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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

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

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

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

1.1 HithseZ)

HEIRE J5 Python SEBLZER 25BN fe ) Z A0, E oA — 8 H S B AR G ST R BB RS |
IR

AP H
CPython

gt BT R 4ES Y Python B, DA CHBEFHHS . BAUIE o Rrik il e I3 e s .
Jython

PA Java ifi 5 45 1) Python SCBL. BLSCBUNT DAME S Java B — N IANE S, BGE nT AR B
B Java RPESCRAV T o AR TS 25 B U7 Jython [93f

Python for .NET
WS SE s B T CPython 958l (FLEJE T~ NET $T45 . HLAT A | ANET 2. BRIfI ¥
& Brian Lloyd. A2 T f#i34% n] 157 Python for NET 7T,

IronPython
75— ~.NET fit Python L8, AN[F]F Python.NET, iXj&—~E IL [5¢ %% Python SEBE, I & 4F
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Python fURY B #4150 NET #2745 . B ANEE 2 24441 Jython [ Jim Hugunin, T fFHE 2
{58, #5Z%F IronPython [% i,

PyPy
—A~5E4 ] Python 155 95 1Y Python SEEL . ‘B SZRF2 A HAMWSE I B A 1 g tE, Filindete=t
SCRPFRI B i e 45 . LI H ) B ARz — 28 o s iR gy (B 2 1 Python 475
K) RS TE S ARSI . ¥ 25 B 0HE PyPy T 1200 $REL.

PA_E XL SIS AT REAE R LT T 5 I 22 SO PR A B 2257, B0 5 1A T B AR Python SURE
IR E RS WS H BN E LTI, DARE IR IELE (] X A~ S8 A R LB AR5 2 1 R AR 7L

1.2 #riE

AEAIIR AT F A R 283 ek ) Backus Naur form (BNF) $EATRE. BCRFEEH AR & AR

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

B—FT728 name 4g lc_letter ZJGIENIHEZA 1c_letter fIFRIZR. MM 1lc_letter NE(FEH
N rat B 'z . (CEBR EAEASCRY IR 2R B RN R R SCIREFIVEYE LN 24 FR. )

AT 2 AR (RN T SUR A AR) Ik = =0 W28 (1) BRI ATIEI, B2 IAR
R E R R AR ERAEART . BT () FORE — I TR Z R ESL, KM, IS (+) Fr—REZ R
A, M SFRINE (1) FR TR @EE, XA TR . * Al + Bk
FIRGEE e e R, G R T A, PR P EASET SN SR R T 0 RIEA .
ST H R —FT, FVFZ AR RN AT B & A EN o 24T .

TEVATE E A (BRG], EBOME TP LYE: t =4 505 0 R A T35 P RN e E (7))
DR N A T B ASCIL P4 . HARTR S (<. . . >) R R A A2 X T B S5 i JEIE S fids
BT DAY E A B SR PP A7 R

SR AR SO WP AR, (R SORMSE E SORATAER R XA Jal3E E SCVE I A U
BT, IR SO T Bk A BT AL U TR AF i . 76 N — 375 (C RNE AT AT BNF
TR IR VA E S AEZ ST BET P AR FTA E

4 Chapter 1. #hif


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

CHAPTER 2

RS

Python F2f7 i1 AEAF B0, S AT A2 30k o7 35 2R U AT . ARFE Y GHRNA AT B AT SC
PHIFEAT -

Python FF U AR 77 SCAH >4 Unicode RS A5 5 2 A 5 B T35 @ VR SRR gt , BRIACKH UTF-8, 100
PEP 3120, FSCHARE#ISET, fii’k SyntaxError,

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE JEAF R 45O AT IEA N RERE B R A T 5, BRARA)3K S0 Ff NEWLINE - (i, K&
WA ZAT TR o AR R AT HEN, — A ZA AT E AT .

2.1.2 Y817

YIBATR— P94, mATRF A ke PSR4 R AT 6 A B AR EF- 5474 11741 - Unix ASCII
F4FLF  (#:47). Windows ASCII F45)%%1 CR LF (a1 %:40:47) . 5k %3 Macintosh ASCII 45 CR  ([q]
%) REEMANTE, XY ENMEH . AL AR DU E R KBTI e 2 R4

A Python i}, 1% A Python API fJEIS A5 ER W C ARIEIR GBI T4F (\n, 03 ASCII 4% LF, 47
LA ) o



https://peps.python.org/pep-3120/
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213 8

ERLAES (#) TPk, fEYEfRREL. HE, FS NP EBTEE, BIEN R TBHZ N,
BN, FEREARBIRATE W . AR

2.1.4 ‘mtS7EH

Python AR5 — 588 A7 AYFERE VLI IE M A coding [=:1\s* ([-\w.]+) B, ZFEBLA 1S

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

[# —*— coding: <encoding—name> —*-—

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

[# vim:fileencoding=<encoding—name>

3X /2 Bram Moolenaar [t VIM AT HIE .
WURE A R B miEAg R, W BRA RS UTE-8., R S el el e K g i Ag =X % UTF-8,
WG H) UTE-8 “F45phral (bxefxbbxbf”) H59¢ 2 M AN 2 i B A i

WA T RS, g AR i 4 L 252 Python IR (2 UL standard-encodings). #ihi% (&
BOUT A BRI, BT IE. ERRAR 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

Bt P T AR RS TIAE R s 6 AR SAT . AR BHIEA T2 (1% NEWLINE %
P RIS BT (RS0, (R SRR,

6 Chapter 2. {#;E9#7
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21.7 AT

RS, BT As . R ARAT 2020 (RIRAE B NEWLINE JEAF) o A H B A TG
A, 23 FATROAR Ry AT REDR BRI - SRAK - T EPE3F (REPL) AYRARSCHr sUMAR R . ARt BAR
R, sEar AR (AESHEEERESR ) HERZT R AG1ER .

2.1.8 4gi#

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

HIRSF (AR B — 2\, g2 il B 802 /N A5EL (5 Unix (RENAREE—20) . o
M AEZ FAFRI AR E T AT Z R . Gt se F ORI T 2478 | R Z A 25
FIRFERAE T it 2K

TSR A R RAFA S A AF g m), Sk SR, = A A — B0k S 8O BB IE 5 R 5]
Aot ER, MImfitk TabError,

B TEG . KTk UNIX P& SCAR a4 A B R PE 8 2078 U SO i R A S A8 17
TAMBTEEE, AEFEA s B R TR R gE i E .

TP ST, gt BOR 2 W20 LT 0 TR AEA T 1 25 AR A 7 B RCR A E  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ 1L INDENT A1 DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—ZME, RBEASWEER. HARNZFEMIR B TS .
P EATHR AT 4 2O SR TAT IR . WA SE, WAL, QAR T 29w, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S @2 EREEY —: T e TiZZH
A BUEAS 0 b, R — e A —> DEDENT JEfF. SCHERE, P HEamE R T2
BUEE B —1~ DEDENT 47

MR Python AR AE 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[:4i] + 1[i+1:]

p = perm(s)

for x in p:

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

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

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

J

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

BRARTER AT R B AT IR N, ZSARAE . HIRAT . 052 AR T AG R TEAT . AR A
AR RIEAT, SRR A4 0 (B, ab 2 —EAF, ab WEZPIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT. DEDENT 4}, iff #/iR4F . %4EF . F@E. EH54. 2 BFSEA. A%
(FRRMATLIRAFERAN) ARIEAF, WHTREST. FE SR, NAZRA, SRR ERKNFER
HIRAEIEAT -

2.3 FRIRFHIXEF

PRAE (AR & AR) MTATAE SCURATT .
Python FRiRFFi) HI7AEE T Unicode ARUEM 1 UAX-31, FHIAT R 3CE XMAIL S L PEP 3131,

5 Python 2.x —#¢, 7E ASCIL{E N (U+0001..U+007F), HRARPFFFERTH: KAINEGFHAE 2. TH
& _ . B o B9, (HRBEARIT k.

Python 3.0 5| A T ASCH ZAMYHE L F4F (1525 PEP 3131), X245 02 fl unicodedata itk
H ) Unicode SEAFRH R IR AS

PRIRAF I B R, B 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
_Fi& Unicode JE51IRG ) 5 5L
. Lu- KB
o Li- N5
. Lt AH KRG
o Lm- B
. Lo- BT
. NI R
o Mn - JEZEEARE
o Mc- ZEEARA
o Nd - IR
o Pe- BEHRR
» Other_ID_Start - 1£. PropList.txt o 380 LI T SCRF 1) R A 71541 %
e Other_ID_Continue - [7]_I.
TEMRATIS . BT bR RS e o S TE X NFKC; ARIRATFAY ELECHR )2 2T NFKC.

— /3% H} Unicode 14.0.0 H1 A 7] FIARIRAF 45 AERIE HTML SCAERTHE https://www.unicode.org/Public/
14.0.0/ucd/DerivedCoreProperties.txt $HL .

8 Chapter 2. {#;E9#7

"id_start
<all characters in id_continue whose NFKC normalization is in


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/14.0.0/ucd/PropList.txt
https://www.unicode.org/Public/14.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/14.0.0/ucd/DerivedCoreProperties.txt
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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

TE 3.10 liCATIA.

FEARAFATERE E LR SCP R« BATEFR R 3k 42 F . match, case Fl _ AR RS ER S VT TR
APFH R BT SCHR A S T R B TE S, (X FR XA R AR ES E e, TN R E AT B i
YENER AT, B SV, FRAARE: S natch, case fl _ /ENARHAT AR
H B RS e

2.3.3 (REBIFRIATFE
FEEARIRFR (BT R ET) HARIRS L. XL GABA TR TFRIT L, AT RIZS R

*

*

ANefi from module import * AL

FEmatch BRJNERE case fixl, _ @M X4Es, BEFRRAHRT,

TEMZ A, ZHA MRS 2R G — VORI R 2 E . (B print S8 N ERE— Y
TEfET builtins fFi,)

TEHAMM T, _ B —EIARIRST. EEENHEMmA” Frk” 5 H, {BXF Python 4 B Sk i 22 Jok
R Z AL,

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

ARG XINAFR, BTN dunder” o X884 FR i iR g M S (RUHEARMEIE ) & L. LA &
Gt 58 LA FRAH ISR DL AF 7k 7 i 4 4R Z5357Y . Python KR MUA ikt & U Z b B4 K. 1T
T, AR xR SCRYHYE, AR RE S B SR A 1R

RIFLA PR R I, WRAFRA—FMEAGTEAES, PABGRRIE RIRAE LR FAA” Bt
[P FRp . FEILAR A (B4R) .

2.3. FIRFFRIXRT




The Python Language Reference, A {Thi# 3.11.14

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 e SRR — N ARE IR 2 2 AP A SUVFAE stringprefix By bytesprefix 5 HI{EN
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.

H SRR A PRAP S (A AT AR B BRE 45 (1) SOG4 (") SRARR 1 . BATTH T AT RO ) 42
S| SEONG SRR E R GGREEIRN =35 F A B). BT (\) A8 R AT R & A7
FREEATHE X, BlndedT, RAMTIA G555 .

FATHREHAEEMEIZ "o 8 "B AR bytes BSEHI], AN2ERA str BYSLH; R A EE
8 ASCIL A PR B R T4 T 128 B, Wil %% L3R .

FAPRMFA R DU "o 5 'R, N REFFE, JBIEFAFRIE AL YIEIR TP, A
PATEE CEAE . TBE, IR ATFE L ' \U fil '\u', 5 Python 2.x [ J51 4 unicode “FH{EEAEAH ,
Python 3.x MELA L H: "ur' A3k,

TE 3.3 AT Bt s s "o Big, J& "br' Byl .

