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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

oA BUS T REHLRUE A ARSI TC 08, (HR SR RO B AR Al AT, ISR RS s SCOUR TR0 Al

FRRT o AR I BE(E SCRDO T AR UL SE 2 B, (A S al— el S, I, SRRk B EIE H

RESEASIX 03 SCRAE Python HURFSKBL—ild, WFA IR ZE HATAI, ks ERARMMSAFE] AT AR

VB o MAET—J7TH , WRARIEAE S Python F HAR 7 AT SC %8 7 e GO RS B M, VRV % REASAEIX

%%?EMOW%W%%EEﬁﬁ%EEEﬁ%%X,mﬁ%ﬂuﬁgﬁﬁﬁaﬁi~%mﬁﬁﬁﬁ—é
FEHLA-)

TEWE 5 275 SO UGS 2 B SC LA R ARG Y - BAASCBUnT R A A A, R[] — 1 5 A H A S BT fiE
AR J7 30 eSS —J5T8, CPython Jef5-2)" {2 ] Python SCI (SR HAt— L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y Sy S BB BRI PR, RS R BIAEIE SC
BN 2Bk R — LB TR A SEERE

& Python SCBUHRAT A — L N EAIBRHERIBIIL . A KB SCRI R 2 L library-index 5[ RN BB AR
B e, IRV EAT IR 5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIZEAZIGH i) Iz (URGH,  (HALA — S8 A S N4 A U 1 ok Ul SRS 1 )
RN S B4

CPython
gt B R 4R Python SEEL, DA CHEF SRS . BAIE o Rrih il s e I3 Je s o
Jython

PA Java 5= 94 5 1) Python 523, e SZEL AT DAE N Java [ Fl B — N HIASIE =, 803 7] DA SR A 2 S5 3
Java 2RISR o AT RS 245 B U R) Jython [M ).
Python for .NET

BESEBLSE PR b A T CPython SE8, {HJ2 )& T .NET L4 W I Hal DA ANET K%, BERAEE 2
Brian Lloyd., A8 T f##1% " 1/j 5] Python for NET =7



https://www.jython.org/
https://pythonnet.github.io/
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IronPython
55—/~ NET it Python 323, AN[ET Python.NET, iX-2—/~4 i IL (1523 Python 231, F:4: Python
R B #9080 NET B4 . B rA1E 4 52 4 ¥ 25k Jython /1) Jim Hugunin, M TREZ(ER, HS
% IronPython % 3f;

PyPy
—A~5E4: ] Python 1555 4 511 Python SEB. B S D HAMSEI A R SReE, BlanER = SRy
FNRIE i s . I H 1 H Anz — &t iy g eod s (B2 Python i511) e
JilX RS A B iR . 25 B RTAE PyPy i H 0 RE

PA_E X Se SR ] GEAERELE 5 1 5 IS 5 SR P R A BT 225, B0 51 T AR Python SUR T
MREERE . WHEHENS AR LTISOMN, PAREE IR IETE S A A58 A MR AR T 2 T AR AR 1

1.2 #riE
AR 5T 3k R P 3 Wl Backus Naur form (BNF) JEARTE . S3CRFAET DA R 5 SURESK:

lc _letter (lc_letter | "_")~*
"a". . ."Z"

name
lc_letter

B—ITHE /R name & 1lc_letter ZJGIREBANHEZA 1c_letter fIFXIZ. 1M lc_letter NEEEHEA
‘a' B 'z TR PR EAEASURY IR 2R IR K R SRERNEVE LN A FR . )

AT SR8 — AR (R T E L4 FR) k. < o= 828 (1) BOHRII IR AT EI, B2 shnyEr
WERIL RN BT () FORp— BT RSB IKESL, M, IS (+) Fon— KRB WEZ, 1M
M SRR A (1 1) Fon TR (@G UE, Xl WA ). * A1+ BAERFY I8 2 i
B, BT N T 0. FARFIEOETET SN SHEOERMRT 2 FIEAT . AN F A —17,
HVFZA PRI AT RES DAL FLr N 24T

FEVTERE S (I EsR 7R B, B BEME TPIA29E: =4 k5 20 I A FAF P 2R TE R E () X
RITE R AT RS ASCIL FAF . HARIES (<. . . >) FHEA I A X T 0 S-S IR R 2UHd s BT pA
FEREEI AT Pl 4 i

SIRFT IR T UL, (R AAE SCRVRITARE SORAFAERR XY vk SCHE I T4 AR b B
W FAF, T RTA E SOUAE T B 3s e A BT AR IR AF . A8 R — 337 3A3R4) AP BNF 4 35#K
FETAESE S AEZ R I EET R A U Ak E

4 Chapter 1. #}i


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

CHAPTER 2

RS

Python 27 B A7 25 B2, S ARRATERIAE 35k 54 B3R U TAAF I . AN BN A TalvE o e (B FR A SR
BIEAT

Python F§ 352 B AE T SCASE A Unicode FURS A5 s Zafidh P HA A T4 WSO 4t BRIACH UTE-8, 0L PEP
3120, PFESCHAREMRRDE, ik SyntaxError,

Python F2)7 1] LAYIR I I 24 1E 4347

2.1.1 BT

NEWLINE JAF 4R 85 RBHAT . 1) RRER BB TAO I, IRkhp Sois NEWLINE (B0, 52 &)
AT T . AR oA AR, A Bk 7 7 T L AT

2.1.2 Y817

WA R — PR, BATRIFANA L. WSO E AR Al AR B AR S T4 7 ) - Unix ASCIT 4%
LF (#47). Windows ASCII #4541 CRLF (a4 4ef7). 5i:&z Macintosh ASCII 45 CR ([0l %). A4
HETG, XA TEMTH . fAZ R AR A T a4 145 .

Hu*ft;\ Python I}, & A Python API iS4 58 B AH I C ARMEB B4 T4F (\n, 03 ASCI F4F LF, 741k
F) o



https://peps.python.org/pep-3120/
https://peps.python.org/pep-3120/
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2.1.3 &

VRIS (#) Fik, AEWEATARERIE. YEI, PR RTAFRTIE. RIEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python IR 45— 555 —AFIIVERITALIE AR coding [=:1\s* ([~\w.1+) B, VERARY (EHTDR

B AR E — A8 E T RSSO g i . Shs P B b —AT, S0 AT, SR —FTas it
R gaptFan e T

[# —*— coding: <encoding—name> —*-—

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

[# vim:fileencoding=<encoding—name>

iX /& Bram Moolenaar f#] VIM i\ A] i TE R .

TR AT R B J A% U B, U BRIA R A% 30k UTF-8. 8 So R i et el il g Ak =l UTF-8, wIh4
[¥) UTF-8 5P Anas (b'xefxbbxbf”) K4 ZM il A & i TR A i -

WRFEI T i, 2 s UAY 44 R Python AIRIAY (2 L standard-encodings). g fid s X &4
TEARIAE ST, AP FIE. ERAMRRTAE.

2.1.5 RABHET

PIAS KBS Ay BRAT 0] SR (\) BREEA—NZERAT, MUWATR - DAATE 747 R AR A B SR
ZEREWE, WIBATRE SR ATPR AT, MR SR SIS AT B

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # Looks like a valid date
return 1

PASCRHTES R IOAT, AREMIERE RAMT R AREDHEERE. BRPAFRFmESr, REHURBEPHEIRAT (1,
B A TSN, ANBEM SR TEAF )20 B RIAT) o BT BEE IS A P45 8 S L, e
AT LA 2 AR AR o

2.1.6 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni’', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

RRAATHFE TSR R ST AN B R SRR IR ST REHFEAT Z 18]35 NEWLINE JE4F
=51 AR SRR AT (RS0, HRSERE.

6 Chapter 2. &% 54T
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21.7 AT

S8R, BIRAT . My, AR AT 202 (R4 i NEWLINE JERF) o S AR ATE )
iF, 28 A TR AR B ST BE DRI - SRAE - $TEDO2R (REPL) (RSB M AN ] A s B R
H S AREEEAT (RIESH SRR ) eSS AT,

2.1.8 4gi#

BT LS AT (SASFTRIIRAT) TR T4 29, seEin gk,

HIRFF (NAEAS) # i —2 /M2, s #r 8802 /A A4 (55 Unix FERNARER—20) . 14
AP SAS B E T 2T HEZ IR o AR a1 ORI T 20780 D IR Z BT 25 LA ok
FE T HHEER .

WSO T R SRS AF 4R e, SRS B S IR AT ¢, t = A A — B0 S BUR RB I 5 R B4
J2I, Mifih) TabError,

R A TEE . 25T R UNIX P& SCAR G2 A4S SRR, 1 2070 RS FRiR SR A S84 . ok
WIHHE, ANFETFEA RS BB G s K gi i 29 .

ITESHISFR, gAt TR 20 0 AT . W AR T 25 A N A A7 B RO AR e S (Bilan, mrfgss:
WA HEENE).

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

BEBCCEE TR, SERARIEA—DZE, REEASHHELR . EARNZRENT B TR A2
BATH SR T 2GR SR T T LU . ANARARSE, WU EE . WERBTT 20 m, WS RRTL, If
A —A~ INDENT JE4F. WSRHATEREAR, W 2 S @R EREEZ —; P e T %280 ra $UE
R b, BB EBE A i—> DEDENT JEAF. UK, P RS8N KT2098EA R —"1
DEDENT 45

NHIH) Python AT AE R Bl AR IERS, HETRAG

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

r =[]
for i in range(len(l)) :

s = 1[:4i] + 1[i+1:]

p = perm(s)

for x in p:

r.append (1[i:1+1] + x)

return r
ORI T Z PGt
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:4] + 1[i+1:]
p = perm(1l[:i] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append (1[i:1+1] + x)
return r # error: inconsistent dedent

(SEfs b, ARMTAS AT AT =4 R G — MR AE M U - return r BY4HHETEIADL
FE MR AR R A = 4L )
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2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . IERAT . AR AR AT AT RTEAT . ST IE AT e
NIRRT, FEMZEOME (B0, ab2—MJERF, ab MRMATER).

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4b, 45 471245, %485 . F@ME. EF4 . 2 RSB A8 (3
REPATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE T SCHERE, A ERL, BRI FRARA R A
VS| 2

2.3 FRIRFHXEF

PRPAE (WFRN B AR) MTRTEE LCULIATT .
Python B R4 HI3A T Unicode ARt UAX-31, FHMIA T F3CE XML 5B PRI PEP 3131

5 Python 2.x —#%, f£ ASCIL{ZEN (U+0001..U+007F) , HRARRFFFAT N : KNG FHE A 2. PRI
-0 2 9, HAREAECEITL.

Python 3.0 5| A 7 ASCII Z MY L FFF (1205 PEP 3131) . X EEZ5F 432K ] unicodedata file
) Unicode “E4F B4 B MU A o

PRIRAFRIR B RS, EX KNG .

identifier n= xid _start xid_continue*

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underz

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

_F3& Unicode ZE 51115 11 7
o Lu- REFH):
* LI-/NG5E)
o Lt- i RE 5
 Lm - BIFF 71k
* Lo- HAth"yHf
* NI-“FRHF
* Mn - JEZEEARE
* Mc- EEbRR
* Nd - P
. Po- IR
* Other_ID_Start - # PropList.txt j& X R FAFHNR, T35 M 53
e Other_ID_Continue - [7]_E

8 Chapter 2. &% 54T

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

"id_start xi

<all characters in id_continue whose NFKC normalization is in "id_cont]


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/15.0.0/ucd/PropList.txt
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TERERTIG, BT PR AT W o TR 2K NFKC; FRiRAs g L REAR 2 26T NFKC,

Unicode 15.0.0 /1 B A °] H 09 45 11 4 & &4 136 0 itk HTML 32 {4 https://www.unicode.org/Public/15.0.0/ucd/
DerivedCoreProperties.txt

2.3.1 X#E=x
PAARRAT AR 7, 8RR kst AT @R KR FRDFS 05X B i ve 4 — 8

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

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

2.3.2 BXEx

Added in version 3.10.

FEEAR PR AEREE B R SOP R . BTN X #F . match, case, type Ml _ SEARIRATTERE I
ICH R KRBTGS, (XA R R AT AR Z IS, AN R AE S TR R %

VERB BT, EATRBNSTE F TAH B 1B B R AT SR PR EE 5 FAERR IR 2 AR B RS I 325k
match, case fl _ EfEmatch igmHFEf . type BfF type BRI HH .
TE 312 JRA K AEAS T : type BIFE R — KRS

2.3.3 {REBFRIRFFE
SRR (R 7 XS) FRIRE . BB m ARG P RIZFRITL, AT IR R

*

ANegi from module import * frA.

TEmatch iBAJNERE case i, _ @M X4Es, BEFRRAIT,

Tz A, THAMBRESR S RE —CREM R E AR _f. (B print SNERE—EHT
fi%F builtins ik, )

TEHAbH T, _ R NEMAR R . BRIk GA” FRK” 4cH , X Python 4% B R 2 TLFFA 2
Ab o

ik
_ WHTERERA SR I gettext FHICH.,
[t P S e il S

*

T RAGE AR, R dunder” . B R ph R LS R OLST B (BIERRIERE) . LA R4

23. RIRTFHIXRT 9



https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
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SCATFMIKRAPR R AT 74 7 ik £ 4% SFETT . Python AORHMUA ik SCEZ B AR AL T,
EATAREN __x_ AFRISCRNIE, AT e S BUCE SRR I R

KIFAA IR o i, HWRAPRA—MIRATEAES, DRSS RIRA M A @k [\~
TR . AR A (B4R)
2.4 FHEE

I N BRI SR R,

241 FHFBREFHEFEE
FAF R B R TR YR E AR

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

| "fxr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RE"
shortstring u= "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "' Jongstringitem* "'''" | '"""' Jongstringitem* '"""'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral RES bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = "t longbytesitem* "'''" | '"""' Jongbytesitem* '"""!'
shortbytesitem := shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

XL AORFE W — AR IR R 2 B FF R AVFIE stringprefix Bl bytesprefix 5y H{HAIHA
R Z AN L. PRFAFARIE th i xR IR s S5 I RARSCIRBOA 45 th A i U B ERIA UTE-8; &

2w 5 B —5 .

ELAMUAH PRSI R B ] O ERG 5 () BOWE ]S (") FEE . BTN DA RO Y AL —
AERG S BONG SRR (REF AN =F 515 FA$). KEHL () PR RS Tl 0 T AR S X
Bl o, 24 RS SO (\n) 787 0477, B0 T AR SR BA RIS SO P AFE AT 3L, BIAnA T4 |
SAHIA G S ET 5% . WS THEE L5 ERRB

FATRFEMEZMAS "o 5 "B ARAEHEA bytes M, NRBA str EH]; Fva s
ASCIL 7455 A B T2F 128 mf, A% I X 367 .

FAFER R BRI AEIEE " 80 'R, BN REFH B, AT BT SRR LFAE, AT
e AR, L, JRAGFAFER R S ' \U Al ' \u' . 5 Python 2.x [¥) )51 unicode “EHI{E#E(EAH, Python

10 Chapter 2. &% 54T
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3x BMEALHE "ur H)¥L,
Added in version 3.3: P EIAFETE b BIZ, 2 'br' WFE XA,
X FF unicode “FTH{E (u'value') MRS, #fk Python 2.x Fl 3.x HATRA LS TAE. 0L PEP 414,

BB £ B AR SR F A S WIS F A, W e JE, HARES o s rur
JL DR, ATLLGE R SR TR, (ER A AR e T

=51 S FHEA A SR SO BATRIG 5 (RRERE ), B TR, AT RILTHER, REE L
=A% (75157 2EMFREN TR, A2 ', WapAg )

L3I

WRPRYE "ot BRI, FAFRAIE AT A A, FSUF S AL C AR LA T AR RE . AT R
SCFAATE

®YFY A #iE

\<newline> W& S FHL 5HATHF (1)

\\ SABHT (\)

\! HElE (1)

\E w315 ()

\a ASCII 174 (BEL)

\b ASCIIiEB#4F (BS)

\f ASCII #: 745 (FF)

\n ASCII #4745 (LF)

\r ASCII [7] %45 (CR)

\t ASCII 7Kl 24F (TAB)

\v ASCH HFH Hil %45 (VT)

\ooo JNHEHIEL 000 “FAF (2.4)

\xhh TN HBERIEL hh A (3.4)

TR L I U751 -

X F e &ix
\N{name} Unicode (& H144 8 name INF4 (5)

\Uxxxxxxxx 32 16 EHIE xoooooo B BIFA (7))

YR
(1) FTDALEAT AR A AR W 44

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

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

FRERIRCRAB AT A = 2 515 545 &, B RES M T 4 & 5 a i it k.
(2) 5 ChpifE—5L, #imz = /\IEHEF
TE 301 AR A AR BUER T 00377 BYNHERIECE LP4) 227742 DeprecationWarning.,

TE 312 A KA BUERT 00377 W\l XAF 274 syntaxWarning. TEARAH) Python it
AR AR SyntaxError,

24. FHIE 11
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(3) 5 CHrUEAIE, DhFNBA+ 7S P .
4) F9 & FWmMAT, T rSHEREOR A SE R B 5L SR DA N BUE R R AT . F4 ¢ FHmE T, Xt
e SUTE DAKH B BB A 3451 Unicode 4%

(5) ¥£ 3.3 A K AAEE: A T4 1 .

(6) AR 4 AT 7SR .

(7) F/RAER Unicode FA4F. Wil 8 A+ 7SRl 405 .
5 CHUERRE, TeER MR A Fara: BIEAARE, B, #rh s RRg Rt (R, XAt
RAER: HEEEE OFHInt, BAEGERRERFRER. ) R, EFTRFmEN, FrRFnEL A
H%% SO 5 Jg@ T Jei R B U751
TE 3.6 A & AEAS T RARGINEE P 525 =4 DeprecationWarning.
TE 312 A K AR T R H G5 P £ 77 4 SyntaxWarning. FEA I Python FiAS HeRf:f &0 H

SyntaxError,

BIEAE R T IME A, 515 Wl A SRR S, HRBHL S REAER SR A Bl oo\ 2l AT
FRAER AR AF R IR BORMLAI S5 o\ " WP R R A Al (AR AR AN RE AT L
MRBHLEER) . UHRZ, R&EFaETRAEAN R R (B SCHERS19). BEERE, I#
RUINHATHE S HE DR TAF, 1T R R LT

242 FFBRFEESH

PAZS A5 2 B 2 AR AT B B I B P AL, WIS IS iRt ST A4 ik, "hello”
'world' T "helloworld". MIIREATRLSRML, RIVIRHRFARTH N2 MBAT, B0 LA
FRIN P AT ER S INERE il

re.compile (" [A-Za-z_]" # letter or underscore
"[A-Za-z0-9_]*" # letter, digit or underscore

)

TR, WA ARRJZ T E L, (EAFEm SC. TRsfTh), A PAFRRRISA LT+ 25T BT,
FHAELAF AT EEASTE S AR 85 15 Wk (BRI R T AT R A =515 7458, AR Ao 7
{E AT A G S0 A I {E T -

243 f S

Added in version 3.6.
e XFAF & FEmALSFR fsring RhRyET £ 8 OF BB EMARFEE. XM EAR TSR, B
PA A} PRy Riss. HM MmN e wE, SN E RN e i R k=K.

BRAEF I ERCO R AT, B, SEEE AT T R, HOUFII AR . s, AT
TR N RTERIR AR -

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 = men | mpm | omgw

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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format_spec
literal_char

(literal_char | replacement_field)™*
<any code point except "{", "}" or NULL>

MACHES {0 B ) WO AR, AR S AN AT ER R AL . BZEAESES " (" ARiCPA
Python FR TR B 7 B AR EMET S =, WHERME)G, R RRRkA 00 AR (O
ﬂiﬁﬁggiiﬁgﬁﬁiféﬁﬁﬂlg% VU RMCHEEC B ERTDME RS s RIS IR . BT B A B S
"} OG-

AL T A T 12k X 5 B 455 6 9 3 AL Python SRk —FEARBE, (HA RGN, 25580k
XBABANN, i Lambda MIREFRIKX = FOA R XA ES0E . BDRBAIAER PR
FIAE B BT SR LB A R BEA TR AEL. B ieih Ul e G S =515 f-FAFep 0 S HATAF
AR, BT BN # SR BT WA RTERE (BMEZ5 LS S Sde) . TEXMHLT, &
B Bl e 7 — AT A5

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

T 3.7 A LA Python 3.7 DARY, PUMSEEAMIIAR, AAVFER TR FRERAX P i avait %
B G W Fasynce for TAMIMESH.

75 3.12 J5UA S A ASTE: 5 Python 3,12 2, R AVITE f-F AR BT B LS

RERBAEGE = 0, WA EFRIEASR, =1 | SREGR . b A DMRRI RS b A
R, B= R SRR~ BRI repr () . f5E THRSUNE, BRI
MR str O, BARI THARTE e

Added in version 3.8; &2 '=",

FeE THARAFIT, FaksURMEM SR S, gk, FHAF s W str O B#oR{EZER, i
PH repr (), '"'a' ¥ ascii ().

RIGHEH format () PIBOMEPRIATAE AL . S VLI 45 RANEHARGIRIN__ format__ () Trik.
AR MEAR UL AT R A2 PR R . A S G R R E B P AT R B R A

I R AR B ] DARLFR IR E I B e 7 By ik SR B Bet n] DAELFE E AT A O e 7 Bof A% Xt
HIFE, (AT A R R B R B X L IR UE 5 9 str. format () JPikFrEHIRY
M

AP AP FIE T CADEE (B2 — B 7 BONREYR 7 B 2P IHifE .
R I E AR IR -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

'January 27, 2017'

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

>>> number = 1024

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

&)
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'0x400"'

>>> foo = "bar"

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

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

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

"line = The mill's closed "
>>> f"{line = !r:20}"

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

(% 50

RVAER T B E AN AR 55 8.

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

T 3.12 JiUA KA A2 8 : AE Python 3.12 Z BIA R VHER e 7 BOH BN 5 AMZ - A A IR 55 2828
e Bl se VR SO S DA S HEHAUI 5 R ] 8407 5 OR A

>>> &l = [Ta", mpr e

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

a

b

©

15 3.12 J§UA % AT {5 Python 312 28, f-5Fef BT BEI R SLVPU S AT
B A e, MRS e T (UL AT SR e

>>> def foo():
f"Not a docstring"

>>> foo. doc__ is None
True

205 PEP 498, TSN EAF R PR E, AL SR RILEIAH /) str. format () »
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244 WEFTEE

BT HEA =R BRI A e T (S8 S8 i B A
R, BUETIEATERS: Sk, -1 S0 H—IuafAr - M7 miE 1 A8

24.5 BHFEE

RS ELIRVE R SCANTR

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB ER K BERA RS, BE— UK S n] 1 A7

B E B, 2T EE TR NI, TGN T AEeE, IEBFES . FRIK TR 2 ],
WATTE 0x SFEEBLIAT)S -

HEL BRT 0 DS, T EERIECFRIT A A % . PASS Python 3.0 i A Y C A\t il 7 ThI (TR
o

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

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

2.4.6 ZFEHFHEE
VP SR TR B P TR 5 ST ik -

floatnumber u= pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."
exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["_"]1 digit)*

fraction = "." digitpart

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

TERL, MRATIN, REBCRIR A LA 10 A BN, 077010 RARM, FRMBES 7710 M. #
SR TRELI SERFE T B AR SC L. BB I S R 3 e 41507

B A (G 7R LT
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[3.14 10. .001 1el100 3.14e-10 0e0 3.14_15_93

TE 3.6 JA KA AR BE SCRAE T IIE A, N RIZ 41807

24.7 EHFEIE
ME BT B AITE G LR

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

R I {E AR RS 0.0 MAZAL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,

MRS, B (3+45) « BECFE R BIIF:

[3.14j 10.3 103 .00173 1e1007 3.14e-107 3.14_15_933

]

25 BHEHF

SEFFAT R
+ = i3 L / // % @
<< >> & | ~ & =
< > <= >= == =
2.6 5yBRFT
PA R TEAFAETER R o0 B A -
( ) [ ] { }
’ i = =2
= —= *= /= //= %= @=
&= |= A= >>= <<= * k=

AL AT AU T BRI e = A ES R N AT . IR 5 R LR EAT . AR

EOrRRAT, BRI ASTIZ R .
PATT ASCIL FAFRAFIIAS L, XMy s 2 m 50

O

PATR ASCI “F45 AT Python. FEFAFEf 7 I (EHBTERESMIE AN, 1 ELHA A -

[$ ?

16
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iR R

31 MR, EHS5ARE

* %32 Python HOMBR ISR . Python T2 7 i i BT Bttt i th et G sout G m) K AR FTR i (IR X
B, HE RS AR T AL AL, DA SR XTSRRI )

FEARREAMBAIARIRS . REHE. —DRRYOQTEFTER AR RT BN UL IR0 AR B E
P RAENAFHIIHIE . 1 s BRI XTR PRS2 B 1d () LR — A ERHAR S R
e

CPython SZBUANYi: 7E CPython "', id(x) WLEAFAL x B NAFHIHBAE .

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRI —AFRIGE GEBAZWREXZ). ST, — DRI ZRRWR AT BUER.

H XIS AR ] AR o (B W] DABRAS X R AR oT at &s (EAS T AR XS S0 ARl R T At %

(— AT A AR R IR RN R 5, MEE EMCER, B EESUUE; (HEmEas)

JBTARTAN S, FAE ISR R ERA S . FIL, ANAARTEA S S F AR REMUE, SLhndy

%%E%@o)*¢ﬁ%%ﬂ§ﬁﬁﬁﬁﬁﬂ&%%;WW,ﬁ$‘?ﬁ$ﬁﬁﬁﬁxﬂ§%7ﬁ$ﬁﬂﬂ
e R AR

MR DA IR, MTCVEVT RN E AT AT RE SR A BIR . Fe i H AR Y S SRR B3R [ml il
i 5 A W AL - AT SE PSR (G SR i e, I BRI A A GO 2 R R

CPython S840 i : CPython H R Il A (AIik) MERA MG EMER LR AT TR0 &, AN G T)
I E S R TEDSCHE R ACR 23, AES BRAUE RIS (3 R RS | SSi3 . TH AR go ARLERAY SORY 17 ARG ] 42 fh 2R
IR AR A B o A SE A A RI94T 07720, CPython BAT Ty ANt T kA . AN SEARHAN m] 5 i X
SSL R LSS (I AR 24 02 5 2 3¢ P SO«

R U SR R BRI RE W] B IEF S DL T SR QARSI o BRI t ry..except
TEAHE S 5 R AT RE O R QARFFAFT o

AL GALEXE “HNIR” BERANF IR SO R 5 o 2% RV DA a0 [ ST i 2 % T b 7 i R
i, AR T BER O AR AR A, XX GUA I T B R SN SR B, A close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho

19
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ﬁ%iﬁﬁ'ﬁﬁ'ﬁﬁﬁﬁﬁf?*Eﬁ?‘élﬂlﬂ:%ﬁ%o try..finally {&m)Mwith AL T JEFT M Fh AR ) 5810
A

U GAL S X AT R 5 1 s EATRRR N 2285 . AanBlFA Jed. IR MFHmEE, g | 2 A48T
SAEMAER . BT, BiRie— DR ER, AT g mEm A e Lams: HE,
BRATRIE—DEEH AT AR PR, WS HE O ESHXTRgS . Wi, R A2 2588 (Flunocdl)
ALE X NATARXT G B 5, D249 0] AR G G o A i 28 g (R 2 e AE

KR LM R AT LT A . 2 X AR RS 0 R A R AR E 2B m: X AR AR
B, A5 B E s B S b LT REAR [ R AANEAH [ A A X SRS, T Rl AR R AR X 2 AN e i
M. BIUFEa = 1; b = 1 ZJ5, afilb WRESHG M —MEN IS, R sy, X FHAsL
B, HRfEc = [1; d = [1ZF, cfldBESIRRBmAAR. BMmHEssE. (FEEc = d =
[] NLERER— AT SR E LS c Fld.)

3.2 FREXBERREH

PATR 72 Python WIS . 3 AT (RARSEHI & DA C, Java U HABTE 5 40 5) W] PAE CHEZ AL, K
KA Python TTRESMATE Z YR AL (BIANA BREL. R8O B AU 45 45) , A il R AR 2l
BRI R B -

PATRN AR AR R v A S R R TS Bed . X SR MR B RSB R D R R E R A . e AR
TE SAERR AT RER AL -

3.2.1 None

PR A —FIRE. e — DA AR R R . GG N B A4 PR None TiH . FEVFZ 10U N BN
KR, BN 2R [P s 4R 1] None. B 12 AR(H A

3.2.2 Notlmplemented

HEA U R . AR R A % . XTSI W44 Not Tmplement ed i, Hfiy
R OBy AR ST IR R R S AR PN BRI . (RRERS SRR L AE ST AR 2 R
SEFHAITEIIE. ) AR 1 .

#1452 I, implementing-the-arithmetic-operations ,

TE 3.9 MUA K EAZ T X} Not Implemented SKAT/RMAMBMEC YT A . BT H BT R A EAE, (HRF )
B} % H DeprecationWarning. BERFFEARFN Python A H15| % TypeError.

3.2.3 Ellipsis

WA HUE — P . 2 — A BA IR BT 5 . X GOE FIHE . .. SINEAFRELLipsis Pi,
ERERENE.
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3.2.4 numbers.Number

BTG B P I EEIE, PN ARZ ARG R N B R BRI 452508 . Bor Xt g AT Ag ) —
HATE AR A A . Python fr iR A AR JE R B PRy, (B2 IR IR 8 20n 05
&Ko

AR TFARFRER, fi__repr () Ml_str () By, HATFFAEEY:
s ENTRAMIET T, APEAENIRMERN, Ko ERA R ERIR .
o FORASTERTREMITE 0L T R AT 10 2
* TRME, BN REFER AR 20N, HASPER.
« KEWMZE, B/NMUUETRFEREANZZIN, FASPER.
o RS AL R T R E I 2R .
Python [X /M8 RUHY ., 7 S ALBORIE 4L

numbers.Integral

BEIRXF G ARBA B B R (A8 IE RO K0 -

ik
RERUBFR IR H e AR I 008 AR AR e I R 1 SR (ke o 7 B ) AR

RETBOTT A0 3 A PR

#H (int)
WA R FRRERBINIEE, R TR (OISR . AR Az B b 2 DL i
MmN, TS DA 2 (MBS RIR, B RAG R AF5 OL ) 22 SR AN 25 51

A 7K%Y (bool)
2N 5 FoR B 4E{E False 1 True. {03 False il True [ERIHAXT R EME A /RXTR . /K
BRI R, AR R(EAES D A AT R0 BIZE L TH0E 0 A1 1, Bl AME L H A FERE 6 0 45 5
B4 B3R [0 4 ER "False" B "True",

numbers.Real (float)

BEINF R RN LA BEF i 8o T4 S2 A U R A Hh AR PR 52 ) IR 2 LA A (DA C 5
Java SCHL) . Python AN SCRFFRURSREPE B0 SORR G & 8 B 21 2 54 AL BRI N AAIN ARG, (RO 8 AT
1 Python Fr A IR ST AR R UL AT WO A8, PRIMCBEA BE A0 3 WA s 0T % 18 5 A1 %

numbers .Complex (complex)

BEIEXT G VA —RIHLAS P SO BE i Bk Fn R AUE . A KPR B I LR R R R — AN 2
AR S ER AN R v T i @b 2z . real Fl z. imag RERHL
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3.2.5 &%

XEERFANENBCHRTNWA RA PG . WERE Len O FHRBUFFINTE. 470K  n B, &R
TR ERT 0, 1, . n-1o ali] BT a PRYZE (0. L8], GIRNERNFS, il bR
SR BEARMPBETARE. BIA, al-2] 46T aln-21, HHKEEN n Y a FPAIRYEIECEE 00,

ARSI A ali: 3] RIEERTIN ki <=k <jRPFAEH . YMERERE, DA
REWHFH . A A R ART RIS N TV A B 1A E

AEFINE SR AH = A step” IS YRV ali i k] 8 a FRIISH WA HKH, x = 1

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

3 Al AR R] ARV I AR

eI RS

AR PP A R R R — H AV B A BRI o (AR G A0 S0 A S5 I T, o Bl A Gl i w]
PARRAZ (5 HS, —ANRTAEX R I B S R SR AN REAE I . )

PATR AU TR AT 2SR 42

T
FAFER S R 3 Unicode 5057 (0 (L 4L 7751 . BUEFE I AE U+0000 — U+10FFFF 2 P BT A 1Y
ME AR AR i ] . Python &4 char 2581 i 508 i ML E R I — DN KEN 1
FIFAF A4, NERE ord () AIRF— AL B FAF R B XS BUETEEIFE 0 - 10FFFF Z I
(RO chr () APE—ANBUETEETE 0 — 10FFFF 2 A EER N K BE R 1 Bt A8 E X 4
str.encode () W LA 45 & W SCAR G i i 0F str #64°k bytes, i bytes.decode () MR PA
B A S S R R 1

JeEl
—ATCA P E 4 H AT AR AR Python X4 . W& PIANELA L% H K CH g S B b X . H
H—4H BT ¢ BTl whl i AE 2k S E N —AE S R B (— D FEIARA B A RECIEN T
H, WARTESENREERARN D). — ool g —x N2 as iy 74550107

T
FATRM R R AR R . Hp KB A 8 (i FTT, PABUETER 0 <= x < 256 [HHEAE%
MRe AT T (BIf b abe ) AN B bytes () HEEs g kGl F3 x4 . FArR Rt
A[PAIE T decode () AL HFAFE .

|

T3
AR PR AR AT TR A o TR ARAIY] R AR AT R AR e 2 (R TR F AR

ik
collections Ml array MRt T 28 f7F 3 LAY EZ Bl 1

FI B PRI A A 0] A8 47 R 28

Bl
FI P 2% H ] DAZAL R Python X452 . B3 i M7 46 S0 IZ 570 ) 2 Rah M . GEREAY
AR IEN 0 5 1 ISR TET G HRA R )

TRAEL
FAECAN G B T A AR . TDAEE B bytearray () WIESROIHE. BT RAAR (Hifd
ARG A, AT TR T R A SR IR ORI BB 5 A AT A2 bytes PR
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3.2.6 E&%H

B RIOR th AR HA A R AN T A R E G . BRI GRS TARoR RG] . B2 el
BOEN, WA ERE len O RIEEEFHFHLC LEH WAL R PR RGN, 55+ E
I, PARHEATRE . I ZERINFRIE SR IB S

XA TR TR B T A B - S SEAR TR . 3 BT SR A TR A B LU BRI dn R A
R (Bian 1 A L. 0), W —HEH RS HH—1.

FIHIA WA N 2R A28 2

B
WX G RN A A . EATEE N ER set () Wikgsl2E, I HAE8 2 f5n DUEE BT8R,
B4 add () .

TREAES
WHA G AR RS, EITEE N frozenset () MISHOIE, 1T frozenset 4§ A2
Hhashable, &0 DA RER —MEGR TR 2 A i

3.2.7 BS54

WM R IR R ERT I EA I RTIRRIES . Wl TR a (k] AI7EBGS a FeER5108 k B4 H; X
AR, WAl de L TERIB H bR, WERRE Len () LR — AT 26 H 2.
R — i A A LR 2

¥

B RFR I LTAE RN E N R R R E S . ARG 05 ) R 5 dL sl A
ARSI, A X G S AT ORI, FLJ PR T i ) L S B B A A A (L AR — B
PEo HIE SRR RO S IR AR I 9 0 UL AR SR AR S (B 1 A L. 0) B AT T R R R 2R 5
Al — LR H

TFUSOREIRANUY , X EWE SR AE A TS A WU AE 5 3 U™ A BRI B A & i3
MR, EL R % I 5 B P R4 A U RS i 8 A JE T A 2 O B L DO (o8

FUHMUEFASH ;s EATAEG (... FRYESEAIE (BT R 2R D,
YR dbm. ndbom 1 dbm. gnu $2HE TRIIMGELTRBURE], collections B2 anit.

T 3.7 WA S AR B A5 Python 3.6 iZ I M SR BB AT . 7E CPython 3.6 B AT i ¥, H
XA 2 IR A e — S AT T TR0 o ) T 5 R

3.2.8 T[FHRAKE
SR AT DA T B R R B (S 0L /N):
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R P SLEREY

FH P SCREION G n] il s B0 SORBIEE (0L 3 40 SL /N BRI B R — AN 28000 3%, Kb fr
2% H NS R BT E SUWTE S 91 3 — 2L

kR iR
EIE g%ﬁ
. XEFFBO% R A 2 B 2 1) F 5%
function.__globals__ FE TR L) 4 R 44 25 1)
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function.___name_

R B qualified name, HiEZH: _ _qualname_
function.__qualname___ B,

Added in version 3.3.
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None,
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function.__kwdefaults___

_ WEZR B RBFE A K tuple.
function.__type_params__ Added in version 3.12.
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method.__self

F8 M) A o Faf %

method.__func___

B X (2 [F Fmethod._ func .
method.__doc__ _doc ). HR R A B BCE A SCRY S A R
H—A FHEE, BN None.
FEL PR (Smethod._ func .. _name__ #H
Iil)

TR SUTHERABRIN A K, WA AT A None.

method.__name_

method.__module_

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

P H & O ER SRR B (TR R E]) mgitld, mRzEER NP
ENFHF T 2 88 classmethod XM .

2 AR SEBIAREC A B E At 2 i A DR BT IR RN, SRR G __self
JRPEENAIZSLH], MZIEXN G EFRED 902 . @ AR func JRIERFZFRI R B4 .

Yl AR B HIBR—4 classmethod G A BIE— N SLOITER G, ZWRI__self  J@Mk
BICH ALy, MH__func_ JEMR2 5 IR R 2 s B0 &R

Y—ANSLH I ERR B, WX R EREL (_func_), RS (_selr ) HASEINEN
Fko B, %4 c2—Nas £0) REUE WL, =2 Cg—AEBl, WA <. £ ) SEN TR
C.f(x, 1),

LB ES R RIRE H 4 classmethod X4, PRIFFE__selr HR “ISLB)” sihn ko @iz
B, WIS RFEA x. £(1) 2 Cc. £(1) AERTHA £(C, 1), H £ AXTVATZEE

It is important to note that user-defined functions which are attributes of a class instance are not converted to bound
methods; this only happens when the function is an attribute of the class.
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e _ name_ BHREINLFR. W function.___name_
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3.2.9 #Eir

i Python (AT KA ZUTT, -5\ 4 40 A1, BE@iEd impore 1547, @it A importlib.
import_module () FINEM __import__ () FRHULEIAM . BHTREA T 7 8R4 25
B (bRl U P ) bR globals_ JEMERrSI M) o BT | ReE he iz F i i
EREAE, Gl . x N T m.__dict__ ["x"]. BHSEAEEH TG AEE G REX S (F A

A SE UG B A FEE%E) . A module object does not contain the code object used to initialize the module (since it
isn’t needed once the initialization is done).

JRMERE 2 A A 2 [, Bl m.x = 1% [T m._dict__["x"] = 1,
e X (WE) JEk:

name

BRI R

__doc__
BB SR 4753, AARA AT TN None

__file _
BN BT B S B B AR A FR, AR E R M SO 35 . %) T 5L e e AR g L e o
Y file  JRVERTRERERNY, GIANRESEER R MR 0 C B XIS
SIMBAY RBLHCRUL, B2 I SO R AR A4 B

__annotations__
LS TER AR SATIH IR 2 24702 AP . A5 K __annotations_ WyRSiRk,

1% £ [Fi] annotations-howto ,
FRRE S B E M __dict_ HPATFHN R RN IR G 44 25 ]

CPython SCBUZYi: T CPython i BB P MLAGIE , ABIH BT I L 7 LR i B, B
TFHGEA BTN ARG A, A5 2% 7l PRSP BRI DA B2 B 11 7 4

3.210 BEN 3

I S AR A2 a4 28 SORAIE (S0 2 SL 7). BANREE — Nl I 5 SE B fir 44
2. KIBHEL | P RTE I A4k, BN, c.x 2@ ¢ dict_ ["x"] (NdWAFE—
LORy TR Fu v H b E AR PR T 30 MARAEH AR BN BIE A AR, SARSE RIS AR, XL
R C3 I IEMIT , BVRAAE S 8 ARG BEA 2 R QR AR S — 3t A SE R RE AR 5 1A
#9470 A7 5% Python {# fIf) C3 MRO R I 7E python_2.3_mro %% .

B—RBEIEG N (RRES N ©) 2 E—DIITEN G, BRI —A__self  J@IEN C LBy
MR BEXE—4 staticmethod XIRI, BRHFEHONIZHE T AR WERXR . A RAKEMN
_dict_ SRS NAASMRBUR LR HAA T 2TE S 5 408 25—,

RIETEIRIE S R 7, (R SRR 7l o
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__bases___

WS HER I, HENTERERI R B 5T .
__doc___

R SR FAFER, AR E XN None.
__annotations__

LA AE B PAT I e 4702 i, B X __annotations_ S {HESEEE,

2|5 annotations-howto.

