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KZHF ML T Python M)A “RZOiE 7 o FEJPRBIHIEZE IR, RATWRS BB MER. .
ARNEXZET, NERE. BIRATE AE library-index 4. A XAEFWIEIEXNA, EHSH
tutorial-index . X} C 5 C++ f2)¥ 51, FATIEBIRMLE T T : extending-index 7148 T W[ 4% 5 Python
JEMHL, c-api-index NPELNN4 T C/C++ RV IO .
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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
VAT IXAER % BB SCRINS T8 AR UL SE 5 B, (B AT AE S a— L8 S, Pk, WARARERH
KR HARSEARIX A SCRSAE Python BB SCHl—ild, WA INTE AFTHEN, Shs ERAIMSTE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA )

1EME 5 27% SR LIS 2 9 SE LA R R S R - FLARSEBUnT e A Aol as, 0 ] — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31)" 42 i Hl i) Python SEBL (R T HAt— LS FL 147
HAAESEIN), AR A AT 3%, Rl S B S B BRI B, RS K
PRI SCHN IS 2o Bk R — LU iRy SR

& Fh Python SEELFRA A —LE N EANFRMERIBLLR . A CAY SO AT 2 L library-index 25|, DR BB M
SAERHE e, AR EAT R AR A B A SR

1.1 HithseZ)

HARE 5 Python SEBI2E R A5 8 de) 12 IO WG, H oA — S Al S B 4 e 4003k 1 D P2 o8 1 o L i 5]

IR

I ) S BLAT 4

CPython X2 FR I RELL4ES 1Y Python SEEL, DA CIEFHE . Hiiih 5 Rl 7E 358

Jython DA Java i35 4i 511 Python SCH. IESCENRT AYE R Java B HI A — A BIACIE S, sl mT DA kA 72
T2 Java KSR A . AT RS 245 B TR Jython 93

Python for NET 5285 Fx b (i ] 7" CPython SE8l, {HJ2J& T .NET #6455 H I H. ] PAG[ ANET 2K FE.
ERA)E 2 Brian Lloyd. A2 T ##i44% n] 5[ Python for NET 71,

IronPython % —{~.NET ki Python SZ8l, AN[E]F Python.NET, iXJ&— A4 ik IL ) 5224 Python S8, Ff
22 X% Python AURD B 2413 4 NET B 7 4L . B RA1E H w2 4% €11 Jython 1 Jim Hugunin, A8 T fi#
WZEH, S5 IronPython M3

PyPy —/~5¢4: ] Python i 5 4R 51 Python S8 . "B SZHF 2 HABSC BN B P45, BilandkskX
SCHRE AR SRR S . T H B B AR 2 — @l ey s i RERs (BRoAE 2 ) Python 455
) SR E S A SR . 25 B 0IAE PyPy T 11 3REL.



https://www.jython.org/
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DAL SESE AR AT REAE RELE T -5 IS5 SO TR G 225, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR TS0, PABHRE VR IEAE B A XS B MR L AR AR 2 T R ARG

1.2 #riE

AR FRIESRAT IR A A SR T 200 BGHERY BNF iEVARRTE . XA DA R 8 SRR

name = lc_letter (lc_letter | "_")x*
lc_letter = "at..."z"

%—4T#R name ;& 1lc_letter ZJGHREANHEA 1c_letter MITFKIZ. 1l lc_letter NZ{ERH
A ra' B 'z FRF. (CEBR EAEARSCRY PR 2R BRIk 2 SCIRERNEE B A K. )

BEAMBTTK 2 — 2 FR (R E LRI FR) Ik = o=0 82K (1) BT R R ATRTT, ER AR
R E R R R BRAEART . B () FORE— T TR Z IR ESL, KM, IS (+) Fn—REZ R
A, M STRINA (1) FoR TR @EE, X NAE TR . * Al + B
FISEE e i B, B[S T M. PR FIEESIES SN SHEER R T2 RIEA .
ST H R —FT, FVFZA IR AT R & A ZN o N2 AT .

TEVATEE AP (BRG], EBOME TP YE: t =4 )05 0 R A 735 P IR R e E (7))
DX TEJFE ] A A T B ASCIL P4 . FARTR S (<. . . >) R A A2 X T B S5 i AR IE S fid
BT DAKE A B SR P P A7 R

SR AR SO WP AIR (R SORME s SCRAFAER R XA Jal3E R SCVE T A
P TAT T RITAE SOWAE T ivE e BT AL B TEAT I . 76— 5571 WA AT) FP TR BNF
TSR IR VA E S AEZ S B E T AR FTA E

4 Chapter 1. i



CHAPTER 2

RS

Python /71 A AT &5 BEHL, S ASENTER 002 390k 547 S LE N AR, AFE NGRS
PHIFEAT -

Python 52U R 7 SCA 5% A Unicode RS x5 g s B 48 € 5 SCAR 0 gmts, BRIACH UTE-8, L
PEP 3120, JF XA BEMITIN, fiil & SyntaxError,

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

2.1.1 BT

NEWLINE JEFF 3R G U2 3T . IBR AN GERE I B AT 5, BRARA)R SR NEWLINE - (i, &6
WA ZAT TR o R SR AT, — DB A 2 AT BT

2.1.2 Y817

YA — POV FAF, ATV Z R P SCUFFI A H Al AR AR HEF- 5474 1741 - Unix ASCIT
FA5LE (¥47). Windows ASCII 45541 CR LF  ([alZE4:47) . 5= Macintosh ASCII 4% CR  ([H]
%) NEEWATE, XA ENEH . AR DA ER LY PR TR B 2 1R 4F

A Py)thon i, & A Python AP FJEAL A7 H3 G C ARMEMI B4 TAF (\n, 3R ASCIL 54§ LF, 17
ZIIXEPR



https://peps.python.org/pep-3120/
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213 &

EREAIS (#) J13k, EYEATRREIL. EE, S ARTFAT R FHE. FRIENHEAToHN,
I, FERACRBEATER . VAR

2.1.4 xS F=EA

Python JHIA2E — o 58 —ATRYHREICHCIE WAL coding [=: 1 \s* ([-\w.]+) B}, HHBESYPUIESR

Ay R X AR EE — 88 T IR SR gift . SRRl S —17, 7E28 AT, B —47
WL R R i AR e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

BB RAR, BRIAG TS UTE-8. A, AR SCPFR 551 UTE-8 “FHF AR (b \xef\xbb\
xbf"), SIS UTF-8 (iX/2 Microsoft ¥ notepad SFAK {3510 .

USRS T g s, g A% S 2 FRas 2 Python IR (2 0L standard-encodings). #ftg X x
BOUT A IR, BT E, R RAR AT,

2.1.5 RABHET

PIAS B CA_ B BRAT o] SR (\) DR — V54T, AUWANTR : DAATE T AFER B RE N Y St
FLEh RS, WBATR-S T AP N2 T, FEMER SORATL S5 A T4 . Bl

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

PARCRIALZE R EOAT, AREMIERE: ML M AREPHEER . B8 FmEsr, KBHIAREPHEIRAT
(a0, B A mEsh, AREHRRALILIRAF D) Z P BAT) o OB BETE AT Y745 A3 5 T
B A AR B R AR .

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

WSt AF P AR RS TIOR8 AR ST, B B2 A NEWLINE 7%
P, RIS BT (RS0, (R SRR,

6 Chapter 2. a5 47
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21.7 AT

RS, BT #0045 . R AT 2920 (RIS NEWLINE JEAF) o A H B A TG
A, 23 EATROAR Ry AT REDR BRI - SRAK - T EPE3E (REPL) AYRARSCHr sUMAR ] . ARt BAR
R, sEarHrRET (AESHEEERESR ) HaRST R AG1ER .

2.1.8 4gi#

AT IS ARF (BRATRIRAT) TR Mgt 2, JuEifmgik.

HIRSF (AR ) B — 2\, gl il BA02 /A A5EL (55 Unix (REINPREE—20) . o
M EZ FAFRI A B E T AT Z R . Gt RE F AR LI T 2478 | R Z A 25
FRFERAE T ik 2K

TSR A R RAFR S A AR g ), S A S IR 5, = A AR — B0k S 8O BB IE 5 R 5]
AR, MImfitk TabError,

B AR TEG . KTk UNIX P& SCAR a4 A B R bE 8 2078 JE SO iR R A S48 17
TAMBTERE, AEFEA s B R G ERRgE i E

TP SRR, gt BRF 2 W20 LT W AP AEA T 1 25 AT P H A 7 B RCR A e  (filan, w]
RESHEHEITHERENE).

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

BEHCCIFSE —4THT, JERREA—NZME, RBEASWEER. HARNZFEMIR B TS .
BT R T4 2P SR TAT IR . WA SE, WAL, QAR T2, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S 2 EREEY —: T e TiZZH
A BUEAS B b, R — e A —> DEDENT JEfF. SCHERE, P HEIamE R T2
BUEE B —1~ DEDENT 47

NHIH) Python AT 4E R Bl AR IERS, HETRA

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[:1] + 1[4i+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[:1] + 1[4i+1:]
p = perm(l[:i] + 1[i+1:]) # error: unexpected indent

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

(SEbs b, MRS T AT =80 ARG — DRI TAE T & R - return r AT
UNIWINGER OO i)
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2.1.9 EHFENZEEFH

BRARTER AT SR B AT IR N, ZSARAE . HIRAT . 052 AT T DAG R TEAT . AR AT
AR RIIEAT, SREM A4 0 (B, ab 2— AT, ab WEZ2PIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4}, it #RiR4F. *4EF . F@E. E54. 2 BFSEA. A%
(FRRMATLARAFRAN) ARIEAF, WHTREST. FE SR, NAZRL, SRR ERKNFER
HIRAEIEAT

2.3 FRIRFHIXEF

RV (BFKh B4R) B SR
Python R4 AL Unicode FRMEREE UAX-31, IFMLA T F 30 AU 51680 B PEP 3131 .

£ Python 2.x —#f, £ ASCILJEREI (U+0001..U+007F), HARAFPFFFAFH: KANEFERA F 2. FXI
& _ . B0 &9, (HRBEART k.

Python 3.0 5| AT ASCH Z AN L F4F (1525 PEP 3131), X245 0 2f# fl unicodedata itk
H ) Unicode S 447U 3 IUAR

PRIRAF I B R, HX KNG .

identifier = xid_start xid_continue*
id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo,
id_continue

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

xid_start n= <all characters in id_start whose NFKC normalization is in

xid_continue
_b3& Unicode ZE511R5 11 &
¢ Lu- KB
TRV NEEC:
o Lt-AEKE T
o L - K
. Lo- AT
. NI R
* Mn - JE=HARA
o Me- TR
* Nd - 3T
o Pe- BHRR
* Other_ID_Start - 1t PropList.txt H @308 S T SOk 1] R ARSI A1 3K
e Other_ID_Continue - 7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

— /3% H} Unicode 15.0.0 /1A 7] FARIRAF A AERIIE HTML SCAERTHE https://www.unicode.org/Public/
15.0.0/ucd/DerivedCoreProperties.txt $iH

8 Chapter 2. a5 47

"id_start
<all characters in id_continue whose NFKC normalization is in
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231 g5
DRI S, SRR R4, R FREAR . RIS AT 55X S 54—

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 KRBT

3.10 i Eh e

FEARIRFFOUERFE B R SCH R . BN X #EF . match, case, type Fl _ SEARIRFFAERFE
RSP R R IIE S, (HXA R R AR 2SI, AR AR T R

VENER AR, EATTREWSAE F T M B 1B ) (R T SR PR -5 AR RR IR 24 BRI B D ) 2
match, case fll _ BfEmatch iERFH. type B type EA .
TE 3.12 BUE L type BUFE & — R BT .

2.3.3 {REMFRIATFSE

FUCRRRAFE (BR T X5 ) HARIRS Lo XERNMAR LT RILFHFL, HAFRILEE R :
_* R&W from module import * fif§ AL
_ fEmatch iBRNFK) case B, _R— ANy, BEFRREART.
TEMZ A, AL HAFRES 2R R —YORMER SR EVE & _ H . (B print SNEREI—EN
TEfET builtins fFk,)
;’;ﬁgﬂﬁﬁ, _ e NEHR IR EEEPUNRMA” FIK” 4 H, {HX] Python 78 By kit 2 Toky

ik _ W TEREBSOR I gettext FIHIRS.
ERAHEGH K& LR A &

_*_ RGENIATR, W AR N dunder” o X L2 R AR RS S SR B (UFEARUEE) B . PR
H ARG E AP K BEIREE W AF 7k 7 ik 47k GFETT . Python KR MUAS Hif /i L Z 1L A FK.
EAEBLR, AR ARG _ x_ ZFRE SR, #B AR S B S R R

_* BRA SR E X, WRAHRA—FREEXES, Al IR ZRE” A JE k2 18]
PR RRMSE . FEILARIAA (BFR) .

2.3. FIRFFRIXRT 9
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24 FHE
IR PSR R R

241 FHBREFHRFHEE
P X

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rg¥" | "Rf" | "RE"
shortstring u= "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "r''" 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 n= bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = mrrrw Jongbytesitem* "'''" | '"""' 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>

X A AR IR — AR IR H R S AP A RVFAE stringprefix B bytesprefix 55T {HAY
HARER D Z A B P75 A2 o A B A% 5OPS IR 2 SO 5 AR IR SO 30 4 H 4 A s P B DU ERA
UTF-8; & W.% # % ] —7.

BB PR ) 7 T (AR ] OGBS () BOWE S (") FEEA . EATTIE T DA O 34
ZARES G SRR GUEF I = F 515 F4$). BT (\) PR RS T80 P47
SR SCBIN 0, RIS SO (\n) 2017 47" B3 i AR X BAT Rk & U P AF b AT 3, 1
WHRATAT . IFHLA B E G55 . S5 TR U7 2 ZFRG.

FATERFIEZMAIZ 'br 8 "B EMERA bytes LB, AEIA str BSEHI; FATH H AR
5 ASCIL 4% ;s FATHREUE R T4 T 128 B, hZil % L3R .

FAFRMF TR AT UGBTI "o 5 'R, BN RAEFA S, JRREARILRORL SRR A, R
PATE LEAE. B, RGP ANEE L \U F1 " \u' . 5 Python 2.x i 4f unicode “FTAMEERAEAN ],
Python 3.x LA SCH: "ur' AJVE,

3.3 B EhEE: B EA TR v I, S tor ' W[ LA,

3.3 B RE: SCHF unicode FIH{E (u'value') ALY, ik Python 2.x Fl 3.x HATACHS i 4Ed T
fE. N PEP 414,

IR "E B F BTN R ST AT e, £ nl s e B, BARRS
'brEf tut A, B, ATAE ARG, (RN AR AR S R S .

=5 A AT DAL B AR LTRSS (RREORE ), B TR, A TLILFmEY, K&
X =A% (515" 2BAFEENFER, T ', Wl )
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L3I

WRBRIE "o 8RBTSR, FATAR R ATER I E A, B SUT I PAZEL C ARER LN A TR . AT
(e SO BT -

®BXFY | &E #&iE
\<newline> | ZIW& SO RHT 5404 THF (1)
\\ ML (\)

\! HElS (1)

\" s ()

\a ASCII %5 (BEL)

\b ASCILEFf&7F (BS)

\f ASCII #7175 (FF)

\n ASCII #4775 (LF)

\r ASCII [[/ %45 (CR)

\t ASCII K- 245 (TAB)

\v ASCI 2 F il 2FF (VT)

\ooo J\BETIEL 000 F4F 2.4
\xhh TR hh T75 G4

TP IR IR SO 51

BXFT 28 #iE
\N{name} Unicode £t 72 144 "~ name HIF4F | (5)
\uxxxX 16 A7 7S HERIE ooo AL FEAF (6)
\Uxxxxxxxx | 32 i 16 FEHIE xoooooox B46 745 | (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.'

AL RCR WA A =& 71 5 5445 %, 808 RIFE S F 4 ¢ 5 @ AdtE kil .
(2) 5 CHri—2, B2z = A\t .
TE 311 OB MG BUE KT 00377 W NEHI 5% P51 £ 774 DeprecationWarning,

TE 3,12 BUE MG FUEKT 00377 /Nt filE LAF2 7 E SyntaxWarning. FEARFA Python fitA<
HUB R A SyntaxError,

3) 5 CHRUERR], DA+ IR -

@) F9 FmEF, PR R SO DA B R AT F4 S, X
LI SCR LA Y B AT 434 Unicode P47 -

(5) £ 3.3 S A TR 514 1308
(6) WA 4 A 7N iBE R .
(7) FIRALRE Unicode FAF. AN 8 A7 b il % .

5 CHRUERT, TEiRRBIREE OFIITE AR ILEREOR B, B, 4 oh 2 RARG R AT, (PN, XAy
KA WA SOF I, BRI M AR PRI ) R, R IRTREN, TR
L S 5 JE T TeiR Bl v 51

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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T 3.6 R M ANAIHFIAEL 744774 DeprecationWarning,

T 3.12 WO ARSI U d) 774 SyntaxWarning. 1EA R Python MUAS Hff &
KUK SyntaxError,

BEAE SR IR R, 5145 tn] DA R SO, (R RCRAT 2 R B ER AR B S filan oo\ e S g
FAFH A ST AR T REFLANE]S; o \" MR AT R (AT ARG
TR PCRALEER) o UHAR, RWGFEETERAEAN R 2 (AL RIS 19). B2t
o ORI TAE I E RPN TAT, R R ST

242 FFRFEESH

PAZS Ao B B 2 RSP A R sl AT R E T, W RRR S 545, ST &I 8E. Bk, "hello™
'world' FF T "helloworld". MINEEATFEIAML, RIRPRH FAFER -2 T, B0 AK
AR E AR ER A IR, il

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

)

R, WIIRTEANERZE L, g S, sy, G PR aRB AT+ B8R, B

VERR, AT DAk A TR BRI IR (B3I R A AP A = 5| B4, Ml s
PRI E R ] A S A0 P AR P A

243 BAFHEFEE

3.6 AN

o X A B SRR foting JEFRET (£ S R RS AR L. SRE R T BB,
BIDA () BRI . ST AR F I SRR, R AP (R ATAEE TR 5.
BAEFTIEARC AT AR, T, SRR I TR, 7 SUFHIL 2 e . YIS,
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 = "s" | "r"™ | "a"
format_spec = (literal_char | NULL | replacement_field)™*
literal_char = <any code point except "{", "}" or NULL>

BAEFES {0 30" ) WO BRSSP IR P E AL B . BRAEERE S {0 AR
LA Python FIKATT KB 7 BL. FERAEMEETS =", ARG, FIRHBRFRIEA IR KL,
R OITHI) . BERABCS " ARCER B, BT DMERS ' RISl iss . BB
PAGTESRS 1 RS R

AT FIRE T 2k & 5 B %5t Y F5 M Python 2k FRab B, (HA/DRBISN, =3
RV, M Lambda ALK < = FRLAR AN ES WH . 50 RIEAHIAER LT
FFH A BT SR e B BT SR AL B ek nT A 35 | S A =55 f-F47H i dl
EHATAT TSR B BN # JRTRIITA N AR (RIS RAEE SRS 5dit) . FEXFh
WHOLT , B Belb AU — 4T 4

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

£ 3.7 B Python 3.7 PAT, RSB, A FVFAERE S AT o P {E AP il awai c ik
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A5 &asyne for FaIHET.
75 3.12 WG 76 Python 3.12 2, 7R ALVFLE £-5200 £ 0 BS 7 B (R

FRXBGES =" B, B NAERERIAASOR, = L SRIESER . AT AR Rk e e
W9 U A, o= ERERE. SR RRER I, = BOAT AR repr O o i TN, B
WA ZRAAR st (), BRARRIA THETE e

3.8 B EhaE: 5 ="

FoE THH AT, RBACRKMEMEE RS, Fg1tb. FIAF s A str () FHsRIESSR,
"' J{H repr (), '!'a' FHM ascii ().

G format () PIBOSERAITAR AL . A5 UL PR AL 4 R M SR format_ ()
Tk AR NSRS DLAFT MR A 5458 . ML S RS A IR TR B P AR O B A

IR JE PR AU IR AT AR R E I B e B X S B BOl il VLR E AT B 2 o 7 B A%
%%ﬁ,@%Kﬁﬁ@%ﬁ@%ﬁﬁ%%ﬁ?&oﬁ%%%ﬁﬁ%ﬁﬁ%é%amfmmtoﬁ%ﬁ
JRHAHTA -

RAAC PR FIE T CADEE (B2 — R T BONREYR 7 B 2 AP IHifE
AT I E AR IR -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line "

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

>>> f"/{line 20"

"line = The mill's closed "

>>> f"/line 20"

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

AVAER T B E AN P AR5 528

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

T 3.12 JUCHEE: 7E Python 3.12 Z B R VFE R e 7 BrH B 5 A2 - A AP AR A 51 5 284
By Bl se VR SO I £ DA S HEHAUI 5 R ] 8407 5K

>>> a o ["a", "b", "c"]
>>> print (f"List a contains:\n{"\n".join(a) }")

CHTgkzs)
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(& b))
List a contains:
a
b
c

e 3.12 iR FE Python 3.12 2Z |, f-"P 45 5 BB BEN AN SRV SR
AR 2k, AR P A A T A BE A SO AT R

>>> def fool():
f"Not a docstring”

>>> foo._ doc__ is None
True

Z PEP 498, [ A AT PR R, NS AF R LEIAI K str. format () .

2.4.4 BIEFEE

BAE I EA =FP2RAL BR P A P RBeF e (S Se o R 1) -
TR, BETHEAS RN Kbk, -1 F080eh—IusFAr - M5 E 1 G-

24.5 ER{FEE

SO T ST

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "O")*
bininteger = "o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = T, "on

digit = "om..."on

bindigit = "o | "

octdigit = "om...mm

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

BB IER R BEBA RS, BE— BORE L3 n] A

HERMERS, 2 TFHEFHTRIZ. TN T 0487, I ES . PRIKERTZ
], tRlfE 0x SERAE AT .
%%,%TOM%,+ﬁﬁﬁ?%%%$ﬁﬁﬁ$o%%EPwMﬁomzmﬁ%%C#ﬁAﬁﬁ?ﬁ
RIE

LSV ERTTIERNGTL U

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

£ 3.6 BCHE B SCRAE T I{E S, TR 41805
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246 BANTEE
R A SR

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

fraction = "." digitpart

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

VR, MROTI, REEOMRS RG> B A 10 R R B, 077010 AR, FORMEIES 77e10 M.
T B I SR R T RAR S . BT S N R R 2R

PP R E R BN -

’3.14 10. .001 lel00 3.14e-10 0e0 3.14_15_93

£ 3.6 JOE R BLE SCHRHE T HI(ES, N RIZ 4807

24.7 EHFEIE
M BT B AIVE G AR

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

HE R T (E A S 0.0 IS8 S —xhiF i Bs , EATMBUETERIAIE . QUG N F W
SR VIR 8, BN (3+43) o MEECF AR BT -

’3.14j 10.3 1073 .00173 1e10073 3.14e-1073 3.14_15_933

25 BHEHF

BEAW TR

+ - * * / // % @
<< >> & | ~ ~ =

< > <= >= == 1=

2.6 @ TF

PAF IEAFAEVEIER T 2 B A -

( ) [ ] { }

’ : 7 = —->

+= -= *= /= //= $= e=

&= | = A= >>= <<= * k=

ALE AT DA T s O R R T E . = AN ESA RO B IEAT . SR R R R AT,
PEWRE D FRAF, (Ht ] AT 5

PATT ASCIL FAF AR L, Xkt s 2 E 3
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R

PATR ASCI “F4F AT Python. FEF A5 7 I (HETERESMI AT, 1 ELHA A -

’ $ ?

gix
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R R

31 MR, EHS5ARE

*F % J2 Python HFOXHUEAYIME . Python e o i BTy KRl i lo RO G 10) K R ARFRH . (IRl
BCEUL, I RS AT B, RSA SR X RN )

BAXEIARHIRRS . REUAE. —DURYEES, BRARRT AN AR AR H AT
RIS RAENAT R AL . 1 " 34T R] DAL A X R R S R AR id () R EREIR [l — R
FHAR SRR

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

XA I IEI R TE RS G SCRFERAE (B X GO2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGE CRRAGERXG). ST, —IXR ZRERAN
AL o

A LRGN AL DAMCAS . A T AR AS RS RAEARN =T A %5 AN ] ABCAR R0 RLBERR A 7R o 2 A%
Foo (ARG RURA EX AT RG], H)aE WESCER, ArEEbBSUE; HE2X
B IETAAENSR, FAE &I RERAN BRI, AT 4% 45 [ T A BER
AR, Sbr SRR ) — RG] A i HEE R E /Y s BN, BeE . PR AT AN AT AR
1 UL AN S F 2 ] A2 1Y

MR B AIEE IR, MICIETT RN EATA] RE S B IR mic.  Feifr By S B HEIR 3%
[ S B e A 2 W AL A - ey S BRI Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython SBU4IYi: CPython H R /U7 A (W %) SERAMIEAFEREBIR AT RO R, STENRA
A7 R B 7 B SR R Ay, (ENGRIE I S PRSI BR . 55EF gc BB STR T g an g
PEROGER LI A KA R HASE S A A 94747750, CPython BUA 7 sUB AT RERAS . 2K
AN AT IR G SLRIAEEALE] (T AR 24 8 e S8 X 5 PR S0 o

YRR B S B BR R S0P K ) B8 T RE 4 IR HN DL T 2 Bl Il WO r X R AR SR AT . b TR
Wt ry..except’ iR H AT BEL X RARFFAAE o

BT G SN AN SEIRA SR, BIANFT S B . 24X Gl 1 A A [ s R S YR L N %
SR, (Al TR O AR A, XX SRR it T I A R AN S R A, Gl —
close () Kk, smAMELERRF P BN SR . try .. finally WEAAI with {EAHRAL T P17
BEAR AR B 5 K.

" l%%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p it 7
G

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

RS RAT R LB . B X5 4 5 1) B B AR SRR b2 B i TR AT AR 2
A, S HHEREE SR bRk B A R 2R B BUE AT — B R 095 R, T a] AR 2R Ak iiX
ARG . BlIfEa = 1; b = 1 2ZJ5, a flb ATRESWATREARSHG 1 [/ — ME N —RXT 4, Xk
FEAESEH, HR2AEc = [1; d = [12ZJE, oM dBEESIRRWARE . EhpHmdassg. GEE
Fc=d= []M@RFR—DXEBEMEL c F1d. )

3.2 IRERBEREH

PATF 2 Python WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,
ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E
AP A A o A R AR Y

PAURER A KBRS Rk RS 3R Bl . X S JE AR B S p R T s E .
IR E AER A T BE ST

3.2.1 None

WA —FP . R — A AR R R . WSl I B4 FR None Tl fEFZHLTE
BOARFORZME, BlAnAR B A AEWIR [ HERY s 4CRR ] None., B2 BN

3.2.2 Notlmplemented

BERA A —FPIUE. R— A ZER MR 5. X G0E I N E A PR Not Implemented P54
(5 AN 5 BB PR MR S B i AT R m Wz S W LR A (FRREs & MR LR IB S A Ykt
SR A B PR R ) BN AR AR

1% 2 I, implementing-the-arithmetic-operations .

1 3.9 BROE P VR RAER M Not Implemented DLW . EART H TS B, (B4R
&l DeprecationWarning. BEX¥HEAR IR Python fiiAs 15| % TypeError.

3.2.3 Ellipsis

PR — R RE. 22— RAIER MR, WX RELFHEE ... WNESFRELLipsis
. ERZHEENE.

3.2.4 numbers.Number

BTG B P EEIEE, SN ARIB AR AR N B R BRI 45 58 . KX SR AN AR 5
jagﬁﬁﬁﬁﬁﬁﬂﬁoWWm*%ﬁ?%%#ﬁ%Mﬁ%¢%ﬁ?,@&%@?ﬁﬁﬂ*%ﬁ?%
IR/
RN TFARFRER, fi__repr () Ml_str () Fili, HATFFEEN:

s ENTRAMIET M, ARG ENRRMERN, Ko ERA R EIR .

o FORASTERTREMITE 0L T R AT 10 2

* TRME, BN REFER AR 20N, HASPER.

« KEWMZE, B/NMUUSTRFEREANZZIN, FASPER.
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o IEFCS U S KT EN 2PN .
Python [X 73 #EHUH. i s ZAAIAZ AL

numbers.Integral

BEI RN BA R AR, (R4 IE RO KD -

Frils BAEEORANAY B AR S SRR AL R iz SR A A B A R

TP A PR

1 (int) PIXGFTITEINOREE, (2T TR (IE R A . e Rz
L\ THEHIROR, AL 2 BN R, TR S 6] 2 A RN 2

AR (bool) K4 37 (K False il True. 103 False il True (MIPIAE S RIE 01 KT
% MRETRRRI THRA, P ROEAE AR 004 BB 0 A 1, BIAMIESL
FAEREH A R ER IR 4 SR I S5 "False™ B "True",

numbers .Real (float)

WO G2 R R AR UONS B i 8 HE T B 2 1) UL B A 1 AR B 52 1 7 IR 2 RO L A (DA K%
C o Java SZBH), Python A SRR HURGIETF G SRS & R IO P 2 18 AL B RN A e, (HIX Rty
A ARXTAE Python H X ST B AU AGT WO 18, PR A B ol B 35 W b 27 L 00 T 5 A2 15

a
k.

numbers .Complex (complex)

BEZEXT AR A— X BILs G A BORS BE 7 i BOR R R S B . A PR S R IR R R 2. — AR %K
{H z RSB AR ]l R @ e 2. real Ml z. imag RAKH.

3.2.5 &%

BEIRRFTR AR LA RS WA BRA P4 . IWELBREL Len () WTIREI—NPRIR 45 H &) . 2—1
AR n i, REIEUEHT 0, 1, .on-1o P51 a (6 H i nliEd a (1] 8%,

FPAE SRR A a (i3] WRRRGIS N KT &H, @<=k <j. BERRAR, FAMY R pe—
NG FHIRBAME T . FTFIIMRGERM 0 FFih.

AEFFINE SR A S =4 step” JESH)” RIS ali:j k] 8 a PRGN WA RH, x =

i + n*k,n>=0Hi<=x<J,

J A ] AR AR RS I PAIX 73

FEIEFS

AL FPB| B G — B ATEDRA REFF UL . (SRR SR AT RGN, AR A g2
FTPABRARR s (HI, — AT AEG R BT EET | AR AR R A RERAE Y . )

PATR 2 T Al 2R R 4

TR FAFER 2 H A Unicode 47 E L1 . BUETEFIFE U+0000 — U+10FFFE Z NIFTH
P AEER AT AE AR R P . Python J%45 char 281 T2k 744 5 BN AL i — K BN
1 FAFER RS . WEBRE ord O A — AL P B o BUEIEREIAE 0 — 10FFFF 2
WHEEHEG chr () WP PNBUETEEIYE O - 10FFFE 2 NAYEEEGE A KB 1 R 45 Ep Xt
%, str.encode () A RA 45 @ W) SCAR g% 06 str #40h bytes, 1 bytes.decode ()
D] DA FH A S PR B2 B SRR B84

3.2. FERBEREN 19
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JeAl — el 4 H AT DURAT R Python Xt 4. & WA E A L 4% H 1 7C4L 12573 B i) 2638 20 i
A H B ocdl C Bmiedl’) nl @ fE 2k UG i — 25 8 M i (— A b AR B R Re )
KT, PGS iR B Pk A ) . —ANas TOLH AT R N 2 R 2 Y (R 3SR e

T AR A AR e KBRS 8 Y, PABUYETER 0 <= x <256 A
BFER. PR (B b abe) FINER bytes () MERS i HH RGBT R 5. F7
X GRT PUE T decode () JFYEME NF4FHE

g

T3
AR PR AR AT TR A o AR R AR RO VR LR e 2 (R TR F AR -

#{E: collections Ml array FEHRERAL T R AR P41 B o L 45+

B PRR A A 0] 22 51 2628

Bl B4 H Wl DAZALRE Python X5, 5112 iy I 7 46 S 1L dZ 5 2 B 2 A .
AT 0 50 1 A5 2 T0TR SRR )

TVEAL FRANRE T AL v DA N AR bytearray () MGk QE. B RN 2R W
(AR AN WA ), FEHAU 5 7 AR L 32 D RIS REARR S5 A n] 221 bytes X5 —2.

3.2.6 E&%H

BRGNS B A R AU T e A BRGSE& . INILEATA RS M kRG], HEE
ITATBEA AR, WAl N E KA Len () REISEA A H A SGH WH AL RS RGN, KERTF5)
R, DARIETRE. IF. ZERRIRZE SRR

X T TR TR AT BN T 2SR5 7 M A R [ o 3 R SR R R I 0 FE BRI A R A
oAl s (pihn 1 fn 1.0y, ME-—F£ET R & —4,

FIHIA WA N 2R A28 2

O WS IRAASES . TAIEE S BN set () M2 @, I BAIE 50T DaE s ) kT
B, Bl add () .

RESED WX RFRAT LS. BN Ed N ER frozenset () iG] @ . HT frozenset Xf
ZNAAE Hhashable, &0 AR FFES — N EG R TR B T UL A

3.2.7 B

WIS RFOR TR R TGRSR IES . Wl M5 a (k] AFEBUR a PIkFRT 108 k (4H ;
X AEFRIEAX R, Bl s de 1 IHA A AR, WEKE len O R BRI H
e

AU — Bl A A S 262
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F

BRI RFR B LAV AR G A R R LG AR ER ARG W& 51 R il
oAb ARSI, E A {E T AEXE SR G AT PR, HL s R T o Y ML S B () B P e i {ELDA
PRt AR 0 B S 2 00 1 3 AR 0 LM A SRR AR SE (Biln 2 0 2. 0) e
R HRZRG R — 7 A H .

FUSREAEANY , XS R AE N TSI B WP AE 7 M RO A BB I A il
ARHINGY , AER R HEA™ BT H 0T AU 2 L 2 AR R A 2 0 B U i B

FHUEAAS s BT (.. L) AREERAIE BT 2 M.
PR dbm . ndbm 1 dbm. gnu $245L T &R/ ZEAURF], collections Bt E AL,

1 3.7 fREEC: £ Python 3.6 JUZ i ML 2 PR EEHE A - 7E CPython 3.6 g AN SR, (HIXAE
2 IR 224 o — A SR Y T R A T R

3.2.8 T[HRAKE
SRR AT DA 1 R R PR B (S 0L /N):

RPENLER

FH P SCRREION G n] i i bR S SORANEE (20 5 408 SL /N o BRI I R B — S8 3R, Hirp
WA H RS R BT E XE S8 — 5.

PR Bk

B gE

__doc__ PR SO FAFEE , A Wk None s A&l FI840K kS

__name__ ZRE A s

__gqualname___ Z R qualified name. 5
3.3 B UEe.

_ _module__ ZR BT BRI 2R, A WA None, 5

__defaults__ A BAEN S B EOAS BUEA S o, A S50 s 5
RN A None,

__code_ TR F G W R BRI AR 42 kS

__globals__ MAFHOZ R & RS w5 | - R e s s | Hik
23 (4]

__dict__ A4 25 (8] S e R U T BES]

__closure__ None B¢ 1% BRI AR 51 466 I ool X His
cell_contents B ILT.

__annotations__ | FESHRENTFM. FHESIES Y, MAREMLT 'return' | ][5
W& TR BHERRE . A il LB E 2 E R, E5H
annotations-howto,

__kwdefaults__ | [VELE KBFSEONMERFIL. "5

__type_params__ | — MU R H A Bocdl, ETRHER =2 &4 5

K 7ArA Writable” {1 Jg 135 A0 KA R 262

BRI BSOSt S R AR BURI AT R S, 9 3k ] DA FH SR 5 R B I oKt o 058 1 RR S A a5 S B
IREFI B EME. EF SAr EIALLFR P 2 LR B M. RRTRAIE I N T REEME,

HIOH S HA cell_contents J@Pk, X A9 RIIDA K 5 & B ICHIME -

1 X REUE CHEAME BT DA AR IS X G R 328G 200 F SO IR H ik . cell RAINT DALE
types BT
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SEBITE

KBIITIEM TGS, FEBUIFAT A nl 8 IR G GEH A LR -

Frokmy A gtk __self_ NREBINZAL, _ func__ NREXR; __doc__ NIy ik 3
(5 _func__.__doc__ fEMMF); __name_ AFIRAFK (5 _func__._ name_ fEMIHIFD;
__module_ NUTIEBTBELRIAZAR, BA M None,

D7 RIE SCRPRI (HANREBLED) T2 A R R R BB -

HIPE TTIEX R AR — A2 SR P g B (o n] REal s 28— 5B, Az Jm o P e
SCRBO RECETTIEXT A

2 1 SR SE BRI P E RO R 07 KB — AL BIT AR RIS, RIBI R __self
JEPERI IS, HRIETIEXGR . T HITAN __func__ JEMER R (R BN & .

i 1 N BSEBIARE AT AR R Ty SR NS BIS RN, SRR __self  J@MNZIE
A, H_ func_ JEMUNITIEXT MY H R BREOT SR .

WAL YERT SR R, SRR A N Z R (_func_ ), IFRREH] (__self_ ) HAS
BHVRIFK. B, 4 c@2—MIET £0 REGE RS, T x 2 Cig—ALsl, WM <. £ (1) 5t
ZRTHB C.£(x, 1),

WA ER G R B AR EX R, R __self_ HEY” BLHI” b o @in ik
5, WILTie2MA x. £(1) if& C. £(1) #ERETWMA £(C, 1), Hip £ XN ZRE

TR A R EOW R B SE BT YR G AL e XA E A — M SEBIBRIBUB PRI A2 2E o AERCLEREOL T, —Fhimisk
DAL 7 2 R IR IR 28— A AL IR A AE b o RS R bR A 4 KU AR T P SO
B HATR ISR (AT A AT TR 50 FERRIUN AR & R A A . A — A BERTER) B R e
ZE%—’P%@@Q%ET&EB’JH% JUE SRR P I E TR SRR I AR S s U KR A 2 K

4R R

—AME vield iB4] (Myield & &) FT) WeREECEBRRN £ AR S S8, R R EE R R I, B
JER Al —AN 0] DAATiZ BR B (R iterator X152 ZE MRS iterator.  next_ () F¥ERKSEGX
MEE—HIBTRIE M vield iBAHRME—ME. UX D REIAT ret urn BB R IA 5 KA K 1T,
F51 K stopIteration S HZE ARG B R TR M ESE G IR R

hi2FE L
ffiflasync def 35 LA REE TR N A2 Bd . DXRERY BR BCE 9 8 JT ) 25 3% [B]— > coroutine

%4, EAREEavait ZkRUKasync with flasyne for B, FEWATSILIME % .

fiflasync def ¥ MR T vield BRI BREET ERFR N 73 £ R 8 B8, SORER) R BEB
R, RFR [Bl—A~asynchronous iterator X452, XG0 {Easync for 1A 9 R T R EUA

TH R ERE N aiterator. _anext_ JyERFRIl—A~awaitable, WXT5 SAE S R IHET B B8
Hyield = —MME. BEREIITR W) ret urn iBA) S RBOR B, ¥$25| % StopAsynclteration
S H S A2 R R B AR EHE AR R .
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ME R

WE BN G X T C R /MR e 5. B REW B F4245 len () Ml math.sin () (math @&—/>
FRUEN B, NERBESEEERZEA G C M E. Bk i EM: _ _doc_ REREUNC
BIFAFER, W B WA None; __name_ ZREN MR __self iE N None (BILTF—4H);
_ module_ ZREITEEIAZAFR, WIEREA WA None,

RERZ
PR Sy B N E R B 7 —FE, RALIREE T— MM A C BRI R AE AR BN S

WEITER—ABI 75 alist.append (), HHt alist — X G FEHORBIP, Fpokag H sk
__self BN alist FTRCHIMNR .

