36
co_varnames (RART £ & 1), 35
co_varnames (codeobject }%’T&) , 36

code —— TJ(‘@
block, 63
collections
module, 26
complex number —-— ﬁi&, 156
compound
statement -—- i%é], 111
context —-- _]:—FX, 156
context management protocol —- J:_FX%EE
L, 156

context manager —-— J;'F;‘(%ij!é_%%, 56
context manager —-- J:—FX%EE%E, 156

context variable —-- _I:'Fi’\’?ﬁ, 156
contiguous —-— ﬁﬁ, 156
continue

statement —- B4, 105,112,114, 115

conversion
arithmetic, 79
string, 42,99
coroutine —- JWFE, 59,83
function —- E#, 29
coroutine -- mﬁi, 156
coroutine function -- mﬁi@%ﬁ 156
CPython, 156
current context —-- HéﬁﬁJ:TX, 156
cyclic isolate —- fEE[RE, 156

D

dangling

else, 111
dbm.gnu

module, 27
dbm.ndbm

module, 27
decorator —- XM, 156
DEDENT 4%, 111
DEDENT #7iG, 9
def

statement -- B4, 124
del

statement -- JEA4], 41,103
descriptor —--— ?%ﬁ%g, 157
destructor, 41, 100

dictionary —-- ?J}ﬁ-
object —-- X4, 26,32,43,82,87,101
#5382
2R, 82

dictionary —-- FH#, 157

dictionary comprehension —-— ?;ﬁ}?&%fﬁ, 157

dictionary view -- ?f'—"-ﬁﬂﬁ‘%@,157
division, 90
divmod

M E & %, 55
docstring —-— X%?ﬁ’$’ 126
docstring —- X%k’?ﬁ$’ 157
duck-typing —-- T—'%%?’éﬁe 157
dunder, 157

E

e
HrFwENA, 19
EAFP, 157
elif
xEF, 112
Ellipsis
object —- X¢22,24
else
dangling, 111
X4 105, 112114
FHRHER, 95
eval
WE &, 108, 134
evaluate function —-— *T}i@ﬁ, 157
exc_info(éESysﬁiik‘P)’Sg
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except
X#F, 113
except_star
XhE, 114
exec
W E &, 108
expression -- RikAz, 79
generator —-— éfﬁi%§a83
lambda, 95, 125
list, 95,99
statement —— E4], 99
%1%, 94,95
B, 94
yield, 83
expression —- RIAZ, 157
extension module —-- fﬁﬁ%ﬁ%#ﬁ,lss

F
£

BAFHETHE, 15

BAFEEFTE, 15
f-string —- f—?f@%,lss
f-strings —-— f*?ﬁ’$’158
f_back (M /), 38
f_back (frame E’f@i) , 38
f_builtins (Wi/ZM), 38
f_builtins (frame EM) ,38
£_code (i /%), 38
f_code (frame Eﬁ’t&r) , 38
f_generator (’f’)ﬁ F%’f’i), 38
f_generator (frame /M) ,38
f_globals (M /& P4), 38
f_globals (frame EM) ,38
f_lasti (W& M), 38
f_lasti (frame Eﬁ‘f’i") , 38
f_lineno (Mi/E M), 38
f_lineno (frame E‘]ﬁ) , 39
f_locals (Tﬁ}ﬁ%‘}i)a 38
f_locals (frame JBi) ,38
f_trace (rl’}ﬁr%'fi), 38
f_trace_lines (Mi/&%), 38
f trace_lines (frame F%"fi) , 39
f_trace_opcodes (/& M), 38
f_trace_opcodes (frame /&) ,39
f_trace (frame /%‘fé) , 39
False, 25
file object -— XfFXT%&, 158
file-like object —- X'ﬁ:ﬁﬁ?ﬁ, 158
filesystem encoding and error handler --
XA G EREREHRALEE, 158

finally

*425%,103, 105, 113, 115
find_spec

finder —- ﬁ‘iﬂi‘%&a7l
finder —- ’E‘ﬁ%'%%,7l

find_spec, 71

finder —— & &, 158

£n

float

WE B, 56
floor division —- [ NEER %, 158
for

statement -- JEA, 105, 112
EHF AP, 81
format () (A & H%)
_str_ () (P RFK), 42
Fortran %L, 156
frame —- 'Fﬁ
object —- X%, 38
AT, 63, 126
free
variable, 64
free threading —- H H% 7, 158
free variable —— HHZT &, 158
from
import iEA], 63
import &4 statement, 106
X4, 83,105
yield from XRik=R, 84
frozenset
object —- X #£,26
fstring, 15
f-string —— f-F/&E,15
function -- @%‘(
annotations, 125
argument —- % ¥, 27
call, 27,89
call, AP HZEX, 89
generator —- 4 k&, 83,103
name, 124
object -- X%, 27,30, 89, 124
E 4,95
X, 103,124
R P a =X, 27
function -- KK, 158
function annotation —-- X HAFE, 158
future
statement -- iEA], 107