SZHF unicode FHH (u'value') wEAMEY, ik Python 2.x Fl 3.x 4TS R 44 TAE. 1£IW PEP
414,

HIZEA £ B OE AR R F A S S T, WS e A, BARS b B
‘u' A, B, oA R AR A SRR AR S Y R T A

=51 AT A S RSO HATAIG S (FREORE ), BR TR, HTALTHmEr, REk
XH=A515. (75197 2E AT HERTA, TR ', wAabAg )

10 Chapter 2. {#;E9#7
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L3I

WRBRIE "o 8RBTSR, FATAR R ATER I E A, B SUT I PAZEL C ARER LN A TR . AT
W S AT -

BYFY AR &t
\<newline> W& S RHT 544 T4F )]
N\ RAHT (\)

\! B ()

\" W51 (")

\a ASCII 4% (BEL)

\b ASCILiB45%F (BS)

\f ASCII #7145 (FF)

\n ASCIL #:£74F (LF)

\r ASCII [6]%24% (CR)

\t ASCIL /K-Ffi| %45 (TAB)

\v ASCII 2 B | #4F (VT)

\ooo JNBEFIEL 000 F4F (2.4)
\xhh TN HERIEL hh F5F (3.4)

TR T HIE & I 751

X FY a8 #iE
\N{name} Unicode $R 2 /144 1 name (F4F  (5)
\uxxxx 16 7+ 7S FEHIEL 000 B A7 ) F4F (6)

\Uxxxxxxxx 32 16 ZEHIE xoooooo B0 BIFEF (7))

YR
(1) FTDALEAT AR A AR W 44

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

FRERIRCRAB AT A = 2 515 545, B SRS M T 4 & 5 a it k.
(2) 5 CHpifE—2, ExmE = A/N\IEHECT

TE 311 A K AR E: FUEKT 00377 N §ilFE LAFF2 774 DeprecationWarning., fEAN
i Python XA H ¥k SyntaxWarning FE &M SyntaxError,

(3) 5 CHrERT], AP 7S HEHI R

@) F% B FHAEA, T BERIEO IR SO DA B AR B TY . 745 8 FIHEF, X
LA SR A Y Z{E Q434 Unicode 74

(5) ¥£ 3.3 AR KA E: A TX " 1Y

(6) WAZHRy 4 A 7S BE B

(7) F/RAEE Unicode FAF. Wil 8 A+ 7Skl 4hs .
5 CHREANT, JoHER BN SUP I ZA R RS , B, 40 b 4 R G mabi. (JH), XAy
KMRAH s OFyint, BRSER R FRBENR.) WE, TR FmEN, AR
T R U751 & T o R nE: Uy 51 .
TE 3.6 WA K AEAS T TRk R e 5% LTSl & DeprecationWarning. AR Python KATHURF LA
bk SyntaxWarning, fASUCHMA SyntaxError,

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases.txt
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BIEAEIRAG S E fE , 51 5] DA BORHATAS L, HRHL 2 PR S 45 R B B o\ g A4
FAFH I A B AR ROBATAIGS5 o\ " WA R AR (FIR AT AR AR REDA
TR ARG ) . UHZ, REFaERRAEN R R (FHLEHE LHEE]15). B2
B RRTIEATE I E TP RPN TAT, R R IEEEAT

242 FFBRFEESH

PAZS FAFF 4 B B 2 M AHAS FAF R B 1 B 2, oI AR S S hniE, ZRT A #E. Hit, "hello®
'world' ST "helloworld". BLINEEARTTFEIAFHT, EDARHK FZRFER 2 AWPAT, BT DAK
RIS W EAFER IS IR, ol :

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

)

R, BCIIRETEARNEZ I E L, A S, sy, G PR HRBS AT+ B8R, B
R, FHEEIT TSN ARG S X (RRIRNER AR =51 5748, T
PR EME ] A S AP R AR P R A

243 fFHE

1E 3.6 AT

e X F A F ALK fstring AT £ B P BIRN TR F . XM S TR,
RIPA {} ARl HMZfFep Fm(E 2w, AN E i E N2 v 7EE A T SRR A kK
PR AEFIAEAMIC ARG FAFER , S0, S AT EmEE A, FSUT P S . fiigis, M
TR NIRRT -

f_string = (literal_char | "{{" | "}}" | replacement_field)™*
replacement_field = "{" f _expression ["="] ["!" conversion] [":" format_spec]
f_expression = (conditional_expression | "*" or_expr)

("," conditional_expression | "," "*" or expr)* [","]

| yield expression

"S" | "r" ‘ "a"

(literal_char | replacement_field)™*

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

MAEHES " {4 8y ) WO BAETE S, B S AN P AP R I fEAL B . BRAEAERRS * {1 Al
LA Python FIXATT KA B 7 BL. FEFAAE ST =", ARG, FIRHERFRIEA IR KA,
R OIT ). BEZHCS 1 bRCHES 7B B AMER S ' - JEM AU AT . By B
PAGTESRRS "1 WS R

X PRI, kA5 B 55 595 AL Python Kk xURA—4F, (HiAgy —LOR[H 3

T7 o AV ZERIEX; Lambda MIREZRIAN « = WAUR AN BT SARE; Brifedh sl DA 44T

g@&;ﬁ%@%ﬁ¢ﬁ,@K%@@ﬁ%;E%ﬁ?ﬁ%?ﬁﬁ%ﬁw,ﬁMEQE%M?,%%¢
pAN NP, °

1E 3.7 WA K AR B Python 3.7 PART, POMSEBRR IR, A AAVFFERS P A AR P E AU i awa i ¢
KiEAX GG asyne for THHET

TEREAGE = i, M EERAR IR, = RIS Sl AT DA ka7
WO R, J= RRZER. BATIERG, = BOATE ARG repr O . JiE THGUR, B
I ARDR str O, ARSI THRTE o

TE 3.8 AMA: 455 ="

FoE THARSERT, RBACKMEM LS R, F1tb. #4511 s WA str () Fsk{Egs
" FH repr (), "'a' W ascii ().

conversion
format_spec
literal_char

12 Chapter 2. {#;E9#7
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ARG format () PIBOSERAITAR AL . A% UL PR AL 4 R U SR B __format ()
Ik AR NSRS BLART MR A 54758 . LS R A IR TR B P A R I I A

I BRI T AR R E I B e B X S B Bol nT VAR E AT B 2 g 7 Bl 4%
%%ﬁ,@%Kﬂﬁ@%ﬁﬁ%ﬁ%%%ﬁ?&oﬁ%%%ﬁﬁ%?ﬁ%é%suLRHMU)ﬁ%ﬁ
JHFAHTA -

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

>>> name = "Fred"

>>> f"He said his name is {name!/r}."

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line = }"

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

>>> f"{line = :20}"

"line = The mill's closed "

>>> f"{line = !r:20}"

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

SEMTAFH FIERTTE -, BHCF B P A RE S AN A I E R 5 S e 5

f"abc {al["
f'abe {al'

b¢
x']} def" # workaround: use different quoting

"1} def" # error: outer string literal ended prematurely }

ReAAFIE AR AVF R RARHL, 5B

[f"newline: {ord('\n') }" # raises SyntaxError J

RSP RAHLIONL, QI NI,

>>> newline = ord('\n"')
>>> f'"newline: {newline "
'newline: 10'

AR SR, AR A T A BE AR SO AR R

>>> def foo():
f"Not a docstring"”

>>> foo. doc_  is None
True

Z PEP 498, [ UTFAFR P EAIRR, DALSHEX AT HLHIMRE str. format () .
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244 HEFEE

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

24.5 BHFEE

RS ELIRVE R SCANTR

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

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

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

nonzerodigit = mrLLLmon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB ER K BERA RS, BE— UK S n] 1 A7

HERMERS, SZMFHEETHTNRIZ. TRHLREN T8y, ik ES . FTRILTERTZ

], WAr7E 0x SRS .

ﬁ%‘%l}%T 0 ASh, HHERIECT RIS A R % . LA Python 3.0 U2 I B Y C £/ \BE K] 51
RiF.

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

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

24.6 FR¥FEE
AR T I ST

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

fraction = "." digitpart

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

YERL, MRATIN, REONHREGH Y ELDA 10 5 EEL. BIhn, 077010 RAAR, FRMEUES 77e10 MFH .
T RUBCT TR ELY) SRS BB e T B S BT TR SR N IR A R

FF P E R BN -

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

T 3.6 BOA KA AR T BLEL SCRAE IR T, R R 7

14 Chapter 2. {#;E9#7
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247 EHF@E(E
HERC LA ST

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

R IME A SR 0.0 B K. S8 —Xhig iR, eI BUETERIMIE . BIESEHA N FH
SR, VIR 8L, BN (3+43) o FEECFIE R BT -

[3.143' 10.7 107 .0013  1e1003  3.14e-103  3.14_15_937 }

2.5 ZEFF

BRI PR

4 = * *x / // % @
<< >> & | ~ = =

< > <= >= == (=

2.6 IR F

PA R TEAFFETEE o A P A -

( ) [ ] { }

14 7 = ->

+= —= *= /= //= $= @=

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

ALE AT AR T BRI ARSI R FOR BT . SIRIE 2R R T,
YEIE Y BRAT, (HW R AT .

PATR ASCIL P A7 EAHFIA S S, XHATR A Ay B 2800 3
£ " # \

PATR ASCH 45 A I T Python, {E5 47 7 {ELsEREME IS, K BRI -

[$ ?

&
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CHAPTER 3

R R

31 MR, EHS5ARE

*F % J2 Python "X HUEAYANE . Python F2FF i Ay A2 l RN G 10) K R ARFTRA . (IRl
BCEYE, I RS AT AL, A SR X RN )

TR GAEARNAR RS REAE. — M RPEIEIS BN 725 AU AR DAREHBEfR
?ﬂi%ﬂ?;ﬁ WAF PRI . 1 s IBBEAF ORI XE R AR IR SR AR 1d O sREGR [l — R HAR R
SRR

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

XA I SEI R TE IR G TR ERAE (B X Go2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGEI CRRAGHE RN ST, xR ZRERAN
WAL 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 BLASEIR Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython 5840 Yi: CPython H R /U7 A (W] %) SERAMIEHFEREBIR AT RO R, STENRA
A7 R B S7 B SR A R Ay, (ENGRUE DB S PEIAG R BR . 55 &R gc BB SO T g g
PEROGER LI R KA B HASE S A A 94747730, CPython BLA 7 sUB AT BERAS . 2K
AN AT IR G SLRIAEEALE] (T AR 24 8 e S8 X 5 PR S0 o

VER B 52 B BR B B0 D) BE R RE 4 IR N DT 2 Bl Il WO r X R AR S AT . b BETE R E
i try..except IEAIHIE R A BEL M RO/ -

ALEXFRAEXS “HMAR” GEIRAFTIT R SCF R AT o 240 G AR S B [T i i 5ok B 9 A1 1 1% 2
BORENL, (el T oI O A B AR A A, X BEX R BRI T BB ORI AN S IR A B A, N — A
close () Jiko SRIUEFAERE P H BAKMMINR . try. . finally iR Hlwith iERERAE T U7 I
G (RIDD N E7 D

'E;ﬁ%‘%?ﬂ? AT AT SR AL — X RO RAL, EREHE AN RN 1R, FOVIRA IR 2 & S8 e R R
HIATA .

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

RGN GAT N LP I 7 B BRGARPS A B RS RE B2 B0 XA n g
R, A ERE R IR L] ER [ SR AEA R A B X RAGT IR, T ] 22 AR X 2 A
RVFR. BlUIfEa = 1; b = 1 ZJ5, a Ml b WX EFE—MMEN—HXIR, BaTiEAS, KT
BRSO, (B2 AEc = (17 d = [1 25, c M AdRIERREEPIARE. BmpErgssk. (FEE
c = d = [1 R —DRRIMES c Ml d.)

3.2 IRERBEREH

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

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 . WSl I B4 FR None Tl fEFZHELTE
BOARFORZME, BlAnAR B AEWIR [ HERY R 4CRR ] None., BRI N

3.2.2 Notimplemented

BERA A —FPIUE. R— A ZER MR 5. X G0E I N B A PR Not Implemented PiI. %X
(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 JUA KA A HE: %) Not Implemented SRATREMIRIEC BTN . BATHBSPORENEE, H
FelImf % i} DeprecationWarning. ‘ERFAEARKA Python A HT| % TypeError,

3.2.3 Ellipsis

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

3.2.4 numbers.Number

BTG B P EENEE, PN ARIZ AR AR N B R BRI 4558 . KX SR AN AR 5
jggi%ﬁﬁﬁiﬁﬁﬂiﬂﬁo Python "R 2 SRARF MK A T, (A2 BRI RN P R8T &
IR/
RN TFARFRER, fi__repr () Ml_str () Fili, HATFFEEN:

o ENTRAMIET M, SREAENRIRMEGRN, Ko ERA R EIR .

o FOREASTERTREMITE 0L TR AT 10 2

o TRME, BN REFER AR 200, HASPER.

< KEWMZE, B/NMUUSTRFEREANZZN, FASPER.
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o IEFS U SR EN 2R .
Python [X7p B RS, 7 sl BRI B

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

FERUECAT A1 43 P RS T

W (int)
WERRM R IR R /DET, 2R T I NAE (BEIERIMAAE . ez T &A=
IR, TS DL 2 AMERIR, B ERARGRFF S 1) 22 AR M 257

AR (bool)
WX G R 2 B False Al True. {3 False fil True [HIWNXTEEME /RIS . /R
RUB R 2R, AN R(EAE RS FIA A TR 70 R T40E O A1 1, BilAME L LA TE 0
AR BB [ F4FEE "False" BY "True",

numbers.Real (float)

BEIERF G RRAILER Z PR UURS B 5 8. HL T e 2 1) BT L A i 1 AR BEAF52 4 7 I O BILE A (DA J
C o Java SLBH). Python ANSCRFEUGEERFE il SCRpIR & R 2 8 AL BEAR RN ARG, (HIX Rty
A FIXETE Python A X GG TT ARG O a8, DR B ph 5 W R 2 i T -0 5 A7

k.

numbers .Complex (complex)

LE RS G PA— X B B A RS BE 7 A BOR FR SR AT K17 s RO BT R R R 2. — N
{H z AR R i i R fE P 2 . real il z. imag SRIRHL.