__type_params___
—AMIE R A I, ENTRHME SR K

3.2.11 33240

RIPITE i P8 ot gkl (WL E30) o AN RIBIEAT L — AT S RS L a4 2 ), Rk
SIS E A IR AT R ARAE A R BRSO R R A R B, S ARSEAEE
JEEP AR RN W IIB IS — D HE CRECT S, BRSO G, H self g
PERMZ LB . BSTIEMITTIEN R B LA SIS <987 /AT, BT A e S S iR AR U
1 m AR Iy AIE 2 Y 5 A0 35 /T, AR R SR PR T BRSSP AR __dict_ HIXI GO
WRARBIZIENE, M RIENERA__getattr () ik, WSRO R AR IR,

o P A AN B 2 B RS2 A AL, HEOR SRR . MR K RAF setattr ()
B delattr_ () Jryk, WRFIRFI 5T AN P HE O S 0 7 i

AN IS HAG LR IR A FRIA ¥, ] DA AR gt . S ok ik 64k T,
FrkE M dict_ HEMTML _ class_ RSB,

3.2.12 1/0 MR ([WHRLHIHR)
file object Frn—HFT IR SO A Z PPt Ty 00T R BB U RS open () PE KL, PAK os.popen (),
os.fdopen () il socket Xf 4[] makefile () Jrik (] REAH F S L8y b pr LAt ) L Ath pR S K 7732

sys.stdin, sys.stdout fil sys.stderr HIIHL XN  TIEREASARERI A . B H FIES 000 0 SR 55
CATER S PASCAF T, HILEREE 0. Text IOBase MM ZEFE LM 1.

3.2.13 pEpER

LR ph fRREAS () ) B BB R 2R o ETTIA RE ST REREAR SRARRE SR A I BB T 22 1k, N ARSE
HOR WAEBLAL—HF 4

(ASEFGE

X RFEIR 4hiF A 5 % a9 W AT Python I, siFRbytecode, ISR G R RO SR 1 DBIAE T B AN R £
FOR R SRR g (RBUTT TR RS YR CE I, AR Gt B SG  HBAS EUE S AT s kL
XIRMA RIS RN (R ENFRTEIBATR D . SRE R, XA, B EX)
SRR G ORNE 2 B 2 [A)4%) .
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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

.COo_varnames

.co_cellvars

.co_freevars

.co_code

co_consts

co_names

.co_filename

co_firstlineno

.co_lnotab

.co_stacksize

.co_flags

SERE IR E PRELA
Added in version 3.11.
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BREE B A s L2 B (EFES)
—/~tuple, HAEERATRFARNATE (M
K4 ITR)

—A tuple, A0 eR B R B BT
e & AR

—A tuple, HiaEEREHH BAERMATR

— AR R bytecode $ 4 FFFIT R

— > & B P Wbytecode BT B < T #Y
tuple

— MM R P Y bytecode P Y4 FREY tuple
Bl AR e SO 24 B

PRACE— AT I AT

— NGl T Mbytecode s & BN 175 A WL ) 455
B BARBCEZ 4077, &AL IRAHS .

H 3.12 A H: AR mXAEEC T,
A §EFE Python 3.14 HiF% 4,

T B AR X S AR RN

TR — RPN AR R AT o IS Y 4
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PAT Rt co_flags i CHMARAL: AR *argument s TRIARIE ZAL RO I (L B S HON A
0x04 fif; WIRBKEBEN] **keywords AR AL BRI KPS HIWBE 0x08 if; WIRKER—
PRI MBEE 0x20 i, 12 inspect-module-co-flags ] 8 H B4R AR AT SCHEAR «

Kkt (fFrom _ future_ import division) Wffifflco_flags F I RIERACHD NS 1 41
TREH TR RRE . W R E IR E T AR BREFFE IR 02000 {i7; 7E ¥ 1Y Python it 4
HN 2] 0x10 1 0x1000 fir. .

co_flags HHARLIG PR B AL -
IR R — %, Weo_consts RS — IR R B SCRY AT S, B AR 2 SN None.

REMRBFHE

codeobject.co_positions ()
R[] AL I X G i Sk bytecode 5 4IRS AL E AT 5
BB IR S (start_line, end_line, start_column, end_column) ffj tuple, Hr
5 i N TCH M B E N | TR RS RO . SIE B gS  IR ST AN O ARG 1Y
utf-8 FAT R .

AP B R BB R K. ATREAAE XA OL T RPRR SR AT
e M7 —X no_debug_ranges iafTfERERS
* TEffi/] -X no_debug_ranges BHME—4C4iiFEm) pyc X
o 5 NG 7 B T4 o
o T ARSI L R R IR T YA RN AT S S
BRI, TCHTR T BT R AT Y None.
Added in version 3.11.

ik

I S AR AU S 2 S A A B, X ] fE S 5 B4 1% ) which may result in a small increase
of disk usage of compiled Python 3C{f & I () #3 25 1°) sk A e o B9 I A7 A 15 o 22 3Bk e A7
fitt &1 S B FN/B G T BV A g [ 345 B, FTRAfE A -X no_debug_ranges fip 247 AR 5
PYTHONNODEBUGRANGES A5 & .

codeobject.co_lines ()

AR 0] — AN A A Kebytecode W TELETE I I B ACE: . MW AL i — Tk 2 — 4> (start, end,

lineno) tuple:
¢ start (—A> int) REMN T bytecode JEEITT IR AL E B FS B ORI Z AL ED .
* end (int {B) FENXS T byrecode FERIAR RO B F & (MIFFZAE ).
* lineno f&— /MUt FKbyrecode LR AT S int, BF WA E LB NI FI A5 0N

None,
PR 2% HRF A T A RHE JE M -
o PR —YERERFLL O E R start.

* (start, end) JERERFZIEIBWATELLN . WELZUL, X TAEM—Xf tuple, A start
;Igf%ﬂ:%ﬁ/l\ﬂg end,
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 ALATEEAA SRR . XTI It A end >= start,
* PERERG > tuple [ end KFEE T byrecode RN

TRLYEH, Bl start == end WAV, FIERETEE MR R HA7EAE, [Eiibyrecode
G T R BRIIRLEAT

Added in version 3.10.

B

=

PEP 626 - TEPR A Al T HDRS #0415 .
5| A\ co_lines () J¥EM PEP,

codeobject .replace (**kwargs)
IR G — A RIAS, (0 8 % i B fEL
Added in version 3.8.

MiXe 5

Xt RS TI. EATATRE I BIAE = a2 IR Sl B 4 B T R B R AR

HHRIZEM
Fe T — MRt TR ), SR
SIS0 12 ) SN S R ICHBI AR T A None
WU IEXE AT R A AT 2. U5 %8 PR 5] K
frame.£ code —A IS object .__getattr_ , FATEEL

obj Ml "f_code",
The dictionary used by the frame to look up local vari-

frame.f_locals ables

VTR 8 T % T
frame.f_globals

BN TERNE (M) 2k A7

frame.f_builtins

_ WX “WERTR S (X2 R % [byrecode F-
frame.f_lasti K ZE])
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ST SEY

WRAH None, NLETEACADPAT 0 B 4 H & 25 =R
frame.f_trace TPRA BRI S ) SR AT 0 U P A
Sk — N4 (BN f_trace_lines),
) Rz @R False PAZE A IR AR 1T il A
frame.f_trace_lines PR s

PR BB H True DA ARVEHE R4 R MR RD B 0E,
= T S B | K 1 S b 30 ) R 1 o

BrhiX AT RE S S ER & L ARREST R .

PR 4 AT - 70X B A A B o B P

LRI L5 AR BREERI LA 2T (DURTFIRIS 20T . TRl L
5 A% RS —A Jump 4 (RIRE R —
SiE4)) .

MR8 75 5%

IO 5 SR YA
frame.clear ()

BT YRR BRI WA 1 4l & of 2= 951 . FHFE, WIS T generator, WA IS AR4F
WAL A BT AT B WOk S 0RF S 1 (Bl igk—A S I G e BELAE ) -

RuntimeError is raised if the frame is currently executing.

Added in version 3.4.

B SR

TR E A TR G R . 495 kAR R A E A R, Wl PhEE A types.
TracebackType TR A%,

TE 3.7 WA e A% v BRAE [l % 42 w] DAIE i Python A A5 gt X HBSE B4k

X B A R ) X 5, 24 30 5 0 A PR (E A AT AR R R I, SRR AN HF 2 07 24 5o 913 2 i
ARG, YA — AT RRER T, R DA AR IR . (B Wiry & 4] —T7, ) BEAlER
sys.exc_info () FriREIWICAHIE =30, AR FH N __traceback__ JEPEBIIREL.
MRFAEEE AR, HRIRES (LRI SFARNPRER R DR MR AL T2 B,
BHEEN sys. last_traceback L FH .

o S b B [T 5, )l 0 ) 2 ) A0 7 3 R i i AT 482 c b_nexct Ja 4t DAKE B 52 E 1) 2R iR

i

Rk K et -
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FR1A] 24 7] Z R TAT AT 7.

e Vi 1 % I P A5 51 & — A H 3 HfF object.
__getattr_ _, FfiFZS4 obj Fll "tb_frame",
o5 th R KA FTEAT S

traceback.tb_lineno

TN KRS

traceback.tb_lasti

[l 3] AT S R — AR AR 2 AT RE S H bt & AT S AR, AR KRR € ry 1) ELCA PLBCHY except
TS EA finally TAIME.

traceback.tb_next
FRIRRY AT S JEME to_next S2AIRER PN —29 GEER A RFE D), WEREAE T —ZRNN None.
1 3.7 WA KRR T B 2 T B

CILSE

PIR MR ARFIR__getitem () BRI . SN RWATEHNER slice () BEORAIE.
TR R B R PE: start S5 R stop Jy RS step Wb RAH; A HANAE I None o JX 28 @k nT LA 4T
DI X RSk
slice.indices (self, length)
BT A — DR BUS R length I VT SEAEYI 3 A SN B length 45 7 K FEHI 2% B 7 ST R BOAH 5%
F AT A . HOR MR = AN BB U oA X S8R s A Y)Y start Fil stop 5145 DA R
step AR FRG 5ROk SR 42 R 5 TE )RR — B Oy sUAb .

RSHEMR

HAS R G T —Fp ki b SCRT IR R BRSO S 56450 X R T 3o B ST VAR G 2 W R LA )
Studeds, W RGN EE X EXNS . NSRS GIRE A ER S ERT R, SEPRIR [H]
it XS, BRI P, SRR U . #SHEN R ETNER
staticmethod () M¥EEERAHEL,

KFHEMR

FKHERNGGESHTELRLL, @3 EAXT R AR, SUE NI LBIIRBOZAT S 1 2 a4
TEX PR B E AT A OAE SO, DL ) ik —7 . B ERNG Eilid NE classmethod ()
M rE AR A
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3.3 BB EBR

— RN DATE A G SCHAT IR PR 7 180 S B R IR TR TR R S B 1o ) O R s B4 (B NS AR G2 B3 st I
5Y)R) . X2 Python SLBl & S A E M3, VR AT E ST IE F AR ET . 2601
K, WER—AKELTHHN__getitem () WA, HH x BIREW—DEB, W x (1] BEAGSFNT
type(x).__getitem_ (x, 1). BRAFAUHIBISMED, FEBCA E SGE Y I AR IR ZAS AT AN AR

Bl R — R GEE N AttributeError B TypeError),

FF—ANEFIR 5N None R W EAEARTT . Fln, aisf—A2/f__icer () K None, MZE
WARATAER, HIEXHHSEBEH iter ) ¥51 %4> TypeError (M AEMIEE_ getitem ().

AESE PR AR Py BT A 28, AR EE B — i L G SE PR B T Rl R S ok U 24 A 7 L. 3l
an, FRECAN TR ERVEX T R L e R U2k B, EERIY) T et Ve A B o GRX A Dl i — A~ 5L 43
& W3C 1SR XT SR B ) NodeList 1. )

3.3.1 EXEH

object.__new__ (cls[, ])

W DABIEE—A cls RAHEB]. _ new_ () @S (BRI MR AT 2 2 A H A )
KT RSB AT BB — S8 KRS S WG g g r i es 3k CF 278 ).
_new__ () BYIR AR K H R G5B G cls B
MR RS A M E Y S B super () .__new___(cls[, ...1) il & E 8
f__new () J¥ERANE—ASH RS BIIRIGHEIR [ 2 B T G TR B ) 326
WR_ new () FEAHEEXT ST W A E I HUE R ] T —A ofs FYSEB], WERSEpi_ inic ()
HYERPA __init_ (self[, ...1) WIERWAEIEA, H self JFrscplm e S BEEs
X} G K 1 2R B RO R
WR new () FIR[E—A cls BYSEB), WIFFSEBIR__init () FESANSHHAT.
_new__ () WHM TR AYA A A T2 (B4 int, str 5 tuple) 2 H1 LB A EE R BEHES
1E H & OTh gl B2 DAE E S A Ed AR .

object.__init__ (self[,..])
FESEB GBI new () BiIEZ G, BREVEAREZ M. HSESGEHAEMERFENSE
M. —AHEEMPA _ init () F¥E, WHARANIENRMAE  inic () FE, i
H I ) AR AR SE B EL 2 O IE R LAk s Bl super () .__init_ ([args...]).

xS new () Ml__init () WMEMESERM (H__new__ () QI#, HFH__init_ ()
FEMD, FeA__init_ () REIFMEREER None, HWAFEEITHIG| A TypeError,

object._ _del_ (self)
TESEBIRF A SR o IR M AL eR ity (RiEY) . R NHEEEAF del () B,
M FrIRAE W RANR A del () ¥, Wi/ i b iR F & DARR O/ S5 5 B0 20 1) TE B T B
_del () FYERTLA (HAHERED 00— AL B A3 5 | R MR A S, Xpifrht s €4,
_del () JRTR AT AR BT SRR A S i PR R R AR SE BB R 24T CPython SEEL A
S
YRR B AN RIE S AR AR S8 __del_ () ¥k, weakref.finalize 27—
Fh BRI 7 3R 24 K S 9k VA s 85% [ S el 2403 P 1) 375 4 R 4

2The__hash__(),__iter (), _reversed__(),and__contains__ () methods have special handling for this; others will still raise
a TypeError, but may do so by relying on the behavior that None is not callable.
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ik
del x HFAEEIM x.__del () — FIESHR x WEUHITTEDE—, M/aEMNSAE x W5 HTTE
AR IR -

CPython AN YT : — 51 HIFEER ] PARLIEXF SR 5 T ROA % . FERXAMEIL T, PEFRREAR o ferein 21
FHRLaIT R DI M. SEG R — A5 IR R 24— S AR Rl A | . Wi s
AR RGN %A, XRSIHEHCHEWIER, &3S HAERE 2R Bra i s & .

U
gc BRI

i

BT RM__del () FENAPPRGLE AHE , TEHRATIIR 5 A 00 5 Rl 2, BT B —
AN sys . stderr. FRHH:

o __del () AEAERARBEHATINER, BERAEELENNH. IR_del () {FE
B BEUE N HARMLIESTIR, ATRE S & AESEEE, PIAMZSIRE PN IIT__del () T
M EYTE 8

o __del () AIDATEMERESS RPN BOWAT. B, BERE MR E (18 k)
] RECL M BR Bl None ., Python S GRIESGIM ERASie v 42 FR DA BAAN TN Rl 4T Sk i 42 R AL
PRI H M R AR B AR ERFE AT IR A R RGN, XA B TR R AR
fE__del () JFIEBOA MR R .

object.__repr__ (self)
Hi repr () WEBRECH A DAS B — DX Bl FAFERFER. QURATEE, X R —E R0
Python ik, WLk FE BAAMFEIER NS (RZAE M) . WERSXANABE, MR B g
Al <...some useful description...> WFAF. REBELTE—NDFEFENE. WR—F
FENT __repr () EAREN _str (), WHEFREZRWLHIR “HEIERX" FrrsRoRmdia il
M_repr__ ().

W R E N TR, R RIS F e AR BT SRR EE .
object.__str__ (self)
L str(object) PAMNEREL format () Ml print () WHPAER—PMRRE “EIERX" skt
REFITFAFHR R . R EESA—4 FRFHXTSR .
Wi Eobject._repr () WIARFSAET __str () HARFMIR A —AH %A Python £k
AT DA P B 7 3 B B HE R A (5
WERA object FiE XHIBRASLB &M Hobject . __repr (),
object.__bytes__ (self)
i bytes P AR — DX R AT HFRIR . XV ZIRE—4 bytes X4,
object.__format__ (self, format_spec)
Wit format () WEREL. PR, #%XALF A58 5@ BSRIEPAK str. format () AW PAA: I
—DXRE HEA” FRFHRFIR . format_spec ZHN LG Fraf X Wi R 19 7455 o format_spec 2
iR hsedl format () MRBER, N RZEEEER M BRI NE I,
ae (i AR IR RS A IR T -
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object.__1
object.__1

object.__n
object.__g

t_( )
e_ ( )
object.__eq__ (self, other)
e_ ( )
t_ ( )

W5 formatspec | RIS AR R HEIA .
IR BTN — AN FAFER R
1 3.4 A K AEAZ T object ALY _format_ VA WUIRGAL AAEM AR F4F, o5l k—14

TypeError,
£ 37 WA KA A H: object._ format_ (x, '') AL F T str(x) i AFH 2

format (str(x), '").
self , other
self , other
self , other
self , other

object.__ge__ (self, other)

DA X SO R “H LU Tk I BAT S S AR N R  x<y WA x.__1t__ (y) . x<=y
FWHx.__le_ (y).x=vHx._eq (y).x'=yiHx._ne_ (y).x>vAHx._gt_ (y).
>=yJH x._ge__ (y).

WARATE SO B MRS, & LR IR AT RES R 0] BB X R Not Implemented . %M,
I LB iR M False B True. Al SEfp Lk ey ykn] POR LR, AR LEGE FAT 2 %
ATFATRAEFIEE (BIAnfEA 1€ TR ZLE), Python AR IEHMETE A bool () PABRES R A EIL 2 1E.

TEERINE LR, object Il is REHM _eq (), FAE R SR A IR AE B & [H
NotImplemented: True if x is y else NotImplemented ., XIT_ _ne (), BRMASZIT
4 eq () FNEEREUL, BRARSEHR A NotImplemented o FRGBHAFZ )% A HAb & X R Bl
BB BN, (x<y or x==y) HEHAEKRE x<=y . EHIEREMEHE B3R RHITERAE, 5

# functools.total_ordering() .

AR __hash__ () WAHIKBLE, TRREIENT SCR B E Bz R nT VT S 1 hashable Xt 52N}
TR — e

XL YEERE A RSB (AN SEA LR EEA DSBS ) s 2 1c ()
gt () BRI, _de () Fl_ge_ () HRXIWIRSS, Mi__eq () Fl_ne_ ()
MRENTA TS RPN EEER BN, HA BB 22 A B B A ) Tl [ 2
ii DR S 3de B A VRO SO v, e A 0 A e B e B RO . BRI PR R &k

MBAHAIER )T R ITHEAT Not Implemented PASMUMER, == F ! = BHAFH 2 HIIHRE 1s Ml is

not,

object.__hash__ (self)

W N E RE hash () P8 ARG A SR IR I R A T, B T IR A R 2B FE set . frozenset DA
Jedict, __hash__ () MiZiRF—ANREE, X5 Hu iR 48 S [ Fir s 1) W — A0 T 1 e LA A [R] 7
WAE; BIMERIES S A G A A A (EIRAE i, BRRFENT 6 —A o4t Xt
ZICAMIGAE . Fln:

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

ik

hash () 2M—"XZEEXW__hash_ () JEREMEFER A Py_ssize_t R/, HEEXT
64 NEFESN 8 FAY, X 32 (il 4 FAY . IR —AWRM__hash_ () IFHEARFENLR /NI

38
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R T AR, R AT SRR ST . X — R B 2 python —c

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

MBE—ANKEAEEN__eq () Tk, BABWARNZE X __hash__ () #AE WREE X
T__eq () HEAHEX __hash (), WHSLHPFA Y HIETGA ZHENZH. WR—AE
TESLT W ARRGIFSELIN T __eq () Jrik, WEARNRFEI__hash__ (), HHNhashable Z T4 R 5L
SRS A R AR (WERX R A A AL, BRI IS AT ) .

P BN A __eq () Ml_hash__ () ks HHENSEMSE (BCRN) RS

A, FH x.__hash__ () 2RE—MEAEEARLR x == v FINERE x is v Hhash(x)
== hash (y) .

—AMRNRERT  eq () HRAEX  _hash () MEKFH  hash () BRAHIE N None,
—ANEW__hash__ () J7¥N None W, %ML HIRFAE— DR F 2R BUL G 75 (5 i) IR 5 | A&
TypeError, HEYERKM isinstance (obj, collections.abc.Hashable) WgiiERaHH 5H
RIS

WER—AERT  eq () WEFERERBLEN __hash () LW, WLHETKE _ hash
= <ParentClass>._ _hash__ T CHE RS

WEAR—NEFEH__eq () WEFEIRMGA SR, WM E LS __hash. = None,—
ANAENLT__hash_ () PAERXHT| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) Ji ARG PTG AT 42

#iE

TEBAEBL T, str Fl bytes XL W__hash_ () HEMHEH-— AR FHGHEHE mih”. BARE
ITTHE—A Bl Python SRR ARFEAAR , (HENHEAE ER 21T/ Python [A 2 AN 1] T o
XA T B 1E A O B AR A LA AR EFE BRI 0L R I B TRCR B O(n?) S22 2% B2 il BE
HIFE4E IR 45 Bk . 1527 http://ocert.org/advisories/ocert-2011-003.html T f#E

MRS A (2 A I E IR T . Python tMABRIEX MRF A AR GEF EFE 32 (il 64
fikaE L@ A—501)

5 1, PYTHONHASHSEED.

k

1 3.3 A KRR T BAA S e A ALK «

object.__bool__ (self)
A7 ¥R ASE BREAERS I DA S B bool () #ffE; M%IR M| False o True, 4oRE ST AN,
WHEE LY len_ () WO NRMAE, AR TNZ N LA HA B, R —4
K __len_ () Bl __bool () BREX, WA ILBIEFHAN N HAEMH.

3.3.2 HE XL EiLihE
AT DASE SCR A5 Rk H g SOM RS BBIETTH (% name BB IRMEEOMPR) B9 RS L.

object.__getattr__ (self, name)
YEANEMEDIRA G & AttributeError MIRMBIGHH (ATRERMM__getattribute () W
T name A2 — A SLHIEPES self MR AM BN G] & T AttributeError; B EX] name
PR EYERA__gec_ () WA T AttributeError). HWHENMRE (FKHNM) BIEMESGES]A

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

object.__getattribute__ (self, name)
W Ty Vi 22 To A A U R ) DA SE BRT SR SE B @ ki D). W2RZEIEE LT getattr (), WG
ANEeWE M, BRiE _getattribute () BRMMIFAHEHES| A T AttributeError. MWIHYE
B2 o] (3R E ) @M ER S % —A AttributeError Sp¥. S T kG I Iy I P TO R %
5, HCSE Y % B e A R A A ] 4% B B0 B 28 07 YRR U 1) B B R B AR JE M, B3N obJject.

__getattribute_ (self, name),

Ik

BT IEAEAE R A R TRIA BN 5 4 B i I 45 SR R 1 D0 T 22 AR DT ¥R N7 7T B S sk
. BRAFHRT EEK.

XEFREE RURE T A, 5% —A T3 object . __getattr__, 724K obj Ml name.
object.__setattr__ (self, name, value)

W EAE—A JE P R DR« XA S BURIEE LR (BRRHEARAARISE B 78 . name 2y

JRIEAATR, value g BRES JEVERIE .

W setattr () MBEWRMELS —DLBREME, BNZETE LI %, Bl object.

setattr_ (self, name, value).,

X EBURB MR, 2591 % —A #HitdHf object . __setattr__, ffiiliZ4{ obj, name, value,
object.__delattr__ (self, name)

KT __setattr () (HHAEAHMERTTIEMRL. BITENIZTE del obj . name XM TiZXRA
N AL

XFRE BB EMER, 51— #iTFHF object .__delattr_, [fliFZ % obj M name.
object.__dir__ (self)

BIRESAER RN LI dir O WA . REMEDICS— B R . dir () AR EFH]
AR RILH N 5 TR HAHE R -

BE LRRE T

FRRSAR __getattr_ Ml __dir_ iSu[gi ISk A & OB MR TR . SRR __getattr_ pR
BN M2 — 25k, HATRH— B4, HREHES RG] % —4 AttributeError, %
IEHEERobject. _getattribute () RTEBIITR PR EFEANTEM:, W __getattr_ SFERIR
E‘Jﬁ_dict_ A, RBIR S5 & —A AttributeError. WRKE], BSPUBMEA W IR [ 45
RIE.

_dir_ BBV HAESZATM SR, I HR Ao s n] U7 R 2 BRI AT LR AR G SRR
RIHAE, HREE PP RIRE dir O BREM.
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FOBIE N B F o OB (RE BRI B SRS , WA ) __class_ @HRE N
—/~ types.ModuleType I TJ5. Flan:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ repr_ (self):
return f'Verbose {self._ name_

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

super () .__setattr__ (attr, value)

sys.modules|[ name_]. class__ = VerboseModule

ik

XA __getattr_ FIIXEBIRE __class_ Hapmifi fE MU IR TR & - BT
R 4 JRE i (NS A A P ) AR E R il XA 2 R B 5 ) RAZ MR -

TE 3.5 A KT class_ FREMHESCHTE.
Added in version 3.7: __getattr__ Ff1_ dir_ FiHJgEik.

S0

PEP 562 - {5l _ getattr__ fll __ dir__
R THI __getattr_ Ml __dir_ ¥

SCHL IR 2%

&) WS T—A> A A & R R A 2B IE (%3

PAF EDCE— DML AR (FRh #hik 2
tf) . FERARRBI, R SRR AFCNITAER __dict__

IRF AL P B B A e o

R AR S PR ) B4 1 T

object.__get__ (self, instance, owner=None)
W R AIRBUIT A & 2 e e (RIEMEDTI) SOz Zem SeBilid @ e (SEBlf@tEvii ). nIiEr owner
SRS IR F R instance ;2 K5 J@YER LB, AR owner 51 J@ £ W3R [H] None
WY 2458 WA B R MEE 2 5] & AttributeError {.
PEP 252 $58]__get__ () FA— 2 ASHIW A HXTS . Python [ B P& 1A ER SCR LS
s AHSRE, HELREE =y T H AT RRER AT S48, Python H B getattribute () SEHLE
R AWNSE, TR EN & BBk,

object.__set__ (self, instance, value)

PRI YR AL B instance 455 W T4 35 28 S Bl @ A B {EL value .
WHERL, WI_set__ () Bi__delete () SWHHNAAER “BARAL" . HE A SN 1

7® %,

a

object.__delete__ (self, instance)

L D7 TR AR instance $5 % I A 5 210 52 B S
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IR SL BB AT REAAE __objclass__ J@ME:

object.__objclass___
JEME __objclass__ £ inspect BIHEEAFEE M GO REMZE (IERfCE IR A B T30
BRIEEMIBITR A ) o 0T AR ZAUEL, B AT LASE I HUN BRI — e AL (B126)
W SEBIVER S— MBS 4 (B, CPython £ 087E C HSEBIHI AR R E Ty A B E LR TE) o

R iR 2%

Bk, fRsst 2 A 40T N XTI E M, HJE MU B AR g8 P s i B E
_get__ (), __set__ () Ml__delete_ (), WR—-DXMNELEXTNLEFEFHEE A, EEt#K

J& PE T ) BRAAAT R N — X i rp B, R E R B . B, a.x ERIBTFSM a.
_dict__ ['x'] JFlE, KGR type(a) .__dict__ ['x'], BEFRMKKAEL type () B EHESE, K
ek,

B2, WERIEB| MR E LT RN ARAR T ER XS, W) Python W <> T2 BN T M 46 1 A I F fliid
T X B B AT e B IR BRI AR Ir 8 A v B A v B o ok B

RS SR ITHIR AR— N E a. x. SR AT a TiE:

HAZFH
T A B AN DL R O 32 B P RIS L AR — MR SR ¥ x . __get__(a) .
JBIB
MR E R — DX LB, a.x 2 HEH BT type(a).__dict__['x"].__get_ (a,
type(a))o
R
RGP ER DK, Ax 2PN A._dict__ ['x'].__get_ (None, A),
feik e

FAfl super (&, a).x XFEMHT S SERGE a.__class__ . mro_ FEREEAE A ZJEH0HESE
BIfiRM B.__dict_ ['x'].__get_ (a, A). QI x ANZHReE, WO AR bR [,

XFSEFIGEE, AR LR E AR E R BT TR iR ER v . — MR ER T PAE L __get_ (),
__set__ () fl__delete_ () WAEEHEG. WHREEAENL __get__ (), WI5REJEMRR bk &
AT, BRI SR SEE T H ARG N AR, RIS E LT __set__ () /B __delete_ (),
e R — AN EE R WRWES A E L, Wed N ERdERER . W5, BiafiRas s RmE L
_get_ () Ml _set__ (), MIAEEIFIARMN A __get__ () Fik. X T _get___ () fl_set__()
(%n@% %delete_o)B@ﬁﬁﬁi@%&ﬁ%@iﬁi%?ﬁwB’»Jﬁ”zﬁéo 52 AHRTHD,  AEEHE S I 25 0 Rk s
=

Python 77k (fUffffl @staticmethod fll @classmethod 3R L) #H 2 /E A AEBIEI AR KLY .
AT, SEIW DAEE U ES k. X SR A SE A5 5 A0 [ 2R i A SE A — R4 T

property () HREURNEAEIREIAI LI . I SL B B EHAF B AT
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__slots__

_slots__ FLVFRAT A S BB A 01 (AR AE g k) R 2R IR I __dict Ml __weakref _ (KR RAE
_slots__ +f @ AU B2 AE AR AT . )

MR __dict_ WIARZETE M. @A HE W 58] 225 04T

object.__slots__

XA RAS AR AT ER . ATk RO Gl phy S0 ik A8 B 44 A P A R P81 . _slots__ 2 EL
PR AL S PR B S TR LR F B RSBl B0E __dict Ml __weakref__,

i __slots__ HyE RS0
o MAIREH A _slors__ [IZREF, SEEIR __dict_ Ml __weakref _ JEMERFEZ W UTIRI o
o W __dict__ AR, SLEIBEABRL ARAE _slors__ 3 SUHHH I HI AR IR . 254G — A RF A

BAWRMER 5] K% AttributeError, WERFRENSHIA HAS SIE, WEORE ' dict_ ' IMAEIFE
__slots__ "R EAFER RS

o WRKRBFNLHIRE _ weakref 7T E, WIENLT _slots__ WIZEFA IR H LB 85 . Wk
TELEEEGI A, WX ' weakref_ ' MMAZE _slots__ W I FAFERF S

o _ slors__ RN B QB B AR EH EEBR . FIE, RIEMEATEGUR R B _slots__
FE LB B B ERIAME s B0, @RS B R AR R .

o _ slots__ FEAVEIAN HIR T LEMZE. FERXEHP RN _sloss__ fEHEFRPEMETH. A, +
PR RAT __dict__ Fl __weakref _ BRAEEATWE LT _slots__ (Hrp 324 AU AL & ATAT W Ao iE L1
) o

o QNSR—ANZE LRI EAEFA R g S, MR RS SR SE AR BRI ) (BRI
HIBMNEBRBOLH AR ) o XS HERFETF & LA MR E Lo ARTTRES S IN—A B - L% i
AR

s AR MIREH "variable-length" W & X A 4l int, bytes fil tuple R E X TIEEMW
*_ slots__* N¥F5| % TypeError,

o AEATHEFERFER [ iterable # T DABEIRAEZS __slots__.

o WERRMH A FHRE _sloss_ WR(H, WHZF I RGO VERE LA PR S (E v 8T oK A
JETEFRHLRE MY inspect . getdoc () THFHFE and displayed in the output of help () 4 H W IR 7R SC
PR,

o _ class__ WRAEAFEW DR HA MR _slors__ W&t e

o WA 2RI ZEMRMGET R, (BTN R R B R R (At R 2R A
BN A R) — B 5| % TypeError,

o W Kgiterator JITF _slors__ W &x Az ik R A ME AN B —Ndescripror. {H)&, _slots__ J@YERFR—
MNEERLS .

3.3.3 BEMNKEIE

ﬂ:‘l*/l\%?[fg(%#/l\%ﬁi SHEEXNRL K PR init _subclass._ (). X, ?ﬁﬁf&gﬁgﬂiﬁ%
AT R R A TRE. X 5REMAAARZE W, HIER M g m ey R e, m
__init_subclass__ WHAEHTE L T2 ERER R TIE.

classmethod object._ _init_subclass__ (cls)

Y PTAESIRAE T RIS T SR o cls FHR G128 AR E SOy — M EE LBk, Bk
R AR 2T 3k
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BH—DHENXRBTFSHGAES ERIEM __init_subclass__. N T 5 H Al [
__init_subclass__ [ARA, W YEIEH LN KB T SHFFHMS LR RS, Bl

-
class Philosopher:

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

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

.

object.__init_subclass__ BYBRINSEBUAT AR, RAEMERESEOH AN Gk — iR,

Ik

TCEPEIR metaclass R HBERBIPLHIEFER, HASPELS __init_subclass__ KYSLHL
PR (MIEEXIRR) @ type (cls) 1.

Added in version 3.6.

B RPAER), type.  new_ () KIHHIEBIFXIFWAH__set_name_ () B THIXIRINFT
LB

object.__set_name__ (self, owner, name)
TEFTE #2 owner BERIER) HZ A . X4 CWIRIE LA 1ZZE I name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

RS R (L BT 2 SR AT, set_name_ () ¥ERSUEE BN AT, WOIE
PR set_name_ ():

class A
pass
e = C()
A.x = C # The hook is not called
c._ _set_name__ (A, 'x'") # Manually invoke the hook

CUETRES TS
Added in version 3.6.

P73
BAEOLE, KRR type ) RMEW . REITE—DFW S SR NIAT, R4 2R TR E H
type (name, bases, namespace) MZEHE.

R Rl i3 e TR A metaclass R FSH, sU2E 0K —MIE SR IR E
iilo FEPAR/RBilH, MyClass Ml MySubclass #/g Meta HJSEHBI:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
(BEF00)
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(% L350

pass

class MySubclass (MyClass) :
pass

TEZRE LN AR E WAL AT HAD X S SRR AE T T I AR i i A T 288V b T 0
M ATE SCRHRATIS , 5 KA DU AR

* fififr MRO 5 H ;

o BE G 4T

(RS ST BT

© PUTHEE;

o BT

fi#tt MRO % H

object.__mro_entries__ (self, bases)

WA BE S PR EZOR SR type MUSER, MIAHEZELTHE _ mro_entries_ () Fik.
MR T __mro_entries_ () ¥, WAEAIEIRIHAER S AW __mro_entries_ ()
FIZESRE . A TR R R 5 45 bases TES )RR FZOTHL, I HAZIR 0] —A> B K08 F R B %
FRMRA R e . R TCHRTRE A ZS . TEMIER, AR B 20

ZW
types.resolve_bases ()
HSHFTA B T type EHIRYEL.

types.get_original_bases()

TERME  mro_entries_ () BMZ BRI “JFIGEIL",

PEP 560
X} typing BERANZ I R AU AL L S K¢ o

WEEHHITTE

A5 SO E 3 24 Y TC ISR RS DA HE:
o WAREA R HRA RS E LR, WA type O
o ARG —ADRATCRMH R type O WSEHBI, WHSHE RN
o ARG —A type O BSEBIMERRATC, B0 TS, WM FrIRAERITE.

LIRAER TR SN BTG ERITCHR (WRE) AT TS ERREIMITE (B type (cls)) Hikl. &
ITIRAE R TCIEN A BT A X Bt oIS i) — 28, ISR — M TR AT A% A, IZRE U R
HHH TypeError,
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EEXGaTE

*E'@%ZETL_J:‘IEI’Uﬁﬁ M IRUER R a4 2 0. WRITTEKERFA __prepare_ J&M:, BXfPA nanespace
= metaclass._ prepare__(name, bases, **kwds) WIER MR (Hrb 0 SR AEAE AT %5 4 3¢ flt =7
ZH, WINRHEE ). __prepare_ AN Y@Ll X% . __prepare__ PRI a4 252
BB __new__, {H2 i 2N A A B I % a4 25 (R ks DL B — N0 dict i

WRTCHEA __prepare_ @M, WIS A2 FARFRILGA N — D2 00H P .

S0

PEP 3115 - Python 3000 /i 52k
5|\ __prepare__ g4 % B8 F

TS ES

FKFKREPL (KIF) exec(body, globals(), namespace) WEXGHIAT. HEIHHE exec ()
9%’%%[2%??%%&)&7;2%? PREL PN ERINS , ANEE RIS AR R (AR 3E) 51 R B 4 HiAIINEE
F A 44 FR

HiE, Eﬂﬁé%ﬂi)&ﬁiﬂ:tﬁﬁﬁﬂ%ﬁﬁi TEZE R E U T A 98 ok B BIAE S 32 R B i 44
FRe AR B A GE B SEFI S — NS B Pk U, BCE Gt T Ay A A i B R R VR e
_ _class__ 5|,

Bl R
—HPATRF AR IE TR ML S, BiELH metaclass (name, bases, namespace, **kwds)
A% (BLAbmBhn S5 5% AN __prepare_ E’J*HI_J)

WARRFERPELM B ESIH T __class__ 5§ super, Xf%zzl_kvﬁﬁﬁ/—tﬂ’j super

__class__ Jir5lH, Lmﬁﬂﬁ1$%§ﬁfﬁU@EﬁB%—t[ﬂ@§|m Lﬁﬂ%%ﬁfﬁﬁlﬁ/fﬂﬁ super ( %Elﬁ
FRiR IEAE Tl R 2 A28, e 1084724 wir iR E’J#@&;&WJWU;E%?%L%QAﬁﬁEE’J%*/‘%@I
FARIH o

CPython kﬂ@*lﬂu fE CPython 3.6 [ 2 JG WA, __class_ Bt SfERNEGH S ﬁJEPE’J
__classcell_ ZHWMEA L. WMBLELE, BOMH FEIES type. __new_ A, PATERE
LRSIy G~ ﬁD%Tuliﬁi JF Python 3.8 5| % RuntimeError,

Y BN ICE type, BEFEALMRA SN type. __new__ BIGNS, VANEISMY H E SO BRAEA]
JEE S0P Pl v e LNk

1) type.__new_ J{ARWUREMA S HITAEL T __set_name__ () JFikmEM:

2) X2 set_name_ Jy{ARFHIATRTE L HOSERITE E B SR T 44 R EA TR

3) AEBIEET I IR IO Iif € W BRI BV init _subclass__ () #5T
TERX R IG, BB ELESE PR (MRA M), AR RN o LK
G 2 Jrrilan 42 518

Yl type. __new__ QIEASHZENE, $ROCLAE N4 S RITE S X G S PO 2] SH A et
ZFEXR . EAFRIARE TN, JFEMBCHEXNRE __dict_ J@k.

W

W
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PEP 3135 - @it md
iR RAn __class_ PG| H

TTHEBIER

JTCRHETEE M ARR) iz, Cau sl ERmteE. B, #0na. A3i&T. ARz,
R HEZRDA I A Sh BRI E/ A 4545

3.3.4 HE XL EHIRFREE

PAF H RSk EZL isinstance () fll issubclass () WEEEIIEHASTH .

Feolil, Ju abe.ABCMeta SCHL T IX B VADATE ALVFIFINRILSE (ABC) {12 “REFLEESR” BOmMBMET
A (RN EIA), ff M ABC 2,
class.__instancecheck__ (self, instance)

AR instance NN class (—A> (BEEEA14E) SEEINGR MU EE . a0 ST s, Wewii

PASEHL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)
Return true HI15R subclass WA class W) —A> (EHEzsAHE:) FRMGR . W E SCT 0, W)
S PASEE] issubclass (subclass, class).
T RX S B AE R A TRMER (Ook) . BRI B ERhhE Lo X 55T 361
B RO AR A R — B, HATERCTEOU T S BIAS B g A 2k

S0

PEP 3119 - 5] A\FhRIER
o ozh B 5 A, B 4 instancecheck_ () HI__subclasscheck__ () ¥ E i
isinstance () fil issubclass () 74, A MIIEER AL T A% 15 T 3 0l 5 & 2%
INZ (S0 abe fitk).