ES

RIS, Xl 2 MAERIE A B9eBlg T, [ERMAI A EE_ new () HAK
R, RS HAEES _new__ O, HFHIEEFHLT, BoE@#s__inic () ROIRIHTH

S, to initialize the new instance.

B

—

$E
bis

FERRAIEBIAT AE AT B e P e L call () JrikAE T X 4R .

3.2.9 ik

i g Python fURS YA LUEATT, di-F A\ A 40 ()&, i import iRA AR, B import1ib.
import_module () MINER __import_ () FRPGEFM . BHTREA 7 Uxt 5B oy
Z3[A) (G2 i SCRY bR R _globals JEVES T RT3 o JEPES B 1% T S Y A
ﬁé}:@gﬂm-x;{‘ﬁﬂ:’l? m.__dict_ ["x"]. BHXEALE TR RS AR xS (iR sE

RS E B S AT, fliim.x = 1 %R TFm.__dict__["x"] = 1.
e X (W) etk
__name__ BIRIYLIR.
RSO AR, AR R A None,

__file  WOMEBEREN R SCPFAEAAE, AR ERMSCPHMER I X TRy
Bk file  JRYERTRERGKHY, BIANPESTEE R MRS Ay C Bk, XM
LB MBI Y IR, B I SR AR A R

__annotations__ A & 7E B PR AT W R AR R = AF 2 W FE . B KA
__annotations__ HyF{ESLE, 1% 2|7 annotations-howto,

FEIRAY HREME: __dict_ PATHLXT QIR MR a4 25 ] .

CPython SCHUANYi: i CPython & BUBLER P MLAYIEE , LB TF A1 N R 7 SRy > gl 2, 1D
(% T B A BT o AR L PR, W] A A2 S AR RO S A B Bl
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3.210 BHE N3

I E LIGE I — Bl i e SORAIE (S 3L —T) . B Ml — 7 S
St Al KBS N 2B NTE R T P AR, Bl . x b . __dict_ ["x"] (R
TS AR AE — S8 51X R DA SRR At S 7 Y 05 20) 0 24 RAE e o B BEREA i 1 44 TR A?Iiéif%
R, XPEEER AN C3 Irik iy, RIEEAEAE B/ AR G5 B 2 2 AR AR 1E 2
— AN IEFEAL e R PR R IE AT . A K Python /1) C3 MRO 1A nI AL A Bl 5 2.3 MR AAT 1 30

https://www.python.org/download/releases/2.3/mro/.

B DRBYESIH BBEEA R ©) 27— DLIEX R, ERF—1 __self @M CHY
FPITTEX R BHA A~ DEESIEX R, ERREAC LRSI R R EPR AR . NIEW
__dict__ & NAELMIMRBURTER HAL T E S F Sl & —35.

RIS TR T, (ARSI,
FERZ TP (L _E30) A A — 254 (IR 30).
TR R
__name__ K4 FK.
__module__ %%)‘(Fﬁ TERRI 4 FR
__dict__ Fetin s 25 R ) F 4
__bases__ @ﬁg%@ﬁ/ﬂfﬁﬁﬂ, e R e R HET -
RSO, AR R E A None..
__annotations__ W ERERATHMIKENT 272 WFM, HFXMHH

__annotations__ PHAESLE, 127 annotations-howto,
__type_params__ —POEEN M A BITTH, BATRHMES 2 %,

3.2.11 JE3c41

ST T U 2 gk @ (I E30) o AR HIEAT At A RSB SRS 44 2SR, TR
PSS BRI P AR . MR R IRA B, TS HIR  E G 2B T, ke R
PP AR WRKRBIWEEHE A BE LRI S, ER SO ER S, H_self
JEMERIZ S . BRSO EME AR R w%%,%kii%“*”¢w LT iR A 3 2 2 S R
IRECHH B 2 T8 M 7 2UTE S 52 340 4 25 /N, XIS B SR PR W] e 5 SE B e 26y __dict__
§§%$EOW%$ﬁﬂ%E@ MR BIES  getattr () J5yk, A7 052
AREIK

J e R (L A B 2 SR SC B AY , HAEOR S ORISR R H G setattr ()
B delattr () Jryk, WRFIRI 5T AN P L HE SO S B 7 i o

QRIS EAG T LR IR A FRIA 5, S DA AR . st . & Wasakor ik 44k —7,
YRk EME: _dict_ NEMTFL _ class_ RSB,

3.2.12 1/0 IR (ML HIR)

file object Fm—AFT I AE. A 2 FhbbEJy 28 n] Jl ok 6 2 SO 42 open () N E RS, DA os.
popen (), os. fdopen () Fll socket X[ makefile () J¥E GA ] RE(E A Kb Al pir A i) HoAth
PR E )

sys.stdin, sys.stdout fll sys.stderr ¥R XN T HERERARER A . Bt A0 B BRI I SO
X5 BATERS DACAREFTH, HIAREENG io. Text I0Base MMAIFTE LAY .
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3.2.13 HERAE

B8 oy R N A O O R B B B BR 25 T ) o AR AE ST RE A SR A RE S A ) SR T A2 AL, S A
FEBE WAL —HN A

REBI R

X RFR %% A F 0 o9 nl AT Python {0, BiRbytecode. ARSI G R BN SR 1K DX HITE T o8 0Kt
AL E X R R R g (BT R R 5, AN RAEE BTG MHRASEES T
T RO RIMAZ LR RN (B ENFR st T R . SRBXGOARE, XA,
WAEEX TR RG] ORig e Bkt 2 ) .

FEoR R R e @M co_name Z5HHBRELA PR co_qualname 45 58 RE R E B4 PR co_argcount &
MESHI R (BRERAE SR ABIAERNSE) 5 co_posonlyargcount (LRI &S
B R BcE (3T A BIAMEMZ%L) 5 co_kwonlyargcount @R KHBFESHINEE (WFEH A B
INMEM B %) 5 co_nlocals 2R AR RMEE (S8 ;5 co_varnames &2 — &
SRR AR B AR ICA (A BLFRITL) ; co_cellvars B— AN &HiE mBrs| i e A &4
PREYICH; co_freevars @ — M HHAEAFRIICH; co_code & —PNHRRFIHIESITHIH
FAFE . co_consts @ — ML I E I T co_names J&—AMLE TR Pl
A PR TCAL; co_filename @Rt AIBIIIERY 4% co_firstlineno @REE —1THI% S
co_lnotab @& — ML T MNFI M 22T S B FERAS (RS S RS IERD, M 312
FEURBE T HIE AT REALE 3.14 iRk ) co_stacksize @EIRMHA/DN; co_flags & — 4B THT
FlREAR I A AR I B4

PARZA T co_flags MIbRENE L WHRBEEMEH *argument s IB R Z LB HRMINE S,
W 0x04 PP E; WIRBEEUE **keywords TEVERIEZATRERN TS H, W 0x08 Mgk E:;
MR RECRE—AERER, W 0x20 (g

KM (from _ future_ import division) Hffif] co_flags HEtREALFeF7 ARG %T
R P2 I R W R R 0 PR R R SR B v A R P R ' 02000 {37 755 KL Python
WA F U 0x10 A1 0x1000 {iz.

co_flags W HARCLRE LR A A N TREE ]
WERACHE NS SRR —A B EL, co_consts WS —TUREZ BB SCR A7, A2RARE SN None,
codeobject.co_positions ()
A Al — A AU G h g 45 7 i A8 2 TR ACRD (O B AT IE U
kR #s R B2 (start_line, end_line, start_column, end_column) o, H
HE i AT T i o | SRR RS AL E . SIE B R4 E AR T 0 AR5 1Y) utf-8
TS
WA EFE R ATRES R K. ATRE ARG L T ARSI R0 T
* Fff3y -X no_debug_ranges a7 -
* TEffiJ] -X no_debug_ranges WM& —AE 4P pyc C1F-
o 5 NG AN 7 E e o
o W EARSC L B I BR T To R R A TS N .
BRI OURY, ST BRI R AT LAY None.,
3.1 F I BE.

P MRRERR EAE AR X R P AR S A7 B, X ] B2 B 413 A9 which may result in a small
increase of disk usage of compiled Python SC{4: (i F 1 £ 25 (B 5% ffRe A o I %) DO A7 1 hm o 53k
GoAEARETIME B/ EUBUE T ENA A i (5 8., W PAGEA] -X no_debug_ranges iy &4 THEAREL
PYTHONNODEBUGRANGES 145 & .
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LITBGE

WXt SR I TI ENTRTREH BIAE X G b (R 30), i s 4R R R AL

Frok i i@ ik £ back S RT-—HER Ml (8 W R 138D, U152 iR J= HERR WU A Nones £_code it
Wb B AT AR X 5 £_locals il A KA AL B 7l £ globals N T2 4 /A &
f_builtins AT ERNE (EA) HFK £_lasti GHHRHTES GX U XTR I TS 475 1 — 4>
=50,

18] £_code &8 k— HiTEEME object .__getattr_ , MHFS% obj Fl "f_code",

FAIRI IS JEbE: £_trace, WIRAH None, NUSEAEACHS PATIUI E) 8 FH A5 S R 25 (l RTAAR D) -
PR T 2 — D - XA £_trace_lines B False 4.

HARMSEBL T At 2iladff £_trace_opcodes B True AVHEIRIER TR WIERANR MR E
PR | A1 57 o R B R BRI R A, X T RE S S EIOR E SRR AT -

£_lineno AWMU HITTS - 75X BLE A —AER B s BN SRR A 75 2 4T (U T2 ) o s
R DA S A _lineno S Jump % (R E T —155).

PSS & S WIRVS

frame.clear ()

S R R A RS A 1 AR A A B 5 o T LSRR T — RS, AR A e s i
XA B TR S WO R ATERRG U (B2 3R — A 5 I R AL e 2SS )«

TFAZ WYL T IEEPATIN 5] % RuntimeError,
3.4 RN EE.

EEIFOES
IR RN — D AR R ERC SR . Y 5 A A i BR UL A [l 4, AT g v
types.TracebackType T HIA 7,

KPR R MR 5, MR TR A S ST AR R IR, SEEREARITE A 2 H W 2 B
A A%, BPEA— D REAAWR, RRESESERER. (S Wy &6 —3. ) BalfEN
sys.exc_info () FrREIFICHME =51, PARFTHEREN __traceback__ BRI,

MFEFAELE AT AN, AR RS (CARIFRORE D) BASRHERS R IRREAL TR, &
WA{E R sys.last_traceback ¥HEH-

Xt S A Y T 5, D) ey ] 50T G 14 B R DR RE W AT B to_next SRR ARAN 5E B FR
PR o

FokI H g tb_frame $71A Y HZHATAATIE th_lineno 4 A4 S H IFERYFTS: th_lasti
PR BARSE Lo AR ST BOA PERCHY except [HIECA finally FAJRY e oy (A, IR FHIAT
SR JE 15 T RS A RO G AT S AN

i) tb_frame &5 k—A HiTZF 4 object . _getattr__, FiHZ% obj Ml "tb_frame",
TR AT SR M th_next NARIRER I N —2H GRAE KA RERDD, WREE T — 2904 None.
TE 3.7 MR A [ G2 BUAE w] A A Python A4 55 2 U SE G40, BUA SEHIY th_next JEME T DA EHT .
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PR MR

DI M RPN AT getitem () IPEFERMYI . AR WA NER slice () ERECEEY
e

TRk H B M start AT HL stop A R step M KAE; A{EWAE TGN K None . X2 @M n] HA
s,

YIRS — ik
slice.indices (self, length)

BT 2 — BB length FETEAEY) Xt Sy T E length 4558 KL 46 H ¥ 9101 7 (AT
AT BBLAM o o HaR e =SB BRI oA s XLy B UL R Y start I stop 515
AR step HAKAH . K515 BRI BRI $ 85 T MDA A — Sy O AR 2L

BSHERR

ST VAR R HE T — Rt b SO s B S 40 R B R B T K BRSNS B A
MG, W RS P E S MRS — NS o St SEps
R LR SR, EASHHE—SHE, ESHENSEE AN S, BSExT R @
WER staticmethod () MrEERREIH .

KFEHR

RITVEX R ARSI VE—FE @ X R B 2e, S oAs MR RSl gk BUz X & . K05
EXT AR IL IR BB P AT M EAE B3O F P E X E” — T ik . ROyl i@ N E R
classmethod () MIE#SRAIE.

3.3 BEFGEBR

—ANJEA] DA A SRR A BRI O 200 S5 B0 PR R R T R A T F R A (910 32 S sl
BS5YIR) o X2 Python SE8 i2 HAF 3N, AFENEATE XETRIET EBHANE ST,
BRI, WR—ALRELTHBHN__getitem () WY, HHH < BEERH—ALE, W =[] HA
BN T type (x) .__getitem  (x, 1). BRIEAULBAGISMEDL, FEBA & LIk 24 A B2t i
TR AR T | R — A R% (lHh AttributeError B TypeError),

P — AR IR 7 ¥5 W None FoR XMW EE/EART H. Flan, R DR _iter () KA
None, mﬁ%%?ﬁ%ﬁgﬁfiﬁﬁa’ﬂ, BT H LB iter () K51 & —A TypeError (i A2 [H]iR
Z_ getitem _ ()).

TESE BT A Py B R B RG2R0T, AR B2 — U AR UL SE BURE BEXT T AR AU S R 15 I 24 12 A 2 I
B, HEEAA SO A ERAVEXT TR 5 S 2 B, (BERE) A AT BRI T . GRS ML —
SE & W3C B SO SR B i NodeList $#1H, )

2__hash__ (), __iter_ (), __reversed () VAF_ contains__ () J7 3%t MA H5 ok AL B Hfb B &5 &
TypeError, {HHEEMKIi None J&T AW X4 BAT A RAREN X — 55
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3.3.1 BEXEH

object.__new__(ckL."])

P AR cls RIH LB __new_ () 2SI R (H 2 BB MR AT 22 i s
W), BRI KL B RIENE— DS RSP R AN G EE R A 2R
WD . new_ () BRISMELRCAHTAN R LB GHF 2 cls BI5LBI).

i 0 S P 2 B O 24 1 S 80l super () . __new_(cls([, ...1) i AR
W__new__ () JFiERBIE— BRI SLBIIRETEIR 0] & 2 Fi R4 75 B OR824 <2191

W2 new_ () FE M I XF G I 18] B AR R BB R ] T A dls By SE B, 0 5K

M init_ () FEERPA __init_ (self[, ...1) WMIERBAEFA, Ho self b
T A B S80S A% 25 W G A s B8 1 S50k ]
W new () ARIREI—A cls BySLB, WFFSLBIR_ init () FEASHIIT.

__new__ () WJH K EEGZARVFA AR 12 (BIA0 int, str 5 tuple) & i LI SIS R . B
A HE SOTAR B E B DA & i 260 i e

object.__init__ ( WU{““]

FESL) GEt new () #BIEZ )G, RIEVEAHEZEIHH . HSE5EB5 A 18 a5 805
SR —AEZEIMEE_ _inic_ (), WHEPPRAEWZERNBEAE __init_ () FE, #id
7 B 2R FH ' PABR AR S5 E 2 B IE B 00 44k s B AN: super () .__init_ ([args...]).

Bl Sk XF 4 & H__new_ () FI__init_ () THhEM E T W (H_new__ () 8] &, If
M init_ () &M, FroA_inic () & A ME X AE & None, 5 0| &7 s 70 5] &

TypeError,

object.__del__ (self)

TESEOPRF O B R T o SRR N AT gy (RIEY ). WER—MEERAA  del () J5
B, WHFTIRAERZRIREA__del () Jiik, abZit i & LAR PR S5 0 BE 23R 70 Y I 1
k.

_del () JFIRAT LA (HAHERRD i G — ML BB 5| AR IES A . XARoAxR £
Ao _del () B SAEE AR GRS R R i B RSB E Y s T CPython
TSV — K

YIREARE M I A SO TIRTAAERIR SR __del__ () Triks

Fril: del x FAEMEIN x.__del O — HIESKF x FSIHHEOB—, MIEEMNSTE x 197
FAVHRCAE Ry 22 B

CPython SN : — 51 FHAEER ] ARH RS0 5 | T E0RZE . fEX RSN R, TEERRRY )G9
W) I a3z =l 25 BR300 GRS IR R 2 24— S 7 Jai AR & gl k.
WA e A B 25 | %S, XS e H ERRHE B, B2 X5 | FFE [ A R ) BIra i
JRTAR &

S
gc B S0 .

Bl BTN __del_ () JIIAM FERLAROLE AT E , AR AR ) S R i 2, B
MITH—MEEE] sys. stderr, FfjilHh:

o del () AI{EAEEABEIATHER, Wk EEELENAE, MR del ()
T2 S A ZE YR, nTRES R A SERT, BIANZEIRC M IAT __del ()
T = T B A i B

_del () A DATEMRRERS KB B AT Rk, BRI R (L E AR

Be) WTREC WOMEREA None. Python S PRIUESEMMBRASIEL 44 FR LA BRAS T R 2 FT Sk iy 4

28
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object.__repr__ (self)
Hi repr () PEREECH T DA — X2 B PR GERATRE, XV RI— AR
() Python 35X, fgwk Aok EEHAMFEBEM XS (HZHEYNIAEE) . WHERORARE, WM
REFERAN <. . .some useful description...> WFLE. REMELIZ —DNFFENE,
WER—DRENLT __repr_ () HAREX __str__ (), WFERREIZRMLEOIR “HEIEX” FAFp
FORMMEMN__repr ().
W EEEGH T, PR EFR R NA S FEE R BB SRR EER,
object.__str__ (self)
Wit str(object) PAKNEKE format () Al print () WHPAAEE— XS “EIERX” Btk
X RGFFIFRERR . REELTCH A FAFHRXS.
Wik Sobject. _repr () WAREAET _str () FHAFRE—AF R Python ik
= AT RAGE o7 S HER A (E B
WEZRA object FE LIMBASLM & object . repr (),
object.__bytes__ (self)
i bytes P LA R—MRTRIGF AT HRFIR . XV ZIRFl—4 bytes X4,
object.__format__ (self, format_spec)
Wik format () WEKE. ¥ . 4 X T4 ¢ F @1E BKRME K str. format () JriEA A
PAAE R — X R At AL PRI RN . format_spec ZHICN L5 P di s G U A 19 7 A 8B
format_spec ZEWIRBE LM format__ () BZERIPER), Ak RZHRBGERE b ZET
A WERAY, SR A IR AL E DB .
2% formatspec | AR IEAS AL TEVEAOHGIA
R EE DN — AR SR
16 3.4 U P object A By _format__ Jy ¥A Q1R WAL AATATIESF4F, L5l k—4

TypeError,

TE 3.7 MUERL: object._ format_  (x, '') HFEZET str(x) MAF & format (str(x),
"o

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq__ (self, other)
object._ _ne__ (self, other)
object.__gt__ (self, other)

)

object.__ge__ (self, other
DA BERERR R & LA k. A SRR X RATR : x<y W x.__1t_ ().
x<=y P x._le_ (v). x=v I x._eq (y). x!=yfH x._ne_ (y). x>y FH x.
_ gt (y). x>=y P x.__ge_ (y).

WA E M SEOT A MRS, B B VAT B R [ B X4 Not Implemented. $ IR
B, LR 2R ] False 3§ True. ARz ik ey k] LR BMERAE, FHsbinR iz
FHRZER AW (BIAEN 1 FEAIZE) , Python 2% iR MME I ] bool () AN LS
REIA R

TERNE I T, object WM is KLH _eq (), FIE LK LR K KRAE K& [
NotImplemented: True if x is y else NotImplemented., XF_ _ne_ (), BRIASZH
Fedh__eq () IXREEREUT, BRAEZSHR N NotImplemented. HWRHEHATZ A HABRR S X
BN B, (x<y or x==y) NEHFAEWRE x<=y. ERIEARZE A 304 BHE 75

VB, 3 %F functools.total_ordering().
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WA F__hash__ () WAHRESE, THQIET SCR A & L RGE B ] HVEZ L8 (¥ hashable X5
Ao T T ) — eI,

XEFEFEANFEASHRA (ELASHEALFZBRECLASHEIHERNMER)
M 1t () M_gt__ () B RIMFTWRE, e () FM__ge_ () FH RX 0 S
M__eq () f_ne_ () MEZEMBHCHRI. WREDBAERRBIAR, BHABERL
BB A AR BCR A ) B 4% 128, IR Je e B BB B0 R 3 v, 5 WA Jeide B A0 B E AU
HiE. BIITEASHEIE,
object.__hash__ (self)

AT PN E R hash () W ARG A 210 B R A THRE , JB TR A 4R IR 8IS set . frozenset
PAJ; dict. __hash__ () WiZiR[al—/NEH, XF 5 Huie 4 SRom R BT 3R i ME— R0 J@ M2 H LA 4
[F RS A B MEE RIS 5 R S A A (IR e R, e Eh—4Ic
IR T s A . il

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

i hash () 2M—PNGREEXK__hash__ () JrikREHEH BN Py_ssize_t BRI
HHF 64 AL 8 FAT, X 32 MIAEN 4 FAT. AR AXRY__hash_ () WAAEAFE]
PR/ E AT HARAE, WO ORAG A AR B SCRA Y R . ORI X — SR ) B e

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

MR —NREEEX _eq () HERABEARNZE X__hash () #AE; WEREE X
T_eq () BEAEX__hash_ (), WHSLFRE R HAETG R ZHENSZH. WR—
ANRESLT ARG LI T eq () FiE, WEASYZEHR_hash (), HNhashable 2T
SRR SE B BRI A (E R AT AR (A0SR RIS A (R A WOE, B TAHRAE AR )
hash bucket).

P RN A __eq () Fl__hash__ () ¥ MHENSEMNSR (BEBh) iR
WEAMEE, HH x.__hash__ () XBRE—MELWEPAFHR x == v FKEKRE x is v H
hash (x) == hash(y).

—ANEURERT__eq () HEAEN __hash__ () WRH_ hash () B A None.
M—NRI__hash_ () JHEN None B, B SEBIPRIAE — AR 7 22 R HUCH G o (B A 1E A b
5| % TypeError, HSYER isinstance (obj, collections.abc.Hashable) BHgfIEHf
HOAH B AN AT UG X 5

MBR—AEHT _eq () WRTFEAETRELEMW _hash__ () LB, WHE o &% &
__hash__ = <ParentClass>._ hash__ g XHiAHREES .

MR- NEFEH _eq () WEFTEEWBA LR, WNZAERE LHEE _hash__ =

None, —MHTENXT__hash__ () PNER#T| & TypeError B & isinstance (obj,
collections.abc.Hashable) &L iRMIE B ]G 7R 4,

s EBGAMEDUR, str Al bytes X M__hash () HEMH AR HHGFEALE “mih” .
BAREATHE— A Bh Python YEAR FP &R ERAAS , (HEANTEAE IR IZ1THY Python [A] A A T ) o

XA h T 1R DR U AR R S M AR SR B R I B TR BN O(n?) &2 2= B it
MIFELE AR 45 Bt . 1527 http://ocert.org/advisories/ocert-2011-003.html T f#F1%

ARSI A (H L AR G IEAURT . Python AU PRIEXMUUF AL Gl H ETE 32 f0fI 64
fr i ERA—B) .

%5 W, PYTHONHASHSEED.

1 3.3 BUE v BB HIvE A BEALAL .
object.__bool__ (self)
T 5 ¥ ASE BB D DA B2 R bool () #8455 W%kl False B True. R5E LIS
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VRIS, WAEE T Ten () WIREOLUTRAAME, ARHAERA I ENZN RN BA EH.
WR—AEAH __Llen_ () B{_Dbool () ¥IRENL, WA ILBIHRBA I RA B E.

3.3.2 HEXLRitihiE
A PARE SCR A5k H E RSB (x . name BMH . IRICEOMER) AORAEE L.

object.__getattr__ (self, name)

MERINBEVIR 5% AttributeError MRMEHHA (FTREEMM__getattribute ()
BT name N2 — LB JEPES self IRX AR EYEM SR T AttributeError; B3
SEX] name FEVEJEMEIM__get () B5IA T AttributeError). WIEN MiRME (FKFNH) J8

ME(EEGE S| & —> AttributeError F%.

W RS W ERE L KB, getattr () BMEAS WA, (X2
fE__getattr () fl__setattr () Z[AMEREN AR, ) X2 TR i
SRR BRI getattr () RFICIEVIR LRI R HAbJE M. B3 2 /00T L] 4 &
KL, ARATE S JE M s A i AT ATE (1 2l i A B A X 52 ) 5 il ABERG & 1) 58 4%
file WS FHM__getattribute_ () J7k T REIERPOSE M 58 238 HIA I IME o
object.__getattribute__ (self, name)

W2 To A U8 HH DASE B SR S Bl @ Py v i) . SR e X T __getattr (), WG
EARSHIEA, BRAE__getattribute () BXHFEHEH T K T AttributeError. I
TN MR L (R BNW) B E S & —4 AttributeError FH . N TR ETH
TCRR BV, S22 2 T HL A A [R] 48 B 32 2 O v ok 1 IR0 B I R AT AT JE A, il dn

object._ _getattribute__ (self, name),

Friks O YRAEAE e VAR N B R R A T A SR 15 DL R IR DT YR R RE
Eay 17 SURE IR B e R e

Fl&—A> #HiT%4 object .__getattr_ , fiHZS4 obJ, name.
object.__setattr__ (self, name, value)

BE AR — A SR R 2 R S R . XN R S B IE FHLE] (RPI(EARA7 2) Sl 7 )
name FJEMEATR, value FEWRLE JEPETIE

W __setattr () BMERMEL—ADLOBME, ENMIZHM R AL, HIAobject.

_ _setattr_ (self, name, value),

5l &— HItFHM object . __setattr_, FfHiZ%( obj, name, value.
object.__delattr__ (self, name)

KT setattr () HEAEM HMMERTTAERKE . T ENIZIAE del obj.name XFiZx 4%
RSB A LB

Bl % —A it object .__delattr__, MHFZ%k obJ, name.
object.__dir__ (self)

BT IR SAER RIS dir O BEERA . R BB — NS, dir () SAEREEFE
BB F R HHT o
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B SRR 5

PR R __getattr_ Al __dir_ iSATHEH R B @ SONEE MR . BIRZHN) __getattr__
PR 42— A8, HARN— RS, HREETE RG] % — AttributeError. WA
WA IEHE AR object .__getattribute_ () RIEFRHNIGFLE|IFEAEE, W __getattr_ &
TERHRL) __dict_ R, KFKBIFS5E— AttributeError. WIRILE], BESPUBMER B
F AR 12 A

_dir__ PREUY YAEEZAEMISEL, I HAR B — A FR B R ) 44 BRI AT R TS . IR B SR AT
1, FoEB— MR dir () &R

MBSO H 2 BB (R E BRI B ISR ), PTRDARHSHO R _ class_ JBIERE
H—> types.ModuleType [ 1K, Bl

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/f...")
super () .__setattr__ (attr, value)

sys.modules|[__name__ ]. class_ = VerboseModule

ik BB __getattr  MIBEMURA __class_ Haua i @i iEs i &k -
HEVIFB SRR (RS R B N i AL 2l 1 o 2/ 5 ) R AR .

1635 EHE: _ class_ BHURHEONITS.
3.7 WilEhRE: __getattr_ Ml dir_ HHURME.

S

PEP 562 - il _ getattr__ fl __dir__ fiiAfH T _ getattr_ F1_ dir_ .

ScHlIR 2%

PAT I EAS — M2 e (FRh #38 5828) BSEBl B BT —A Pr 4 2 i i A4 ke 1
CRAR AR A B KB IEA R Hd) o VTR BT, gt 8r e AP i a &2
__dict__ WRHEE R RN
object.__get___ (self, instance, owner=None)
WL VKRBT A F 2 EE (REETim) s0z Lol @b (SCrlgrEivim) . nlik
() owner ZHJ02 T A 34 251N instance ;24 A5 R @R L6, WS T owner 15 ) & 1 U3 [1]
None,
WY 23R B SRS B B JB A EUR 5| & AttributeError .
PEP 252 $§0]__get_ () A —Z2ASEMI T XIS . Python [H B N E AR eI
b X RS2, HEEEE =7 T H T RBER A NS4, Python H B getattribute_ ()
T ERXEAWNSE, TR BTGB R L.
object.__set__ (self, instance, value)

PR BT ¥R ABLE. instance 48 5 W) T4 & 2800 S Bl 4 @ A B (L value .
R, B_set__ () H__delete () FFIATRAEM “LHEfIAE" . EZ UM S
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object.__delete__ (self, instance)
VA 5 ¥ DA SR instance 4 5@ 09 BT A 3 S 109 S 90 ) T 2k o

JETE __objclass__ &M inspect BIBRMFENHEE BN G SURTERZE (IR E I EMA B T3
RIEHERIBATIRINA ) o XPF A IXT SR YL, E T VAT UM s R f — MR E A (B728) sk
BRI ESE (I, CPython £ SCILT C HHYARYEE Ik B E LAY ) -

R iR 2%

BT, MRS RA HEST N BRI RIENE, HE DT O 4% PO 5 R i E 2k
_get__(),__set__ () M__delete_ ()o WR—PMGELT LI EFIULE A, EulHir
HEIB A .

JEPET A B BT MR AT R A B R REE S E . B, a.x BERITFASM a.
_dict__ ['x']1 TR, R type(a) . dict_ ['x'], BEFRKKRERK type () B EGEE,
AIFETLE

H2, ASRIRBIA (S ST ARSI AR 4, U] Python W] fE 2 B EEIAL T 6 i A il
AT . X ER R AEAE DL A BT I AR i 7 SCAR A a8 T 3k S AR I i 07 2R B

RS SR IR AR — N E a.x. SEHE T K a TE:

PR ST A H AN 3 DU R A D =2 P RS B AR TR — MRS ¥ x.__get__(a)

LBIGRE WERE R —DRREB, a.x LT type (a) .__dict__['x'].__get_ (a,
type(a)).

R QERFER DK, Ax XTI A.__dict__['x'].__get__ (None, A).

I KM super (A, a) .x XFERH S ERRAE a.__class__.__mro_ HEREEEAZ)E
F3ER BIFRIEI B.__dict__['x'].__get_ (a, A). W x NS, WA Hiik b

Ko
XTSI 40 5, AR IR SR P B T E LT MRS R g YR, — AR AR T A E
X get_ (), _set_ () Fl_delete () WIETEHEG. WREEAEENL __get__ (), Mm

JEPERHR B IR RN H &, BRAEXT RSB ARG N JE . SRR LT __set__ ()
/el __delete_ (), WERE—MEIEMRE: WHRAEAEAE X, WE Rt . &
B BAERARRSFERE Y __get_ () Fl__set__ (), TIEHIERABURAE _ get_ () HEE. &
XY __get__ () Fll _set__ () (FI/5f __delete__ ()) WPk Bjg & HE LB 7l pg & L.
52 M, ARBER AR W e g S ] A

Python J5%: ({335 @staticmethod Fl @classmethod MM ¥E) FREVE N IERILHEAR R R LI
(. PRI, SEBIAT AR ORI EE VA . X A VFERAN LB 3R A5G- R [ 2R A S BUA—RE 0 Th

property () BRBURA ARSI . H IS B BE BB AT N .

__slots__

__slots__ SRV RAT S S AR R R (AEFEfEYE) AR _ dict_ Fll __weakref__ (BRIERAE
__slots__ i S A SR AEACE T . )

MR __dict_ AIPAEE A A0, SR it n] 15 3 g Tt

object.__slots__

XARAF RN EA FATH . AR AR Gl S i 13 A0 4R P AFER A1 . _slots__ 270
CFE IS PR B 25 () B A SN B SEBIRIE _ dict T __weakref__.

] __slots__ )3 00
o MR AR _slors__ FIZRET, SEFIRY __dict_ Al _ weakref _ JRMERF R Z VTR o

o WA __dict_ AFE, SEBIAREL KA _slots__ E LA HA R . 28— RS
HAS R ATRERF 5] & AttributeError, QIRFEANHLA AR, WERF '__dict__ ' Jm
ANEIHE __slots__ AR 45 R 51
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WA 15 NPT weaknef S, W2 LT sors_ AR LHRHIESERID %31 A0
RAEE LI, WA veakeet  MASIE _slos_ dsmigFRAEa .
__slots__ Ji@ i A B AR L B ERER LI Wik, REMRRRYH R hiE T
__slots__ 78 LR SEBIAS SR EEGAME: B, KEMR 2 SR e .

__slors__ FEEHAIE RN HBR T2 SCE M2 . TR R _slots__ FEHFEH T . A,
TR __dict__ Fl __weakref _ RAEEANTHE LT _slots__ (A 3 24 {405 A4 1 Ao il
BRI FR) o

IR — AN SR EAE A Tt 5 X, W B2 B SR SE A B Al i) (BRaEE
i B N IUHREAR AR 1 20) o XS SRR & U R E Lo AR AT BE S TR I —ANBl 1k
PO DL

ME-FIELE H "variable-length"™ W E XA Y int, bytes fl tuple WEE X TIESH
*_ slots_ * NY5| % TypeError,

ALATARF AT R iterable HEnT VARIRIESY _slots__

WA R —A FHEL _slors__ WA, WIZTF BB ERE L2 PR . FHE g R R
BB AL MY inspect . getdoc () THH|FfHE and displayed in the output of help () ¥y H A
SR SCRY AR ER

__class__ IRMEAAEPANREARFER) _slots__ I 2B AR o

W ZRAKN ZEPRWZ TN, ENARF ARG BB &N EE (bR
RA 2 R AT )R ) i SRS % TypeError,

SR Kiterator |1 __slots__ W& hizak A asp 4 MERIE—descriptor. B, __slots__ J&IEHEH
— B,

3.3.3 BENKEIE

BRI T — DRI, DTERXDLL P __init_subclass (). XHE, MR T LT
RAT A RBOATTRE. X5 AR EA B U R, (HIEMids A REL W E AT iR 22, M

in

clas

it_subclass__ MHMEMTE L THIENERTEARRN T,
smethod object.__init_subclass__ (cls)

Y PAERIRAE T2 TR 2R o cls FRR IR 72K WERE SO — M@ sL ik, it
TR A 20T ¥

BAN—THRNXBTFZSUSPEH L LN __init_subclass__. Ny T -5 H Al
__init_subclass__ [YIGREA, W UM R KM T S U ARG AR, Flan:

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__ BERIASLIT AN, RIEWEESEII ARG & — 48R,

i TR metaclass PR ERBNLGIEAENR, HASHILL __init_subclass__ )
SCPL. SERrf e (MEAERNMER) Tl type (cls) P

3.6 BRI fE.
YA RYANER), type.__new_ () P EEHXNHAPHAE__set_name_ () BFHIRZIAT
IR
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object.__set_name__ (self, owner, name)
TEFTE #2 owner BEAIERT B . XS CWIR{E LA 12 I name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

WA IR R AR G TR, __set_name_ () AP AN . WA LE, 7]
PDNEBEEE_ set_name_ ():

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

IS el Xt 2,
3.6 BN RE.

pIvES

BONIE LN, KREH type O RWMER. RESITE— NS RINIAT, KRG8 E 2
type (name, bases, namespace) [HZ5ER,

F R A E AT A metaclass REFSE, BOE T AR — ML IS B A JoR ik
el FEPAF BN, MyClass #ll MySubclass #f& Meta HYSEMH:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZRE LN AR E WAL A AR X S - SRR AE T T I A i i A T 288 b T i
M—ATE SCRARATIS 5 KA DU R 2B B

* fifi#r MRO 5 H ;

o eG4 T

RS ST EAS T

© PUTHEEES

o BT

fi##t MRO % H

object.__mro_entries__ (self, bases)

AR BAE S PR type WSEHI, WSTEZEIR PR __mro_entries_ ()
F e MR E T _mro_entries_ () ik, WTE A B 2 HF % &2 4 0k B e ok R
_mro_entries__ () WZEHR. % EEH B R % 45 bases TE S W IR G R LT, I H
i@ﬁi@ﬁl*’l‘lﬁ%?ﬁ)ﬂ%%ﬁiﬁ%%ﬂ@%’ééﬂﬁiﬂ@ﬁéﬂo BETTH R RE A IO, AR
FERF 2

W
types.resolve_bases () ZNSHIEN AET type JHIMHEE.
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types.get_original_bases () fE#i  mro entries_ () BIRZuitREUE “JRLAHK",
PEP 560 X typing B Az FIZE B0 S RE

WEEHHITTH
R —A2RE SO E T 24 1A TE2E AR AR RE:
o WURBCAERHEA BAERE L, WA type ()
o ARG —ARATERIM A Fox type O WSEHBI, WHSHE ML
o ARG —A type O BSEBIVERRATCE, U@ CTHSE, WM S iRAERIT3E.

BATIRAER TR MBS E T (WRA) PAEIrE IR Em R ITIE (B type (cls) ) k.
AT IRAE R TCIEN A BT A ik e e i — AR AL . WA — MR TR GRS, e R
RGFHMH TypeError,

EEXGaTE

— B T i J:‘IE’JTD%, WP IR HE R R a5 0. MRITEHAFA _ prepare_ JEME, BEFFPA
namespace = metaclass._ prepare__ (name, bases, **kwds) WIERX IR (R E
fﬁﬁ%ﬁﬁ]‘?&%?ﬂﬁ MR A B L) __prepare_ N YPSLBIN X7 % . __prepare_
F)fl_@qE’J/"ﬁ@ R SPEEAN __new_, {HIE Y5 AW NS B) dHZ dy 44 25 [0 88 D3] — 3
dict

WARITCHREA __prepare_ JEYE, WIS 2 BEWIH R — D2 0AG FF L .
S U
PEP 3115 - Python 3000 pi¥j 5 5| A __prepare_ iy =S[00+

TS ES

FKFMEEPL (T ) exec(body, globals(), namespace) FIEXMEIIT. HEIHH S exec ()
B I B X IHE T 24 38 8 SR AE T RN TRES, TVEVE IR AR R (IR ¥ ) 51K B 451
ANERVE I3 24 %«

B2, B2 R AT sREN IR, FESR TR E LR R R TCIE R BIE A E I IRZ R e 44
o BASE M AGE I SRS — NS B BRI, B Rl T AR Y B Rl A A e
__class__g|H.