3.25 3

BRI TECA RGPS . WERE Len () Rk B F IR IEL. 245K R n it
R LEFEEHT 0,1, . on-1o ali) BEFFH a RS i 1. FL8ps), WHNERFS, g
I EFPAK ARG N ARE. BN, a(-2] 6T aln-2], HIKEDN n i a JFHIRYEIRCE — 00,
FPANESCRFI R alie 3] BB RTIN ki i <=k <j A& H. YEREKRE, TIAse—4
HFRZERAE . VAEA RART AR T U A LB A 5

A LR INIE STRF AT S = step” IES Y7 I RIIA™: ali: k] #EF a FRIS AW %R, x =

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

Fe B AR H m] AR R A DA K 4

3.2. FERBEREN 19
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AR

LA B A ) 3k G — EAN AN BE RS o (AR A S 0 A G5 T, e A ml A8 6 St 2

ATPABRAR Y s H2, —AAASXI R i 5 | X R4 R N EE AR 1 . )

PA T 2RAU R TR AT AR 42

g
FAFER 2t A# Unicode (A LH Y741 . BUEYEHITE U+0000 — U+10FFFF Z NI A
PNESATAE FAFER R . Python WA char KA T2 FAF R H R MBI R N — DK IE R 1
HIFAFER TS, WEBRE ord () WRF— A0 H FAF R BB BUETERAE 0 - 10FFFF 2
WHVEHG chr () "R PNBUETEEIFE O - 10FFFF 2 NAYEEEGEIC A KB 1 Y 455 Ep Xt
4. str.encode () A PAEHIZ E B0 SCAR G 208 st #40h bytes, 1fif bytes.decode ()
DAL AR FH A S B ) R 4 1

Jeal
— AT HR 4% B 0T DA AT RS Python X4, A5 A8 DAL 4% B 904 fr 2 50 B 1 2k R A
HA A B HIT4 C BIiedl’) v @ 7E R B X5 MHES R (— A FB AR G R aE R
KT, PR RS E ik Bk ) . — A as Je ] il id — R N2 as 1Y IRl 35S0

T
FATEEX R AT AEAH . Kb KRB 8 A, PABETER 0 <= x <256 By#E A4
FOR, FATHRFWEAE (B b abe) MINER bytes () MG RO IR L. FiH
X PRSI decode () H¥EMIS R FAFHE

Lk 27
AR R AR TR A o AR R AR RO VR R e 2 (R TE A8 F AR -

i collections fil array BEHERHL T A AR R8I BI04+

FI R PRI A A 0] 22 Fy 41 2628

B
FIFErP ) 2% H AT AR AT Python YR . SRl I D5 5549 i 5 e 2k XM .
AN 0 5 1 A5 2 T0FR SRR )

AL
FREXRJE T B8 PTDGE N E ) bytearray () MR, BT &R (Fi
AT ATE), FEHAN Ty T 517 R AR LAY DRI REAR-5 A AT AL bytes XTR—EL

3.2.6 E&AT

W R TR AN ERE AT AN S A o BA RNES. HIeiA @ FrkRs. H2E
MIATREEAR, WnT FH N ERREL Len () RIPEAHHIZ B R EE65 WA R PE R RN, X5
I EE T, DARIHTAE. I, ER R ES s E.
St FEE A TCE B R B9 A A A8 F0) 5 = B AR [ . 3 78 00 28 R T 3 (0 5 EU e B S g A4
BOFAHAE (Eln 1 A L. 0), WE—EEF HgaaHHp—14.
H B WA 2R S A 2
i V2
WSS R R AL, ST P ER set () MvEReazE, I HAIEZ 57 DA 7 T
B, Bl add () .
UREE
WG FR AR A A AT E N E R frozenset () MRE#A1E . BT frozenset X5 A
A[ A% Hhashable, &0 AREHIVE S — MEA R TGRS TR
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3.2.7 BREt

PR RN BRI RTI RN R E A . TR a (k] AIFEBSS a PRGN k % H
XA PAERGR A R, VA e de 1 BRI HAR. WEREL Len () LR — BG4 H
e

R A P A A L 2.

¥

BT R FR B AT RN A R G A R RIE G AnTE A E2E A R 5 51 R a7 i o
AT AR, A I AR G S A T BB AL, F Dt PR e A~ L S R G R 4 s 7 fELDA
PRAF—ErE. AR B Bl JE AL RO 1E 1 A A0 FU AR SR A4 (BN 1 A 1. 0) WEAT
ARG AT H

TR ANY , X ERE SR DAE AT I B DU AR U™ A o BRI B B A 2k
AR, AEZ RS ERFA S HEHT AU 2R A B AR R A 2 PR B A (2

FHZ AR BATEE (... ARERATE (BT 5 2w N,
PR dom. ndom Al dom. gnu #24E THSMNYBGIRARH, collections BBt 2L,

TE 3.7 JUA KA AR T AE Python 3.6 JiUZ 1l P ML A SR B 7 AT« #E CPython 3.6 HHifi AU Y W PR B
(ELXAE 24 B 24 VA SR 17T A v (1 5 e

3.2.8 TJiEA%E
LA RT DAR Y, T R RO 4 (LR A /1)

RPE N ER

FH P SRR BN G 0T i e OE ORI (S0 5 202 S /NI . BRI B R B — A SR, o
BEZE H RS R BT E LTE S5k — 2L

B ZE M
B L
: XPAFBOL R AL 205 8 1) 5 51— B4
Bt E SR 4 Ry 4 220
. None Bg— MU &% R B B o 22 B 40 € B
function._ closure_ JEHY tuple.
BIOXT R HAA cell_contents @, Xn[#H
AR A S B B BT (E .

3.2. FERBEREN 21



The Python Language Reference, A {Thi# 3.11.14

BB T SEY
LR IER L A A MR R A :
Bt -

, BRALAY SR P AT ER . AIRBEA NN None. A4
function.__doc_ TR,

PREI L AR, HIESH: _name__ BH.

function._ _name_

PR qualified name, F37EZR: __qualname_
function.__qualname_ JE .

TE 3.3 A A

SR BT BRI AR, A A None.,

function.__module_

_ B E A BIAME R TE 2 0 B parameter {84 184
function. defaults tuple, Bk W1 TG AE A I 5 HA BRAE 0 h
None,

R T G iR s AR Y R AT 5

function.___code___

. : iy 45 75 [A) S RF AT B R B . 5 2
function.__diect__ _ dict_ BM.

, _ ST 5 ARER F 8. TR EIES AR,
function.__ _annotations_ WIAEAE R AR AL S ' return ' 4. BiES
[5%]: annotations-howto,

AL AR KA A BN F o,

function.__kwdefaults_

PRAO G SRR RN BAT R M, 2R BIoRAE, X T R e oC e 2 R .l B RS 110
R PR B e BRI 5 X ) S

CPython SCHU4IYi: CPython H Hi Y SE BRI A & SRR B ERY R EURYE . AR ATRES SCRF A 2%
H BRI R BURTE.

A K RHOE LHVBOME ST ARy 2 et (ATl code JEMERTII).

22 Chapter 3. #iE{E®Y



The Python Language Reference, A {Thi# 3.11.14

SEBITE

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

LW RN S DS NI DO S

method._ self

T8 1] JRAS Y 3 R 7

method.___func___

FER X % [ Fmethod._ func__.
nethod. doc __doc_ ). AREHERBUELA SRR

A FHE, BIH None,

ﬁ{i@ﬁ (5method._ func__._ _name__ #H

method.__ _name_ i)

TR SRR A K, WA AT I None.

method._ _module_

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

B & SO ER SR 2R B (PTRER il i 3emsepl) migttla, wizEtg—
FTEE X4t % 8 classmethod XA .

238 1 AR S 3R — A P 8 SO Ay 2 1 05 R — A S T IR R G, T IR
W__self  JRMEBINZES, MIRTTIEXMNRFURED 402 Wl TRN__func_ JRTERE
JFOR Y BRI 42

Yl i LB L BIFRI—A~ classmethod X G AANH DL BITTIEXG RIS, HMRI__self
JEPERI AL, MiH_ func JEIERHEIETTIEN WY T2 BB 4 .

S R, SRR R EEE (_func_ ), RG] (_selr ) iHASE
FHFFK. B, M c 2 MES £ 0 RECEXRZE, I x & C i—AEfl, WA <. £ 1) M%SnT
T Cc.f(x, 1),

ML T EX G IRAE H classmethod X\T%Hﬂ‘, PRATHE_self W) “ZRECHB” SLfr b4
REAL, WITCR M x. £ (1) b2 C. £(1) #ERTIHM £(c, 1), Hr £ AXFH T Z R E

TR B AT 2 BB I IR R A AL BN LB UB R 2L . AEREEEF IS, — sy
DA TT 2R R I E 2 — AR S i SR A et B B RO AR A et UK A T L SR
B Feb TR (AR B AR TR A 4R ) f%)ﬁ%%ﬂlﬁ%[%%ﬁi%?ﬁ%o A —MEAFRIER ZE R
?Qﬁ%;’l‘%iﬁﬂ%ﬁ%)ﬂ? FIE SRR AR IR TR SRR AR AE PR EUR R JE P

cAo 8 15

—MiEH vielad ih) (Myield i% e FAT) BIREE VAR £ R E 2k AR ﬁﬁ%ﬂiﬂﬂ%ﬁj‘, §5)
le_lEI*/\TU\Bhﬁﬁgléﬂﬂzliﬂﬁnemmi XJ‘% PANZIERE iterator. next_ () JrikfFEuX
AERE BT R E M yield IEAHRM—AME, UX MBI Treturn ’ﬂ@ii’Jiﬁ@i&fﬂiﬂ{%Hﬂ‘,
5% stopIteration FHH HIZE NI EIB IR A EE AR AR
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iR

i async def & W BRETEL T YEBLHEFR N VA2 B d . XAEAY R BI0EE 95 ) iF 25 3% [n]—A>coroutine
W4, BB avait #ikA A kasyne with flasync for iA]. FEEW S 2 —17.

STERBIER
iflasync def R LI T vield AR BREE T IEBARN 51 £ 2 Bdc. XARRY R B ER
FAEF, B [l —A asynchronous iterator X}, FXTR W fEasync for 15a)HH R PFTREUA .

MR E BN aiterator._anext_ JiRfFRIE— A awaitable, BUXTGSABAFFFRPTERI6E
Hyieldp HE—MH. YRBHFTEIZH ret urn IHRERECR BT, 25|k stopAsyncIteration
ST B R A R B R E R AR B R R EE

MEEH
PE BRECR AR E C AR . WERE O FHE len () Mimath.sin () 4 (math Z&— M5
HEN B . SR BEFIZRALZ 1 C B ER . FRkn) Hgk:

« __doc__ @RREUN SR AR, SR WA Y None. S ML function. _doc__.

e _ _name__ R LFK. S function._ _name_

o __self &M None ((HIFZ W T —i).

« __module_ 2 K ¥UE UM TERE R B £ K, B0 @R AT W24 None. £ L function.

_ _module__,

MEFHZE

PRI FR YT 5 — MG, FURE S T— M A C AR R IE N A BN S
PIET I — AP T/ alist .append (), JLift alist R— BRI FEHORPI, HFRHG SR PE
self_ LA alist ARG . (RABPERGIE X5 5 57 ok MR

ES

KRR G, XL RaE 2 MAERHE A BBy “ 1), (HRMa DU ER . new () HYZEE
R, WHNSHEEES __new__ (), FFHAEEFROT, BB inic () RUIRAHTHY
EH

#3xhi

FEREZRAY LB ] AR T g e e L call () JrykAE T x4

3.2.9 #&Eir

Fidh 2 Python LRSI EEAH A TG, HF N 2 % O, BE2iEidimpore 4], B8
importlib.import_module () MNEM _ import_ () FRBORMGE . Bt g LA EL 7 H%)
LI 44 25 0] (R Pl e SCTERE I R B0 __globals_ JEMERTSI AL . JETES | R plid%
PORTE LTI P R R BE, Bl m. < SR T m._ dict_ ["x"]. BIHOGS R4 FF oG bR
AL (R I UL 5E UG EA TR EE ).