G

garbage collection —-— $7 3% [l LB(’ 23
garbage collection -- 3r3% [E g, 159
generator —- 4 k%, 159

expression -- RIiAR, 83

function -- &%, 29,83, 103

iterator —-- # R, 29,103

object -- Xt £, 36,83, 84
generator —- 4 &k, 159
generator expression —- 4 K EFKIKR, 159
generator expression —-- 4 K fEFKiLR, 159
generator iterator —— 4 R &k N, 159

GeneratorExit
5% 85,86
generic function -- Jifx'—i@%ﬁ(, 159
generic type —-— iig'—i7159
GIL, 159
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global
name %5, 108
namespace —- @& =, 27
statement —- iE4], 103,108
global interpreter lock —-- & E] %‘- P %’?} ‘-Eyji,
159

H

hash
WERH 43
hash F4,7
hash-based pyc —- %’?”@%fﬁ pyc, 160
hashable —- EI%\?H,SZ
hashable —- T’T’;é\%;“,160

|

id
W E E 3 23

IDLE, 160

if
statement —- iE4], 112
X, 117
EHFAF, 81
FHxER, 95

immortal -- i}(éﬁﬁf{, 160

immutable —- ARH LA E
object —- X%, 25,80, 82

K ¥ type, 80
immutable —- A H A4 £, 160
import
statement -- &4, 30, 105
#F, 71
import path —- & A4, 160
importer —— § A #, 160
ImportError
R, 105
importing —- %)\, 160
in

operator, 94

KET, 112

INDENT 473G, 9

indices () (slice 7‘7”/%) , 40
int

W& &%, 56
integer, 25

object —- X #%,25
RFHR, 25
interactive ——- X &, 160
interpreted —- ﬁ’i?ﬁéiﬂ,l60
interpreter shutdown —--— ﬁ@ﬁ%&?&ﬁ‘],lﬁﬂ
io
module, 35
is
operator, 94
is not
operator, 94
iterable —-- ﬂl%ﬁﬁ%
A, 95

iterable —- H ¥ R4, 160
iterator —-- % &, 161

J
j N
BFFHmELA, 19
Java
E=,25
K

key function —- 4% & ¥, 161
keyword argument —-- X% F %, 161

L
lambda, 161
expression -- RikR, 95,125
., 95
last_traceback (f£ sys 423 ¥), 39
LBYL, 161
len

WE &3, 25, 26, 53
lexical analyzer —-— ‘Lﬂ&ﬁ\*ﬁ‘%%a 161
list
expression -- Kik#., 95,99
object —- X%, 26,82,87,101
target, 100, 112
& target, 103
#HeA, 82
B, 82
7=, 82
W1E, target, 100
list —- 7l%, 161
list comprehension —- %%k &R, 161
loader —— fu#E#, 71
loader -- An# £, 162
locale encoding —-— %%”I,Xii-ﬁ%%f%%it, 162

M

magic method —- JEARF &, 162
makefile () (BT M), 35

mapping —- BEL4T

object —-- Xt £, 26,35, 87, 101
mapping —— B4, 162
match

case, 117

statement -- JEA], 117

meta path finder —- ﬂ]ﬁ%\féﬁ&%, 162
metaclass —-— 77]%,48
metaclass —-— 773%,162
method —-— 7";7,/2

call, 89

object —-- X%, 28,30, 89

ME, 30

%k, 166

AP BN, 28

BEAR, 162
method —-- 7\7‘&, 162

gL ]
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method resolution order -- % ¥ & A W 7,

162
module

, 64,133

main

array, 26
builtins, 133
collections, 26
dbm.gnu, 27
dbm. ndbm, 27
importing -- § A\, 105
io, 35
namespace -- w4 % Ji, 30
object -- Xt £, 30, 87
sys, 113,133
¥R, 24
module —-— i%ik,lGZ
module spec —-— fﬁﬁ%%ﬂ%, 71
module spec —-— %ﬁﬁ%%ﬂl%, 162
MRO, 162
mro() (type ##) ,35
mutable —-— 7@3{?*%%
object -- X%, 26,100
mutable —- Wﬂf?‘f%, 162

N

name, 63, 79
class, 126
function —- @%ﬁ 124
M, 79
46 %, 63, 100, 105, 106, 124, 126
4%, global, 108
R4, 103
EH 40, 100
named tuple —- B4 54,163

NameError

SH,79
NameError (I & 5F%), 64
names
private, 79
namespace -- & % JH, 63
global, 27
module, 30
4,70

namespace -- 4 & Jd, 163
namespace package -- W% = |64, 163
nested scope —-— ﬁ%’f)ﬁ)ﬂ«l@i, 163
new-style class —-— %ﬁ;’cﬁ?’é, 163
NEWLINE 4%, 111