BIEEAIR

— H AT R E R IR Ry 4 A5 0], Rl ] metaclass (name, bases, namespace,
**kwds) QIEZEXTG (AR X FSESE A __prepare_ W) .

WEREERFHEMITIEGINT __class__ ol super, Y/I\%'éﬂﬁizﬂ_kgﬁfﬁlﬁ/fﬂﬁ super (

__class__ 5|, X2 diFas iR a5 . X ESHIEAN super ( %IEZJETT
WIEAER TR Mo UM, Mg 28T 4 B ﬁﬂﬂﬂﬁ%‘éiﬁ;&%ﬂ'ﬂmg?fﬁ_%ﬁ{im fi—1%
BORARRR

CPython 2 BL 40 1i: #£ CPython 3.6 X 2 G B A, __class_ HILSENEMH S IETJEPEI’J
__classcell_ ZH#LH LA, ﬁﬂ%ﬁf AN AR type. __new_ A, PAfERE
Eﬁﬁﬂﬁ%ﬂﬁﬁ%ﬁ% ﬁﬂ%Tl_ﬁiTﬁfl 1 Python 3.8 H14§5| & RuntimeError,

B EEGAICE type, SEMMRA LM type. _new__ IICRME, PUNEISMY A E P HARHHE
BIBALXITR 2 JE AT

1) type.__new_ FESWERMAERPIIAENLT__set_name__ () JiERJEME:;
2) X8 set_name_  Jy¥ERFIAR T E LAY ISR E B JE I AT Y 44 AR A TR A
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3) E%ﬁ%%?ﬁ{i@?ﬁﬁ“ﬁﬁyﬁﬁ%E‘JET&Q%’@Lﬂ%}ﬂ_lnlt_s ubclass__ () 85,
RN GANEZ )G, EaWE AT SOy (UARA IS, MBI RHEN T & X
4 B JRy R a4 25 ]
Yt type. __new_ BIE-NEIEEE, $RALDUE N 2 S TR SN G902 B AN B A e
P EFEX S . XDFRIAERET A H B, FEE MBS __dict_ @k,
UL

PEP 3135 - @ity R b ey __class__ US| H

TR

TCRIIIEAE AR 2. Cad 2l it . B, Eoid. A&, AsrHbEIEe)
. A HEZRDA K H Sh SR BE / [F] 42 545

334 HEXEHIRFREE

PAF 8 R % isinstance () fll issubclass () WEEREMIRIATH.

R, JoJ abe.ABCMeta SEBL TIX ST VAVATE ARV R B2 (ABC) {12 “HERLEER” BSmEME
ey (fFE A EAL), ffHAM ABC 2.

class.__instancecheck__ (self, instance)

WIS instance WAFIN class i—A> (ELHREE) SEBIGR R EAE . Qe LT 55, W&

FPASCH isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true Q15 subclass NEARHA class (F)—A (EAZEE)EE) TR P E(E. R E LT,
M2 wE HPASEE] issubclass (subclass, class).

T VE R X SRR AR T A RA (02 . ENIARREIE N ETESEPR IR P giE . X5 RT3
BRI R B A R — 30, HA TR DL R S A B 4R RR 2K
S

PEP 3119 - 5| Afh% LR FriwThediid, @l instancecheck_ () Ml__subclasscheck__ () 3
7ETl isinstance () fil issubclass () 174, MIAMIIRERIZIHLE B F %5 S IS H 2
FINZ (B abe k) .

3.3.5 EHIZRIARY

Mg 2 AR B, A] Python 1Y U 5 S AR ALK AL — Dgeneric type TR ARA M AL, BN,
list [int] XAEMFRET AR E R — 1ist PRFTAITRE N int KA

ZUL:

PEP 484 —8RUfi /41 Python ] T BUARE A HESE

ZHPNAR ERTESAZ MR G SR

Generics, JI| 't F1% L2 H0RI typing . Generic 7 %Ml {il 563 W 4EIE 1T I BT 210 I fE B S 2T
L OAIES R

— AR B HATEE LT RIRRI IR __class_getitem () WA REMIESAL.
classmethod object.__class_getitem__ (cls, key)
IR key ZHLIRE AR ] — DN FIRZ R LT X R .

AR EE N, __class_getitem_ () & HMBUAETE. FIL, B EHE LA BB
H @classmethod 34,
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__class_getitem _ gjBiY

__class_getitem__ () B H WIS FLEFRIE R Z T EAIB 1T IHE S A0 DT 5 (8 Hb i 62 fy i 2 720 32
TSP ] DAFEIB AT I W TE S A0 I v 9 i S S BURG A BT AR H i Sz B P MM E LS
T__class_getitem () WIRUEEISYEK, o2 M typing.Generic ¢, XX HHCDH
_ class_getitem__ () £,

FRUEPEPASMI R W class_getitem () HE XSEELN] B TCVERE S = ALK A 4% 4 mypy Jir B
o AEWAEARATE B TFRAR DM B B __class_getitem ().

__class_getitem _ &5 _ getitem _

HE, BHTHESEESR — RS THE RN R E EE L__getitem () ST
o Aat, WERBEIEX A G Z—NK, WS WMH__class_getitem () Kk
_ class_getitem__ () WIEHEIEMHLE X, NI 241R [B]— GenericAlias X4 ,

i 738 X obj [x] SREM, Python fEERERS £ IE N X AL AR E N LW getitem () iR

B 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, 1if 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"

)

1€ Python 1, I 128 0 St @ AR S Bl . — AT @ M2k iz e i¥meraclass, I HRZHEK
H4F type KAHEMNITH. type WAEY_getiten (), KEWH List (int],dict [str,
float] Ml tuple[str, bytes] XFEHIFIAXEE I class_getitem () ghifEH:

>>> # 1list has class "type" as its metaclass, like most classes:
>>> type(list)
<class 'type'>

>>> 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'>

SR, WR—DRFTEXT __getitem () WHETCER, WMHBGZRATREFECR RN X7
TR~ 5] PAZE enum L5 Fr 44 21):
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>>> from enum import Enum
>>> class Menu (Enum) :
""A 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 (Menu['SPAM'])

<enum 'Menu'>

S
PEP 560 - %} typing BRIz R0 8 N4 class_getitem (), FHIGHAFHI LEM I & S5

__class_getitem__ () MAE_ _getitem_ () #FIHH

3.3.6 #E#ITTEAMR

object.__call__ self[ args... ]

W AR SR A —A R B PR B A R T, W x (argl, arg2, ...)
KRBT AR B N type (x) .__call_ (x, argl, ...).

3.3.7 E{lFRKT

FIDASE SR AN ERSEBIAS # AT 4. B i HJE T 520 (0 7| kel T4 838wt (7 8, (At 23
RHHAMIERXIZERS o 51 LA 7 R SRASADL 7 SR BT 5 A AN [F] 2 ARAE T 2 Fe v/ i) S 7 A
BEkIFH O <= k < NHANZFHE slice WRMKEE, ENTE X T4HMWTER . HAMAE AL
Pt keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy ()
PA M update () % ¥E, EAHAT NN 5 Python MFRiE F 3 XF 54 2. BL4h collections.abc
*ﬁi}%%ﬁET#/\ MutableMapping abstract base class VNMEARIEH___getitem (), ___setitem _ (),
__delitem () Fflkeys () BN EALRGIEITTHI I T2 FH)E MR append (), count (),
index (), extend (), insert (),pop (), remove (), reverse () fl sort () &%, #if% Python [{FR
#E List XM, BT, JPAIRALA NV i @ SCF TR add (), radd (),__iadd__(),

_mul_ (), __rmul__ () FMl__imul_ () FHPFREIMGE (FEPHE) FRE (FREE): BAIIAN
ﬂi)(ﬁﬁﬁ@lﬁl_ﬁﬁ“ PEANA S RF SN SE I contains_ () FYEASCIFRRGAE inizE
75 RFTBUR, in Y EERBUE: XTI, R 2448 R i {E. %5FLLD(BJ%§T$Dr§U%K%
M__iter () FEAAFRSHEREZSRTRAHE T, _iter_ () MY4EANTZEH; XF
TIH, W24 kA A M.

object.__len__ (self)
P T VELASE BN B SL Len () o E\ii%ifililiﬂ“%lﬂ’]{:f;?, PA—A> >= 0 BRERFR . Lok,

—AKGREN__pool () JIAMH __len__ () JrikiR HE N TN EAEA T /RIZFH R g R
HABIE

CPython SZBL 4l 15: #£ CPython H, R K F i K HAE N sys.maxsize. MR KFE KT
sys.maxsize WJEEEEYE (41 len () AIRES 5] & OverflowError. P Ik EAH M X5 &
OverflowError, XHEUWUIEN __bool () FHik.

object.__length_hint__ (self)

P L PASE I operator. length_hint () o WiZREXRKEMMITHE (WTHERTE/NT
FPRKEE) o HERBERCN—A >= 0 HEHL filﬂﬁ’@TU\jﬂ NotImplemented, sz:%}ﬁ)r'd’lf%
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__length_hint__ T EANIFAEN— AL B . Wy R4l 2 T AL ERE, HAESRIEM G
o

3.4 B fE

ik A REE TR=ALTIEE M . AT AR

’a[1:2] = Db

NG

’a[slice(l, 2, None)] =D

HoAt B A . BE 2 Y] TLEUZ DA None %h42.

object.__getitem__ (self, key)

WM EPASEI self [key] BIARAT. X Tsequence 8B, Fz 2 W BN M REECN I 0 5. 16T
BRG] (QERIAE B S sequence JERY) [WFFIRIRELRMM T __getitem () Ji¥k. Q1R key
PIZRAURIER), W5k TypeError; WHRAFHIREI LRI AAMIE (FEHITEM 7EERT 110
Bk iz J5) , W 245]% IndexError. XtFmapping 228, 1R key e ARE] (NIEZEH) .
NN 45| % KeyError,

ik for MREMEA N GIERTINSWITHIIR IndexError DAHIEAHIAL I 2] 341 44

i M I — A class W, AT B %ﬁ MFFR KT ¥__class_getitem () T A 2
__getitem__ (). iHZM_ class_getitem__ %5 _ getitem__ | f#IENs .

object._ _setitem__ (self, key, value)

P B PASE R ] self [key] WfH. HEFIES_ getitem () R, AXTESLIIL VAN
AR T 75 BT e BT S M s e, a2 P RV T R . AN IERRY key E TS
RS HENYE_ getitem () FIERYREHAHE .

object.__delitem__ (self, key)

WA BT EPAEHL self [key] WIMIER. HEFIE__getitem () M. AXTRLIIL I
N %A PR T 55 A SR RS e, mR TR AR R R T R . AN IEWRIY key {EH TS| K ) S H Y
5 getitem () JyERITEDLAE

object.__missing_ _ (self, key)
Wkl dict. getitem () FEARAE| TS B AU FH DASEBR dict F2509 self [key].

object.__iter__ (self)

TR AT L — A B ek Bl Biterator WG« MI7VARN 23R [0l —ASBr ik AL xt R, BRIA
XA A RAATIEN . TR, B35 0 P TR,

object._ reversed_  (self)

Bk (WERAFAE) 2B reversed () B BRI DASS B 25 A0, B 243 8] — AN 4 AT
FPiZ IR AR N TR R SRR AR R

WP KRR reversed () F ik, W reversed() W & & HKF bR 2| H ¥ 5 10
(__dlen_ () Ml_getitem _())o ZHFFHNMPBLINS G M AUAE RS UL LL reversed () T
PO S S R SE B A AL reversed () k.

IR ARNESAT (in Flnot in) il AR A G AT I 2RI A, AR AT PAFE DA
TRAITIEI R A EA BRI, AR AR R AT IE AR5
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object.__contains__ (self, item)
P VA ASE BUS A IIZ AT o AR dtem J2 self WY G BLR M, 75 WR EME . X B
AU, ARG R BT I SR T AN S (B B BRAELR
MFREX _contains__ () WG, BRI EEslEl icer () PETIRN, RIH
H__getitem () MIHRFIIERIN, SHES 5% Fastam i,

3.3.8 EilFFLE

B LT RTS8 7  he FRReT R SRIE T (DR HOR AL (g ) Bz
TR 2 PR R R E SCIRAS
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._ 1shift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or___ (self, other)

WX LT R SN H BARIBHE (+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, &, *, ). Hi
n, skFEEA x + vyOE, Hbhx BEA  add () FERZERG—AE6], WETHH type (x) .
_add__(x, y).__divmod__ () FENZENTMHM__rloordiv._ () fl__mod__ (); EA
WAZBEKBRE_ truediv (). THEEREARE R = HRAMNE pow () BREN__pow__ () ¥
Wl E N2 AT SR = A S HL

WX LT VAP R SR S RIS s, BV iZk ] 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)
VA R 88 R LA R (i) BRAEROUH BAREBHE (+, -, %, 6, /, //, %, divmod (),
pow (), **, <<, >>, &, |)o XEERENSTEA BB SR RAZ 5 BB EECE AUR W i

PR CRIRE RIFEE ML, BRI Not Implemented. AMSFLRARIR H MR B £ B AR B ik, AR
7% None — IR A s Fa 2 D [ IR AR R8O
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WA B, REFESX x - vy, Hhy BHA  rsub () FIERZERR—ALE, W4
type (x) .__sub__ (%, vy) &\ Notlmplemented W2 type (y) .__rsub__(y, x).

THEE =IO pow () HASZRM__rpow__ () (R5E HIEEHAN & Kid 5 7%).

Frik: AR BRIERCR AU AR A — > 128, HiZ 4RI TS is SO ik, it
TR T 2B R AR S I R A o AT T Fei T R MR IZ 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)

object.__ior__ (self, other)
L BB RSB AR (+=, —=, *=, @=, /=, / /=, %=, **=, <<=, >>= &=, "=, |9), X
B )y I BT A IAT ] B AR (0 self) H3R 4550 (45 BRI TN self). HIREA )y
VEARME S, MY RS AR B mLR 28 k. flan, R xR BA_ iadd () ik
R —DEB, W x += v SN T x = x.__dadd_ (y). HWEM x + v BRIE—FFE
P x.__add__(y) Mly.__radd__ (x). FEFLERTN, ¥ RRMAE BRI R (S0
fag-augmented-assignment-tuple-error), {H AT ASEFR /@ BHRAAL ) — 2R 4)

object.__neg__ (self

)
object.__pos__ (self)
object.__abs__ (self)
object.__invert_  (self)

P TR A — e ARIZ S (-, +, abs () Hl ~).
object._ _complex__ (self)
object.__int__ (self)
object.__float__ (self)

X L7 ASE A B R A complex (), int () Al £loat () o W 243 [ — AN H B 2R AU H
object.__index__ (self)

P TR AT B operator. index () PAK Python T3 JCARHLRF AU 7 0 R N SO R 14 37
A (G802 ER bin (), hex () Floct () BRED . FEAEM AR BT A S8 TR AL
WA ] — AR

WRAKEN __int_ (),__float__ () Ml__complex__ () WM HNERE int (), float ()
il complex () ¥ELEEN_ index_ ().

object.__round__ (self[, ndigits] )
object.__trunc__ (self)

object.__floor__ (self)

KT AR B BAER, AR ARR I - BIINadd () - RGN SAA N A BEAAGCRE, XU U AR 2R
FHRIEIA -
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object.__ceil__ (self)
P X e PASE IR N B R A round () PAM math pEEL trunc (), floor () fMlceil (). B TH
ndigits &% __round__ () [AIHHLZ HMNX BT IR BME AR 24 2 JR X 28 KA Integral GHE
g int),
Wk int_ () B__index () BRYOE AN EKE int O 2ERE_ trunc (),
TE 301 JUCEM: K int () BHEH_ _trunc () PIBGEC BT .

3.3.9 with &5 L FXEE2R

ETFLERER NG, B TEMTwth IR EESL B ITR BN BN SCE LR A P E
AFLE H razis A7t R SCPAPAT ARG He o @9 (1 with 841 (FEwith 1% &) iR ), (ERMA] PAET
HAERN e 2ok .

TR SCE R BB AR ORI A A A RRAS . B R IR, CPT IR S 454
TR USRS 25 B, 721 typecontextmanager .

object.__enter__ (self)

PEA S X GAN R IIE T R 3C wich IFRIRF SO0 E XA IT AR A as TAIHHEER H
bR, AR R

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

B IR X A T BTN 30 BB EEA TS BTN SGR IR . R BRSO TR
IR, = ASHHEA None.,

WAL T 59, IF BAE BRI 5 (RPEa pe%) , R 4R M B . BHMEE, 5
i REEE IR H I Y I IE 3 SRR AL P
R __exit_ () HWEARZERG I KGEARN T, X2 AHFNTE.

S

PEP 343 - ”with” {4y Python wit h i{BA]HTEHLA . 2SRRI,

3.3.10 EHIXEX TP ESE

MAERC 2R BRI, BOAAR RGP B SR, HIANTE MyClass SRR SRR IBOL T
case MyClass (x, y) BRI, ZREMXFABIN, JDHIE L—A _match_args__ JEME.

object.__match_args___
RSB AR — T el M T LS SR BN, A B S AR
AN K F SR, T __match_args_ W R KRBT BB MR AR TR H %
O

26558, IR MyClass.__match_args_ 4 ("left", "center", "right") NIEEZH case
MyClass (x, y) MM T case MyClass (left=x, center=y). iEHEENFSEIEELT/N
TEET _match_args__ TR WERBIE KR TIEE, WS LR R 5| & TypeError,

3.10 i TsE.
UL
PEP 634 - £5HALBERPLAEL £ X Python mat ch iE/m] 1 HETEULH] o
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3.3.11 BAZ PR AR

e X PSR Python X G (it 17—l 02 20 N A I 2 v by I 0 5 5 iU i 262 A
bytes Hl memoryview SE, WBTTAE =5 PR AN e X AL
ARG XA A M C SELRY, (HH Python SR SCBLZ MM L2 AT BERY o

object._ buffer_ (self, flags)

MM self TR—DZrh KIPREPIA A (B3N, M memoryview M), flags ZHUR KIS
o X RIRER, PIANIX 2 MR [l g Genh X jg R A2 W 5. inspect.BufferFlags §2{i
TR R SR 2 WO RS ATR ] —> memoryview MR,

object.__release_buffer___ (self, buffer)

WA G DN TR B R - buffer ZHURAEMNZ HIH__buffer () &M memoryview
G W R AT AT BB X o X A WS . L YR M 2438 0] None o AT BT AT A 35 B
1) G2 XA SN BESR S ¥

3.12 HRIgE.
S

PEP 688 - {fiZg ph X [p i 1% Python [ ijj[i] 5| A Python __buffer__ il __release_buffer__ Jy

collections.abc.Buffer ZEXZEAIN ABC,
3.3.12 [HAEERK

X E CRRUE, FRIR T R R AR A A PRAIETE o ST X R R i R IE S 3R AR, TR
AEE SAEXT GBI UL P o ARAT R A T U &5 A 7 IR .

>>> class C:

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

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

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

BEAT O 5 I 14 T B AE T 4 65 S 2 G e I B A 0 RS & SE B LS IR O 3k A0__hash__ ()
M__repr_ (). WIRIFLTEHRAARBEN THASHERDRE, W2 EEN LIS E %
FEC R FHT ISP 2 SR

>>> 1 ._ _hash__ () == hash(1l)
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

ARy AN IE Bt i AR A T — N2 R G0 T e IRl eI, T A I A A SRR
RIS S B ) T R

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

True

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

W T T R IR T 2 G TSR, B R I BE 2658 getattribute ()
Jrik, B R T:
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>>> class Meta (type) :
def __getattribute__ (*args):
print ("Metaclass getattribute invoked")
return type._ _getattribute__ (*args)

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

return object.__getattribute__ (*args)
>>> ¢ = C()
>>> c.__len__ () # 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

PRI Geid getattribute () HLEICAMERERS MBI LA fR I T R i), HATH 02
#E%T*%&iﬁ%ﬁﬂiﬁ%ﬁﬂ‘ R CREIRS must ILZTBEEAEIRAT R B L LME IR & —E0t b ke
GETHH) -

3.4 i
341 TLHIK

awaitable WG FHELIT __await_ () k. Masync def REGREI 2T 2 RIS AT SR RE0T4

i WA types.coroutine () HMigs g4 gk Bl [ generator iterator Xt 52t J@ T n] %4, H
BAHFREH__await (),

object.__await__ (self)

WAIIGR Bl —Aviterator . 2445 F R SEPlawaitable 314, B, asyncio.Future SEH T UL EPA
Hawait FHRAAMFLE .

il REFEASN __await_ PRI AE g LA R I JEB B EREANAE TR ], PRI e
FATTE Bawaitable MR B PATHEIRRY ARSI (A1 asyncio) LIEFHE.

3.5 B Hhe.
S
PEP 492 T fifig ] SR RIS B .
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3.4.2 HIEMR

gt % J@ Fawaitable X5 . MREAPAT I AES I __await_ () HEARHELER k=G 4L
WPATI R MRS, ERER25]K stopIteration, MiZFHE value EHERAFHORFE. QR MES]
KT, EBERSHEHRR L. WA Y EE5] IR IRY) StopIteration 3.

PR EA T, BN T AR N (B WA A -4 R0 7 k). (B, 54
AR, PMEH A BB SCRREA .

TE 3.5.2 CE MG SR — MR —K 5] & RuntimeError,

coroutine.send (value)

TR R P EE A PAT . ISR value fy None, FRAIXRAHY T RIHA__await_ () FriRELEMR S
R —. W value 5K None, MG RITA SEIMEHER BN  send () k. He
(iRE{f, StopIteration mi@HMRFH) ¥5 LiRAX __await_ () REMEHITIERA LR
]

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ])
TEVMENG G ER .. W ER RIS SEOER MR ERE M ERER chrow () ik, WIRAAE
WM . BN, R RE R ST . HE5R (GRIME, StopIlteration sij& A4 )
?Lﬁtfﬁiﬁ _await_ () RIEMERATIERHI G R E . WRZ SR RIED RN E W R %
ST
TE 3.12 JUEHC 55 A% 44 (typel, value[, traceback]]) T %t H H T BEFE AR R Python WA HH SR o

coroutine.close ()

TR 2 AR BE A SR . WPRMERHEER, WA S LB TS S B HR A 2R A0
Wclose () Jrik, WRAFAEZI L. RIFESTEHEMT| K GeneratorExit, MM RN
HALS. &E, IWESPHCHEERIT, WEERAARPIE5.

YR RIF B, S DA EAC BRI AR R A B P
3.4.3 FLENE

ik REMTMER __anext_ JiiAH R AU
SRR Easyne for iR P,

object.__aiter__ (self)
AR —A~ Fr ik RBRXR .
object.__anext__ (self)

W AR ] — A T % R OaE R Gk AUAR T — 2R H. 2k AU R Y % 5] Kk

StopAsynclteration 4R,

S A R I — A7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

46 Chapter 3. #iEHEHRY




The Python Language Reference, A %5 3.12.0rc3

3.5 BRI HE.
15 3.7 MUE G 78 Python 3.7 Z i, __aiter () WIPAIRIEI—A> 3T S 4525 ZI-REGARIT N 7 15 K35

M Python 3.7 FF iy, __aiter () AR Al — A 20 K AURR X G o % [m] AT ] Al X G #5552
TypeError %E.hijg'ec

344 R L TXEERSE

FYETFTLERER ETLUEREMN—M, BRI __aenter Ml __aexit_ JiiAHFEERAT.
S R OIS A fEasyne with g
object.__aenter__ (self)

TEHX FEMUT __enter (), [CAMKGIEELAUREl—AS T FHF 2.
object.__aexit__ (self, exc_type, exc_value, traceback)

X ERPT _exit_ (), (CARXAIRZELILRIE—A T F 34 %,
S BT SUE BRER R — AR B

class AsyncContextManager:
async def __ _aenter_ (self):
await log('entering context')

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

3.5 BRI e

&
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cHAPTER 4

HATIREY

4.1 BEHGN

Python £/ 32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRLANAL)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
M AT RER AT S) R, AR TR T -n SEE N RFEZRA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSEIRZRIGH.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
« REIEX S,
« FE,
o IREZRR,
o QERAE—NRE T I, WERFRRAFRY B 47
- for fE¥k,
- fEwith ifH], except TH), except * T4, BUEAALHNITHCHY as B as Z )5,
- TESS ARV L H A A 5
e import iEH].
* type iBH].
il 2 SUE W
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Bl from ... import * i import IEMSETATESF ARIBH A E AT, B THRLEDL T &
ZITKMA T XA REAERIR G BT .

del A HAR B E—Fhg0E  (BARHSEPRIE SO IR FRI8E ) -

%ﬁﬁﬂi%/\%’ﬂi@ﬁ’ii?%ﬁ@%ﬁV\J%{S%S{E@ﬁﬁ%ﬁ%ﬂlﬂ, s R TRZE S (Bl 29 AR
Be).

WRAFRGELE— DS, MRS R &, BrARA N Anonlocal global, WIRAM
IPEAERR)Z G, W4 i, (BB ARG B ) A8 B By Jmy i As B SO R g e ) IR A B A — X
B R AP E S, M B R E

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

4.2.2 ZERHIREIT

PR 33GE SCT — A B 4 FRE al WA AR AR b ST — AN Ryl As i, AR A A 5% AUhS
Beo WNRE AT RRB S H A WA S & SR B e 5 A A AU, BR AR A B
FASHRG I T EA R AR L E -

B AAARAEARS TRy, & d A& B MR R AT 0 — AR B AT UL i A X A 1
RS AP ZA B 7R3t

YDA, F5]K NameError 4. WIER Y HIVE SO R EVE A, Hzx&4FrdE 1
— AR ERAC R, T AR B R 1% 44 BRI A Ao o R 4 B R g (H, 251K UnboundLocalError
5. UnboundLocalError i NameError f{—PT2,

AR AR B N AT AR (7 B e 2 PRG0S B A, RS B Dy o 0 42 4 o ) {68 88 S 300 224 il
REEBAYTI o 24— FRAEHA IR B E AR e Py G s > R B R X SN2 AR B
Python it/ PR BTER I HALVF 44 FRO8 s A 5 AR AR R N AT A O . — MACRE BRI Joy A & mT ik
FEREA U HSCA P A AR IR E #RVE KA E - 175214 UnboundLocalError () FAQ 4% H ARIRBURBI .

Wk global A BAE— AR, DB X% 8D T 435 2 44 R IS B AR e A di o J= i 44 5 ) A
XHZAFRISERITI . A FRTEsR i 2 S i WOl 1d 42 Ry fi 4 23 10), il e 5 AU A S e
Mt 23], LA B 2SRRI builtins BRI A 2500 . & Rad 2 2R . IRARAEH
R EFEE SR, HERNEGSSNE. global FAWAINLIT B S E B o1 & FRAG 8 2 B -

global ifh5 [l — (U Bk b A FRI8E B A0 R I fE . WR—A~ B AR A e & AR dh oy —
7% global ifif1], Wiz H hAARBAHUE 2R,

nonlocal WA SR Y I 44 PRAE ) 2 BITERR T 68 BBV IS 402 0S5 . ASRAE 2 I 2 R AN
FETATA AL 55 eR AV I REE R IR I 5 | & SyntaxError. XA A AEEMH nonlocal iR E
BIPE -

BRI SRR — R A B S . — DA BRSO My 4 __main__.

R AIBHPA R ALy exec () Ml eval (O MISEURAFENTHY LT SCHBRIANE 0L K7€ SR AT REME
FFHE SCARRR TS TR A o X285 | A I 55 A 48 FRAEAT RN, B/ AbAET R E8 5E Y Jey i As /o A
Gfrtr A SRR JOE a4 2 A 2 OISR R IR 7l . AESRACRS e SR 24 R A I
PR BRI B ALY IR A X IEE SRR A R, (B SRir 2 1F
A, B ERTAVT R BT A & AR il X R LA AR 2

”

class
a
b

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

Hg, NSRSk

class A:
type Alias = Nested
class Nested: pass

print (A.Alias.__value_ ) # <type 'A.Nested'>
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4.2.3 ¥Rk {EmE:
KA 55 Rt ype ST AR A, FAT ARSI, (LA FRALLHISN. 7
H AT AT SR BRI A, (8 UM & 269280 7 PEP 649 19 Python 3.13 o {0 i 70 Fl k.
B S AL o

o HRRET T R 6 MARLSAIE.

o BPREE T S ORISR, V2 SRR A TERREE A AT, (LB (A b )

e
o BPXbz AR WREES SR 2 BRAYEZEA K 7 S RAAEAR A I N AT, (EHRE Al U
A

o BIRPRIBUAS A G E LR (P12 R A5
o BB MME (IR HERE).
AR HIRAE LA LA T AN 7] T eR B A T3

o BREAEBERS 1 1) H P A0 B K4 S [)o QPRIEA R AE R S e E— R 2 Y, B0
BET B RN A R R 5 — AR AR R N, AR AR 3 8 AR BB B AR i 2R A
b LR APR, R E RAEIRR AR EIR I T— R . ORI TAES e R AR &L, J5 & Toik
VI AESAE S S 9K -

o ARELEEP I RIEAAN B yield, vield from await B := FAX . (LRI E
TR I Y AR S 2 Fe i )

o AEARVEAE I SR04 AR BEAE A sk il it non Toca 1 IEAPREDITIEE . X H A iERA
B2, HREA b aT DAFERREEVE T B TR R BB 5 | AR 245K -

o BERPRTEIEIRBA N FR, HiZA PR STFEAE RN e BRI __qualname__ 1 [
Ko IXEERIGRI __qualname  FUBAMATRE KHEMEAF PRI G —F

312 MR AE: FRVEFEFIBRZTE Python 3.12 h{Ey PEP 695 fy—ihsha| ALY
4.2.4 1EHERE
L E ye VA OIARIR I I BB P AR, ARSI Tl 00 405 o QIR A AR

WS ERAH . X EWE ENTERR 2 SRS RO A ORI MR, N UATER S
PEVT TR A SR o

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

Traceback (most recent call last):

ZeroDivisionError: division by zero

>>> def func[T: 1/0](): pass
>>> T = func.__type_params__[0]
>>> T._ bound_

Traceback (most recent call last):

ZeroDivisionError: division by zero

AR S HATERB AW __value_ EYESZEAIAR S _ bound_ J@YEBUT RN A &85 & .

AT A T B0 T 24 B 8 I 1) 4 S AT A 1 R A SRIHEATS I o Bl TSR AELRF Fe i
e Rl B [ShP Sty

from typing import Literal

type SimpleExpr = int | Parenthesized

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

PEIEIER LA RAE AT 15 A 5 WREFTSRAERY , X WS BT TR EL R (E N B0 44 R i A 4R
HUAH A T EA TR A R BRI g B

3.12 B fE.

4.2.5 AEBAZTEFZREIMIT
CPython SZBRAN i : F AN ZEl _ builtins_, IRUCETEE TS . RS dE s i e
fir 24 23 [ A % i mport builtins HAH W B BOZE 1) JE@ k.

5 — A AR B POAT A O IR 1 9 L A 44 S ) SE B bRl 0 A K& R A 44 2 ) P IR R 4 R
__builtins__ RILBI; X% — D7 — MR (TS — R o0 T 26 A 7 )
BOATEOLY, M7E _main__ BIRFHI, _builtins__ U@ WEMBH builtins; YSFEALfTH AL
By, __builtins_ WIE builtins BBk SHFILE— 4514 .

4.2.6 53FEMNEE
] 25 B 1) 2 BT 2 A THg AT T S R AR . X EEIRE DA R R4 T By 42:

i =10

def f():
print (1)

i =42

£0

eval () fll exec () pRECIA R 5 BEIRBT A U] WAL KR A SEAT 4 B 44 Fn] ALETR 255 9 Jevilom 4 Jey i
A2 (B AT . R AT AN R TE SR L iy A 2SR, R TE R R 44 2SR exec () Al
eval () BREH PESHAPRER /ARG A 2 0. 2R e — g asm, WEFERELT
P o

43 BE

S 2 AT AR R 1 T 2 AR DA (B AL B DR A 7 3 S PR — BT 2K S SRR SRR I 21 1Y
BEE F1AR, BT LA iy A AR Bk 2 AT i 43 I e A T 8 A A R 14 AR R 1 H Al AR B
AL

Python f# 1 X AER M E iz T IS B 3R (BIANT A PR ) AYMEIES] % 534 . Python 23 B Al DAE
iWraise IHAIRAMT| KRH . RRELHEEEL cry ... except IFFPRIGER . %IEAK finally T
AR IEE R, B ERE, TR TeEZ BT 1 K A R E AR S T

Python [ RALFR 2 &1k B S AL PR AT DARR IR S 2 T A A M8, HAESNZ kAT, B
BB R IRIEH E RN B (BrARE A DUZ BB A B A AU B ) -

YRS ERPUL BN, RS S LR PRI IT, BRI R TO6ER.  Toie @M Ao,
ERSITERREIMIEE, BRlE YRR systemExit MR,

SRl RPN . except TR ARG B RAESE: 5] 5B 1) 2K 82 H B s
(AR 2 A S o SEPIDE I AL BRI S AR E N S

ik 5#HHE A2 Python APT A . H N %5 ] ETE Python T2 BT AUAR b AN 28 % 34 A ol
AR, ANBLZR AR 2 AR A s AT i AURD BT

U B FR 2 R 5 S BRI T AR TE R R i R I B AR AT
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AIESHry % o) N R oy ERIBHEIR A Rraise 15 &) /NS rai se IRAIAEIA .

gix
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SNRS

—A~module ) Python 1% 3 it importing BEAE L REWS 15 17 75 — A BLH N RS . import BA) 2K
S AL R, BEARME— . importlib. import_module () DA N E Y
__import__ () ZFpRECH AT AR R A E S AL

import IFAIEEE TR Bl RITELMRAELER, SRS RHER SR E B 24 piff sk b i 24 75
import HAJMERRBAEGOE SOFXT __import_ () BB W AE YIS, __import__ ()
R [HE SN T IAT import IAIAFRIEE B . HZS Y import A T MRLARIESRIER 2 41
RE

X __import__ () BYELIEAAF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAMEA P AT (14E sys .modules), Hfimport iR PATARIEERRIE.

Yimport EAIBHATS, PRUEFRINE _import_ () REXSBMM . HAL KGRI A RS RHLH
(BN importlib.import_module ()) Al BE&HEFFLSE _ import_ () A TNTH CHIMITT R
RSP AL o

W AMEHPT B AR, Python 218 R, WK A1 — 4 module X4 WAL E . WA
FREA PRI AT, W25k ModuleNotFoundError. 24 &R AN, Python 2508 %
T SREm R 48 2R A 8 4 PRI . 3K SR T DA A (8 FH 0 F T STl i) 2 R R DM CR 9 &
TE 3.3 UG ARG H AT LI PEP 302 Hi 8 — i BR2ZOK . AL BAEARAR AL

—BAS ARG sys.meta_path Z&EEHR. LA, WFEAEMA S ERN LR ERE LR (S
i, PEP 420),

5.1 importlib

importlib FIEBRE M T — N FEEA API Rk 53 ARG 4T X H. Bl U1 importlib.
import_module () $&fft THIHNER __import__ () HHERE. WA APL Ji R R A
Pliil. HEZHMITESE import 1ib IR,

%10, types.ModuleType.
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52 8

Python A7 —FEIHIT R, Fra Bl | T %260, Jib b /] Python, C ifje 5l AYTE = 553,
%Tﬁ%‘ﬁiﬂﬁ AL PRI FRIZ S5, Python if5I AT & AR .

PRATVME A MRS RGE R H %, FHEEHE U H R i 300F, AETA B A2 HU Ao T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

SRR A E AR A R AR, 15#5(|5F)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, R, (ETHEA __path_ JBIERBEE SRR

A B A T2 7. TEA S HLOE AR50, '3 Python F 47 £ J& 1 U5 ) 1A — 5. A
BARATRES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L7 AR AL, FALEL Flar &2 L. WA GRIMIAL, EN11E Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init_ .py ARSI, Y—HREgTFAR, X

__init__.py XS BSHBEET, BIrE XPXRSBBE Rz S MRl AR, __init .

iy ijFﬁI PARL S 5 AR H A B o T 60 5 1) Python ACTEAR IR AURS, Python REFERLHAS T A g H i
A S o

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

5 A parent.one FfaRHNFT parent/__init_ .py fll parent/one/__init__ .py. J5Z5
A parent.two B parent.three N2 5444 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 A0 0 MY, BRI R ARG I — AT AAERI AT RRAL TS RGBS [l 7
B wRor ] REALT zip OO R4S L, i3 Python 7S AJUITE] AT ASR SR B HAA Ty . i 4% 25 8] (9
A—E X HER Y EI S RGEFHINGR . BN TR To SRR 1 R U .

v 2 ) __path_ JEPEAGE @RS 1002 6 E AR AR A, AR AR AR (5
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — U AKX B ST X
PANIUE S

WA EEA parent/__init_ .py X, Ehr L, FESAERIEN K LA parent HIE,
HANERH AR it fit. I parent /one WA B A —E 5 parent /two AH4F. FEIX AP i
T, Python R HTHZL ¥ parent WAIE MR, LIELEASGEL TN BT A

73S PEP 420 ik fiy 44 25 [0 G A RS s o
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53 #%

TR ER, Python FF B A (S EF M, MFUFTHE REMEERAZEN) WL L %
o WAMATLAKH import RIS E, sF Kk HE% importlib. import_module () 5§
__import__ () REIIEZ.

WAFRSES ARSI B, BWn] U M — DB i S5 6 4%, filln foo.bar.
baz. fEXMEH T, Python &8¢zl G A foo, RIGRE foo.bar, HJGE foo.bar.baz, NHE XL
SRR —A R, HR45| % ModuleNotFoundError,

5.3.1 EREE

TEF A RZYE e A )T 2 sys . .modules. XML B 25472 Wil S AN I RS/
(R FEH A AR) . IR Z A foo.bar.baz, N sys.modules ¥f,% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

AW, 2FE sys.modules BARBIRAFR, AHFAENIHKRHOE S T2 S ARR, S A
SEMl. RN, WIRME N None, M£5[% ModuleNotFoundError, QIRLAFHRERIAFR, Python
REAREEAR AR

sys.modules @[ G, MR REASBEIA CHR B (PR HABB R ENTIH), |
B ABHN A4 H TR, 330 Python 7E MR AR B R ar 45 800 T DAIR{E A None
s T — IR EASYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAFAH,
ORGSR LA FREASEERE, RIS P IMRARAS GfF R A [l —4~. ML, importlib.reload()
FFEEH B =AM, I ] B i BRI A TR R A AU R BB ) AR AR Y 2

5.3.2 ELIRF0INE; 2R

WRAEE A ARRIBIRAE sys .modules $AZ], WILRF AV A Python (5 A MM AZE SR AN BRI .
WP AR S PSS B, B & 4R 25 o2 25 . AR AR AT 55 SR i 2 75 R O I L I i) S m 4% 3]
gﬁ%%ﬂ@ffﬁﬂ%o [F] IR S B P2 X RAR R 7\ 35— E N ITER € BRI 20T 5 AR 22k [0 5

Python {55 T ZABRIA B FRAF AT AR 55— Q0] 5 (00 Y BARHL 58 AN HIHE Qi) 22 LR G5 A5
B A BRINE AR AR import path PRI, import path J&—ANH SUE R G AR K zip SO LAV B
o BT AP N R @ AR, GIanH URL 5@ i 95 .