JRMERE 2 B f A S M, Bl m.x = 1% [T m.__dict__["x"] = 1,
BeE X (W5) ek
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name

B 24 T8 o
__doc___
B SR A7 E RN AT AU None.
__file _
BN I B SO B AR A PR, MR E R M SR 35 . X T RS [ ok

Y file  JEYERTREZERIN, BIANRGHSHEL IR T C B, XF ML=
A AR, B I S AR A R

annotations

BB R AT I & Z 4702 F. T __annotations_ [HifE
SeE% . 1207 annotations-howto,

Feokm R E bk dict_ NPATHL R FIR AR a4 2518 o

CPython SCHUAHYi: T CPython #BRACH T LAY BIE , YA BTVR T Sk e 7 MRs 2> gl L, B
R T B A TG o ARG ML FORE , AT AR % 7 AR RS HOR AS DA BB (8 Lt

3.2.10 BEN 3%

I X A 2T — 0 280 SORAIHEE (B 0% 2 S0 —79). LA L — A5 MO R SE B 1t
e Sl RIS YA T P A R, BN . x Sy ¢ __dict__["x"] (A
IS AR AE — S8 51X R DA SRR At 5 7 B MY 5 200 24 RAE e o B BEREA 1 44 B A%éi?"%
KPR, EXANEIEA A C3 IR INY, BIOEAEAE B AT Gk AR S5 RIA 2 A 4k R B% 42 7 3
— ISR AR IERRAY4T 4. A % Python 1 J1#) C3 MRO HTERE I AR LAy 2.3 MU A 4 SCRY

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

B REHE I (RIEEA R ©) K7 E—DFITENRES, BRHEAN—A__self  JEMEN C B
BITTIEX G . HER A4 staticmethod MG, ERHANIRTHE T IEXT R RRMRG . H K
AWM __dict_ KhrE NAIMRBUR ML HAL DT ZE S 5 408 25—

RIE RIS BRI T UL, (HAR SR E A ol .
P Z AR (_E30 LA A — RSB (R 30

FRIR
__name_

RINHZ IR
__module___
e AR 24K -
dlct

ESuZA e

__bases___

HEFEENICH, HEITHERERS R P R EHT .
__doc___

R SR FAFER AR E A None.,
__annotations_

WETEREPATIH IR & 24702 7, A XA __annotations_ BYfcfESE

&, %% % annotations-howto,
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3.2.11 Z3op|

RS AT 1 IR G (W E30) o A SESBIEAT 1 e — A7 0] G S B i 37 i 44 25 1)
JEIEG N S B A e M b BT AR ORI P R A B, i SEBIR P R, &
MELAERIEIE T AR WERIRBIM IR R — D B2 RO 5, BN BT IEM 42,
H se1f JEYEEINZILHI. BESITEMET B RBLPHAL; SH SR <K /Ny, ZTRHAL
S 2 S 9 e AR IR 1 2 SR M 1 i 2 ) s S04 14 25 /N, SRR B A JE I T RE S SR PR AR ICEE 2 Y
__dict__ HIXIRAR. WRRIEEENE, MERITBHIRAA__getattr () Jrik, MM
ITIERA R AR EER

JaE e R R Bk 2 B B S B B O, R4 OR S BB R T . AR HA . setattr ()
B delattr_ () J5ik, JRFURFZTT ¥R AN PR EL3E HOBr LB i 7 L

AR S B A FLL O TR A AR i, SRl ARSI . A sl . S 0ok o ik 24k 7,
FRkEME: _ dict_ HEMTHML _ class_ RSBV,

3.2.12 1/0 & (HHRILHFIR)

file object Fmm—NFTFFBYSCH . A 2 B besE Jr 20 nT SR E SCF 4 open () WE AL, PAK os.
popen (), os. fdopen () Fll socket X} 4 [ makefile () Jy¥kE (iF ] REAH At Le ™ Avibie T $2 (ki) Ho Al
sys.stdin, sys.stdout fll sys.stderr ¥R IXT I T MRS ARMER A . H 3 RIET R IR 1) SO
XI5 BN ASCARBEFTIF, RIS io. Text IOBase g LHz .

3.2.13 PEpR

LGP AR N AR G B R BB R B 2 T 7 o AT SCRT RERE AR AR S IR O SE BN A2 4k, AN
FOHGE WAEIL AL —HF N4

(ASERCE S

RIEXTRFR %A F 0 o9 nl AT Python {0, BiRbyrecode. (RSN G R BN AR 1K DX AITE T o8 HOxt
G R R R CREUIT R i 25, A RA S ETR3G HBASBESTF
T RO RIMAZAER RN (B ENZFR TR . SRBXGARTE, UEXT A2,
WAEE XX R T ORig e Bkt 2 ) .
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S izRE

codeobject

codeobject.

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject.

.co_name

co_qualname

.co_argcount

.co_posonlyargcount

.co_kwonlyargcount

.co_nlocals

.CO_varnames

.co_cellvars

.co_freevars

.co_code

co_consts

cOo_names

.co_filename

co_firstlineno

.co_lnotab

co_stacksize

co_flags

PR
SEREIRE R4
1 3. 11 A TA.

PREH LB A 1R (B URA B SR
AERINMERTES)

@ﬁ?ﬂ@&ﬁ%ﬁ%%ﬁ(@%ﬂﬁﬁ%ﬁ%
2R

PRRCH SRR S 7 7 OB (38 B BOAE
HS%0)

BREE B A s L2 B (EFES)
—/~tuple, HA & R JRaRAL A A A% (A
WS 2P ITR)

—/> tuple, HA A& R BP dE B EUTS
R & HZHR

—> tuple, HA &R H hARIH TR
— N FIR R B bytecode 84 7 FI I FAFER

— L5 R B P i byrecode BT A8 1 B 5 T {EL A9
tuple

— AN A R BT bytecode Fir i B 44 BRI

tuple

Bl AR T AE SR 24 5

A — A IR R T

— G5 T Mbytecode i #% & BN 175 B B ST 5
Fref . BORIBCEZA0TY, 5 EAMR IR .
eSO T WNAN

TR — RSN R AR A T o D Y 2

PATF RS co_flags @ LHIMARAL: WIRREME *argument s ETARIEZAL AR A AL E S B0
CE 0x04 55 AR **keywords HEVREZALEHER) K 7S HOUBE 0x08 ir; AR
oA EINEMEE 0x20 fi. 1§17 inspect-module-co-flags 7] fif t B Rk HEARATH SCER -
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RFEEFEB] (from _ future_ import division) fliflco_flags HHII IR NT R
i TR E R R R B R PR R T A Ok BR YA RRE DR 0x2000 7 FEFHR
Python Jiii A~ F1 £ f 0x10 F1 0x1000 {7, .

co_flags FRJHAMNIBEAR A AL TR

AR IR — R, Weo_consts FRYEE—IURHZ RRBH SO 747 H , BB AR AR E A

None,

REBI R E

codeobject.co_positions ()

AR o] — A E AR X G Rk Sk byrecode $52- MRS (LB T B AC R -

HERAEIRE S (start_line, end_line, start_column, end_column) HJ tuple,
HA 58 i ASTCA A g A | MRS BT TR AS RO E . BIME B E AR AT AN O FF
THZD| ) utf-8 FA WS &

A E R BT RER Bk . FTREAAE XA B0 T AR R AT
o P —X no_debug_ranges iafTfi#EREAT
Tl X no_debug_ranges WNE—AC 4 pye X
o G ATHRMINS W AL E T -
o T BARSCHLL R ) BRI T TTYA SRR AT S 85
BRI OUR, JCHR T BRI R AT LAY None.,
TE 311 A

P MRRPE TR EAE AR X R P A YA B, X T g2 T B4R 15 1Y which may result in a small
increase of disk usage of compiled Python SC{4 b5 I iR R 485 2 [0 B RERR o FH 1) PO A7 A 18 m o 53k
GATE R MG B/ S BOHFT EVAA M [l (5 2., ATPAMEA —X no_debug_ranges fig 247 R
PYTHONNODEBUGRANGES 3548 &,

codeobject.co_lines ()

AR [l —AN7= A A Kbytecode (RS I AR BHYE AR . HP LR B —TH@—1> (start, end,

lineno) tuple:
o start (—4> int) fURMXS T bytecode J5FITF I AL B AV WA B CR AL IEZALED .
o end (int () RRMR T byrecode LR RO E M WAL (R OFHIZALE) .

+ lineno @—MUFbytecode JEFENIIATSIN int, BEEAIRES E G E N F S EA 1750
N None,

P B AR TR SRR R
o PSR 0 12 start.

o (start, end) JEUFEIRFR2IAREMAIELEW. Wt 2 UL, X TAL—XF tuple, 26 10
start FFET % —/ M end,

o [EAERERA SR R E) . X T rA =Jc¥ A end >= start.
o PPEMIERE— tuple ) end BT bytecode R/,

T, Bl start == end )& IR . 28R I 1O B 37 SR IR AR AFAE , (Hibytecode
G A BT BRI IR LA T

TE 3.10 AT
S
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PEP 626 - £ UL Al T A8 DRSS -

g| A co_lines () F ¥ PEP,

codeobject . replace (**kwargs)

AR [ AR X G AN RIAS il i 4 7 B

1E 3.8 A TIA.

iR 5

WO RFRIATI ENTRTREM BAE = T 2, R W as TN R ER B R 4L

I izRE

frame.f_back

frame.f_code

frame.f_locals

frame.f_globals

frame.f _builtins

frame.f_lasti

A FFRB RS ), BEEWRX
S HRICTEBI AR T A None

W IEFEPATRI AR AT 2. DR E R T K
—A H T object.__getattr__, Mfii%

B obj Ml "f_code",
W T AR A L = T

PN T AR AE B LS 7t

P TERNE (M) 2k A7l

WX “HERTE S (XK AT % Wbytecode
FRAERIERT])

BRI TSEY

frame.f trace

frame.f_trace_lines

frame.f_ trace_opcodes

frame.f_lineno

URA N None , W2 AEACAD AT 301 8] I 4525 2
B0 BR RS (Rl IR o 1) o 30 8 4 A B YA RS
fTaMx—FH SN _trace_lines),
FH%JEMEBCH False ASEAI AR MRS Tl A
BREZZAT

FHZBEIEBCN True AARVFR KRB N RIEFF
T TR R AR R B pR K5 | Y S b B i R R Y
PR IX ] HE & T HOR E SO ERERR TN -
I AR TS - FEX L A — IR EZ R BN
B B AT (DUR T RIRIERI) . JHIas
A IS B %R ESE B —A> Jump fiy4 (RIiE
T—%1EH).
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PR R I &

IO G SR YA
frame.clear ()

BET7 VRS W B s A i 4wl B 2r 2w i8I . 1 H, WERZWIHJE T Dgenerator, HA K
%%4)%%’&%% XA B FATHG KO RETEFRGUH (BIARa ik —A SRR e S 68
e

GRS B IEAESAT, W5k RuntimeError
TE 3.4 JRAIA.

B R

B R R D FENRREE R . Y45 K E R & R ) g — A x4, ] RAE S8 A
types.TracebackType B A%,

T 3.7 WA K RS B AR e 5 T RASE i Python AURD 2 A2 Bk .

TR A T 5, MBS A S PATARRIT I, SHERE N RBIT 20 24 11 [ 2 Bl
FA—A BTG . MR BRRRT, B R ] DA AR B (B Wy 42 8] —35.) BR{ERN
sys.exc_info () Frk[EIAcHBS =0, DA REN __traceback__ JEHEBIIRE.

YR A G AR, BREREE S (PARIFAIRES) BABIFRER R WERARRERS AL T3 AR
X, BHFHIEN sys. last_traceback L .

T S ) 7 ) R G, D T e G 1 0 7 2 SR e A AT I R c b next JE M DAR B SERE Y
R ER

Rk R g b

FRI Y4 /2RI HAT AT % .

traceback.th_frame 7 1 0 45 5 % — A 43R A object .
__getattr_ , PFHZE obj Ml "tb_frame".
25 B S R A ITE AT

traceback.tb_lineno

T KRS

traceback.tb_lasti

3] AT MR — A5 AR T RES H it 2 AT S AR, SRS AR ey TR ELBCA TUREY
except TAJERA finally THMIE.

traceback.tb_next

FRIRE A S B IE th_next ZAMER PR T —2% GEERAERERID) , WEREA T —ZH0%N

None,

TE 3.7 A B A A R m B R T 5.
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PR MR

DI MY AT __getitem () IPERERMYI . R WA N ER slice () ERECEEY
e

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

YIRS — ik
slice.indices (self, length)
W2 — B BB length I EAEY] XG0 B H B length ¥ 52 K FERI 2% B IF ) A

FAT BBLANA i o HaR MR R =SB RS A oA s LB 5 )R B start Rl stop 515
PARZ step 22K Af. 325 M5 A% BB 5 I8 -5 1R ML) A A — Sy Oy 2UAR B

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 () MrE#RREIH .