3.3.5 BAlZRAE

Y R Ar o I, (] Python BT SARC K T AAL— P generic type TEAE ARG AIAL . 140, 1ist [int]
XAERIFRE T A R FR—A> List IR ITRE N int KA

S
PEP 484 — KT
7128 Python Ht FH T B ARvE A AE 2L
Z B
RFESAIZ RN S 1 SR
Generics, Tl )1 H & iZ%M typing . Generic
B KA SEBL AT HE B A TR TE S0 R A SR ARG AR 2 B i 32 FH 28 SO o

— KA HATEE L THEIRZE T __class_getitem_ () HFARE#IE S L.
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classmethod object.__class_getitem__ (cls, key)
I key ZHURE RIEALR ] — D FORZ BB LTS

MHER FE W, __class_getitem_ () @ HINMAHET A HL, MEHE LA SEHH
@classmethod 34,

__class_getitem __ g9B Y

__class_getitem__ () WJHBRARVREREZZRAZITI TES A A Ty (X U K 242 7 .
TP AT AR IZ AT N 88 S AL AT S R AU & Ir B A A 5 Sz B2, AP Y E &%

MT__class_getitem () WIFRUEE YR, 5@ M typing.Generic 487K, XKW AEHCW
_ class_getitem__ () .

PRUEPEVASMIE EH)__class_getitem () HE CSEIN] RETCIERER =T JBUAG A5 4% 101 mypy P HLfER
AEBAEAETE BT REGER MM H B __class_getitem ().

__class_getitem _ &5 __ getitem _

WA, 6 RS BRI — AR ST AR 2R L LW getitem () SEBITYE. AN, W
WA B R AR G it — 28, MR[EEST_ class getitem () KJ5¥k. __class_getitem_ ()
WRBERfHE L, W 243 [5]—> GenericAlias X§ 4.

fifi 75 X ob3 [x] REP, Python fERESS &8 N IEX LR AR R E N 4 MAH__getitem () B

B2 class_getitem__ ():

from inspect import isclass

def subscribe (obj, x):
"""Return the result of the expression 'obj[x]'"""

class_of_obj = type (obj)

# If the class of obj defines __getitem _,
# call class_of _obj.__getitem _ (obj, x)

if hasattr(class_of_obj, '_ getitem_ '):
return class_of_obj.__getitem__ (obj, x)
# Else, if obj is a class and defines __class_getitem _,
# call obj.__class_getitem _ (x)
elif isclass(obj) and hasattr(obj, '__ _class_getitem__'):
return obj.__class_getitem__ (x)

# Else, raise an exception
else:
raise TypeError (
f"'{class_of_obj.__name__}' object is not subscriptable"

)

T£ Python Ht, Frg 125 H Bt 2 HANRM LB . — AR B IR i I meraclass, F H R Z2BEER R
type RYENBENINICE. type AEN__getitem (), XEWKFE list [int], dict[str, float]
Fl tuple[str, bytes] XFMFEEREKFEE _ class_getitem () #IHH:

>>> # list has class "type" as its metaclass, like most classes:
>>> type (list)
<class 'type'>
&)
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(# E30)
>>> type(dict) == type(list) == type(tuple) == type(str) == type (bytes)
True
>>> # "list[int]" calls "list.__class_getitem _ (int)"
>>> list[int]
list[int]
>>> # list.__class_getitem _ returns a GenericAlias object:

>>> type(list[int])
<class 'types.GenericAlias'>

AT, AR —ARIBTEN T __getitem () MEEXICE, WHHBOXEMRERECRNRMAT A . XI5
—MBIF AT LATE enum bR ]

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem _,

>>> # so __class_getitem__ 1is not called,

>>> # and the result is not a GenericAlias object:
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S

PEP 560 - X} typing B fiiz B 02 1F
N4 class_getitem (), FH IR WHIG I FEM S S _ class_getitem () T A
&__getitem__ () A

3.3.6 RHTTIEAMR

object._ _call__ (self[, args... ] )

W ESTESLHINE A — B R Wi e X TiehE, W x(argl, arg2, ...)
FEREOT A E N type (x) .__call_ (x, argl, ...).

3.3.7 Rl EIRAE

A PAE SUR A VAR LA RSN % . Bl EET 52 (0 70 %8l T4 8 ekt (i 73, HiFRMN
HATE AR ZAR . 5L R 2 BSOS B s B R R 2 ANTE T 19 81 S ir i B 1 A B 4K
kFIFH 0 <= k < NHHP N ZFHE slice MEMKE, BATEXTHEMNE. HAMNEEBGEBRHE
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () %77, BT N5 Python IFRIE 7 # TR AL LAk collections . abe BIHURHL T —4
MutableMapping abstract base class VAMEARIEH__getitem (), ___setitem (), __delitem () Fl
keys () ARG RGN @ T . T2 FIEAN AL append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ZEH¥:, Wit Python fbRrifE 1ist MRAKE. &5,
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FEA) B0 N 3l 3 52 SR SCHERR_ add (), radd_ (), __iadd__ (), _mul__ (), __rmul__ ()
M imul_ () FHERSBUINGE (F5PrEz) AIRsE (FREK): EANAN & L HAMBUEZ BT, WoheE
WL AP AIRRSE I contains__ () JPERAAVFRRCHLE H in B584F: XU, in 2448 R
s XFTES, IR 48RP (. 5 ANE BB RF A SE L iter () YERARRVT R SCHIAE A2
PRAH TR, _diter_ () WMIERXIZAGHE; XTI, N4k A E.
object.__len__ (self)

P EPASE BN B R L Len () o WIZIRIEINRIGKEE, PA—4> >=0 fEEEERR . UAh, W —A>

MEREN__bool () JrykMiH __len_ () JrikiRIEUE A E N EAER/Riz B Rl B A BRI

CPython SZBRAN Y : £ CPython H, TR K F K HBE N sys .maxsize, MIRKFE KT sys.maxsize
MIHELEAF: (A0 Len () WBELR G| K OverflowError. ZWjIEE(ENIAG| K OverflowError, X4
WIRE XL __bool__ () Jiiks

object.__length_hint__ (self)
VA I i PASEPE operator.length_hint (). WiZiR BN SKERMHE (TR F /N F
Fhr ) o KB R —A >= 0 RS, RIMEW A AR Not Implemented , X&HHAES
__length_hint__ FESEENFAER—FLEE. O vEaiiE A TIebERE, H AR IER TEiR.
Added in version 3.4.

ik

PR RE L TR =L TSR . AT A

[a[l:Z] - b ]
NG

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

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

object.__getitem___ (self, key)

PR AL B self [key] WSRAH. XFFsequence AL, Bez it G oNHEE. fENATIETT, €
AT RESCHF slice X4, M UMR G| I SCRptL g il i, MR key HYSRAUAIERG, W ATHES| %
TypeError. AR key JFFHI R EATLE VASMOE (TERATEA AOECRS AR RS 5 ), Y
5% IndexError. XIFmapping KA, IR key AT (ATEA ), MW7 % KeyError.,

ik
| for TEAAEA N EIERT I 2IIFHHER IndexError DME LM FFH 45 .

Ik

WAHIL —A class BF, FIEESE R Y class_getitem () MiAE __getitem_ ().
TS class_getitem__ Y5 _ getitem__ [ RN .

object.__setitem__ (self, key, value)

P EASEEL ] self [key] WMH. HEFNE_ getitem () MR, AXTEELIIL T ERN %
I PRT 75 LA SO R T O E S S e, U2 A R e R . AN IERRRY key (ERTE R
FHWNE_ getitem () FYERVIEBCAIE .
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object.__delitem__ (self, key)

P BT PLSEEE self [key] WIMIBR. HEFWE_ getitem () ME. MXTGSLH I T
W IZA R T R R B i, SRS ARSI ER. RNIEHIA key TG & 0 585N
5__getitem__ () JFERIFEUARIE .

object.__missing_ _ (self, key)
eIkl dict.getitem () EHRAE)F ML AR BN AT PASEIN dict T2RAY self [key].
object.__iter__ (self)

BT IR AL BN — A dn B iterator BRI o BEITVERY 23R 0] —ASF AR AR X R, BT AR 2
e AR R TIEA . XTI, R X AT

object._ reversed__  (self)

WE (WERAFAE) &8 reversed () NERREREFH DASEII )48 o B B 243R [m]—N B 0 DAY P 14
M ERER N ITA X R ERERNT S .
R ARG reversed () FiEk, W reversed () WHEEECKRLES|MF AP (_len ()
Fl__getitem  ())o SZREFHIPML AN G S IAERESHEALLL reversed () FrER i SEELsE SR
SCPUR A HRAE reversed () Hik.
WRAREIGZEEAF (in Flnot  1n) IlH AR AT BB ORI . ANk, A0 ZnT AREPL R Er
R EEIE R A BRI LI, AN BRI R AR BT
object.__contains__ (self, item)
WA 7 ¥R DASE BB A G2 AT o AN drem J2& self W AN AR BB, 5 WGEREHER . XF TR 28
SR ARG N 7 5 R B F4) l TT S J ( l  BRELR T
XFREN __contains_ () BIRS, BURKEMRFEesii@st  icer () TR, RIS
H__getitem () WIHXFIERIIL, SFHIES 55 Tata o,

3.3.8 E{lFFHE

S8 SCOAR 5 i BT RCT A . R E PR BT A SRR (PIandE R ECR REIA T AL 3R) Xt iy Jy
SVATZSEF SR E /NS
object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul__ (self, other)
object.__truediv__ (self, other)
object.__floordiv__ (self, other)
object.__mod___ (self, other)
object.__divmod__ (self, other)
object.__pow__ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or__ (self, other)

Uﬁmﬁ%ﬁ%%ifmxﬂaﬁ*éﬁ (+’ ) *v @’ /7 //v %’ dlvad()’ pOW(), **’ <<’ >>’ &7 A’ |)° WJ
wm, SRFEXRX 2 + v WME, Hbx BEA  add () FEMNEN—ADLG], WS type (x) .
_add__(x, y). __divmod__ () FENZENTMHH__floordiv. () fl__mod__ (); BARM
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BRI truedivi () WERAIRE S = H AR W E pow O BEIN__pow__

SE SCAHESZ RIS = A B0

R AT R P R A S S R IS Rt Tz, BR[| Not Implemented .

object.__radd__ (self, other)
object.__rsub__ (self, other)

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv__ (self, other)

object.__rfloordiv__ (self, other)
object.__rmod___ (self, other)
object.__rdivmod__ (self, other)
object.__rpow___ (self, other[, modulo] )
object.__rlshift__ (self, other)
object.__rrshift__ (self, other)
object.__rand__ (self, other)
object.__rxor__ (self, other)

object.__ror__ (self, other)

() W24 %%

P X B PR SR T (et ) #RAEBIH BRI (+,- " %@, /,//, %, divmod (),
pow (), **, <<, >>, & * o D)o X EE PR BN S AEZEBAE RO SR S 5 HL A A R AU [
R B, Sk ks ‘tx -y BE, Hd y B BA__rsub () JPIRMZER A SEB1, Y

type (x).__sub__ (x, y) i&[f NotImplemented B type (v) . _rsub__

LR =IO pow ( %K%“"ﬁ“ﬁﬁﬁ%ﬂ%_mow () (B s i S U 2 Rad 52 2%)

il

(y7 x)o

MR AR BCR B e B R BRI — D128, B TR Bt T i s B S ik, W %

ST ZEARMER AR ST R o AT AT SR TR AR SR I AT

object.__iadd__ (self, other)
object.__isub__ (self, other)

object.__imul__ (self, other)
object.__imatmul__ (self, other)
object.__itruediv__ (self, other)

object._ _ifloordiv__ (self, other)
object.__imod__ (self, other)
object.__ipow___ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor__ (self, other)

3 XL “%}ia‘#” SEARRETCM ¥, B iRIA] Not Implemented o AARARARSE R B A HAERUY B i, AR SEBCE
¥4 None T A FA AR R ILE’J*E}XAGE

“X]‘TPFHI_J%EE%M’E’%( ARARR ] 5k - Bildn_ - RN LA R A BRI RCRE, X SR B A 2B i
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object.__ior__ (self, other)
Vo 3 B8 Ty ok LI A AR MRE (4=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, |=), X
BE T YA Y 24 2 R AT BRAE OOF self BEATIE M0 IR B 4550 (G558 T DAY self (HIX I JELAZ00) . 4
REEATFER Y E L, B0 AR % 7R 0] Not Implemented, JUIAH [ 1) 38 i (R[] 112 21 35 38
HE. Bk, W xBR—ANHA__iadd () HEMREG, W x += vy ENT x = x.
_dadd_ (y). WR_ iadd () AELE, BEUR <. iadd_ (y) 1R\ NotImplemented, N
P x._add__(y) Mly.__radd__(x), @IFEX} = + vy RIE—FE. FEFLLCREHLT, HESRIB(E AT
AEFECR U H5R (2 W, fag-augmented-assignment-tuple-error) , {H AT A SEFx_ g Bl A — 0.

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
P VA AL Bl —IC I ARIZSE (-, +, abs () Hil ~).

object.__complex__ (self)

object.__int__ (self)
object.__float__ (self)

T FF 33k 2675 DASE IR N B R complex (), int () Fl float () o B 243R [al—NHH R A1 .
object.__index__ (self)

JF P 74 PASS SR operator . index () b Python S TEBUHLHFHT X S MO B B0 B2t 9 21
(B} 82 AR bin (), hex () Flloct () BE0. FAAEMITIARMIBC X GR TR, Wi
I ] — AR
WK E N int_ (), __float__ () fl__complex__ () WA PPN ERE int (), £loat () Fl
complex () ¥[ELBN_ index_ (),

object.__round_ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)

VA 3K 28 7 5 PASE B P PR L round () DA math pREL trunc (), floor () fil ceil (). BT
ndigits {845 __round__ () RN DLZ AN 2L 5 VA AR MM HR B 24 2 IR 3T R AR BTN Integral GEH N

int),
Wk int_ () B__index () ¥WARYE XINNEKE int () 2FEBE_ trunc ().
TE 301 ARG AT ¥ int () B trunc () WBEEWHFEN.

3.3.9 with {5 L T EE2E

EFLEERR—XER, BEXTERITwich BRI EEN B TR B R 3C FN SCE A e B AT
B AT B SCAAT RSB . B A with iR (FEwith 15 6) ), (B MR DAE S B
M ENR TR .

TN SUE R 0 S RE R R RO A A A RIS, BUE RIROIR, PR TIRI SCRAESE

BT E R SUE A BE 25 B, 12 typecontextmanager .

object.__enter__ (self)

iﬁA‘gﬁtXﬂ‘?ﬁﬁﬂ‘éE@i@ﬁﬁﬂLtTj& with AR E XA T IARR A S as 1/A)H 95 E 1 H 7,
WA B -
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object.__exit__ (self, exc_type, exc_value, traceback)

1B BB IO R AT B S BB EHIA T SE TSGR R . R R SRR E
B, AN None,

R T e, I HA B RO R (RRER e Rk ), IR 2R W . A, Sk
AEIR H 5 A% I # AR AL 2L

WHE__exit_ () FRARNIRERG| ZHAE AR ST, LR HAERTHUE.

S0

PEP 343 - with” {4y
Python with IFRIHITEIE . BRAREI.

3.3.10 EHIZEACEPHMLESH

AR 2R FRE, BRIAA SR s B B S8, BIANTE MyClass BA TR RIIE LT case
MyClass (x, y) #H ST ZREM HIXFERA, SUAE L—A _match_args__ JEE.
object.__match_args___

ZRAZ R AR — A F AR e . MIZEH T 0 8 S BB, A B S E G B

ok REETE S, IR _martch_args__ WA AEVE R REEY . SR IEMERSEN TR O .
255 S P, W MyClass._ _match_args_ Sh ("left", "center", "right") N ZEIEFH case
MyClass (x, y) #Z T case MyClass(left=x, center=y). iz o 25000 8E 040N
T4 _march_args__ TR WREIERTEE, WEHBS TS & TypeError,

Added in version 3.10.

S0

PEP 634 - 51 bEEADL i
A %% Python mat ch {EAJAI LT UL »

3.3.11 BEE PR IR

Genf X P Python iR F Bt T — i ) 102 20 A A7 Bl 4 2 8 1 2007 IR0 4 5 3 I PSR Je e 2R 28

bytes Hl memoryview SEIH, BRI AE S =5 R AN e X AL

ARG KA FAE M C SEELRy, (HH Python SR SCBLZ MM L2 M BERY -

object.__buffer__ (self, flags)
B self TR DG KPR (B1a, M memoryview Mikids) . fags ZEUR KT K ZEn
AR L, PN SR [l i) e X g Rtk 2 il 5. inspect.BufferFlags fAt 1 ik
AR EERI o Iy AL AR Bl — A memoryview XA

object.__release_buffer__ (self, buffer)

by N KR T B R . buffer SHURTERZ BTt burrer () JEFIEY memoryview X
G WA ATRERAE A R e ST e U . 7V B 24 8 ] Nome . A7 BT Lo 010
G AR BR L B«

Added in version 3.12.
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Z W
PEP 688 - f§i£% 0t X P {£ Python 1 u] ijjfi]
5| A Python __buffer_ fl__ _release_buffer__ H¥k.

collections.abc.Buffer

ZnpIXRHUE) ABC.

3.3.12 %A EENK

X E KU, FEIR T AR B AR IR SUPRUEAE HoE SO RIS AP REIE R ARV I, A REE
SAERM RIS AR A TUE ST SRR R .

>>> class C:

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

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

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

BEAT 2 15 )5 09 S BRAE T A0 35 38 B R A N B BT A X RS S LB LSRR IR D5 IR WI__hash_ ()
M__repr__ (). WRXLIEMBXERMEN TEEWERDRE, WA EIFER LRI R B & KRR
INERE R RIIE

>>> 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

PASK A5 2O IE A2 A IR ] — SRR I T i AR ou3ERE ", T A A E R IR T
I} G SE ) Ty AR

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

True

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

BT T IEE RS &I S AT S RN, BRI A EREFIE S8 getattribute. () JF
i, BEEUBEXRRITE:

>>> 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")

&)

3.3. WK EBH 55



https://peps.python.org/pep-0688/

The Python Language Reference, A {Thi4 3.12.4

(#z E70)
return object.__getattribute__ (*args)
>>> ¢ = C()
>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10

DA Ged getattribute_ () HLEHIAMERER NHRE B MUAR AL 7 R 2Ry 2sta], HACH M4
T;%ﬁiiﬁﬁ%ﬁﬂiﬁ‘%ﬂﬂ“ ARG (RRIRTTIE must WLATBLEAEIN G A B EVATEIR A& —Eob i AR At
e

3.4 thig
3.4.1 H[ER/MR

awaitable R FESLM T await_ () . Masync def BREGR 2T 2 BRI 4204 .

ik

MAFE types.coroutine () 2IHas A4 Bigs iR [0l i generator iterator STR W T W ERXT S, HENI
AR await_ ().

object.__await__ (self)
Wh AR 8] —A~iterator . 24 4% B Sk 5 Wawaitable %4, N, asyncio.Future SZE T 7 ¥ DA
Hawait FiRUHIFRE
g R
AIEF AN __await_ FriR A2 AR =28 B 0 283 s Bt ATy BR A1, B A 2 st i

Flawaitable X5 ) 75 PATHELL Y B SCEL (A asyncio) & @4,

Added in version 3.5.

U
PEP 492 T ffA X ] R R TR (E B .
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3.4.2 HIEMR

WAZAT 2 JETawaitable W5 . PIERYPHAT AT AN __await () FFIEAHEERASE N . LRSI
FrHFaRm, BRI TI%K stopIteration, Mi%FHH value BIERFFHGRIEME. WRIESI KT &
H, BB NSRRI L. AN S BT | RGP stopIteration .

PR EA TEAE B, BT ARSI N A (B0 A w S-% R E 7 k). B2, SN
[, PREIFA B SRR,

TE 3.5.2 AR R AEAR B S fF— NPT — K5 | & RuntimeError.

coroutine.send (value)

FARB IR E A INAT . QIR value p None, SCRFSEMTRIME__await () FriREIAGERIH T —
T, W value ANFy None, MR ZBHLA FEIMERNIERI W send () Fik. HEER (GREIME,
StopIteration s 2HAFH) K5 Lk __await_ () REMEIFTEAR SRR,

coroutine.throw (value)

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

TEMRENGIKAGE T AN RS SENR MBI R R chrow () T3k, WERAFAERTS
TR B, ZF R A 4. AP (RIEME, stopIteration BUZHAFH)) K55 F
WA __await () RIMEBATIEAHSGERAME . ARZRFERIERE N GERR, LRI L2598 7 .

TE 312 MRAS B A AR 55— AN 4 (typel, value[, traceback]]) B8 57 H I 0] BEAE A K Y Python it HH£%

coroutine.close ()

BT R S A AR B A SRR . WUCR MR ER, HOrR S e A0 T SR HE 1 R AU
Welose () ik, WMRAAEZIT L. RRERAEHERGI K GeneratorExit, FHRERLAIFEHHA
Yo fa, WESPAMCHEERIET, BIEERARYEE).

UM RIF BB, S DA AC BRI AR R A Bl P

3.4.3 FLiEMNE

FHEREWMEHR __anext_ IFkH A FA .
s Easyne for iR P .
object.__aiter__ (self)

WAGR A —A~ Fr 4 i RBERXR .
object.__anext__ (self)

WMGR[B]—A> o7 S 4525 2 AR AU T — S5 E. B ACER I %5 K StopAsyncIteration
iR

S A R — A7 Bl:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

(ZF 30
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(# E30)
raise StopAsyncIteration
return val

Added in version 3.5.
TE 3.7 WA & A= A8 B6: HF Python 3.7 Z Wi, __aiter () WRAIR[EI—AS 5T Z 435 I 0T N+ 5 % %

7=

aF o

M Python 3.7 74y, __aiter () MR =R G R o R BEATHALN GAKF 35 TypeError
B

3.44 R FTFEHEE

FYETLERLER ETFUEREN—M, BREBAEN __aenter M __aexit_ JiikiPEiFAT.
S B SRR T Easyne with iR
object.__aenter__ (self)

EEX ERUT __enter_ (), AR BITET EMHEREI—A T F 423 %,
object.__aexit__ (self, exc_type, exc_value, traceback)

EEX FERMUT  exit (), [CHMRBHET BUAURE— T F 4 7.
Sk B SR BRI — AR B
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.

gix
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

Python #4272 AU A Y . ARA 3 S A — A BT AT — Bt Python F2/7 304 AN LMRE T
AP Wb, REUARIIEGE Lo U AR B AR ar QRS2 — DA (I bRiEf A ik %
fERERR B ME R A QAT SRR IR I SCHF) AU, — ARG (B - WmIHEMREG i
IR fER irS) R, EAEar T PN -n 8RR ZHMA () _main_ Kib) 217
ARt R R, RSN E R eval () il exec () BIFAFER ST UL

REBIRAE PAT WP T — DI ERLAEIEE OI T HoE (BT 58 UG B AT LT Ak A
LA RS AT -

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
« REIEX S,
« FE,
o IREZRR,
o WRAE—ANRE BB, WERARRATR B A7
- for fE¥k,
- fEwith ifH], except TH), except * T4, BUEAALHNITHCHY as B as Z )5,
- TESS ARV L H A A 5
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. importiﬁfﬂo

* type A,
o KA AD &,

3 from ... import * {J import IFAISNEFTATE R AR FE AT, B TR R LT
47 o AL REAERLR A B .

del A HAR LB E— TR E  (BRARILSLPRIE ORI FRIEE ) -
B AR B ATE R S 2 TR R BN A SR RS b, B2 KA TREBZ S (Bl s R AUk ) .

R ARG AU, WOGZ AU R A i, BRAEF I nonlocal Mglobal, QIARAFRYE
SEFEBEHZ S, W4 JmAs e . (BEBRACREUN 2SR BN oS i SO S Rs . ) AnRAE A — MU SR
PR RIER S, Wh awEE.

AR SCA R B 44 B i R DA TR 2 PR AR AL BTl S7 R4 BRI 4

4.2.2 ZEREIREHT

YR BE LT — MU R ] U . AR ACRD e b SCT — AN JRraRAs B, AR et Bz A B
AR SCR AT R AR e, DA R 7 R 2% R 0T 0 35 AT AT AR B, R AR A B S AU
FIA TR ZAFRIAF G E -

B NAARAEACE SR BB, 2 i A& E MR SR o 3 — R BR AT UL R A S A ek
LEOPAZAR R R

M NAFRTE AT, 25K NameError 5. WM EIE R BN R EUE R, HAx & Fr¥gm—
AR VRAS B, T AR S E 1K 4% B (E FH A B 468 i oK 9 2 B4R B fl, K251 K UnboundLocalError 5.
UnboundLocalError 2}y NameError J—T%K,

AR — TSR N O AEAT (B S A A4 PR IPE A, DUARRE B pAY P 68 124 R 8 (2 P 2 O A x4 i AL T B
W51 24— A FARTE PR E HTAE AR A B I 2 B e XA AR B E . Python i/
FEUTEIA I BLAAVRA RIS E B0 S AL T AU N AR AT AL B . — AR BRAY Joy A it ] i s e B A AR B ST
A A R E BRI € - 7525 UnboundLocalError ) FAQ Z& H A AKEURH -

WA global A MUt AT W2 85 BT RE 4 BRI F 0 A B s J2 2 i 44 45 ) PV
PRRIERITIH o« AFRAEIR =B 4% 25 8] AR TRl i R 4 Ryt 44 250, i@ e S iz A U Rt A B
W22, AN E Ay 25 MBI builtins BURAGr# 2 0 . 2R 2SS R . NIRRT
IR AAAR, FAHRRNE L S0 WERRTEN B S A PR B A 5K, RHE4 R 23 10] oA Eo
Apt. global THAJMAALT AT Xt H T 81 24 B B 2 i

global A5 [a— U B & AR 48 BA AR A VR k. R —A A i 22 A ol e S VR deoboly — &%
global if41), W% H MR APCAER 2R R .

nonlocal EATSAHAFAH N )44 FR8 7] 2 B FE Sl 6 & BRBUVE 3 40 e A8 . G SR8 @ A A FAET
ARA0] 4 B FREVE FR 38 WA G 13e 5 | & SyntaxError., £ H 4 RNEE[M nonlocal {EASREHYE.

BHANE SRS — R AR B3R . — A SRR B B 4 __main_ .

R S IRVA Rl 4y exec () Fl eval () BISEUe A PRI LR SCHBIRRRFOL. 285E SO T RERE T
HoE AR AT AT IR o X85 | AR IR 4 FRARIT AL, BN AAET AR BE 14 Jop AL d e 42 ey iy
A A . JE a8 2R S ORI SRR T L . AESSACR B S48 PRIA VR T 2 W R i 12K
gy EALY RAITERAES T XA AR, (AR R21F AR, e
PAVT A0 5 B RV E e X R DA AU & R

class
a
b

42
list(a + 1 for i in range(10))

hn e
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HR2, FIA RS2

class A:

type Alias = Nested
class Nested: pass

print (A.Alias._ _value_ ) # <type 'A.Nested'>

4.2.3 e
KAV 55 Mtype IBAIGIANT R fE Rk, HATARBGRBAIENE, EEANARJLLGIS. 72 H
HCA PRV I, (EEATHU SAE S8 T PEP 649 f) Python 3.13 o FIARTESE I8
PREEAE ERAE SIS DL b
o ERXpz A 2 A G L ERRIE S K.
o FPXbZ RS A RRAE S AR R B PRE SAERREE A AT, (HHEBOA A e A 2
o BPRPZ A RBES L. 2 BN R B T SRS AE R N AT, (EHAR M A 2
* The bounds and constraints for type variables (/azily evaluated).
o RAGNAMIE (15 H LA,
BREEAE P E AR LA 5 AN ) - e A 3

o BREVE SRR U BT S i R dr A Sl MR EAAR N IR B — I RAE 2 Ny, B0
T IAE IR — A AREA R I A, WA A I A AR Ry B o A% S ek
SUAATR, R ERTEIZR NI BT R XA TR E LR L, J5H TCIATIIESR
b E L4 R

© AREEIR T FRA XA B vield, yield from, await 8(:= Kk, (XLRAXIELE TR
TEVE IR A B HL A R P S R PP )

o AEAREEAR I IE R E A AR BELE N E I il il nonloca L iFRPREHEE . X A UIFERIIES,
AT HAW AT DATERR AT A 0 HE BT T R BEE 5 | AR 249K -

o BRI A PR, (HZA AR AR S A 2 SO G qualname OB H R
REEXFRI __qualname_ R E AR ELE/E H AX R—HE

Added in version 3.12: FR¥EAE FI8 2 7E Python 3.12 HH{E PEP 695 [—340 8] A

4.2.4 15MR{E

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

Bl
>>> type Alias = 1/0
>>> Alias._ _value_

Traceback (most recent call last):

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

(B0
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(#z E70)
>>> T = func.__type_params__[0]
>>> T._ bound_
Traceback (most recent call last):

ZeroDivisionError: division by zero

BEAL A S AR A ) __value  J@PEECRAARRY _ bound  JEMEMTIIN A 2451 % .

WA B T2 6 S ) 4 R RS R IO i R B SRS REATH I o B, EHOR{ER RvF g
BT SR 5144

from typing import Literal

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

BT VESRAL A E R AE AT TR A 2 NIEATSRAENY , TR Y BAE R PR (B0 (L P R0 4 R 74 2 4 7 e
T ENRAE ARV E S A -

Added in version 3.12.

4.2.5 WEHBZTEFIZRBNIT
CPython JZBEAN i : H ANl __builtins_, PSR T JE T SCE4T . P N SR B sk o B
AR EEN Y% import builtins HAHRN HUE MR H 1 JE M .

Eg/\ﬁﬁ%ﬂ%ﬂﬁ?ﬂﬁ*ﬁﬁéﬁfﬂﬁV\]E‘B@ S[E) S Fr gl R A R a4 A PR AR __builtins__
R BNN: X% R AT A (FEE— MO 20 Z S ) o BOAE T, 47
_ main__ EHLAIE, _ builtins_ ELEMNEREB builtins; SHE R A HABAY PR, _ builtins_
M builtins B H S WFHP)—D 514 .

4.2.6 S5HERHEMRE
RS B 2 BT 22 T as AT AR g 36 . X REIRAE AN AU Bl 42:

i =10

def f():
print (i)

i = 42

eval () fll exec () RRESCA N 58 BT U7 AL BRA ST 44 7K - %ﬁTMTﬂHﬂ%E’JEjﬁﬂéE‘E% <[]
*%ﬁ%’*ﬁ H 28 EEI’J%E’I‘ETET‘KJE@/‘/E% S[E), M AE SR 20T exec () Ml eval () B
ARSI R ER SRR G 20 IR REE P adsE, Wes I_JHﬂ’EHﬂ?WET%

U HH B3R R 2 ph T A 3 S VR AT IV AR PE R S R i B T A T
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43 BE

SRR IR SR E R DA (AL SRS I S 6 PR — Ry s, e W 3
1A, T DA 24 i T il 43 P 5 D 2 B0 PR e L (R T 72
Python LT SAERMELZ T (PIINBT B0 (OIHES] % 5206 Python BFF (LRI DA ra se
A K SR RRILRIEI 1y . except IADRASER. WA final ly THITTEITK S
FEMALCR IR IRAS, MR IEI 2 A0 R % L R R BT

Python [ SHRALTLRIN0SZ “26 11 MU: SRREALSMBYTT AR S/ T 124 DA, TRAESMRARSEINGT, (e
AN SRR TR S MBI (R I U T HEA A 1E )«

MR ARSI, R S IRIFIOIT, SR PI A MRy 1 65F . TEi BRI, &
ASATEVR NI E, BARRM AN systenmxic M.

SRS IBIAAFIRNG . cxcept TAIRKIBCANEATE: S5 30105 SR ILFT A 2
B SPURDE AR, I THER R A LI

ik

58518 B ANAE Python AP I4LAGRSr . LN A AT GEFE Python THEE B RA AN 28 -t 2 AL A, AN,
R B2 AN R has A T RS BT R -

KIS Fry & &) N ry ERIRRR LA R raise 15 &) /NN raise AR

&ix
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CHAPTER D

FSNRG

—module P Python fA%3E i importing BEAEFERERS Vi) 53— MR NI ARAD . 1mport 1EA] R &R S
AMLHI BB o, (EARME K. importlib.import_module () PARWER __import_ ()
S5 PRI T DA R SR S ABL]

import IERIEE T AR B RIE LRI, K5 R 1R R GRG0 B 24 1 1 8 i 44 B
import B REAEIE SCHXT __import () EREUWIHMII-TAEMLHSE. __import_ () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIR R DA KA AR B ARG 2 B . ANt ml g 2k S S g 4
AL B A S A AT (1145 sys .modules), WA import i PIAT AR EHA .

Mimport {EAREHATIS, FRAERINE __import__ () RELSBEE . HoA KRS ARG PLE (Fn
importlib.import_module ()) AIRE&BEFELEM _ import_ () JFMH BN H SR KL S
AL

M ARG F AR, Python 248 R %M, AR B A E 4> module W5 HAIHILE . WIRIEE
AR AR ], W 25| % ModuleNotFoundError. A& AMLEIN, Python &St Fims
AR AR E L ARAIRIL . X LS ] DA 2 (8 B R SCORTR 9 2 B 1SR AE BRIy e

TE 33 AR KA : FARGO Y EHATE LI PEP 302 s I BrEsk . AaFA TR STA
Ll BN ARGAEIL sys .meta_path BEiHk. A, XPREA A4 2 H BN RO (S
0, PEP 420).

! %1, types.ModuleType.
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5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PR TN ER __import_ () BEHERE. TEHE HLAY APL AR AR AN . B2 HESHE
importlib JFE Y.

52 8

Python JU —FEEHxf KA, A A RTHERE Ti% 268, Toietid @ ] Python, Cifgilm)ifHsEm. AT
T LB BEA FRIZ IR EER , Python i85 | AT & BIREZE

PRATME A e SRS R H 5%, FHERERTE o2 H SR it SCE, HIE AN B0 A8 HUA T i B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

TR — AN RS T AR, (ORI RS R . s AT, AR — R A L
B K, ﬁ&ﬁﬂﬁ_path JEPERIBRAER S e R

JIABREAE AT TR 5HCEA XA, 5 Python 4R e @M MiEE—3. B
WARW R — 2N email W, XNGH XA NS N email .mime B F A KZ T HI4H
email.mime.text BT,

521 #H8

Python & LT PIFRAMAL, A& Mldr &= . FAA R LS MARA, EfIFE Python 3.2 J 2 A

MEAFE. HREEHEA - MMIE __init_ .py XA HREALH. Y- PEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 =W P4 PR, __init_ .py

%%TU\@/‘ AR AT o B A0 5 /4 Python AUABAH (LA AUAS, Python REFEATHA G A IS A IR &4k
jé

fFan, PAR KRG e LT — N Z900 parent AR = A4

parent/
__init__ .py
one/
__init__ .py
two/
__init___.py
three/
__init__ .py

2 A parent.one ¥ [@ & # T parent/__init_ .py Ffl parent/one/_ _init_ .py. J54 %
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init__ .py.
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522 HaTEE

iy 2 LR 220 MR, BRSBTS T REAL TSR R GE AN R
HRr R REAL T zip SCPFAP . W45 E, B3 Python fE AR W] AR B At Ty . ay 4 S B A—E &
FLHER IS RGN G BN TR To S AR 1 U .

g AR __path_ JEMEAMHEEA SR T E B rE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

fr A 2 AL parent/__init_ .py . SEFr b, ES ARRIETRER B LA parent HE, HA4
HRHIA R ) ER A Btk . I parent /one MM BRALE A —E 5 parent /two 4R FEX MK ST, Python
P parent WAE a4 EEE, TEREARFERENENTHITA.

7 PEP 420 1% a4 25 B A i A fllidk

5.3 #3%

J T IFIRIE 2R, Python T3 L4 S ARTHL (B340, X T 24 Al Ryl B 1A 25 00) I 5e K IR 2 4 Ak o LA FRTT
PASE B import BRI SE, siE K AEY importlib. import_module () B __import__ ()
REIES .

ARSI F AR DB, Bl DU ) — A PR 55 %42, U foo.bar.baz,
TEXFME LR, Python &5 5 A foo, RJGRE foo.bar, fxfhse foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERWE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T EER) . AR Z S AT foo.bar.baz, N sys.modules $41% foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

EFAWIA, 2 sys.modules AARBIAFR, WHALENWH CH N E R /R E AR, SALSRE
B SR, ANER{E K None, W£x5|% ModuleNotFoundError. QIERIANE|FEEHIEAFR, Python F4k4k
HRIZE.

sys.modules &R 5#. MERE T BEASBEIR XER AL (o HABE TR Ems i), HE
2 AR A7 H O3, T2 Python 7E IR AR BB R ap 24 8 . B W] DARKME R None , 5]
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREZ/NL, PUSIERARIE A RIS RG], FIERHAE sys .modules MZAFAH, A5

MR FAZA PRI, WET RO G/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHOT G, a7 b i B s A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

WRAETE S FRARIRTE sys .modules $RAE], WIS L 1] Python Y5 APIM AR AN N FZAH . 1Y
PR AR S A DAl J, B & 3R 3 FAe 2k 5 o AL HRAR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 2112 44
PREOEEER o [] IR SE B PR LU R IR T\ &5 — B TER E BE N B TR AR I 2R [ H 5 5

Python 1 1 5 ANBRINEHRA RIS AR, 55— ALE AT (30 P BB, 86— NRIRTIITE (R k. 46
SABIATE R RE AR mport parh FHEFBL . import parh Je—/ 1 SO RGERE SR zip SCIFLRAY L BAIZ
TR AT A RN RAT R AT BV, I URL 652 A %R

SR AT A, PRl DAIIACHT ) 2 R DAY RS 2R A9 FEL A 1 4k

53. #% 67
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

%;ﬁﬁ%ﬁ?ﬁiﬁTﬁ?&ﬁ?ﬁ%ﬁﬂﬁnﬁ%%’rdﬁ)‘(lﬂ‘]%%éﬁﬂ%, BLFEAR R AT QB X SR A
L.

T 3.4 AR AASH: AR 2 i) Python AT, Ekas & BRI ho 2% 25, BUAEE TR [T BRAR A 15 I
Ho @& k. MEEIARTE S AR, (AL 554 Brisib .

5.3.3 BAF

FANUEI BT TP s AP REARPGRE $AHT. SABTAPREE: TATH FASEAT,

T TAE R AR IR A, AT A S AR MR %4, H sys . modules ZAFE KR X
VLS THA sys.path . REVBHELE N BRI, SOl TRHENE L sys . meta_path FSHIHT
AR R G, RARAT g

AR 72N sys . path (8 package.__path_ ) i FRM—ifI), FEBEN AT RERA BAR T I
WY . P AR TN # sys . path_hooks IRANENHY AT IX SR, HAKQTPrid.

5.3.4 TiRE

YR E A FIBIUE sys .modules FHAE|I, Python HE MK sys.meta_path, Mot Siogies
AR RIN A . X LA G WU DA AR 5 E N 1215 LB AT A BEZ 4 FRARR . JCBRAR A 4R AR 20T 5
WAk £ind_spec () WA, BIIEEZ =S8 A0, SARSAEREE (W) . oAk
TS P Ar SRS SR R e 1 BB AL PHLAE S 4 BRI AR

2R 0 B AR AR A T Q0 AR B S A4 AR, RRF R ]I G AR A REAL B A BRI
B, MW 2R [H] None. IR sys.meta_path AbHlid A2 2] 551 R R BAG AR M YL BT 52, WK 5] %
ModuleNotFoundError. fEAAHAMT] % i B B4k, FHr AR,

TR E AT find_spec () HEHHTAMWE =S8 £ 20 T AW TR EATR, Flun
foo.bar.baz. H _ANSER B REH KRGS E . X FRm 2P, 542808 None, {HX}
Tk 74, BN E _path_ BHENME. WERMNKY __path_ JBHIGEDIF, K51k
ModuleNotFoundError. 5 =NSH0E—RPENFEME H AR AR5, FARGNSTER
T R A —1> H ipfsise.

KT AN AT R AT AZ R D ek i . Bilan, Ry R IBEER M R 7, WS A foo.bar.baz f
HARPATHHRB FA, EBNITBEERS (pf) FIHMH npf. find_spec("foo", None, None). 7
B A foo ZJ5, foo.bar ¥l s Rk F GRS A, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hg—¥HEEH mpf. find_spec ("foo.bar.baz",
foo.bar._ _path None) .

g—

AU A A ST A . UL None DIAMNKXF RN =N SHUE AR, X AL 2R 1]

None,

Python f#RIN sys.meta_path HA =Fhociietidids, —FAIEIIMT T AN BB, —FAENAT A
VRESBLER, 304 —FhJIE Q] 5 AR B import path fKLe (Bipath based finder).