MR AR, IR DUIMAKT 2 35 DAY FRASTHE 2% () B A4 F e

ARSI A EIE MBS . AR ENTRER BT E A ARAIRER SR o] —A> RS AL, XX S
AR RAG R B, B528- 2 AP TAE M AR 6 o

PATR A5l 1A A ARAR AN BRAS WU S 2 AT, AR AR AR A B MR Y B ok i
AL -

TE 3.4 R AEZ [l Python A, A4k BRI ho 2 25, BUAEE AT LR [ BEH AR, Ho
ety MEARAAE R ARG, HOHRAES A g
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

TUHTAE S AR R IO T, ST H M S A RE R R K2k, {2 sys .modules ZAFA KRS
XAVFICH THEE sys.path i, RETHBGE RN ER. S0 TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TRAN sys.path (8 package.__path_) {RRH—H, FEBEIE NI R HAEIR
MR - S ABARE TR 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 TEE

YR E A PRI sys . modules FHAZIN, Python SEH MR sys.meta_path, HWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WIE, GIrEEZ=NSHC ZFK. SABERE R (A1), 7T
B AR AL e 285 T (0 AT AT SRS SR A 1 REAL B S 44 PR AR IR

TSR I S AR A AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAA) FE AR BAIA IR PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREEZ N FEHE, Hicr AR,

TLEE R RN find_spec () FERATAWE =AU B DR S AR ZEBRE 4R, F
4N foo.bar.baz. N SERUEHIE RMIHMBAESE . X T s Z2083e, 5 A3 %0Ch None,
X T FRRE L, BN SECN M __path_ JEMEME. WRMNA __path__ JBMETCEDIN,
F#5]1 % ModuleNotFoundError, = NSHE—MEAEAEME B IR IAEHN L. AR
GEAL A BTN BUH RS A—A H bRk,

X BRAS AT SR AT DA U Iy To B A o B, ERSE il I R i R B G2 A7, A foo.bar.baz
FHE RPATIH R A, TR ICHEE R (pf) FIH mpf. find_spec ("foo", None, None).
TEFA foo ZJ5, foo.bar Rl s il i wi @Rk A, HH mpf.find_spec ("foo.bar",
foo._ _path_ , None), —H foo.bar EWFA, HJg—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p—

AT AR A A LSRR TR A . UL None DAMMIYRI SN =S HE AR, X AL B2

& [A] None,

Python [{JERIA sys.meta_path BA =Focitediflds, — RIS AN ERSE, —FhE Q-5
ARG, 38A — PP HEE AT 5 AR B import path BRI (Bllpath based finder) .

1E 3.4 MG JUk e &A1 £ind_spec () IABMT find_module (), JFEHCHFM. BRAE
FRRZEA] F A 2 B, S ANLURMUSTEA R R £ind_spec () WA HE.

TE 310 JRE: SA RS find_module () BAEH G| & ImportWarning,
TE 312 fRE L find_module () E#EFERE. HiUH find_spec ().

5.4 Ingk

B—MERBLI AR, P APLBPRAE MG A e (RS finaRas) . TS AR
B3 I A A T R A T B

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It 1is 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)

(CFgkzE)
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(£ L£50)

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
try:

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

THTERLA N 40y
© WRAE sys.modules HAFFERTEL MBI R, SAREST LR HR]

o FEMBARPITHREAIDZ H, ZARHURAFAET sys.modules H1. X— S R, F Az g
nRE (EiEEkEE) S AHA S US| sys.modules AR5 IEFEHRING O T A TC B
VAR BRI B 2R 4R
o QNIRRT MR - HER MR - KM sys.modules R, (EMEAFET
sys.modules GZAFHIBIERE  DARATARVE R BT 52 5 s gk AR AR B AE R A . X 5 H
HMBRIE 5 S RN 22 M AR AR B HE sys .modules Hi,
o TERLHLB S M EE R AT 1, FANG SRS S AN R (FF_ R pg RGeS vk
“_init_module_attrs” ), {EES )G 5305
o BEIHUPIAT RN R BERTZ , FESCI AP RHE A fp 24 A5 [H] . AT A TIRA IR, B
PR E BH R NS 2.
o FEINEGS R P A EIF L3845 exec_module() FUREHLI AR — & W AE- S A GE o IR ] A BB
TE 34 MEN: SARFEE LS TN E LR 5T, XEEPAH & H importlib.abc.
Loader.load_module () F¥EEHITH

5.4.1 Ingizs

FE e T g R AL S B o B T g B AT, S A ML A importlib.abc.Loader.
exec_module () FEHAEA—DSERPITHRIRXI G . M exec_module () R[] i AT ] (B R B
IR AT L T 51 2K
o WRAFEHLZ —A> Python A (I 4P BRI Sh S IMERA P ), Ik AR TERIEL Y 42 R 44 25
] (module.__dict__ ) FHATHEEAGA,
o QRIS CERA TR E B, BN K InportError, AidTE exec_module () HAET| K&K
AT AT oA S o L AL 4
HETZEOT, BRI DU R—X % FEHEOL T £ind_spec () JriEfRR AU UL
HApmMEEF SN self.

% importlib SCHLE G L HE SR M E . TR BT sys .modules HAFRMBIHA FRRRIBUSHO & . R 2 1] B85 i 2 Bk
SAMBATRETE sys .modules WA & XE T RMSCHBRETT R, APRIERETEH A Python SiBL AR .
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FEHM R 2 7] AP B 5L create_module () FIEFEMEI R QB & . B2 NS5, 1
REHHAR UEEE , 3% m A e I 2 A ] . create_module () ANETFRHN S ik EE
falJE . AnRBIHGR ] None, S AMLEINE A7 B8 HiHH

3.4 FTgE: M#E#s) create_module () Jrik,

TE 3.4 UE Y load_module () HiEM exec_module () Bk, S AMLE] SR Br g B ST
fEHRAE -

NTESIE MBS, FAVLGSHH S AN load_module () F¥E, WHREGFEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, Nzkss iz ML exec_module () »

B T HATIIRZ A, Load_module () Jrikme A SE Bl B SCRIIAR) A RESUIM AN RE . B AR 7] B KR 1 73
RIE, HFiA— LM E:

« W sys.modules WAEFEFE & 24 FRIIBEHNT G, MR LA H CAAERBE.  (FN
importlib.reload () K ILIEIEW LAE. ) WRZL KB AFAET sys.modules H1, il
AR AP E I A sys .modules.

o TEMBERPATHHABD Z 1T, B 2 AAFAET sys .modules Z A, AR IRTCHREBIH S UOMEK .

o ASRMERNL, MBS DARSERALMECTIMAZF] sys.modules HRELEL, HELI (LB LRI
BRI, FFTR BRI iz B 5 iy .

7E 35 R W B 24 exec_module() B E X fH create_module() XK & X B ¥ 5| &

DeprecationWarning,
TE 3.6 U P 24 exec_module () B X1H create_module () FEXI¥E| % ImportError,
IE 3.10 fREE: il load_module () ¥3| &k ImportWarning,

5.4.2 FEIR

AL EALH] (B4 import1ib APL import J import-from iBAJEkH NER __import__ ()l
AN AR, AR iy 44 25 1) R SR — AN AR R T R 485 . Bltn, WRA spam H—ANT
Witk foo, MIFES A spam. foo ZJ5, spam FFEA—A4EEFIA N T foo @M. RUIBAESR W
N SRS

spam/
__init__ .py
foo.py

HHH spam/__init__.py HHUTFIATHNE:

from .foo import Foo

IR AT AREDAFHE £oo Fl Foo A FREPEIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

22 HE 38 5 17) Python S FR45E RN, X ERAKTRES S AR, HELRE LS ARG A HARE.
1R AN B — E B W RARAE sys.modules | 'spam'] fl sys.modules['spam. foo'] (FlFE_FiR
FAZ R, W5 E A s HTE B foo JETE.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R maEzml. K285 B2 prA Kb M
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S SR8 RS UL 0] PR RASHE S ARG AL Z (L3, 1 ANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

B R U B & VR R X G i) __spec_ JRIERFAN A IF. A7 KRB EHLA B TEAN N 23 S Y

ModuleSpec,

3.4 BRI

5.4.4 SAERMEHREY

AL SAE IRV 1B) AR R HUAS S I B SR RO R I L g b, I s as TRz i
S
SRENVAEBARBE N spec K HJBMEARAE TS A9 ] He b 4

name

Cname SRR S A A BT S A R G H I,
__loader__

__loader__ JEIEMAMIBBIN T A RGN BB T B kit 4. X B2 AT, B
WA T BN EAS & HIIAE, BlAnSOCHR B I R A Kk

SR AVHEBARMEH__spec_ RAVERX AR

JE3I2 JRE R _ loader  WIEN2M4Y5 _ spec_ .loader #[dl. _ loader_ BEgiF ¥
7r Python 3.14 W F% 14 .

__package___
B __package  JEPEFIDARGSCE . HAEDAUN—F57H, HATLAYS __name_ HUMIAIY
fEH. MUEHE— N, H__package_ (MBI __name  {H. MEIHCNZMR, XT
B P _package  WABCNZE TR, T TR 2 5O A4 . i 217 PEP
366 T AEEZ AT

BN _name_ HRA EHHIF BRI FA, XK E XL PEP 366,

S RNEBAREN__spec_ SRAEXAEME.

1F 3.6 JiREM: __package_ Fill5 _ _spec_ .parent HAHMIFEAME.

JE 3.10 R ImportWarning BIEFRABIER _ package_ U parent B#E5| K.

JE 312 M o Y4 | 1B & _ package_ B ¥ 5| X DeprecationWarning [ A &

ImportWarning,

__spec___
__spec__ JBMHLABENTE T ABIHET L0 H P BTHAR I . X __spec__ A IR K 7] B
VER T84 25 8 2 B 18] nds e n A . ME—MBISMNE _main__, HH) __spec__ &L if
JLUTF % A None.

¥ __spec__.parent REN, R _package_ {EMIEIET.

3.4 Bl e
16 3.6 U X4 __package_ KE X, __spec__.parent &8 HAEMIERII.
__path__

WA W ORig R IEM IS fr =SB ) , WA AR R __path_ JEME. &k
(HAAFU AR, BAR __path_ BTSRRI AN W __path AR,
WAEE A B RN R P AR . AR __path_ il LAY ZANRAE T X h4i
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ARUMERANIZAA __path__ @.

__file__

cached
_ file  J@WIEN (QARE, HAEWACHFAFS). BRI EA BT S (a0
RRMICFEN ), SR T ML Z B A A NP ROk LN & e S SO B AR . EXT R
RRBHORUL AT RE B R R, BIATESHEE R 1 C B, HFHSRARGEATRATEE
WA TEEE R E T (a2 MBS AR .
WRRE T _ file_ W _ _cached_ JEMMATRESHIRE, B2 BT C 4R
PR (BIE R SCfR) o B8 R I N TR EAALEAR I W SO s A PT DATRT B G 1) £ it ST
P EAFLEWIALE (S0 PEP 3147),
R __cached_ BMEFERIEE _ file  HHEFTRESWINE . H2, MM R2 IR AN,
2, IR RS (__file_ Ml __cached_ 2 HTIREN) FrL B Heii e i i
géﬁﬁo PR A SR — AN 28 T DA A7 I BB S AR BB SO AR, IR AR ML 837 Sl 2 i
A /‘J R

SRV BRI spec_ RAUFF _cached__.

5.4.5 module.__path__

WRIEE S, MR MEUREA __path_ JEME, Ei2t.

WY __path__ @ISR AL AR . TEFAPLHNE, ERIIRES sys . path BEAMH,
HIE P A S i R BIR RO E S . (B2, __path_ &L sys.path ZEH R

__path__ DR HMFIFERARN A B S, (HEdwn s, YEMT sys.path RN [ERSE T
f __path__, JfH sys.path_hooks (JL'F30) &7E# I __path_ BF#EEL#,

B __init_ .py SCPFATPARESE R AN __path_ @k, I HX2FE PEP 420 2 1 5< B fi 4
SRR . B PEP 420 51 A, fiv 4 25 A A FEAR 2R & __path_ B AR
__init__.py XMF; SAMLGIS A a4 SR IEFISE __path_

5.4.6 EIRHY repr
BRONE DL, TPEHEREA — AT ) repr, (EU2ARTT DAKHE _Fad iy J@ M e, FEBH ) ARA% 50 B v
B Ay f b A BTN G Y reprs

WIFABLHL LA spec (__spec_), F AN 28T & e A2 ili—A repro A5 AR i 26 Mk 3 A %) spec, A
RGO AL ) 4R RT FAE Bk AE— S BRIA repr. BRI HT A module.__name_ ,module.
_ file_ PAJ¢module._ loader__ fFH repr Wk A , FHARHEMZ R MME SR BAIAE.

DA 2 Fe B Ayt LR
o WERBIBEA _ spec J@PE, HP A9 HURS (5 B 2 WU R AN repr. WAL 1) J& 1A "name”,

“loader”, ”origin” FI”has_location” £545
o WURBORAA __file  JEME, XSWHIVEREL repr 9—EB4)

o NSRS _ file_ {HEA _ loader_  HEUHA N None, NIMZRZLN repr 24k F/ERIHR
repr i —B453.

o WTHAWE I, AHE repr I LY __name_.

¥ 3.12 UL module_repr () [ Python 3.4 .45, 7E Python 3.12 i EL 4 RS I HR S ZE LTy
repr TR A o
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5.4.7 EZEFTHHBAIRY

7E Python M .pyc SFMECE ZAr 72 A, EXRMAZF BT HEH oy BICHEITER. BOA
LT, Python Ml AE I 5 AZAT SC A BRAF IR S S B A8 ESOS TR ORI R /N SE B — o AEIB AT
ARG S O AT S A ORI SO AN IR SR ORI AT A R

Python 3 3¢+ “ETMAI" A7 CIF, BIORAFIE SCIRE N A W A (B A @ oo Bl . AEAE Al AL T
WA cpye SO KA BUFIARR A AL X TR A BB TG A . pye SO, Python £33 i SR MG A Y SC
K5 G5 0 A (55 G A7 ST Th B 8 A (B LR R 18 A7 R o B R A 4 TR T I A ) G A7 S
B E R AL, Python 2 BT AR L H B A — AN BN AG 2 BT A 1) B A7 SR P T aAER &AL L pyc C
1, HEHAFAE Python siex HHEENE ZAF U AR W 5T AR . pye SUUE RUERAT R ml i
—-check—hash-based-pycs JEIREEZ .

%z”ﬂ@T%MTﬁ?%ﬁm-MCiﬁoE%ZW,Wmmﬂiﬁﬁ?ﬁﬁﬁﬁﬁ%?%@%ﬁ%
Rk

5.5 BT HBENEHRE

TEZ HIC 28472 I, Python A JLFRERIARYJC AR ALt de . Hoh 2 —Jepath based finder (PathFinder), B
SEROT AR R B SR import path. TR HARE — T RRBHGAIE.

BT AR RS B S A AGE T T A BRI B B A, RFEATR B RKEIRAN
TE AT AL B E JET BRAR I B A 2 H AR

BRINA ISR A5 H A R A S & LB T X R G P A SR G B 1 L, WAL B & R ik S 2R AL A
Python i (. py (), Python 74555 (. pyc SCH) PARGEEEEE (10 . so UM ZEARUEEH zipimport
IR ZHF R, BRABSAR S H B aR REAL BT A K B zip SCEmy ik soph3ss,

RS H AR T SR G E . BT PARE ] URL. B 2R A i al il DA 45 5 8 7 1 A o] He o7
e

BT AR AL R R SR AL TR 8 TR DAGERE D AT E AT R AR S H B8 i, ASRAR
TS SRR 4 URL IR BAR A0 H , AR DA S — > SE B HTTP 1 SCE M 2% _E AR iy #y 1. 1X 4
T (ATRAIXES) 7240 Bl —AS SR R ikl path entry finder , VAU RPN —4> % IR R A M4
BRI N AR o

RGey s AR EHEFEH T 2R EX—RIE, Wl idmeta path finder FMpath entry finder Wi RiE:
KX BT, XPMEBIE Rl TR, B AR AL I s E,
{H B — R BB A 2S00 . i, Tl EAE RS EH TS ARG, FEEE
#f] sys.meta_path JHJf.

MIHZT, B H ARG AR L VU T AR & R i SC By, Shs b, WRFG RN
sys.meta_path BERET AR ERAS, HASH LM H ARG PGER .

5.5.1 BEFEEKSE

path based finder 23 F 5t BRI EGE 1T parh entry FEAFER R TR E (7 E 1Y Python BIHUFI ., ZEBKIZKH T
REME RGP ALE, (HENHFALZRT .

VER—Fh G E 2s, path based finder SEPL T IR £ind_spec () WML, (BREEIIMATF T
— LRI, Wk R AR A A import path ZEFRATINEL .

H=AA5 B Hipath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffifi
Ho X4 __path JEMEWSWEEEH . B0 T HTE H S APLUSI &N

sys.path @& —MEABRA R RO E R FAFRII %R . EVIHME PYTHONPATH AR R A N2
Foh HA AR e FISE B & SR ERIAL B . sys.path FZAH AR SUE RS I H % zip S0 K HAth
A T REHAEAE” (L8 (B0 site By, Fl40 URL sl A% . 7E sys.path HI 4 H
FAFER S T AR S AU 20 2
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path based finder jg&—Fhmeta path finder, F 5 ANLH] 28 8 98 b SCHE R B9 3T B AR B A 3R A1
find_spec () KRB shimport path 2, 24%i [ find_spec () 5 A path ZEH;, BHFE—14 7]
W B F AR ANl N R i T S AR __path__ @M. W path %0k None,
XFERERERNFEA, K sys.path.

HETHRAENERZSERBREETHENAH, B KREE RS B4R H XN Wpath entry
finder (PathEntryFinder), K AXFh#/ET GBEMRFEIR IH (B AN R SAF stat O WHBFFHH),
HETHAENERJSHER M RHBEELHE R BRELZEERBNWELS. XNEF R sys.
path_importer_cache LI RE WA 4, (HIX A GAF 5L b A7 B &2 2 3 % 42 1 JE A FR
Fimporter 3152, WiSXA R, KR path entry (LB W path eniry finder )R FESHE R R T —Wk. A
FARASF A M sys.path_importer_cache B4 H ARG T B AR B A 3R 25 PR AT
RAREEE.

MR F HAFET AT, BT RN ERRSIEN sys.path_hooks RN AT G, Xt
BAN R RS2 5 B 4T IR S — 28, IIEHRRMEARRH . BRI X SR 0e iR ]
WAL BRERAE A% H Bipath entry finder, B325| % ImportError, HTHRMAIRE MM ImportError K
PR T ICHRAR B Spath entry Xt BRI path entry finder . %535 = W BWEIH GRSV Timport path BB -
BT D FAF R T IERNR . PR RE AT 8T oE (PInmT AR SRS
(gt UTF-8 BUHE4TY), MRS TICIEMHSE, BEV%5IK InportError,

i sys.path_hooks ZEREEHEN A 1R [l path entry finder, WIET A EIKAF £ind_spec () I
VERFE sys . path_importer_cache Hf£A None (F/RILE§124% B A X A4S IR [H] None,
FenWmeta path finder FoYEFRETZATIR

I sys.path_hooks A path entry hook ] YH XTI IR BI{E & — path entry finder, WPAR P
W R ) AR AR E K — B A UL, AR BRI i B T

YEi TAEHSE - H—NEFER PR FER - WA S sys.path PRGHANS HIEA AE. w5, W
RRI MU TAFEHSRAFEAE, W sys.path_importer_cache WMAXAEHALAIE. HIK, & H
AR Y5 TAEH SR E T 2 & . 5=, W sys.path_importer_cache fFiffi {1 Jf
importlib.machinery.PathFinder. find_spec () iR B A% 2 20 Bri 24 wf TAE H =k
ZFLFER

5.5.2 BBEEFEERBEMY

HT BRI A, R T 4 i 44 A A PR R R Ay, B AR A H A AR L TS B
find_spec () ¥

find_spec () #ZW NS, RIEP A TR E S TR, AKX (W) BAafEdk. find_spec ()
IR A 58 AR AF I IAS UEEH . XSS I B2 E “Ingds” £a (A4,

9T T A BL AR R R TR R — A 4 % Fporion, B R A H B IR 2 &
submodule_search_locations W H—EEZIPITHIFN .

TE 3.4 UOEM: find_spec () T find_loader () fl find_module (), XHHEMEICH T,
H&TE £ind_spec () R AT .

IR A H AR T RES SLBLX N3 I i — A L8 find_spec () o APREF ]
RS, ST ERSER . (, WRAER R H A LT £ind_spec (), XPIILH
TR B

find_loader () #Z— 1S4, MR ABRMTERERESFR. find loader () H[E—4> 2 Judl,
AP B — T i At T 55 0 i A 44 25 (Rl portion.

KT JE A HAL R A RSB, 1 2 AR Ak H AR AR LR AR SR e R AR A R AR T SRR S
find_module () H{k. HRRBEFZHARKS find_module () FEMHHAALH path 24 (B
MBSk B XA TR AR TR e 4 R E ) -

B4 H A find_module () FIECFHH, BEAEAR ARSI H &R A a4 25 ) 4L 4t

4%e WA find_loader () fl find_module () FAFET M ELBEERES T, ARG EZH
H find_loader () MAERF find_module ().

TE 3.10 fRE M A RSN find_module () il find_loader () MIEARS| % ImportWarning.
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e 312 R HE L find_module () fl find_loader () E#iFE%.

5.6 HMFEESARSE

ﬁi%%ﬁﬁA%%E@%ﬂ%M%ﬂ%%% sys.meta_path BIBCANE, | FEHSEEBHON A & Lok
T

— AT 5 AR AR T TR R AT O T AS S 5 1) 5 N AR SR A AP, IR 2 8 4 N LY
__import_ () PRECAIBEMLAS 1. XANREIG MR DATERIHYZ G Fas AT, RIVRAE RS REE A R A
NERIHIAT o

AP HO T SR 1 AE T AR B — A T A SRS (IR R SE B HRESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError Ifij EiR [B] None t/E#5 T . R jGHE FRICHEHE R
VAT e S TEIV2 2 PRV 2 g kL

5.7 BHEMFA

R FAB ST — DA FRA R AN HI RIS . PIDECE 2 RIS R 2 Hl
W EFERHN A, RS 2R RS B, 4E AR I R Ei:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

RNEETE subpackagel /moduleX.py B 4& subpackagel/__init_ .py H1, PATFSAERRARN:

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

7 S AT DA import <> B{ from <> import <> 1E¥E, (HAXT A KB FHEE —FiEa; Hp
A D AR T

import XXX.YYY.ZZZ

MR xxx . vYY. 222 fER AT R, {H.moduleY 2 MERUN L.
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5.8 X _ main__ fJ45%EIN

Xt Python S ARGEANE __main_ BBUE—MEFIRIGOL. IRUME S — % WA, __main_ BBk
SEAERERS BB BRI BRI, 5 sys Rl builtins RIEML. HE, SIWEARRE, BIHFAEHEIH
PN ERR . KRN __main_ WHIAR MR T SCROBT AL A T ARRE s BT FRT AT IR A H A e 0

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

24 Python [fffill —m BEBHBNN, __spec_ SPBMAHNAR AW BIAAE N, __spec_ BAHE
_main_ BHWERPATEAHR, zip XAFEHE sys . path & H il I IR T,

1 AWM T _main__.__spec_ &K None, WHWMTH _main__ A9RFAEH S
AR

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

TEERAERG— 0L _main__ . spec_ FUEJ None, BPAESCIEMEIAR LU AT AV —AMEEHR
BT WARAHEEE  main_ PRYTTEEARL, WM -m IFR.

EEFFAERAE __main_ WY F DA RABRHE __main_ . spec_ MMV HIBIER, Ef]
PSR R e, XRbTATEES: ] if __name_ == "__main_ ": fRIRAHAIFHIN
B AP RIATE __main_ fiy s 25 Al AR89 AR T

5.9 &E 3k

FALH A Python A= 2 ) 2 4 B &4 TARKAAE . JRARHY LS DLRT 3SR AT AR, (HAER S %
SR Z GV Z AR A T E BB

JRUGHY sys.meta_path HUAKULHH L PEP 302, JRZERY LA L PEP 420,

PEP 420 “fy Python 3.3 5| A T % = 4 ¢, PEP 420 if 5| A T find_loader () Hp i 1E N
find_module () E‘JE’E&O

PEP 366 fiiit 7 ¥l __package__ J@ME, HTHERER By 2R T A

PEP 328 5I A THXMHMBAMI A, HAUSE T __name_ 15X, 5% PEP 366 7y __package__
IMAFLIE i o

PEP 338 & L AR AT .

PEP 451 £ spec XTI T XM AMERIERR . BIERF MBI FER LA 5L ] A
Bl . X SR R VF 7 ARG T — 28 APL I A FR AR A 2 i — S8 vk
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

YR RN ARIBFAFR A P T BIES B ol R AL, XN E
BRI AAFSEBOR A T s ey 5

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

SCLELR R A TR E B AT (B, PR % B EAN A HSE0) -« 7 RUAUE SCEATA
CHARAT N -

6.2 &%

IR IRFBAM BB BOTR . i B TR AR . PARSES . iR B S
FERTEATETEE BB T TR aEA:

identifier | literal | enclosure
parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

atom
enclosure
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6.2.1 #RIAFF (BHR)

YER R B FRIR S U AR . TESF AT A Fe st 5 — 47 TIRHORE & L, VARG & 54902 $REUE
PRUEASE i =

YA TR E B AR, RHZJR T oRAERHR B XS . Y424 FRAR L E T, 220 HoRER 5 &
NameError {4 .

RAT Rt 4 SCAS B A BRSSO I — AR iR A AP AN 3 2 N R T35 I BAS A A~ Bl
Z T RIS R, ESWIURIZERN AR 6k, FA AR A B 2 sk i h—ME K e .
AR SIS, BEBRTTLP R R HAEA TR —A FRIZ. filan, HIME—N4 K Ham Y2
FIAR RS __spam @Ml _Ham__spam. XAV FARIRAT BT 0 AOAH A0 . QSR 5 1)
SRR (T 255 NFAF), PTRE AR HARSCEUE WT . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IESRAE R IR B — AR E IO BB R (FAFRR . A BB PR 280 - XTI R
FIRERL (%) BRI, AT REAIEUE. TEES T @i,

JIA S TMEARAS BT AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL A T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

6.2.3 FHEIESHIHX
7 [ 45 S I 2R S HE 5 ] ek U &

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

A7 355 B B I FRFR %2R BRI EREATR PG . RS R 20— e, Ea™
A—Aocdl; BN, B RN R I Y Rk

— RN N AR RIFE SR A — R TC A G T ICdR A AR, BRI - AR ] A R
W) (R B 25 e 47 A X 5 m] REAH R AT BB ] )

TR G4 AR i B SR, SEPRRAE R ARIE S . BISME LR 2 cd], X EES A4 = wim
— AVFFEFGR A f A ISR 1 “257 & F SO S B W AT R ICIE R

(K

6.24 JIxR. KRESFHANETR

BT HIHIIF . AT, Python UL T 4% “SUR” HORIRAE, AL A AP
o R U R
« BRI AR SRR, B 45 X

LS SR KNI AR
comprehension := assignment_expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
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comp_iter = comp_for | comp_1if
comp_if = "if" or_test [comp_iter]

XA ZEH R BRMRIRAUSHIN 2> —A for THAREANMEZA for B if T4, fEXFME
R, B e A U for B 1E TR — DB, MNERLRINFRE, K5
BRI f AR AR B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIRTNEAFAN, SIS — R EM AT . XA
PRIRZ HARSIRI A A 2 Wit BISNZ AR

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
REMVERE. 520 for TRIDASIRAM for F/a) AR TR BEA (N BEAESNZVE S Pl ok AH
HEATA] BEHO T M ZE M AN R P AR, I [x*y for x in range(10) for y in

range (x, x+10)1],

AT RSB HWER DR MR AL, ERXEFEHINEEIEMH vield fl yield
from FiEF,

M Python 3.6 JT1f, Frasync def HREF W LAFEH async for F4) 3k 1% fRasynchronous iterator. 1r
async def B HMERR AT AHFEFT LW FRELG M L for 8 asyne for FAPRHAM, HA S
HHMY) for B async for 4], MHREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
await FREE HAIE X 722 S SR A asynchronous comprehension. 2547 0] DA {5
PATEFEM LR 4. J31E S PEP 530,

3.6 FiEhEE: 5IA T RS K.
1E 3.8 IR M: vield fl yield from ¥R EMMEMEH CHEEH .
TE 311 JRE NG IHE Ve 48 R B 3 U i R 520 AN S CR R s h R 1

6.2.5 KRR
BN SRR T R b S s R 5

list_display = "[" [starred_list | comprehension] "1"

N F SRR TE— RPN g, KAl — R FE A eSOk EE . 43RO dE 57
— 2 FRIEA), HIotRA N AERHPOREFLBF AT FEXNR . S ft— T, 1k
MRS A A S RO TR AT

6.2.6 EAETR

O RN SRR, 55 SR K BIET 3 B 570 b i A (L

set_display = "{" (starred_list | comprehension) "}"

LR E A R ARG, R — R Fh oSOk E . AfitdnE S
i — 2 FEAN, HOUR S M BEAPOREFFMAZI L EX G LSS, LGSR
Pt U A R S R T R A T 22

ZEAAREN () R AT WET R 2T,
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6.2.7 FHRR

TR R — MG SRR AT RE N S I A B (B ERT) &5

dict_display = "{" [dict_item_1list | dict_comprehension] "}"
dict_item_list = dict_item ("," dict_item)* [","]

dict_item = expression ":" expression | "**" or_expr
dict_comprehension = expression ":" expression comp_for

FHL IR ST F AT 4

R4 A BE SR S F A, A E R AR IOAE LTI % - AR 5 2k
AP HORE (B B K B0 25 0T AR A% F 10 b U s MR B, T & I (e
IS R

WS ** FOR FRIFO . ERBRIERLAE— A mapping. BN SPIMAZH 7 JRLEHE
SR SN SE A 7 SR BT R A

3.5 B Ehae: PrilF iR, fplh PEP 448 421 .

FUE S G RMEGHE XA ARE, EFLARToRIPIANFRIEN, Jaitr EARMERfor” FIif”
Ao UHERAPIITIS, MRS AME R S E AT AR WU PO A 7 4t

SRR BUE 2 B BRI LA TR 2 R A KA Z s 4 —Tv . (RUIBER, BRAZEBIN N hashable, iX
SHERR TR AT AS S ) B R AN I 15 TR R R G — M (RITE R HR R
AR SCA) KRR A

1E 3.8 U Ei: 7E Python 3.8 7 wi iy F LA S rh , I8 & U SEFIME ) SR G0 . #E CPython 1, {H
SOETHBORME. ARG PEP 572 U218, M 3.8 JFfh, HESETEBeRE.

6.2.8 A ERER
HE R RR R FH IR B SR 1 S T A A A

generator_expression = "(" expression comp_for ")"
A R R A A — R R AR AR R . HAE S HE SRR, OBIET B BEE & A 2 M 5 4
SEAESE AR
A R R P AL BEATE AR R R nexe () Frkmymb g AE A gokE (S
Tl A A R R a0 o H2, IRZEM for FRINE AR RIE WO RISRAERY, PRI E B sl
AR SAE A s 2R A PUE SO IR, A AP —AMER A 5. 52 for ThJPA M /e
M £or TR N LRI LE A TIEAEANZAE N BIORAE, RO EATTAT BRSO T M 22 ATk A 52
Z’}EFXE‘J{EQ Tﬁﬂﬁl]: (x*y for x in range(10) for y in range(x, x+10)).
5 SAE R — SRR A T AR . PRI S IR A —7s
N ST P A RS AR B U AT, S8 IR UE XA ds P yield flyield from
SRA g RIA AL asyne for TA)Eawait Rk, WFRHN 4 £ m & RA X AR RIL
SR —ASE Y AP A R AT 5, R E T B AU (B I0F £ K 2.
3.6 BiifE: 5IA T RPN aRAA.
e 3.7 WCE PR A Python 3.7 Z i, FA AN #A A Easyne def P EL. M 3.7 JHR, T4
BREICHIS HT DAGE ) S 2R ik o

7E 3.8 UM yield fil yield from 7ERAUIRE MM WA .
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6.2.9 yield k=

yield_atom
yield_expression

yield FiRAE E X generator PRELE  asynchronous generator pR LI 74 F 3| R it 2 BB AE oR 508 S0 N R
o ZE—MREUERNME yield Rk XA b E0E — M E AR R, HE—Tasync def BEY
PRS0 2 LA R R R J— A S 40 A R R A Bl

"(" yield expression ")"
"yield" [expression_list | "from" expression]

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

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

T BT AN2E S B, yield FakalNEE FLIFE N TS0 Bl S U A sl as 8 X )
W SR IR — 54

TE 3.8 R PR 2% 1 AE S B U A i ek =X B =ik B 4 g i yield ik,
XA A R RA , AP R R B SSAE T E AE E —TTH ERRN  .
WA AR R R R B, BRI AR AR AR RS o ARG 3K A AR A RS R AR A
1To PUTIIRRSAEX A WA R R I i o X, BRESTATEISE A4 yield ik, FEiX
TR R, M4 R expression_list [fH, B WIR expression_list
B W [B] None., X LTSI, Wi ulirg B SIS g ok, WA 804 mgp
E. TEASHRER . SRR AT AT S A PR 25 . 2S5 a3 AR R 0 AN VAR AT I, XA ER B
HEFTHS yield FibaUH 2 — AN IS il sg &k IR 25 yield Fik X FEH TR EZ AT
P . WREH_ next_ () GEH R for 3 next () WEKED WZEFR A None, fEHAD
BT, WREHsend (), WEERER LR Z I ERE,

T Ik S AR AR R A S R AR E AR BT yield 23K, ENTHAZMNADOE, HHENNHIITT Ak
Hld. ME—RK AR A A R B RS RITE B AE yield 5322 MR AR SEIAT s TSR FE R B A AR 1Y
WHE .

et ry SR A AT AT L EAR e yield ks, ARAE BB AE (51T 83 28 sl R glehrdit ml i)
W AIBAWE T, RS- 1R R cLose () Jrik. close JTikAVHMEMHERER finally F
(7K

i yield from <expr> B, Frigfbi)Rik= b — Ml kA 5. SRR B S =4
MIE 290 B A7 B 25 Y Rl AR A B & . ATl it send () A% AWIE A ZATAT @ 3 chrow ()
A EWMRAE YN T EN LS T RERLS. MWRAEXMIGEI, IBasend() F5]K
AttributeError 8 TypeError, [fijthrow () ¥5rBI5] % TG AR RE .

MREERIRTEIES, $51 K1 stopTteration SLBI value @SN yield Fh X H. BERRA
TE5| % StopTteration Bf# IS, W] PATE TR RERE— M EES o B i & (G T2E
JEAR IR [E]—ME) o

1 3.3 BCEHC: #3il yield from <expr> DAZFLIEHIRA — T
24 yield Fik 2R H A M E— RIS, 550 AR .
Z Y
PEP 255 - JjYuE RS 7E Python "l AR igs il y i e 1d i) 4RI .
PEP 342 - i B s R A e 25 I BB RE 150 2E iy APTRIEYR AR, (L mT DA V) By PR o
PEP 380 - ZHEA TR ESMIED 5l A vield from iEVEMERIN, DA M ZHEL TAEEs.
PEP 525 - 5B B gy it 45 PR R B0 ZE B T REXT PEP 492 BETH I
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4 i ER- A BRI E

AT/ T A AR AR 7Y o AT AT 45 A s eR B AT

TR AR A s © 2AE AT DA AL #8251 & valueError R,

generator.__next__ ()
T — A A s R B AT B2 B R IRAT yield SRk A AL B KA AT o 24— il o 20
i next_ () JPIRIKSAATIG, 2ETH) yield Rk URRIE N None. BiJE 2 AEZHHATE T —
A yield FiksX, XA R ARIF RS, T expression_list BMESPLRMEIZ  next ()
AR TT o ARAE AT 7 AR N — MELR Y, WIKF5K stopIteration R,
WA R R, PlaniE s for R E0R N B next () BREL

generator.send (value)
WA AT I 1) 2 e bR A “ 8 —AMH. value ZH08 R4 BT yield Fik X W45 R, send()
Ty ¥R 2 3 Jm] AR R B P AR — AN, BOE R A s A AR TR — MER W & 5k
StopIteration. Y4iiflsend () KFFNAEMARN, BLULA None M ZH, H X
I3 R A Y yield ik

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TEAE ARSI E S | K —A 58, IR KA A R AT = A R —AMEL. AR A i A A
TAMERLRH, WKF5]% stopIteration BE. WURAEMASREULATIRE AN T, 302
IR T H—55, WHZSE SRS T .
TERBP AR, HUR AR A L6, RUT M raise XEFH .
HR AT I R A, MR M4 =, 2R B IHMUCAS Python B type ZH0W h—4~ 57
WA, 1M value B R—A SR LH . QAR ARIEHE value, NIRRT type FTE 2 ARIRI— L0 Q0
PEHLT maceback, EXFPERE R HE L, BWEMAFEEFE value TIILA __traceback__ JEHHD
2P
TE 312 JUHE M 55 A4 (typel, value[, traceback]]) £.9% 7 H1 I I BEXE A R/ Python FR A AL o
generator.close ()

TEAE A R B RV B 5| & GeneratorExit., W Z GAEMFSRMEFEEY . A5 %
GeneratorExit (T ARMIKIZFH) WA & FIHIH & . WA RES=E T —AME, XiH&
5] & RuntimeError. QIMAEMARS KA HARY, EaBEHRARAE. WRERNE L H
FRESERRENclose () ANeiT{azE.

Bl¥
X HUE—AMAERA BT, 7R T A SR A e B R 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))

(N dkze)
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None

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

2

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

TypeError ('spam',)

>>> generator.close()

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

XTF yield from T, =0 “Python H 24 #7484k W pep-380.

L gc 08 15|
FE— i asyne def & LIV B B8 7 ¥k B0 yield ik K & df — 2 15 1% o B0 E S8 —

A~asynchronous generator PR%Y .