KFEHR

R EXGE EESTELRLL, X HAXT R a2, Sl N R RLHRBOZx 21 . 2%
D7 X LA X TR B AE P AT N EAE B RiaR, WL s k7 —r. BOrIEXT St P E
classmethod () MBI,

3.3 BEFGEBR

— AR DA SCEAT R A4 BRIV 7 VAR S R R TE R MR i R B (AN AR 2 sl i S
YIF ). %2 Python SCH & HAF &I, ATHANEBAITE R TZETBHEANREIT . 201
i, WER—DNEENLTHHN__getitem () WHEE, HH = BRG], W < [1] S
MT type (x) .__getitem__(x, 1i). BRIEGUEEAGISMEDL, FEEA & SGE Y 7 E R RHEZ R AT
TS| K— A8 QA% N AttributeError B TypeError),

Ff— AR IR 7 ¥E W None FoR XMW E/EART H. flan, R DR _iter () KA
None, mﬁ%%?ﬁ%ﬁgﬁfiﬁﬁa’ﬂ, BT H LB iter () K51 & —A TypeError (i A2 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 G B i) NodeList $#1H, )

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

object.__new__(ckL."])

T DABIEE A cls RSB, new () RS (HRERE B DR T3 8 i A b e
H), BB TiGR SO B RIE S — NS5 RSB B T R0k (b2
VD . _ new () BYIRBME R R w52 526 GE# 2 cls BISER).

i A S P 2 P OB 4 W S B super () .__new_ (cls[, ...]) # i MRk
B new () J¥ESEANER—ASE RIS BIIR ISTEIR 1] E 2 B M T S SOH B i 52 )

WSR__new__ () FEAYTEXT M A Bemte H HLE R ] 1A cls BYSEB, WGFrsepili__init_ ()

FERPL __init_ (self[, ...1) BB, Hrr self hfrsLfim S8 S5ee s
G 1 2 SO R
W new () ARIREI—A cls BySLB, WFFSLBIR_ init () FEASHIIT.

__new__ () WJH B EEGRARVFA AR 12 (B4 int, str 5 tuple) 72 i LB SR . B
A HE SOTR B E B DA & i 280 i e

object.__init__ ( WU{““]

FESL) GEt new () #BIEZ )G, RIEVEAHEZEIHH . HSE5EB5 A 18 a5 805
SR —AEZEIMEE_ _inic_ (), WHEPPRAEWZERNBEAE __init_ () FE, #id
2 B 2R FH ' PABR AR S5 F 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, FreA_inic () & A {E K EJ& None, 75 0| &7 a7 W 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 () 75127% ((EAHERED L B MRS B S | RIS . XS £
Ao del () BARSAEEARIN G S R BER k& i RARSEBEE Y s 2RI CPython
TIHSPHH—K.

YIREARE M I A SO TIRTAAERIR SR __del__ () Triks

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

CPython AN : — 5] FHAEER W DARH IEXT S 005 | T EUREE . EXAIENL R, TEERRERY G o
W) a3z el 25 MBR. S35 G —ANH IR R 2 24— S 7 Jai AR & rh gl k.
mﬁﬂﬁﬁiﬁ SRS IR, XS HE SR RIGE R, T4 G| AR R BT i
Jey AL

S
gc B S0 .

Bl BTN __del_ () JIIAM FERLAROLE AT E , AR AR ) S R i 2, B
MITH—ME5E] sys. stderr, FfjilHh:

__del () WAEALENABEPESATRIEN, Uk AEELRENNAE. MR__del ()
T B2 BT A ZE VSR, ATRES A 2EER, PIAMZ IR RN PIAT__del ()
T BT AR AR A BT AR

o del () WIDATEMRERS KMIB Bl AT B, EREVIRR R R (L E A

Be) WTRECWOMBREA None. Python S PRIUESEIMBRASLEL fr 44 FR LA BRAS T R 2R FT Sk 4
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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 () WERREOR AR —MXR BT FAsRoR. MRWRE, XMW EMU—MHRL
() Python 353X, gk Aok EEEHAMFEBEMX S (HZHEYWIAEE) . WERORNARE, WM
REFERAN <. . .some useful description...> WFLE. REMELIZ—DNFFENE,
WER—DRENLT __repr_ () HAREX __str__ (), WFERREIZRMLEOIR “HEIEX” FAFp
FORMMEMN__repr ().
W EEFER A TR, PR R RN AU E FEEE BB SCRRE .
object.__str__ (self)
L str(object) PAMNERKEL format () Ml print () P AR —DXGH “IEIE” Btk
AR FARER . IREELAC— FREXER.
Wik Sobject. _repr () WARRIEAET __str__ () FAHIHR P — G Python ik
2o AT DA 5 B R A
WEZRA object FE LINBIASLM &M object . repr (),
object._ bytes__  (self)
i bytes P AZE — DX R FITHFRIR . XIWViZIR R —4> bytes X4,
object._ format_ (self, format_spec)
Wit format () WHEMKEL. PR, AT HF$F o BRMEALK str. format () AT
PAE R — X R At AL PRI RN . format_spec ZHICN AL E Pl d A G U A 19 7 A BB
format_spec ZEWIIRBE LM format__ () PZEBPER, Ak RZHRBERE b
HEANERA, BRI AR AR IE v
W5 formatspec T AR AR AL TR A .
IR M AUN — PR AR
1 3.4 A KA AL TE: object ARGy _ format Jy IR WIRPAL AMEAMTIEZSFAHF, 51k —1

TypeError,
IE 3.7 BRAS K& 4 A8 H: object._ format_ (x, '') W AELE[FE T str(x) 1WA FH

format (str(x), '"),

P

self , other
self , other

object.__1
object.__1

self , other
self , other

t_ (

e_ (
object.__eq  (self, other
object.__ne_ (

t_ (

)

)

)

n )
object.__ g )
)

object.__ge_ (self, other
DA BEPERR R <& LA k. A SRR N X R : x<y W =1t (y).
x<=y I x._le_ (v). x=v R x._eq (y). x!=yfH x._ne_ (y). x>y FH x.
_ gt (y). x>=y I x.__ge_ (y).

WERFE E W SBONBAA MR SE I, & R T RE 2R P B4 5 Not Implemented . #% M1
B, MR 2R A False 8 True, AidSEPR FiX Sl DUR TR, BHansf ez
FFRE TR BRI (BIAPES £ A& ), Python £xXR MME I bool () AW E 4SS
RER R

BN OL T, object BN is SREH__eq (), FFAE B G5 RN B H IR H
NotImplemented : True if x is y else NotImplemented . XfF__ne (), BRiA&
TAEH_eq () FFXEERIUL, BRIEZHR N Not Implemented o WRGEHEAFZ [AIEA HAF S
KARBERINELI: B, (x<y or x==y) NEHAEWRE x<=y . BRIEEMRIZE H 04817

¥E, #%%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,

XL R AN S BRA (ELDSHA LR ZBEERLAD S B A)
M1t () M_gt__ () HRXFWRIN, __le () F__ge_ () H X B R G
M_eq () fMl_ne_ () MEZEMHCKRI. WRHDBAERGLRBAR, BABERD
RACR A EAE BB B e sl R 12, WL Se e B A BV e s i i, AR LAt O N AR Se ik
LEBER . BTN SS9 &

UBA G JTRR AT Not Implemented PASNKEIS, == 1 ! = izB4 P70 5lLEE is Al

is not,

object._ _hash__ (self)

WP E KA hash () T ARG A 200 B R A T84, T8 TR A 4R B dE set | frozenset
DAz dict. __hash_ () WiZiRIEl—ANEEE, X4 Foig 4 S ) i T (0 ME— 40 S M2 A
A E s B AIME R IE S 5 R R S A A B A EIRAE i, RPRFENTR I —A T
HIF Xz C AW Az E . Bilan:

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

#il: hash () 2M—PXREELW__hash__ () JFkREEPEECN Py_ssize_t BIR/N,
X 64 fiENy 8 FHY, A 32 AIMHECN 4 FAT. WER—AXRIN__hash_ () WAHEANIA
PR/ R b AT HARAE SRS A A T SR B R T . X — AR T R A 2 B

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

MR —DREHENL _eq () FH, BABWEANZEE X __hash_ () #E; WREE X
T__eq () BEAEX__hash_ (), WHSLGREAR TG HER SR ZTERSEH . RN
ESLT KR IELI T eq () F¥E, WERNZEHR _ hash (), B Fhashable Z TR
SEPLER A A R AT AR (WHERXT RS A AR A, R TR RS AR .

F P XEBNTTH __eq () Fl__hash__ () & BRHENSEMANS (BB g
WEAMEE, HH x.__hash__ () XBE—MEUEPAFHR x == v FEKE x is v H
hash (x) == hash(y).

—ARWMRERT__eq () HEAEN __hash_ () WEKHH hash () RalHIE N None,
M—ANRI__hash_ () JHN None B, B L BIPRAAE — R 7 221 R B G o (B H 1E A 1
5% TypeError, H&FEMN isinstance (obj, collections.abc.Hashable) BgfIEHf
HOP B AN AT S A X 52

WR—AEHT _eq () WRFEAREFRELEMN _hash_ () B, WHHE & E
__hash___ = <ParentClass>._ hash__ g sUCHiAJnress.

MR —NRAEEH _eq () MEFELBEG A SR, WY ZEREXPES _hash_ =
None, — M HENXT__hash_ () PAERHT| &K TypeError LS4 isinstance (obj,
collections.abc.Hashable) V& RHIR B AT F X 4

i EBOAREBUR, str fl bytes X AY__hash () HEMH AR FEALE “mih” .
BAREATHE—A~ Bl Python MHAR P &R EFAAS , (HEANTAEAE FR 121TH) Python ]2 A W T ) o

LR T B b8 A U i A K ) 7 i AR EAE S D0 R ISR T R B O(n?) 5B 2% 5 il )
ML R4S Test . 557 http://ocert.org/advisories/ocert-2011-003.html T f#3EE

AR F A 2 A BT . Python WM ARIEIX MR F A S WL (5 EAE 32 (1 64
ik A2 .

%Jl_ﬂ, PYTHONHASHSEED.

e 3.3 A B A AT BN R S A BEpLAL .
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object._ bool__ (self)
R LG 3 DA S B ARG I DA K N B ) bool () #44E; WiZiRIE False 8f True. MK E LTy
VERE, WAFEE T __len_ () WO FRAE, WRHEEERANENZT L5800 B B .
WER—DNFEM __len_ () 8 __bool__ () HRwE L, WA SLHIHCREN HA Bl

3.3.2 HE XL EiLihE
A PARE SCT A5k HE M RSLBIEMEDTH (x . name BEH . IRCEOMER) YRS L.

object.__getattr__ (self, name)

MERIN BV 5% AttributeError M RMEHHA (FTREEMM__getattribute ()
BT name N2 — LGB PHER self MRXAM P HJEHINGI A T AttributeError; B#H
SEXT name FeVEJBYEN__get () IS %& T AttributeError). WM MRE (KFW) |8

MAEE S| &% — AttributeError F% .

WHHEBEWMR R E L EEIH KB, getater () MASBIRA. (X2
T getattr () fl__setattr () Z[AHEBRENAXIRME. ) X B T AR d
SRR E T getattr () RRICYETT M SEHIR) HAb g M. B3R 2 /0 TS24 &
At , ARANUTE S JaR k7 e e AR (T A 38 A B Al 5 ) st w] AR B 1 58 4 g
file WSH FIHM__getattribute () Jr¥E T MREIESRBOT @M 19 19 578 24 A IME o
object._ _getattribute_  (self, name)

W2 TO A MR DA SE B RS Bl e D ) o MR e LT __getattr_ (), W5
BRI, BrdE__getattribute_ () BXMBEH EHZ5] %X T AttributeError. I
FEN 2R (FENA) JBHEEES] &4 AttributeError . R T R E Y
TR U, SR B % A 2 R B A A (] 4 B ) B8 2 ok U 8B i RR AR B i, Bl dn

object.__getattribute__ (self, name),

i MOTRAEAE N R TR A 3 A R O SR R DL R IR T IR AT T E
kit . S0y ik B AR

gl &—A HiTH4 object .__getattr_ , [fiH#HZE% ob], name.
object.__setattr__ (self, name, value)

BT EAE— A IR R E R T o XA S IORIEFALH] (B (ELOR A7 2 S50 53 )
name AJEVEAFR, value FyEIRE JRTEMIE

WR__setater () MEWREA—ADLBEN:, ENZHARAERITIE, HIU0 object.