1E 3.4 WA KA AR T JUB AR AR AR £ind_spec () VAT find_module (), JFHEICHFHM. &
REVF T AN B SRS ], (HR AN SAEE AR LI £ind_spec () BrlflIHE.

TE 310 fRA K AEASH: S ARG find_module () MAERT| % ImportWarning.,
TE 312 fRAR K AR find_module () E#iEE. XM find_spec (),
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5.4 g

B MR N, SANUERE N EZ R e (&) . N2 AR
FR A3 i A R T AR ) TR B H:

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It is assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
else:
sys.modules[spec.name] = module
12858

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

THTER AR 40y
© WRAE sys.modules FAFFERTEL MBI SR, SARMEST LR HR

o TEMEAAPITEHAES Z 71, ZEIRAFAET sys.modules W, iX— AR KHE, AL T
AE (E#Zoias) SAHA S FeHERNE] sys.modules A]Fj IEAERBINIE LU T 1) TCFR 1% 1A Al
SRR N OEA ) IE=

o QNS IME R, WZAR B - RN AR -- KA sys . modules FEEER . (EMEAFLET sys.
modules AP, DANATARAE R Bt 52 m gl s i 2k A AT S AR B AE R AT . X S EFEA
[, JE& SR E R B R B TE sys .modules H1,

o TEALHLE)ESE RIS R IATZ BT, FANG SR ES AM S ENE (FF L s 5 O3 v
“_init_module_attrs” ), {EES )G 530 5

o BIHHAT 2N BT 2, AFE SR RIE A iy 44 A5 B, PUT S SE R TFLA MR, hnEy
PR ELH R N A

o TEMBGLRE T QI EH %347 exec_module() IR A —E U TE T AL AU & M AYATER .

TE 34 RAKELE: SARGCEEE TN ES AR TAE. X EAEPAFZH inportlib.abe.
Loader.load_module () F¥EEPFTH .

> importlib SE IS BB M. M2BIIAE sys .modules HEEHAHA FRRRBUSIIAT L . Ry 2 ] B 2T A
PR AT BETE sys .modules HEEHLH H & o X8 T AASIIRHET A, APHIERETEHAD Python SLHLHEME .
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5.4.1 N#E;z%

P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI % . M exec_module () 3[BT (o (EHSE 0 20

i eIV EN IR &
o ASRABIHLE —> Python &Ll (1=l N BRI SEh AN Y ) , TN EEs BOZAE R Y 4 R iy 44 23]
(module.__dict_ ) FHATHIHAGHIY.
o WERMBGR IR RATHRERIR, BNV IXGI K InportError, AdHE exec_module () WG| & HI1E
At 2t > AL R
TEWZAEOLT , AR EAS T AR R X5 FEIIE LT find_spec () J5iRFFR Il — SRS, H:
FOME SRS BBON self,

B s ] PAE PRIl S create_module () JiRTE MBI QI 5 . B2 — NS4, R
HoRAg UL, IR BT BT R A BRI H . create_module () ARFFEAEMH G ik EALA)E
Yo APRAEHGR ] None , S AMLHIRF A 1T QU EDHSER .

Added in version 3.4: N##$10 create_module () ¥

TE 3.4 A K AAEH: load_module () FYE# exec_module () FrEft, FAMUGIS XTI g Bt
A ABGE -

HNTHIABEMEBLEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATEIRZ A, Load_module () JyyAMANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFEREE A FRIIBLINT G , ARSI EAFERT B, (B0 importlib.
reload () ¥ UEIEM THE.) WIHLA BT sys . modules #1, HIERELAAIH A
B sys . modules.

o TEMBASPATERIACRSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmME

o WERMBR, MBEARDIFL AT ETMAZ] sys.modules HAYHLEL, (HELI LFES RN K
WA, H BT RS BRI S kg B 5 e 2m 2y .

IE 35 AR K& A A T M4 exec_module() B E X {H create_module() K & X B ¥ 3] &

DeprecationWarning,
TE 3.6 AN K AEASTE: 24 exec_module () BELE XAH create_module () REXN¥TG| A ImportError,
e 3.10 A KA {fi ] load_module () F5| % ImportWarning.,

54.2 FiEHh

240 AR ZEALE] (B0 importlib APL import & import-from iBA]JEE NEN) __import__ ()) Mz
—ASTARHLRE, AR Ay 44 A5 1A P SR — N PR R i 48 . B, AR spam A — TR
foo, MFEFA spam. foo ZJ5, spam ¥F-HA—A48@EEAHN PR foo JEME. MRANIAEA WY H %
ZE:

spam/
__init__ .py
foo.py

H-H spam/__init__.py HHUTFILATHE:
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[from .foo import Foo

IEAATIN ARG £oo Fl Foo LRI EIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i I8 B Python & FR4EEMN, XA KW RES S AEIF, HE LR 2SS ARG A, (A5
A — SR WA sys.modules['spam'] fll sys.modules|['spam.foo'] (FlUfE Lk S AZ G
AR, WEE LR R NETE T foo JEM:.

5.4.3 =R 1%EA

FANUHITE S AWIE] & A KA MR ZRE R, Rl Kz . K2 8UE SR A B .
REHAAR U R Y H 82 5T M RHOR B R e e AR A5 L

FES ASYITB]) (8 RS T SR VPIRESHE S ARG P FZ A%, (91 e G AR AR Ui I ) P e M T
BN 2 18] RE R — R0, BEAVFSANUEI AT INER AR, FEBca BB AR S I 20 T
DR MBS TTAE

PRSI HUAK Ui P S A I BRI G __spec_ JEAEXF AN A TF. A R HLAS I TR AN A AR I S

ModuleSpec,
Added in version 3.4.

5.44 SAHEXIEREM

EAMﬂéEMﬁ%@%ﬁﬁﬁﬂ%ﬂ%ﬁ%ﬁﬁ%?ﬁﬂﬂ%%ﬁ%%ﬁ,#EM&%&%&&Z%%
SRPEBARGEN__spec R HJREMERAE IS Hh A AL M H Al Bl 1
__name___
__name__ JEMEUIPBABIRA ERIRE L TR BAFB RIS ARG HME— R R
__loader__
__loader__ @Y N T ARGAEM BB E I ai I 2. X EZR AT WA, HEmT
TR N B g IR, 0 ANFREC IS in s 1 £l .
SRENH R __spec_ RAEXA @

TE 312 AR R AEASH: _ loader  WHMNM4Y5 _ spec_ .loader #i[d]. _ loader__ B #iFHH
I ¥4E Python 3.14 WPy fl% .

__package___
BERK) __package  JEYEW ARG E . HAELAUH— 7R, (HATPAS _ name_ JUMIFIHIMHE.
MR — MU, H_ package (HMW BN __name_ {H. MHHUNZMN, X iRmEER
fife _package_ NWMBOAZFAFE, XFT PR 4B AL W4 . 527 PEP 366 [ #HE %
iR e
IR __name_ W IR FRPGHRE BAHX A, 5 E LI PEP 366,
o R BARBE__spec_ SRAUEX A @M.
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1E 3.6 AR K EASH: _ package_ M5 __spec_.parent HAMHFKIME.
TE 3.10 A B AEAS T ImportWarning RFEFARLIRE _ package_ fU#f parent K5 % .
JE 312 R AR KA TE: M4 EB E _ package_ B ¥ 5| & DeprecationWarning i A &2

ImportWarning,

__spec___
__spec__ JRTEMABEATE G AR L6 RBCRAAR UL . X __spec_ BYIERHBE R R4 1
TR & B I Ande feny i . ME—RYBIANE __main__, HAPHY __spec_ SAEXEIFATEA
None.
2 __spec__.parent REN, K@ _package__ fEHIHIEI,

Added in version 3.4.
TE 3.6 A KAEARE: 24 _ package_ KXW, __spec__.parent & HfERERYI,

—path__
WRBCR A, (N2 IE IS 2 i 2S04 ), WL BN 4 ) __path__ J@ME. JRIEMESA
RS, EWR __path_ A HELR AT PN . WR __path_ KRR, WFEEA
BFE V% AT . AR __path__ i CTE 2 GHE T L gt

ARUMBRAN ZEA __path_ &,

__file__

__cached__

__file @WIEEH (WRECE, HALMIUNTAFR ). ARSI B (AR
MICPFERA) 88T ML R SIS EA R I AR BN I S A SCPRRGBRAR . X 2R 2 P 46
Bofyin] fER RN, BIANERSHEEE SR 1 C B, HHSRARGE A REATEERATRIEE X
BPEEEABCE T (B2 R PE S AR .

WA T __file W __cached  JEMEWWRERWRE, BRIEHAEM UM C gAY
e (B3R seft) o BB MmN TR BAFAEAR BRSO IR B T DA M o) L 2 13 SO -5 AT
TEMALE (2L PEP 3147),

TR __cached  HIMEFEARBLE __file  WHRWRESWORE. 2, RS2, &
B MBS RAEHE (__file Ml __cached W2 HTIRAN) FrHd i HUmS6H i di 1)
J7 o PBEANSR— A& nT A ZAT I BB E@ AN RE S, IR AR L2 37 ol i 24 114

EVEWARMEH__spec_ M _cached__.

5.4.5 module.__path__

WS, R RHRA __path_ &I, EdtEt.

WY __path__ @IESAER AN TRMIEBE . AP N, ERIIEES sys . path EAMIE, R
FEF AR — MR R AL ES IR, (A2, _path_ lH X sys.path ZEHEZ R

__path__ WAUZ AR AU AR AR SR, (HEM A= fEHT sys.path BYMLIN RS T4
) _path__, ¥ H sys.path_hooks (WWF30) &AEM Y __path__ WP .

WAy __init__.py SUAFRTRABCE SRS A __path_ J@fh, 1 HiX/27E PEP 420 2 i St Blan 4 =5 (6] 4
L. FEH PEP 420 [95A, fird SR A A HAREER I __path_ BEMUBK _init_ .py
Fs SANU 2 B a2 A IS path_ .
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5.4.6 {EIRHEY repr

BOANTEOL T, ARl BAT — ] A repr, (HUZARVT DA B JE M, AR RAY AR U I sl
2 I IO G214 repr.

AR B spec (__spec_), S AMLEIRF 260 Bk A > repro W1 A K W B AR AS B spec, T
A F G AR A () 45 AT MG EORHIE— BRI repr. BERF22IK ] module.__name_ , module.
_ file_ PAM¢module._ loader__ fEH repr kA, FHRHTAF R MG SN B
PAR S BT B ) )
o WRBHEA _ spec_ JEME, HAMHAEE ESBH RA K repr. BEEE 1% JE 4 "name”, “loader”,
“origin” F1”has_location” &4,
o WAREHLEE _ file  JEME, XSWUHAERIEE repr (14
o MR _ file. (HEA _ loader_ HEUHAN None, NIINZEZSH) repr 245 JH/ERIER repr
B3 o
o XFHAMED, AHE repr P BHY) __name_ .

TE 3.12 AR KA module_repr () H Python 3.4 E#F T, 7F Python 3.12 FEMFER A ST
() repr T AR A

54.7 EZEFHEEKY

£ Python M . pyc SUHFMMBEE SZAF 721, B &R ® hEofii .oy BT AN BOA D
'~ Python sl TS AGAT SCIF AP ORI SCIF R B I8 U TR BRI R/ N LB — . fEasfTiY, SAR
GE L3l 1 X G SO v BRA ) TCRSC R AR SO A TR i IR A A R

Python 37 HF “EETMEA" ZAF 30, RIGRAAIRSCOE WA B A (BN AN 2 TR . e AR T A 1Y
-pyc XF: A ARG AR XA AT IR A . pyc SO, Python il ad sKIG A JESCHFH- R4 Ry
A (B9 AT SO FP A A (L EU R SR 2 A A R e ARG A TR T 7 ) A U E %, Python
SHEOFE S A AR A B TR A I A S P AR AR L pye SUfF, REIHAFAE Python it
%F;ﬁ%g%ﬁiﬁﬁﬁﬁio HERT A . pyc SUIFARIERFT A WEIE ——check-hash-based-pycs
iR .

TE 3.7 WA S AR AR T BN T BTG A0 . pye S FEMEZ R, Python HSZHEELT I [R] BRI E 51 i A7
A R .

5.5 BETHREMENSE

2 BB 442 &, Python HA JLMELAN AT EE . Hh 22 —&path based finder (PathFinder), B4
RGN 34125 B 5K Wimport path, FAHEL B EE—MHTERERAE.

BT Eda B S AAE I TS A BRI MRS, KBNS B QBRI ALE I
Rk PR 8 AR AR R Bk A 2k H e ds

BRI 2% H AR A S B 1A SO R G R BT 15 5L, ] AR B2 PR SCPF2E 21 31 4 Python
UG (.py 3CIF), Python ¥R (. pyc SUMF) PARIEZERE (BIAN . so SUfF). AEARHERE Y zipimport fEbR
SRR, BUABRAR AR B AR REAL TR B zip SCUFAY iR SCPF2R AL

AR B AR T X RGN E . EATT ARG URL . R 28 A8 A0 a] DA 45 BR i 2 AT AT He (0 5

BT AR AR AR AL T BN 8 T AU DA REY RN E il T R R AR A H B3R AL. i, A SRARAR 2L
M % URL B4 H , ARV PASR S — >392 80 HTTP i CAEM 2% BB 8 1. X A~87 (W]
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THRXTS) B4R ] —AS SR N R WM Ipath entry finder, DARE A AREL—AN & 11Tk B 9028 AL i
s

WS A A T &R EX—ARiE, Hi@admera path finder fpath entry finder W4~ AR5
BRHA X BT PR B A RS AR AL, SRR, BAE S AR A sk, H
K — S REILETEN A MY ESRM. Frlth, THEERGBIENTSALBEYITE, EE2F5)
sys.meta_path #iJf.

MR, B H AR AER M B S B BT A B ey SE ANy, SLhs b, MRFEM sys.
meta_path FERETHENERS, HASHMLMERSHERSEIGRE R -

5.5.1 BEFEEKRSE

path based finder £x 57 T AL 2@ i path entry F-£7 83 Fe35 E AL E R Python BIHAI . ZEIRIE4H rfs
FERE RGN E, HEMHFASZET I,

YER—FOCERARAL AT, path based finder LY _EICHAR) £ind_spec () W, (AR EEIINATT T —LL
BN T, AR SR FIRE AN import path EEHE N2 .

=5t Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache T{fif]. &
XRW) __path_ JEMEW SN .. BT AT @ f S AR R # s =

sys.path (& — MBI AU ROV E W EAR SR . EVIRILE PYTHONPATH FREEAS & DA L 2 Fp L
M E RS L B BRI E . sys.path HIXEHWEE S RGE I H % zip SCH R EAM W T
BRBHELE “OIE (S site b)), fill URL s8R ERZ ., 76 sys.path H Y LR
FT A HA B R AR S0l 20

path based finder Jg& — Fmeta path finder, PRI AL 2 38 1o W ) b SO I 1) Bk T i A 1 A R AR 1Y
find_spec () JyiERK B import path 3R . 4% find_spec () %A path ZH, EffRE— 0l
IR FAFER AR ——8 H N RAE LN AR T R AR ER) __path_ &Mk, WR path 240 None, X
INRFEHHTA, B sys.path.

ETHRAENERSSBEARRBETHRENFE, IF B REE RS B B XY Wpath eniry finder
(PathEntryFinder), HONXFHEIENTRERFESR SR (BIUHRRAA stat O FAMITE), HETHENEA
o S UERF— IR B AR A H IR B AR A0 H B RAR I A7 . X DNEEATRAE sys.path_importer_cache
e RV I 45, HX AN G758 PR A7 10 2 2 e X M0 A AL BR Fimporter 3 52). 18 i X My
X, XtFesEpath entry LB H)path entry finder WA 8 R AFIHEFT R AP ATLAH f# sys.
path_importer_cache BFRZATAC H LASE il 2T BEARAY AL HAS FRA T AR 28 H R

WP AL H AT A, TR A RSN sys.path_hooks F R ATR AN S XFiH41)
FPREEAN A2 5 B AT MTAHSWA S5 IR RNEZRA R o BT Gk 23R 8] 7] b P
45 H Wpath entry finder, B25|% ImportError. T HEAELREHH InportError KFERH T
AR BN Spath enry FX N path entry finder . %5 S8 AW ARSI Timport path WIREAR . RS T NX
TR BB S FA RS A T EsE (BT DA SO R G il 4B UTE-8
S HEmG), WRATLEBRBSE, BN L InportError.

MMER sys.path_hooks iELET B IR [Flpath entry finder, WET EZMAEIEE find_spec () H¥EH
f£ sys.path_importer_cache HIff A None (F/R I #FE 5% H WA X WA 4%) Ik Bl None, FRIR
Wemeta path finder FoyEIR B Z AR,

MR sys.path_hooks HFEApath entry hook B] & X 09IR [BME & —A path entry finder, WIPAF £
B R ) R AR SR — MR RAS UL RH A I B AR s

METTAEH % - S F R ER - 5 sys . path FHAL S HIEA AR . B5E, R &4
I LAEHSRAFEAE, W sys.path_importer_cache HURSAEHUATAE . HIK, BB R AR Y E L
VEH FHEIFTEHER. 5=,  sys.path_importer_cache FiffifFH importlib.machinery.
PathFinder.find_spec () FriR [R5 SE PR 24 17 TAE H SR JE2 745 5
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5.5.2 BRIEFZEHEHEHN

AT ZFERAC W IR A, W T S s S R R, B ARk H 2 R AR 2 0 S B
find_spec () ¥

find_spec () #ZWANSE, MESABEMEEREAR, AR (TER) BAafdk. find_spec ()
R AR R Y 5E S T RS DA . XSRS UL R B “mdkas” BE ((HH 4N .

T S AL H R % A UL R — Ay & Wlporiion, B R 4% H & A SR
submodule_search_locations & N— MG ZE 15 3.

IE 3.4 AR KL £ind_spec () BT find_loader () Ml find_module (), XWHEINLAEECHF
M, H&HE find_spec () A& CHFBEHH

RIHWES RS H R AT RE S SL X AN E 3 I E A — AT A LB £ind_spec () o« NPRFERGHE
fi%ﬁﬂﬁﬁﬁ%%%fﬁﬁ%%o i, WRAEMAELAHERA LTI T find_spec (), XPAEE HERS
1 20

find_loader () #3%2—MS4, WIS ABIATERESFK. find_loader () &k[—4 2 JtdH, Hrp
BT 2 N B 1 56 & Ay 44 A5 ] portion

AT EREHEMS AL, F28AE%H SRS W REFE R A 4 i LR L 5
find_module () K. HE2BAELHEKS find_module () FEMIHHL AN S AH path 38 (B
T EIC Sk B X A4 TR0 4R H RO PE 4 AR 5L )

A H AR find_module () FYECFHFH, BB ARVTIER R H & AR h i 24 25 0] AL 52 L350

4. M £ind_loader () fil find module () IRFAET —MEARA AR, BA RGN BT
find_loader () MAEE f£ind_module ().

TE 310 JRA K AT : S AFRSGN find_module () Ml find_loader () WIEMBES| KX ImportWarnings,
T 312 A K AEAE T : find_module () Al find_loader () E#ifEE.

5.6 B ESARSE

BN P ARG T SEPLHE RSB sys . meta_path BEANZE, | FEHSEEEHON H & LR
R

— AR AT A 7 AR AR S AT R AT O IS 5 U S AN R ST Al APT, R 2 B e TN Y
__import__ () BRECWTEEMLAS 1. XAREIG N AAERCHUZ L Fas AT, BRI S O A
AT N

TR P ISERT (AR TCk AR B — D T AJL B (AR =S MIRESF ARG ) . HFEHEMA

find_spec () §|% ModuleNotFoundError JMIEiR[E None FUEW T . IR JGE TR TG RV 244k
gk, Mgl ESE N B4R,

5.7 BHEMEA

HX AR D . — DA SRS AN S HEITIG . P ECE 2 RS0 SRR 24 /i ) b
FEWHN A, H PRS2 ERE RS IE R B, HEAT I EmmREi:

package/
__init__ .py
subpackagel/

__init__.py
(BRI
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(#z E70)
moduleX.py
moduleY.py
subpackage?2/
__init__.py

moduleZ.py
moduleA.py

RNERAE subpackagel/moduleX.py ifsg subpackagel/__init_ .py W', PATFSAEEERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

X FATTLAME import <> H{ from <> import <>ifIk, HMINHFARGEEIME A Hd
JE HFE T

[import XXX .YYY.ZZZ

WS xxx . YYY . 222 RN R, (H.moduleY A2 —ANERU RSB

5.8 Hx main__ B5%EIN

XIT Python [ ARGEKUL __main__ MEHUE—MFIRIGOL. TEUIHES — % FBNE, _main_ HEHUZAE
FERES IR ST BRI AR LY, 5 sys Rl builtins REML, (Hig, SIMEARE, EFAEIHIAIAN
B, RN __main_ BRI T ST AR R AR R (4 RECR R Ak T

5.8.1 _ main__. spec__

s __main_ WAL N, _main_ . spec_ &PFIREAMIVIHEE None,

24 Python Pf il —m EIE B, __spec_ S PTBCNHALER BUA I RIBIAR L. __spec_ RATE
_main_ BEHMERPATEAHR, zip XIFEHE sys . path & H— 0 I BUE T,

£ HRMIEM T __main__._ spec__ & None, BT __main_ WREAEZSTTFA
BRI R Yo R -

o R HBPIR

s —c I

o M stdin 1547

o PR TS SR AT

HERAERG— 0P _main__ . spec_ FUZ None, BPAESCIFMBIA B ] AR — Mg
T MR EAE _ main_ R ICEAERAR, WA -m IF K.

EF AR _ main_ WY TR SARRH __main_ . spec_ HiiRMECER, BN
P RRagEE. KRB TATF: ] if __name == "__main_ ": FfRARIHYAEHAL
DAERRPARIETE __main_ Ay 2 [T A0 A A REAAT .
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5.9 &E3k

S H Python A= 2 1 24 B KA TARKHAE . AR GRS U] 3R AT AR, (EAESRE %30
ZIEVFZ KA E B

JFIRH) sys .meta_path HAGULHA I, PEP 302, 524 REULEH L PEP 420,

PEP 420 >} Python 3.3 5| A T4 &= ¢, PEP 420 if5| AT find_loader () WMUAE N find_module ()
FOE=Y v

PEP 366 #ii4A T H38H) __package_ J@ME, HTHEB R B2 FA

PEP 328 5| A\ 74X F BAAMR A, HHRAR I T _name_ #§ X, &% PEP 366 °fj __package__
IMAFLE A o

PEP 338 5 ST RN A AT -

PEP 451 7% spec 3G 1 X4 MEH G ARSI B o B0 RE 0 BBt (1 KB AR STAL A% 52 0] AL
il XA Foi T ARG P28 APL I N B A AN R 3 — e B v

g
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

WL TEARRNSZEET T, ST BNF SRR IATRIA A ZIAE T 2 (R ) Tk
FNLEA IR

name .= othername

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

6.1 EARER

YR PR FAB AT A P T B BNl AR, X N B2
IBREAFEIRA TR isfr

o WAL —ZHONEEL, 7SR EH N R

o W, WAL SEONEFRE, 7 SR PN T R

o MW, WEIZECIRE, AR TR

%il‘ﬁﬂﬂ%ﬂlﬂ%ﬂ”ﬁﬂ%?ﬁﬁi@ﬁﬁ (Bt PRI % BEAFN B ESE) . ¥ RLAUE LENH O
AT A -
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6.2 [F¥

T ERIBAR R BOTR . AR TR RN, AR S . S B S AE
AR LRGN T iAo

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

6.2.1 #RIRTF (BFR)

VEN R T PR RS A AR . TS HE AR IR o X — 7 TIRHIRE L, VAR % 5 902 BRIV %
14415 B I S0RS

ARG E B —DRRIE, W TR R AR X R . B Z PRI RS, 2O HOR(E R 5] &

NameError 5%,

F.%F &#re) mangling
WRE SR HIARREF, AP EEZ FRIZT L, I EARAHAEE L FRILS R, e hEn

private name .

S0

KHEIHLA

E,E—%;Hz FAA A FRAE T 1 A i BRI N R A4 7o ARG I 4 7T 255 747, SEBnT A
HLRE G -

X R R AT 6 A B SO, (A PA R LA FR AT £ 4% mangle:
o FAYER Bl SEO A8 B 44 1Y, B0 TR T R SR P 48 1
MEMRE FEMEAIHIZ Y “_name_“JE M A28 mangle

o SAMBEAFR, BIA0 “import __spam“Hrf) “__spam®. FAHE T (BIEHAFTRTA LS,
EANAFF A4 mangle, ELU “import _foo.bar“ ) «__foo“’ N4 ff mangle.

s AR HAFR, Ebhn “from spam import __ f“Hf) «_
BRI 2 SR
o RUFR, SEBBRETHIFL T RZLIHHA DL TR, FEAR R, FansBESH
Foo,_Foo B, __Foo KHIIRHAT __spam Fgif%dh _Foo__spam,
o WM FRAH T RILAR, WS RN A S, Bl IEL N _ s KPEhRIRAF __spam
PR R .
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6.2.2 FHEIA

Python SZRFFAFHRRIF A7 FHIME, ARSI URREC 7 If f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X P IHERAE AR B — AR EL T B2EBU R R (AP 597 B8 i 525800 XTI s B
e (280 ML, ZETRENIEOME. RS ILF @ 1.

JIrA TR T AN AT AR RS, R B A R i T B AN AL S BR e 20U EL A AR [ BP0 7 Th fEK
{8 (R AR SOR A R AL E AN R AL E) 7T REAS- A [R5 802 BA AR E AN R4

6.2.3 HEESHIFN
A 4 T IR 2O W S A E 5 ] ek 3.

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

A7 5 B R A IR B FR AR E AL ARV Rz R & 20— e, ERE—
ATedls B, ERTAEIRFIEAS IR TR A -k

— X R S B RS 7 AR — AN ST R . T ICA R R R AR G, DR e 5 e T (A [ A
(R HE B 0 25 TC A 7 A A 5 T BEAH ] L mT BEAN[A])

TR AU ANt S S A Y, SRR R IE S . BISMEDLR 2 Cdl, X RESES 4 = b2 -
FVFIEFR AP AR TR 27 2 FEESOF 28R W A S R ICIE Bk .

6.24 JxR. RESFUMET

T RS B, Python AL T &40 “ERT WA, RIS AT PRI
¢ SRR AT AR
o U5 AR LRSS ISR, Bk % X

S AE TR R
comprehension = assignment_expression comp_for
comp_for = ["async"] "for" target_1list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if "if" or_test [comp_iter]

A GZ— R A SN =D —A for TAIARZANBIEZ A for B if 41, FERXFHFIL
T, A SRICE T VRIS for B 1E PRI MU, N ER AR RE, RIGERE
N R RIS S Fk A T RAE A E— AT R .

A, BT AN for TAIHRMNAMFRIAA, HERRRAES — N REURE M RN AT . X AEH fR
e HARSI R AR S “itEE" FISNZRIIMEHR.

AN for TAIPRYANIE AR R FIR A S BAHEASNZAE A BORE, ARG — Sl 4 Bl

BRI G2 for TAIDA LR £or /) H AT AR it e 46 40 REFE ANEAE s P iR A8, oM EAT
BB T M B M AT 3EAR XS S RIS HOME . BIAN: [x*y for x in range(10) for y in range(x,
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x+10) ],

FT RS SR AR - RBIEM AL, ERXREENEE LN yield fl yield
from FEihz,

M Python 3.6 14, fEasync def @RELH, AJLAE ] async for FhJ¥iERasynchronous iterator . 1 async
def PREHHE ST AR FT L RB LG IR —4 for 8 async for TR, HAIREEL &N for
o async for T4, BAREMHawaic FikX.

RS asyne for 747, sEFAIREAERAME for FA)H R R AR GRIR X ASMATAT
M await Rk EH AP HET L, ICERR N asynchronous comprehension . 53 Un] DAHEE
EFER R R AT . 71§ Z 5 PEP 530,

Added in version 3.6: 5| A T B &S,
TE 3.8 A K EAST: yield fll yield from ZERRIRENIEH TR
TE 311 WA B AEAR T BUAE AUV S A R B HE S (i S i Sl AN a0 B Ut s Ry 725 1

6.2.5 FEKBR
BN SRR T R S s R 1)

list_display := "[" [starred _list | comprehension] "1"
PNFRRRETHE—AP N SR, AR N — RS FRRA e — T Ok E . M3t hiE 50 R —
FINFGRANS, HOTR SN2 B PORMEH LB A FR G SRS, SR SRS
A S R CR AT
6.2.6 EEET

ORGSR, 55 RS K BIET A B 520 B i A (e

set_display = "{" (starred_list | comprehension) "}"
EAERAPE NI GRS, HNEEE— R FRR e —MERAOR R E . M3 hE S
— 7RI FRIRAE, HOTRR MR EPOREH MABIER ARG Uit T, R T
B S RoT R AT

SEAAREN () kS R EEIT R — 2 T .

6.2.7 FHFRR

TSR — DR SRR TR i A B B/ ERT) &R 50:

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

FULE TR S AN UL 5
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WREE R — A E S R I H TS, BRI NEBRHOREAE LTI A H . DR PNE
FUAPTEHOH AR B . X RRE R T DAE T LA AR 2 IR A e MR A B, T e 28 7 ML (B h e —
RGP E -

WU *+ 73 5 RAF6 . EIBRIESUSIUR A mapping. BT AP AR . FENEAE
BRI 5 TR e 1 0 5 L (BT S B .

Added in version 3.5: ¥R FHIE /R, HWIH PEP 448 $& 1.

FUE S G PRMPEGHET A PTAR, EREUNF SoRMMAFA, T EARER for” FI7if” 1
Ao HHESAGITES, MEAEPRABAMECR KA E AT AU B A B i) 74t

X B U S ALY R M CAUAEZ BT A70f R AR 22 4 —F5rp . (GIAYTR , BERYRAUN Nhashable, IXiHE
BT ARG, ) B (R AN A 5 S R d S —ME (RITE R R
XA R

1E 3.8 Jiw A< A /LA {i Python 3.8 Z {7 Ml G rp, I 30A & SUHFBEANELRSRENT . £ CPython H,
HEETHYORE. MR PEP 572 i, M 3.8 JHih, BT EPORIE.

6.2.8 A ERER
HE A A R T IR S R e ) S T A AR T

generator_expression = "(" expression comp_for ")"
AR RIA R S — R A e g . HoAvk ST, OITE T B2 1 R3E-S5- 1A 2 7 365 5
G T HER R o
A e F A i I AS B A A RS S E F_ next_ () IrERIRMEATE M Xkl (B 53
WA RAAHFEP ) o AH2, AN for TR ERXT G S8 BIRER), I i s s iR 2
TE A i 2k Al SRR I 2, N AE RIS — MERT A S . JEEE for FAIRAREZEM] for
) AT 535 25 A TOIEAE SN2V E RSN B R AR, R B AT T BE 2 MO T M s ZE M T AT SR . 3
f: (x*y for x in range(10) for y in range(x, x+10)).
AL S LA S B T P T DA . NG
R T G TR AR A R A S TR, AR kAR R U A AR A yield ll yield from 3%
WA MR FRIA KA E asyne for FHEawait Rk, WHFH FF £ R EREX. FHERLFREX
SR E—ASEI A AR AR S, WX RE TR ERER (S 77 %R 5.
Added in version 3.6: 5| A T A s A
TE 3.7 WA K A28 T2 7 Python 3.7 Z |, RAPA RSB A B Easyne der fpfIP i, M 3.7 FF-ii, T
AT eRESCH PT AGE 20 AR e 2k 2K

e 3.8 AR AALH: yield Ml yield from FERUREMMEMI T OHEEA .
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6.2.9 yield k=

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

yield_atom
yield_from
yield_expression

yield ik 2T & Y generator ML asynchronous generator pREIN A 4 F 2| R i B BEAE 2S00 LY ISR A
FE— A BREUAR N yield ik 2 X A pREAS LA AR AR R BN, TAE—Dasync def sRER) L
B b3 A VIR BRI 1l — > S0 A R eR . -

def gen(): # defines a generator function
yield 123

async def agen(): # defines an asynchronous generator function
yield 123

M E NI SN S S, vield kAN PAVFIEN T LB SN AR il 2k A
2 AR I 553«

T 3.8 JUAS A AR T 4 1A S B O A e 2k XA B B A b 1) yield kst
NIRRT AR R A, S IR B RS A A S B A AT RN

WA S PR B R I, B AR Bl A R RIS . SR IE XA AR I AR e BRI AT
PATIT R S AEX A A AR A R I R bR X, RS PATRISE — yield £k, fEXHER
PR, mERER IR E] expression_list W, SCH NN expression_list WM
R[] None, X HFTEMWHEEA, SUEUIA RPIRSE A E Tk, RSN YLEI0E . F821RE.
P ERSRAE AR AT A St AL P A 25, 243 2 R A B i A SR AT, XA SR8 A7k 5 yield 22
KX HE MR G5 & . B 2 )5 yield Fik X ER T E AT . iig
H__next_ () GAFR#IT for B next () WERED WL N None, FEHAMFLR T, MHREH send (),
48 BN A 253 7 AL

PEATI S L8 SR BT BRI 0 yield 20, BTG AA L, H IR oA £
2 M FLC LA S o BN RERE B A vield S SRS ARSE AT B R R 8 2
#.

gy ST LT RCELA YR yield JA5t . AN BURE (47313 HCR % R PRl s e ) %
2 WA, HEIAE M- A 1 ose ) Jrik. close JiAAVHERTHAR) 71211y THINFT.
] yield from <expr> M, FHRHHRSIBAE IS, WKL G I W
L 28 M B A TRV . (E T send () e AROEDA BRI € hrow () He AT R
HRATIE S0 W2 14 2 0 AR FIFRL, T Lsend () 1§51 % Actributesrror 5
Typerrror, fiithrow () 3 BIS| L IFH AR 54

R SEMUN , 5|10 stopTrerat ion SN value MYELACY yield #ARMIL. ETLAES|
% StopTteration MELAHRTE, WTlAfE TREMAR—MENR (B GELM 724 HRAHE
)

e 3.3 AR AR ¥l yield from <expr> AZALIEHIfA — &M
2 yield FIAARMETE A A MR E—RIA ), 3655 7 DA

B0

PEP 255 - fj sk i 2%
F£ Python H I AL ik Al y i e 1d HEATRIERIL .
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PEP 342 - jifiied B 70 A i & 513 bl e
Wb Ay APL ANEIAIOERUL, AT AGOR /R A AR -

PEP 380 - ZEFE4Y 1AW A5 A4
FIA yield fromifFIRMHRIL, PAJTEMIZATET TR A4S -

PEP 525 - b H: ik 35
T I 25 PR R UM A A Bt B BEX PEP 492 J#EAT 9 R F2 1L

4 BRI E

RAF/NITER T A AR E A . BT T A as R A U T

T EAE A s O AFE AT IR DA AR 5 A 2 5| & ValueError 54,

generator.__next__ ()
FEAG — A Ak bR R PRAT B A IR IIAT yield Rk A 07 BARE AT 24— A s ok B0l
i next_ () FEMEPATES, METH yield Fik X EUZEUES None. BJ524k2EATE T —4
yield A=, XHFAE A RF IR, T expression_list IEKHREIZ  next_ () BYAH]
7o WRAENEEATZHE T —MESR H, W51 % StopIteration FH .

Mo vEE ARG A, FIE s for PERREE ) E R next () BB

generator.send (value)

P RATIH A A bR AL “ AR — M. value ZHCR N 24T yield FibUWEER . send () TTE&
AR A AR BT A R —AME, SR A AR A 7 R AR I 25 & stopIteration.
Y send () REBNEMARNT, BHIA None FEATHMBEL, I IEA T AL E R yield %
S

generator.throw (value)

generator.throw owe[tuMe[ﬂuaﬁm%]]

TELE A B AL B | e — D #l@ﬁllyiﬁﬁuﬁ@ffﬁiﬂﬁ?*/\fﬁ ﬂn%i&%&&ﬁ?ﬂi?
—MMERGRE , WIKF5% stopIteration S, WA A R ECGA IR E AR FH, 80251k T
G, W E SRR R

MBS, AR R R WL, KT raise XTI

1E| AT IR AEA, W RS e, Gk B IHMUAS Python [5G . type ZH0N h—A
, T value [l — 55550 . QNSRRI value, WIXFR type Fa3E £8P AL B ﬂn%%ﬂﬁT
traceback TREE SRR L, SWETAETE value FIBLA __traceback__ JEMH B

TE 3.12 JRAS e AR AR T 55 T AN 4 (typel, value[, traceback]]) E28% 7 FH W BEFE A K1Y Python it 4« EP*Z

generator.close ()

TELE A R BRSO (2 5] & GeneratorExit. WIR/EMASRBBEGIER IR . CEXM, 335

KT GeneratorExit (T ARMIRFEH), PATRKMIRFRIBIHIA Iy o WA R4 T —AME, W

H%IZvi RuntimeError. WURAMEGIK TAEMHALRE , CRgEEafA . mREMRE L
AL FEIR I 7 RESR AT W c Lose () FALMULMTH .
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Bi¥
X HUE—AMAERAY BT, 7R T AR SR A e R B AT

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

>>> generator = echo (1)

>>> print (next (generator))

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

>>> print (next (generator))

None

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

2

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

TypeError ('spam',)

>>> generator.close()

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

Xt yield from (¥, 2. “Python A fHAHZEML” i pep-380.

M async der g P REEE T 1L yield Rk it R51Z R E0E Loh—"asynchronous
generator FRE.

YA A A R I, BR8N G e R AR . O G SR %
AR RN IAT . b AR A SOE BN TE MR R B asyne for iR, RMTHE for AT
A AR X G

VRS2 A s ) 53R [mlawaitable 34, PATSTFER S SR E80 . BB, PATERERE I
A yield ik, MR ESFIRER, ¥ expression_list PYERFIGFERFTNEE. 54—
¥, HERBWRE A RIS SRS, SRR S EIg0E . 8485 WEBRIEAE DA AT (] =8 Ak
PRIAPIRAS o MPATHE SR D R AR W AR BN — XS G WA, % R BT DA FCIR S RS2 AT, it
115 yield Fib= A&7 — MM . IRE AT Z )5 yield ik s E B TIRE IATRT I k. ansfql
M__anext__ () WZEF A None., WG, WERMHEHasend (), MEEHRHREIBEZ I ERIE.

WA F LA R i W break, WRATALSGHUE, U AR HmfEaiiB 25 aias i) 220 55 2R
B 212 AT I AT RES | A S T ) A A0 bR SO Y R SO B - VR AE B BT RO AT 55 19 A= A I 2
Jai s BORAE S AL ARSI eI 5 T S B SRR PR O PRYITR] o S T Bl X A SO0, 3R D7 e A 1 3
Maclose () Jriksf B P 520 A plialis A Z5 A it o de 2 A FHAFIR IR h R He 20

TESF A A AR AL, yield T A VF i BAE € ry M RAEATOL . (HJ2, WER—AS 0 2 i e Ho ¢
g5 (5T BEA S T g oA B ) Z BIERBEKIZ, W cry G54 yield Fik 0] e T 2k
W rinally TRIPATRM. TERNEOUT , W s T A s i S CH IR PR s AL 55 R BE 28R ST 1 57 42
A -k g aclose () JPIRFFBATHTR BRI PIAER &, MM ARAVHEMHER finally FAFAIT.