AP R R A I, B SR ] A2 S R AR R G A R . IR RIFHEZ SR 1
%L AR R B AT . S AR IR S R RN AE R B asyne for iR, RMUTHEfor 1R
GERCISENEr0E

T HEAS 57280 R A 0 O Rk Bl awaitable X5, 0ATSTFEM RO R 8. BIRES, AT RERE
HIFESE—A> yield Tk, R ESFHREER, 1’ expression_list WERFIGERFHIE. 5
AR, HEREWE A BIRS ST, R R MRS E . FERE . ITERRAE AR DA
AT S A PRAPRTS o Y PATHE S5 A0 AR GBS 1 YRR B R — NS SR R, 12 BR BT PAM FUIR
EREEIAT, i yield Tk X 2T — MR . WE FT2 )5 yield B E R T AT
BT . SRR anext_ () NMIZ5EK None., FMFIGE, WM Hasend (), WEEFE2EH
ST

MR RPAE I T Hbreak, WHTESHEGE, dUEHM S MRAHEE, A ESe 75 1
RAGKE 2B T H AT RES | A S d ol i) 2 /b R SCH i R SCAE & - WA AE & T s v AT 45 1 A i i 30
ZJE, BUBTESE A RS B RS T 45 R P s SR AE A S PR o A T B LR RS L, R g
Wil aclose () Jikodk B o P A0 A iR DA S5 A8 e e 2 FHE PR ER AP I HA B

P A AR R AT, yield Fak s XAV B € oy SSMIAT I OZ 8 . (HE, WSR-S0 A e e AL
28 (T g T Bus B B EIR M) Z HIARPEIRE, W then a yield expression within a try 4%
Y yield 2k AT REFEHR M final ly TAIPATRIG. FEMREILT, Blsfr%s S 4 i i 2
{FIRIR AT 55 BERS 2R 5 T2 528 A - iR ac T ose () JriEIFs T in& i et 4, AT
VHEfHEER) finally TAFFAAAT

T BEAE R NG A LE I PAT I LA P, FEERN 2 8 LA A SR8, B2 —RP A
BRI R FHaclose () BHATIZIE. XA~ 44 B0 PLGELJEH sys.set_asyncgen_hooks ()
M HERERRE, TP AN E R AT 248 S DVEER LR . A X 44 %
TR S 2 R BliE B B AL Lib/asyncio/base_events.py [ asyncio.Loop.shutdown_asyncgens 3£
b/

yield from <expr> FRFUIRAE R A nias oh Kb O 51 KBS

STERR-ERBHE
AT/ T 5 A A AR BT TR Al A e e RO AT

coroutine agen.__anext__ ()
R —ANFTEERN S, BRI TSI ATIZ 20 AR A B2 M ERFRATIY yield Feik=UA B R
BPAT. M—DRPEMSFRECE T __anext__ () FEWEPATES, MFIHY yield Fak=Lprik [l
(AT RERT S BV A None, "BEFEBATHPRFRAZEITE] N —1> yield Fikx. % yield ik
expression_list W{HS RTINS KK StopTteration FiIME. AR F DL ML
i%f;;i%?ﬁ;’ﬂﬁ?iﬁi&tﬂ, MIZ AT RN RG] K StopAsyncIteration Ji, #RZRLE
CERIEC SE .

WhH B Bt asyne for fERRREIH A .
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coroutine agen.asend (value)
Rl EFERT S, BRSBTS % 7 AR a7 SAENER Y send () JrE—#E, I
TEey CRIET —MALE T E AR R AL, H value S8 M 24T yield Tk XS R AH . asend ()
J7 VT A B ) AT S RN SR AR [ A Jase = AR R —ME, HECA TS| &1 StopTteration, B
TSRS 20 AR B 7 AR R — ME R 5 | & StopAsyncIteration, H4ififflasend () RH
BB A, EAAPA None VTR 24, B X I8 W] AR Y yield ik,

coroutine agen.athrow (value)

coroutine agen.athrow(gpeL1@MeLﬂua%m%]])
R E—AHEEREXR, ERTERS MR ET | K type AR SE, IR %A i s AL
Py B —AMa, JMECHPTGI AR stopIteration sk, WIRF P A M BA 4~ —MH
LB, WKF AT SRR 4e5] & stopAsyncIteration 5. WIRAE Mids R BB TR A
MR, WG T AR, WS R TIN5 W S PR A T R iR 3

TE 312 JROEMC: 25 A4 (typel, valuel, traceback]]) B85 77 1 I 1] REXE AR SR 1) Python A HHEZER .

coroutine agen.aclose ()

AR [ —ATEERER G, B R AEIB AT 1) 5 A0 A A eR RO (5 A LB — 1 GeneratorExit,
WRAZ R RO R AR . P B & GeneratorExit (T RAMHRI% &) Wk [u] (Y
WEERPA R AFGI K stopTteration . L1 I 720 A A% i ik [l (4 4 fif At W] 45 75 %
FK55 K stopasyncIteration . WERF LA MA LT —ME, ZTFHFXNRET] %K
RuntimeError, US4 MAST | AL HARE , EXPULRA TP RITANE . ARE
B S C 2 i T R e I B S SR aclose () KR [l AR S MAT T F i AT 25 70 4

6.3 F&

ARG 5 PR B EIER IR ENRAEIT:
primary = atom | attributeref | subscription | slicing | call

6.3.1 EH5|H
JEPET R ST A — AR R — 44 B S

attributeref = primary "." identifier

BRI AORAE A — A SCRF R RS AR XT 5, 2RO G SR B S I . BN R S grEsRk™
ALEEAR IR A AR JE . XA R R L getattr_ () TAKRHEE L. HERXE
PEARTTH], MEKFG]% AttributeError . MAITE, B A0 i B HHE 2 R Z R E -
X[ — SR LT | A 22 YORAE T RE P AE AT 4R o

6.3.2 iHEY
XA~ 25 2 B SO T BB A R X AR A A PP B — e X —AN2 205 ShAT R A

W2 R [l GenericAlias %142 .

subscription = primary "[" expression_list "]"

M XIRBAMIBUR,  APREER X AN R A A TR AE

Ji 6 5 AT W RAB A — A SRR BB AR R X R — AN G ]l o ] I E _getitem ()
M__class_getitem () B Z —RSCRAAEUERAE. Y B RERhBUR), 2k sUa) AR SR
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FAL 5 DA LT i —A e X TAETIF 2 __class_getitem  MiAZ __getitem_ MHZ
WAy, HS_ class_getitem 5 _ getitem .

WRFRRAIN RO G 2O —MNES, ERPOREA U S ZFAA SR P K H I tuple. (fEHALNE D
T, RIEAGIFRFPORAE NS e 18 {E

XTFWENR, AMFRBEXG SRR getiten () HATHBURIE:

LB Q2RSSR — A mapping, WK INFMARAEA— D LAZBG A A EEOSEN SR, 1
TR SAEMS T OB PG BB BRI — B 72 dict 3K

2. PO AR IEALE —sequence, WIZFIRAINFDHERAEA— int M—A> slice (I
Frsliei). WEFFIRIMGI T str, list Ml tuple %K,

ERX AN RAE 5 7) ik BN RG SRR R 4k, A, WEFFIER ML Tt 48 %5 5
FANK BRI N RGISH__getitem () 5k, HIZSBIRGL, <[-1] RFEH < WG —50. 4558
{HN—A/INT P8 4 B AE U, MR ESEIER S Mz & (AEFFHITTED . M
?;ﬁﬁﬁ%ﬁl?%ﬂ@]ﬁﬂ%‘z%ﬁﬂa‘%% __getitem__ () H¥EH, WIMEHIL AR FIGFE R

FHF i e FREIRA S, AT 54 . TR R P B R B SR A KA A — AT
WP AT ER

6.3.3 Y1

VIR REFII S (Farde. o)) PR TEE N, Y] R a9k i VE Rk A R
sidel BRI HIR. VIR MAELT:

slicing = primary "[" slice_list "]"

slice_1list = slice_item ("," slice_item)* [","]

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BAR B4 15 SRR AR — B BB R RIBAS R AR P Rt BRI R 5104, AT il s
YRR AT AU A . S8 T AERRRE IR %, T2l o i SCRF I DA i B S b o bl
KA BRI A S (VI SRR & IERRR UL 8 T ULl ) -

VR BT AR prid o JeBd ad — N HRGE R T U7 5 R s i S AT R B (5 il il A
__getitem__ () Jrik). MRDIA RO E R D—AET, WK — 08U )7 Dk ;40
G, IR BN e . DR IAI— ks, WHRA 2 % 20k — NIRRT A iy %%
Bte — AR (SWirk R A RR L 7)), G start, stop fll step BRI HINFE
AP BT ERMPRAE, A FRA R None Rt

6.3.4 FH
JIT VR A PR T RE R 25 1 — B9 2 SR PAT— TR X 52 (B funcrion):

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
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starred_and_keywords = ("*" expression | keyword_ item)

("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AT TE (L EAN 5 5 5 SR IN_E IS A B Wi S

PSR BLAAURAE R — DTG (H e R BREL, EBREL, PEXNRININE, 05, Kpir
TEARAEARA __call () FEIINGER WA G) . A SHERR TR 2 iR (.
WS 302 L —A5 T REIE X B parameter H\ A1 .

WERAAE R TSR, ENSLlid NI RIERHAEON (L ES R HE, MIEASHAE R
PP, A NACESE, WENSPOAN N AE6L. RS, MTEN RTS8, AR
FERAA E HX I 2507 (AERAR AT 5 55— DL SR MR W B 2 — 23, RIEIEHE) . AR AL
EHEHTE, W% TypeError . B, MSEMEMAZA, T (AIE%RiA0) None, &
WRIAFERNL) o UPTASEUEI SRR, BRI TR 25 (00 2R A B E0E LRI BB R IESE . (88
B—BHR0E S, HBOAMES ORI, 280 5 M AR G AR BRIA LI R A R
T8 AR 25 S HE A BT S =25 SR DL 3 2 Bk G o ) PR — RSB R 2 (050 5 BRI
{H, W&5% TypeError . FEHAMNGN T, CHAEMMWIIRSGA NN ZEIIE.

CPython BN Vi HELLSCBUnT RS L0 B S HA AR N E R AL, RIGEENTE SO BRI & T
“inds”, HICABEA R B IEAR IS M. FE CPython 1, VA C 5 I flii] PyArg_ParseTuple () K
ST S B0 R RS DL T X A 2

WRIFAEIEASHE N Z A ESE, 251K TypeError 7#, FRIFA —MIEXSHMEN T
*identifier F)yA; TEMKEULT, ZEASEEZ MG T ZRESHNICH (WREAZ R
(rESHON— 25 oed) .

WAL KB F SHOAE G IIER SR, o5k TypeError B, RIEA—NEXSE
Wi T **identifier Wk, BERBHIHET 0o T %R EHT BT ([ XHF
S SEUENE N SRV IE), WA Z R KBTS EE—A Chii) =78,

WMREBOHA P I T *expression Ak, expression WMNRIE N—A iterable, 3 HiZ ] 1ELXT %
MICEACUTERBIMYOIESE. T £ (x1, %2, *y, x3, x4) WH, WA yRKEH—DFH y1,
oYM, WIESRESE M T — G Mad NMEESE x], X2, 31, .., yM, x3, x4 TR

XA — a2 B IR vexpression MEF BB T AWM KEF S X 5, HESTEXBFSH
(PARATAT **expression S - WLF3C) ZATHALEE. (L

>>> def f(a, b):
print (a, b)

>>> f(b=1, *(2,))

21

>>> f(a=1, *(2,))

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

TR/ ) o [ B ) 5 B E B4R *expression iBAIHFAHE I, FISEPR X HERIRIE A 2 &L .

MREEIH I T **expression, W expression MR —mapping, HNESHUIER
BAMNY KRBT SE. MR—MESE A EE BTN GEd 208 FSH, gty —
M), W&F|k TypeError 3.

Yiffi ] **expression W}, ZBLETH AR AR AT o B R RN ERBORE S S RS
SR R A9 38 B T R B RE 26— N IEUE S . A AT EE Python ARRAF (Bl "max-temp °F" {1
SR, (B R RES ARl R I AT IE B S M VTR ) o A0SR0 2R 5 5 1E 20T S A DU HE )
1 S PE, SEENRRAIES, W4T|% TypeError 4.

i/l *identifier B **identifier AARYIEXSEOAREVN VLB S (8O T S84 R
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TE 3.5 BOE R bR RO AL RO~ R+ PRl (CE SR REIRAE A R IR () Z )5, 1
K TFBROTRIRAE TILAFE (%) ZJ5. i PEP 448 Sl A5

BRARS A 7w, MRS RIEIE, R EEHAEE None, IR BI{ERTHET 2T TR AT X5
AL

WSRAT Ny

HP e SCoRE: eRBI AU R BT, I A SR ER. BT —F 2 IE S
PERIN N SHG MRIMAR S W3 20 L7 YR T ret urn B, i HAE E AR
(1 [

WEER B ik BRSBTS A X N B R O 7 ¥k A 2 L built-in-funes.
P G: IR mIZIEH—AH LB

R ik VMARR A A SR B, [ HAE ARSI E S WIS BI RS — T 3B
R — SR

Rl RMAE XA __call () ik MERRCRRESE0 T Z A,

6.4 await FRixxX

i coroutine IHFTVAZE R — Nawaitable 314 . QA BEXE coroutine function NEBHFH

await_expr = "await" primary

3.5 H I EE.

6.5 FIEHFT

I HA I € WAEHAM P — ez AT 5% (A9 E BR AR A LA A MM — s EAT. Ak
T

power = (await_expr | primary) ["**" u_expr]
R, TE— NN 5 RIS AR H B SRR, ESERRE AT T ZER I GO R
ORI ) + 152 GERAEH -1

FAEFAT SIS EOR A W E pow O sECRA MR S R0 LA S Ha T on 280 s
SERKATITIBE . BES SR HOMIFZEA, SRS 1A

Xt int FERP B, SPRF A SRR A, BRI ARG 7RS0T, BTl
SRS float LR float ZEAULERL. BAN, 10**2 3&[A] 100, T 10**-2 3&[H] 0.01,

Xt 0.0 AT HECERIZF R FE ZeroDivisionError. X HHEHIT AR KIZFRFHRF] complex £
fH. (FEFIIRATXH55] k% valueError., )

BLIs 54T R R __pow__ () TrikR B E X
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6.6 —TEATIEH

A BRI Lz 3 BA R R 4 ek

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

—ICh - (B A&7 AR TSR0 E; s il __neg () FRIRITERER.
—JCHY + (E{E) i B S AR H HB P 240 s finlilid __pos__ () FRFATRRE K.

—JCH) ~ (BUR) BB E N S BR  BUL . x BB E SON — (x+1) o B BAE T35
fHEHT _invert_ () $EFENEE S,

TP =FEL T, APRSHAERAIER, K51k TypeError R .

6.7 ZtHEAREHEHF

IR ARIBFAF RS RIS W R R AT B TR E R TR R A IRRETAT A
SVREPANSESON, — MERTIREELEEA, H—MEHN T ARz E A

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q" m_expr |
m_expr "//" u_expr | m_expr "/" u_expr |
m_expr "$" u_expr

a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

BREAF * ) R th KSR . WS EEEE LR, 83— S AR 7 — 12
B AURIT A FER—MIE LT, BB AR R BUR G R R . FEIG— MM OL T, RRATT
ISR SR P ekt 2575

Wz B AAAR _mul_ () 1 __rmul_ () HEEREE L.

BHEAT @ (a) W H RS H THEMERE . 1% ME Python AU IE AT .

3.5 Frhi e

BELF /() /7 CBEB) R b S ET . WA ECESEC e IR 6 8L, B 2 i
—A~ float {H, FEEAHFESRAG LA HEE BRI S5 A2 7 floor” B TRRIRERISE AL . BRASE
Wiz B 5| &% zeroDivisionError 5%,

ATl AR __truediv_ () il __floordiv__ () F¥EKHE L.

BREAF 5 (B K5 5B — N SER S A SEIREL. A SE e R 2R 8. HS5
WE¥T| K zeroDivisionError B . SEOTUUCNE S, B0 3.14%0.7 %F 0.34 (A2l 3.14
S 4%0.7 + 0.34), BUZERFMEERIEAEZ S5 A ERERE (BURAF): SiRNAxE—
TE/NTEE AR A E

B Sz EANBKARTTEE AT ERX M x == (x//y)*y + (x%y). WC/MERRSHEAET N E
PR divmod () RIFIMFHEAT: divmod (x, y) == (x//y, x%y) e

B TR FPITRGE ., BEAF s IR R E R THITIH M ERF s (UFRI(E) . 747
S8 A% AR A R I A 2 L Python JZ25: 2% ) old-string-formatting — 5 .

ARSI FRRRIN __mod__ () YK E L.

VB abs (x3y) < abs (y) TEEFPONE, (B0 THAEME, hTa&ANEE, KA RGN . Fln, BRIt
A4 BB Python V7 55 8CH—A~ IEEE 754 SURS U, R T -1e-100 % 1100 HF 5 1e100 MHWIERYE, HHEEREZ
~1e-100 + 1e100, XLEH(H FIEFSETF 12100, KA math. fmod () R B L5 H N & B4 555 — BB R G IE Gk, PRIk
TERX G L PR ] —1e-100, {alfhdy =58 BT 2R o

2R x B IFAEREE T y (RRE, W T AMIFETE x//y WL (x-x3y) //y K. FEXFES T, Python 20k [alj5—
AGER, DAMELAFFS divmod (x,y) [0] * v + x % vy RERHL x.
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BBz, BUzfAF divmod () BRECREGE SO T 8. WA ME A abs () eRECRF
By S

IBHAT + (addition) Fika t HB LM . WIS REEE LA R, SEEEOMIEZER o fERT—
UL, AR R R BUR ISR . TEG—FEOLT AT P oI PR At

P ATEARIRY __add__ (O Fl _radd__ () ik HEE L.
IBRAT - OB) Kt SR . R SRR e B AR [l 2R
DB ST FARRIRI __sub__ () iRk EE L

6.8 B{iZH
AL H LR T BB R
shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr
REE RS BRSNS BAR BTG BSE S50 W RO 2.

WisB Al HARRRY _ 1shift_ () Ml _rshift_ () HEREEX.
8% n (iR E SCHE pow (2, n) FEBR. 228 n igE XHFEDA pow (2, n) o

6.9 ZfiEH

=ML F A AR e

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

& IBFAF X LSBT AL AND, SR AR BEREE o 2 — AU T __and__ () B
__rand__ () FAERITIAN A E R .

N IBEFFEN S HEITHAL XOR (5 OR), SHhi# WA e & b 2 — i EH T __xor__ ()
B rxor__ () $FKERHE XS

| BTSN HSEPITHAL (F7F) OR, SEUNIE R E 2 — AN ER T __or_ () 5
__ror__ () FRERITERI B E RS

6.10 LLEEH

5 CAlA], Python s A LLBLEH ML SEHAM I, RTAEMBEAR ., BASILEHE. H—15 CAFZA
T a < b < c RHRFRBXNSLREGR ALK

comparison
comp_operator

or_expr (comp_operator or_expr)¥*

LR S N e s RS L LU}

I "iS" [llnot"] ‘ [“not"] "in"

HBGE R S EARE: True B False. HE XMW & 47 ik nl BRI ARG /R{E. FEMLTT UL T Python
FHEA KB B SCHRRHZETA ] ool () .

HRGEF W DMERHIE, flllx < v <= 280 T x <y and y <= z, {7y RPERME—K (EFE
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PIFVEE T2 x < v MBI 2 FARSBORIE) -

IE AR W a, b, ¢, ..., y, 2 HFRBA opl, op2, ..., opN HIEIEHESF, Wa opl b op2 c
...y opN z 5% T a opl b and b op2 ¢ and ... y opN z, ANEEETHENFEELES
HYsRIE—IR,

WHYEE a opl b op2 o NEMWELE a fl ¢ ZIRIBATAEMTILE, B, W= <y > z XHEMNEELTE
R (BREERAKITE).

6.10.1 {HLEE

BEAF <, >, ==, >= <= H | = LR RIE. PN RAZROGH IR,

AR A T —EO DRI A (B RBARRIRS) . WRAEAE Python H@—NH 244l
SR BN, XA — D ERTT k. TH., XGEITFARZOR BARE ), f
W AR BN o RGE AT T M E R RO . AATAT A X i S BLA
G LR A HE L S ST X G fE

HI T A R R object 1 (EHEEUREE) TR, ENIHM object 4K TEUIAR HEATH . KA
ATPAE IS SEE o sk a B 1t O SRE XA CHHEATN, S IA AT,

BN — B (== F1 1 =) @B TRRAARIRS . B, HAMFERR RS0 S0 — Bk R A R Al
5, HARRIBRES 1 S B Sk e A R ARS8 . JE X PR IAAT R BB i B TG W SRR Y 1% 2
AT (Bl x is v ERE x == v).

WP HLEL (<, >, <=l >=) BOABCA AL PRI 25K TypeError. HUEXMEINT I A
st 5 —EUE AR [ 2 (.

R RBOA R —BUE URAT N, BAARFETR R SR SEBLE R AR, XA RN IE G R E A G
ﬁlﬁﬁ%?ﬁé@*ﬁ@é@%@o RFERRBH EE G A T HRAT R, SKhs b, 2N B
PR o

PAR Al T i E 2N B R BTN
o NEFEZA (typesnumeric) DA M AREFESSA] fractions.Fraction #l decimal.Decimal HJ

PEATS RN 22 f) HUARE () SR ) SO SRR U . FESRIA R IRBIAY, B2
Bt (k) UNIER BT R AR AR AR 2R

JERF{H float ('NaN') fll decimal.Decimal ('NaN') J& T45%l. 1B+ 5 FEN
How e R R B8 —NREGHERSIENFEAFTHA S 00k, WHE x =
float ('NaN') M| 3 < x,x < 3 flx == x YPHM|E, 1M x = = WRHEME. T HEHENE
IEEE 754 HRifERY o

* None il NotImplemented #{@ BRI R . PEP 8 FULFABIXF G Y 21 Bdilid 1s B is
not MARFTIaBAF LI T

o ZHEHIIYFS (bytes B bytearray HYSLBI) W BT AL A FRFIES R AR LLBL . BN HOTR
AR R 7 B HEA T ELR

. ?%‘% (str BYSEH) (M K45 Unicode A A CFE (W EBRAL ord () MUSER) $2 5 JLI )y JEAT
O

FAFER A LIRS AN BE L AR

* J¥% (tuple, list 8 range (5L A ATUEFT B ANRAYLLEL, range ifA7— A~ FR & AN SRR
JPHUBE . DA XTSRS I — B LRSS A e NS, BRI Y LR 5| & TypeError,

PO B 1 7 L SR T C R B T IR B . N EAS E FBOE R — X R S E SR . X
FERFEATREBEAL [F]— X G A S A I DASR THBA TR I AR E T N A AL P

3 Unicode FRiERARAIX 23 #h45 (B0 U+0041) H1 34 2.5 4 (B4 KEH T 548 A”). I Unicode K ZH S F4A-# K —
AT, (EARAEAE— S G A5 AT A i 2 NS LR A S R . AN, TG4 WA T IR RS H T 58 ¢ f]
PASH U+00C7 TS 07 1 BAA TR F 45 3R, tWRTDAH—AS U+0043 RS {7 Ay £ a5 45 (RBH T 58 ©) i E—A> U+0327 i
LY e F 4 WA TN Aok R,

MF TR, HGBET 24 Unicode BB A140 BT ILE . X Al fES IR AR ESE. HIA0, "\u00C7" == "\u0043\u0327"
JyFalse, BARWIANFAFEREMUER— MG ZEM WA TR SR T F1:C”.
AR AR (B NZSRUEE A =) ST ERFR T, NfH unicodedata.normalize () .
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PN 25 T ) ) 7 ML BRI A T

- WIS EALE BT AU R ZET AR, - ELAE XA R [ T KB ARZE ()
wm, 11,21 == (1,2) MEME, HANEERHE).,

- XFEFRF R 2T, HF S A ARG ERHEE MR (Fla (1,2, x] <=
[1,2,y] WMEHS ?E;: y MR o MRS TCEANFLE, BRI 2 TEHFAERT (B4 11, 21
< [1,2,3] HHEME).

o WG (dict BYSEH)) #7EARSE MY HOCY ENTRA MR (key, value) Xf. SHEAY
FHAR S PR 25K 18 S

WP (<, >, <= fll >=) ¥5| kK TypeError.
* 4Ef (set Bl frozenset HYSEH) AT N ARANES A LB -

BN BB AT E SO T RAEEA M XK R REA E e ey (B0 (1,2 F1 (2,3} P
MEEAREE, BB 746, WAL . MM, SREAE A NRB T8 e
W RIS A (BlAnansR e tH— A AFIRMN min (), max () Fl sorted () WIHIARF " EARE
SIS ) .

BB LB L HoTR 1Y B SUR .
o REBHANERAALIILEITE, HILENTSMREOAR LT .
TEFTRERIG DL R, TP SO ) FE BUABEA T R B R 2 3 — 26— S R
o FHEECRVIZ @ H R . $a)ilid, AT G LU BSR4
x is yEKREx ==y
o WRNAZA PR . BATETL, ARV %A R A 4l 2R
x == yHMy == x
x =y Hfly !=x
x < yMy > x
x <= y My >= x
o WERWIZRAEBR. T8 (RIZ0) 78R T%—m:
x>y and y > z BKEx > z
Xx <y and y <= z HHEF x < z
o S i) OB A% B AR E U . AU, ARk R 1A A R A A5 R
x == yfllnot x !=y
x < yfnot x >= yGIT5EeHEHF)
x > yflnot x <= y F524HF)

BEWANRZIAEH TEa2HFrm e (WipsmEEammy) . BiESH
total_ordering () Mg,

* hash () WEERMZ G REME L HSFIXRIVIZEE BAMERREAE, SGEimic Al

Bive
Python AR5 il ZRIX L —HMEAM . S2bn b, ARECERE — A LA Y ]
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6.10.2 R REEMEE

BEAFin Fnot in BT RGN AR x 02 s A % in s SREH True, {52 False. x not
in s &Ml x in s BURJGHIME. FrE WEFIIREGERIDA R F ARG E, M TFHORY in £
M H R TG 45 B B . %FT list, tuple, set, frozenset, dict B collections.deque SXFE A #EAKAL, EiA x in

vEMT any(x is e or x == e for e in y),
X T PR R R AR YL, M HAY x 2 y W THR x in y o True. —DSEMAIKNE v.
find(x) != -1. DR LU A HALFAFRR 5, FIk " in "abc" $fik[E] True,

XFENT __contains__ () FEMAFPEE XKD, WK y.__contains__ (x) &RFEIEEN x
in y 1R[] True, HMNER[E] False,

XFAREX __contains__ () HEX T _iter_ () WHFHE XYL, WERAEX v 4T
FEAETH 2z i3RI x 1s z or x == z HHE, W x in yH True. WRELERHIEGI LT R,
MR Tin 5K T %2 .

RIGHLERIAX W ERML: QR —DRENT __getiten (), WY HACYFAAEIETAREER T
T x is y[i] or x == y[i] HF HEAE/PWEG'F5] K IndexError RHER x in y H
True. (QURGIE TAAHAMRE, WERTin 518 T%RER).

Aot in YOE SCHRA S in MR AEHEE.

6.10.3 #RIRSLLE

BEAFis FMis not FITAMAERARIRG: HHEACY x Al y 2R —XRM x is v HHE. —DWERE
PRRS AN id O RECRFiIE. x is not y R AEMIEHEE.

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

In the context of Boolean operations, and also when expressions are used by control flow statements, the following
values are interpreted as false: False, None, numeric zero of all types, and empty strings and containers (including
strings, tuples, lists, dictionaries, sets and frozensets). All other values are interpreted as true. User-defined objects
can customize their truth value by providinga ___bool__ () method.

BEfFnot ¥EHSECNIRER 4 True, HW=4 False,
FikX x and v HI x KA AR x A IRWGR FHZAE s AT y SRAEH - [0 g5 54 H
Tk x or v EHERT 2 RAE: QR x HELRPNZE; BT y SRAGH R L5 RAE .

R and flor #ORFREIHR M EFZEELLATUN False fil True, @R M HeRE RS 1t
TR BER), Bl s h— Y2 B R A A BIMER FA7 R, #ik s or "foo!
e EE. BT noc BAAIE—E, NeHSECHM A EER 2R W —A AR E (Fan,
not 'foo' &N FalseiidE'.)

S T AL A SRR . SRS FRA BRI SRR, R AR R BRI UL R BT 1 s BRAF 2 A AR ER
10, BI R B SL0) 75 R 2 (R LR R it . 25 B AR A R eI SR .
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6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

TAE F R0 (I LR FR ol “an 44 £k & B\ R EEX” ) $—41 expression IHLA 14
identifier, [AIif&iRE] expression [H{H.

— AN UL A AL P DTS A I DUk 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)

RAE AR AR AEDI A ZR PR Tambda 355, %%ﬁ%ﬁ%ﬁﬂ?’ﬁgﬁquﬂﬁ if FikA DA KAE
assert flwith i ﬁ*lﬂ’]?%@ﬂjiﬁﬁfbfﬁﬂﬂ B 5 HE K . AEH AT HAL &, B A 20
M), FAETE 1f Al while 4],

3.8 B EE: WS PEP 572 1A RIR(EFRIAX T -

6.13 FHFREX

conditional_expression
expression

FEFREA CHIFRN “=J0aBAF") A Python iz 8 AT BRI et -

Fiki x 1f C else y HILENAM CHMidEx SRIE. W CNE, x FHORE IR A 75 W%
y SRAB IR [0 A

HZ 5 PEP 308 1A XA FRA TR

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

6.14 lambda F{iER

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

lambda AR, (B W FRN lambda #47) ¥ FH T 0] @ B 4 KA. F£i5X lambda parameters:
expression &P NRERENGE . ZARAT XTI AT H AT 7= SO i3k

def <lambda> (parameters) :
return expression

HE IR 20 L TR KSEOV R AR, RS lambda FksUBTH BB REEL & 1B BRI .
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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 TSR A R i)y, s B ME S FRAFSI R e SRR
JiF R . RIKAIFNEBAORE

—AES < FoR THRRIFE . HIEVERWAUN—Aiterable. %R EANT R R ERI F5, I
WAL E TAEPR A R TH . FIRSER G2,

3.5 B fE: FahABIR PR AR SR, RYIh PEP 448 4211 .

KRB S(AER ATl (SFR 2 4)) AR 28 FETA HAW 0L FERE Ak, %A AR 12 5 ) 5k
%ﬁﬁfé@@~%ﬁﬁ,W%F$ﬁ%¢ﬁ%@;(%@@~¢§ﬁﬁ,ﬁﬁm~ﬁmﬁﬁémﬂﬁ
0.

6.16 RIENHFF

Python $ /5 B A I X R AORME . (EERAEXTIREERARAERT, A& e T A MgeR{E.
TELATILATH, FaRACRHEH R ARSI F ok E.

exprl, expr2, expr3, expré
(exprl, expr2, expr3, exprid)
{exprl: expr2, expr3: exprd}

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

6.17 ERFMEH

FFF Python HIBBATRIMLSEINF HEAT T 045, Mimitfed (Boedhe) Bt (BagheE).
HA BT NHZ AT BA MRS . BRAIREIR BN, R EAF A H B3R, M T
BNEEEANEZ AN (AARBEMRNG ZEHGH).

TR A A AR RS A A R e, H A ks . — ST Brlid i I Ae 2 4 H
P
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attribute

EERF ik

(expressions...), 46 B B H55 i Rk, SR ER,
[expressions...], {key: value...}, | FHER, £558R
{expressions...}

x[index], x[index:index], x (arguments...), x. | #1H, Y5, HH, JBH5IH

await x

await Z2i550

* %

x>

+X, =X, ~X

ik, f, {7k NOT

*@Q,/,//.% T, W, B, B, AR
+, - g

<<, >> BAir

& %EﬁLEAAND

B $ v 58 XOR

| %5 OR

in, not in, is, 1s not, <, <=,>,>=, = ==

FRGRIE, AR A D AR S A

not x /R %4 4E NOT
and /8245 AND
or /K2 e OR
if--else /—%#F%%Jjjit
lambda lambda ik
- RSN
Zix

SRR+ SUE N RR AT AEHA M R S - TCiE AR, it 2%+-1 4 0.5,

O & BEAFHMH T b Uk s TR & T S R RER TR Se gk -

6.17. FHFMER
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CHAPTER /

ERIEA

@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ%oﬁ%%@%@%

simple_stmt = 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

7.1 RiENES)

FREAATHRAMEAME (K2RAERHEANT), 83 GEFFEL) BN G~
A AR 7 Python s AR (IR [AI{EA None). FIAATH A HAL AT 77 Kt & o HAr
R AR . FRATER A AIEA:

expression_stmt = starred_expression

FRA R XM ERNFRIBATR (AT —Fka) BRI,
TEAZHAATY, WEARESREAN None, EXMINER repr O BRBHAIC N —FAFE, ZEPRTATF
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AR DA BRI — AT NS AR (BISME DU MRS None, W AR A = A AR A4 it < )

7.2 {EED

BT A TR0 () SRERIRE, PARIBBURTEST AN R 1 8 b1

assignment_stmt = (target_1list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ™)"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

| "*" target

(ES R 35T B 7] A, 30 27 iasE L. )
WRAEL TR A 2 8 BRI SRR (EROX AT A B —RIA U2 g 5 s 3%, 57
E—ATEH) IR RGN RN E A B RESS HArs13%.
MR B AR (502%) BRI e L. Y HAA— A 2en g (Eiks . sl qr) md
SRR, AR R A A TIRAE A P A R, AR E R A T e B T RES A . 4%
P B AT AR | A ) Sl R E R (S KRR ) —7F).
XFGIRIERY HARG R 0] A & T 55 805 555 A, AR AR T s I e S

o WERARRFIFENGHANIZ S . W AEE T EIES NI R —H iR, R RIRES % H 5.

o I

- R ARSI RGBSR B, P08 “E” As: WHiZxkg 2 ndih 5 H
At € e T RTE S GBS AWOE S A B AW - ST RTIE G i ) e s e 0) [ & TN )
ZMEH AR Z A H . %A SR BRI SORIE LS N A AR Z IS B AR SR )5 %]
ARG PR TS S PO E L 2 B AR (GRBIR AT AR ES) o

— HM XN B 5 H AR A R TR AT AR S, SR B TR A A B A B I
WRAELZ5 % I 1) H o
KGR LS B H AR B ER AT =0 H e S
o R ERAVRRA (HR) -
- WRZLA R BB T Y4B global Binonlocal BAIH: ZAFRREHES & ) 14 8 M
TR 44 2 TR R 42
— N ZAFRER BB B Rt A 2SR s nonlocal g MIANZE 4% 25 [ AT 42
WL AR E W40 MR B 08 . X W] B T2 AR 40 5 B A FRRO R S5 | VR
E, ERIZA G ARG R HA RS (WURAFTE) .

o ARSI SIH PR ERRNSHCRE. BRI A — B TTIREJE RS

BEWHFE % TypeError, ZAER B RIG I IRIEXT ZIE LS 5 1 JEPE st B eEH TR E
W25 k55 QAN AttributeError HIF ARG EK).
R WX G LG HEYES | AR BT T AR 2L, WA MRk a . x AT PAT
) SE E e (AR SE BB EAAE) K. ZAMHR a.x ¥R ENELBEN, HAaEDE
AP AR S E . I a . x PR MBI —E 5 AR R JE v anda M ik = Cag m— 1268
e, WZEM 20— H 0 S S A E AR H
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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 MM Tid g, filinidsd property () BIEAYFFALEYE.

o AR E AR SN R R RA S YORME. BN S E— DA FESIXR (Blans]
%) s (BlanF) o BTk, AR ok

R A — AR F IS (PInsNER) , Sl = A — R, AnHCH e, UFEIN L P81
o GERAEITN—A/NT PR AR VR EL, 3 SRR E 0 SR (45 X AR E R T 51
Uio WRRGHEMTERE, FF251% IndexError (BT S {EA GE w5 A BT .

AR B — DGR (BIANF 8 , FARLAURA 5% B R BRI, SR IGWLT
S B I T AR B R S A B /RN o AT AR B B (RN S DR ) SR
AT DARAEA— AN (R BA M R E R BEAAFTE) «

XFHPESOTS, S __setitem () LI IE LIS EL

o WRBEA MR IR R ERAXSYERE. BV 2457 E RIS (FlmsE) .
PR AT 52 2 2 — AR R P50 5. B ok, FAS R FE X WIRAAAE TR geR
BANEA DA FRFIRKE . BRI FEN 2 5. R o e, WS EFsl .
KB A SRS 2N TERFIKIENTFREIY . f)a, FFER PR 5 DAIRAE 7 21 i 8
Wiz R . VIR KT RE S HIRAE ) P KJEARNT , X SAE B ARFZ SR VER R IR 228 H bR 75
F

CPython JZHANYI : FEUmTsE A, HARHAERRYIE S Tk A M E, TR mvE SRS A
MrBOgE s, SEOR K ASRE .

BARREN E X EWELATFRSHTFHMNESE “FE” #4750 (flila, b = b, a &N ALE
HME) , (HAETREA A RN ZTE Z AN ESEALEELHIFTH, XAERSS NRE. B, AT
RFFTEIH [0, 2]:

=1, 2 # 1 1s updated, then x[i] is updated

S U

PEP 3132 - §"JEM a0 L85 XF *target FRPERIHIEUIIA,
7.2.1 ¥EEIR{EIES

HESR (T ) R A B R sas SRR i ) o — 1k

augtarget augop (expression_list | yield expression)

identifier | attributeref | subscription | slicing
nyp—mn | n__m I Wk _n | "E=" | "/:n I n//:" I no—mn | Wk kW

augmented_assignment_stmt
augtarget
augop

| ">>=" | "<<=" | Mg=" | "wA=M | oM =w

(B R A —3 TG =S i AsE L. )

BRI AETE ARE AR i s R (55l A2, B AN AT R A7), *F
PIABRAEROR Y IR A TR E I iz B, HEPRIRES i H iR, BRI SBORE—K.
W ETR I x += 1 AIAME N x = x + 1 RIGRMPUEF S MAROR . FE R {ER R
A, (USPORE—R. mH, RO, Ehaizie R iThy, Wl A —
A SRR HIR(E S H AR, 2 ER B BUR R .

AT EERAE, SRR ESTEN A TR AT EF LR I, ali]l += £(x) HhEAER
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alil, SRJERT £ () SRIEFPITIMESRE, BIFHERE R a

B T AE N E A R IR(E S ST A2 H AR B SO i‘ﬁ%mﬁ{ﬁ ’7 PR R A58 Ak 2Ly 55 2 e R (AT
7[?]0 Rt BT ATREAFAE FOCBRETT MR BIAME DL, s fETE AT —otis Bl 58 —ots i
HIAl.

T RIET R AR, X E BRI R % T Ao 504 & b 0 S IRIREE ]

7.2.2 HiREMBEED
i TR SR BT ) 2 R TR A TR A ) 6

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

Tl S 4] EHHET AR H R,

Xt BT B A RAE H AR 0, SRS e 2R s A ot A S ORI - A— IR
BB __annotations_ W, RE—MRAERATE (WNAASPRELR) B BIPOREARER T
Yo BEIRMA R EH HAEZE BB AT AR AT I R S e ARt & B sh B

XA AR E H AR OL, RS A Ik, AR BoRIE, HASRAT.