_ _setattr_ (self, name, value),

5| k% —A~ HilTEM: object.__setattr_ , MfHFE%L obj, name, value,
object.__delattr__ (self, name)
FUT_setartr () (BHAEAAMBRTIEE . T EIVIZAE del obj.name X T 4
AU A BT
5l & —A~ #Hil% 4 object.__delattr_ , [fiH7Z54( obj, name.
object._ dir__ (self)

BT ESAEET XN G dir O WA o SR EHEAATN — AR AT SR . dir () Stk
A TR AU G A 1 2 HAHE R -

3.3. FHKFHIEBR 35



The Python Language Reference, A {Thi# 3.11.14

B SRR 5

PR AR __getattr_ Al __dir_ iSATHE R B @ SONEE MR I . BIRZHN) __getattr__
PR L4522 — A8, HARN— RS, HREE ARG % — AttributeError. WA
WA IEHEERR object .__getattribute_ () RIEFRHNIGFELE|IFEAEE, W __getattr_ &
TERHR) _ dict_ KR, KFKBIFS5]E— AttributeError. WIRILE], BELPUBMER B
F AR 12 A

__dir_ PREUV YAEEZARMISEL, I HAR [ — AR B R 1) 44 BRI A R AT S . R
WERAEAE, MREG MR AR dir () R,

MBSO H 2 BB (R E BRI B ISR ) , PTRDARHSHOG 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}..."')

super () ._ _setattr__ (attr, value)

sys.modules|[__name__ ]. class = VerboseModule

ik E B __getattr  MIBEMURA _ class_ Aol wIEdi FiE R &k -
HEVIFB SRR (RS R B N i AL 2l 1 o 2/ 5 ) R AR .

16 3.5 WA KA _ class_ fHUBHENCHA S .
TE 3.7 BUARIA: __getattr_ 1 __ dir_ FiHEMH.
U

PEP 562 - fibl _ getattr__ fil __ dir__
TR TR getattr  Fl_ dir R

ScHlHIR 2%

PATF B EMN S — M EZ BN (Bl # 528) MEOIBIT—A i & K e e
(Z AR AR A P A B IEA B rh) o FEDVR RGN, “@” $5r 28R i &2
__dict__ WHIRHEBIER A .
object.__get__ (self, instance, owner=None)
P O VR DAREUST A & K@ e (SeEtEvii) sOznyenliny@te (SLelgEtkirm) . alik
(1) owner ZHJU T A FH I instance 2% KTV JEPERY LG, QR owner ey ) J& 14 U 352 1]
None,
BEIT VR 2R T A B A R P (HE 2 5 | % AttributeError R,
PEP 252 48] get () NFH—Z2 " ASHHATTHAIXIS . Python H B N EIHEIALS SCHF AL
M5 L AHAZ, FbsE = T H AT RBOR AT S8, Python H Bl getattribute ()
LB RLEANNSE, TIRENRE BRI,
object.__set__ (self, instance, value)

A BT ¥R AL R instance 48 7 W) T AT & 2800 52 Bl TR MR T (L value

WEWHRE, I_set_ () B__delete () &¥HidaRA N “BHEHAR . WEZHITTES HF
FARA
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object._ _delete_ (self, instance)

A VA LA instance $i& 72 W B A 25 2 52 B S e o
TR LB ATREAFAE __objclass__ J@TE:
object._ _objclass_

JEYE __objclass__ 2 inspect BIHUEEN R E MO G E UPIER S (IERBLE L E 1A D
TAERIBERZITIR ) o X TR IXSGOR UL, © AT RASE W UM B R 24— e e 2
(B T2) MBI A ESH (BN, CPython 274k C HSC BRI ARG Tk i B L m k) .

R iR 2%

BT, MRS RA CHEST N BRI RIENE, HE DT O R 4% O i 5 v i E 2k
_get__(),__set__ () M__delete_ ()o WR—PMGELT LI EPIULE A, Eulgiir
HEIB A .

JEPET A B BT MR AT R A H R R BEE S E . B, a.x FERITFASM a.
_dict_ ['x']1 JFHh, R type(a) . dict_ ['x'], BEFRKKER type (2) M B,
ANuFEek,

ER, WP AR @ LT AR R XT 5%, W Python W] G & BB BRIAFT NI B M et 1l iR
ik DX ER K AAE S IR BRI BRI T 58 A IR s v B Al i i O s s

AR R — D a.x. SEIHEATT UK a hiE:

B
I 87 BAAEL I AN A L R ) O 2 P B — Nl S i x . __get_ (a) .
FBIB
WRGER] — DX ZREH, a.x SWHEH T type(a) . __dict__ ['x'].__get_ (a,
type (a)).
RYpr
ARG E R —E, Ax DWHFAR I A.__dict_ ['x'].__get_ (None, A).
Ff) super (A, a) .x XFERH ESELRIAE a.__class__ . mro_ FERELE A ZEN
HAEBIFRMI B.__dict_ ['x'].__get_ (a, A). W x NEHARLE, WA AR R B E .
X F LB 40 e, KRR R B BB T T R R AR A O . R AR T A E
X __get__ (), __set__ () fl__delete_ () WEREHG. WREEAE XL _get__ (), M5

JEERFR AR R H &, BRAEX R0 LG I G N SR SRR LT __set__ ()
/s __delete_ (), WER—MEIEHAL: WRMHEY RS L, WeR2— M EEdERde. @5,
BRI EX __get () M __set_ (), MAREIEAENEA _ get () HE. EXT
_get__ () Fl__set__ () (F/E __delete_ () MEIEHiIASERSEREFITFTHIWENL., 52
AR, AR A 2 0 R S5 T EE 2

Python J7%% ({147 i] @staticmethod fl 8classmethod M) HhE ENAEMURRA Bk 5250
fy, PR, ST DL SR TS Iy . i ARV S A T 260 FASE (R — R 7

property () HREURNEAEIREIAI LI . IS B B EHAF B MERAT
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__slots__

__slots__ SR RAT R S AR R (AR @) 2RIk _ dict_ Ml _ weakref _ (BRIERAE
_ slors__ i X IR sl @ AE R AT H . )

M __dict_ WIARZETE M. @A HE R #3225 04T

object.__slots___

XANRAS AT ECA AT HR . AR AN R 88 S0 i 128 A8 LR P AP ER 91 . _slots__ 2270
CL P IR AL R O P 25 B BE LR F B o BRSSPI dict M weakref__.

i slots__ 3R
o MR EH A _slors__ (AT, SEEIR __dict_ Ml _ weakref _ JEMRFE AT TN

o WA __dict_ AFa, SEHIIANEEL ARAE _slots__ E X HHFH A R, 2484 — RS
WA A TRERF S| K% AttributeError, WIRTFEEHSHLEE, WERF ' dict "
AFIHE __slors__ IR AR P H .

o WIRARGREA LRI E _ weakref _ ZF &, WIE LT __slots__ AEA SRR ELSLFIR 8851 A . @
REELRSIH, W ' weakref_ ' MMAZITE _slots__ FEEBAFERFHRFH)H .

o _slots__ SR NEAL EA QN EMN A S AERBEH DA, B, KBRSk hiE
_ slots__ & SUWSEF AR S B BONE S B0, RBP4 8 i A g e .

o _ slots__ FEEAAVERIA HBRT 2 BRI FERXEP RN _slors__ FEHAF A EFETT . AN,
FRGSRAG __dict_ F__ weakref _ BRAFEATIME LT __slors__ (FLHp S 24 (AL B ATAR] PR Aokl
BEIAFR)

o QISR SR BAE AN L2 Rt S, T R R SR SE AR BN AT ) (B IR
I H MR ZIRBCHHGR S ) o XS MERRTI & LA AR E L. ARATRESTNIN—ANP 1k
PO Dl B A2

e WIH NIRAE H "variable-length" W& XA int, bytes fl tuple MR E X TIEEW
*_slots_ * N¥f5| &% TypeError,

o fEATHEFEFFER [ iterable # T DABEIRAE S, _ slots__.

o MR —A FHRE _slots_ TR, WZTF A BINER LA PR, FHAE T8 TR A
GBI YE inspect . getdoc () HHIFHFE and displayed in the output of help () A% H A
BRI SR F A

o _ class_ WMESTEMNEEA R _slors__ Ih&EAF .

o WA SN ZEMWRWE T, AR EA i AR (R
RA 2 IR LA =) ) NG| % TypeError,

o WA irerator FI T __slots__ W& Rk REn ) BAMERN 8 —descripror. Hig, _slots__ @A
—EEAAE.

3.3.3 BEMNKEIE

W ANKYRTE S —ANERS, STEXNREFWF__init_subclass__ (). %kE, AT E A1
FAT NI TTRE. X5 Mide A R AU e, (E3eMmids LA m e BN E 2L, m
__init_subclass__ WHAEH T& L T ERNEAEAR RN T,
classmethod object.__init_subclass__ (cls)
AR RIRAE TR B o cls RRER DB 5280 QR e SO — @SB, 1
TR B A 4R 2
B — NI ENRBEFSHSWLE EREN __init_subclass__. H T 5 H AL
__init_subclass__ HYRHE, WY EMFENRETFSHIRHALSEUL B L, filan:
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(class Philosopher:

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

pass
.

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

object.__init_subclass__ MERIASLETAEONE, RAEREESET ARG & — 4%

#rik: JUISR/R metaclass FHTHE %Qmﬁ?ﬂiﬁ%ﬁi HALHALY __init_subclass__

. Ehrmek (MERARHR) WHEd type (cls) Y.

il

1E 3.6 ATIA.
B RPEEN, type. _new () RFEHNIERIFMHAWH__set_name__ () HTHIMGIAT
[l .
object.__ set_name__ (self, owner, name)

TETH #5E owner BEIEET BB . AR C BRI L% IE ) name:

class A:

x = C() # Automatically calls: x.__set_name__ (A, 'x'")

WA IR RAE RPN Z JG AT, __set_name_ () FFAXPEHZNTAM . WAL, W]

PNEBEEE_ set_name_ ():

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

GaE /RIS S
1 3.6 JAA.

pIvES

BOATEOLT, M type O RMER . BB A Z R NIAT, X4

type (name, bases, namespace) HJZEHE.

SRR E £

FO R A A E AT A metaclass KEFSE, BUET K — ML IS EI A FoR E
11l ZEPARRBIH, MyClass fll MySubclass #B/& Meta 5L 1:
class Meta (type) :
pass
class MyClass (metaclass=Meta) :
pass
class MySubclass (MyClass) :
pass
TESEE L HE 8 W ATATT A 5% S8 S R e T TH T ) A e R E b A 7 % 8
W ANRE BEPAT, B RAE U TR
* fif#tr MRO 45 H ;
o WHEEMHICE;
3.3. BB XA 39
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o HER A A
o HUITHRF A
o BRSNS,

fi#tt MRO %BH

object._ _mro_entries__ (self, bases)

AR —AN A U AN E type E’J%TZJ‘ M&AER R E _ mro_entries_ ()
H . MRS T __mro_entries 7’5& I A 2 % Rk 2 4 B e o R
__mro_entries_ () WJZ5R. iZﬁ%%ﬂZiJﬁﬂﬂﬁﬂ%W%%?ﬁ bases JE S IR iG R eH, I H
%@Ei}%g%/l\ﬂﬂﬁ?ﬁﬁﬁﬂ@%ﬁﬁ%%%%éﬁﬁiﬂﬁﬁéﬁc REITCA AT RENZS : FERIE DL, JRh R
R 20

S

types.resolve_bases ()

HEHMITAET type FBIREZE.

PEP 560
X typing BEHHIZ R HIIZ0 508

HEE R TTH

A SO E 1 24 B TE IS ARAE DA TR BLI:
o ARPCA L HEA BAERE L, WA type ()
o BRI —ARATCRIM A T2 type O B, WHSBE BT
o ARG H—A type O BSLHIVERRATER, BURESCTHESE, WG FriRAERITE,

BALIRAER TR SN BRI IedE (WRA) PAEIIE e ITIE (B type (cls) ) Hikh.
AT IRAE R TCIEN R BT A X Bk e i — A T8, MR — MR R a5, WZEE SR
RIMFH M TypeError,

EEAHZZIE

—H#fiE TEAMIeE, MIFRES KMWmL NE. WRITERE _ prepare_ JEYE, B RPA
namespace = metaclass._ prepare__ (name, bases, **kwds) BIERX R (HA R E
TEALATHSN KT SHL, MR AHKEL). __prepare JFEN UL £ %. _ prepare_
E?l_lilqlfl‘%n% BB __new_, (B2 M AR X R0 EE I % 6 24 25 (8] 2448 D12 — AN
dict

WARITTHEA __prepare_ JEYE, WIS S EREWIH R — S 0A P ML .
S

PEP 3115 - Python 3000 v 5c2K
5IA __prepare__ s =T
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HITHRER

BFIREPL (KIT) exec(body, globals(), namespace) TERBIMAT. EHEHH S exec ()
() 9 B X BIHE T 24 28 8 SURAE T RN FRES, VB E I iR 2k (RIEET ) 51H R B 4 H1
AN FH I8 ) 44 R

B2, RPEE2Y420 AT BN, FEZEINE LR YA AR JOIEE B 280 R 2 B 44
FRo AR B I SEFI) 5B — N TE S B RV I, BB AN — A iR ) B 2l AR A )
_ class__5|H.