N T REAEF R AL PATIR A AL BE, FPFIRERN 24 E LA 4448 Bk, B ElanA
AP aclose () HIFTHIEL. XA 44 B PAEL M sys. set_asyncgen_hooks () KA.
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Y RERES, SRS RV R A F T M) 422 ZOAEAER LR . X 4% ETENS %R
il FAE Lib/asyncio/base_events.py fJH ) asyncio.Loop.shutdown_asyncgens £,

yield from <expr> FRFUNIRAE A it ek B b (] 51 KBk iR

SEEPBR-ERBHE
AT/ NI T P R AR TR, AT Tl A s ek B AT -

coroutine agen.__anext__ ()
R —AATEERPN S, BRI T SR AT IZ 520 A2 s SO A IR AT yield 2Rk X7 K
BIAT. MDA NS REGE S anext_ () R ATES, 24HIHY yield ik iR Al
()R] SRR XS 52 2 HUE A None, "EXEBATHIRFAR S AT H] T — yield ik, % yield 2k
expression_list MHZEEMIIMEENG A1 StopIteration R, WL ENIEE
AT AMESR L, WZ AT SRR 55| & stopAsyncIteration 5, #RZRLEREIEC
FEM
Wk il asyne for JEFRERHIE .

coroutine agen.asend (value)
R NATEERETR, BTEBITI SR 2 a P A st T. SES#ER N send () HE—F, WA
2 CRGRY —AMMELGS R A AR EEL, L value ZE2 O 24T yield FHRK R . asend () ik
JIT 3B [ AT 2 R 6 G 3R LA AR T AR R —AMEL, JLECA TS| &/ StopIteration, BEUWIRR
A AR A T — MESR W5 | & stopAsyncIteration. Mifflasend () KEshFPA M
AR, B None VERTHSEL, BERIXEHEA AT DAZIERY yield Fikx.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ])
R DA EREX R, BERAIER P A AR FN AL ET K type ERN A, TR IEHZAE Ml as ek £
FPHER T —AME, HME NPT %) stopIteration i, WURFP A MAA LN — MEEH
WNJRf i AT SR RF AT AT & StopAsyncIteration . WURALMAS BREA L AR FH, 25
KT 73— 50, WS EEREA QOB TINE 7 SR 4 TS R R 1 3

TE 312 AR AT 55 A4, (typel, valuel, traceback]]) T4 57  F AT RETE AR R Y Python fiiA HhE%
.
coroutine agen.aclose ()

R —ADFEEREN S, B RTEIBATI ) 520 A s R AR A7 B A — > GeneratorExit, 1
Rz T A AR EOE B . XM E(5] & GeneratorExit (H T RHIKIZFH) Wk o] 1) a] 4
FX R K55 K stopTteration . JEZEi M 520 A ni A% BT ik [m] i AT An] FoAth o] S5 R 0P 50151 &
StopAsyncIteration 5#H5. QR MA 4 T —ME, KWTHEE 454 RuntimeError,
WER S A s 5 | AR HAL S, B ERa SRS . AR PAENSRCEh T
W EFRHBWESHaclose () FFRE— AN SR MR TSRS

6.3 [F&

JE ARG & H R R I E A . BN AT

primary = atom | attributeref | subscription | slicing | call
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6.3.1 51 H
JEES RS T A — A A2 AR 2

attributeref = primary "." identifier

BFERLMURAE A — SRR | 2B 5, RO S8 SR b . BE G120 R 9 Bk P 2R DAFE
FENMPAT AT EE . B AR R R B A E SR Bz ok i « X [R— @ 5 | A 2 R A T e A=
NELOROE

FEAE SRR GE o R getattribute () HHEE__getattr () H¥ERBEE X. B HEH
__getattribute_ () FEIRE—AMEDE WRBEEAT AN 45 % AttributeError,

WRF| & T AttributeError I HXRHA _ _getattr_ () ¥k, WIRFWR ¥4 R R .

6.3.2 hHE

A58 % WS BIHRATHIRAAE B 2 MIZA A PR — e R . M —AN2 2% AT
Y4423 [5]—~ GenericAlias X} 42 .

subscription = primary "[" expression_list "]"

MRS RPAMIBUR, R SR 0] IR IR ) AT R AL

JR A DA AR RN — A LR BB E R . — X R A R B E X getitem ()
M__class_getitem () BLHWZ — R ZRpAPCEAE. 24 IR BB Hh By, 2638 081 3 0 ok (8 45 R
WALE VAT ER A MTAEMBF &M __class_getitem_ MiAE __getitem_ FHE LT,

TS R__class_getitem__ Y5 __ gefitem__,

WREFBAIN RO G B —MES, ERPORIENEEZEBASIRPIAZHK tuple. EHARBLT,
FIRAINFAFHORAE A1) ME— BB fEL
XFANENR, AW G SR getitem () HATHBURLE:
Lowbh. RIS E —Dmapping, WFE XS FRMBORAEA— D AZBH B AN RS, Tl
BRAEAES PR BOZ BT N (. PN BT 2R — A0 72 dict 2K,
2. JFOe WRIR AR —sequence, WZFIKAIFMBAUREN—A> int H—4> s1ice ITFTE/NTET
WY, WEFFSIEMBI T4 str, 1ist fl tuple K.
IEATEE NI AR BCEAT X 20 PR G SRRRIR IR 2k Aad, WEFPSIRRGRft Flid 4R 5 15 By
I RERMBEARTSW__getitem () Jrik, BIMZEBPRUL, = (-11 R x By G —I0. G5 R0
H—A/INTFPEIH 25 RO AR TR R, AR 2R G 5 iz A H (ONBTHAITED . TR aERs|
SRR HSCRFRAE_getitem () JPIRHHSEBUR, NS M5 AR 12000 2 B s i Xl SRy
?ﬁi%*ﬁ%ﬁﬂ@f?ﬂ, HAWIEE 54 TR R P A B2 A0 2 K A o — AT
TR
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6.3.3 Y1

PRRAERF NS (P47 . JUHER) PSRRI, )R AT AR Rk A R IR e de 2
R E R YR AT

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BEAE B IE AR AL — B AT AAZEE SRRV FRR ST 513, R AT AT il B A
W LAREFERT N o S TN REE N SR, TR R SCRF IR DL A UL S T AT U0 R T BRI
Fiube SC (DR B FRARA S IEF Yt E T e oL) .

YR T SR B AL i — SRS I T BT R B U0 R SRR B REAT AR G| (495 A Al I —
M__getitem () J5ik) . WEARVITHIRME R D—ES, MERER— MU &) )y B8 i o4l ;
TR IG , FRERF R BT T S e . DR AN — ks, MIHEE g %l — A IEm
WP BB 2GR — IR XS (B 0AFE £ A 228254 —FY), EWR ) start, stop Hll step @
RN IR BT ERAE R, AWHIFA0R ] None SR

6.3.4 AN
JIr R s B T RE D 23— R 8 A- 2 SR PAT— A TR IR G (Bl function):

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)

("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AN TR (L BN S T SRS NI S AN B WA S

B JFE R DMK A — AR S (P EE R, NEREL. WEXNR . 5. BB
EPARAEAT R call () HERXZREZ T EAXNS) . g S8 2800 mi ek E) - 15
S FoE L —3 T IRIE R parameter |5

WERAFAE R T 2R, BNl AN BER O A BB R B, AIEASHAE R
Bl WERA NADMEESE, WEMNSPOIAR N DA, KI5, TN K@ TS, R R
SEHU RIS (ARAR AT 55— ISR M R G B — 257, ARIEEHE) . AR 2 BHR T,
W25 % TypeError S . MM, FSBATIAZSL, T (BEFRENAN None, BEWRIIFERLL).
TG SEAE B RRN, BARIEERY 2SO0 R R EUE SRR R BROAEARIETE . (BRE— HgioE X, H3
IEL ST P, 480 sl 5 X JEn] AR R A BRI ELIRF S B A AR R AR . 25 L B R EL
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PRI, XA DLE 5 Y ok . ) ARAEAT— A RIEE S A T EBOAE, W &5 % TypeError
o TEHAROLT, IR MRS P NS LS.

CPython SSBRAN1i: SEESZH AT RESE T LS MO A A FRI M BB, BRI I4E ORI & F A A
%7, IRV BT AL IS, 1 CPython 1, DL C H5IF{ii] PyArg_ParseTuple () FRARHTH:
SRR TR L

WRAFAE W E XSRS WA ESE, 25 & TypeError B#, RIFA PN IEXSHMLEMN T
*identifier AJ¥k; fEMIEI N, RIEASHHRZ—MUE T ZRMUESHEICH (WREAHZ R
P ESHON— 25 oedH ) .

WAL R F SR 5 2 IEX SRR, (251K TypeError {5, BRAEA—MEASHEA
T **identifier AJjk, MIERSHRHERZ —MUE T ZRXE TSR T I ([T TN S4L
EVE R ST AE) , AREA 2R XETSEA— (B) =74,

IR P BL T *expression Ak, expression WIBRIEA—iterable. K BTG IT

RWUER BN ESE. T £(x1, x2, *y, x3, x4) WM, AR yREH—DTFI I, . yM,
W EFEEN T — D M+d DIESE X, 22, y1, ... yM, X3, x4 FTH o

R — AN G R 2 E AR *expression AT REH LT B X BT S 2 5, HESEXBTFESE (VA
FATA0] **expression B - W) ZATgibEE, [Hit:

>>> def f(a, b):
print (a, b)

>>> f(b=1, *(2,))
2 1
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

T[] R o [ Bl ) €7 B8R *expression BAIEART L, PHUILSEhR EXFETRB AN & K4 .

R KRB T I T **expression, W] expression WHisRE KN—Pmapping, HHNEESW UIERH
SN KT SEL. R MES S5 AR EEXETMHILE (B0 xXEys8, s —i @
1), W51k TypeError {F4.
ffif] **expression W, TZBLESH AR EARA AN FAFER o R I AEMELRF BB 45 44 FR -5 B AH
A Y38 T R IR S — N EXE S . B4 AT EUE Python FRIEATF (B4l "max-temp °F" HLJg 0]
ZH, HERARES 9= AT IEESAHICED ) o SRR X) oR -5 5 IE B S0 DT Rk~ * T
S, SENREA ES, W5k TypeError 7.
ffiff] *identifier f **identifier ANEMIEXSEA R HIEN B S M B KHFSEA K.
T 3.5 A E A A E: AR ERER « M~ 7, MESETRBRETERMNEHRE () 25,
M XA S HOTRRIRAE F AR (%) ZJ5. H PEP 448 KR pIHR L.
ARG & T S, WHERSHREME, REMEWEATEEN None. & [BME TR UG m] 4 X 5 19 2
A,
TR A Hy---
R B e k%
RIS AT, A ASER T, B — S 2R BT S E X N S50
M ERAR S Hdw L — s BRI Treturn IBAN, B EFS & R FH 7R HE .
P Rl 7
FLRGE S T ReRR s A X N E R ER 7 ¥E i 44 2 DL, built-in-funcs.,
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PR
R [ % ) — AN S
Sl Jy i
VAR R P E o SR, AR ARSI RS AN SEG R L T LB A

PRI
SRESEN__call () i HECRKSENTRAZ .

6.4 await FKixxX

i coroutine I TUAZEFF— A ~awaitable %15 . R RELE coroutine function PIERE I .

await_expr = "await" primary

Added in version 3.5.

6.5 FiEHH
BRI SE AL e M —E BRI (B0 BRI RS U D —TB S . AT

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

UG, R 21 T SRR B R A SR [ 26K (R & BRI ok
I ) : —1%x2 SR -1,

FIBFAT S ARSI N E pow O RECEAMIFEIAYIE S GRS BT A SO R E R
KINFTTIEH . MBS SRHOMIE ISR, SER AR R 2R

Xt int KRBV ERAERL, S5 RAFRA SRR ZEAL, BRAESE — A2 BN G 1
BEAS N foat FEBUFFHi i float FRIUALR . HIAN, 10**23R[A] 100, Jij 10%*-2

Xt 0.0 AT AR RIZH S S8 ZeroDivisionError, X AT EUR K ZH KR 9] complex 4§
. (FERBRAHIXFE] K valueError., )

WIBFE AT AR __pow_ () Fl__rpow__ () JrdR A E Lo

FREOLS, T2
[1]

7
RE0.01,

6.6 —TEARMMEH

P SRR Sz 3 B A R R 0 ek

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

BHZEA - (E) 5 B S8 0E; Rl neg () FRITEORES.
B FH AT + QRMED R g ot i HECF 280G sl pos_ () FRKITiERES .
B GBIEAT ~ (R K O AR SRR GBS S5 5R o A x O IURBIE SCR - (x+1) o« BRAEAI T
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B BET T invert () FRAHEN B E XIS,
TEFTA =ML T, MRS, K5]K TypeError FH.

6.7 ZHBREEF

COCAARBEATER SIS WHER R IS FAT IR TR E AR TR A BRI RAT AR
AWASEI, —MERTREZESR, H—MERTINAELE R

m_expr = u_expr | m_expr "*" u_expr | m_expr "Q@" m _expr |
m expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

a_expr I= m_expr | a_expr "+" m_expr | a_expr "-" m_expr

BEAF * OF) fif SR . IS EEEE AT, S8 — DS E AU RN 7 — DS
WNFH) . FERI—FEIT, ISR A R 2B R G T . TG —MIENL T, RPUTFIIMER
R R RO 2S5 A

W AR mul () M__rmul_ () FEREE .

IEHELT @ (at) B AR TR . %A N'E Python 257 S IIE AT

Was B A AR matmul_ () Ml rmatmul__ () FEFEEE L.

Added in version 3.5.

IBRAF /() A/ /7 CBRER) K LSRR BT SR e oot 2R 8L, BB Sk — A
float fE, REMAHREFRIVETRIE LG RIS R B floor” bR BT IR IRIAI SR . BRAEIIZH

5| &% ZeroDivisionError %% .

Mk B B RN truediv. () Ml rtruediv_ () FYERBE L. 18] F 0z n] 6 Rk
W__ floordiv. () fl__rfloordiv. () F¥ERHETE L.

BHEAF & BY f B — SR U A SE R AT SECG eeieoh  R 2R A, G250k
ERf5| & ZeroDivisionError . SETLANFSE, B0 3.14%0.7 %F 0.34 (B 3.14 &F
4*0.7 + 0.34), BLHEBAFNLERMNIE AR Z 58 MR8 (8 NF) ) GERNANHE e /N T
AR A E

B S EAMEER AL A TSR x == (x//y) *y + (x%y) . FCAMNEER SR @ N B R
¥ divmod () RFEINHAT: divmod (x, y) == (x//y, X3V) oo

B TRECFPATRGE S, IBRAT ¢ BT R E R THATIHR W FAr A (CURRIE{E) o FAFeR
&AL VLRI A 2 I Python JE 525 | old-string-formatting —7 .

modulo JZF ] R _mod () f__rmod__ () H¥ERHEX.

%%g%fv’f, BUEFATA divmod () BRECRBUE N TR B WERA WEW AR abs () BRECR R
7R

SESTR + (addition) ¥4 HILSBUOA. IASHEELATRECT , SHRI IR STHAFED] . AR
BT, BRI R IR AT 5 — RO, KT SUBFE b

MWoas BRI AR add () Fl__radd () HERHEE L.

VESK abs (x%y) < abs(y) e8P B, (HXFFPR AR, mT & AR EE, ARl LRy B, B, BT
& i) Python % £ 4k —4> IEEE 754 XURS M, AT -1e-100 % 1100 HF 5 1e100 MHEMIESRM:, HHEHRKZE -1e-100
+ 1100, XFEHME LIEFST 12100, K math. fmod () REILER NS EA 55— ANSEMRIRIE fibk, e RRE LT ¥
IRIA] ~1e-100. fAfAh = 0 B T BRI B

2R x I AEREGET y BBEUE, Wl T ARAETE x//y ATRESH (x-x%y) //y Ko TEXFMELL T, Python 233K [a] 5 —~4%
B, PMELHFS divmod (x,y) [0] * v + x % y REHE <.
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FES - ) KRR ILS 022, TN BRSO AT F 2.
PEEH AT ASIRIY sub_ O RI_reub_ () FERHE L.

6.8 BILEH

BOLER AT AL

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

REIZHAFEZBEASH. BN SRR SR H A SR8 E W A AL

EF s BN kY Ishife () Fl__rlshift_ () FERHEE L. ANz 80 ik
W__ rshift_ () Ml__rrshift__ () FEHERBEENL.

£i% n FIGOE N pow (2, n) BBk, 7288 n G0E SCRHFRDA pow (2, 1) .

6.9 ZfiEH

ey Eivery s RERER SN B D

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

& 12 AR 6 H S8 AND (455, SEL RS E b 2 — AU ES T __and_ ()
. rand () ¥PATER B E XS

~ BT S SRR XOR (Gl &5 R, SE R s B b 2 — WA ES T xor ()
B rxor () FEERITER HE XS .

| BT OO S OR (AR E) WER, SELAH BB FH 2 —NEFT__or ()
W ror () FRIRITIERY E E MR

6.10 LLEEH

5 CAJA, Python " ETA WEGZHRIMESEHME, RTAEMBEA . BASALEHE. 5—05 C ARZALET
a < b < cEFERFRIAN SR GER AR A ARL:

comparison = or_expr (comp_operator or_expr)*
comp operator — nen ‘ nsn | n__mn | ns—n I ne—m | nyp_mn
I "iS" ["not"] ‘ ["not"] "in"

WG &7 AT /R True o False. [ SUH % Mo i T ARG I FEA /R . ZEIENFUL T Python #EE
/RGBT ST bool () .

HRGEF W DMERHIE, fllllx < v <= 28T x <y and vy <= z, [Ty RPORE—RK (ELEFF
HIETY x < y (EREI z HEASPORE) .
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R PERXAE: Wk a, b, ¢, ... y, 2 9 FERKM opl, op2, ..., opN HWELEFHAF, Wa opl b op2 c ...
y opN z @¥%F a opl b and b op2 c and ... y opN z, REFETENSFREXRE HPORE
QU—»\O

WERE a opl b op2 c ANEWELE a Ml c ZIAPATAEMTEER:, HIE, Wx < v > z IEMEEREEG
(BRI KREG R ).

6.10.1 {HLELE

BREAF <, >, ==, >=, <=l |= LRHEPTDRIRIVE. PIDRGAZER AR AL,

ARG R —mO U REA RV EE (B RBARRS) . XTGELE Python H2— M4 HlIR 1Y
W& BN, XRAETF A — LTI k. TH., XRETFAZRBATREME T, Fland 4
%B%&%EE‘@%EE%O HBGE AT T — R E W SRS . AT DATA A I 2 i 5 S BN 5% H e [ e
TR RAE.

HI T A R object 1 (EHESUAIHEE) 1 TR, HILEATERM object 40K TERAM AT . 2
BUR] PATE S S rich comparison methods W11t () R HESCENMIRATR, S ILA AR

BRI —BOME LI (== F1 1 =) BETRRARIES . Wik, BAMERES 0S8 — 8ok e 45 5 FH 45
EAANEAR S A S0 — 20 L G A ARG . BUE X AP ERIAAT MBI b E A BT X AR 1% E ST
(Bl x is y BHIEWKE x == y).

UUFHEL (<, >, <= Hl >=) BOABA AL RZA R LT K% TypeError. HUEXMEAIT MY IR 2 5t
5 — e U SRR I 5 £

BN — BT, BAAANFERR RS LSS, XA REAIE G A R 2OA G 2 X
HARETEN—BER R, AT EE A SRR, ks L, W2 WE IS MY .

PATSZAA T e BN E R LA T -

o NEBMEIET (typesnumeric) DA S FRMEEZST fractions.Fraction fil decimal.Decimal AJ#EfT
KRN FRFEE R B HAE, BIAMR TR ZEOA SCRAR T A . FERTBUM R IR TIA . B2 g
(B3E) FUONIERfHEAT e HAN SRS B 5% .

JEHFAE £float ('NaN') Hl decimal.Decimal ('NaN') JET4E. (LT 5 5 EIHEF
BRI . A — N R EAE SRR BB A EASE T H A 5. 250k, ik x = float ('NaN')
M3 < x,x < 3Mx == < BHEYE, M= '= < MHE(E. AT HZEME BEE 754 FrUER .

* None il Not Implemented # 2 FIX 4. PEP 8 BN FAGINI LAY L 24 2t is 8 is not
KT, BAEMENETIZHA.

o Rt FA (oytes B bytearray HYSLHI) AIFEATIIY N EAIRS AT A0 B . AT TR A4
PRI TSP AT HR -

o FATH (str BSEH) AT Unicode B A780FE (WEBREL ord () MYSEAR) &5 SNy B4 T LE
B

FAF I LIRS P8 A RE L LA

* J¥¥ (tuple, list u range 5B Rl g T NERR LLEL, range ifoAT —NERAEA STFRRRF
B PA BRI — Sk R AR R A RS, BT LR 5| K TypeError.

3 Unicode #RMEMIHIIX 4> 45 (1401 U+0041) Fl 3 % 5 4 (BIU0” KEH T FHE A”). B4R Unicode 1K 2 B & 74780 HUH—A
AR, (BAEAE — el R 45 ] ) o 2 A RS AT 4B Ak FoR . BN, B4 A T AR K GHr T 78 C” T A
U+00C7 557 b1 A Fak F 45k Fm, WrT A —4~ U+0043 §5 07 i A s F 4 (KEH0T 54 C) fin b —4~ U+0327 #5347 b1 424
FAHF AT U875k FR

MTF 745, RGBT £:4% Unicode RO AT HAS . XTTRESd R ARMESE. B0, "\u00C7" == "\u0043\u0327" J
False, BRI TFAFHERMER— MG TAR WA TR SH T 78 C,
BHAMB AN (AU AZOR B E MR ) AR T, WA unicodedata.normalize () .

94 Chapter 6. FTix=R


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

The Python Language Reference, A {Thi4 3.12.4

A LR 5 5 S PP R A B TR T IR U . B AR ARl B A — R S E SRR . Xl
FFENTREBkA [ — X RAAH A DASE THB A TR I IR E T TR AN AL

PN B2 AR [ 1) 7 ML BRI A T

- WU A, BTN R R, MEHE, I AN A Z AL (B,
[1,2] == (1,2) WIRME, P NEBIRRE).

- MNP RHRF RN ZTE, HHFS5HEE N AHSCENHFHE (Fla 11,2, x] <= [1,
2,v] HEE x <)= y M) o WERXS N TR AN, REMZIEH AR (Bl [(1,2] <
[1,2,3] NHEH),

o PN (dict BYSEH)) A ZAHSE MAAATRY HACY ENTRAMEER (key, value) . SEFEAIHIAN
S HREGR R 2R A S

WP HE (<, >, <= fll >=) ¥5| & TypeError,
o fE4 (set B frozenset WJSEH) Al #EF7IEAY IS AL A LU &

N B FATE O TR . X IR R BA ey (Bl (1, 23 F1 (2, 3} W4
OGS, RIS T8, WA IR . AR, A R IE B A A MO T 58 2 HE R Y o 4L
IS (FIINR A R — N EAFIRMEHN min (), max () Hl sorted () AT AR R R E LSS R ) .

AT LR L E HOTR Y B SUR .
o REFOUA N ERBIBA LB 2, BB S AREIAR LBATH .
TEFTRERIG DL R, P8 SO ) FE UBEA T Ry I R 24 3 — 26— EC -
o MHEEILEIVIZ S B AT . S mii il AR BN G LU R I A 45
x is yEKREx ==y
o W AZRMPRM . a)ihid, o %A AR 45 R
x == yMy == x
x !=yfly !'= x
x < yMy > x
x <= yHfly >= x
o WENZR A ZBER. T4 (RIER) 67 8nR T
x>y and y > z HHKEFx > z
x <y and vy <= z BfEHF x < z
o S A W% S BT /RIS . A ih i, T AR U %A A R 1 45 2R
x == yflnot x !=vy
x < y finot x >= yv T EeHF)
x > yfllnot x <=y (T EEHF)

IJEmiFRBAEN TRafirm2ois (AFsmIEEasSBU). 525 total_ordering ()
MRS o
* hash () WEERVIZSRGME 2. MERXTRVZEERAMFEEAE, SERC AT
Python F AN il 2R X Le— BRI . SEFr b, ARRCTHE AR — A BEIRX LEAL A 1)1
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6.10.2 R REEMEE

BHEFFin fnot in FAF R, 05 x 2 s RN x in s SKIEHN True, HMH False. x not
in skl x in s BURJGHIME. B WET IS AR DA P I SRR 3, X T F Ok in A5
HEBRHARENEH. XIT list, tuple, set, frozenset, dict 5Y collections.deque XFEH A2 HL, FiAX x in v &
T any(x is e or x == e for e in y).

SRR R S, M LS x 2 y 9 THBI % in y % True. — MMM y. £ind (x)
= 1. AP DRI HAL E AR, B " in "abe" $fR W] True.

%FF %€ X T For user-defined classes which define the _ contains_ () F¥ERMFFEE LKL, WE v.
__contains__ (x) IREIEAEN x in vy }FiR[E True, FHNRE] False,

MFAREN _contains_ () HEXT__iter () WA BRI, WERAEER v BIE™4 THE 2
FfEFAR x is z or x == z HEMHE, M x in v ¥RH True. YIRAEERBEGI KT HE, NPEERE
Fin 8% T U

B, FaZalIHRE R WR—ANEKEXT __getitem (), WY HACY ARG i
Bx is yl[i] or x == y[i] FF HEAHE/MIRG|'F5]K IndexError FHEH x in y A4k True. (40
RE| R TAR AL S5, WEERT in 51K TIZF.)

Aot in YOE SCHRA S in MR AEHEE.
6.10.3 #RIRSLLE

BEFis Mis not ATFKIMI GRS S HACY x fl y 2R %h x is v HE. —DRZRRHE
S 1d () REOREIE. x is not y &AM AYE M.

6.11 {HREHE

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

FEPATH/RZEEOL T, 83U YRR T RIE e, DUMES N RIE: False, None, fif
HRBMBFE, PAESFIFRMEsS (UM, Jodl. 7%, 5. £ 5KEEE). irg L
PR B P A SCFRAERAE bool () Jrikfese il HB HEE.

BEAFnot FEELSECHIRMER T4 True, HW™4 False,

Fik x and v {2 KA AR x W RWGR ERZAE s A XS y SRAEH & [0 H A5 5E

Fik x or v EIERT x KA AR x HENER BN BT y SRAGIH R EIHEE R .

WYER and flor FABRHIILR [ FEREBINACN False Fl True, T &R Pl EHERIEMEIES. AT
FEAA R, BIMRR s Sh—AN Y4 HOR S B R 4 A AN BB A7 R, £iBs or 'foo' Hf
FEAERBEIE. BT oot WAEBIE—AHHE, NeHSECHMMEI TSR E N RE (B, not
"foo' 45K False TMidE "' .)

S TARE A BRI . SRR AR RS ISl AR, IR TT RE SRR BITERR E UL T 1 s BHAF & A MR IER AT,
BN K BB T7 VR B2 (B LA 2 At . SRS B AR A KBRS

96 Chapter 6. FikR;



The Python Language Reference, A {Thi4 3.12.4

6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

TREFR B CEN XN 4 RZ B B R EB) F—1 expression®ffith—> identifier,
A 2R ] expression HMH.

— AN L I A AL P TS A I DU ik e o e

if matching := pattern.search (data):
do_something (matching)

B R AEAL I B SO LAY IR

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

IR R B S AP ERE AR RAEPONEY . 2% 0F3aRaK, lambda Fka . B P S RONIE Y if
KKK PAKTE assert, with fil assignment P4 11 R R0 [ 55 . e m] il g
fb3g ey, BHESNAZUHN, HE7E 1€ Ml while i),

Added in version 3.8: %5 PEP 572 T f#A X IR (H = AR 1EE .

6.13 FHFREX

conditional_expression
expression

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

sl CAMFRY “=JtiaBAF") AEFTA Python iz 5 i HA e (IRAY 564 -

KiEA x 1f C else y HIGRMAEAM CiidRx K. WK CNE, x KFPORMEH R BIHAE; B WRER y 5K
{EFFIR ] HAE

HZ 5 PEP 308 1A XA FRA TR

6.14 lambda F{iER

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

lambda FiE=, (B FRA lambda ¥ 7) ¥ F T 61 22 B 4 K%L . 315 lambda parameters: expression
D7 REON S . IZAR AT R BT M IERLT AR = SR R

def <lambda> (parameters) :
return expression

WSS ACT L T IRA RSB R . HEEE L lambda 253001 EH R BN R SR A BRTE
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6.15 RiEX TR

expression_list = expression ("," expression)* [","]

starred_list = starred_item ("," starred item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "*" or_expr

B TR R — B, A B NE SRR AN e ST R SR
kAR . RIKARE N B ORE.

— AR * FOR Tk RIFE . HERVEBU U — A iterable, ZATEAT AW LRI FH, Hoit
SRR A E PR, SIERSEEGZ

Added in version 3.5: FRAINFE I ERITSRIFE, HAIH PEP 448 $iLH

KERESAERI R AR CA, i1, WA RBTFN; G HAME R N eI, %A KEES
R EA R A S —A e dl, MR AR EA W E. (B cdl, WA XN AR
e 0.)

6.16 RIENHFF

Python $ /5 B A I X R AORME . (EERAEXTIREERARAERT, A& e T A MgeR{E.
TELATILAT A, FERACRHEH R SRR SRR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, exprid)
{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl (expr2, expr3, *exprd, **exprb)
expr3, exprd4d = exprl, expr2

6.17 ERFMEH

T FF Python B BEAFRYMLSEIF BEAT T 045, M itfedt (Boedhe) BIRIRIEHR (RIG4E). M
(7] B TCAR N s FAT B MRS E . WRaARiak Raas ], WS BAF X H B 54T . A ] B TTAR N 1Y
BRERANEZAAGH (RAREEFENGRLEHEGH).

TR A SRR R S A A R AL e, IR A aE 5 A IR R A R R
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BEF ik

(expressions...), g s A FE S RAK, FIRER, F
[expressions...], value...}, #ER, £58R
{expressions...}

x[index], x[index:index], x(arguments...), W, Ui, EA, BESIE
attribute

await x await FihF

* * ;r@jji

+X, —x, ~X

*Q,/,//,%
+, -

<<, >>

&

A

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

1E, f, #AdE NOT

e, FEREE, B, BEER, BURC
T

L

i 5 AND

F 5k XOR

Ffiif OR

FeAIs A, LR A BRGS0

not x /R AE NOT
and fi/RiBHE 5 AND
or /K245 OR
if--else ik
lambda lambda ZEiA=
= TR R
&ix

S RBFAF * B BT AEHA A AR B (7 —TCiE A, gt 2% -1 K 0.5,

6 % SEPURFURL TR s T & F 2B RO T2

6.17. FHFMER
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CHAPTER /

EERIEA

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt =

7.1 REXIED

expression_stmt

assert_stmt

assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt

pass_stmt
del_stmt
return_stmt
yield stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt
nonlocal_stmt
type_stmt

] BATE ) (R A

FRXEHTITAMEAE (REZRELERT), d (AL i G AR A
AR EG AE Python w1 RERYIR [BIE N None). iR Cif A HAt i i1 D7 0t e seir B R E T Ad

1. FahsaE R AL

expression_stmt

starred_expression
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FRERSXHEERFAAIR (Al GEh k) IHTRIE.

AL HBGCT, WERGPRIEAN None, BB WER repr O BB — TR, RER PR
PARR—F TR B A bR ) (BISME DL AR SR None, W AR A AR AT it - )

7.2 R{EES)

IRETE R TRAFR (FE) FPERIRREE, PARAB Sm T AL X G 5 0

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_list] "]1"
| attributeref

| subscription

| slicing

| "*" target

(HSPR T —5 TR Bk 7| R, 38 27 AR E L. )

MAETE F) o0 45 8 B RB BRI TR CERRX AT RN B — R E0e dZ 5 s, Ja& A —
ANTE) IR —EERA RN B A BRI L H AR5

IERARE H AR (F13R) BB IIHuE SO . M EAR— xR (ErEs . A R) B4R
Gt AT AR G e A A TIRE B e HoA R, AR (AR nT e 2 T B | e e A PRIzl
FHEI AT | S b St B X R 2 Uy (B0 R 2R 28254 —T5).

RGIRE R BARXT ST A& TIRIFES SO 165 N, HAREAER LT Ui e .
o W HERIFRNE AN ES . vVEE T RIS WRE—HIR, MR RRES 1% E 5.
o A
- WAR BN EEEG ARSI, X8 SR BAn: WHZX5 2 /0n0-h 5 B s
1) & TR —FH [ TR ] AR X 52 o 12 ] 26 AXOXF 5 1 T ) 00545 I 22 28 A W) I e IR AL 4 T 2
HinZ B H bR %A SRR RIS IR BArZ ER H bR R E kA5
TR RPN FRIRE LS M E bR (ZINEAPAURES) .
= N XSGR B 5 H RS FAR R IR T AT S, S IR A ZE 2 AT 1 I B R
2T B AR
KPS MRAEL 25 B H AR BV EF AT = I b e s
o WERHEAPRRAF (#5K) -
— MR ZLFRA LT YR IBY M global Binonlocal {EAH : ZAFREBELDE ) 24 1 =36
VARIENEPOE B
— F: AR TR G0 B 4 R 4 28 (Bl 8 fH nonlocal i I ANZ i 4 25 AR 42
WRAR A FRE LR I0 e WPRF B F T 40 . X W] B B BIBEEE E 2R 2 RIS S 15 | RS A2
T %R G ARG R IR AT A g (WURAEAE )
o R ZAGAEESIH: 5IHP R R SEORE. By A REE NS &

WAF5 % TypeError. AR PERIE TR R IREL T2 R IR T IOEPITIRE, W4
51k 5 GEH BN AttributeError HIFARIRHIEK).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
B ASET S BB R VR H A

class Cls:
x = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E M Td g rE, BN property () BIEIFFALEYE.

o WERREARA— IR0 SR A R ARIB S SOR . BN U E— R IR g (BlnsR) 5
— WXL (BIAT) . HROR, ZhRERIE A S PORE.

R BCA— AN A P AN G (BINsR) , RO 7= A — 4. anECh SUE, R LA
GERAELIUN — A/ NTF PR B ARURE, A RHEBORER SR B B E R 55 1.
RRGIBEERE, fF251% IndexError (AHHMEBUT S GE I SR A MBI -

WIR R A —PBEI G (BT ), FARUATEA IR A SRR A A IR AL, RIS 2
QAN T ARW 2 R EXT Se B SEAMERS o X T DR e— BT B/ R I PR AR [ B, T DA
SEARA B (AR EA M EER EAAETE) -

XFHPHE NS, S setitem () F¥EIHMHESHISEL

o WERHA—AYIA T SIHPRERERRIRSHRME. BN 24— RIITSR (Flans ). o
WRAEXT S 0 24 2 — A BB P A S . BTk, TARS EARRESKMBAAERNTERRE: ERIA
B BIAERFIRKE. B EN 2 AR, RE— DN TE, e BEKE. SR
N SEE ENTERFIKENFFXE Y . fea, FFERP RS DR 51 K B iz Y] A
VIR B BT Be- S5 RE 7 2 K BERTR], XA H bR 31 SR G 0 T e As B AR 751 14 B
CPython SZBRAN i : 7E4 1L, HARHAE R UIE S Tk XA AEM I, JoR A)iE SRS A B B
BHEY, SFECOR AR ARG R .
BARRMEN E X EWELEFHISHFANESRE ‘B #70 (Flina, b = b, a SXHHNEEM
i), HEREAZ RN ZIE Z NNESENEZ LT, XA NRE. B, DUREFHFSIT
B o, 21:

C
||

=12 # 1 1is updated, then x[i] is updated

S0

PEP 3132 - §"JE ] 500 % 74
Xt *target FRPERIMTE UL .
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7.2 ERREIED
SRRV F AR A B A R s S AR BT f 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ni—n | n__m I Wx_—_n | "@zn | n/:" I "//:n | no—n | Wk x—=0
| nys—n | Neg=m | ne="m ‘ nA_m | "|:n

(HS PR A —3 TG =S i AsE . )

BESRIRAEVE AR FAR A SRA O FoRE (5l IR G R R, A& AR RO R AR ) . X
BB R BRI RS THRE 1 —ocis 5, HEPRIRES R B iR BRI SBORIE—K.

R ETE I x += 1 AIABE N x = x + L DAPRIRRMIAY . EIFIEE M AORICR . eI SR R
A, x LAPORIE—R. H, fERERTEOLT, SEERAYafe ReITn, XEWREH AR BIE 0
XIS B AR, 2 BB AR .

ANEF A, s S e TR Z AT A TR, B, ali] += £(x) Eichfaril,
SRIGXT £ (%) SRAEIFPATINERAE, BaRasREm 3 ari).

B THE BN A IR(E 4 SO AN Z A HARAG IS OL, 9 AE 8 /R i W (e A Ak 1 205 R W FE A ]
R, BR T ATREAFAE ROCBREA T A BIAME I, HESRIRETH A T ot St 5l s A .

XEFRIET IR AR, FX R AR X T 4o 50 ) 5 bk o B RIRREE T o

7.2.2 HiRENR{EIED
Aok IR R BB ) P e B AR T A T S R () o —

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

5 A5 &) BZERIET (RPN B AR

QURIRAEL F A e AN 455 A B 2 AR ALBOUAR . TR IR E Ao XTSRRI AR, AN SR A eSS At
BefE sk, ARERFRCR E AP 2] — DRR I EBBHUR IE __annotations_ W, %@ A
AT (WOAFA WRRERR ) B RIORERMER T BT 5 R T AR AT AT B
B, AR IR

WERRME B AR R RRE H AR U8, IR S EG RES A FR) , AN SRR A 7E s A AR 38 p
W ZPRAE, (EASBEATAE
w&;&%%&&&%mﬁWWﬁﬁ,Mﬁ%%%ﬁ%mﬁ%%%ﬁﬁoﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁ*ﬁ
FERTE

WERAFAEA Fil1, Wi S e R R A2 i (ARG ) PATSEPRR . W AERE X H AR
HFNAGAE, NIRRT bRl , (Bf)ai)__setitem () B setattr_ () JHHERAI,

S0

PEP 526 - 28 i brlE i 14
ZPRBOMIN ThREA R (BEFIA RN R) REWIEE, MA@ ERRITHRIE.

PEP 484 - RAIHLR
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ZIRBUEIN T typing BHAENEBPRAER MR AR, W a4 THA IDE Frifl .

e 3.8 HAS A AR T AR A AR AR AE SRR AE A I DA R A 8 A AU L. 2 i RE 2Rk (1
WARME S8 edRAN) SFEER R,

7.3 assert &%)

assert 1H AR TEAR P FHHl AR ME T = o feg (307 2

assert_stmt = "assert" expression ["," expression]
RIEIE I assert expression Z T
if _ debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

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

PAEZEM BB E __debug_ fll AssertionError 80 BA T EARIKINEL &, 4520, NE
A5 debug_ FEIEHIHN T A True, RN False GF W AT 4TI N —0) . WIHRAE JiiF i1
KAk, AT RS A BER AN 2 A assert (FA) K AT . 35BN FERT 15 B A & AR MR A TR A
s B APHENRB R — R .

W{EZY __debug_ 2ARIAM. %A B RINES LM H I E .

7.4 pass i)

pass_stmt = "pass"

pass @ NEEAE - MEHPITH, HABALKE. BEEYIHE ERE - FIEEHATZRITEA AR
B SR (S, N

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)
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7.5 del i/

del_stmt = "del" target_1list
T A as U e Sy, SRAE R O AR R 2L, AR TR, HAA 1 —Sf R,
H 451 2 R0 A 2 A5 i I s B B — A H A

FRRIIIERRS AR el 4 R iy 4 25 (R R RS R A AR 0, AR S 5 R R %A o 15 A e ] —fURD
Bifjglobal AT INEL. ARAEAFRARPGEE, 55K NameError.,

JEES N SIRAI] T B ER S BB 2R B SR AR IR — DU R BEASE T IR — N 26 2L
2O (ERMEX— m 2 Y R oE ) .