%ﬁ;gﬁﬂf PREVE IR N BARTE, WA RO A S Jei A i By AN A s BV S
H

WRAAAEA T3, AFARERIRESTEX AR REZ BT (ARG ) SATIEFRr . AR H AR
WA FIAATAE, WSS HARSRIE, EfR/EH __setitem () B{_setattr__ () WHERSP.

S U

PEP 526 - A8 B bRTEMIEIE 282800 I Thr s i (W adEde e s mserlAs &) RAPIEE, AT
Wi R T RIS .

PEP 484 - JRMIPLR ZR WM T typing BiH DA R R BAR SRR ME ), AT g S b T AN
IDE firfifi ] .

e 3.8 MRk DAL A ARE R IREL VPR AT 2 PATRDRE R B s U R U EL . 2 R eakall (Bildnk
IR S HICHRILX) S PEOEEE R,

7.3 assert &%)

assert 15 AR TEAE PP AP AR T = B0 feg (307 2K

assert_stmt = "assert" expression ["," expression]
fRiBAIE R assert expression ZMT
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

if _ _debug__
if not expressionl: raise AssertionError (expression?2)

PA RSB __debug__ fil AssertionError f§n AT E AN E &, 4L, N
BACH _ debug_ fEIEHEUOL TN True, FEFSRILI N False (A QATHRIN —0)o AIRALES
BRI, MRS 2o assert TR AR AR . 3 BN TR R R B P e R Ik
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BT BB MEGBERR — B2 R .
MfEZ __debug_ RARAN. %N EAZRIEITEMRGE SN HE .

7.4 pass i)

pass_stmt = "pass"

pass R— MR — BEPHITH, H2ERKE. BEEGLIEE LHRE—RE N EFATFERITE
(CEAR T DB i g ARG IR

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del &4

del_stmt = "del" target_1list
BRI E Y, SIRMERY € O N AER L. AR FREAI ], et — LR
H ARG R I B3R A 20 2 A5 1 VA W B B — 1> E AR

AR B A SR s e Ry i 4 5 A P RS R A AR 905, BRI i S R AR AR R A AR —
R global AP, WRIZAFRARGHE, 251K NameError,

JERIET U HIBCRITI R BN ER 2P B8 FH B SR AU 5 R — DDA BEAR S TIR(E S — DA 26
A=Y R (EE X — sl TR X R ER) o

£ 3.2 OEEL: AEZ BRAH, R DA PR B i B 22 BB, WA R a4 25
(] P R AR

7.6 return iEfq

return_stmt = "return" [expression_list]
return fEEIE LRSI BIT BRBUE SO BRI AU, Ao BT 308 iR Er A .
IR T RA IR, ERPORME, BNPA None B,
return XEIFYUHIREOR A, FHAFKIKATR (3 None) 1R iR M.

Yreturn FEHIRAE B — DA finally TR cry IBAE, % finally FASEHIITAEFE
1E B R AL

AR R A, return EAIFRE AR SE BT S8 StopIteration #5]% . REME (40
WENE) S48 E— 1S EH & StopIteration il StopIteration.value B,

E— NS L ERBEET, — N Wreturn IBEMERFHERBC % WHFHFH
StopAsyncIteration ${5| K. —PAEZM return IEATEF AR NG R BT S R EUEEAH IR,

7.6. return {E) 93
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7.7 yield i&)

yield_stmt = yield expression

vield {BAIFEE X AR T yield Fik K. yield {HA) 0] I KA WAL S5k yield 265k 2 v it I b 25
METES . i, PAF yield i54)

yield <expr>
yield from <expr>

SEFT AT yield kiR

(yield <expr>)
(yield from <expr>)

yield FRXANTE) (AL E Lgenerator s T, F ELACHH T2 1 pR B sR B S A ol BiUE X
] yield 5t A ABEASZ E SCBIHE A 2 25 s o 5 {1 10 PR K

A Kyield B XEEMITTESFyield 75X —7,

7.8 raise &%)

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

WER A P IFRIA, Wraise KEHFIR Y ANEAEARBY 5, ERPHN EFas 7% . AR L FR
AiEEEE, MA51% RuntimeError SRR AL T4 IR,

MM, raise K —PNFAIORMEN ARG EMAUN BaseException B FRELH. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

A G| A 2 HEh B A X SO R H R E B __traceback @Mk, ZEIERE T
GH)o YRAT AR H M with_traceback () FHEITIE LIk FRR bl —RmELpl, 4
WX RBONHSE) HHEREH ORISR, HERIXH like so:

raise Exception("foo occurred") .with_traceback (tracebackobij)

from TAINTRFEHRIE: WRAZTH, W A Kk XA 7 —AF R R L 0. ARE %
B AFHEB], ERHENTER) __cause__ JRIERERIREIINGI KR 0 . WRIRFRIBAZ 1
SR, XAICHPEE B ELPT A ) S BB __cause JRIEBOREREI TS| R . W
51 % 5 H R BAE PR, DA S B AR BT B ok

>>> 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>
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>
RuntimeError: Something bad happened

MO LA A HETE AL P UTRA T 0 5 W 0T | A LB L) 2 B o 1 . S T DA o i
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flexcept B finally FhAEEwich BRI . Z I FE XK EN FHEM __context__ &
P

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

St FRE AEAAE from FATHEE None fe i CHhn A 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

HRRROE SRR — R, AR BT ey 386 — T H,
TE 3.3 U B None BAE AW FAE raise X from Y ) v,
33 B M) _suppress_context__ JRHRAHSEA LT 309 IR

7 311 IS WSS I excopt TAIMBIEH, WA RSN raise FRHH| K%
HEHP MR I . 72 INCAS Y, TS| 2650 T A AR L

7.9 break &%)

break_stmt = "break™"

break FEEIR LIRS HILT for Biwhile EMFHR BRI, (A S BT IR IRPE YRR R B e
SCFHRE R AR .

ERALRITIINAER, MR LR else T4), WaBbdZ 4.
R~ for faEhibreak ITALS, IEERIHER] H b RFE H 2 A

Ypreak FEHIIIGH — M AH final ly AW try tBAR}, % finally FR)SEHIITIA G THEIE
BEIFIZIEER
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7.10 continue &%)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

7.11 import &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" identifie:
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

LAY import iEA] (R from 141) &3 W AT
LB, AR W BE S B W R (A .
2. TEJRERtn 44 2SI PR impo rt WA R AR BT AR BV T SEE C— P AR

MIEREG 2D TR (HES 0 0) SRS PR AS1R 2 BT, Q1R X 28Ry 3 a0 U 7 1Y)
import 7],

BB, BIERAINEER AN AE T N A 20 A R E, P i T s A2
PRI B AR, DAL AT T 5E il S ARG A B TR . R — R, AT e A
BOCEARE], S RAEMIR IR, BRI TRIHACRD A R A T 4 iR

USRS AR BT SR A, AT LA I LA =0y X — 2 AE Rt 44 2 [l 2
o BRG] as b, HE as FRATRS SABIRIE

o WEREA R E AL FR, AU AR frm SR P, WASBR A 4 B 0 2 21 Sy i 44 25 7]
PR B S AR5 -

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AEBNZEN:, WHE]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

ik
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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

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RS EOREfE R WARA
EXL, BUAR TR, Hh WOz i e Lee A4 TR, 75 __all__ g 4
FREREW A A I L M7, WR __all  WAHE X, WAH LRSS ESERI G4
2RI ITA AL T RIZFARF () T8 FK. __all N4 AFEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WAELAFEA R FA - from module import * - (UFERIHZEG B AVr. ZlAe K ek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AEH A E BT AR RS .

Bl k% — it import Ml H &% module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&%4)
future % &) J&—FREFXTARIEAR IR 2, 18 BB R Y, 24 (6 AR o 1) R SR B> Python 4T HRCHH AL
SRR A TR O S

future TEAJH H B2 AR TR 5 P 5 A TR UER Python RARMMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™"

feature = identifier

future FHAJLAHESERIHTF LA AL E B, w] DA BUTE future 10) Z HilAT HA:
o B SCRY AR (WERAFTE)
. R,
L, R
o HoAth future 1547 .
ME—F5 L future IR AJAYRFIE A7 E (2L PEP 563),
future 15/7) BT )2 F B BTG 7 52450475 9% S~ Python 3 BTiAT] . H A 145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
s

future 1EA7EJR 15 I 2B AT MR R X2 A T8 SR A0 o 3 A A A [R] 0 AR SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, i as ZEAE PR A AR D X, AR future 15A) 60 & AR MG FRE
W25 | K& rie i i .

EIEE TS SCHATA import iEAJAHF] : AEAE— DS SCRAFA U AR ERIER __future_, BRTE
AT futare 15A] T DA E ) T A

F N B 4T IHE X BT future 1545 5 (445 2 1

TR R AN SR B AR AR 2 Ak

import __ future__ [as name]

XFFAF future 1H4]; B R IE— 2R B RIRTE AR BR H 98 import 154 .

TEBAARE LY, 1%} Code compiled by calls to the P& FEE exec () Fl compile () BV T gmimIMR
PEUR BT — M B futare IHAJIAIER M 2 v, SRS futare 35 BT CHRIIEVERNE L. WATH
A PAIE S compile () WATESEMPAIE M - 1 2 FIZ R AT SCRY DA T 1R

TERZ B AR /R AT AR future TRATREAEMRRRS: S0 BUS IS A A R AR — AN REAR 1) 5 2l
T -1 IS8, HEAT AR FRIT, HizMAE S fuwre 154, ERHAESLEASTIHA
AT RIA Z SRR R

UL
PEP 236 - (]3] __future__ 7 __future__ #LHI I HAIHEL .

7.12 global j&4)

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

global WEAEAEH T EA MBI A .. BREWE RS s s & R R, Bhe
SRS mIRAEA T REA 3] global e, Ak H HAS R AT ASE a2 /AR S AU I 42 /AR &
TEglobal 1EA]HH|H A FRAFE [ — A E N % global A Z HIALE P .

TEglobal WEAIHAH WA TR B E CHIEXSE, WARBRYEHE Awich iBR)jEexcept TR H R,
PAK for fEFRRI B FRFNE . class & X, REUE X . import 1EA)o A BARESSE.

CPython SZHLANYI : 24w/ SE P I A58 T oK Frg iy _Ead BR ), (HRR AN 4 X HE B i, AR
K SEE AT BB S MON SR K, R AR R e 1 5 S

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMANE exec () RECFAFHREURDXNT S H 1) global {EA)FHA ST ¢.4-1% ek K0 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () Bl
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7.13 nonlocal &)

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

nonlocal WAJSEAFRTH Y44 FRAE 1] 2 HITE ol B4 3 1 R 4052 1 B2 R e B DAS AR B . I
FHINREMREEE, RN SR BBRIAAT M2 St a8 Rl 44 2 o T8 R FR P iedar e i A QRS F 48 5 S
TERRPAZN AR SRy (B ) A ATy P 2g

Hoglobal iEAIHFMIAFAIR, nonlocal IRAIHF 14 PR A Z HIfFE T R & E R
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal {BR)HFHIHIIAFFAGS Z BIAFAET R E F 38 A i) 85 A 58 .
ZUL:
PEP 3104 - JiRIAM21E R8P 888 A Knonlocal iEA)AHTEULR .

7.14 type 15

type_stmt = 'type' identifier [type_params] "=" expression
type IERIFI— LAY, Bl typing. TypeAliasType HSLH.
BN, PANIERRIE T — AR

type Point = tuple[float, float]

RPN /i

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

annotation-def ffE MR IF A, HATHRGBZE s, (HAJLA/NEH.

RI ) 2 W E R AR AR P BOR AR . 4 OIERBU A N EA SPORE, A A4l %28 54 1
__value__ @MV A SHORIE (S W4F 10 X AVFIBIRIE T MRG0 L AR

KA RN W DB AE A FRZ G a2 2 29 B ORIZ B, S22 £ 5 & TR .
type e—MRAHET .

3.12 Fi I 6E.

S

PEP 695 - RRJE SR GIA T type RN T2 BLHM R LY TEIL .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x) ‘

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

’if x <y < z: print(x); print(y); print(z) ‘

JSEack

compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| match_stmt
| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

stmt_1list NEWLINE | compound_stmt

simple_stmt (";" simple_stmt)* [";"]

suite
statement
stmt_1list

101



The Python Language Reference, A4 %5 3.12.0rc3

%E%ﬁ%ﬂé%% NEWLINE 453, Z J5rlEERbE— DEDENT. iABEyE R Al 54k 1a) a2 A— A
REAE MBI KB PR RIS, RIS AR L (CBA5else’ [AIRETE Python H i 1 BLoK fix
Eéﬁlf ) W A A RRRITD) o

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

8.1 if &4

i £ R TA R IET

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

B REX BN REEEZHRE—DEE (BSR4 RE T THEESERERE L) 72T
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

ROFFE R AR RIA, I BRI AT 8 — D Ak R IR R GX AT RETESR —IK
g A E) WA else TRBAFAEM S PIATH L ILIER.

A AT break FATEPITIPRF L ILIREF HA AT else A S — Ttk cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

for_stmt = "for" target_1list "in" starred _list ":" suite
["else" ":" suite]

starred_list XX SPORME WK BN Y4775 —iterable XF 4. RFEF X% 0] 2% 480 G 00 @ —
A~iterator . T J 15 R AR ITHRAL A S — A5 B RE6 AR E R TR AE R0 N B IR E 25 H 455136 (B LB 85 4)),
M AT HAF R AT B R X B A I b N S H R 047, BB Snt, ansiArifEe
else THJHFIGMRADH, WITREBEAT, THLL5053F.

A FRE P break EATFERITHHF L ETERR EA AT else TAIME BB TA R R cont inue
ﬁ’jﬂﬂﬁﬂiﬁﬁékﬁ%ﬁﬁxﬂhBﬁ*ﬂ%%a‘#%ﬁ? WKL AT, BUEAERAE N4 else 1)
AT

for {gﬁﬂ o H ARG ZR P A R TIRE . XK 55 2 BRI BT A A, CFETE for MEIRA )
iy

for i in range(10):

QNiti%29)
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print (i)

i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

FUBR8 2 P 28 FRAETR IR ST s A 2 WMER , (ARSI ZS, WENRHRA AN SRR . 12
N NERE range () REABEAATTZERLIFS. filan, £ range (3) FRRUGA: 0, 1A
2,

TE 3. 11 BOE R BAE SLVFAE R A b A B S &

8.4 tryi&h)

try WA AT A S AL B AR S AR

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 RXRFHEWELE R A7 — B, A RMH raise ifm4 B HE R T ATEraise 1% &) —7
.

8.4.1 except ¥4

except TAEE P HENAFEAIAN. Htry PR ICRE AR, RN SAH LR B
PeAhAT. 2 try TRAMESR R RAEFER, KRR AR R . R RLSB KA except
THHEERE 5% F WML TR k. WRAAE T RIEX except T4, WEMARERE—1;
EARFICRCAL o . Tl FA ) except 4], MFRXSHORIE, WERGIRM G5 K AR 2w
AT WNZ AR IEEGR SR . AR RIS ERBTB IR EUR AR Rk 5k, B R A&
FXFR IR EZ T FE R R IR H focdl, M Rt 5% H A .

WA except THIGFEHAMICHT, W LAEJH 1 AR A0 R G U8 T RR L 2kSE18 5 5 H AL B ATA
UERAERT except FAISKHSIZRACRIEN G % 75, WX AL BTN R 05 18 2R S 9 BUH HAE F LA
AN AR LB B iR (B ER B oy BRI K ) -

BB —DILEH) except THII, REFPIREL X except THTE as REFZIFIEM R, W
RAFAEL R BRI, I Hi% except TRIBUHEBAFHIAIT. A except THIERLAUA Al AATHIA
b, BRI IR AR R, 5 SRR oy R JERSEIAT . (X RERE QSRR 7] — S
FAEPI MR E DAL BN, I H i S EAE R BRI oy ), IANZ AR BRADIREAN 2 A B

FH )

Y as target KFHIMENT, BRAE except THILRIPHER. B4 T

except E as N:
foo

" R SPRA RTER, A A finally THIESSIR TSR, Bl KN REGSEIRRHRER.
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BTSN

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

X S IR E L — AR A A REAE except THJZIRGIHE. S8 200G 2 H AL
Iy E W R R OL T BTSRRI IEERT T, (AW ) I A RS AR A I B8 BRIk
B [T .

£ except THIMAIBHBAIITZ BT, FRRHRATAE sys Bh, AR ERTAN except TAJRIEH]
PRNTRIE sys . exception () Y. HEIF— AL BANNS, PRAFAE sys BRI S i R
HE NI Z AT

>>> 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* THJGHIRALH Except ionGroup, HILHLH) S FALRHE Hexcept HHHI A B9 77 R A
B, (EAE RN S R ARG O T 2SI A P g L S A DT O F A T 0] DA TR IUlE . iXEMRE A 2
except* THIAIHINAT, & AL AW —AR> . BT ARZ PAT— I B I A DLRe 5 5 i —
MrEdl. ANNENREHEZH A except* TAPRAE, A5 HITRH T4,

>>> try:
raise ExceptionGroup ("eg",
. [ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e)} with nested {e.exceptions}"')
. except* OSError as e:
print (f'caught {type(e) } with nested {e.exceptions/')

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
s 1
| ValueError: 1

IEATARAE except * FRIACEEN P& T I G AR TE except* FAJHHEE B & IR R E—
PA_E R TS | S, BRI S I B—  A.
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WRBE KR AR — DR A HHER S HA except* THIMILEE, EXRFPEH I B 25
BT R AR

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

ExceptionGroup ('', (BlockingIOError()))

—~ except* FAJMIA —AIEHLZREAL, I HILEBIURGEZ BaseExceptionGroup 35, AW
PAfexcept Ml except* fE[El—A try FIRH . break, continue flreturn AN HIIE except* T

LR

8.4.3 else F4h)

MR GBI ¢ vy TRRREA T K E, AT return, cont inue Wibreak i), WY
else THIFIAT. else iHMPHREASHZHIN except TR,

8.44 finally ¥F7

WERAFAE finally, ERREA HE BB, try TRSPIIT, Wi Lffexcept flelse
TAYe WSRAEIX LT R AT R AR B S, e S PRI RTF . finally TAPRFRAAT. AR
FAEWRAFR 8, ERTE finally THIRREHERTI K. WK finally TAGIK T H—A5FH,
PPRAFH) T 2PN PR LT 30 MR finally TAIIT T return, break Bcont inue i),
R ERATH) S8 2= 7

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

& £inally FAJPATHIRIRR F-HF AN BESRIE S 5 5 o

Y return, break {continue IEAJTE— try..finally &AW cry 1A 89 RS B i gk $ufT 1),
finally FHIMETE CEIFR HdT.

bR R 3R [ (B B AT I return IRADRBLER . T finally THEZSBITT, HIE
finally FAIHFBEITHY return iERPIF R R IG BEATHY:

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

1 3.8 U ¥ 7 Python 3.8 Z i, continue {EAIAN A finally FAIHEA], X2 Bk s
HFE—A ),
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8.5 with ig4)

with B4 TS A MR E T SCE PR (B Wwith 12 4) 1 F U872 2 —35) & X7 S A RS B it
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_stmt_contents
with_item

with_item ("," with_item)*

expression ["as" target]

WA —A “TH” Bwith BRI R T
Lo ERegak (FE with_item hoghipyRika) AT RIEARAG B R SCEREAS
WAL TS PIER __enter_ () DAMEJSEEE .
AT SCEFIERN _exit_ () DAMEJSEEME .
KGR E R CE RN __enter_ () k.
MR wichiBEAH S —ANER, KH _enter () MRE{EHHIREAE .

A

il withifASfRIERE _ enter () IARKAERRERE, W __exit_ () FrEZH
P . D, SRAEXS B ARSI R E ) A AR SR, R B VAT R MR PN A A A B B DR AL P
ST T 2.

6. AT

7. KGR BTSRRI __exit_ () JiK. WASERRRER N 2 b A S E, WA, g
HEHHE BB AS TR EE __exit_ (). HUIE, Fft=1 None Z4L.

WEAREA AR R R R SE, HERA _exit__ () FEMREE MM, WHiZRE 20 E
W51k MAGRIEENE, WZRHESPEmH], H oG dTwi th IR 2 R RTER

URE AU b T 5B DASNRAEAT B PR, PR E __exit_ () BREMES AN, HSAEI%E
AB I 0 R AR A B AR T

PATR AR

with EXPRESSION as TARGET:
SUITE

FETE S EAEH T

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAGZATH , WEMIEFAEL S wich IBAIE R P24 R SCE RS
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with A() as a, B() as b:
SUITE

TEIH X ST

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

WA B E St E 2T 2 0T H B SCE B . Bl

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

e 3.1 UG SeRp i~ B 3ckis.

TE 3.10 {5k Support for using grouping parentheses to break the statement in multiple lines.
S

PEP 343 - *with” iy Python with iEAIFLTERGA. 5 EAURHI.

8.6 match iEfq)

3.10 R Hhfig.
PEFCTE R T A TRECIL R . BRI

match_stmt
subject_expr

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

| named_expression

'case' patterns [guard] ":" block

case_block

ik ARG SRR T

R ICRC ez — B A (BRAE case J5), — P HAME (BRAEmatch J5). S (WHEEE T
BE) R FAREETIEHC . i

o DPUPRCAIER I (BRI s R IK) -

o FTRERFUCECAESS & B — 4 b X7 R e R AE R 2 he
Tk match fll case J2soft keywords
%W

* PEP 634 — 5 ALRCIEHES . MG

* PEP 636 —Z5 (LB ITHE . 7%
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8.6.1 ik

VEPC R f) 2 AR AR R AR -

L X EFFRIRN subject _expr RGJGHERAE ML B AR, R BirRs A EEs, W
{ifi Jf] the standard rules 14 7Z2—N 7G4 .

2. HIFMERHIK S case_block HPAYEEMRZEATICHC . VERE I E A HAR AL ITE T il -
PEFE AR ] A SR i ) — LUl A A IS 4 AR R« HER R MU PR 2 S, AL
PRRLE WL 3Co IR AP i R 7™ A i PR ol B A T e SR, W EAAEDEfiCi g
ZJafi.

Frii: (ERLCIERC R IR ), — 2o PRl RS . AN BT 2 I C FE HEAT Y 98 7€
PO e, AEANASRAE IR WG PR FFAAE . BRUIAT W T S8, W RESA BT
Al X MERENPE, RFAFESEIEmL.

3. ARAZA VRS, HF HLSE T A 2R (QIRAAAE) BRAE. TEXFPREOLT, PRIESE AL
A ARG E -

o USRARIRAE M E L, $fT case_block T block
o N, PRI B EZ R A case_block
o WIREATHE— S case B, PUELIEAA L.

ik P BN ARKBUE AR AR R SE BT 2, RS ] AE & S Ar B e s (1 oAt
AT5 A G FE A SR AL

VLR A R B

>>> 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

EEXARGId, if flag BRI, HFAE T THEZHXNE.

8.6.2 #JRIN

guard = "if" named_expression

guard (B & case W—&4) MBUSALA BELL case ifAIH ARSI T BT RAMIEA R : if 2
JeR— Ak

YA guard i case HPZERAEWT
1. K #r case P @G ILAL AL . QAZAL LR R, WEARXS guard #EA7KME, fadF—

A~ case B,
2. MEAZAECILHL S ), X} quard K{H.
o MR guard SRIENE, WL case e,
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o IR quard SR A, WA case B,
o UARAEXT quard RSNG| LT 55, WRERApE .

AR A RIER, BT ERAR . LRBERENFMNE —4 case HE e f5—4> case HUKIK B
APEAT, VTR M case HURpgiBkad . (W@ vd, ZYsRBUREN I 73T, ) —HEH 17—
case B, ZRIRAE N LA 1.

8.6.3 WASEMCHEIRY case Bk
W E VEHE Y case g REVCEC AT A 1 L) case B, —ANVCECTEA] e 2 W AR — S % VUL Y case B, i H.
WG

WSR—A> case P LRI, I HHAR 0 E VLR, IA WP N 20 E VEELH . A1RFATAT DA
BNTEIE FUE]— AR SR BRI RC S, AR A XA BB N2 ab E PLIEHY . A PA MR e i
VERCHY -

o ZefRECR M RE PERLAS 42 X

« WEELAWEVEERLA SR
o« WMRHEX

o SREAFAEX,

o 5 AR E PR

8.6.4 fEzt

i AT TR R ARIME EBNF 1A 5 .
o 5 SEP.RULE+ ;& RULE (SEP RULE) * [Af0 5

N
ViR
0

* £ !RULE J2 Bl [ 75 & W7 5 iR 5

patterns WIZIEWZ:

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

AR AR RIS 2" DAERBECRE R, T Ui (B4 Raymond Hettinger $2 ity
30, KRR AR 2 F R A ) o TEVERE, X SERIALI R T U] R, T REAS SR 2 i SE B
BEAh, BN ST AR,
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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
R ECRF H AR 5 A TRGCEAAIC i, HEIA —ICE ), AR5 % B R A DR BE B
N, AR PRI ), s 2 PE e 2R

fiMEZ, P1 | P2 | ... XEJEEAIEE L, WEORKNORHER RS P2, 2R B i IE AL
W37 BPEE R HABGCPE R ), 73 ML PE R 2

AS &=
AS BEFUR R a s eSS B AREUEAT IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEAPLHECR M, T AS it xR, FEHAMEFIL T, AS BIRAKFH IR Y as KEFHIDIHFR
HEHVCEL T . capture_pattern AHH _.

M52, 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

HEM st rings FFRiC NUMBER &¥Estandard Python grammar FV5E L. X =51 S WFAE. AZEE
BT R EAR R . WA SRS X F 41 T iE

signed_number '+' NUMBER fll signed_number '-' NUMBER JE AT HER T4 BATERLAL
R — AR A T — R Bl 3 + 45

RIME <, LITERAL H&YE <subject> == LITERAL IVLECET) . X 85 None . True fll False
, i is BHEF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — A TR _ AR (1 BRI AN & L) . BaW4E wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P EIE REPC LN . FPE#E0f PEP 572 RS FATBAL AR N s 2 P AE R
B R E RN B — A R i, RARAE M global Binonlocal iffy.

A5 2, NAME BUg Ul i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

T HATEARB BN 5. @w g FER—MriRsF, RIEE7E match B HARHEEA .
guard fil case i@ anit.

fAiME 2, _ A VCEY).

BEERX

{EARA A Python HH A M FRIV(E. THYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

By R 44 PR (AR IERY) Python & AR A7 AT ML SRR 4R, AR B 5 B ARME HBe 25 50 55 )
BPLRC ) (7 == MRz EA) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

ik QR R P EAE A — D IEEGE A R B0, AR T RE S ZA R B AR — MEHF RN &
AR EE AR . XPEAT- 55 E LR TE A AT AR 7 o

R
AR AV PAER B R IE S, DA 4. Btz sh, ERa BN, ik

group_pattern = "(" pattern ")"

fi R (P) BAH P MRBIACR.
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FrHRE
— IR SRR 5 P TR AT ICRC R TR0, IR T o RSO R Rt

sequence_pattern "[" [maybe_sequence_pattern] "]"

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

star_pattern | pattern

"*W (capture_pattern | wildcard _pattern)

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern
star_pattern

J R b G I3 5 8O #5238 D) (B .y #I L. ] )

Frik: NG S AR H A BRBEE 5 AR (fan (31 4)) 22—t X i S i
SRAERAEC (B 131 41) WhE— s,

— M R 2 A U — A BS TR, B TR DU BT P2 . IR BT TR,
WP IR T KA I ), Hoe — Sl AR KAy A1 B

RIS A AR EA DEHC ) 22 AR
L AR EFEAR—ATH , %I ITRR I
2. MREARER str . bytes B bytearray BB, WP IEHRIL .
3. B A BRI R T Py SR A [ R K R i 2 v AR K
AR P B AR ] R K Y -
L AR ARSI R 5 TR RCRAMSE, WP 8 X L e 2 g
2. JPABLC R A RS F AR A1 A A I H A ZE B A AT IERC . — B> PRI R R
ifjﬁ?i@ﬁﬂe USRI 1 TR B S B AT B A PUIE , R840 3% 7 S AR Rt P it 1
FV IR 1Pk S w ey SUE
L AR AR IR BN T AR R S TR AR, WXy oA e Bl 2
2. SREERERF—HE, FERTAERE TRCS AN A5 H 247 IR
3. R B, B TR S R B AR SR I, A RS TR SR
JEE T TR B A A3 0
4. BRI RS TR SR HARTIIER, s 5 K5 — 4.

2R ITHC A, JFRIRE CHPA T LR —
o 4K H collections.abc.Sequence HJZE
e Wil collections.abc.Sequence [ Python 2%
e %® T (CPython) Py_TPFLAGS_SEQUENCE HAF{7AY N B2
o YR A IR T — ANy
THBRUEE A A2 T
* array.array
e collections.deque
e list
* memoryview
¢ range
e tuple

#ik: KA str,bytes fll bytearray i FAARERREIEELFFIRLA .
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ik HRPAIM KRS len O (BPEE __len_ () HHB0 $KA5. ARRERS AT RES AZUT1A
XM ARG REFR .

faiMiEz, [P1, P2, P3, .., P<N>] {UFEWIE A TR0 VCEC RS :
o EE <subject> B—~)F4
* len(subject) == <N>
* $f P15 <subject>[0] HATICEL (VR ICITHEC AT ASEE £ F%)
« P2 5 <subject>[1] HATILAC (IR L ICHT AT DAGSE 2 %)
o PG B AR TR DAL 2 0

BRSHRS
WG AL & — DA SR AR T s . T

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", " key value pattern+ ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
"x*W capture_pattern

— ARG P R W DA — U SR SR SR AU W P ) B i — > T

W B AR S S Fe i IR AR R . R FI(EE S5 & SyntaxError o e A R ER &
FEIZfTHE] % ValueError .

PATR R MRS H e U 2 A |
LR BAMEA R — B, MBS IT L S -

2. WL 2 A R T B AR, AR B AR ER S H AR S ) A B 59 DT B
Iy, Nz s UT e s

3. Qi SR A e S AR S A A B B AT, AR R E E R T EEWFEME, 251k
SyntaxError ; XFHIFEMEKI MM, &5/ K ValueError .

double_star_pattern

ik BREXTEE ML HARE) get () FERNSEIE XA TUCES . VEEE A EEET 2020 B 2477 T it
o, MAREN _ missing. () B{ __getitem_ () BIEEE.

fAfjii&HZ, {KEYL: P1, KEY2: P2, ... }{UFEWHELANIEOLE IR

* fifr <subject> JZWLG}

* KEY1l in <subject>

* P1 5 <subject>[KEY1] FHPCE

o e T 5 6T 7 P e A G DA B 2 3

S FER VL P, WU E AR LR —

o 4K H collections.abc.Mapping FJZE

e ¥ iH collections.abc.Mapping [ Python 2&

e % T (CPython) Py_TPFLAGS_MAPPING FUAFALMY N B2

o AR E R SE
FrEEH) dict Ml types.MappingProxyType JHNJE T IRIT.
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ES LN

RBAFTR— D RUALER L ESHA BT SH (WARA W) . HIE:

class_pattern
pattern_arguments

positional_patterns
keyword_patterns
keyword_pattern

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt+

", ".keyword_pattern+

NAME "=" pattern

[F]—A~ 5% B A B AR AR FE AR
PATR 2 IS H AME PR 2 A -
1. 41 name_or_attr ARENE type HISEHR], 5| & TypeError .
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLLIM.
3. WRBARASEA AL, WIBECICEC RS . B0, JSTH A A BRI T R A7 K B Bl (o B S e

KAFHE -

TSN ERRE (RLESCHE ), B E TR, ERSEAEREHLE; T
LERAY, R R T — R T AR

WS AR R, BT S — 3, R R

— R E R — AN B T A
* WRXT| % 7Bk AttributeError PMANKRHR, %F W S0l H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

© T, BB 0 T S AR B PERLETIERD. AR, WA PTR %
Wi ST, WIARSER T — 3% BT DU

AR B KRR S L S, RS D R T
WERAAAE AL BRI, TEVCHCAT S 2K name_or_attr W__match_args_ JRIERF AR K
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHmEH.
o WREGIK—DRE, ZRERgIL
o WALRPMEAZ—AIed, WFH I HE| % TypeError .
o FEMRAMEERY len(cls.__match_args_ ) , ¥5|k TypeError .

e M, A BB i & i __match_args_ [i] B it o X B .
__match_args__[i] @S2 — N FAFH; WHRAZE W 5| & TypeError

s WRAEEM KB, F1K TypeError .
Z W
R RAEK B P 0913 H A
L AL B BGUAR R G HAIBER, PRSI R IR A S R AR — A
XFTRAN A ERAL, (7B A AL B A R Y -
* bool

N

e bytearray
* bytes

e dict
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e float

e frozenset
e int

e list

* set

* str

* tuple

R Z—MIESE, USRS RN A BT IR, B0, int (011) [T

FifE 0, {EARPLELE 0. 0.
Al H 2, CLS(P1, attr=P2) {UFEIH /& AT 0 i PLhCp ) -
* isinstance (<subject>, CLS)
e I CLS._ _match_args__ ff P1 F¥eh el
o M T4 KHASE attr=p2 :
— hasattr (<subject>, "attzr")
-} P2 5 <subject>.attr FHFTICH
o TS 1) % B 7 S RO AL S o
W:
* PEP 634 —£5F{b A UCHL : R3S
* PEP 636 —Z5M LI IThe - 0

W

8.7 BEE X

PREIUE Ut RS B P E B CERBURE L (B W7 R A B Rss 4 —Y)

funcdef = [decorators] "def" funcname [type_params] [paramete
["->" expression] ":"

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [paramete
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_:c
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
| Wk %M parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRHUE SO — 2 P IATIR A o BT I A 24 1R i i 44 23 0] oKy R RO R 21— D e on 5. (e
AP AASA Eds ) o XA BREOOT R A SN M i 42 R A4 2SR5 R, A e B it e ek 1 1y 42 )

(R

BRBICE SOF AR S IATRER U 2 e B F A S AT e 4

— A BRBUE SR AR — A Z A decorator FaRA T AL 24 bR BOE SONIRFAE B 5 2% R B0 SCAY PR T3k
HOR R e b ORI SRIEER AR — DRI G, B AR RAE I ME—S B A B A -

AR RS 55— 2 ) BRI A B T (L S B o R o JRYE, bR %R docstring .
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IR [ ECRF 0 E B R A8 PRI AR BR AN 5 . 2R HiAS 2 AR E T s« BlAnpA T AU

Qfl (arg)

@f2

def func(): pass
KEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z IAET IR G R EOF A 2 8m 98 E B 45K func.

1E 3.9 MU HC: BRETfE FHALMA % assignment_expression FXEMi. TEZ B, BiEwEN
HONRIR, HEES L PEP 614,

] DAYE BRI I IS DRI 3K A FE S Z (BN F6- 5 245 H— N R 200 4 1) 3. X8 ) B SR BUAG A 2%
T ZRECEZ BIR R FEisfTht, REE SR AR __type_params__ J@PEHIRE. &5z
A TR .

£ 3.12 BUHEH: RAE S5 2 4% Python 3.12 HFE ) .

Y AWEN 5 A B4 = A8 XEAERIEAR, ZREOgcoy BA “BNESE”. TR

AEONMERIES:, HX R argument W] VATER I 8 s, 7RS0T 2 MBS BOAER . R

%j;ﬁﬁﬁﬁﬁﬁﬁﬁ\ﬁ, JESITAAE"” Z RIS A B AT BN E - XA~ RO BRI RAETR IR H
Do

BRINE S AT PR BOE SRR T AT ORI . XTG4 bR BUE SCRPRE R ek 2R —
W, MR TR R TERRR IR o X — SAEBNE S N AT AR G, (IAaNg1 el 5 S iy i
B JE AR 2L A AR R BB Tz g (AN 5 RAs I 7 —5) , WSz ERGAME 2 k.
%ﬁﬁﬁ%é\ﬁ]ﬁﬁﬁ%%o Geid I — I iR M None VEMERIAE, F7E R B i 2 bR H
W, B

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

BRI A SRR — 4 A SRR IR . BT SR 2B TE S8 R P I T A TE SR, =X
M ESE, SUR M RETSH, S0 MBOME. WA v identifier” AL, EXWAILG
R — A TCAARBEMULAT BN AL ESEL, B — 2 0. WRAFAE"* *ident i fier” XFEHIE,
EXBHIIR A — D H A PP SR BT BN KB 7 25, BN — R B St . A
g"*identifier” ZJFHESHE MR R EFES NN A G RETSHEAN. 17/ Z LS
re (U RACE LS A Rl i L BB AL A

1 3.8 OEH: WA / BB S TEE AR URGEIE 2 . 325 PEP 570 TR .