BB R
—HWATRERERER LML S E, HiETHH metaclass (name, bases, namespace,
**kwds) QIEHXTS (AW FE S G5%E A _prepare_ [HHH).

R F R E M TSI T __class__ B super, YA%@XT?&Kkaﬁﬁﬁ/itﬂ’J super (
__class__ g, X2mgmidasirel 2R mas . XEHESHIEAN super ( %E@%ﬁ
g%fﬁ?ﬂﬁf’ﬁﬂﬂﬁﬁémxm o TR 1 16T 214 i 8] ) A 288 s 45 )2 1 A i 45 75&?8’]%*"7”%
FORFRFE .

CPython iﬂj'.?lﬂw f£ CPython 3.6 K Z JG I RAH, __class_ B fEhEmHL s IEUEPEI’J
__classcell_ ZHBEH LI, WRGLE, BB LAY type. __new__ ﬁ)ﬂ PAfE fig
Eﬁﬁi’@?ﬂﬁé‘%ﬁ% ﬁD%T XA, FE Python 3.8 5| % RuntimeError,

LA EARIIEE type, BEEALMRASTM type. _new__ WICKME, PATHSMY A& SCGEHRHE
BRI R Z S5 P :

1) type.__new__ FESWERMAFETITAE LT __set_name__ () JiEREM:
2) X% set_name_ JyyRAFPHHT FT A SLRZEFNTE E B SR M TR 24 RS TR
3) E%ﬁ%%?ﬁ%ﬁgfﬁJ]mr?%ﬁﬁ%E@Eiﬁﬁg&tiﬁlmiinitfsubclassf () ¥

TEFMRAE L )G, ELPEAEEEIE SOPRISEIE (WRARIE), BERIRN AN E L
RYPE B Jrilsam 24 25 1] o

Yifid type.  new_ BIE—ANHIARME, JROCLAME N4 S ETES RN R 2 PO 2] — DA sk
S EFENR . XOHEIAE TR, GEWBCIEX G __dict_ JEE,

S

PEP 3135 - #iifj#aRom
it Rany _ class_ G|

TTEMER

TORIIPAEAE AR 2. E@d sl uaites . B Solia. A&, ARt IEe)
g A HESEDA K Sh PR PUE /1) 42 445

334 BENLLHIRFRLE

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

FEAIHL, JTJ abe.ABCMeta LB 1K SE i DAE SRR 3L SE (ABC) B8 “HERIEZS” IRmENE
farRel 2By (g ERA), UEHA ABC 2.
class.__instancecheck__ (self, instance)

W2 instance AN class B)—A> (ELAEBKIEE) SR FLE. AE SCT 0k, W SdH

FHPASEH] isinstance (instance, class).
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class.__subclasscheck__ (self, subclass)

Return true Q15 subclass AN class (F)—A> (EAZEE ) FRMER I EE. R E LT 05,
N &wR A PASEIL issubclass (subclass, class),

XA AR R R TRIRE (o). BIIRREIE N ALl 2 e Lo X 5 R 5
T?Jﬁﬂﬂqﬂ’]%%ﬁ&ﬁ’]ﬁ&ﬂz*ﬁm, HAELE RO 04 S 4 E 22K
S Y
PEP 3119 - 5 A% 263

o oIy B W oA, 8 b instancecheck_ () H__subclasscheck__ () K F #il

isinstance () il issubclass () 178, MABIIEER S HLE B T M % s 5 3 05 &
EHNE (S0 abe Bith).

3.3.5 Rz RAE

W ff A A7 0E B, i Python 1) 5 35 5 ARiC K A L —Ageneric type 1EHE SR A H AL, 40,
list [int] XEERIRRIE T AR R FR—4 1ist FRFTA LRI N int 5,

S
PEP 484 —RMWITE AR
7144 Python Ht F F 2R AUFRHE A HEZE

ZH A
RETESATZ AR G 1 30

Generics, J] F 2 LiZ Ml typing . Generic
A KA LI TS A TR E S0 e Bl i SIS ARG A T R Bz F 2 SR

—ARBF AT L THRIAREITE __class_getitem () WAREHIESAL.
classmethod object._ class_getitem__ (cls, key)
Fie IR key ZHUR & WAL o] — DRz BUERY L T LRTR

MAER B X, __class_getitem () HZNBCHEE. B, M EPE CENEAA LS
H @classmethod R4,

__class_getitem__ fJBH)

__class_getitem () HYHM I SRVFARIEPEZ BRABATINTE S AL AT D7 (30 X LE 24 I ) 56 2 3%

T o

FLSL IR DAFE B AT IS B FE SR T mT g B S R AU A T HL R Y B E 2 AL, P YNBSS
T__class_getitem () MFRHEEIRYIK, B2 M typing.Generic 487K, XKW HAHCDH
_ class_getitem__ () 3L,

FRUEEDAINE2E B class_getitem () HE LSEBURTRETCIERSE = AU AT 4% 4 mypy Fr#l
. ANEWAEARZE FFRAPURPASMNIH @ _ class_getitem (),

__class_getitem__ 5 __ getitem _

W, FHTHESEES IR — AR ST HE RN R E EE LW__getitem () SELHIT7
e Ak, ﬁﬂ%%ﬁi‘mﬂiﬁﬂé"JXU‘%le%%*/l\%, M RE WM __class_getitem () KTk,
__class_getitem () WURBIERHZE X, WIR 243 [8]l—4~ GenericAlias ¥4 .

i &35 X obj [x %zﬂ,Wmmﬁ%ﬁAéﬁTﬁLHMQﬁ%%mféﬂ%_gaufm_wT

B class getltem ():
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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, 1f 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"

15 Python 1, A 9% B SRR HABRRIS. —ARFIR KRR W%k Wymeraclass, I FLK 250K
HSHF type RAENEATNTCA. type WA EN__getitem (), XEWH listlint], dict [str,

float] fl tuple[str, bytes] XFEFRERECHFE  class_getitem () i H:

>>> # 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'>

IR, AR —DRBTEX T __getitem () WHE XTI, MHBGEIATHEFEAF BT

TTA—> B 7 7] PATE enum BB H 4

XI5

>>> 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 _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

UL
PEP 560 - %} typing BHeRZ R %057 F

2 class_getitem (), F 35 WL I FEM B & 58 _ class_getitem () T A

3.3. FHKFHIEBR
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B getitem () #RUHH

3.3.6 BEHIOTEAMR

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

IR AL BIVE R —A> e T ) BRI 5 AR ST 53k, W x (argl, arg2, ...)
MRETABR SN type (x) ._call (%, argl, ...).

3.3.7 RHlE/AE

Al PAE SCR A RS A 4 . Agnilw 25 2) (0 7l kel o 4l) sk 45 (i 5 4), (HWe L2
HATE X .\ T EH RELIT S SO BB DB AN R Z AT T 7 90 Su v i B R BE 45 &
HH O <=k < NHPNZFIE slice XEMKIE, BAEXTREMERE. HAMEEWEBUG
R keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy ()
PAK update () &, EMTMAT A5 Python [FRHE F H X4 2 l. #LIF collections.abce
PP ML T —4> MutableMapping abstract base class VMEARIEH__getitem (), __setitem (),
__delitem__ () Mlkeys () MY EALKAE TR Ik W 2P N4 append (), count (),
index (),extend(),insert (),pop (), remove (), reverse () fl sort () Z V%, Wit Python f{FR
i List XRAME. fefa, P RALE WL € SCF SHliid__add_ (), __radd (), __iadd__ (),
_omul (), rmul_ () Fl_dimul () FFFEREHMGE (FEPHE) FIARE (WER); BTN
FE XCHMEBHIZEAF . HAMAE WG F AN LI contains_ () AR R HE A in 258
FFs XPT WU, in ARS8 XTTP8), W 48R A (. 53 SMA S A7 41 # 5
M diter () FIEAARFRBHEREZSRTRAHE TS, _iter_ () MY4EANTZREHE; XF
TIEH0, W24 kA H A .
object._ len__ (self)

VA A PASE B B R L Len () o WIZIRIEINRIKE, PA—A >=0 RN . Bboh, Wik

—XIERE N bool () J¥EMHE __len_ () FiEiREHE N ZENEAE /Riz B ARl

HABRIE.

CPython SZBL 41 Y5: 7£ CPython 1, TR K H K HfE N sys.maxsize, IR K EF KT

sys.maxsize WFELEHEME (U 1len () A HELX 5| &K OverflowError. ZEjIEEALNM 5] %

OverflowError, XHRWUNMEN_ bool__ () ik,

object._ length_hint__ (self)
P T ¥ PASE R operator. length_hint () o WiZREIXFRKEMMEITHE (FTRERTE/NT
EFRKJE) o WARTER R >=0 BB, REME W AT PAH Not Tmplemented , XREMAES
—length_hint__ T ESEEANFAER—FEAL . R AR TR ERE, A ZRIEf TG
o

AE 3.4 JRASTIA.

ik A REE TR =L TIEE M . AT AR A

[a[1:2] = b

NG

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

HABTE A A HE . BE 220 Y) ) TLEZ DA None %P4,

object._ _getitem__ (self, key)
T M IEASE I self [key] WSRIH. X Tsequence RAL, 2N N BEEL. MW, B
AT RESCRF slice W5, WHERGIMSCHFE AT, Q2R key PRAURIER, W RES| K
TypeError. {15 key J/F KT | ATERE ASMOIE (FESATIEM] 050K 5 | ARk A )5 ), I,
M51% IndexError, ¥ Fmapping KA, G key FAE] (RLEA#RH), M5 % KeyError,
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ik for MREMEANEIERTIN ST IndexError DAEIERHIAS I I 51 (454

Ak Mah I — A class W, T RE A M FRIR R K ¥__class_getitem () T A&
__getitem__ (). WS __class_getitem__ 5 _ getitem__ | BN .

object.__ _setitem__ (self, key, value)
P DAL B self [key] WEH. WESIE _ gecitem () MlE. AAREIIIEN
ZAN PR T35 B AoV T s N, 502 P AR VP e R T . AN IERAEY key (E 5
RWFHENYE__getitem () JriEpgE oL .

object._ _delitem__ (self, key)
T M VEPASEIL self [key] WMIBR. HEFWE__getitem () M. AXTR LI
N Z AL PR T 75 i i SR RS A, SR R AR RS TR . AR IERAY key [E TS| K ) 8 N
5_ getitem () HERIHHAHRE .,

object._ _missing _ (self, key)
WrvEm dict.getitem () FEHRAF|F M B IR H DASEBE dict 72K self [key].

object.__iter__ (self)
W ESTERT B — AR an ) Biterator WHER A o U YA 23R [ — /BT RGE A #R0T 42, BEal A
XIS AR R PATIEA . X T, TR 240 1 i S T AR

object._ reversed_ (self)
W (WRAE) 29 reversed () NE BRECR A DASEIL ). B0 2438 [l — N BT DAIY
PN ERELR TR R E RIS .
WM KREP reversed () F ¥, W reversed() W E of £ 1R F| 5 H ¥ 5 X
(__len__ () M__getitem__())o CHEFFHIPILHIXS G M ANFE BRI FEHE L reversed () JF
AL S S A SE B A ML reversed () ik

WA RINEEEAF (in Flnot  1n) i@H DRI TIE N ER T ZOREI . AT, BaAZ T AFEHEDA

TR EH R EA PRSI, XA TR G AR ] RS

object._ contains__ (self, item)
Ve 7 ¥R DA I A B 354 o AR item 2 self TR 5 W R R RI BT, AR AR a1z, % T Wi 2
HU ARSI 7 B IR S 1) B T AN A2 (8 (T
MTREN __contains__ () WIRE, BARIREEessnlisd icer () #HTER, AT
flif__getitem () WIHXFANERMNL, BFEZ 45 Pyt .