TE 3.2 A B AR AR A Z BMCA A, AR — S ARV B S AR SR i B A B, R H R
22 (A o AR

7.6 return jEf4)

return_stmt = "return" [expression_list]
return fEEIE E R S M BT BRBUE OIS m AR, Ao b BT 08 BRI .
WEARFEAE TR AIN K, ERPORME, BNPA None AL,
return XEIFYHTRER , I AFRIRAIIE (3 None) 1N IR [

Yreturn FHEHIRAH — A finally TAM oy BRI, 1% finally TA)RSEREAATIR G P EIE B
SIS e

MR, return BRI ERAFC E BT F3 StopIteration #51 k. REME (WA
W) S 4 VE— S8 kM StopIteration il StopIteration.value @,

TP A AR, — N EW return 1GR)FRR T E B O R 738 StopAsyncIteration
W% —AEEER return AR S AR i AU & S EUEIA S R

7.7 yield &%)

yield_stmt = yield_expression

vield ifRTETE L EAERTyield 538 X yield 18] ] R4S WEAE A S5 2001 yield ik =g )it BT iy
5. B, PAF yield i)

yield <expr>
yield from <expr>

SEIATATE yield kit

(yield <expr>)
(yield from <expr>)

yield Rk AT RNAEE Lgenerator LTI, H HACHEH T4 s s 00 sR B0 8. e R 850E SCrp il
I yield g e ABER2% 0 SO 2 A= Fiads bR 0T K3 R 4R
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A Kyield i XEEMTTESHyield 2k X —,

7.8 raise &%)

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

WERBA FR R, Wraise KEFT| A M ANEIEL B T4, EEBHY E 309 7% . WERYHIRA
HBhAE, Wa5IK RuntimeError KRR AL T HE R,

WWEGG, raise RWPFH—DRAARKENRENG . BN BaseException B RSB WRE
R, YR Sl AT SR L BRI SRR R S

SR KRB R LGN, LB,

AT SRS N 2 A DA IR SR LRI B Ry traceback . fRATDARIEE -
ASHHF ] with_traceback () BHJ7E HBER BRI IBINTS (Hor dAmi i — S Reseml, HEe
B RBHILBH) , BHRIRE

[raise Exception ("foo occurred") .with_traceback (tracebackobj) ]

from THIM T RIE: WRGHZTA), WG A RIA XA 7 — TR RSBl R — 3k
AR DFEEB, BN _cause_ @M Ch—ITIHEME) BERBEIPTS I K56 . Wizl
e MFREE, XSRS BB A ) LB __cause_ JRPERIREREI TS LM 58 . 4N
RBG IR B HARPAEEE, WA HE AR T B :

>>> try:
print (1 / 0)
. except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

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

~~ DN~

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

WYEBA A A AL P U SR A B S & WSS R AL & R e AR . R AT DA A il
Mexcept B finally TAjEFwith (BRI, ZHHSEEEWRAEEHREHN __context__ &
P :

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

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

(T30
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(% 50

A

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

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

S FRE AE AR from AR E None SRl ZCH i ASI I -

>>> 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

HERFENEZAFR AT —WEE, A XA ENE S fEry 56 — &R,
TE 3.3 A K AEASTE: None IUEE L9 FHVE raise X from Y HIff Y.
WY __suppress_context__ JEM: RG] FHE _E T S H SRR

TE 3. 11 AR B AR ARG B R i Bl WA E e xcept TRIFPRUBY, WISH LN raise iG5| %%
SR A S 1] AEZ BRAS T, FEHS | A% U S B A AR Y 1l )

7.9 break &%)

break_stmt = "break"

br%ak fﬁéﬂitﬂ%&f%? for Bwhile JEERFRERM NI, (HAS HILTZAEER N FRAY e £l 28 E i
BRI AR

ERXRLEITINZIEER, AR ATER) else T4, BaBkdiz 4.
WER—AFor MhEhfibreak BT AL, RIRFRAYEE ] H AR & PRI H 2 Al -

Ypreak RHERE N —FA finally TRty IBRIN, % finally FAISEHIITRIEFFEIE
TF%IERR -

7.10 continue &4

continue_stmt = "continue"
continue fEIHE FH ST for 8iwhile fEAFTRERNARIS , (EARS H I TZIEER N R 2B
ESH . BRI TRIE N2 TR N — IR

Ycontinue FHERIAE M — A finally TRIK try RN, % finally THSEHHITAEHE
IETHRTEFRAY T — K

108 Chapter 7. E&iEx)




The Python Language Reference, A {Thi4 3.12.4

7.11 import j&4)

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 | "."+

LAY import iER] (RN from 1)) &3 W AT
Lo AR — ML, AR A 2 B R R (A .
2. TEJRERtr 4 2SI PRy impo rt TR K AR BT AR BV T EE C— DR

BIEME G274 (RS0 ) RS 25 PR XA 78] 20 BT, A [ 28 5] 4 43 B 57 1Y
import 1#4]—FE.

SR, RIS EARAG AT A R R R R, P tid T S AR 2
R, AR AT T2 il ARG B 8 TR 5. SRR —20 R M, AT RE SRR TT ik
HRE, A RIEVIRAAI, I HATBHACRS A K 4 T 4 R

R SR B SR A, AT PAE I AR =0y X2 AE Rl 44 25 [l Al 2
s B EH as i, B as FMATRE SABRIE .

o WERBAHEHAUAFR, HYEF AR i i 2R, NRLER Y 2 PRRF 8 5 2 Jr i i 4 25 6]
X B ARG | -

o WERBET AR TR 5 JZ A, )G SR ) S5 i J2 2 LI 44 PR B0 31 Jeyib i 44 25 1B 1
NXF IR E AT o BT S AR DA 58 B KR i 24 B ) i AN RE LT 1

from JEAHF 1 AR S fo B A — s
L &4 From TR E B, QG D BHE 2 MBI WG AL
2. X F import SR E R MRS
L KA S AR A A %4 PR JE
2. WAIEA, HIRSARFZRATR TESR, RIEFHRG A S AR A %R
3. QERARFNZJEM:, W5 ImportError.
4. HETE, FFAHZERN T HAA R4 0, WA as T AR E AR, & 0HH

RPN £ PR
il
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—~bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WRARRFF SN RECN — DS (), WHEBLER e ST A A SRR import TE/A] I 7E R 7R 4k
Gy 2 Jrrian 44 2516
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— AT E SR T 8 AR AR i 4 s A AR I — 4408 __all  AYARHOREERY; MR E
S, BRI AT, KA U AT E LS AR AR, 15 __all IR 4 RS
BN AAH BRAAAE. AR __all B H0E L, WIAH L FRIE SR SRR A fiy 2 25 8] 4% 3]
WP AN RIZ TR O ) ATRIA AR, __all  WeUAEREA A APL B HARRBE RTINS A
JET APT R I (AN EAREER AR5 ARS8 ) AR ) o

BEATEREA - from module import * - {UFERLLEZ o i, e Rel mEce LA e
Y5 % SyntaxError,

Y5 TR A, AR E B XS AR A — BRSO S — N2 e, ATAAE
[l BRI TS, TR R EAAFR. ETE From Z 546 & AR E ) i E F §TgE S,
AT PATEAR S E WU 2 PR 0L N Fe e Y R B2 R 2 E 2 D, — DRI A S TR 2T AN
R FTAE R S BT AL, WS S3R Bl NUBER. =SSR Bmg, Wb, N Am AT
from . import mod B}FTALAIE N pkg WA — B, WHEARE A pkg.mod. WRARIMFT from
. .subpkg2 import mod B} FFAL BN pkg. subpkgl NREEF A pkg. subpkg2.mod, H EFHXITFA
PFTE I ST A0 50—

importlib.import_module () BeHMt AR AEh AR E B ABHR I R .

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.
path_hooks.

7.11.1 future {45
future i% &) JE—FPEF X ARIFAS O 2, HEBHIEANREE TN, 24 6 AR R 1 AR R HEAS Python ATl U AR
HERAE IR B0 X .

future FH)AY H A2 B [R5 5 I T A FREUER) Python FRIARER ENEY) . EAFETHAD
AT FE IR P IR A HE 2 T ) AT R o8 P R AR A

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future__ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™))"

feature = identifier

future 1) MHESE AT SR G2 B B . T DA AR future $E0) 2 HiAT 2R
o RO SR AR (AARAFTE)
o R,
o 247, A&
o HAth future {E/4].
ME—F5 1] future i50) 1R A7 (S0 PEP 563).
future 150 B 5 FH 09 B A 7 S 4854475 8% ok Python 3 il 1. Hif$F absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #il
with_statement. EfECACHITRIL, FAEMEZACHEARE, REENEN TGRS,
future T5FJ7E PRI R BIFFBURRIRRIRE XA O 3 18 SO w38 e i o A B ] A A SR S . 3
MRFPEEL T REL T I A A A TR (BIAROREE S ) , ZEIXFME O T g 134 T RE R 2 AR Ry Oy 50k
FRMTRLER . XA P AN BEHER BB A TI 7 A 1R

X FAEATE E ) RATIRAS , Gidede ZEREMPLE AR A AR T OE SC, AR future T4 40 & R FIRYRRE ) 2
G KGRI B R
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PTG AL import EAIH ] AEAE— DR SCIF B IR PR IERIE __future , BAAER
£ future TEAJIN AT HE T BEFA

FH R AAZ A7 st T future 7547 7 5 FH A 3 A Rk
LR A N B A B AT A R 2 A

[import __future__ [as name]

XHAF future 15475 B HE 2R B RAATE CETETABR )28 import 1541 .

TERRATEOLT , Tl N E AL exec () il compile () AP AIFAUE USRI BT — M & future 1
AR M 2 o e B future AT SRIRAGTRIA NG SCo AT T DAEE L 4 compile () Y]k
WA - 152 2% R R SRS T RS

TEAH A MRER LR AT Y future TEAPRFTEMPRESS SAG BSOS AP R QSRR 14 R s i1

T -1 IR, AT NEASTRRNAT, HZMAME futre 1H8), BERAERL A ST IGHATH
B SER R @

S0

PEP 236 - [A]$] __future__
A K __future_ HLHI ) EHAIHEIL

7.12 global {EH)

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

global HALEVEH TR YRS EEWE I R R &R e . BaaRil
BRI T AEAR IS global Y, it [ i1ty T DAFS 1 4 s B T R ) 4 A i
TEglobal WEAIHHH A FRAFEE R — U 1% global WHAIZ BIALE A .

TEglobal AP AIRARER E CHTERSE, WARRBAE Hwich ifh)Eexcept THIMEPR, PA
Jefor TERMERSNE . class &, BREUE L. import iEAEAR BARESFSE.

CPython SZBRANYI : 241571 LI A58 i LR Frof 1) Lo R, AERR AN 2400 X RER B e, BRI
SEPAT eSO BRI K, I ER R MU R

B I global @RXTRENTERINTES . BN global AT A B f#HT B9 A ASEAE M . Fr b,
WETERMEL N E exec () RETFAFRBAMXTLZPH global iFAIFHF AL €812 K E0H H 1 A

e, WA SRR AR ER AT AN 25 32 B S R B T AR TR Y global 18R] . IX [ AEE T
eval () fll compile () %K.
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7.13 nonlocal &)

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

MR EECE I E SGRE (B ) e A SRR E P, AR R AR st @ 6 B e A e R S b e
k. nonlocal A M H IARIRAT 1 10 2 B R b 48 E i 2 AR . B AR FERR UG
B E XA AR /AR BT AR DA A R E b A b, WSS R
A EARFEATATAR SR AR s PR A, B ANTPAEAR R E R, W& 5% syntaxError.,

nonlocal i) FIE PRI /BRI . 00 S8~ A A T BRIR) monlocal 750 2 i 8 1 ik
{HMN 45| % SyntaxError,

ZW

PEP 3104 - JiRIAMZ B0 #45k
fKnonlocal IFHIHIMILILRA .

PP BE R I nonlocal @XMENT AR FH HALSAE S H—FPU@ir A RS LY. ZWglobal i
AJAH S R

7.14 type 15

type_stmt = 'type' identifier [type_params] "=" expression
type IERIFH— LAY, Bl typing. TypeAliasType HZEHI.

fan, VAR iEA I R4

[type Point = tuple[float, float]

BEACH R EREAN T

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

annotation-def f§5E—AMRiEMF A, HAT RGP R%, HAIL/NER.

KRB R AE TR AR TP BORME R . S BIERE B4 B EARPORIE, HA 2l iz R854 1
__value_ JBMEVFRIBE A SHORIE (S W45 150 X ARG T M R0 LY AR

RA RN T PGB AEZFRZ G IR T 45 & SRizAUE. S22 R 5 2 TS .
type B— X EF .
Added in version 3.12.

S0

PEP 695 - REEZ ik
FIAT type IHAJHUH T2 BU2EA s BATTE L .
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CHAPTER 8

EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

if, while Ml for IR AIREIE G LRI G . ©ry 108 —HIER) 8 58 S5 A0 BEAANE PR,
MM wi th {HA) SRVFE— MU BE B ST IR AL AR S5 AU . BREON R E IR TRIA LR TR A8 .

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
AT AR A IR G AT AR A ME— ARl KRBT IR I A E 545 TR h—
ATAERIR—4lER] . TR URAE TRk B 5 2 a5 H R AL — A7 — 45 B0 70520 B I 22 25 fRl BRI
A1), SEFE WA DUREH Z GGt — AT AT . R R —MIEm TR et Sk E = aihh); LA
TEARAGER, XEERN IR ERAFLE N e lse TRV LR T £ 14

[if testl: if test2: print (x) }

BRI LML TS gE LB SR, WIAELL TR, Frfi print () FHEEEAR
1, BEHAAT:

[if X <y < z: print(x); print(y); print(z) J

¥4 4k

IoNE=N

compound_stmt = i1f _stmt

| while_stmt

| for_stmt

| try_stmt

| with_stmt

| match_stmt

| funcdef

| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
s

suite = tmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
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statement
stmt_list

stmt_1list NEWLINE | compound_stmt
simple_stmt (";" simple_stmt)* [";"]

TEW A M 2 DL NEWLINE 4550, 2 J5 T AEBRMf— DEDENT, A 5EyEE nl kG 74 M2 h— A
VERTERITE LI PRI, BRSP4 L (‘B else’ [AEIFE Python fg i ki &R 1 £
EEXCIDA I i 3 22 )

N T PRI, DA AT IR RUR R4 TR B AT R A A

8.1 if &%)

1 BT A ST

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

B REXB S REERZRE—AEE ES5 R TS BRERE L) 7Rk P
—PCBCH—ASs RIS HATIZ M (i B £ 3R H AR A L HATEORE) . WA Rk R,
anRelse FAAIMBAARSBINT .

8.2 while iE4)

while WA TAEFRIBARE A BRI OU T B HIIAT:

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

RAFEE MR I FRIKA, I H AR FURI T — R Rk E R (X AT RETE SR — e g
) WA else TRIAIAE WA TIF L AR

H TR break IERTEIATINF A ILIEEF HAIAT else TAMAE. H—ATHEF R continue if
AIHEARAT IR B 1R A H A ) A 0 2R [ A 3k 2K

8.3 for &4

for WM TXIFH (Blnpsrds . Judeis)k) SOHA SO R PR TR TEN:

for_stmt = "for" target_list "in" starred _list ":" suite
["else™ ":" suite]

starred_list RIKRAPORIL U RSP Aviterable 1% . FHEERT IS RATG QI Aireraror.
B 5 2625 R LT 55— G0 ) P RO AU IR 4 918 (2 I35 40), A
AT, SCRTBAFEERTS (O RRPTHRONG 2% H TALHET. IR BRFER, WIRAPAE 1se TRyt
B, TR, 3 AL R

BT HEAP R break IFRTEPITIMF & IR HA AT else TAIMEK. SH— TR PR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.
for JEER2XF H ARSI i A8 B A TR . P A 55 B i S A B T A TR, B4E for AP A IR (L

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because i1 will be overwritten with the next
# index in the range

HbRg1 2 i S ARTE DR IR G SR I A 2P, (ER2 Q2RI AS, BN TRARASA AR TR . 4275
WEZA range () AARABBAULIA AT LTS a0, £ range (3) KHRUG™4E 0, 151 2,

A5 311 JUAS R A A o BAE SR AE Bk A e P Al B S T

8.4 tryi&h)

try WAL — AR AT E S o AL B AR s B A G

try_stmt = tryl _stmt | tryZ_stmt | try3 stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A RFHELZAE R AT 5 — 8], A XM raise B4 SR & 0B AFEraise % & —F 43

8.4.1 except ¥4

except THJEE PN FHAIELE . UiEcry TP REERER, BARSHITE T RGPS, X4
TE try AR A R, R SRR AP ER. W RESIKIKEE except TRHEZEKI S5
WAHVCECAOALBRES . AN RIAKA) except FHIWIRIELE, WELFRHEG 1 B ICEEMT T .
XA F#BA except T4], ZEBXMIHRERN—AFHRB SR B 7 RBA R cdl. 9551k
B S 3 1 23 DUTIR AN Fah SR W Z R X SO R 28l e R % i BB &%l except
ERCIR

WIREH except T 5 FHAMICH, WIATE AT & AL L AkSH8 R B R AL PSS

WRAERT except FALERI B ZRIER G & T 558, WG BEER A9 R 618 R S BGE 7 A D A RS R
A LB R E B R (CEAEWEREBA cry BMIE I LR )

BB VUL except FAJNF, FHFHIRIELA X except TAE as FEF 2 G ER B IR, WA
TEIL X FH)TE, I Hix except TSI BHINAT. i except FAJERAA Rl HATHIM DB, 24
BRI AR B AR B, Gl SR A cry IBR) 2 GRS I T (X R E WIS A — S AEAE Wik
ERALELES , I B RE R A NZEABERN toy TAH, WANZ PRSI S AL BNZ 25 )

" R SPAARA HRT R, A A finally THIESSIR TR AR, Bl REESEIRRHRER.
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Y as target KFHMER, BERHAE except THILRINPHER. B4 T

except E as N:
foo

YeEE A

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

X R ST AR L — D AR 2 R4 BEAE except THIZJGTIMIE. FH S W0H B ROATER N
T [l SRS DL T EATSTE AT A ERS T, G (4 B Jey A S DR A7 5 B3 AR — bk [l
W

1E except FAIMAEIPEPATZ R, FEFFRAFLE sys Bt , FEIREET AN except FAJMIE] 1A
W%Biﬁéi‘i{%ys.exception() BETIE . MBS R B, PRAFAE sys B i) Sm gl BN TR
2 WA

>>> print (sys.exception())

None

>>> try:
raise TypeError

. except:
print (repr (sys.exception()))
try:
raise ValueError
except:
print (repr (sys.exception()))

print (repr (sys.exception()))

TypeError ()

ValueError ()

TypeError ()

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

8.4.2 except* ¥4

except* TP K ALPE ExceptionGroup. HVLHCH)FH RALF&E Hexcept W B IR B9 7 2K fif
B, EAEGE ] 5 LA D0 T 24 285 21 A Y G 2 S A DT JC I FRATTRT DA B0 PEE . X REWRE A 21
except* T IAT, £ BAEHSFHAN 5. B TRRE HAT VO BITA PERC55 i —4
FHdl. AN RFERELZH A except TAPRABE, RIS A5HITEA 14

>>> 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))

&)
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(#z E70)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
+— 1 ———
| ValueError: 1

LA AR except * TAJALBRIIRIR 25 S HRSAE except* TAHIFPRLHIEG . WRHANFR MG DA
ARG KRR, BTSN AL

WERGT | R AR R A DI S HA except THIMILES, BRI b f = H 87
FFER IR SR AR A

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

ExceptionGroup ('', (BlockingIOError ()))

except* FAJMIA —NILELNFRIK; EATN except*: . HH, ZERBANTTAHEFHHLA,
F X BURI 1 S

TE[E—A~try AT PAIE H except Fl except*. break, continue fllreturn AW PATE except* T-A]
SRR

8.4.3 else F4H)

IR BT cry FAMRBEA G & RH, I %A Treturn, continue B break iHA], W)
else TAJRHIAT. else BAIPIMFFEASHZ AN except FAJAHL.

8.44 finally ¥4

WHRAFAE finally, ERHEE D WHHED OHEH. try THSEIT, ST Texcept flelse T4,
WRAERX L TR BB AT R AR BRI 0, %5 T 2RI R AT finally TAPRHEIET. WRAFAERILR
fA5H, ERTE finally THMPRBHEEBGI K. R finally TAGI KT IR, HRIFHNS
FRWBOH R ER LR AR finally FHJIET T return, break B{continue ifA), MPERIFH 5
WRWET:

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

£ £inally FAIITIIEIRR PR BE SRR i (5

M return, break B continue {BAFE—> try..finally &R c ry T/AJACISEE g AT, finally
TRIWMATE CEIFR BTT.

PR IR [ME 2 RS AT ret urn IEAPRIGER . T £inally TAIEZXPET, NILTE finally
TR HIATHY return AR SRR HITHY:
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>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo()
'finally'

TE 3.8 JUA A A= A8 T 7F. Python 3.8 Z Hif, continue AR RVFAE finally FAIMEN, /2 Fh A4Sk
BAFAE—A L

8.5 with {Efq)

with WA T3 A (U LR USRS (B Wowith 15 6) L F U872 %5 %) 8 SR R R ER i $uA T .
XA t ry...except...finally M IEATERE AT (B .

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

WA “TH” Bwith BRI R:
LoXf R SCRA (fE with_item PERHRYRIEN) BATRIDRPAT 1 F SCEHAS.
HBA LT EHSN__enter () DMEEZEEH .
A LT CEHIEN__exit_ () PAMEJEEEEA .
KM E R CE RN __enter. () Jiik.
WER—ADER I Ew ch A, WHEEBREN_ enter () HIR[EME.

A

ik

with IBASARIEIR _ enter () FERKA EMRE, W__exit () H—EHHH. H
ﬁhi%ﬁﬂiﬁﬁﬁﬁﬂi%mﬁﬁﬁﬁﬂ () AR, B MR R A AR AR A A Rk AN . S 0L T
HI%E 7 &

6. PATIEAIA.

7. KGR ERSCEBISRI__exit () Jrik. AARERRRIR L R SE5, WA (A m
WG BB NSRRI S exic_ (). HMMHE, FHEHE=1 None 4.

WEAREA AR R R R S8, HHRA__exit_ () FEHLRIEE AR, WZRESEEHE]
Ko WARREIENE, WHXSFHSPANH, HSMEPITwich IERZ ISR .

WAGEA R T R DAMAEFREER L, WRA __exit () MRFHEXWAN, HRAEZKIR T
TEH I R AL ARSI T

PATR AR

with EXPRESSION as TARGET:
SUITE

118 Chapter 8. E&154)



The Python Language Reference, A {Thi4 3.12.4

e BT

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)

WRALATH , WAL A wi th iBARERAFIZ A 1R CE Lg%

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

TETR X ST

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

WAL % 5 B E i 2 AT 20 H BRSO RS . Bl

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

TE 3.1 R B AR SeRp A BT SRk

TE 3.10 fiAS & A48 5 Support for using grouping parentheses to break the statement in multiple lines.

S0

PEP 343 - *with” if4y)
Python wi t h iBA)MFITEIEA . ARG

8.5. with ig4)
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8.6 match iEA)

Added in version 3.10.
[N e ) i 7 e W LYV 7y I

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

ik
AITHH BRG] SR IR AT

B IC L — B A (BRAE case J5), — I HARE (BRAE match J5) . %M (AT REE & 14
) A5 AAMEREFTICRC. e

o VCRECRINECRIE (WA R i s ) .
o NIRERFVCHCAESS B — D2 b XTI SeHe 2 AR T T —2 e .
Tk match fl case f2soft keywords .

S0

* PEP 634 —Z5# b DTRE . #E7E
o PEP 636 — 5L DCAD : #AE

8.6.1 #Ii&

VU a2 R AR AR 2 T
1. X HARFRRAK subject_expr SRAEJFIFEERAENVCHL 9 HARME. a0 B bRl &Es, WA
the standard rules #4#@— /704 .
2. HAMERKIR Y case_block FREAEIEATICHD . PCRC AT Bk 2 Moy BB ZE Rk . PEfd
22t ] DA SRS P i — S5 T BT Z R GEE . MERR A S B N R R B R, HAR R 2
LR 3o BRI B AP AL b 7= 2 0% A PR B i R B BT B T B Y5 e, W DUAEDE RIS Ay 2 i -

/I

TERLICRC R, — e PR RE S . AR T R ML FEEA TR S o« I Rl A EHA
NASRAEIERR WS REFAZE . HTIRAT MR T LB, WS AT AR. XR—MEERRE,
SOV R LIS Ak o

3. ASRZA VSRR, I S T A 2RI (ASRAAAE) HSR(E. ZERXFMEDOLR, PRIUESE ST
AR FRIEE -

* ARARTURENE R B, AT case_block H1fy block ,
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o T, KR iR ¥EZ T4 case_block
o WA M) case B, PLEEAZA L.

ik

AP — B W MO A SRAE RS AR R Se BT, ARRRAES FT B 2 G A B (o 68 i A AL AR T 35
et G B AR SR AHL

NI R

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print ('Case 1'")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2'")

case (100, y): # Matches and binds y to 200
print (f'Case 3, y: {y}'")
case _: +# Pattern not attempted

print ('Case 4, I match anything!")

Case 3, y: 200

TEEXARBIF, if flag leZPRIT. WS T — A TEZH X NE.

8.6.2 #JTRIN

guard = "if" named_expression

guard (B2 case W—aBsr) WAUSSLA ELL case iAIH PRI HIAT. EFFRIIER N 1 £ Z R
— A

WA quard ) case HFHITAEAT

1. fi#f case Jop B R A VEHL ST . WARZBG LRI, MIRXT guard #EATRIE, FdF—14
case M,

2. IR VCEC ALY, %) quard sR1H.
o QR guard SRIENEL, WIBEHZ case B,
o WER guard SRIEAMR, WIAIEZ case B,
o WERFEXS guard RAAEFEPG IR TR, WRERpH0 L .

VLRI ERIER , o] 250 ARTR{EA IS —4 case B3| g J5—1> case HUKIK B
AT, BECVCHL R case HURFRE kT . (HFL2 UL, IR IRAEL P 4T, ) —HiEH T4 case
e, YRR L2 E

8.6. match iE4) 121




The Python Language Reference, A {Thi4 3.12.4

8.6.3 W SEMCHCAY case 1
W 5E VEBCHY) case B2 BEVCTC T A 1 DLAY case Bt —NVCRCiE )2 AT DA —A4~ 0 %€ VERC Y case B, 17 HA%
A

AR —A> case AR, FH HHAAZ W@V, IA BN R EVTERY . ARFATAT AL
L EUE]— BB R REIE LA, IR A MR A R b E PERCHT . A AR R e s PERL Y -

o ZEEOR 0 E PERCHY AS 42 X

o AE R DA TR Y S
o FFEAEX

o GBEAFAER,

 FES NI E PERLRL

8.6.4 &=

ik
A T AR E EBNF [iEEAF S
* f§- SEP.RULE+ j& RULE (SEP RULE) * {Jf&i 5

* f7%5 |RULE Je Rl 05 EW & 15

patterns [IZEVERE:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_pattern

| capture_pattern
| wildcard_ pattern
| value_pattern

| group_pattern
|
|
|

sequence_pattern
mapping_pattern
class_pattern

IR G A R 2 DAMABISCR A, U] (R4 Raymond Hettinger $2{i 1) —1)
SO, RES RIS R K ) o TR, LSRR TRV R, T REASBRZ R SE L. 1Ak, B
(BB RECEREF VR ER R (il v
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R
sl AT | BRI ECE 2 . A

or_pattern = "|".closed pattern+

FA R TR DA 2 It fiendy , HLARASTAR S A 8 5 M [R] 9 44 3 S DA S B S o
SRR HARMEAR IR S HA A AU S, BRI — N IEEC s, AR5 s AT e el o 50,
AR BA AL R UT LS, el UT e SR .

&L, PL | P2 | ... XESESAKAIEEL PL , QSRR IMCRH%E 2l ICiE 2, A28 Hh B A e e )
7 BNEE AR BB ICRE S, 75 AR IE e 25

AS &=
AS BEFUR R a s eSS B AREUEAT IR, TR

as_pattern = or_pattern "as" capture_pattern

s OR BEUPCEL R, ) AS Bt &M, FEHADE LT, AS ARERS R/ HARS as XA R A PRSP
EHICE SN . capture_pattern AH[CH _,

A&, P as NAME $45 p UL, WI)ERHXE NAME = <subject>,

FEHERX
FIHERLON Y. Python HHI R 28T @i, THEA:

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HM] st rings MIFRIC NUMBER 2 {Estandard Python grammar W5E L. =5 S FLE . NIRRT
BRI e . R AR 7

signed_number '+' NUMBER fil signed_number '-' NUMBER JER-EMHTERII; BAIERALD
A A TR R Bl s+ 45,

WM H 2, LITERAL H&TF <subject> == LITERAL IfUCEI IS, T B None . True fll False ,
i s IBEAF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME

BB — A TR _ AR (1 BRI AN & L) . BaW4E wildcard pattern .
MR, —DEFHRERH E—K. Bl case x, x: ... BT, Hcase [x] | x: ...
Py S OINARII

PR SR REVCACIN S . JPE LG PEP 572 sPIREFRA G ST I N 4 A i i e &
PREE RN O — AR As i, BRAEAE Mg lobal Binonlocal ],

S 2, NAME EJES VOl iIh X% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

EHAFEARE R _ RNk F . R BT EE MRRAF, RIEEYE match i) H bR,
guard fil case Ui 2 anit.

fAiME 2, _ A UCEmY).

BEERX

{EARA A Python HH A M FRIV(E. THYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

L T S A 44 RS FHARHERY) Python & AR AF A #L I e 4. SRR BN WIS B ARE H 5 45 S AH 45 WA G
VEECEL ) (== M2 8AT) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VTR L.

ik

BRI A EAE ) — DV RCE ) T R 2K, RS FT BB AP B R — MEDF B B, AR
HERE AR XAZATS R E LE R R B AT s
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HRR
AR ARV e B IS S, AR 4. BRitz b, BERABONYER. L

group_pattern = "(" pattern ")"

fi i (P) BAH P HRMRCR.

PRl
— IR SRR S P TR AT VC AR TR0, HIRRR T8 R EOTH r Rt

"[" [maybe_sequence_pattern] "]1"

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

star_pattern | pattern

sequence_pattern

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern

star_pattern "*W (capture_pattern | wildcard pattern)
g b e IR 455 s 3 e ) (B (o) R LT ).

ik

R 355 FE R R HLA BRFEGE S B B (1A (3 1 4)) Je— o204 Ko 1 7 55 R R R i B~
B B (31 4)) MR —AFaIEE.

— AP R Z AT AR S TR BS PRE DA AT B RBCR B S TR, %
FREAE [ KR P ARG 50, o2 — A R A

NGRS INEE S — A H B ARV 2 5 A -
LR EAMER R —ANFH , &P VR R
2. IR EARESR str . bytes B bytearray WSEH, WZFHBADLEC KK .
3. B SRR T R AR R [ KRR R TR R
NS A 2R ] R BN

2R ILE T, A SO AL —
o 4K H collections.abc.Sequence HJZE
e K collections.abc.Sequence Hj Python &
« BT (CPython) Py_TPFLAGS_SEQUENCE 4% N B
o YR IR — AN
TFHRRUE R P 2R E 2 A
e array.array
¢ collections.deque
e list
* memoryview
e range
e tuple

ik
HKHH str, bytes fl bytearray [ HARMEAR REILACTFIHE
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L AR AR AR S PRGBGSR P8I IL e g

2. Jy o A i TR S H AR Y S AR R 30 H e B A EA TR . — B— A TR TR I,
{5 IRPCAE . AR BT I ARSI S E TR A LIS, A8 A% S PE RE A2 1

N, AR AR
AR BRI K RN TR S RGO, AP SR ILRL
2. SR MR HE, ST R TR SO F IR

30 R B, RS TRAERIRE B ARSI MRS RA IR, A RS TR R AER
PRI B AR A 0

4. BRI RS TR SR HARIERC, iR KR — 4.

ik

HARp K len O (BPEE _ len () ¥H0 K15, MRRESS FTRES ASRBITEAE X 1Y
TG E N KERFE

fmEZ, [P1, P2, P3, .., P<N>] {UFEW DA NGB0 VCRL ) -
o f5# <subject> B—NFF
* len(subject) == <N>
« K P15 <subject>[0] HFFTVCHAL (1R ML VCHL FT ASSE 4 %)
« ¥ P25 <subject>[1] HFTICEL (TR BLPCHE ] PAGRE & FK)
. Pl B AR T A DAL A

BRSFHR S
PR & — s A E R . BRI T I . 1B

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ",".key_value_patternt ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_ pattern
"x*&W" capture_pattern

— A P R 2 AT A R SR SR SR A AR WA R B B R A AR
BB A UV B . R A F BRG] & SyntaxError o £ WANEA MIE RS 2 TEZ
FTW}5]| % ValueError .
PAF s SRR S H A DEFC ) 2 AR A -
L AR EARMEA R — N, TSR DT e 2R T
2. AW 2 s i B SR AT T B ARG, BB CER S E AR R R A B 55D C B
3R ICEC A, WU BE SO AR LRz —
e #kiKH collections.abc.Mapping 2
e ¥t collections.abc.Mapping [ Python 2
e %% T (CPython) Py_TPFLAGS_MAPPING FLAFNLMY N B2

o QR R
FREFETY) dict Fl types.MappingProxyType JEHbJE T BT .

double_star_pattern
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DU RS DE PR AT o

3. SR o AR R I B B AR A, AR E TR, T EE T, 251K SyntaxError
s NPT AHHEMER a4 8, 25| % valueError

ik

SRAEH B H AR get () FIERONSEOE AT VUEL . DEECAY BT 000 B A7 FE TG, TR
sEilt _ missing_ () B{__getitem () RIREIEE,

fAliliH 2, {KEY1l: P1, KEY2: P2, ... } {UFEWEDA RGBS PERED ) -
o KEE <subject> ML}
* KEY1 in <subject>
* P1 5 <subject>[KEY1] AHLH!
o e RN R 1 SRS O DA R HE

EER
RBAFR D RUALEN L ES R BT SH (NARA W) . A

class_pattern = name_or_attr " (" [pattern_arguments ","?] ")"
pattern_arguments = positional_patterns ["," keyword_patterns]
| keyword patterns
positional_patterns = ", ".patternt
keyword_patterns = ", ".keyword_pattern+t
keyword_pattern = NAME "=" pattern

[l — > KRBT WAL R TR B
PATN 220 H A DL 2 R A -
1. W name_or_attr AENE type BB, 5% TypeError
2. AR EFMEARZ name_or_attr MBI (i isinstance () Mik), HEAILHKIL.

3. MR RS HAAAE, WIEBIC RS A0, 5T A BT 1A o i 7 i B S X
fPAE.

XT8N EREA (RHES SOER), B2 —MUE TR, B S8A HAREMITES; XX
B, KBTI B AR T AR

AR A B, TR R — b3, 4R s

— KA A E AR — AN B T A
o WERIXGI K THk AttributeError DMAMYRE, RS wii .
* WARXGIKT AttributeError , ZEBIVEALKIN.

o T, 5 RGBT I TR S B AR R VAT IUEE . AR, WA DU K K
AR, MRS T —A> K G R AT I AL .

AR A ) R TR R S, B DT A
WRAFAEAC BRI, TEVERATI R HIZE name_or_attr I _match_args  JEVERFIHEE N R
.
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—. #475 getattr(cls, "__match_args__", () ZWMr0EH,
o WRRGI LK —AFHE, ErE R .
o WERIRIEMEAR—ATedH, WK HS % TypeError .
o HOCEBGIRERBL len (cls.__match_args__) , 5|k TypeError .

o TN, A7 ER L S __match_args_ [1] ¥l 4], _ match_args_ [i]
AR —AFAFER s WS ARRRMG] % TypeError ,

o WMRAHEE R, 5]k TypeError .

W

W
B RAEX B a9 15 F A4
L AR BB AR R A R B,
UNIEPUR N SAC SN A [ g S

XFFPAT N ERAL, A TR AL B AR R Y -

¢ bool

e bytearray

* bytes

e dict

e float

e frozenset

e int

e list

* set

* str

* tuple

KL Z A BB, HAE SRR R A & A BT UCE . Flin, int(011) DAL
{H 0, {HAPERI{E 0.0,

fAIMi S 2, CLS(PLl, attr=P2) {HEW LA %I PTHD 3 :
* isinstance (<subject>, CLS)
e fHCLS._ match_args__ ff P1 &EHe ko gia| B
o XTTRA KB SE attr=P2 :
— hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTILRE
o e TR0 Y X B 7 S U B DAL A

W

W
o PEP 634 —ZEF LAk DCHE . METE
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o PEP 636 —Z5# LA DUAL . #0RR

8.7 EEE L

PRRSCE SO RS P 1 B SCBREIE X (S WA R 2R 02 40 —7F)

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

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_ .
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_sta:
| parameter_list_starargs

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRI S — AR AT ) o B AR IR S 214 i Jo 0 i 44 25 1) P RF R B PR 8 7 21— R ok 52 (B SOAT 34
ﬁﬁ@%@%ﬁ%‘szﬁﬁ%@Aﬁﬁméﬁﬁ% SIS, ARk eR R I i B 19 42 Ry i 44 23
(]S

BRBCE AR IATRREA s U 2 e O FH A S AT oA

— AR BUE ST AR — A A decorator FRA 4 . 24 BREEE SCNRFAE B 5% pR B0E SR A s o
P M RIBAORME . SRIAGERLATZ— DTN R, B AZREOT AN ME— Sl AR . Hak ml
(EF R0 E B R B AR AR EON R o A3 Mids & DARRE D7 s o BIanPA A

Qfl (arg)

Qf2

def func(): pass
REEENT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AET R AG R EOF A 2 Im 95 E B 45K func.

TF 3.9 fRUR K AR sl AT A assignment_expression K¥ifi. TEZ HIRAH, MG
WA 2/, FEES 0L PEP 614,

T DATE 6 B8 B HT 29 2 T S IR 52 W4 5 46 th— A 0 5 91, 0 1 A 2K TR 349
%ﬁgﬁmzﬁﬁﬁ TEIBATH, KBSl MBS0 vpe_params__ BYETHRIR. #5521 5 i
T RPN

TE 3.12 JUA KA AT SR B3 32 A4E Python 3.12 Hgii iy .

B—AWEANT 5 B BA4 = ki XA, R Bipidc v B SBOAESE”. TP HAR
IEMIES, HX R argument W DALER T FPRCE I, FEBUTE LT 2 MESHEOAMERE. WR-—1ES

AR BRI 5 — 2 HH B AR AR T (2 O BB doc R MUK R B docstring .
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HABONME, REFALE" Z IS WA EA BOME - XMRARREIH ARAE A A &A.

BRINES L ALAT R BOE SUM RN T AT BER AR . X TR 244 R BOBE SO B A ORE— IR
FHRIE PO (AR IR o X — SAEBAE S AR, B ans e s g LR
WH AR R TR (Bl SRS T ), Wshs EECAEER S BN, XEE AR
ANV EN . Ge3d M — AT 2 B None MEBRINE, 78 ek Ko b R xCHb HpE s, il n:

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

oK RO B AR A — 0 oA SR A . sRBOR T SR 2 RIES SR PI N Ir A I SR fE, 5
MRS, SR X FSE, B BOAME. WA identifier” XFEMER, B LYW
A — A TCADR AL BN AL S, BN — 25004l QPRAFAE"* *identifier” XFEHIIE K,
B PRTIR A — A8 A P B R BT BN K B S8, BRI — A [ R 2 e, A+
g"*identifier” ZFHIESH I (UR K TFIES WM A Gl KT SHIL A 12/ ZHIESH 2
TR EIE 2 N I H REE L B S UL A

e 3.8 WA R LA WJLAEN] / eRBUESECRIR R EIE 2 . WS4 PEP 570 T f#F1 .

S A fAirE, HIBSCATERS A MG L expression”. fEATIE S AR A A ARE, H 2
*identifier B{ **identifier XFFHYESMATDA. RBAIVANA “R[E” ta3E, HIBAXCNTERE S5 3%
Ja_Er—> expression”, XEEARTER PURAEATA R Python £IAK . ik A AFAEA 2 23 ol B 18 3L
PRYEAE AT AV BRI G2 __annotations_ JE M AR LS 2 550 B T ULE R ) ARGEA] T
annotations import from __future_ 753, MFRESTEIEA TR 74T DAR ITE R SRR .
W, EATSAERATRREUE SCRPORE . AEX MR, AREERSREDIT AT A5 E N TR F BRI A
[Al o

Qg g OREE S — DA AR L) DAL EIEZGR A R (B2 vl RERY . X752 A1) lambda ik
X, BAEHA Wlambda 755 X —77 . TEHETE lambda FUR ) B pR 4I0E UK — MR AL ik e det” IRATHE
SCHY Rt ] AR lambda Sk o E S ol 8 — R A2 2 U E 20 AL A4 PR "de £ FE 5L br B H 5K,
A E ARV RA T2 25 B R R AR -

PP DUTE RO sRAUR T — 205 FE— DB TAATRY de £ TR 2@ ARy e BT T 1l [m] o
i o RS PR B0 B 1 b A8 T AT 04 25 i% def T8 B R B SR s B RSB 4 £ 5 40—

B,

PEP 3107 - sAEhniE
ST B KO T B

PEP 484 —RMITEfR
FRIEROARIE S T X KR,

PEP 526 - 25 & biTE Ry 15 1

AR IR RN T RE, B BRI GIAR &
PEP 563 - &R ki R4

SCHRFFE B AT B A DA ER TR SR AEATR I T JEAS J2 BV SRAER SE BRI N300 ) BT 5 |
PEP 318 - sBoHU; IR 2

BIANT BRER HER S e . JEaRimes 27 PEP 3129 H5| AHY.
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8.8 EFEN
P SO AT IR G 5 S (BT e R A —40):

classdef = [decorators] "class" classname |[type_params] [inheritance]
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SR AP TIER] . P QoR Il 25 BS99 3% (I VAR 2 %), SR ke — TR Y.
UHOREA— DA TR R . B WRIIRIIZEBINDIR [ 52 object; KL, -

w.nmn

class Foo:
pass

FEMT

class Foo(object) :
pass

Wl Je S VRAE —ASFTI IAT T (B 6 & 5 20 52) ThgiediAT, (DRI G 8 e i 44 5 1) A AT 1 42 SR 4%
2. GEH, JMA TR G REUE Lo ) MIMREGTRPATIG, HIRATICRE 25 50 HL R 0 iy 44 25 18] e £t
7o — RS eIE, WM 4 e oK%K, TR IR IR R 24 0. A TR
TE S 1) 4 ey iy 24 25 ) 0 7 B 2R 52

FESEAAR P S TR PRI DU BRAFAE BN S __dict_ . TR B i nl Stk HRT2ERI g fdm, If
HAGE T € SOBIR BT E L2 .