WA AF 2, BREXHEESLIRGINE": expression”. {F[ESE AT ARG, £F
*identifier Bf **identifier XAEMIES WAL, RETAHA SRR Fryd, HIECHTEE S5
FKIGM "> expression”. XEEARTET] DURAEAA RLH Python ik, ARyERIFFAEA 2 248 R AL
WS FRYE(E T PAVE N RN 421 __annotations_ JEHEH AR S 4 FR M S8 G F BB U iH) . 4
WA T annotations import from _ future_ I, AR STEZBITIRA R FAFE DAUS I IER
KAEEE. B, BITALESRITERECE XIOERIE . EX BT, AR sRAEINF vl 68 5 20 1HE AR
s v B B A T AN [

DI R ORIBE R — DA PR R DAL BIFEZIR A 2 AT RERY . X TR 2] lambda 2
R, Bk lambda 325 X —37. TR lambda J e fi] B R BiUE S —Fhfi (L5355 fE7der” 1
Ay E S R R AT AR Tambda Zak 2R S R B R L s O (E 25 HAL A4 B . "de £7 JEASEHR |
oK, UM E AT AR TR AR AR

PEFP DU RSB RS T I 5. FE— R BUNERIT Y de £7 14 2 R s BOT T gk
] e it o AE S R AR O TR By 22 BT AT P06 5% def TE AT B AR R i Ae B TR S e £ 5

R —T
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U

PEP 3107 - B80bRIE 55010 B AR E T i ] o

PEP 484 ——RRITEfR ARyEmpnE & mie S AR,

PEP 526 - B bATEM I AL R REERII6, AR SR LA &

PEP 5%3 - SERIIBRTER I SCRFAEIZ AT I DA 745 53 1B AU ORAF AR v 0 AR AN 22 B SRAELAR S BUARTE P Y
AHTS I -

(o0}

8 %

X

s

R SOPRXT IR R E (S AT KR 825 4 —T9):

classdef = [decorators] "class" classname [type_params] [inheritance]
inheritance = "(" [argument_1list] ")"
classname = identifier

R e — 2 A PATIE R . P AR G0 5 45 tH BRR R 91 3% (HER RIS WA X)), FIRH A — 0
HRR BRI — DAV RIS R . B oK I RREBINGR B 52 object; P, :

class Foo:
pass

FNT

class Foo (object) :
pass

WIS RARRAE— B PATI (B W6 2 5 200 HPpediaT, BB B4 Jey it i 4% 25 (80 AR 19 42 s iy
#esihl. (Y, REFEOTRECE L. ) SREGHRPITH, HPATWOREZE 7 m Rl 24 25 [ &
BORAFS — RN RBE G 2o, HERH e RS %, TR IO BRAFI R T i 44 23 1] .
RATRIFAE A 1) 4 ety 24 25 6] v 0 7 B 2R 52

FEAR 2 S B PR 7 BRAFAE BT 2RI __ddct__ P G e 1 ] ke B BR T 25 1 e B e
H T T 5 SRR T S 2K

R QI Lk BEATE R E

R AT LABICREN: UM A —FE,

Qfl (arg)
Qf2
class Foo: pass

REEENT

class Foo: pass
Foo = fl(arg) (£2 (Foo))

Mg 2R A RAERS R ECR AR R . G5RBEJS S0 E 22K 55

TE 3.9 MCE M ] T B L) assignment_expression Ke¥ifi. FEZ HIMASH, IGIEYE N
N, PRSI PEP 614,

I PATERA Z ST 55 A R A Ao R SRR AR R ISR I R AT, ATRA
MM __type_params__ JEMEFIRIBEGEASAL. S22 % TN

e 3.12 iR AL SHIFIEAE Python 3.12 HHgig iy .
S RIS 58— AR 1 B T (SO 4 250l __doc_ 46 H , L2 %28 docstring .
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FOF BRI 76368 SN SRR SR E IR S BT S s, SCpUIR T il AL se .
name = value fE/7IE P . FAEHRIE T se1 £ . name” ZORMERDIF, Mt It ij
IR S T 2 WA 44 K TR . 2K T P PSS R AL BRI AL, IEE L B T AT
SHCRBUAILE R . 0 AR £ 25 SO AL AT AR I SEBRAN 5 1 S BAS T

S

PEP 3115 - Python 3000 "PIICHE RfOCEFHE B EON A BITETARISR B, PALOCT Al by i 45 eI 2
HOMERE T

PEP 3129 - JE3EHE% MR MERmsEil . BRI g2 1E PEP 318 g5 | AR,

8.9 thiE

3.5 B IIHE.

8.9.1 MIREHBIE N

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] suite

Python HpA% (1 $4 47 1] DAFE 2 > B _E R HGE MK (Z Wcoroutine). await FihiX, async for DA
Seasynce with HEETEVMEREUA TR .

il async def 15¥EE WREU 2 NMEREL, BIEEEMIAS await 8 async XAETF,
TEVMERBUA PN yield from £k k51K SyntaxError,
WM PR KRG 151

async def func (paraml, param?2):
do_stuff ()
await some_coroutine ()

16 37 UEH: await Al async BUERIRE XHES 52 MU ThE (1L NI AL BRI 1
T

8.9.2 async for i&4)

async_for_stmt = "async" for_stmt

asynchronous iterable $EL Y __aiter_ ¥k, %Iy kS H R [Hlasynchronous iterator, B W] PATE H
__anext__ AT FESAU,

async for WALV A TP il IR AU R A TIEAL.
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

Q)

118 Chapter 8. E&i54)


https://peps.python.org/pep-3115/
https://peps.python.org/pep-3129/
https://peps.python.org/pep-0318/

The Python Language Reference, A %5 3.12.0rc3

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlIteration:
running = False
else:
SUITE
else:
SUITEZ2

BESH__aiter () Ml__anext__ () THERFER.
TEMDMEERREUAZ SME ] async for iA)RF5| & SyntaxError,

8.9.3 async with jEf)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BEWSTEEL enter 1 exit J5 L& EHAT o
PAT A

async with EXPRESSION as TARGET:

SUITE
TSN e .
e L BN
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
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)

HWSW__aenter () Ml_aexit__ () TRFENE.
FEMRREUAZ SMEH asyne with {EA)%5| & SyntaxError,
S UL:

PEP 492 - {§i}I] async fl await {575 5CBLPMRE RF AL Python g — A~ IEZCRY SRS, HFHE AR LY.
SRR o
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8.10 HEIBFIR
3.12 B Tse.

type_params [" type_param ("," type_param)* "]

type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "x*" identifier

paramspec = "xx" jdentifier

Fid (R E2), & RIEA 5 & ATRREERATE S 5%

def max[T] (args: list[T]) —-> T:

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

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

def add(self, arg: T) —> None:

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

MIESCEDE, XM, RS R4 2 ARz . A B 3 SIS G A s . IR
FEIZATI, {2 B RBAT A5 H R A A2 B R AR F AR

KBRS B R R R RB BB GRS (1) FREIR . RBSHOTHEZ B S H1E
FI T, EORREAE A 5 1R . Rk, FERRH def func[T] () : pass ZJ5, MBEHAE M L
ANEEFMH T X PNAFR. 16 R0, g a iz B S8 . RETE S 000E 2 — Nk
PREL (AR B3, @ — A7 1 A 30) SRBLIY , B3 Tz BUXT R A 3 Ak .
ZRIREL. BB HAHA —A _type_params__ @A TFAIHENMHEREES.
RAE S 0430 —Ff:
* typing.TypeVar, H—EEAFR (B0 “T) 5] A Ml L EdE, XX RAGAE R LR T —
A HRER
* typing.TypeVarTuple, ETERIHEM—NESHZAFKRTIA (Bl *Ts). MIEX BV, B
REHEE AN IRBIA ) T .
* typing.ParamSpec, HiITERIHE NN ESHAFRRGIA (Bl **p). Ml B, BR_FE
— AN E XS IE 2

typing.TypeVar FEIHR]DLUESAEE S (1 ) FR—DRAACE L EAA 4R, B9 RHEMERK
FoR— R (BN T: int). MEX EF, XEWE typing. TypeVar GERRNHIEE G2 %L
HTFRE. B9 EERES N RARTCAHREE TR B T: (str, bytes)). JLAHAFHEA
%i%ﬁ?ﬂﬂ*’l‘%’éﬂ(ﬁﬁ, TEAB AT A S ) B R GX — ) AR A AR 5 B F 20 3R A £ N Y 28
U

X RAE 25| RIFILAE VIR typing. TypeVar, JERFIARTERIEZ BRI ALPORIE, R
AEE EM __bound__ 1 ___constraints__ BRHITHER A SEORE. BEMELX—E, FEE
FRM R A AR R 38 ORI R 29 REA TR A
typing.TypeVarTuple fil typing.ParamSpec ANREINA LB AT .

TG 2R T ErA gV R BE S
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def overly_generic]|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec, TypeVarWithConstraints],
*d: SimpleTypeVarTuple,

8.10.1 ZEVH#
R B A 0

’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 ()

XH annotation-def #§& T — AR a3, BEEBITIIFAS LRI EIULMLAFR. (HB—THH
%E%ﬂ%g%*&iﬁiﬂ’ﬂi BB typing B EPEVIIA, M2 E#EAE T —1 typing. TypeVar
)

2 B R B ARE A T A IR AR S AR AR TN 2EA TSR M8, (EL BRSO B (AR M A 2
BTN TR SR, ARSI SR A S VR T

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

BT TypeVar 45@ Ry b AE DS, X5 [F 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.
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())
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KE M2 FR U DEFAULT_OF _arg FEiBfTHH AN S8 L PR g8 «

8.10.2 ;ZHyk

BRIy

’class Bag[T]:

IR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]):
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag()

X Hif N annotation-def (N2 HEIEW KT FaBHAR 2 1F 3%, MAFK TYPE_PARAMS_OF_Bag
TEREIBATH LB 5E

R4 AR H typing. Generic, {2 BUZEAYHEISN & P S HUERTIE S B9 BUAE Ik #E47
SKAE, TR FEZAE 2 SN TR AE . AR R BT BeE AT 1 16

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

BT

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ZRIZEHIFZ
type AT AT BT R0 402 B 514

’type ListOrSet [T] = 1list[T] | set[T]

B T XMEAA T R PASE, XA 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 (NE—EIENH XM T) FEHAF 215 F 3. 14 TYPE_PARAMS_OF_ListOrSet
AWK B AR STFEIBATH L B 40
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CHAPTER 9

T2 4R 14

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement) *
HHEE T T LR O
o fEBT—5E%E Python F2)F I (M SCHFELFRFHR)
o fEMT— MBI
o fENT— ML IBY exec () BREI TR
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*

126 Chapter 9. TRZh4H¥



cHAPTER 10

SEERIEEIE

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF #l PEG BIRG K. Fpilith, s FIR—FFS . TEAFEGERE 5000 4R R e BTt
(PSR VCELEATAE AT ) o ! Fon e B niel (BPESR RICHC) . AT | 2 FFFREER PEG 1Y
“HREEE (TERS PEG IEIEH N / Bik) . WZ 1 PEP 617 T A Kk iBETE A E L4071 .

# PEG grammar for Python

# ======================== = START OF THE GRAMMAR =========== ============ ==

# General grammatical elements and rules:

#

# * Strings with double quotes (") denote SOFT KEYWORDS

# * Strings with single quotes (') denote KEYWORDS

# * Upper case names (NAME) denote tokens in the Grammar/Tokens file

# * Rule names starting with "invalid " are used for specialized syntax errors

# — These rules are NOT used in the first pass of the parser.

# - Only if the first pass fails to parse, a second pass including the invalid
# rules will be executed.

# - If the parser fails in the second phase with a generic syntax error, the
# location of the generic failure of the first pass will be used (this avoids
# reporting incorrect locations due to the invalid rules).

# - The order of the alternatives involving invalid rules matter

# (like any rule in PEG).

#

# Grammar Syntax (see PEP 617 for more information) :

#

# rule_name: expression

# Optionally, a type can be included right after the rule name, which

# specifies the return type of the C or Python function corresponding to the

# rule:

# rule_name[return_type]: expression

# If the return type is omitted, then a void * is returned in C and an Any 1in
# Python.

# el ez

# Match el, then match e’2.

(FITaRER)
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(22 B30
# el | e2
# Match el or e2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name [return_type]:
# | first_alt
# | second_alt
# (e)
# Match e (allows also to use other operators in the group like '(e)*')
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# e+
# Match one or more occurrences of e.
# s.et
# Match one or more occurrences of e, separated by s. The generated parse tree
# does not include the separator. This is otherwise identical to (e (s e)*).
# &e
# Succeed if e can be parsed, without consuming any input.
# le
# Fail if e can be parsed, without consuming any Input.
# o~
# Commit to the current alternative, even if it fails to parse.
#

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# GENERAL STATEMENTS
S —

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:
| assignment
type_alias
star_expressions
return_stmt
import_stmt

(FOAkED)
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| 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]

star_expressions)

| single_target augassign ~ (yield_expr
annotated_rhs: yield_expr | star_expressions

augassign:
| Tyt

t<<="
>>=1"
Toxk=1

V)=

return_stmt:
| 'return' [star_expressions]

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

global_stmt: 'global' ',' . NAME+

nonlocal_stmt: 'nonlocal' ', ' .NAME+

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

(FOAkED)
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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 !','
I Tk
import_from_as_names:
[ ', '".import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS

block:
| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('Q@' named_expression NEWLINE )+
# Class definitions
class_def:

| decorators class_def_raw

| class_def_ raw

class_def_raw:
| 'eclass' NAME [type_params] ['(' [arguments] ')' ] ':' block

# Function definitions
function_def:

| decorators function_def_ raw
| function_def_ raw

(FOAkED)
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function_def_raw:

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

| ASYNC 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_
—type_comment] block

# Function parameters

params:
| parameters

parameters:
| slash_no_default param_no_default* param _with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc

# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).

slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'

star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param_ maybe_default* [kwds]
[ '*' ','" param_maybe_default+ [kwds]
| kwds

kwds:
[ "**' param_no_default

One parameter. This *includes* a following comma and type comment.

There are three styles:
— No default

- With default

- Maybe with default

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment

- No comma, optional type comment, must be followed by close paren
The latter form is for a final parameter without trailing comma.

S oH O HH R W HH KR R R R W

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? &')'

(FOAkED)
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(8L 7))
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_Dblock:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| "for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
—[else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' [ ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ________________
i3
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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

or_pattern:
[ "|]'.closed_pattern+

closed_pattern:

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' [ '-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:
| signed_number ! ('+' | '-")
| complex_number
| strings

(FOAkED)
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(8L 7))

| '"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:

‘ Imon NAME !(v'v ‘ l(l ‘ v:v)
wildcard_pattern:

‘ " n
value_pattern:

[ attr (', ] T(T | =)
attr:

name_or_attr '.' NAME

name_or_attr:

| attr

| NAME
group_pattern:

| '('" pattern ")'
sequence_pattern:

| '['" maybe_sequence_pattern? ']'

| "(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '"*'" pattern_capture_target

| '"*'" wildcard_pattern

(N oiakzn)
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(8L 7))
mapping_pattern:
I A} { \l A} } L}
| '{'" double_star_pattern ','? '}’
[ "{'" items_pattern ',' double_star_pattern ','? '}'
| '{'" items_pattern ','? '}'
items_pattern:
| '",'".key_value_pattern+
key_value_pattern:
| (literal_expr | attr) ':' pattern
double_star_pattern:
| "**' pattern_capture_target
class_pattern:
| name_or_attr '(' ")
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:
| ', '".pattern+
keyword_patterns:
| '",'.keyword_pattern+
keyword_pattern:
| NAME '=' pattern
# Type statement
# ,,,,,,,,,,,,,,,
type_alias:
| "type" NAME [type_params] '=' expression
# Type parameter declaration
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
type_params: '[' type_param_seq ']'
type_param_seq: ','.type_param+ [',']
type_param:
| NAME [type_param_bound]
[ '"*'" NAME ":" expression
| '"*'" NAME
[ "**' NAME ":" expression
| "x*' NAME
type_param_bound: ":" expression
# EXPRESSIONS
# ,,,,,,,,,,,
expressions:
| expression (',' expression )+ [',']
| expression ',
| expression
i3
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expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:

| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| "' bitwise_or
| named_expression

assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':="'

disjunction:
| conjunction ('or' conjunction )+
| conjunction

conjunction:
| inversion ('and' inversion )+
| inversion

inversion:
| "mot' inversion
| comparison

# Comparison operators

comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or

compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteg_ _bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or

QS
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eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('"!'='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or

notin_bitwise_or: 'mot' 'in' bitwise_or

in_bitwise_or: 'in' bitwise_or

isnot_bitwise_or: 'is' 'nmot' bitwise_or

is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '”' bitwise_and
| bitwise_and

bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
[ sum

# Arithmetic operators

sum:
| sum '+' term
| sum '"-' term
| term

term '*' factor
term '/' factor
term '//' factor
term '$' factor
term 'Q' factor

factor

factor:
| '+' factor
| '-' factor
| '~'" factor
| power

power:
| await_primary '**' factor

| await_primary

# Primary elements

(FOAkED)
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# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)", "obij"

await_primary:
| AWAIT primary

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

# Lambda functions

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+ '/' ',!'

(FOAkED)
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| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ','
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

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

lambda_kwds:
| '"**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring_replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
[ '"{'" (yvield_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] 1T ")

set: '{' star_named_expressions '}'

| '"{"'" [double_starred_kvpairs] '}'
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double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
# 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
e —

arguments:
| args [I’l] &l)l

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

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

starred_expression:
| '"*' expression

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression
| '"**' expression

# ASSIGNMENT TARGETS
T —

# Generic targets

(FOAkED)
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(8L 7))

# _______________
# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target ! !

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

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

| star_target ',
star_target:

[ 'x' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| '"(' target_with_star_atom ')'

| "(' [star_targets_tuple_seq] ')'

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

| single_subscript_attribute_target

| NAME

| "(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

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

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

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

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

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

[ "(' del_target '")'

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

[ '"['" [del_targets] ']'

i3
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# TYPING ELEMENTS

# type_expressions allow */** but ignore them

type_expressions:
| ','".expression+ ',
| '",'.expressiont+ ',
| ','.expression+ ','
| '"*' expression ','
\ expression

| expression

|

', '.expression+

[

Tk Y

func_type_comment:

Txt

[

Tx% 1

L

expression ',
expression
expression
expression

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT)

| TYPE_COMMENT

L

expression

# Must be followed by indented block

# ========================= END OF THE GRAMMAR ===========================
# ========================= START OF INVALID RULES =======================
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>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TG EKRFR ABC, JEXtduck-typing BI#h 7S, BHEAL T —FpE S 3%
FR, Mz FHEMB T EA hasattr () B TARMBCE HICER (FIEEHE K7 i%). ABC
SIAT T2, XM IEgK B HAh3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | i I B i) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
A * Witerable LRITCRBAE A 20IKRGL, 3 F1 5 LEA M BT ESHC
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complex (3, D5)
complex (* (3, 5))

BT RSO b RS R A SIS WL A — 4, AREE, FEfT ik
AT AR A BHG BLE H  S R AR R Rt

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager -- 526 |- NSRS b M X £ F oI E X aenter ()
M__aexit_ () JyEkRtasync with BRI EEIE TR . B PEP 492 5] A,

asynchronous generator -- 55252 3% 1% [0 {H “Ajasynchronous generator iterator WK%, B 5 fHasync
def & LR R EARALL, RRZAAFETERS vield FIEAXAE—RI| [ FEasync for fi
el A
AR TEE F 245 P A e R AL, (AR LERE O R T BB 248 7 24 A%
FEAREME X, W AR AL .

— AP R BT e S await FERHHasyne for Phfasync withifh].
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

AT 8 Tasynchronous iterator, 4 anext_ () J7 P8BS I — T 4 Rkt 4T
o A A B A B R A viela ikt

A yield 2GR AAEE, SEAMRIALRITRA (ELE AR ARG wy i) . 4% #
Bk RB R B anext_ () LB AL S P A BAREN 2 BT (L LAk R
7. =0 PEP 492 F1 PEP 525,

asynchronous iterable -- ST RA R — A~ 7T WA fEasync for AT 0 M A%, 0613 3 &
W__ aiter () Jy{EIR[E|—Aasynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 52B3% 08 — N L WM T__aiter () M__anext_ () ¥ W N £,
__anext__ () AR [El—ASawaitable X%, async for &b REENRASN__anext_ () F
VEFTIR I AT SE R R B H 5| & —4> stopAsyncIteration 4. H PEP 492 5| A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

WERMRIVE, FFRYOE SO IR Fo X 525 B IRTR IR AR E— X S m 2 rT AR, 191
U setatts (). PERRHEN T U 5 kIR, TRAUEIL getattr () F1R
B

awaitable -- WAEFPR R — A TEawait RRAP AR . WA coroutine B B await ()
FEHA S . 20, PEP 492,

BDFL “Z B zZEp#E” WP 45S, B Guido van Rossum, Python f{)EI3E# .

binary file -- “JERISCH: file object BEMETLE F 1 AT o T HERISCARRI B EEE A BRI (Teb,
"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSLHI.
A S Wiext file T fREEVSIES st MM CIRT4 .

borrowed reference -- fif A 51Ji] 7t Python 1) C API Hr, S5 il —FxdgnI 1, AR A
HAFAZGI . WX R BN A i — B2 Fq 8. BN, B nliiess v AR X 42 1
I J5—strong reference A
HEFEAEborrowed reference R Py_INCREF () PANFEFEHEE Kystrong reference, BAFR24ZX5%
TEETEMEA G G — IR Z B9 . Py_NewRef () BRELRT AR R BIEE— N Wstrong
reference.,

bytes-like object -- ‘7 153X % 2 £f bufferobjects I H fE Tt C-contiguous Gz v Xt 4. X WG T A
bytes., bytearray fll array.array %%, WA KIFLZEHE memoryview X, FHEIMNE
AIFEZ R BRI E PR s XSO R E 40 . PRAF N R SO A S i B 1 R IR 5

9

%
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SR E. WERFEHE

o
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S LEP A TR B AT AR ) TR . X R R A SR PR AT E AT S . A AR
S T4E bytearray DA bytearray ¥ memoryview, HABEEVEE SR —HEHIERIZR T A
AIARRT G R RATE) s XA S A6 36 bytes DA bytes X4 ¥ memoryview,
bytecode -- ‘7 Yif Python JFACHL &9 41 78S, Rl CPython fi#ké#s H /R Python 271 R ARAG «
FAMIESGRAAE . pyc U, SXFESE —IRIAT R — SOOI R b (7] DAG 2505 5D 28 i3k
HFATES ) o XF HENE ST B TR AT RS A TA AL S B virual machine 2 b o 5 RN
Python FEFUML LT REA—ElH , HA—ERETEAIH Python fiiAs L 3% .
T FG L H R AT DATE dis B SCR h A .

callable -- W JAJIIRFER RTINS G2 ol AT VR s RO &, IRl BEMb il — S H (B Wargumenr),
A TR

callable (argumentl, argument2, argumentN)

function, BRI JER | method %, FIET MM R, KT __call () KRR ELHIHET
AR

callback -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cdass -- & R P XS BN . 20 SRS WHZ SRR SEB AT ERAE I i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

complex number -- 535 X% HLBARGNY SR, Hh A Ber AR R A A — A R A
MEROR RERCRAL (-1 WP R) MSeflle, W ERes P Sl 1, TE TSN . Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- F3CEFBIZY FEwith AR, Mg eE L __enter_ () Fl _exit__ () H&
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PN PATEAE R AR ARRIWAS . Ak, ST BT sskil, —MTEEdR T aEs
HZA TR, M E RN R E ARSI KRS A B TiEE: . 20 contextvars.

contiguous -- ¥8: — PZp IR R C # 42 1§ Formran % St S0 RSN . FE4EZ /2 C Ml Fortran
L. FE—4EEH T, Fr A 25 H L TE NAE I U A P HBHES ], SR MBI IR IR G R 5 0T .
T2 Y C-IELH T, B3 NAFHBIEHES B e — & 51U 45 H i3 ek . {HJ&7E Fortran
ELHA N RS — DR etk

coroutine -- Pt P e 1 BIRERY S — BB . TBIR AT ATER — dE AFFAE S — RGB o PN AT DA
WL AFR S EIEA L BHARE . Efl#idasyne def iHAREH. £ PEP 492,

coroutine function -- PpREFREL 1R [B]—coroutine SR RE . VMERE @it asyne def 1BA]3E XL,
Hu e &await, async for flasync with KT, XEREELEH PEP 492 5] A,

CPython Python Zif5iH 5 UALIESL I, 75 python.org |- %A, "CPython” — 3] JI} T-7E00 BRI S H-5 H
S 4n Jython B IronPython AH X 71«

decorator -- $EHZS IR IFE R 75— R EU R AL, EHEMEH ewrapper IEETEACRHI TR BT . 2
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FIAEAHE S RIE T2, (Rl R AR E N . A IR AR T 2 L 2 Ao S RIS 2 5L 13
=E
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descriptor -- #iiB%; F(TEX T _get__ (), __set__ () M __delete_ () FEMXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl SRR SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
(HflIAEE TR B A AT S SR 2 P Python [ 88, TR @ VF 2 T S PRI A
BIERE DR BE. FO7R. BRSTERA LS ISHY 5 H A

A KB IITENEZE L, WS XL 5 B A R

dictionary -- Uit — SR, Ho AL AR BIA I A9 (E . 7T PARALATRA __hash__ () Hl
_eq__ () JTYEBINR . 1E Perl 1575 A5 hash.

dictionary comprehension -- ‘72 JiLifis X AbEE— N E AT G A ) A B A JT 2 IR ] 45 SR S i —
FEEEY, results = {n: n ** 2 for n in range (10) } HHEH—HE n F{En **
2 PSR R, B R Be G F e 2,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P A BRI o BRI A, Al list (dictview) . 2L dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- 1878 F5—Fh g e XS, BIFAREEE R R EAORH & 2 A B EmpE 0,
EHBRAS A EEUENE: (BRGNS T, MERBEN T, WAl EmENST.”) BT
SR U AERRE A, Bt RIS Al 8 fe i 2 SRR T RG22 5 o0 fif
type () B isinstance () fgill. ((HEERNF-2EBRT DAME 40 208 & fE b e, ) MIfERESR
F hasattr () s 2EAFP SRfE,

EAFP  RIFURHORVFATHE A 5" IPESCHEE - X Python A S 4 5 UMK 2 B0 BT s 1) S R AT
e, FHAEBUE SRR R o XA PO AR OSSR K iE e oy Mlexcept ). TH:
FAXS IR BTIELBYL W%, 0T C 542 HAbE =

expression -- FAX T PUK I EAMEMEARIC. AP, — Rk 3ah e Rk Bl . 4
PR JBEEVTI . AT SRR EOR R, ENERAHSRE —ME. 52 HMES AR, 9k
PrAE SRR RIA A BATEA BN RIS statement , Hlilwhile, TR R TER
[UE == Sriva v

extension module - JJEEi DL C 5% C++ 4S9, i Python [ C API 3 5153 #%.0 DA H AL
WA TR H. .

festring - FERRR AAT 10 SR SIS I LEREY A B ST 6
15 RS . 20 PEP 498,

file object -- SCPEXF 4 X AMRAL T ) S04 APL DA R 2B HRXTS (A read () B write () iXFE
7)o« AR HANE T AR, SCEXT G AT DA SR B SR SO, A R B, st
iﬁiiﬂ?%ﬂ/‘ﬁﬁl\'ﬂ (BlbrER A . WFZT X, BT, HE%%). SUERTRmpiich i
KA RE
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SR do ik, GBS R 2 open () B

file-like object -- SLPERM S file object W [R] i,

filesystem encoding and error handler -- Sk R Gk X G P4y Python i 3 M 2 1F 2 5 il i
SEAT A BAE B4R Unicode [ 2 F % 205 45 15 Ab FH A 4
A B G G b A ARIE R R I RS K BEAE 128 DA BT A 358 . ISR e R G 4o =X TG
VARALIGARIE, W) API pR#( R BE£5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREA]#HE ¥k
IREUS R G gt s 25 B R AL BRI .
filesystem encoding and error handler ‘Z4F Python JEz|IHE T PyConfig_Read () ERECRAECEN : 15
] PyConfig ) filesystem_encoding il filesystem_errors ZH .

2 Wlocale encoding
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finder -- #RA — P ERPT ABLR I loader FIXT5E

M Python 3.3 F2{EAE PP ARIAG A 4R 8% L3512 & 3% BilA sys.meta_path ffifll, PASepath entry
finders Bl &y sys .path_hooks i,

LA 5 1 PEP 302, PEP 420 i PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4R[E -3 X E -2.75 @ FTRAGEINEEE ., L PEP 238,

function -- A% W] DA [ I 3R [ BEAME I — 2R o 38 0] DA HAE ABA B2 S e R BUARIIA T
¥ . 59 Wparameter, method F1.5 45 € L 2537 .

function annotation -- FREChrI: R4 R EE 250K Bl {E ¥ annotation
PREPREEIE T R 242« BIan DA R R Z A int SEOF LR E—4 int {H:

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

PREPR TR PR L 2 2802 S —Y

Z: W,variable annotation 1 PEP 484, A3k T ILINEE. 553525 5 annotations-howto DA T fitfif A%
R RS B

_ future__ futre i), from __future__ import <feature> f8/5 %% iIFEas i F -1F A € i) Python
B AT AR BRSO g3 Y i, _ future_ MEERSCRYICSR T W RERY feature Y
{H. JE A BTHRIF R IAZ BORAE, ARA] AR B IO AT B e DO B E S P A B
B (EE) FEATH BB

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

garbage collection -- K¢ [nIW¢ O A5 0TI A7 25 (B g A% . Python S22 3l ad 5| I VT — > BEAS A
AN TRAGERE | F ARSI RS 8 A AT S T o T DA ge b skeda il bl mlficds -

generator -- 12)% 8% 1% [B]l—A>generator iterator I EREL . 'EHERFMBGILFEERE, A ELETHESyield
FERA DA — R IEMLLS for- TR B2 8 next () BRELE—FKEL.
TR AR R A, (EAERE LS OL T T R4 £ B2 K E . WERFFEIHRERBAEE X,
o AR DATRE B S

generator iterator -- 2 R ESEIRES generator BB EIAINTS .
1§y 1 ZHEHEEALIE, SEAEM BB PIRES (G4 M L RIHERY ry 40). %% 4
M35 1k KB WIEHT, BB EIRSEIAT (X 58U AR 16 388 s A ZE IR ) -

generator expression -- /LR AR X R — A ERARNFRIBA . BHERMRG -8 TR L5 A & X
T—MEAE . JEER for TA), PAK—AER 1 7). AR ARIKNSNINZ KRB
— R AA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIpR %L AN [F] 9 S SCEUR [ S A1 1) 224 R BT AL IS0 BR AR VRTINS & v R 5
SRR AN R R B WA~ S B

g2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEigeA K& PEP 443,
generic type -- {Z% W[ Sbinpe; HEH list B dict XM E L. HT R 27 FLZAT.
WEA S Z B 54248, PEP 483, PEP 484, PEP 585 fll typing itk
GIL Z: W global interpreter lock
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global interpreter lock -- 2 JSyffREZT BT CPython fRRERR TR B —FOHLA], B R PR [ — i 2 A — A2
FELEINAT Python byrecode, MALHITHE T BEEXT SR ((13E dict GEBNERA) HMIF LU
ke 4x i T CPython SEE. 2 BE MRE R N B (AR 4 2 RIS AT BT 68, AR U 4
PETAEZ AL PRES BT

AN, SRR B B =07 PR T R IR AR T R TR AT VT SR BT 55 G H 4 e A SRR
GIL. BtAh, FERAT VO Bttt B Rk GIL.

B4~ (PAHRSAURLEE R P E LR ) “H AR MRBSRNSE IR, X4
PR A BRAL PR R L R AR o H 1R S IR R P BE 1R A A R S B S A S A 2, AT
MEPAZEP

hash-based pyc -- J& T WA pyc {5 R 5 SCEE A M s (8 T B A o 16 3Cist 1) 2 ff g oA vk g 2 1 1
AR, B OLE B e k3K

hashable -- n[Wy 4y — /N3 G2 e A (B A0SR AE LR dy N R B, i pcl e A (B R EA
__hash__ () Jiik), FFRIVARHAXS RIEATHE (ETRERA _ea O J5iR). ISR GRAL
AEAT MR RIS A (L EU R S5 5R A ]

AT PE CERERT SRR D T SR A A LB, DR Ry B 2 ) A N T I AL

KL %L Python H AN RIS N BN R H @ P A i AIARZS A (Blans) ek 7)) ARG S: A
Az (BIAnToiA frozenset) (S4BT TCEIY ARG A A @ A . H P @ R SEH)
MBI TR . BN E—E A ME (RIS HCER), BN Er A ek
TENMW 1d ().

IDLE Python (4RSI A 527 ) B . idle Jg Python FyifE 5 A7 Y Y B AR G5 fEL05% AL RERE AR P15

immutable -- AR HAREEEAXIG . AR QAT FAFER AT, SRR G RERY
AL o AR — DA, WLTETEFT AR G o B AT ITE TR 2 S A (A T
TR, BIAnPE A a6

import path -- AW 2 M8 (8512458 ) AR, SPEEpaih based finder F KA 4L
FAHR. FEFAR, WAEYFREERKE sys.path, EXFRHBERFERITEER H EHAM
__path__ J@fk.

importing -- FA 44— MEH ) Python HUTRE R 73— MY Python AURS BT 1 19 72 .
importer -- SAZY FHITMBBIRATH G WX GBEE T finder & T loader .

interactive -- 2 . Python A7y — N H ARG, RIURR] DATERRREAR S /877 ot AT ARk, SERp
PATHERELR . AFAWSEIHE) python fyd (W] DAAEARI TS HLIT 46 53 B b e A0
NI ) o R AR SO RS R AN (L AR B X AT AR DT LR help (x) ).

interpreted -- figFE%! Python —RMMEREALET, SZMXARaIFALET, SR I DO h T3y
TG A B AT AE I 2 A BB . R WR 3G YR SCPF ] DAL Bam A7 i A 4 (2 S B T AT SCPF s
Ao MR INE T A w RO g B 2R AR OT AR R, HR AR P s TR . 2

Dinteractive,

interpreter shutdown -- fiBE25 5GP 2485 2K C IR, Python fERRERRFF A —NRpIRIZ 1T BOF B A0 B
T E A EL R VR, B AR A A B NI EE . BIRS 2RI R e 5. X ek H P
FE MRS S E5 5 | R ARSI T o FE B BERA T AR RS P RE 2B B 45 Fh i, BN LK
R TIREAFA R (3 WHIB T Al A5 ML 55 ) o

fREAR 5 2R M ERE A __main_ BUREHTIE T BIA O S i T -

iterable -- R XU SR ABOLIZE — 1R M H AL TR . AR S B 0 1R 48 B E 1) 26 8Y (i List,
str fll tuple) PARHEEAR AN dict, Sp ot & PARAEMIE X T __iter () HiEokisLsl
T sequence &SI __getitem_ () HYEMHEXEMIITL.

RS R T for PEIRPA P2 HA T 2— RSN (zip () map () ..)o 24—A0]
RGNS R BN BRI iter () B, EXRMIZAGAIEAS . XA AEE T 0HE
AR — MR . M ARE A S, AREFE AT R iter () 83 H CAHEARS
for WAL MR A SHAL FEARLEARAT:, AE — IR AR iy 4 728 5 HRAE IR IN R R AF R s . 2

Witerator ., sequence VA Jtgenerator,
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iterator -- (U2 HI IR —IERBINRMA S, EERHEREN _next_ () HiE (B HALE N
ERE next ()) FFBAR BRI 2438450007 5] & stopIteration 4. FiX
AR R 2 P BRI AR, RS next_ () HEHSFIKE| %K StopIteration
. EREUIEA __iter_ () HEMRRIENZERINSH Y, FE R0 E w2 %
X5, g FHM TR S E AR G — RGNS IR S 2R EE A A
WA . 258805 (Flan 1ist) FEARBRIAHAA iter () BEECRTE for PHERH B IR
S AR AR o QSR AR DL AR 2 26 AR 2R 0 £ 3R [mIAE 2 Bk AR A R R R [
—IEfRARN S, HERRE 2 SRR
W25 H A F typeiter,

CPython B4 i: CPython (%A% — W HEREE X __iter_ () EK.

key function -- SEFR%L 58 bR B PR S B R AL, 2 REAE IR ] T HE 7 ElCHR LAY (B RO FT R X 5. i,
locale.strxfrm () AT A M —MFEHFFE RISHET 20 E R HER i -

Python A7 ¥ 2 T HHR sui/F B sk OR e R HEMZ 2l 0750 HoP 4 min O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

AL M AR — AR BN, str. lower () AR AR ZBE K /ING HE 7 B0 68 pR % . B
5, BRI 1ambda FikFRAIEFIAN lambda r: (r[0], r[2]). 4, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () ZHEREH =1

MR . AR HUTHES R REUR) B 4 1  eR Er s 1«
keyword argument -- Bt 55 2 Wargument,
lambda tH—> i lexpression 14 BUATRE £, INIRBRER, FkaUaAEV 4R E . 6% lambda bR 2L F)¥E

N lambda [parameters]: expression

LBYL “SE&FRBR” I . XA 4 5 WU AT TR B 4 2 pil e G A pir e 2 1«
SRS S EAFP J7 A O HE R R R £ £ 1A

T2 AR, LBYL FRSFE “AF” M BRI AEZAES . flan, PN
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HRSER T key T H S o R RDET AT g sk (i ] EAFP J7 SOk fig ok .

locale encoding -- i & XIf 4 A% X #F Unix I, Bj& LC_CTYPE i& 5 KM 4itd A% . & n] At
locale.setlocale (locale.LC_CTYPE, new_locale) ﬂé&ﬁ

£ Windows |, B4 ANSI LR (Ul "cpl1252"),
7& Android 1l VxWorks [, Python {#i[f] "ut £-8" {ENiES KIS HE=.
locale.getencoding () AJ#%HRIRBUE S KB DG .
551 2[5l filesystem encoding and error handler

list -- 14¢ Python P& [)—Ffsequence, B IRA FFHNF, (HTEAT HAlE F b i B m JEaEH81 2%,
HVFRTTR I RIS ZRE R O(1).

list comprehension -- S|4 4b PN 7 41 i iir G S04 J0 2 R R S5 2R 8 R/ — Fh R R H A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHHEK—
A~ 0 2 255 NS HERIM AT AR (Ox.) BgIFR. Hrbi £ AR AR, AnAE R
range (256) WA ICRIF AL,

loader -- RS 71T MMARBIRIGRT G . BUAE X4 K load_module () W7, INEEE T H—
Afinder I3[0, PGS PEP 302, X} T-abstract base class 1] 2}, importlib.abc.Loader,

magic method -- AR J5 i special method W) AEIE =R i

mapping -- WLt —Ffh LI EEEERIF LI T collections.abe.Mapping B collections.abc.
MutableMapping IR HELTHIE HEMAERN LR . IWEXTZ 6] 135 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCERIEEIREY sys.meta_path B R TR Bl {) finder. JCEE R 45 Spath entry
finders £FHE RPABFFAAHIA]

{E#HH importlib.abc.MetaPathFinder [ GBI SCIAI Y.

149


https://peps.python.org/pep-0302/

The Python Language Reference, A4 %5 3.12.0rc3

metaclass -- JLI — P T RIEIMI, KE LOFRY . FPMMBLIIR, JoRATHEZ Lk =4
SROFAEAN R R ZE . K73 0 R A 5 AR 2 h fit— A SE L. Python HFRHIZ AMAET
AR E E OEE . RE I PGE A TR A TR, (HYFE B, Jodn] S fbam K o

Mgy %, eI TR S, BB eatt. mEuRaid. SHngl, i
HAVFZALS .
BRI E,

method -- Jj ik TEFRNERE LATeREL. WERAEAIZIEM LB — A TR, 5 R 2 RSB 4
VERHEE— A argument QB4 N self). £ function Finested scope.

method resolution order -- J5 i fRATIE 5 32 M I 52 0 A R A O3 i 8 3R A P BL 2 BT F B9 S8 S I
WA Python 2.3 JyyAMITINT TARE 2.3 BGE Python AT BT FAH S SB VA IR -

module -- Bt HXTR e Python fURSAY—FRZHLUBRASL, ARIBLRAMST A iy 44 25 ), Al 4% 4E & Python
Xtge. MA@ i importing BAERNEKF] Python H .,

5 Wpackage.

module spec -- BiJuillgs — a2 a5 m, HhaE AT i X FAEE. & importlib.
machinery.ModuleSpec L.

MRO % lLmethod resolution order
mutable -- WEXF G PN RATDATERL id ()RR RTEL T BUEHBE. 535S Wimmutable

named tuple -- L #4504 Rifp “HAZLcdl” o] ALK 5 ocdl, I HHP R RS TR RER FH 4
FRIE PR RO 2B a2 . RER 2 uY 854 T REHH A HAt AR .