NEWLINE #FiE,7

None

object -- X%, 24,99
nonlocal

statement —- 5543,108
not

operator, 94
not in

operator, 94
NotImplemented

object —- X#£,24
null

operation, 103
number

24,25
R 25

@)

object —- X %,23
callable —- TH ¥ F X%, 27,88
class, 32, 89, 126
code —-— TJQE-%’, 35

dictionary -- SFH, 26, 32,43, 82,87, 101

Ellipsis, 24
frame —-— fllﬁ, 38
frozenset, 26
function —— ¥, 27,30, 89, 124
generator —- 4 k¥, 36,83, 84
immutable —— A H &4, 25, 80, 82
integer, 25
list, 26, 82, 87, 101
mapping —— BT, 26,35, 87, 101
method -— ¥ ¥, 28, 30, 89
module, 30, 87
mutable —- H &£, 26, 100
None, 24, 99
NotImplemented, 24
sequence, 25, 35, 87,94, 101, 112
set, 26, 82
slice —— ¥ K,53
string, 87
traceback —- [E#, 39, 104, 113
A& 75, 25
TG4, 25, 87,95
W& &%, 30, 89
W& ¥ i, 30, 89
& 75, 26
£ ¥, 25
sE4, 32, 35, 89
A R, 25
55 £ R AR, 86
¥ %, 24,35
a5
P B ZEX &, 27,89, 124
R P8R, 28
% 524, 32, 35, 89
EHKA, 26
object —- X%, 163
object._ match_args. (KHEZE) ,57
object.__slots_ (NEBEZLE) ,47
open
WE B, 35
operation
null, 103
power, 90
Z 34 arithmetic, 90
Z kAT, 91

B H arithmetic, 90
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BE %, 90

A /R ME, 94

AL, 91
operator

— (%), 90,91

s(aa7) 91

& (F=), 91

*(£%9),90

*k 90

+ (hm%), 90, 91

/ (#H42), 90

//,90

<(h5),92

<<, 91

<=,92

1=,92

==,92

>(k5),92

>=,92

>> 91

@ (at), 90

~(LF5), 91

| (%2%), 91

~ (RR7T), 90

and, 94

in, 94

is, 94

is not, 94

not, 94

not in, 94

or, 94

=H,95

14k, 96

%, 40
optimized scope —- EﬂfﬁTﬁﬁ@fFﬂﬂﬁi,l63
or

operator, 94

a4, 91

#AL, 91

He R, 01

WE &K, 25
output, 99

ord

P

package --— 4,163
parameter —- &
value, ZiAfH, 125
BB X, 124
T ¥ %, 88
parameter —— ﬂ§%§,163
pass
statement —- JEA], 103
path
#HF, 71
path based finder —- ETEAEW &K E, 75
path based finder —— T REZWELKE, 164

path entry -- BHFEAH, 164
path entry finder —- BAN B &K %, 164
path entry hook -— 2N H47F, 164
path-like object —- KR X%, 164
PEP, 164
popen () ({£ os #3 ), 35
portion —- %%é}

4,70
portion —— #4-, 164
positional argument —- I & %%, 165
pow

WE &, 55
power

operation, 90
primary, 86
print

WE &5, 42
print () (A Z &%)

_str__ () OF &4 ik), 42
private

names, 79
procedure

call, 99
provisional API —— # & API, 165
provisional package —— # ZE A4, 165
Python 3000, 165
Python #ERZE; PEP 1, 164
Python M IRZE P ; PEP 8,92
Python #EEZEY; PEP 236, 107
Python ¥ EEZ I ; PEP 238, 158
Python HHRZE; PEP 252,46
Python ¥HEZE; PEP 255,84
Python M BEZ I ; PEP 278, 168
Python #EEZE P ; PEP 302,609, 78, 162
Python #EEZ I ; PEP 308,95
Python M EEZ; pPEP 318, 126, 127
Python ¥ FEZ Y ; PEP 328,78
Python ¥ BEZ I ; PEP 338,78
Python #EBZE N ; PEP 342,84
Python #FEZEN; PEP 343,57,117,156
Python HEEZ; PEP 362, 154, 164
Python ¥ HEZE; PEP 366,31, 78
Python ¥EEZ N ; PEP 380, 84
Python MERZ P ; PEP 411, 165
Python #FEZEN; PEP 414,13
Python HERZE P ; PEP 420, 609,70, 74,78, 163, 164
Python IEZ P ; PEP 443,159
Python ¥EBZE N ; PEP 448, 82,89, 96
Python M EEZIN; PEP 451,78
Python #FEZE Y ; PEP 483,159
pPython #HEZEN; PEP 484,51, 102, 126, 153, 159,

168

Python ¥ FEZE; PEP 492,60, 84, 129, 154, 156
Python HFEZ Y ; PEP 498,17, 158
Python #EEZE Y ; PEP 5109, 164
Python ¥ HEZEN; PEP 525,84, 154
Python HBEZ I ; PEP 526, 102, 126, 153, 168
Python HIEZ P ; PEP 530, 82
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Python HBEEZ I ; PEP 560,49, 52
Python #BEEZ I ; PEP 562,45
Python #EEZ I ; PEP 563, 107, 126
Python M EEZ; PEP 570, 125
Python HEEZ Y ; PEP 572,83, 95, 120
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