R RIEEATAE Lk HEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Bt R R SRAE AN 5 pR B A AR ] o S5 5R R o S 40 B AR

TE 3.9 WA ke AEAR T Rl AL A3 assignment_expression KM, FEZ BIRAS, HIEEN]
HoRRR, S0 PEP 614,

N PAFERZ Z G FE 5 R R 2 A XK ) B SR AR A A P IR S 2 2 B2 AEisATig, mIRAME
B __type_params__ JEVEHFIRIECRAISH . WESHZ X THEIEWE.

TE 3.12 A K AR AR 2RBE 241 2 4E Python 3.12 H# R

PO DRI 752508 N E AR R R EME: e weses s, sepl@tnliiid self.name
= value FEHVERBEE . FMELHEME A sel . name” FRERVTIA, 243l b =17 7 i 526
Mo bR 2 B2 EYE . SRIE M RTAESC B MR BONE, (BRI 5T (5 o] AR n] RE S BRI 45
o TTDABE 464 25 k) B R SE BN A S A i

3 E R SR IR S — S tH B A I (2B oA S & I __doc_ 46 H, WatRI%IEMdocsiring.
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Z W
PEP 3115 - Python 3000 H1f55c%
RO USSR L BIEE P, PAK R T Al b i A Jo e 2 i Sk

PEP 3129 - Je3 il
BB I . BRECRI T R nas 2 7E PEP 318 5| Ay,

8.9 2

Added in version 3.5.
8.9.1 thiZFEITE L

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

Python HIFER 3T A DAYE 2/~ . - HEARAREL (2 Wcoroutine) . await FKR, asyne for P\Fasync
wi th A IV R

il async def i5¥EE CREU 2 NTMEREL, BIEEEMIA S await 8 async X4ETF,
TEMMERRBUA R yield from Fikxf5|k syntaxError,
U E R

async def func (paraml, param?2):
do_stuff ()
await some_coroutine ()

1E 3.7 AR A AL await fil async BUAERORE BT L2 HIRAH EN AR M & BA B 1R R B %
BT

8.9.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable ¥t 7 __aiter_ V5, &b ¥ S B B & Wasynchronous iterator, ‘B W] PAFE H
__anext__ JATIAMFESAUG,

async for {EA) VI RN P W] R O R A TR A
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETH X ESE 6T
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iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

WESR__aiter () Ml__anext__ () T fRER.
FEMEREUAZ AMEH asyne for iEA)FS| & SyntaxError,

8.9.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, GeWETEE: enter 1 exit J7iE PR EHAT
PATH A

async with EXPRESSION as TARGET:

SUITE
EE L BN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

HEBH__aenter_ () Ml_aexit__ () TREN.
TEMMER B Z AME ] async with i5A¥ 5| & SyntaxError,

S0

PEP 492 - {§i [i] async Fll await {575 5290 b2

8.9. thiz2
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‘ FEPEEAED Python i) —NIE S B , I3 AIAR R R SRR

8.10 %BIRSIR

Added in version 3.12.

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

paramspec = "xxW jdentifier

S (ELRETR), £ FIE A & WREE S RETE S5 R

def max[T] (args: 1list[T]) -> T:

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

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

def add(self, arg: T) —> None:

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

M SCEYF, SRR, BB R4 2 KAV Rz A, A B RS AR N, I BAEE
Friny, ZAO R -5 N W ARZ B R AR .

RS HOR FHACREL, KBS RNH ARG i I 555 (1) R . RS HOTHEZ B 5 1
BRI, (HAREAER b V5. K, #EFEH] def func([T] () : pass ZJ5, BEHMEREHRIAGE
S T XS FETRICH, R ORI A R 2 B R TR S RAUE S/ TR T — R (O
AREBE, AR R ) KRB, BEEE Tz AR B

DRI FRRBRN LA __type_params__ JEMEHTIHEMNREIE S
RS0 43 h = F:
s typing.TypeVar, H—MEZFR BN T) 5] A MIESL EYF, XX ELR KPR T 8

A,
* typing.TypeVarTuple, ililZERIRIEI— B SHAFHETIA B0 *Ts). MiE bk, BR_FE
FEREN= e ~e N A w4

* typing.ParamSpec, HIITERTHIAMM B SMAFTRKTIA B **p). MiE L EFF, BEAAFE 1
A RIIES

typing.TypeVar FHIN AEIEAEE S (2 ) JEH— ks 0RE R B 291, 8BS sk
ARANEE B T int), MIESCEPE, XS typing. Typevar fEFR/RAYEIHGER LR M) 1€
A, B9 ETERE SN FRAATTARRE T—HARK (BIA T: (str, bytes)). JCAH AW AHE N
—RA (FRE, TEIBATI AR 2RI — ). LR A0 & BB G 2981 3R Y R B rp e — .
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XTI ZERE S5 B A typing. TypeVar, (E[ﬂ%ﬂQ@%T@U@(Z@XT%BT%T%W?@7 H
Yeim it @ __bound__ fil __constraints__ SEHLT AT E A SR, BEX N, 7 I
B AT 2 A R 3 ORI LR 2 SRR TR A

typing.TypeVarTuple fll typing.ParamSpec A FEIHA TEFE Bk 240 .

T HEIBIF B T A SRR BIE S S

def overly_generic]|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec, TypeVarWithConstraints],
*d: SimpleTypeVarTuple,

8.10.1 SERFEK
VAR T A T

[def func[T] (arg: T):

IR T

annotation-def TYPE_PARAMS_OF_func() :
T = typing.TypeVar ("T")
def func(arg: T):
func.__type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func ()

X H annotation-def $§E | —MFiEF A, BEEBITIHFANS LR ERTHHK. (H—THHZ
E?)E%ﬁ%ﬁljiﬂsﬁi%: IEEEA T typing BHRAGEMED, M BEAE T4 typing. TypeVar fJ5L
1),

2 BRI A T P SR BUE S AR AR AT A AT SR AR, (H R B BB A e A 2
RGBT TR, PASEARIE S A A X S

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

BT TypeVar g5 RKAL PASh, X4E[R T

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func() :

annotation-def BOUND_OF_T() :
return int
# In reality, BOUND_OF_T () is evaluated only on demand.

(ZF 50
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(# E30)
T = typing.TypeVar ("T", bound=BOUND_OF_T())

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

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

return func
func = decorator (TYPE_PARAMS_OF_func())

KEEKXPIAFRU DEFAULT_OF _arg FEIB T A BSR40 o

8.10.2 jZHyk
2 BT R

[class Bag|[T]:

BRI 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 ()

XA annotation—def (NEEIEMW KT FEIHAR 15 A 3%, M4 FK TYPE_PARAMS_OF_Bag FEAN
BT SEPR B E -

AR K H typing. Generic, {ZI2RAYELA A F 2 HAERBIE S 1) BUNE IR R4 TR 1
M 2E g WIFE R AE 3k 2 AMEAT>RAE . DAF /R B et A T 1 Ui i

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

AR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())
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8.10.3 ZRILEF| B
type LR R0 07 R4

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

B T 2XMERA TV M RAL PASE, XA (A T

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

annotation-def VALUE_OF_ListOrSet () :

return 1list[T] | set][T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))

ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

X H, annotation-def (RNE—NEIEMW XH#F) 8472 1F 3%,  TYPE_PARAMS_OF_ListOrSet iX
FERIR B AR SAEIB T SEPR 40 5E -

&
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CHAPTER 9

TR LA ¢

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5E#a4 Python 2%

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement) *

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY exec () BB FATHI

9.3 XEXHA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 RiEXHA

eval () T REXMA . ERXBBIF KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

R e REY Python A MGE , EHEARHUE T L1 CPython f#HT4R )15 L (2 UL Grammar/python.gram), iX
B R A I 1A A A ORI R R A 401

hRCEE 2 EBNF fl PEG (iR A . Fihl, s GRS RSG5 M0 4R FOR e 2nidl (R
FORVERLEATHFET A ) . T ! FORTERAT (ISR RULEE) . JRAVEM | FFFPRFR PEG B “A 7
Pl (TEfL88 PEG KAl / Hik). WS4 PEP 617 T A KixiEE M EL 4071 .

# PEG grammar for Python

General grammatical elements and rules:

* Strings with double quotes (") denote SOFT KEYWORDS
* Strings with single quotes (') denote KEYWORDS
* Upper case names (NAME) denote tokens in the Grammar/Tokens file
Rule names starting with "invalid_ " are used for specialized syntax errors
— These rules are NOT used in the first pass of the parser.
- Only if the first pass fails to parse, a second pass including the invalid
rules will be executed.

*

- If the parser fails in the second phase with a generic syntax error, the
location of the generic failure of the first pass will be used (this avoids
reporting incorrect locations due to the invalid rules).

— The order of the alternatives involving invalid rules matter
(like any rule in PEG).

Grammar Syntax (see PEP 617 for more information):

rule_name: expression
Optionally, a type can be included right after the rule name, which
specifies the return type of the C or Python function corresponding to the
rule:

S o R S R R P R R O W R H R R HR R W IR R %

(T30
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(% L30)

# 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.
# el | e2
# Match el or eZ2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name [return_type] :
# | first_alt
# | second_alt
# (e)
# Match e (allows also to use other operators in the group like '(e)*')
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# e+
# Match one or more occurrences of e.
# s.e+
# Match one or more occurrences of e, separated by s. The generated parse tree
# does not include the separator. This is otherwise identical to (e (s e)*).
# &e
# Succeed if e can be parsed, without consuming any input.
# le
# Fail if e can be parsed, without consuming any input.
# ~
# Commit to the current alternative, even 1f it fails to parse.
#
# STARTING RULES
# == =
file: [statements] ENDMARKER
interactive: statement_newline
eval: expressions NEWLINE* ENDMARKER
func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
# GENERAL STATEMENTS
# ==============-c--
statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:

| compound_stmt NEWLINE

| simple_stmts

| NEWLINE

| ENDMARKER
simple_stmts:

| simple_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'.simple_stmt+ [';'] NEWLINE

(2R 50)
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(2 E70)
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:
| assignment
| type_alias
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt :

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

# SIMPLE STATEMENTS

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

annotated_rhs: yield_expr | star_expressions

augassign:
I Ty=1

="
>>="
Tokk=1

V)=

return_stmt:
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(% 50

| 'return' [star_expressions]

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

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 ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
| '"from' ('.' | '...')+ 'import' import_from_targets
import_from_targets:
[ '('" import_from_as_names [','] ')'
| import_from_as_names !','
[ '
import_from_as_names:
[ ', '.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS

| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('@' named_expression NEWLINE )+

&)
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(B 1)
# 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.
#
(2R 50)
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There are three styles:
— No default

- With default

- Maybe with default

#
#
#
#
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_no_default_star_annotation:

| param_star_annotation ',' TYPE_COMMENT?

| param_star_annotation TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| 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
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT]
—block]

# With statement

(B LET10)
[else_block]
block [else_

(N30
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with_stmt:

| 'with' '(' ','.with_item+ ','? ')' ':' block

| 'with' ','.with_item+ ':' [TYPE_COMMENT] block

| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block

| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &(',' | ")" | ':"'")

| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:

| 'try' ':' block finally_ block

| 'try' ':' block except_block+ [else_block] [finally_block]

| '"try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' block
finally_block:

| '"finally' ':' block
# Match statement
# ,,,,,,,,,,,,,,,
match_stmt:

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

| star_named_expression ',' star_named_expressions?

| named_expression
case_block:

| "case" patterns guard? ':' block
guard: 'if' named_expression
patterns:

| open_sequence_pattern

| pattern
pattern:

| as_pattern

| or_pattern
as_pattern:

| or_pattern 'as' pattern_capture_target

(N30
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or_pattern:
| '"|'".closed_patternt+

closed_pattern:

| literal_pattern
capture_pattern
wildcard_pattern
value_pattern
group_pattern
sequence_pattern
mapping_pattern
class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number ! ('+' | '-")
| complex_number
| 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:
‘ !Il n NAME !(l.l ‘ l(l ‘ l=l)

wildcard_pattern:
‘ " "

&)
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value_pattern:

| attr D('." | (" | '=")
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

[ "(' pattern '")'
sequence_pattern:

| '"[' maybe_sequence_pattern? ']’

| '(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','".maybe_star_patternt+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '"*' pattern_capture_target

[ '*' wildcard_pattern
mapping_pattern:

‘ l{l 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:

(N30
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| '",'.keyword_pattern+
keyword_pattern:
| NAME '=' pattern
# Type statement
# ,,,,,,,,,,,,,,,
type_alias:
| "type" NAME [type_params] '=' expression
# Type parameter declaration
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
type_params: '[' type_param_seq ']'
type_param_seq: ','.type_param+ [',']
type_param:
| NAME [type_param_bound]
| '"*' NAME
‘ Tx* ' NAME
type_param_bound: ':' 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
(N30
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assignment_expression:
| NAME '

~ expression
named_expression:
| assignment_expression
| expression !':='
disjunction:
| conjunction
| conjunction

('or' conjunction )+

conjunction:
| inversion
| inversion

('and' inversion )+

inversion:
| 'not'
| comparison

inversion

# Comparison operators

comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or

compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteqg bitwise_or
| lte_bitwise_or
| lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '=='
noteq_bitwise_or:
| ('!='" ) bitwise_or

bitwise_or

lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or
| bitwise_xor

'|' bitwise_xor

(% 50
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bitwise_xor:
| bitwise_xor '"' bitwise_and
| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
sum

# Arithmetic operators

sum:
| sum '+' term
| sum '"-' term

| term

term '*' factor
term '/' factor
term '//' factor
term '%' factor
term 'Q@' factor
factor

factor:
| '+' factor
| '-' factor
| '"~' factor
| power

power:
| await_primary '**' factor
| await_primary

# Primary elements

# Primary elements are things like "obj.something.something"”, "obj[something]",
—"obj (something)'", "obj"

await_primary:
| AWAIT primary
| primary

primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

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

[ "('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| '"lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param _no_default+ lambda_param _with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| 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:
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[ "**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

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

string: STRING
strings: (fstring|string)+

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

tuple:
| '('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

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

double_starred_kvpair:
| "**' bitwise_or
| kvpair

kvpair: expression expression

&)
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# Comprehensions & Generators
for_1f_ clauses:
| for_if clause+
for_1if_ clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

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

listcomp:
| '"[' named_expression for_if clauses ']'

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

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

dictcomp:
[ "{'" kvpair for_if clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:
| args [','] &")'

args:

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

| kwargs

kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| '",'.kwarg_or_starred+t
| ','.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:
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| 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:

(' target_with_star_atom '")'
'(' [star_targets_tuple_seq] ')'
[" [star_targets_list_seqgq] ']'

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 ')'
‘ Al

|

(" [del_targets] ")'
'['" [del_targets] ']’

(% 50
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# TYPING ELEMENTS

# type_expressions allow */** but ignore them

type_expressions:
', ' .expression+
','.expressiont+ ',

','.expressiont ',

Tkt expression |,l Txok !
'*!' expression

'**' expression

|
|
[y
|
|
|
| ','.expression+

func_type_comment :

LN B I |
’
LA T |

Vokok T

expression ',
expression
expression

expression

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT)

| TYPE_COMMENT

= END OF THE GRAMMAR

Tkk Y

(% E50)

expression

# Must be followed by indented block
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FIAE SR 2 B Python (1) 08, RN @ VT 2 B BRr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
BRI TN EZAEE, 1§55 =056 25 o FAER 0 485 .

dictionary -- i
AN R, P AT R S B AN (e ST DURATAT AT __hash__ () Fl_eq () F¥k
%4, 7E Perl HH#5A hash,

dictionary comprehension -- “pliL{fi: 3,
b PR —N AT IE A Gt ) T A B A JC R R I G R ) — PR B H . results = {n:
2 for n in range(10) } FFAM—Phf#E n BfHn ** 2 WG T S04, RE65
FHYR T,

n *x*x

dictionary view -- 3 L ¥
M dict.keys (), dict.values () fil dict.items () iRFIMXFRYPH A FHME . EAIFELLTF
WEHW—ESHE, XEWRE Y FHUCER, YRS A . BRI 1 5 i 4 45 ok R
WA FE, i 1ist (dictview) . & dict-views,

docstring -- SCFY FAFH
fERZE. B NIEE — N RANH B FAF R P E. eI S, B
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GiiFar R B ATTESS . BRI __doc_ JEtEd. mTERIHTUENE, HICRAFIT S
Y SO AT (O

duck-typing -- 1§ 13
fg— PR U, B AR AT O R AU i R HAA IE R O, TR L s
wEUEN (“RERRG T, WEEWREGN T, IBaE e 1.7) BT RIEE: O mEaRRE e AL, Wit
R AP RS W] ot i 2 SRR T R M. MR B type () B isinstance () Kill.
(EZEEENS 2R BUAT AR AT 28 2K & AR FE. ) AR hasattr () RKNBUEEAFP itk .
EAFP
RIFEWHORVFATEZ S RIS CHRE . XAl Python 4 HI AU 4 5 WUt 2 i€ BT i B BB MEAFTE , IF
TEBE S BRI AR 50 o P a7 3 M KU i e R K s £ ry Fllexcept 154]. T HARXS g )
SEPTELBYL kg, # LT C %iF 2 HAES .

expression -- Fik R,
PSR EAMERTEE BT Hh)idil, —DRBRRFB RO mE. 255, JBEDiN. 2
FAFBRR B AR, BN AHE SRR —AME. STZHMET AR, HAEraE S ae e R
Ko IAFAEA R I ER IR W statement , FlNwhile, WR{EHRE T MM IERR.

extension module -- § JE Fibl
PA C 5 C++ i E IR, ] Python i) C API R 5B F O A AT H..

f-string -- £- 24758
WA £ B F WA R IEE AR AR B T A e T e RS, S0
PEP 498,

file object -- SR} 5
St AN A TR SCAR AP (A read () B write () Z57%:) PAMEH T 2GRS . RIEHAE N
KRR, SCHEXS G ] DAL PEXT B SR 3 SC . HAW R B A7t sl A5 e & 1 v Ia) - (5 ks o S A/
. WEZMIX, B, BHE%). U RMERRE AR £8 A,
SEPr b =R R SO G B s = ) SO, R = 2] S DASGSOR U, BRI e Y
TE Lo fdr, BB SCHRT R 22 H open () BREL

file-like object -- SCIEMI% 4
file object W [R] XA,

filesystem encoding and error handler -- 3F &S #4255 R AL PRES
Python Ak M H5VE 2R Ge i 17 R R ) 3 RGeS Unicode 9 4 fidig =X 5 5 A0 R
A 2 G S S IR BE I RS K EEAE 128 AR AIEE 7 e . RS R G dm i s e vh R
HEHARIE, W API pR%L P fE£x5] & UnicodeError.
sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG ARG S F IR AL
filesystem encoding and error handler ‘245 Python J28 @ PyConfig_Read () RECERCER: HEH
PyConfig [ff filesystem_encoding #l filesystem_errors 5.
HiE 2 Wlocale encoding,

finder -- k3%
— R E R AT loader X4

FEAEPIRR R B A 4R S U3k 12 &30 % IR sys.meta_path fiff], PAKGEI1Z25 A &3%% BLA sys.
path_hooks {#if.

WSS N 4 % Fl import1ib DA TARSE 24045 .

floor division -- [i] | U7
N A B BT B B B B . R BB EE A2 /7 o i, kst 11 // 4 it
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B 2 | 52 MU AR A R 2.75 . TR (-11) // 4 Al 3 B
-2.75 G T ALEILER . W PEP 238

function -- Ff%L
Al DA A AR B R AME R — HE ) . R AT A HAR AZA A 230 HAE R BRI TR .
W parameter, method F1.:5 % 7€ L 2837,

function annotation -- FR&CkR:
BIEF X s E0E S 5k BB i annotation

PRARE R T 2047 - BIANRAR R BT 24> int ZHOT AR [E—4> int {H:

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

PRBCPR TR IR PR UL 2 202 S0 —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I ZhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESEER.

__future__
future 1% &), from __future__ import <feature> f§/ngiiFas(d K1 A& K Python & 1 M A
BRI FRE R EEFIE SOG4 B, future_ BIHSCRYICSE T T HERY feature BUH . 1T 5 A
ﬁ?%i&g?ﬁﬁ%*ﬁ, PR AT B4 TR RE AR T B i O A BB & P AR E R (5E) e
NI IL N

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

garbage collection -- L ¥zl
FEHORN PR ) i A7 2SRl i A2 . Python S i 51 VA — D BERE R I AN T B AR 2R | AR AR BRI
e W R A TR Sy o PTDAGE ) go TR das il B3 [l i 25 .

generator -- /[ i 73
Wi —A>generator iterator WKL BERERMBGIERE, AFSETHOEyield Rk ME" 4
—RYNERLS for-TRIME N B2 next () EREE—IRI.
TR TR A AR R, (BAERE L L T T RE AR A Bk K E . WRFEEERBRMEE XL, il
I AFRVARE G5 S o

generator iterator -- LK #3510 HY
generator FREUITRI XTI .

TAyield KUGIFEIFALE, ICA SR EPAPRS (EFFRHAERAHEER oy 54)) . 4% £ R E
HAR B, ERXMBEIFACEARLEIAT (X500 BT AR 1 s 2 IR K .

generator expression -- Zf: 85 #6352,
REER A FRIAA . BRERERG— M EERAN, JFHRE— 1 keyword:/for T4], & LT —AMEER
AR JEEFI—A TR keyword:/if Th). PANEARBA S NINZERECE N — R YIE:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- 7Z % R
SRS [ ) 2 28 S BAH R4 E 1 2 A R B0 A BR3P s 2 el 8 B SRV R iz fT OB A 5
EU8

Y52 Wsingle dispatch RiEFES<H . functools.singledispatch () HMigeA K& PEP 443,
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generic type -- {27
AZHEype; WEHN 1ist B dict XFEMZ 5K HT RART fLzit.

WL S 2B 5427 . PEP 483, PEP 484, PEP 585 fl typing #itk,

GIL
2 global interpreter lock ,

global interpreter lock -- 4> J5 i FE2S 81
CPython BRI R W — L], BB LR A —B 2 R A — D RARLEAT Python byrecode, AL 1
WEX G (fFE dict SFEEPNERE) FXIE TR REZ 4Rk T CPython SEHl . 45384k
PR ISR 2 ARLE T 68, AU @AM THEZ AL ErHFATHE.

Aad, B BEhRE i Bl = T5 I R TR AT TR R BT 55 00 PR 45 w0 A PR GIL
BEAh, FEAT VO #AEIHB A2 SR GIL.

DAMER QIS “AAEH Y AR (B AT BB RE B L2850 ) %5 J9F A s, BENTER
DL AL BEES PR RE 2 B . FRATIAK, SOl Pk RE A2 (0 S B P AR S A A%, AT T 4
FUEA

hash-based pyc -- 3£ W37 1) pyc
G P OX 7 905 S A ey i T S i S 0 S I TR R 5 A B R P I A G A7 S . S 0L 2% A5 71 el

hashable -- n]I5 7y
— RGBS N AR SR (BEREA__hash__ () J7ik), FHa] AR HABX 5
gﬁtt/ﬁiﬁz*(;ﬁz%?ﬁieqi () ) SRR "TebA X5 . AT A R G2 25 LA FH [ o o (LU
rﬂ%jﬂ Hk o

AT A PR SRRSO SR AR B A BT, PR DAk S Bl A A PR S0 s A fEL

KZ% Python HH R I AR N EXT QA2 AT WA A i) WS (Blang) Reli ) AT A s ARl
iy (BIATCA frozenset) (M ENIRYTCR I RIS A A R AT A Y. @ SRR SE BN R 3
IR AR EFELERN—E A ME (RA25 B0 E) , EnNmmaEn s s T e
id() o

IDLE
Python [ 4 M & 527 ~J BRI . idle 52 Python ARifE 2 AT P 1) EEAS o A AR AR AR ER 0

immutable -- s 28 %} 42
HA B EEPIX S . AN RAFEERT . PRI XFERRT SRR ER A . R — A
ANFERE, W @RI S . BN B A EHW i G EEEH, FlanfE b i s,

import path -- S A ¥4
HEMNE (541258 ) HBWIIR, SEBINpath based finder FiRERFABIR. AR, It
Y FRIEFEREH sys.path, (EXFRFARUBATEENR B EHAN __path_ &%,

importing -- A
LMY Python A RE R 75— MBI Python AURL T8 1 19 72 .

importer -- S A %%
BRI MBI XTS5 WS JE T finder SUg T loader

interactive -- 3 I
Python A — A HAMERERS, XA VR ATEMERESS I ER R AT T A B ik, AR r BT
HAEBNR . HTEAERASEE D T A3 python (WA RIE, &0 ATHENLAY 33 o 3k
BEkED o o200 A SRS AR AN AR — R EE R A R T 2 G T “help(x)©)

interpreted -- iR
Python —@MFREAGE S, SZMHXMBRmIFANET , BAWE B T gisas W AAAE T 2
AR . X R E TESCOE T A B AT I A b B v AT SO st T RRENE S A
b G iR B T A I AR, (R AP A A TR g . S Winteractive.,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS TR BT B BT A C A BU v, o WA 4%
FhoCERNTREE I . B SZ WA R e . Xk P E AT a5 5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fREAR T 2P 2R N main_ BB TS AT A 58 AT .

iterable -- n] LR} %
—FPEEIS B IR m N R IR RS . RE R SR B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 2 PARARMIE LT __iter_ () J¥EESEHL T sequence 15 3
H__getitem__ () FYEWHE LEFINE .

RIS T £ or JEFRPA K 2 HALTR NP SIRgHT5 (zip (), map (), ) 24— AU
AN SR BN E R iter () B, ERRIEZN GRS XA RSN TXEL AR —
UMy o ARG RGeS, PRE AT ERA iter () 853 H OB R . for ifh&
H B VRAL BIAR LA B I R AR i 44 A8 B HORAERER ) BRATE s . 2 Diterator, sequence

Flgenerator,

iterator -- 3EC%%

R TR —TERERm A% . EREEHERIN __next__ () H¥E (SFHAL L N B REL next ()
FEBA R B . 24 A B v B 5] & stopTteration R, F ik iy kA48 X 5
MEARTC AR, SEPNH __next () HEHLSFIKG|I K stopTteration, ERAFLHAA
_iter_ () HYEMKRRENZERFNEH G, FIEREIHRAEWR R AR5, w9 T H AT
ERXEE AR T E. —NEBENGIINEIR LS 2R EZ LRI AR . X5 (Gilan
list) FEMRBR IR HAZ A iter () BREECETE for TEIA I BER 2 72 A — AN s A0 . WRAE I
i 0L AR AR ) 23R [T HE 2w A R th gl R S 1 (Rl — AR R e, R R R g 2 —1
Gy

W25 E £ typeiter.
CPython SBI4HYi: CPython ¥ 4 — W HE AR E X __iter_ () MEK.

key function -- #f A%k
SH PR B EUPRRE pR L, 2 AR AR ] T HEP SO I (E R AT A 42 . 040, locale.strxfrm() H]
AT A — AR IR 2058 R 6
Python " ¥ 2 T H# o vF 1 o BOR 45 8 e R W HEAL 8040 21 5 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A 2R AT ABIE— SRk B, str.lower () FERLAFIAEZRE /NG HEF k4. B
F, BRI E N 1 ambda FEAORA#FI A0 lambda r: (r[0], r[2]). B4k, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 28R =11

EaY. THAE HITHET RIREA E R H R A = 11
keyword argument -- 3Gt S5

Z:Wargument

lambda
1 — > F flexpression ¥ U BE 44 WK BRI, RIX TRV I WORME. Q14 lambda 5 500 A) 35N
lambda [parameters]: expression

LBYL

OEARIGRER” BTESCHE o X P U S E AR AR TR B R 2 i R A A TR AR R K
WS EAFP J5 AR MO EE, HA SR R £ £ TR

TE2 LMY, LBYL R “&F” M “BER” Z A EFMswg M. g, PANS if
key in mapping: return mappinglkey] A GEH THEMEEEVED J5 HABLTREM mapping F 2%
T key T A o X i) AT SE B E A EAFP J5 =R g o
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list
— 7 Python P #sequence, B IRZ MH) 3R, HEERLITHAE S DA mAEEER, FiRcRRm
RIS 4R R O(1).

list comprehension -- B Hi: 52,
S — A H R A B JC R IR [ 45 RS R — B E B . result = ['{:404x}"'.
format (x) for x in range(256) if x $ 2 == 0] ¥4)H—> 0 F] 255 JLFE N+ 7S 3548
%@EXH‘E???% (Ox..) MBI, Hopir FAZRTER), WRABEN range (256) HFEIIAG TCEA B
AbF

loader -- I# 35
ATTIMBALIIN G . BOTE L 44°0 Load_module () W7 MNEERE T H—Afinder 12 1] . P
Z: 1 PEP 302, %JT-abstract base class ] Z: ), importlib.abc.Loader,

locale encoding -- i % DX RS R,
J£ Unix |, B4 LC_CTYPE &5 K 4midt% . BRI DAL locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS TT (41: "cpl1252™).

7E Android F1 VxWorks |-, Python {fi ff] "ut £-8" /ERiE & XigmiEig X .
locale.getencoding () AI{HEIREUE F Kiggmihig =X

5% 2 5l filesystem encoding and error handler

magic method -- A Jj i
special method W) AEIE 2[R XiH] .

mapping -- L4
— M T HTERE R I LM T collections.abc.Mapping B collections.abc.
Mutablettapping R AR A HA R, AT RAIH F-0IF dice. collections.
defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JTX R RS
sys.meta_path BRI [ [ finder. JTEARERAR Spath entry finders £FAE RIFAEIFAHHE
iE 8 FE importlib.abc.MetaPathFinder [ fRIGEIEEE TR os i SL B Y5

metaclass -- 7R
— M TR, B LEEEY . RPEMMERY R, TRATTER LR =S HOTR @Y
FIE . IR T X 2 B AR TE A 2P HE— BN SE 3. Python R 51| 2 AL FE T 7] AR B & LT
2. K P GEATREXA T H, E4FE IRy, Jonl Hatss R s . B

AT IO ES IR &, MR Zer. REXNSeE. sSEPnsl, ALRHAMFZATSE .
HEZIEHS X,
method -- Jj i

TESR A SR R A WESRAE N IR IS SE I — B YRR, 7 ¥R RIS IR Gefi o Ht —

Aargument GRHE A4 K self). W function Flnested scope.

method resolution order -- J5 i@ P77
J7 SR R AR A 4R A 3 B8 R EL RN . 752 7 python_2.3_mro T f# H 2.3 % 7f i Python
fERERS T 0 A

module
X5 2 Python fCH I —FhZH LU . AR EAA IS (44 25 1R, AL AR Python Xf 4. ]
it importing FAEREINZLF] Python i,

5 Wpackage
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module spec -- i LR
— g A, s AT X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order ,
mutable -- B 2%} %
AR AT DAER 1d () PRAp I 2 IR 00 R U HBUE . 533 S Wimmutable .
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUEHNERBETHACH, 1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

HrAZTHRZNERE (L EEmsF) » soh, HZedHiRn @i 2 E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B{# i T.J BR¥ collections.namedtuple () . F—MFXBLSEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy # %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
Z W) .t SRR B Ik 45 i o8 ok ULk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEVEIH T XL R EE N random 5
itertools BEH/r BISZERARY o

namespace package -- iy %23 [A]fu
PEP 420 73] Af)— R L8 705 2 ipackase, 4 78T DAY SUURA R, HLRIA 7=
Hregular package A7), FUAEATRA __init__.py X{F.

S A] 2 Womodule

nested scope -- iR £ 1)
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
AR E WE T4 M4 236 . @idnonlocal #EEF0] RVFE ASNEVEE.

new-style class -- JAR
XHBIE N T A R REWIEFRE. ER 58 Python A, HAa #2806 H
Python i RIEI, W1 slots . fiikds. FHEEME. _ gertattribute (). KIFEME
SHEE.

object -- %%
M EARGS (BMESUE) PARTE AT (i) B . object t 2T new-style class 1) 5 T0Z %
R4,

41,

—Fh ] A AR R B IH ML S Y Python module, MR ik, BE2EFHF _ path_ JEEMN
Python &t

%2 W regular package Flnamespace package.
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parameter -- JE 5
Sunction (SR & P24 SR, EHeE BT A2 10— Pargument  (SAERLEERENLT, 24
%), HEMLS:

« positional-or-keyword: (IS XHET: , JiE— A TTVMNER (2 5 52 A6 A AT AR % 4 5 53 16
AMI5Z. SRIRAIESER, BT foo Al bar:

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

* positional-only: {XFRAIE, 5@ —A REEEE A EE ARWS . RAE S A ek B0E X
MESIRPEN 2RS4/ FARES, BIATRIE R posonlyl Hl posonly?:

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

o keyword-only: {{FRKEET:, F5&E A~ HABHE REFAE AN SE. RIS S 7E R
& L TESH) R & AN A B S B EEZ AN AR B S 2 ii—A * K X, FlnF
TR kw_onlyl Fl1 kw_only2:

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

* var-positional: AIZERIE, F5E A DAREE R — ME BB LB SEH R TS (MOIE AT 2
CRZNESHZIE). RIS AR S AR * KE L, BIFEe args:

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

* var-keyword: WAZRHEF, HEE A DASRBUE AR I ST S A (BT RIS C He =2 i 5%
TFSHZIE). ZMESAEETEESAPRETMEA ** e L, BI LR kwargs.

FES Al VAR 48 AT A ite B4, R AS S Le T e S 4000 i BRI -

55 Wargument RiEFRFH . SHEESHIXBIPRE LR, inspect.Parameter J&, FHid L
—I A K PEP 362,

path entry -- B A
import path W —A BB, SWipath based finder F AT TG A FRIAFLR

path entry finder -- J%1% A 175 £52%
F—0[ MRS sys.path_hooks (Blpath entry hook) 32 [0l finder, WA XT5 GEi@ i path entry 3
EL DA 7578
WZA importlib.abc.PathEntryFinder PA T fREEIEA A AT SL I ATk

path entry hook -- ¥& A 11T
— Rl JE NS, BAEHE W] B 4 iE path entry WP RGO R BENS ] sys . path_hooks 4
FER [Bl—A~path entry finder .

path based finder -- J& T ¥R AR 2%
BN —FhUsbi2 &35, AIFE—Aimport path T &AL

path-like object -- P&ER N4
RF— AN RGEBEARNIRT G . BRI R TR — RN str 834 bytes X%, W] PLE—
AL os.PathLike AN S . — A 32HF os.PathLike XIS AT LW os . £spath ()
PR str i bytes KA XM RS HAE; os. £sdecode () Hll os.fsencode () A[#451
FORHPRIRAS str 8 bytes KAWL . ILA5 & PEP 519 5] A/,

PEP
“Python M3 42" HIHELHEE . —4> PEP i — Mt S0r, Mok Python tEIXFRMEE L., stk
—> Python HFTHIRHE S HAE LB ERSE . PEP R 24 S (RS 1) 52 ARIAR A I B SURF R ) S B UL P
PEP R e th 1 SO R B WA DORHRR R [0S 353 DA B O b2 Python 1T BSR4 5
SO RELE . PEP MRS A STUTAEAL X AR IR, IR R R S I A SCR .
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%10, PEP 1,

portion -- #35

A iy 44 23 A AN H SR SRS (R ATREAA AT — zip SCFN) . HARSE UL PEP 420,

positional argument -- {i; ¥ £ %

Z:Wargument

provisional API -- £ API

HE APLIE SR WA T HERRAE AR E 22 (4 1) J5 AR A PEORUEZ S B AR 12 1 o BRI ISR Tl H A 2 7
AEAWA, EHEHGAMCHRE, B RETER O IT B e A b B O T 5 AT 1) J5 A A A B
o (RBREFHBHRIZZED) . WAHERIFA ST - U APTEINAZ B IEE 97" ALl
R 1 A B A ] RE S X A

BIE@ X E APLRUL, 105 AARAM MY “RIGHIMRITSR" —— A AR A T
SRR B — Fh i) Je A R 7 5

X APAEFRIE AR SRV E PR RS R BTHIE BE , N 2 T MR I BT SRIE BT IR . 11 I PEP 411,

provisional package -- ¥] ¢ fJ

Pytho

Pytho

Z: W provisional AP,

n 3000

Python 3.x KT EELMINEHR (X4 FAEMA 3 (KA ERE LI B E T I T ) o A r s
h“Py3k”.

nic

FE— AR BB — B AU %5 0 T Python i 5 i FI I KU RIERE:, T2 (A i 5 v A o Ale
SR SZPAC RS . B, Python [y I XUAS S ] for TEAEER M T — D AR R P T e &
V2 HAE T WA XS5, A Python [ A\ A B 233 360 FH — M T4l

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

T S 1) 55 7355 B Pythoniic 1) 5 21X A1)

.

for piece in food:
print (piece)

qualified name -- [l 5 4B

—MPARS BRI AR, s ARG 42 R fE I B bR rp e SCRYSEANSE . R YRR “BRAR
FH K8 UL PEP 3155, X F fgm R R BRI, BRAE ARG X 54 R — 2L

L

>>> class C:

class D:
def meth (self):
pass
>>> C.__qualname_
o
>>> C.D.__qualname___
'C.D'
>>> C.D.meth.___qualname___
'C.D.meth'

DT HI B, TR RE S AR ECAPRR A DL S R A i A, S TR AL
A, il email .mime.text:
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>>> import email.mime.text
>>> email .mime.text._ name_
'email .mime.text'

reference count -- 5| /|- %%
MGG T SXTRM TR BE, RN b FEegg R T, L
FUIHAGE R SRE IR R AGE R 2B 51 HIVT4E Python 1 IS # AT L, &
%gﬂh(m FHH— D REICR. FEF R ATAR sys.getrefcount () sRBCRIRAIRE X G5
T o

regular package -- i AL
g B fipackage, HIANALEH—A _init_ .py XAFRYHF.

%2 Wnamespace package .

slots
— PP BN ERA R, 1 S R W SE R M S R S AL [ S R A . BRI AR R T AR
AT, EEBERITHIFARS, B AEEDEE T RA, FIaEENAER N AR, I HHE
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sequence

—Fhiterable, T XFiET getitem () FREEITERAM ARG HATEAM T E IR, IE X
T—MREVFIKER__Ten_ () Jrik. WERFFIEEAE list, str, tuple fll bytes 5. W
FER dict W getitem () Ml __len_ (), {HEWHIC G IERES, K e 6T
Rrimmutable ST N EBEFORE R ITTEK

collections.abc.Sequence MIA E L EN T AN HEEEWEDO, B _getitem ()
M__len () ZAF, U T count (), index (), _ contains__ () Fl__reversed_ (). &
PRI Rz 2R B DA register () SREAXHAM . BHRECE XK@ RPN B 2308,
Z:i] 30 7
set comprehension -- 45 55X

A FE— AT IR ARG B T SR T R IR M S5 R L A — P BB 5k, results = {c for ¢
in 'abracadabra' if ¢ not in 'abc'} BAERFHEES (', 'd'}. B L. B4 L
Fey R,

single dispatch -- i} Jk
—Fgeneric function pYRIEF, HSLBUR R T HASEIW L BOREREN .

slice -- Y] )i
S AL TR E sequence I—FFA HIRTS: . Y) R & 6 H N ARPRICOR B, FE (1 4l LARA
B BRmECE, Bl variable_name[1:3:5]. H$65 (FAR) FRICAENERME slice X4
special method -- 55k J5 ik
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statement -- {4y
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Binif, while 8{for,
static type checker -- i 2 KUK iy 2%
TEHL Python RS H-FEAT 04T, AR BB IPF 5 55 RSB TR . 533 & & 2427 DA typing
e,
strong reference -- 5 5| J|

T£ Python /) C APL W, 585 | H 248 AHE 5 AT Irdia sx S5 . FER0 a5 B o] 8 A
Py_INCREF () KAREGRG | HTAEMIBRS | H B AT# i Py _DECREF () SKRREE
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Py_NewRef () BREUATHH TOIE— XS a0ems | . @, SO7ER B EASRE | B9 1E I 7%
5| FIE A Py_DECREF () PREC, DAREGT| )R .

i 2 Rl borrowed reference.

text encoding -- LA G ik 2,
¥r Python 1, — /452 —H Unicode fUHY 5 (FEFEISH U+0000--U+10FFFF), N T 1EEE & —1
TR, EREPUTIME N — T

B DFAFR I — PRI i, 7T P8 B QU P AT AR A7
ABPA R SCAFIE Fifhds, EAIRENN” ARG

text file -- LAk
— MRS LS str XF R file object o 3 HE— > SCAS SO SE R A& U IE)— AN THT 8] 5 A B R B 3h ik
Hrext encoding o SCASC B FFEASCAR (1o 30 Tw ) TIPSO sys . stdin, sys. stdout
PAM io.StringIO HYSLH.