ALENERPETHL LA, 04 time. localtime () flos.stat () BIRIHE. H—10lI1 %2

sys.float_info:

>>> gsys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Fe B4 e R EIEE (B0 ETEBT) oAb, B IR I E I E U tuple 4k
I E XA FRFBR 7 RO, R DATF TRE, si& M T KA collections.
namedtuple () A, J5—FF B STMN—L8F T 95N B 24 T A rEis .

namespace -- iy S43 W] 144 23 QSRS T i fin 4 25 [0 Bl 2R N B, 848 X % iiReE
A (FEHVEZ ). s 25 A B 14 0h 28K SCRpsiifb . N, Bi%builtins. open
5 os.open () A& B @A 2 BRI Ao fings 23 (B i B R A SEHe S BRI pR E5OR Y Bl
PR A T 4EP . B, random.seed () B itertools.islice () XFE IR T X
RS2 random 5 itertools B HISZENE

namespace package -- i #4250 f0 PEP 420 iy 5| AR —Fh U 1 AE TR A8 v ipackage, iy 44 25 1) AL m]
PABCH SRR, HAik Ty s\ S regular package K], PIAEATEA __init__.py 3CfF.

FHA[Z Wmodule ,

nested scope -- {iRERHIR 75— SGER NG S EIWEE ). B, FE5—REz N LR eRET PA
SURRIE AR W YE R IENE R B S5 | AR TE3 . /A i B #3221 i
WEERE. 220, &R RN NERN T2 RMmA a0, #@idnonlocal KEFA RTFEHA
HNZE I

new-style class -- Hi:X2¢ X T H w9 T r G B2 ng K8 X IHFRIE. 78 5 S8/ Python it A<
Hr, HUE B NS RE N8 6 1 Python i3 i o RIEReME, BlU__slots_ . HRFRF. FefE)E M.
__getattribute__ (). BFHFEMESHESE.

object -- W5 ALMTHADRE (BEs(E) PARTIUE AT (Orik) H9%dE. object tLgfEfinew-style class
R T B2 A o
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package -- 0 — ] fu, & TR EGE AL & TR Python module. MHAR L, HA __path__
JE P Python A5k,

Y2 Wregular package Fnamespace package.

parameter -- JE5 funciion (B(J73%) & LA SLK, EH8E RO DA Z B — A argument (BAERE
BT, 210%%). ALMES:

o positional-or-keyword: {\[ B FEETF, $8E A0 DMERE E A2 2 AW DIMER £ 4257 S 4k
AR S . KBNS K, BIa R foo F1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFROIE, 82— HABE A E L AMSE (RO B IS 0] e R E0E
XIESINEPENZ G0/ FRERE L, GBI R posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {YPRRHETF, i HEEEM KEFEANSE . (R XEFIES s
BRACE LTES SR & BB E TR S HETE 2 A LB S 2 Ji—A * RE X,
BN R kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: AIAE( ., 45 5E ] DABR B — MERECR R AL SEH RS (EInTE A
BSEHEZMMESEZIG). EMESAEETEE SRS * KE L, IR HET args:

’def func (*args, **kwargs): ... ‘

o var-keyword: RIZAFHETE | F5E 0] MRIMT R E R KBS (MHmE Mg 2 0 8520 %
BESHZ)G). XFIESELEESAFREIME < Kw L, Flan Eme kwargs.
2] DARI I8 PTE RS EL, HnT DA HEEEnT BE S 4038 i BRIAE
712 Wargument RiEFLH . SESESHXGNF R LS, inspect.Parameter &, Hi
2 S —5PA S PEP 362,
path entry -- Y42 A 0 import path WP —/NBEAJALE, SWipath based finder A FREE T AR,

path entry finder -- Y315 A D28 F— 08 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
() finder , WRRXS SRR AL path entry e sg (iR

#5%% importlib.abc.PathEntryFinder PA TR A OB AT SEEL &N

path entry hook -- S 2 A N1 —Fn] I FIXT S, AEJ08 WM 2 4R KR parh entry Wi R i) 45 100
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- J£ TP FEMIEE RS BRAMI—Fp Uik 12 38 %%, AIHE—Nimport path A FAFS

path-like object -- JEIERX R NFE N UHREHR AN L. BELXNZIT L — R EER str
W bytes X4, BAPLE— LI T os.PathLike PN L. — L Hf os.PathLike
PN R AT @S os . fspath () REHEEHR A str B3 bytes RAW LR os.
fsdecode () fll os.fsencode () AI#5 5 RIMIRIRAT str 5 bytes HRBPLEIR . X5 2
i PEP 519 5| AR,

PEP “Python W45 WIS . —A> PEP @ik it iy, Hkin Python fh IXERMLE E, 1L
iR —A~ Python #7384 K Hk i 5 &H 5%, PEP LY 24 2 (RS A 1) B¢ AR BRSNS PE 1) J 2
i
PEP W VE A4 T2 B M . WAL DX A S ) R i3t DA S R b 25T Python 3% 1 i 3R
HESCRYI B ENLE . PEP MIVEE A TR K BB i, I RIS ] 2 A0 A SCRY

%1, PEP 1.
portion -- {5y F K — 44 2 A AN B SR SCHE S (T BBAFIT—A> zip SCH) , BkE X
T, PEP 420,
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positional argument -- {5\ ¥ $ % 2 llargument.

provisional API -- #5¢2 API & APL & $5 45 A BCHERRAE AR UE FE 1) ) J5 A PR UEZ S I dmAe 2 1
BRI DEE A2 TAA MR, B HZEHYRCE €, w0 RBHEA% O T A8 i e A 2L
THO T AT EAIE TS (EREFEARZE ). WM ESOFRSHEIET -- UF APLgN
A HIATE [EH ) E SR B B A B A ] BE X AR -
RIEE X APLEL, 105 A A BBl G BT 27— AR A B SR A B
R R BB Se 2 R B —Fh ] J5 A MR YT 5 .
XA AL R SRR E FE RSN W O, R BT RS KA ST BEE IR . T WL PEP
411,

provisional package -- ¥/ 2 Wl provisional API ,

Python 3000 Python 3.x %A B4 £k AINERR (364 FHAENUA 3 1 BAT BB T MR REE (L T ) o
LA S “Py3k”

Pythonic 35—~ B B% B — B2 AU B 55 4 T Python 15 5 5 i 00 MASFIEELS, WA B4 HiAth i =
A A S A SE B RS . 514N, Python f# I IRURS S2 i ] £or 1B A S I — A AT AR % 4
MIFTA TR . 2 HAME S RA XS5, AR Python i A A By & 8848 H — N80t
B

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

TR I Y 3515 B Pythonic (7735 i& 1IXFERY:

for piece in food:
print (piece)

qualified name -- g #88 —DPASIS MR AFR, TR B 4 J5 1E ki e SO SEA 26
%%@‘Zﬁ&ﬂ‘] “BEART, AHIE XL PEP 3155, XS EZ IV RELRIZE, e A FRSX R FR—
ElE

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

>>> C.__ _qualname__

IC’

>>> C.D.__gualname_

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 A, 7R & AR AR IZA R DA S R B B4, S H a1
A4, Pl email .mime. text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email.mime.text'

reference count -- SIHIVHEC XL 5IHIRE UXTRSI TR AERT, EMatiRl. ALxge
kAT BHGHTHEUKGEANSBE N,  FIGX R SR AN SRR, 5T Python RS K
VOl A ] WL, BB & CPython SEPRY— TR .. P RATPAMA sys . getrefcount ()
BRI AR [ 435 B XS 15 | T4

regular package -- F AL FG M package, Bl EH— _init_ .py XHRIH K.

%2 W namespace package.
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__slots__ —FhEFEISNTRAYRERE , 0 T4 R B S ) S Mk 2 Xt G RS B S Bl M T N A . BRI R
FOMRmAT, (HEEHTHITAR S, w2 RAREEDEIEN I RA, B 0AEE N AF) B AR
L, I HH A K E s,

sequence -- J-8l] —Ffirerable, © R _ _getitem () FFFEERME ARG TR ITE
Pim), HEXT—MREFIKER __len_ () F¥E. NWERFHHEA list, str. tuple
M bytes. EREER dict W FF_ getitem () M _len_ (), (HEHIANET MG MIET
H, B AR AT B i immutable ST ARIE%L .

collections.abc.Sequence IR HLKENT—TEEEWED, BYfE __getitem_ ()
__len__ () ZAMNNEIT count (), index (),__contains__ () fl __reversed__ (). SZ¥
Wy R AR AT A register () SR BT

set comprehension -- B2 A0 B — AR AN G 1 B AT B A T R IR IR ] 45 R A G i —Fp K
Eyk. results = {c for c in 'abracadabra' if c not in 'abc'} KA FFERELE
A, 1dy. BRAK. REbHFROLA.

single dispatch -- Y5y —Fhgeneric function 73JRIL, HELHEET BASHIZEROREREN .
slice -- Y)Jy 3l 75 RO T pE sequence f— IR G o U1 R 2l (8 1 FARFRic R A=Y, £ (1

R ILNVAE B4 ReEis, il variable_name[1:3:5], H¥EE (Fhn) FRicrERNTREH
slice X%,

special method -- ¥§5% Jj7k —F i Python [ =i M ¥, R AT FEAS B BA T4 o BV 191 an A o <52
& XFPITYEII AR E RSN R . FRR TR SO S DL ok 7 ik 6 Ak

statement -- {54y EAEFEFEE (— MU <) BHECRNL. — A TER) A DR —expression BUEANHE
B XA, Bl r. while 8% for,

strong reference -- 55 |}fl 7£ Python [fJ C API wr, 35| H 245 a5 | AR IriA o £ m51 1 . 78
BT Al @ JE ] Py_TINCREF () RAREGRS | M 7E M ERS | A By Al i@ Py _DECREF () R
e
Py_NewRef () BRI #E TR MsRG 1 . 85, 0FER ARG 1E e
%585 R H py_DECREF () pR%k, DAREST | FH At .
g2 Fborrowed reference.,

text encoding -- LA #& X 7F Python i, — A FE4FH 2 — 5 Unicode fC 15 & (FE 2 U+0000--
U+10FFFF). N TAHESUEH — DT, EREGITIME I —B 7.
P A FRF R AR — D F RPN i, T FTT 5 o A AR R RO R
7,
HEFPAFESCARF L Fildas, ENENA” ORGSR,

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO 52 B 7 1) — AT ) 7747

F B AT B sl A Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFHY SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HESFbinary file T FRREGIERE F 5 3T % BISCUEXTSE

triple-quoted string -- = 55747 R&W = MNELNES (7)) HEHSIS () HFMFE. BITED
e LS5 E RS H A5 SN PR E A ANE, (HRFZR L. ENRVHRETFR N
TR G LRG| SRNG5S, I BT AESEE AT To7s () AT, TR0 S SCRY AT HB B B
i

type -- QK1 AP —A> Python X5 )& TAHA M BEANTGRE A —FEAL, BREXTRZEA, 7T
PAVIIIE ) __class__ J@, @i type (obj) KR,

type alias -- BN — R E S, A1 2R BIRE 5455 2 AR AT o
FAU A4 A R A 2 A2 . Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass
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] DA g ] s

Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H g X} Y REIG TR REA .
type hint -- 3874 annotation "R . EME. RBWIESa0R RIETS E W28,

KRR T T, Python REERELAL, (FECHTAHIASKIAT TEGRAN , 9 by Bh IDE 55
R4 Tt

AR RIEMEREEI BB A typing. get_type_hints () Kihn, (HEHAE
AT DA,

Z W, typing Hl PEP 484, H AR INREMITEAIAIA -

unlversal newlmes -- ﬁﬂi Pef7 — RSO AT A £ %%‘KWE%"J?@ TEEAARE : Unix 91T
ZER A E . Windows [Z55E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes .splitlines () TEEZ ML,
variable annotation -- 28 b {d: Xa‘ﬂ'ﬁigz%!é J@ i) annotation
TERREAS B IS TR/, T ] ek HR A

class C:
field: 'annotation'

AR BRI BT A R 2R AR BINDA R AZ B2 int FREURO(E:

count: int = 0

AR AR TEA R TR ARRE WL 7 A7 2 09 AR5 &) —
2: I function annotation, PEP 484 1 PEP 526, X EP{[’”’ ST ILTIEE. 5127 annotations-howto DA T
PSP bR ) A R S

virtual environment -~ BEDEREE —FIRJIYIMAE U BSROIZATITERAE, ALVF Python JI P AR BP0
FITF2 Python 4 % AW & THLF] il — RS0 LA 719 oAl Python R JHEEFF 047 0

HZL venv,

virtual machine -- JEIHL — & 5E 20 A E ST, Python FE LML AT AT 751 g 3% 7 FIr 25 B
H)bytecode.

Zen of Python -- Python 24 51k Python B3 PRI 545 . 1 00T B S5 60 L M 5 . 4 SRR
BT TR A 1 A" import this”,
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0rc3 4 PSF i a]pil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS"._
—basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.0rc3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0rc3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, 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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.0rc3, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON Jf-J5 4 ] P AR 1 A

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

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

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

Q)
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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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

(N oiaRs:)
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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 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

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.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOC-
UMENTATION

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.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
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.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

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.

164 Appendix C. FSEFI¥FoliE



The Python Language Reference, A %5 3.12.0rc3

C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

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.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E I

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E O

*

*

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.

*

*

***************************************************************/
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C.3.12 OpenSSL

IR RG-SR, W hashlib, posix, ssl, crypt Bl OpenSSL s mithfE. LA,
Python [¥) Windows 7l macOS 222 /7 1] i & 4% OpenSSL RN RIA , B ATATtLAE I ALHE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S ST AEIA, ¥ Apache ¥ AT IIE v2:

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
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,

CFgkzs)
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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)
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

Q)
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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.

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
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE 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:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——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.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR 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
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

-l decimal Bibt R R _decimal C 4 J@ e M35 T libmpdec BRI EIASHI BN, [ AlAa 2 il i
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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

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

Q3]
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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__defaults__ (BB M), 21 _ _kwdefaults__ (FHE/EMH), 21
__del__ () (object 7 i¥), 28 __le__ () (object 7 i%), 29
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__delete__ () (object 7ri%), 32 _len_ () (w4t %7 i%), 30
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¥R E, 01
~ (BRT)
operator, 80
==
operator, 85
T#%, 19, 20, 76
T, 91
ATER L, 17
EEYZ]
object -- X %,19
T3
TR, 28
R FE A Z, 17
7, 80
Z k4
arithmetic operation, 80
%I operation, 81
—HH B FEMA 14
REHERA, 125
RA 3£, 25
5k
operator, 86
& B &, 49, 50
REF,9
W AT, 5, 6, 10
4 7k
attribute —— &M, 18
attribute -- B, A, 18
method —— ¥ ¥, 153
3, 50
TRELE
PYTHONHASHSEED, 30
PYTHONNODEBUGRANGES, 25

F P8 EX
function -- E¥#, 21
function -- ®E# call, 79
method —- F i, 22
P B e %
object —- X %,21,79,115
FP 8 R X T

object —— X#£,22

A x
import, 97
% [ e %, 80
Bl
operation, 81
. 125
7
list,71
T4, 20, 70
=47, 7
KA, W25
(A A, 120
% 541
attribute —— B, 24
attribute —- E& W1E, 24
call, 79
object —-- Xt#,24,79
|
call,?24,79
&5 #%A4E, 19
%9 3R 7, 108
Ytk B 08
KA termination model, 52
4
global name, 98
name, 49, 90, 96, 115, 117
MK, 117
A E N (RXH) .6
9
W E® K, 98
4k, 7
EHFEE, 14
‘%#@’ 5
fT##,5,6
%6
i
integer, 19
fAL
dictionary -- FH#,72
iterable ——- HHARXZ, 86
T BOR R, 78
FRNT#E, S
L
name, 93
A, 125
T &R AT, 5
B AT
B, 4
BT
c, 18,19, 23, 81
Java, 19
EEEN 4
R
W&, 92
£, 80
T8
attribute —— B, 90
class attribute —-- B, 24
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statement —— EA4], 20,90
target list, 90
T 47, 91
WA, 91
H g, 91
AR IE B, 92
X5 f| attribute —— EMH, 24
TR R A R, 84
R
%, 26
BAE 4T, 58
# U7 7], 10
RREF.O
", 126
BHA, 15
&5, 70
KR, 86
AT, S
name, 90
EH
operator, 27
#HT
import, 58
path, 58
TCHAE, 58
23252
iR AL, 52
b 72
#/ER, T2

£6%7
object —— X #,20
3k, 80
W
R1E, 86
FEA
method —-- F 4, 149
BRIAE

parameter -- #% value, 116

A

abs

W B E 5, 42
abstract base class —- £ HE¥, 143
aclose () (agen 7 i%), 76
and

operator, 84

%A, 81
annotation -- A7y, 143
annotations

function —— E#, 116
argument -- HH

function —— E#,21

RHE L 116

W REE, 7T
argument —-- %, 143
arithmetic

conversion, 69

operation, —3# 4|, 80
operation, ¥ H, 80
array
module, 20
as
except F47,103
import &4 statement, 96
match &4, 107
%= 96,103, 106, 107
with &4, 106
As #RX, OR HA, WHHEX, BRFERK, 109
ASCITI, 4, 10
asend () (agen 7 %), 75
assert
statement -- iEA4], 92
AssertionError
8,92
async
KT, 118
async def
statement —— &4, 118
async for
statement -- &4, 118
EHEF AP, 70

async with

statement -- &4, 119
asynchronous context manager —-— 7 i‘/}”
FTIXEEE 144
asynchronous generator —--— ¥4 k&t
asynchronous iterator -- % ¥ # &
5,22
function -- E#, 22
asynchronous generator —-- & # 4 ik &,
144
asynchronous generator iterator -- =3

¥ R AR E, 144
asynchronous iterable -- & ¥ ¥ #% X %t
£, 144

asynchronous iterator —— ¥R H, 144
athrow () (agen 7 i%), 76
atom, 69
attribute —— BEM, 18

class, 24

Ml kx, 93

51 A, 76

R FEER, 18

K, 18

£ L4, 24

T AE, 90

WA, class, 24

T, 2K 524, 24
attribute —— EM, 144
AttributeError

ﬁi%’ 76
await

X42%,79,118

EHRFAF, 71
awaitable —— T &A%, 144
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B
bl
FYEFEMA 10
b"
F¥EFEMA 10
BDFL, 144
binary file —— 34| CUH, 144
block, 49
code -- f#,49
BNF, 4, 69
borrowed reference —-- fEAE|, 144
break

statement —-- &4, 95,102, 105
builtins
module, 125
bytearray, 20
bytecode -- F¥7#,25
bytecode —-- F ¥, 145
bytes-like object -- F¥ £ 4%, 144
C
c, 10

EE, 18, 19,23, 81
C #4145
call,77
function -- ®#, 21,79
method —- F%,79
procedure, 89
A E E H, 79
M E 7 %, 79
21, 39,79
JA P B &EX function —— E#, 79
KLp], 79
k3t 4,24,79
callable —- H#HFAXZ
object —— X£,21,77
callable —— T AX£, 145
callback —- [E, 145
case
match, 107
X F, 107
case 3,109
chaining
FH, 94
A, 81
chr
WEEHK 19
class
attribute —— J&,24
attribute ——- B WHE, 24
body, 36
name, 117
object —-- X#%,24,79,117
statement —— &4, 117
X, 93,117
LA, 24
My 8, 28
class —— 2,145

class variable —-- X4 &, 145
clause, 101
clear () (frame 7 i%), 26
close () (coroutine 7 %), 46
close () (generator 7 i%), 74
co_argcount (fKALXT £ /& 1), 25
co_cellvars (A% £ F 1), 25
co_code (KA %8 M), 25
co_consts (KA £ &), 25
co_filename (AR AL%; £ )% 1), 25
co_firstlineno (K&t £ /%), 25
co_flags (RAAT £ &), 25
co_freevars (KAXS £ & 1), 25
co_kwonlyargcount (FRAEsT £ &), 25
co_lnotab (KT £ 5 1%), 25
co_name (XAt %8 ), 25
co_names (fRAAT £ &), 25
co_nlocals (KALAF £ & 1), 25
co_positions () (codeobject 7 i%), 25
co_posonlyargcount (fKAh} £ & 1), 25
co_qualname (KA %5 14), 25
co_stacksize (KA £ & 14), 25
co_varnames (R A% £ F 1), 25
code —— %%

block, 49
collections

module, 20
complex number —— £ #, 145
compound

statement -- &4, 101
context manager —- FTXEHEE 43
context manager —— T TXEHEE 145
context variable -- FTXZE, 145

contiguous —- %%, 145
continue

statement -- &4, 96, 102, 105
conversion

arithmetic, 69
string, 29, 89

coroutine -- W4, 45,73
function —- E#,22
coroutine --— Ph4E, 145
coroutine function -- AR E %, 145
CPython, 145
D
dangling
else, 101
dbm.gnu
module, 21
dbm.ndbm
module, 21
decorator —- ¥, 145
DEDENT #4%,7, 101
def
statement -- &4, 115
del
statement —- iE4], 28,93
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descriptor —— #u® %, 146

destructor, 28, 90

dictionary -- F#
object —- X£,21,24,30,72,76,91
#EX, 72
25,72

dictionary -- S, 146

dictionary comprehension —-- FH#HiEg R,

146

dictionary view —— FHANE, 146
division, 80
divmod

WE &K, 41
docstring —-— X%?ﬁ$, 117
docstring -- X#IF4E, 146
duck-typing —-- ®FEA 146

E

e
KFFHELR, 14
EAFP, 146
elif
X#EF, 102
Ellipsis
object —-- Xt #,18
else
dangling, 101
*4,95,102,103, 105
kAR, 85
eval
WE &%, 98, 126
exc_info (f& sys 23 P), 26
except
XH#EF, 103

except_star
XHF, 104
exec
WE B, 98
expression —— Fik R, 69
generator —- 4 &, 72
lambda, 85, 116
list, 86, 89
statement -- &4y, 89
4, 84, 85
yield, 73
expression —— KR, 146
extension module —-- ¥ B, 146

F
f'

R FAEEFEM 10
f"

BAFHEFEME, 10
f-string —— f-F£ &, 146
f_back (W& %), 26
f_builtins (W/&M), 26
f_code (W& M), 26
f_globals (M/ZM), 26

f_lasti (M/&MH), 26
f_lineno (M /&), 26
f_locals (M /&), 26
f_trace (W/EM), 26
f_trace_lines (M /&), 26
f_trace_opcodes (/& M), 26
False, 19
file object -- XX %, 146
file—like object —- XHFEXT£, 146
filesystem encoding and error
handler —- Xﬁ'%%%@%ﬂ%
4% 2022 A, 146
finally
X4 %,93, 95,96, 103, 105
find_spec
finder —- & &, 58
finder —-- ## #,57
find_spec, 58
finder —- #H#H &, 147
float
W B H 5, 42
floor division -- i FEER %, 147
for
statement —-- iEA], 95,96, 102
EHEFAF,70
format () (M & HE)
_str__ () (OF%5i%),29
Fortran %%, 145
frame —- Tf’ﬁ
object —- X £,26
H#AT, 49, 117
free
variable, 50
from
import &4, 49
import &4 statement, 96

X8, 73,96
vield from kiA=R, 73
frozenset
object —- X £,20
fstring, 12
f-string —— f-Ff&, 12
function -- E#
annotations, 116
argument -- £, 21
call, 21,79

call, AF HEX,T9
generator —- A #, 73,94
name, 115
object —— X#£,21,23,79,115
E 4,85
£ X,93,115
FPEEX, 21
function —— F#, 147
function annotation —— FHAFHE, 147
future
statement -- 4,97

gL ]

183



The Python Language Reference, A4 %5 3.12.0rc3

G INDENT B4, 7
garbage collection —— KUK, 17 %ndices() (slice 7 %), 27
garbage collection —— 3% [E ik, 147 int
generator —--— A &k, 147 W E R 42
expression —- Fi&k R, 72 integer, 19
function -- ®¥%,22,73,94 object -- H £, 19
iterator —- #% R, 22,04 RAHRA, 19
object -- X#&,25,72,73 interactive -- X &, 148
generator —— A4 & E 147 interpreted —— EEA, 148
generator expression —— 4 & % % 3% &, interpreter shutdown —- MR 28 55 ], 148
147 10
generator expression —- 4 & £ %k # A, module, 24
147 is
generator iterator —-- 4 g% RE, 147 operator, 84
GeneratorExit is not
S 74,76 operator, 84
generic function —- XA E¥, 147 iterable —— WHRMR
generic type —— %A, 147 f#aL, 86
GIL, 147 iterable -- FHNAX L, 148
global iterator -- # R %, 149
name %%, 98 J
namespace -- 44 % |d, 21
statement —-- &4, 93,98 b
global interpreter lock —— 4 F @ B # BFFEERR, 15
41, 148 Java
E=,19
H
hash K
WE R, 30 key function -- # &%, 149
hash F4%,6 keyword argument —-- *4&F 5, 149
hash-based pyc —-- ETF%BHH pyc, 148
hashable -- # %%, 72 L
hashable -- TH¥A7, 148 lambda, 149
expression —- Fik A, 85,116
| %, 85
id last_traceback (f£ sys 3 F), 26
WE R, 17 LBYL, 149
IDLE, 148 len
if WEEH, 19, 20,39
statement -- &4, 102 list
x4, 107 expression -- FKikR, 86,89
E#E R F, 70 object —— X#£,20,71,76,77,91
FHR#%ER, 85 target, 90, 102
immutable —- A L4 H % target, 93
object -- X%, 19,70,72 #EK, 71
%48 type, 70 5,71
immutable —-- R L, 148 =, 71
import W18, target, 90
statement -- &4, 23,96 list -- %3k, 149
#F, 58 list comprehension -- Z|%Xk#F R, 149
import path ——- B AEK4#, 148 loader —- n##, 57
importer —— B A4, 148 loader —- n##, 149
ImportError locale encoding -- %% KHED#%R, 149
. 96
importing —— ® A, 148 M
in magic method -- JEAF %, 149
operator, 84 makefile () (BT E M), 24
xeF, 102 mapping —— B4t
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object —— X#£,20,24,76,91
mapping —— B4, 149

match

case, 107

statement —- i%é],107
meta path finder -- TLERZEH A, 149
metaclass —— 70,35

metaclass —-- Ji2%, 150
method —— ¥
call, 79
object —-- X%,22,23,79
WE,23
H %k, 153
AP EEX, 22
JEAR, 149
method —-- &, 150
method resolution order -- ¥ ﬁg‘ﬁ@ Tﬁ‘ )i
)7, 150
module
_ _main
array, 20
builtins, 125
collections, 20

, 50, 125

dbm.gnu, 21

dbm.ndbm, 21

importing —-- §A, 96

io, 24

namespace -- @4 %, 23
object —— X£,23,76
sys, 104, 125

¥, 18

module —-— ¥, 150
module spec —— AR, 57
module spec —-- HEHRHA, 150
MRO, 150
mutable —- HEL4£

object —— X%, 20,90,91
mutable —- T &34, 150

N

name, 8,49, 70
class, 117
function —— E#, 115
. dr, 70
485, 49, 90, 96, 115, 117
4%, global, 98
4%, 93
EHYE, 90
named tuple —-- B4 T4,150
NameError
F#,70
NameError (R & 5+%), 50
names
private, 70
namespace -- 4 % [d, 49
global, 21
module, 23

@n 56

namespace -- w4 %[, 150
namespace package —- 4% X4, 150
nested scope —- #®E/EHHE, 150
new-style class —-- #FH A%, 150
NEWLINE 4,5, 101

None

object —— X%, 18,89
nonlocal

statement —-- B4, 99
not

operator, 84
not in

operator, 84
NotImplemented

object —- X £,18
null

operation, 93
number

¥, 19

B 19
@)

object —- X£,17
callable —— WA £, 21,77
class, 24,79, 117
code —- &, 25

dictionary —- i, 21,24,30,72,76,91

Ellipsis, 18

frame -- i, 26

frozenset, 20

function -- E#, 21,23,79, 115
generator —— 4 &I, 25,72,73
immutable —-- AHELXZ, 19,70, 72
integer, 19
list,20,71,76,77,91

mapping —— B, 20, 24, 76, 91
method -- ¥, 22,23,79
module, 23, 76

mutable —— &L, 20,90, 91
None, 18, 89

NotImplemented, 18

sequence, 19, 24,76, 77, 84,91, 102
set, 20, 71

slice -- #K,40

string, 76,77

traceback —— [, 26,94, 104
RAEZFF, 19

JL4, 20, 76,77, 86

WE & ¥, 23,79

wWE ¥, 23,79

% 75,20

2 ¥, 19

sS4, 24, 79

A /R AE, 19

5 R, 75

¥ E, 18, 24

FEHK 19

H P B EX&H, 21,79, 115
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R P B X i, 22 P
KL, 24,79 package —-- 41,151
&6 %4, 20 parameter —-- #%
object —-- Xt#%,150 value, BRIAfH, 116
object.__match_args__ (HE % %), 43 FHE N, 115
object.__slots_ (HJE % %), 33 ¥ F B, 78
open parameter -- %, 151
W E R 4, 24 pass
operation statement —— &4, 93
null, 93 path
power, 79 49F, 58
Z#t# arithmetic, 80 path based finder —— ETHBAWERE, 63
Z ] %A, 81 path based finder —— E T B & W & & &,
B H arithmetic, 80 151
B H %, 80 path entry ——- B#&EAH, 151
A AR, 84 path entry finder —-- BN O &EKE, 151
AL, 81 path entry hook —-- BN H4#4TF,151
operator path-like object —-- BHAXxT4, 151
- (B7), 80, 81 PEP, 151
$(E49),80 popen () (f£ os #3P), 24
& (4=), 81 portion —— 4o
*(£7),80 £, 56
** 79 portion —-- 4, 151
+ (#9%), 80, 81 positional argument -- fLES¥, 152
/ (#+41), 80 pow
/7,80 WEE %, 41,42
<()hh),8l1 power
<<, 81 operation, 79
<=, 81 primary, 76
1=, 81 print
—=, 81 WE &K, 29
> (K 5), 81 print () (M & &)
>=, 81 _str__ () ¥ %7 ik), 29
>> 81 private
@ (ar), 80 names, 70
~(LF7), 81 procedure
| (%2%), 81 call, 89
~ (BkT), 80 provisional API -- # % API, 152
and, 84 provisional package -- #EM, 152
in, 84 Python 3000, 152
is, 84 Python #EFHEW
is not, 84 PEP 1,151
not, 84 PEP 8,82
not in, 84 PEP 236,98
or, 84 PEP 238, 147
=H,85 PEP 252,32
%, 86 PEP 255,73
FH, 27 PEP 278, 154
or PEP 302,55, 66, 147, 149
operator, 84 PEP 308,85
a4, 81 PEP 318,118
AL, 81 PEP 328,66
He b, 81 PEP 338,66
ord PEP 342,73
WERH 19 PEP 343,43, 107, 145
output, 89 PEP 362, 144,151
R, 89 PEP 366, 61, 66
PEP 380,73
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PEP 411,152
PEP 414,10

PEP 420,55, 56, 62, 66, 147, 150, 151

PEP 443,147

PEP 448,72,79, 86

PEP 451,66, 147

PEP 483, 147

PEP 484,37,92,117, 143, 147, 154

PEP 492,45,73,119, 144, 145

PEP 498, 14, 146

PEP 519,151

PEP 525,73, 144

PEP 526,92, 117, 143, 154

PEP 530,71

PEP 560, 36, 39

PEP 562,32

PEP 563,97, 117

PEP 570,116

PEP 572,72,85,111

PEP 585, 147

PEP 614,116,117

PEP 617,127

PEP 634,43,107,115

PEP 636,107,115

PEP 649,51

PEP 688,44

PEP 695,51,99

PEP 3104, 99

PEP 3107,117

PEP 3115,36,118

PEP 3116, 154

PEP 3119, 37

PEP 3120,5

PEP 3129,118

PEP 3131,8

PEP 3132,91

PEP 3135, 37

PEP 3147,62

PEP 3155, 152
PYTHONHASHSEED, 30
Pythonic, 152
PYTHONNODEBUGRANGES, 25
PYTHONPATH, 63

Q

qualified name -- [RZE &, 152

R

B 74 & FHEE, 10
B 54 & FHEE, 10

raise
statement —— iE4,9%4
range

WER%, 103

reference count —-- 3| %, 152

regular package —— %"%}Q@» 152

repr
WE R, 89
repr () (M & HE)
__repr__ () G %£7i%), 29
restricted
#AT, 52
return
statement —-- &4, 93,105
round

WE E 43
S

send () (coroutine 7 %), 46
send () (generator 7 i%), 74

sequence
object —— X#£,19,24,76,77,84,91, 102
48,76
sequence -- /F7%|,153
set
object —— *#£,20,71
#EA, 71
2,71
set comprehension —— £4#FR, 153
simple
statement -- &4, 89

single dispatch -- HE4K, 153
slice —— W H,77
object —— X £,40

WE &%, 27
slice —— 4,153
space, 7

special method -- #% ¥ &, 153
start (K3 LB M), 27, 77
statement —— EA
assert, 92
async def, 118
async for, 118
async with, 119
break, 95, 102, 105
class, 117
compound, 101
continue, 96, 102, 105
def, 115
del, 28,93
expression -- F#K R, 89
for, 95, 96, 102
future, 97
global, 93,98
if, 102
import, 23, 96
match, 107
nonlocal, 99
pass, 93
raise, 94
return, 93, 105
simple, 89
try, 26, 103
type, 99
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&%, 95, 96, 102

while, 95, 96, 102

with, 43, 106

TAE, 20, 90

WE, HEEA, 91

BE, WARE, 92

yield, 94
statement -- &4, 153
stderr (J& sys #3P), 24
stdin (f£ sys 23 P), 24
stdio, 24
stdout (f& sys 3 F), 24
step IR AT L&), 27,77
stop A *F % JE M), 27,77
StopAsynclteration

R, 75
StopIlteration

S, 74,94
string

__format__ () (3 %7 ik), 29

_str__ () (F%5i%),29

conversion, 29, 89

object —— X%,76,77

AHAZ 73, 19

HEFHEE, 12

48,77

BRUFHEME, 12
strong reference —- iEE|H, 153
suite, 101
Sys

module, 104, 125
sys.exc_info, 26
sys.exception, 26
sys.last_traceback, 26
sys.meta_path, 58
sys.modules, 57
sys.path, 63
sys.path_hooks, 63
sys.path_importer_cache, 63
sys.stderr, 24
sys.stdin, 24
sys.stdout, 24
SystemExit (N &%), 52

T

tab, 7

target, 90
list, 90, 102
list R1H, 90
list, #iK, 93
Ml K, 93

PR H, 95
tb_frame (B /& 1), 26
tb_lasti (B &), 26
tb_lineno (B /E M), 26
tb_next (B E ), 26
text encoding —- XAZHEHR, 153
text file —— SCAXf, 153

throw () (coroutine 7 i%), 46
throw () (generator 7 i%), 74
traceback -- [E#
object —— X4, 26,94, 104
triple-quoted string -- =
153
triple-quoted string --
True, 19
try
statement -- &4, 26,103
type, 18
immutable —-- RELX L %K, 70
statement —- &4, 99
HWEBH, 17,35
ER M, 18
HiE, 18
type —— KA, 153
type alias -- XA F| 4,153
type hint —- K& F#, 154
TypeError
%%’ 80

|1

L)
<
4%
3F
b

[1)
i
Rt
4%
ax
i
S

U

u'

FAE BT, 10
u"

FREFEM 10
UnboundLocalError, 50
Unicode, 19
Unicode Consortium, 10
universal newlines —-- 3@ #4T, 154
UNIX, 125

\Y

value, 72
Al parameter —-- %, 116
ValueError
8, 81
values
writing, 89
variable
free, 50
variable annotation -- ZEAFE, 154
THE
4F, 58
TLERR T, 36
LA
object —- X#£,20,76,77,86
#4120
7=, 20,70
LT, 58
N BFEE, 14
KT,
as, 96, 103, 106, 107
async, 118
await, 79,118
case, 107
elif, 102
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else, 95,102, 103, 105 +HHA B FEME, 14
except, 103 =7
except_star, 104 TG4, 20
finally, 93, 95, 96, 103, 105 |
from, 73, 96 arithmetic operation, 80
if, 107 %L operation, 80
in, 102 FiaF A E, 10
yield, 73 KA F 4, 6
NE KRR A, 21
method —-— ¥, 23 B, 80
WEE ¥ 3%, 4
abs, 42 HAENZ, 17
call, 79 EE:2]
chr, 19 object —- X £,20
divmod, 41 4T, 125
eval, 98, 126 4RIk, 84
exec, 98 H
float, 42 T8, 91
hash, 30 A0 32 A AR
id, 17 R, 26
int, 42 A FH, 52
len, 19, 20, 39 a2
object —— X%,23,79 number, 19
open, 24 object —— X £,19
ord, 19 WE &, 42
pow, 41,42 ERFHAE, 14
print, 29 virtual environment -- &I, 154
range, 103 virtual machine -— JE#AHL, 154
repr, 89 F £
round, 43 AR KA, 28
slice —— W H,27 Z4,19,77
type, 17, 35 FAEEFHE 10
5, 42 ZH,20
74 8, 29 74 8,20
% ¥, 98 W B &%, 29
WE 7% FHEFEME 10
call, 79 FHE, 10, 70
object —- X%,23,79 Z X
WEFE AL, 25 class, 93,117
", 81 function -- E#, 93,115
a4, T L4
A4, 15 call, 39,79
Y A, 19, 20, 77 class, 24
TAE, 91 object —— Xt%,24,79
4 55, 17,24
attribute —— B, 93 Xt &, 17
target, 93 Xt E AR, 17
target list,93 XE R, 17
Au, 81 B, 55
£, 56 SNHF, 58
namespace —- 4 %[, 56 R S
portion —-- ¥4, 56 type, 18
¥ M, 56 A RME
a4 object —-- X%, 19
or, 81 operation, 84
E 4 W EE TR, 70
function -- H#, 85 AR A
TR#HEFHE 14 TR AE, 92
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%

.
4, 56

&, 10

Vit

FH%,52,94
AssertionError, 92
AttributeError, 76
chaining, 94
GeneratorExit, 74,76
ImportError, 96
NameError, 70
StopAsyncIteration, 75
StopIteration, 74, 94
TypeError, 80
ValueError, 81
AL 32 ] 1, 26
5l %, 94
ZeroDivisionError, 80

58 AL FE A AR, 52

5 B
%A, 81

75 R A
object —— X£,75

5l &
3,94

5l &+, 52

51 Al
attribute —-— EM,76

5LR 4k, 17

Vi
lambda, 85

HA4E, 5

AN
statement —-- iEA], 95,96, 102

T8 7 1= )
target, 95

ShRICELE) case 3,109

W

Jik R
MR, 84

AT
frame —-- i, 49,117
restricted, 52

#5270
dictionary -- FH#,72
list,71
set, 71
AT, 12
e
object —— Xt%,18,24
BFFEME, 14
HiE, 17
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