H S Fbinary file T fRREMSEEE F 5 2 AT 2 BISCHERTSR

triple-quoted string -- — 5|54
R EAESAE S (7) SRS ) WS BN LS E RS9 SRt T
TFREA 2R, HEE2MAHL. ENAFIREFRF R NEERERE LR SE 5, IfH
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type
KR Y sE—A> Python Xf B AR DX RECAA —FSEEL. ZHEXNZET, ATAVIHE
M) __class__J@Mk, BiZiHid type (obj) HKIRHL

type alias -- J3%43j]
—ANRB R SCE], AEy SO HE E B R 45 R AR IR
KA A MER Rk 22/t Bl
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DA R g ] e

Color = tuple[int, int, int]

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

Z W, typing Fl PEP 484, H oG35 I REfr 4R o

type hint -- JRBI 7§/
annotation A& RJEVE. REIE S 80R FMEFS & NG 2AL,
PRI SR ARG T AN A2 Python 5% sk, (HEAINH A5 X 240 & 5 RAHL. AR ) IDE
SR R A S EAY
& JRrE e, RIRHERRBIN R E T A typing. get_type_hints () RV, {H)FHAS N
AATPA.
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universal newlines -- jifi ] #i47
— M AR T, AT IrA RS AR A TE5 AR & - Unix IFT45 R 20 ' \n' . Windows 1]
255 "\r\n' PAKIHNR Macintosh FZ5%E '\r'. &}, PEP 278 #1 PEP 3116 fil bytes.splitlines ()
T2 YRV .
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variable annotation -- 28 HFR 7
St AR B 8 2R @ Pk i annotation
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field: 'annotation'

AR R FEWONAE R 2w - BIANA N A B2 int JEUROME:
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virtual environment -- J§ {555
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APPENDIX B
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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GPL A H A2 Python 7£ GPL N % ffi. 5 GPL A[H|, A Python ¥F Rl EAR LI G840 A A& BRSO i
A, T ICTE IR R . GPL JEZ5 ) VF Al IE(#45 Python W] A5 H B HE GPL R &7 AR {445 A 1 5
{HEE MR NAT T,

JEPIARZAE Guido $55 F TAEMSNTEIEE , S L A A o T e«

C.2 FRERs LAH 5 E A Python B)RmFOF ¢

Python A SCRS ) V7 RT3 5T PSF 4 T #7330

M Python 3.8.6 JF 1R, SCR{FFRYRG]. BRAEHESAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4T HYME
VAT

oS Ar¢E Python R ERT R IRV . 3B VETT & SR 2 FEORED ST . 7 5L vea]
B 52 REB1 R 2 DM Tk P 95 °T 5 o8

C.2.1 FF PYTHON 3.12.4 §§ PSF iFo]{ini

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.4 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.4 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.12.4 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.12.4.

4. PSF is making Python 3.12.4 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. 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 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON FF5 /5 ] P& 1

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.

&)
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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 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

&)
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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

(% L350

law, and, to the extent such U.S. federal law does not apply, by the law of the

Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2. FESHLIHMBHAXMEA Python BaRERFOZ M
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.4 DOCUMEN-
TATION

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 Wk ol S5
AT 2 Python ATHU IS =y BOPF VAT RIBINITIA, WRIF RS e FLRIBE A K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C §" &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. 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,

&)
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(% 50
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: https://www.wide.ad.jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

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

&)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Bilhal4 DA RS H:

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 HTIEER

trace B E AT

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

&)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

(% L350

C.3.6 UUencode E UUdecode &l

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML 2T =iAA

xmlrpc.client FBHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

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.
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C.3.9 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

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.

C.3.10 SipHash24

Python/pyhash.c 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . &85 AR E:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 4r'5 1] 44 304 . H BliZ U AT HE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

/****************************************************************

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

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.

* % o

E

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived from
that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
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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.

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)
SR
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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

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.

(ZEF )
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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

C.3.13 expat

pyexpat ¥R FT 45 expat JERIARA N, BRIEBE T —-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

&)
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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

£ ctypes BT R _ctypes C ¥ 2 AL 4% 7 libfi J5 649 B A 200, BR AR B R E T
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

‘" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAR BN 21ib BARIFT ek TH g, 5 2lib ST DR 2110 3 :

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
C Ny
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {§if{ MG F 2SS L AT 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.
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C.3.17 libmpdec

fEH decimal B FER) _decimal C ¥R 4145 1 libmpdec PR EIAMER, BB RTCE T

——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FHARYE 3 £53i BSD ¥ 1] E K& 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,
&)
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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.

(% L350

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/sox/

12.17.7/s0x-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and

consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERHYHFLEEIF K H uvloop 0.16, ER2ET MIT ¥Rl UEAFTHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

XSGV RTERVF AT 5L, W3 05 & A T iz,
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W h. 89
EFEES XA, 82
& 4A3EA4, 114, 115, 118, 120, 129, 131
WAL E, 104
BAFHEFEELR, 12
=(§5%%),9%
i (27), 113
< (1)
operator, 93
<<
operator, 93
<<=
¥ 3R W E, 104
<=
operator, 93

operator, 93

ML, 104
=(FT5)
B HUE 3, 129
R, 89
BT R B T AR TR, 12
S5 X, 44
RULEA, 102

Fl &4k S, 82

ERME B AR T R, 102
\ (RAH4T)

BT, 11
AN\

#7511
\a

75,11
\b

73,11
\f

75, 11
\N

73, 11
\n

#7511
\r

T3, 11
\t

#7311
\U

#7511
\u

U7 5, 11
\v

73,11
\x

#7511
~(BLF )

operator, 93

A

58 BL(E, 104
_ (T
RFFHELR, 15
_ B9
. B9

operator, 93 _abs__ () (object Fi) ,53
- _add__ () (object F¥i),51
B H AR, 130 __aenter__() (object Fi) .58
> (k) __aexit__ () (object F¥) ,58
operator, 93 __aiter_ () (object Fi) ,57
>= _all_ (Ti#taytesk /&), 109
operator, 93 __and__() (object Fi) .51
>> __anext_ () (agen F¥¥) ,87
operator, 93 __anext__() (object Fi) ,57
>>= __annotations__ (HKF/EMH), 24
B8 A8, 104 __annotations__ (423 /&), 28
>>>, 159 __annotations__ (X E1), 28
@ (ar) __annotations__ (function E#) ,25
operator, 92 __await__ () (object F¥¥%) ,56
B 3, 129 __bases__ ((/FM), 28
% mE X, 131 __bool__ () (3% %7 i%k), 50
[1 (F#%) _bool () (object Fix) ,39
T 4%, 88 __buffer_ () (object Fi) ,54
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_ _bytes_ () (object Fi) ,37
_ _cached__,72

_call_ () (3 %7i%),91
_call__ () (object F¥) ,49
__cause__ (F#FBEMH), 107
_ceil_ () (object Fi) ,53

__class__ (53 M), 29

_ class__(FiE#ET), 46

_ class__ (323 EH), 40

__class_getitem_ () (object XFik) ,47
__classcell (R4 4=wH4ELR), 46
__closure__ (FH#E M), 24

_ closure__ (function B) ,24
__code__ (HHBIE), 24

__code__ (function E#¥) ,25

__complex__ () (object #i) ,53
__contains__() (object Fi) ,51
__context__ (F % /F), 107

_ _debug__, 105

_ defaults__ (HF M), 24
_ defaults__ (function JE#) ,25

_del_ () (object F¥¥) ,36

__delattr_ () (object Fi) ,40
__delete_ () (object Fi) ,41
__delitem_ () (object F#i%) ,50

__dict__ (HHEEM), 24

_ dict__ (ZEH#/E), 29

__dict_ (#&3%k/E1), 28

_ dict__ (£BEMH),28

_ dict__ (function EH#) ,25

_ dir__ (¥ EM), 40

_dir_ () (object Fi&) ,40

_ divmod__() (object #i) ,5l

__doc__ (FFE M), 24

__doc__ (Fik/EM), 26

__doc__ (HkBh), 28

__doc__ (R EMH),28

_ doc__ (function BH) ,25
doc__ (method EMH) ,26

__enter_ () (object Fi) ,53
_eq () (object F¥) ,38
_exit_ () (object F#i) ,53

_ file_ ,72

__file (#&3%k/E), 28

_ float_ () (object FHi&) ,53
__floor_ () (object F¥),53

_ _floordiv__() (object F¥#) ,51
_ _format__ () (object Fik) ,37

__func__ (Fi&BEM), 26
_ func__ (method EM#) ,26
_ future_ , 164

future &4, 110
_ge_ () (object F¥) ,38
_get__ () (object Fi) ,41

__getattr__ (B3/E M), 40

__getattr__ () (object F¥) ,39
__getattribute_ () (object F#) ,40
__getitem__ () (w4t %7 ik), 36
__getitem_ () (object F#i#) ,50

__globals__ (FHF/E ), 24
__globals__ (function JBH) ,24

_gt_ () (object Fi) ,38
__hash__ () (object F¥) ,b38
__iadd__ () (object Fik) ,52
__iand__ () (object F¥) ,52
__ifloordiv__() (object JFi) ,52
__ilshift_ () (object F¥i) ,52
__imatmul__ () (object F#i) ,52
__imod__ () (object F @) ,52
_imul__ () (object F¥) ,52
__index__ () (object F#i) .53
__init__() (object F¥) ,36
__init_subclass__() (object % Fik) ,43
__instancecheck__() (class Fi&) ,47
_int__ () (object F¥) ,53
__invert_ () (object Fik) ,53
_dior_ () (object Fi) ,52
__ipow__ () (object Fi) ,52
__irshift_ () (object F ) ,52
__isub__() (object Fi#) ,52
__iter__ () (object F¥) ,51
__itruediv__() (object F#i) ,52
__ixor_ () (object Fi) ,52

_ _kwdefaults__ (GRFEMH), 24
_ kwdefaults__ (function JBM#) ,25

_le_ () (object F¥) ,38
__len__ () (sH=f f5ik), 39
_len_ () (object F¥i) ,50
__length_hint__ () (object Fi) ,50
_ _loader_ ,71
__lshift_ () (object F¥¥) ,51
1t_ () (object F¥) ,38
__main___
module, 60, 139
_matmul__ () (object Fi¥) ,51
_ missing__ () (object F ) ,51
_mod__() (object Fi),51

_ _module_  (HFE M), 24
__module__ (F k&), 26
__module__ (X&), 28

_ module__ (function E#) ,25
_ module__ (method BEM) ,26
__mro_entries_ () (object Fik) ,45
_mul__ () (object Fi&),5I
__name__ ,71

__name__ (FHFE ), 24

__name__ (Fik/EM), 26

__name__ (#&3/& 1), 28
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__name__ (X /&M), 28
_ name__ (function E) ,25
_ name__ (method EM#) ,26

_ne_ () (object F¥) ,b38
_neg__() (object Fi#) ,53
_new__() (object F¥¥) ,36
_next__ () (generator F##%) ,85

__objclass__ (object EH) ,42
_or_ () (object F¥),h51
__package_ ,71

__path_ ,72
_pos__ () (object F¥) ,53
_pow__() (object Fi) ,5I

__prepare__ (GLEF k), 46
_ _qualname__ (function JE#) ,25

_radd_ () (object F¥i) ,52
_rand_ () (object Fi) ,52
_ rdivmod__() (object Fi) ,52

_ _release_buffer_ () (object Fi) ,54

_repr__ () (object Fi) ,37
__reversed__() (object Fik) ,51
__rfloordiv__() (object F¥ik) ,52
__rlshift_ () (object FHi#) ,52
__rmatmul__ () (object F¥i) ,52
_rmod__ () (object F @) ,52
_rmul__() (object F¥%) ,52
_ror__() (object Fi) ,52
__round__() (object Fi) ,53
__rpow__() (object Fik) ,52
__rrshift_ () (object 7ik) ,52
__rshift_ () (object F¥¥) .51
__rsub__ () (object Fi) ,52
__rtruediv__() (object Fi) ,52
_rxor__ () (object F¥) ,b52

__self__ (Fik/E), 26
_ self  (method EM) ,26

_set__() (object Fi) ,41
__set_name__() (object Fi) ,44

_ setattr_ () (object Fi) ,40
__setitem_ () (object Fi) ,50
__slots_ ,171

__spec__,72

_str__ () (object F¥) ,37
__sub__() (object Fi) ,5I
__subclasscheck__ () (class Fi) ,47

__traceback__ (F%F EM), 107
_ truediv__() (object F&) ,5l1
_ trunc__ () (object F¥) ,53
__type_params___ (function attribute), 24
_ type_params__ (K &), 28
_ type_params__ (function &) ,25
_xor__ () (object F¥%) ,51
{} GLI#ES)
FliE e, 82

BRFFEFHELR, 12
EolreR, 82
| ("&2%)
operator, 93
|:
B BE, 104
~ (BURT)
operator, 91
=H
operator, 97
TA4F, 22, 23, 88
TR {8, 103
R4, 19
ECEYE
object —— X£,22
e
F X, 36
AHEKZ, 19
e, 92
i
arithmetic operation, 92
%L operation, 93
“HH B FEM 15
REHER, 139
R L, 29
5
operator, 98
1€ F 3, 59, 60
REF.9
W4T, 5,6, 11
R
attribute —-- B, 20
attribute -—- EM, Z A&, 20
method -- ¥, 171
I, 60
FHEE
PYTHONHASHSEED, 39
PYTHONNODEBUGRANGES, 32
PYTHONPATH, 74
F P EEX
function -- H#,24
function —— E# call, 90
method —-- F ¥, 26
P8R X R
object —— *t#%,24,90,129
F P8 X7 %
object —- X £,26
VEES
import, 110
R %, 92
AL
operation, 93

&, 139

%

202

EL]



The Python Language Reference, A {Thi4 3.12.4

list, 82
TG4, 22, 81
ZAT, T
;’éﬁ’ W%Ig’ 29
KA %, 134
% S
attribute —-- B, 29
attribute —— EM W/HE, 29
call, 9l
object —— X£,28,29,91
EPSE S
call, 28,91
& 5| %1, 22
W R I, 121
KL, 36
KA termination model, 63
g
global name, 111
name, 59, 102, 109, 129, 131
MA, 131
G A E R (FEXH) .6
HE
WERHK 1
4, 7
EHFEME, 15
fTHM, S5
fT##.5,6
fTH 4,6
b
integer, 21
A,
dictionary -- 43,83
iterable -- TW# X £, 98
T & BB L, 90
R 25, 5
L
name, 106
B 139
kAT, S
A4, T
E, 4
EE
c, 20, 21, 27,93
Java, 21
B4
Rz
W=, 105
1,91
E
attribute —- &M, 102
class attribute —- B, 28
statement —- &4/, 22,102
target list, 102
T#F, 103

1 5,103
#¥oE, 104
AT E Y, 104
kL] attribute —— B, 29
B R 34 R, 96
i 8
1%, 34
BT, 68
#7511
BXEF,9
B, 140
EHH, 16
5,8l
KR, 98
BAT, S
EHHE
name, 102
EH
operator, 36
7T
import, 68
path, 68
THAE, 68
iR 63
HiRAHE, 63
b 82
%/ Ex, 82
EoRA
object —— *£,23
3k, 91
Wi
KAE, 98
AR
method -- ¥, 167
A

parameter -- % value, 129

A

abs

WEREK, 3

abstract base class —— #Z i %, 159

aclose() (agen F¥) ,87
and
operator, 96

A1, 93
annotation —— ARy, 159
annotations
function —— E#, 130
argument —--— 72?%(
function -- E#¥, 23
H 2UE X, 129
¥ B %, 89
argument -- %3, 159
arithmetic
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conversion, 79
operation, Z# 4, 92
operation, ¥ H, 91

await
*E5 91,132
E# S AT, 82

array awaitable —-- A &%#&FX £, 160
module, 22
as B
except F4,115 b'
import &4 statement, 109 F¥H e FHME, 10
match &4, 120 b"
*4F, 109, 115, 118, 120 FREBFEMA, 10
with &4, 118 BDFL, 160
as #RX, orR HRX, HHEER, BRAERX, 122 pinary file —— —3# TH, 161
ASCII, 4,10 block, 59
asend() (agen F¥) ,87 code, 59
assert BNF, 4, 79
statement -- &4, 105 borrowed reference -- fEA5|JH, 161
AssertionError break
FH, 105 statement -- &4, 108, 114,117
async builtins
XHF, 132 module, 139
async def bytearray, 22
statement -- &4, 132 bytecode —-- FH#,29
async for bytecode -- F ¥, 161
statement -- &4, 132 bytes-like object —— FHAXZ, 161
EHFAF, 81
async with (:
statement -- &4, 133 c. 11
asynchronous context manager -- & # ’ E=,20,21,27,93
TXEEE, 160 C #% 162
asynchronous generator —— #¥4 pk i call gg
asynchronous iterator -- & % # f &, function —— % %, 23, 90
27 \ method —- 3%, 90
function —- E#,27 procedure, 102
asynchronous generator -- =4 £, 160 WEE K 90’
asynchronous generator iterator -- 7 ﬁkﬁ;?ﬁ;90
¥4 K E% R E, 160 245, 49 ’91
asynchronous iterable —- ¥ %R AL, )ﬂ\):z’g E’X function —- &E#, 90
160 KLp, 01
asynchronous iterator -- R H %R E, 160 k3%, 28,91
athrow() (agen Ji%) .87 callable — iM%
atom,.SO object —— XT#£,23,89
attribute —— B, 20 callable —— T A4, 161
class, 28 callback -- [EiA, 161
M &, 106 case
@)ﬂ,SS match, 120
B FEER, 20 Ehz 120
ﬁﬁ‘%’ 20 case 3,122
KL, 29 chaining
TRAE, 102 B® 107
W&, class, 28 kb?}i’ 93
W, % 3241, 29 chr
attribute —— B, 160 WE R, 22
AttributeError class, 161
5%, 88 attribute —-- B4, 28
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attribute -- BEM¥ BE, 28

body, 46

name, 131

object -- X%, 28,91, 131

statement —- i%fp],l»%l

% %, 106, 131

L, 29

1% 25, 36
class variable —-- %74 &, 161
clause, 113
clear() (frame ¥¥) ,34
close() (coroutine F¥) ,57

close() (generator F¥) ,85
co_argcount (KXAXT £ & 1), 29
co_argcount (codeobject EM) ,31
co_cellvars (RA%f £ & t), 29
co_cellvars (codeobject E) , 3l
co_code (XA %f £ & 1), 29
co_code (codeobject EM) ,31
co_consts (RALx}T £ & 1H), 29
co_consts (codeobject E) ,31
co_filename (XA % £ & 1), 29
co_filename (codeobiject E) ,3l
co_firstlineno (K} £ /&), 29
co_firstlineno (codeobject EMH) ,31
co_flags (KAt £ /% M), 29
co_flags (codeobject E) ,31
co_freevars (AT £ & 1), 29
co_freevars (codeobject E) ,3l
co_kwonlyargcount (ARAsT £ &), 29
co_kwonlyargcount (codeobiject JE) ,31
co_lines() (codeobject F¥) ,32
co_lnotab (KT £ /5 14), 29
co_lnotab (codeobject EM) ,3l
co_name (KT % E 1), 29
co_names (KAt £ /5 1), 29
co_names (codeobject E) ,31
co_name (codeobject E) ,31
co_nlocals (KAxf £ &), 29
co_nlocals (codeobject EM) ,31
co_positions() (codeobiject F i) ,32
co_posonlyargcount (fRAG%F % &), 29
co_posonlyargcount (codeobject EB) ,31
co_qualname (KA %5 1), 29
co_qualname (codeobiject &) ,3l
co_stacksize (RAGF £ & 1), 29
co_stacksize (codeobject EM) ,31
co_varnames (XA%S £ & 1), 29
co_varnames (codeobject E) ,3l
code

block, 59
collections

module, 22
complex number —— £ #, 161

compound

statement -- &4, 113
context manager —- T XA&IE, 53
context manager —— L+ FNX&HE 161
context variable -- FTXZEE,161
contiguous —-- # %, 162
continue

statement —-- &4, 108,114,117
conversion

arithmetic, 79
string, 37, 102

coroutine -- M#E, 56,84
function —-- E#, 27
coroutine -- PpfE, 162
coroutine function —- HWHEEHK, 162
CPython, 162
D
dangling
else, 114
dbm.gnu
module, 23
dbm.ndbm
module, 23
decorator -- M 162
DEDENT W4F,7, 114
def
statement —- i%é],129
del
statement -- iE4, 36,106

descriptor —-- #H®E, 162
destructor, 36, 102

dictionary -- F#t
object —— Xf#, 23,28, 38, 82,188,103
5K, 82
B, 82
dictionary -- 4, 162
dictionary comprehension —- ¥ # 4 & R,
162

dictionary view —-- FHANE, 162
division, 92
divmod

WEE 51,52
docstring —-— X%?ﬁ$’ 131
docstring —— X%fﬁ’:ﬁ$,l62
duck-typing —-- #F KA 163

E

e

BFFHEMELR, 15
EAFP, 163
elif

KT, 114

Ellipsis
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object —— X#£,20 filesystem encoding and error handler

else - XHRGHEBAE B RAEE, 163

dangling, 114

£ 108, 114, 115, 117

ZHRAR, 97
eval

WEEBH 111, 140
exc_info (f£ sys 23 %), 34
except

X8, 115
except_star

*b 116
exec

WEEL 111
expression —— Fik =R, 79

generator -- 4 k4,83

lambda, 97, 130

list, 98, 101

statement -- &4, 101

%4, 96,97

yield, 84
expression —-- Fik#, 163
extension module —-- ¥ EH, 163

F
f'

BRFAEFEM 11
f"

BRFIFETEME, 1
f-string —-- f-F 4 %,163
f_back (W), 33
f_back (frame E) ,33
f_builtins (M/&E1M%), 33
f_builtins (frame E) ,33
f_code (W), 33
f_code (frame EM#) ,33
f_globals (M /&H), 33
f_globals (frame E) ,33
f_lasti (Mi/EMH), 33
f_lasti (frame EM#) ,33
f_lineno (Wi/&ME), 33
f_lineno (frame E) ,34
f_locals (M/EMH), 33
f_locals (frame E) ,33
f_trace (W/&), 33
f_trace_lines (M /EM), 33
f_trace_lines (frame B) ,34
f_trace_opcodes (i /&), 33
f_trace_opcodes (frame E) ,34
f_trace (frame E) ,34
False, 21
file object —- XX £, 163

file-like object —- XHR X%, 163

finally
xéF, 106, 108, 115, 117
find_spec
finder —- &#H %, 68
finder —- H#HE, 67
find_spec, 68
finder —- #H#H %, 163
float
WEE#, 53
floor division -- [ FEE[R %, 163
for
statement -- &4, 108, 114
E# AT, 81
format () (R & &%)
_str__ () (Y& 7ik), 37
Fortran %%, 162
frame —- i
object —— X 4,33
AT, 59, 131
free
variable, 60
from
import &4 statement, 59,109
XHEF, 84,109
yvield from kiA=R, 84

frozenset

object —— *£,23
fstring, 12
f-string —— f-Ff &, 12
function -- E¥

annotations, 130

argument -- 5%, 23

call, 23,90

call, AP B FE X, 9
generator -- A4 &%, 84,106
name, 129

object —— X#%,24,27,90, 129
E 4,97

£ X, 106, 129
R P B EX, 24
function -- ®E#, 164
function annotation -- E#AriE, 164
future
statement -- &4, 110
G

garbage collection —— A3 EY, 19

garbage collection —— R [E L, 164

generator —— 4R, 164
expression -- iR, 83
function -- E#, 26,84, 106
iterator —- # %, 26,106
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object —-- X %,32,83,85
generator —— 4 &4, 164
generator expression —-- 4 K BFRAERA, 164
generator expression —-- 4 K #BFKERA, 164
generator iterator —-- 4 K% RE, 164
GeneratorExit

B# 85,87
generic function —-- ZA K, 164
generic type -- R A&, 165
GIL, 165
global

name 4%, 111

namespace -- fp& X H,24

statement —-- &4, 106, 111
global interpreter lock —-- & & @E &4,

165

Fl
hash

W B B2, 38
hash F4,6

hash-based pyc —— ET%HFHH pyc, 165
hashable -- # %7, 83
hashable —-- H¥a7%, 165

|

id
WE &, 19

IDLE, 165

if
statement -- &4, 114
XHF, 120
E# ST A, 81
ZHRAR, 97

immutable -- FH L L
object —- X%,22,81,83

¥ type, 81
immutable -- RE LK £, 165
import
statement —— E4], 28,109
#F, 68

import path —-- B AEAZ, 165
importer —-- % A\ 4, 165
ImportError
B, 109
importing -- & A, 165
in
operator, 96
X, 114
INDENT JB4F,7
indices() (slice ¥¥) ,35

int
WE®H, S3
integer, 22

object —— X#%,21
RrHR, 21

interactive -- X %, 165
interpreted —— @A, 165
interpreter shutdown -- @E#HXH, 166
io
module, 29
is
operator, 96
is not

operator, 96
iterable -—- H#RW4£
A, 98
iterable —— H#HRX 4, 166
iterator —— #% X%, 166

J
j N N
BFFHEELA, 16
Java
EF, 21
K

key function —-— #Z %, 166
keyword argument -- X&F5¥, 166

L

lambda, 166
expression —- Fik R, 97,130
WX, 97
last_traceback (& sys 23 ¥), 34
LBYL, 166
len
W OB, 22,23, 50
list, 167
expression —- FikH, 98, 101
object —— X#,22,82,88,89,103
target, 102, 114
& target, 106
HF, 82
2R, 82
=82
WA, target, 102
list comprehension -- %|Xki#tH R, 167
loader —— jn# &, 67
loader —- #n# &, 167
locale encoding -- #EE K EH %A, 167

M
magic method -- JEARF ik, 167
makefile () (B4EF B M), 29
mapping -- B4t

object —— Xt#£,23,29, 88,103
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mapping —— B4, 167
match
case, 120
statement —- &4, 120
meta path finder -- TEAZ&EKE, 167
metaclass -- TG, 44
metaclass —-- T2, 167
method —— F 3§
call, 90
object —— X£,26,27,90
W&, 27
Bk, 171
P B X, 26
JEAR, 167
method —-- ¥, 167
method resolution order -- % ¥ # W7,
167
module, 167
_ _main
array, 22
builtins, 139
collections, 22

, 60, 139

dbm.gnu, 23

dbm.ndbm, 23

importing -- &N\, 109
io, 29

namespace —-— @& X, 28
object —— *t#£,28,88

sys, 116, 139

¥, 20

module spec -- R, 67
module spec —- A, 168
MRO, 168
mutable —— F &AL

object —- X%,22,102,103
mutable —— F &£, 168

N

name, 8, 59, 80
class, 131
function —-— E#, 129
. #, 80
#8%, 59, 102, 109, 129, 131
4%, global, 111
fR45, 106
EHYE, 102

module, 28

4, 67
namespace —- w4 &[4, 168
namespace package -- # 4% % [E 4, 168

nested scope —— #hEEFH, 168
new-style class -- ##2%, 168
NEWLINE 4,5, 114

None

object —— X #£,20,102
nonlocal

statement —— EA, 112
not

operator, 96
not in

operator, 96
NotImplemented

object —- X %,20
null

operation, 105
O

object —- X #%,19
callable —— T AX £, 23,89
class, 28,91, 131
code, 29
dictionary -- S 4t,23,28, 38, 82,88, 103
Ellipsis, 20
frame —-- M, 33
frozenset, 23
function -- E#, 24,27, 90,129
generator —-- A4 &, 32,83,85
immutable -- A HLXZ, 22,81, 83
integer, 21
list, 22,82, 88, 89, 103
mapping —- B, 23,29, 88,103
method —-- F &, 26,27,90
module, 28, 88
mutable —— H &4, 22,102, 103
None, 20, 102
NotImplemented, 20
sequence, 22, 29, 88, 89, 96, 103, 114
set, 23, 82
slice —— K, 50
string, 88, 89
RAEFF), 22
TG4, 22, 88, 89, 98

named tuple -- B4 54, 168 WE &%, 27,90
NameError Wﬁﬁ/f, 27,90
5%, 80 75, 22
NameError (M &%), 60 Bl #, 34,107, 116
names £#, 21
private, 80 £, 28, 29, 91
namespace -- fr& %, 59 R, 21
global, 24 B ¥4 B, 87
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¥, 21,29 ¥4, 93
2 E %, 21 Hix, 93
P B SR, 24, 90, 129 ord
AP 8 EX T, 26 WE®H, 22
k524, 28, 29, 91 output, 102
&4 %A, 23 R, 102
object —— X%, 168
object.__match_args_ (HEZE) ,54 P
object.__slots__ (WEZLE) ,43 parameter —— B&
open value, ZAfH, 129
W B &5 29 B 2UE X, 129
operation W &%, 89
null, 105 parameter -- &, 169
power, 91 pass
Z#t#| arithmetic, 92 statement -- &4, 105
Z 34| AL, 93 path
B H arithmetic, 91 4 F, 68
B %1, 91 path based finder —— R TFBAEHEHKE, 73
i /R, 96 path based finder -- ®ETERZEHEHKE, 169
B, 93 path entry -- %#&AH, 169
operator path entry finder -- BEHEANBDEHHKE, 169
- (), 91,92 path entry hook -- BE&ANH#T, 169
S (Ean7),92 path-like object -- BEZEEX4£, 169
& (49), 93 PEP, 169
*(25),92 popen () (f£ os #3kF), 29
** 9] portion —— 4
+ (42%), 91,92 4, 67
/ (#+41), 92 portion —-- ¥4, 170
//,92 positional argument -- fL& 5%, 170
<(15),93 pow
<<, 93 WE &%, 51,52
<=,93 power
1=,03 operation, 91
==,93 primary, 87
>(K5),93 print
>=, 03 WE &%, 37
>> 03 print () (M £ .5H%)
@ (ar), 92 _str__ () (& %FHik), 37
~ (IF%), 93 private
| (2%), 93 names, 80
~ (BkT), 91 procedure
and, 96 call, 102
in, 96 provisional API -- # & API, 170
is, 96 provisional package —- # FM, 170
is not, 96 Python 3000, 170
not, 96 Python #BEZP; PEP 1,170
not in, 96 Python #iEZE; PEP 8,94
or, 96 Python #IEZEY; PEP 236, 111
=H,97 Python ¥ #BZE; PEP 238, 164
%, 98 Python H#EE; PEP 252,41
E#H, 36 Python BEEZEY; PEP 255,84
or Python ¥EZ P ; PEP 278,172
operator, 96 Python ¥ & ; PEP 302,65,77, 167
4,93 Python HIEZE P ; PEP 308,97
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Python
Python
Python
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Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python

A
WEEEI;
WEEEY;
WEEEW;
WEEE;
A S
WEEEI;
WEEEY;
WEEEW;
WERE;
e
BRI
WEEE;
WEEEY;
WERHED;
WEEE;

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

165,172, 173

-
WEEEY;
WEREW;
WEEE;
o
WEEEI;
WEEEY;
WEEEW;
WERHED;
e
o
WEEEI;
WEEEY;
WERHED;
WEEE;
A S
WEEEI;
WEEEY;
WEEEW;
WEEE;
e S
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WEEEY;
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WEEE;
e
WEEHE;
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WEEE;
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PEP
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
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PEP
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PEP
PEP

PYTHONHASHSEED, 39
Pythonic, 170
PYTHONNODEBUGRANGES, 32
PYTHONPATH, 74

318, 130, 132

328,77

338,77

342,85

343, 54,119, 161

362, 160, 169

366,71,77

380, 85

411,170

414,11

420, 65,67,72,77,168, 170
443,164

448, 83,90, 98

451,77

483,165

484, 47,104, 130, 159, 164,

492, 56, 85, 133, 160, 162
498, 14, 163
519, 169
525, 85, 160
526, 104, 130, 159, 173
530, 82

560, 45, 49
562,41

563, 110, 130
570, 130

572, 83,97, 124
585, 165
614,129, 131
617,141
626,33
634, 54, 120, 128
636, 120, 129
649,61
688,55
695,61, 112
3104, 112
3107, 130
3115, 46, 132
3116, 172
3119, 47
3120,5

3129, 130, 132
3131,8

3132, 103
3135,47
3147,72
3155, 170

Q

qualified name -- [RZE 4K, 170

R

rl

JR 46 F 45 B FHEAE, 10
JF 36 F4F B FEAE, 10

r"

raise

statement -- &4, 107
range

WEBH 115
reference count —- & Hit#, 171
regular package -- HH M, 171
replace() (codeobject F¥i#) ,33
repr

WE®#, 102

repr () (RE &)
__repr__ () }f & %ik), 37
restricted

#AT, 62

return

statement -- &4, 106, 117

round

WEE K, 53

S

send ()
send ()

(coroutine F¥i) ,57
(generator ¥i) ,85

sequence, 171
object —— X#£,22,29,88,89,96,103, 114

% H,88
set
object —— *t%,23,82
HFR, 82
2%, 82
set comprehension ——- &£4# &SR, 171
simple
statement —— &4, 101
single dispatch -- E4 K, 171

slice —— WA, 89
object —- X#£,50
WE &, 35

slice —— Y H,171

space, 7

special method -- #% ¥, 171
start (I k *xF £ /&), 35, 89
statement -- &4

assert, 105

async def, 132

async for, 132

async with, 133

break, 108, 114, 117
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class, 131
compound, 113
continue, 108, 114, 117
def, 129

del, 36, 106
expression —- Fik#, 101
for, 108, 114
future, 110
global, 106, 111
if, 114

import, 28, 109
match, 120
nonlocal, 112
pass, 105

raise, 107

return, 106, 117
simple, 101

try, 34,115

type, 112

1& 21, 108, 114
while, 108, 114
with, 53,118

WAE, 22, 102

W, HEEEy, 104
WE, WARER, 104

yield, 106
statement -- &4, 171
static type checker —-- #AKA L& E, 171

.meta_path, 68

.modules, 67

.path, 74

.path_hooks, 74
.path_importer_cache, 74
.stderr, 29

sys.stdin, 29

sys.stdout, 29

SystemExit (N & JF%), 63

T

tab,7
target, 102

list, 102,114

list JRfE, 102

list, fl%, 106

&, 106

P 2R 45 4, 108
tb_frame (& 4), 34
tb_frame (traceback EM) ,35
tb_lasti (B#EMH), 34
tb_lasti (traceback EM) ,35
tb_lineno (&% M), 34
tb_lineno (traceback EM) ,35
tb_next (B1# &), 35
tb_next (traceback EM) ,35
text encoding -- X ALHEKR, 172
text file —— XUAXH, 172

sys
sys
sys
sys
sys
sys

stderr (f& sys 3 F), 29 throw() (coroutine ¥ ) ,57
stdin (f& sys #3F), 29 throw() (generator F ) ,85
stdio, 29 triple-quoted string —- ZB| 5 F4F#, 172
stdout (f& sys 3 F), 29 triple-quoted string -- Z3| 5 ZF&F %, 10
step (MR *F % &), 35, 89 True, 21
stop (1 h 2 £ /&), 35, 89 try
StopAsynclteration statement -- iE4], 34,115
sS4, 87 type, 20, 172
StopTlteration immutable -- R EXE #iE, 81
S, 85,106 statement -- &4, 112
string WERH, 19,44
__format__ () (Y 5 i%), 37 Bk %A, 20
_str__ () OF &%), 37 #E, 20
conversion, 37, 102 type alias —- KA F| 4,172
object —-— X%, 88,89 type hint —— XA E#, 172
REEFF, 22 TypeError
WHEFHEE, 12 FH, 92
%4 H, 88
HALFEE, 12 U
strong reference —— i&E|H, 171 -
suite, 113 FHETEE, 10
sys an
module, 116, 139 ZHEFEME, 10
sys.exc_info, 34 UnboundLocalError, 60
sys.exception, 34 Unicode, 22
sys.last_traceback, 34 Unicode Consortium, 10
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universal newlines —-- @ F#4T, 172 print, 37
UNIX, 139 range, 115
repr, 102
V round, 53
value, 82 slice —— Y K,35
ZAf parameter —-- H%, 129 type, 19, 44
ValueError Eéﬁ(, 53
%, 93 F 8,37
values iE, 111
writing, 102 WEF &
variable call, 90
free, 60 object —— *t#%,27,90
variable annotation -- ZEAFE, 173 W £ AL 29
THIE Wk, 92
#HF, 68 A4, T
TR, 45 A& 45, 16
T4 Wk, 22,89
object -- M %,22,88,89,98 TRAE, 103
], 22 s
7,22, 81 attribute —- &M, 106
L4 F, 68 target, 106
NHAEBFEME, 15 target list, 106
XHEF,9 Aw, 92
as, 109, 115, 118, 120 1, 66, 168
async, 132 namespace -- & %, 67
await, 91, 132 portion -- #4~, 67
case, 120 ., 66
elif, 114 e
else, 108, 114, 115, 117 or, 93
except, 115 E 4
except_star, 116 function -- ¥, 97
finally, 106, 108, 115, 117 TR#HEFHE 15
from, 84, 109 T HFEE, 15
if, 120 24
in, 114 TLH, 22
yield, 84 B H
HnE arithmetic operation,91
method —— F,27 % fL operation, 91
WE K 467 FE, 10
abs, 53 RAHLF#, 6
call, 90 KA, 23
chr, 22 B, 91
divmod, 51, 52 B %, 4
eval, 111, 140 AEXZ, 19
exec, 111 EE¥:2
float, 53 object —— X£,22
hash, 38 4T, 139
id, 19 w4 Rk R, 96
int, 53 ]
len, 22,23, 50 object —— *t#%,34,107,116
object -— X#%,27,90 e
open, 29 A, 104
ord, 22 AL FE
pow, 51,52 5,34
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IR, 63
2%
object —- Xt &,21
WE B, 53
HF, 21
EHFHEME 15

virtual environment -- E#IIHE, 173

virtual machine -— E#AH, 173

TEMN
RAZ KA, 36

F 45, 22,88

FREFEM 10

Z3,22

FH O, 22
W& &5, 37

FHEFHME 10

FHAH, 10, 81

7 X
class, 106, 131
function -- F#, 106, 129

S
call, 49,91
class, 29
object —- X #£,28,29,91

K20, 28

Xt E M, 19

xR AR S, 19

xR H KA 19

B, 65

BT, 68

BER
type, 20

A SR ME
object —- X%, 21
operation, 96

W EE 5P, 81

AT
I E, 104

G
£, 66

w2, 10

TF sk a4k, 7

S, 63,107
AssertionError, 105
AttributeError, 88
chaining, 107
GeneratorExit, 85, 87
ImportError, 109
NameError, 80
StopAsyncIteration, 87
StopIteration, 85, 106
TypeError, 92
ValueError, 93

AL PR, 34

5l %, 107
ZeroDivisionError, 92
SR, 63
7+ 3,
%L, 93
7 KA
object —— X #%,87
5l &
sS4, 107
Bl &5+, 63
5| A
attribute —-- &M, 88
5| At %K, 19
FiZE:N
lambda, 97
Pz
EN
statement -- A4, 108, 114
78 2R 45
target, 108
ShMILTR Wy case 3k, 122

W
& 5
MR, 96
#AT
frame -- M, 59, 131
restricted, 62
1%, 34
PATHAL, 59
¥R
module, 20
H
name, 80
e
and, 93
operation, —##l, 93
operation, # f, 91
or, 93
2, 93
H i
or, 93
# 5, 81
dictionary -- FH,82
list, 82
set, 82
WEFFARTEE 12
¥} Z, 15
object —— *#£,21,29
£ ¥, 21
A 21
B¥FEE, 15
H 3, 19
type, 20

e ]

213



The Python Language Reference, A {Thi4 3.12.4

type, immutable —- R H L X £, 81
EHFEME, 15
XA F A, 32
W=
i, 105
TR 80 4 SUF A, 12
2
dictionary -- FH#,82
list, 82
set, 82
KR
E 5,98
1
expression —— F}ik=#, 96,97
4 H
sequence, 88
string, 88
% B #, 22
Wik B
class, 36
TR
output, 102
P C, 11
RN, 139
ARiE, 4
PR 5
MR, 96
IR, 8, 80
%
AT, 34
HRER, 34
BAFHAEFEME, 12
while
statement —-— &4, 108, 114
R TR, 120
Windows, 139
with
statement —-— E4], 53,118
1F, 91
bt %%, 38,93
chaining, 93
KkME
W7, 98
1,92
£
¥EBk attribute —— B, 20
ER,6
M3
B 5, 96
R 5, 96
R
object —— X#£,21
¥ F, 21
B EBFEE, 15

5 %5 B, 96

BRFFEESE,6

writing
values, 102

Y

yield
expression -- R®K R, 84
statement -- &4, 106
KT, 84
=, 85

Z

Zen of Python -- Python z##,173
ZeroDivisionError

R, 92
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