3.3.8 E{FFHE

E SCOAR Iy B B A 2R A, R PRI A SR s 58 (B AR BB B T 020258 ikt .
(75 VI 2 PR o i 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._ lshift__ (self, other)
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object.__rshift__ (self, other)
object.__and__ (self, other)
object._ xor__ (self, other)
object.__or__ (self, other)

VA A 2T YRR SE O H BARIZE (+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, &, %, | ), T?J
wn, RESA x + yE, Kb x2BEA_ add () FEMZEM—A50, U“J IFT]H% type
_add__(x, y).__divmod__ () HENZENTMMH__rloordiv._ () fl_mod__(); bT
MAZBE R BEE] truediv (). WEHEREARE R = HWAR NE pow () BREIN__pow () [V
29l OB AR A

AN T YE P I — AR R S IR SR T2 B, B V%R ] 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)
P X 207 R S LR R (e f) BB HBEREBHE (+, -, ke /, /7,08,
divmod (), pow (), **, <<, >>, &, %, |)o E%Xﬁﬂ“fﬁﬁd’ﬁﬁﬁfi?ﬁﬁﬁﬁﬁﬁ H AR
KRBT R i, SRRk x - vyl by BHEA_ rsub () FFEMZEI—A901,
N4 type (x) .__sub__ (x, y) iR NotImplemented BPELE type (y) .__rsub__ (y,
X)

LR =IC) pow O AKX __rpow__ () (BMi SN & Kad 52 7%) .

il WURAIRIERCREUN e PR — A 12, Hag P3-R ML TR i SO Ik, Wit
TR T AR R R AR S O i o AT AT S T R E A SRR 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)

SIXHA AT RAEZELM TR, SRR A Not Tmplemented o QAR ARAHTR HI BRI A7 B0 S 7%, AR
BN None — k4 I_EEEEUJ@, ‘B 2 Ao [ 3R A S 38R
%ﬂ?ﬁiﬁﬁ]ﬁﬂ%ﬁwﬁﬁ? QR AR [E] gk - BIA__add_ () - RN SANAEEAZFAA R, Xt A EAR S
IR
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object._ _ior__ (self, other)
WA 3K 2L 7 YRR SE SR ARG (+=, —=, *=, @=, /=, / /=, %=, ¥*=, <<=, >>=, &=, "=, | =), X
TV 24 2 A T A E O self #EAT1E 0 IR 455 (S5 50T AR self AHIXIFIERA20) . Ao
FHATTERYE L, S RAZ I R P Not Implemented, JUIAH Y (350 I ECRF [0 18 213558 7
he ZHIRUL, W x R—PNEA__iadd () HIEMELEG, W x += vy EEHT x = x.
_dadd__(y). W dadd () ANFEEE, BiFEWNHE x.__iadd__ (y) iR[M] Not Implemented,
MWK x.__add__ (y) Mly.__radd_ (x), @IFXF x + yRIE—H. FERSFRT, 150K
{H W] REFECR WU 45 % (S I faq-augmented-assignment-tuple-error) , {H AT 4y SE PR & i aisizl
) —3 5

object._ neg__ (self)

object._ pos__ (self)

object.__abs__ (self)

object.__invert_  (self)
T H M E AL — T A ARIBEE (-, +, abs () Fl ~).

object._ complex__ (self)

object.__int__  (self)

object._ float__ (self)
VA K 65 ¥ PASE I N B R L complex (), int () Fl float () o B 23R [El—MHH N FE B {E.

object.__index__ (self)

WM AL operator. index () DA M Python 7582 JoH Hi-RF LT X0 G 4 4 M BEHAO0 1) 377
& (Bl R 82 N ER bin (), hex () Ml oct () BED. fFIEM A ERIAET 48 T8 H,
WA ] — AR
WK EN  int_ (), __float__ () F__complex__ () WIFHN N EREEL int (), float ()
M complex () FFEIEK_ index ().

object.__round__ (self[, ndigits] )

object._ _trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
X L7 ASE A B R B round () PAJ math 4L trunc (), floor () Flceil ()« BRTHF
ndigits G245 __round___ () [AFHHLZ HMNX BT )R [RME AR Y 24 2 JE X 8 BA Integral GHE
g int),
W inc () B{__index () ¥ARGoE XN ERKEL int () &EERE_ trunc_ (),
TE 3.1 A ZAASH: 5 int () ZHEH__trunc_ () MBEIACHETEH .

3.3.9 with iF4) LTI EHERS

ETFXAERE RS, BEX TN T wi th BRI A B B R C. BF SCE BRAR AL B
AR Fre5is AT E R SCABAT A Ee . sl with i54) (FEwith 32 &) vk ), H2W AT A
HEIRENIrEREH .

R SUE B R ML I BRI S A A SRIR A, BUE TR IR, PRI SO SRS
BT R SUE AR E 25 E., 1S5 typecontextmanager .

object.__enter__ (self)

PEAG ISR KA 2T BN 3C. with ARSI E XA T IER R IEMES] as TR H 48 ER H
bR, ARA R

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

B IR X A T BT 3C. BB RE TS R SGR IR . R BRSO TR
IR, = ASHHKEA None.,
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WM T 5w, I AAE BRI (AR A 38 ), WV 4R M B, SRS, 5
HBAEIR H 7 Y I 1 A A T
WHE__exit_ () HENVIZERTIKEARN ST, XSHHENTT,
S
PEP 343 - ”with” i&41)
Python with iBAAHLERA . BHRARG.

3.3.10 EHIHEACEPIMESH

DAERI R FRES, BROAR AR P BB S5k, BINTE MyClass AR SCRIIEOL T
case MyClass (x, y) I, TREM XIS, R A0E L—A> _match_args__ &% .
object._ _match_args_
AT B ARAE A — NP ER e . Sz ] T L B S BB, AL S EER
WA R KT 28, M __match_args__ X AEVE A BT . SRR ILIBMERESEAN TR H%
H O s

263k P8, WNAR MyClass._ _match_args_ 2 ("left", "center", "right") MEKEH case
MyClass (x, v) %M T case MyClass (left=x, center=y). BB DTSEEE L/
TEFT _match_args__ "hWICEMWEE: WARFAIHE K TEE, WX R 5] % TypeError.

1E 3.10 A
S

PEP 634 - 85 LB AL
A > Python mat ch {BA] LT UL «

3.3.11 1B HEERK

Xt B E SRR, AT YR R R (PR UEAE HE ST RIS it R IR Wt 2 A, AN g S
SRR B ST AR A MU S5 2SRRI .

>>> 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 I AR T 4 95 S 2 G AE I BT A 0 RS S B LSRR O 3R AN__hash_ ()
M__repr_ (). WIRIXLTEHRAERBEN THEEH AR, W2 EIIENRIEXRE S
DML R 2 R

>>> 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

PR AR 2O IE At s e — SRR G052 T A A IR e8GR E A R R Ty A I
Gead S iy 75 AR aRE
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>>> type(l).__hash__ (1) == hash (1)

True

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

B 7T IR IR S e AT L Bl E RS R Rl R IR S8 getattribute ()
Tiik, EREFNRIIOE:

>>> 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()
>>> 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

J

PRI s Geid_getattribute () HLEIAMERERT ARRR R OCfbhe it 1 w8 iy asia), HACH 2
#ﬁ%)?*%&iﬁ%ﬁﬂiﬁﬁﬁfmﬁ RIEME (RPIR TR must IbBCEAEIN R A 5 LA IR A& — ot d iR &
MR ) .

3.4 hiE

3.4.1 T[E[FUIR
awaitable WG FELINT __await_ () F{k. Masync def BREGREIMAFZT 2 BRI AT SERERTSE

s M types.coroutine () FEMigsIIA AR [l Y generator iterator 3T BT Al &£t 4 , H
EAFAREI__await__ (),

object._ _await__ (self)

WAIIGR B —A~iterator . W 24 4% F R SEPawaitable 315 . B, asyncio.Future SEI T UL EPA
Hawait FibAHFE .

%Hf AIEF AKX __await R E ) E SR A X G ) R B S B R I R, BRI 2
5 G Mawaitable 3T 520 PUATHEZR AR SZIL (41 asyncio) L@

1E 3.5 WA A.
Z Y
PEP 492 T fifig < o] S R b S HRAIAE B
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3.4.2 HIEMR

WAL % J® T awaitable MR o WRRRIPAT AT ABIE M __await_ () HRAHGRARIER . S HFEs,
WPATH R B, RS T] K stopIteration, MXRHH value BIERFFHGRIIE. RMFET]
KT, EXPS RN Z. WA S ERGI ZRGAL P StopIteration SFH# .,

PR EA T, BN T AR N (B WA A -4 R0 7 k). (B, 54
A, IMEHAE R SRR

TE 3.5.2 AR B AEAR B SR — NPT — RS | & RuntimeError.

coroutine.send (value)

FHGE K E IR R AT IR value S} None , SCRFEM TR await () FRREIRERISHR
—Ij, ISR value A5k None, B YER RIS SR ER M send () Fik. HEERE (R
{Hi, stopIteration B R HAMTE®) 5 FiAX _ await () REMEIEATECHLG AR

coroutine.throw (value)

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

EMMENG EFGEN T . WS RILA S ELZIMEREENIER SR throw () J7iE, WRAHAE
WERTE . BN, R R S5 & . HE5 R (GRFE, StopIteration B2 HARH)
>]§:L?J:J‘£X¢_await_() R FHESATER LS RATF . WERAZ T H RAE R el gk, R el %
T .

coroutine.close ()

W VRS AR EL A SR . WUR MRS, SRS S E R R R R
Hiclose () ¥k, MRGHEZIE. RGESHEHRESTI K GeneratorExit, SR I
MEE., 5, WESYRCHESRIIT, R Rg S5,

U PIREXT SRR RN, S A B AR B AR SR 1 8 K P

3.4.3 FLiERE

FHERETMEHR __anext_ RS,
SHERE I Easyne for iBA]REM .
object.__aiter_ _ (self)

WAGRIE—A~ Fr 8 i RERXR .
object.__anext__ (self)

Wo BT AR [B] — A AT S A xE R f Ok QAR YR — g R E. 2 0k AU R Y % 5] &

StopAsyncIteration iR,
S ARG A7

class Reader:
async def readline(self):

def @ aiter_ (self):
return self

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

raise StopAsyncIteration
return val

TE 3.5 AT A.

1E 3.7 BURRAEASTE: 76 Python 3.7 271, aiter () MBI/ o4k £ IKAIARNTH 5 %
KE.
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M Python 3.7 FFlf, _ aiter () #h
TypeError 48R,

=

IR ] — A B IR AR AT S 3R AT ] At X G BB S 5

344 RELTXEERR

FHETXFRER ETXUEREM R, BB _aenter M __aexit_ JrikiEFdT.
S BRSCE BRI Easyne with AR

object._ _aenter_  (self)
TEE X FRUTF__enter_ (), {CHEHRFHET ELAHRA—A T F 424 %
object.__aexit__ (self, exc_type, exc_value, traceback)

TEHE S ERMT __exit_ (), MCARIRHHET ERALRIE—A 7T F 435 %,
S BRSO B R R — R B

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

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

TE 3.5 A A

&ix
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cHAPTER 4

HATIREY

4.1 BEHGN

Python A2 f AU BAY B . KA S BT — A BASUR AT — Bt Python R2fF3CA . AR JLAHR)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
AT ER ) RN, MRS TR EN —n SEIE RS EGMA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSHIRZRIGI.

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:
o BREIEXSHL,
« FE,
o IREZRRA,
o QERAE—NRE T I, WERFRRAFRY B 47
- for ¥k,
- fEwithifify, except TH], except * TA], B UAMATTEA as #5511 as Z )5,
— TESSHRECERL P A ARAS

o import j&M],
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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 ) -

%%Mﬁﬁ%A%ﬁ%ﬁi?%ﬁ@ﬁW%ﬁl%ﬁ@ﬁ*,ﬁ%ﬁi?ﬁﬂ%ﬁ(%%@%ﬁ%ﬁ@
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&4Frds1m
— AR ERAC R, T AR B R 1% 44 BRI A Ao o R 4 B R g (H, 251K UnboundLocalError
S5 . UnboundLocalError i NameError f{j—PT3,

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
REEBAY T o 24— FRAEHA R B E AR e Py G s > R B R XS L2 AR B
Python it/ P BTERF HL AL VF 44 IR A 2 AR AR R N AT A O . — QRS BRI Jo A & mT ik
FEREA U HSCA rp il 2 AR P B KA 5 - 1527 UnboundLocalError () FAQ 2% H RIRBURBI .

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 B8 B AR R 1R . WR—A B AR R A el 0 & AR dh oy —
7% global ifi41], Wiz B hAZ B AR /A R .

o ocal i 2RI £ BRI 2 RO 612 B BT B S R B AR A
TATA A BRECVE b S AE R iR 5] & SyntaxError.

BRI ISR — R AR B3I . — A R B B 4 main_ .

R ISR Rty exec () Ml eval O MISERAFMNT LT SCHRRRIRTE L. 2858 SO W] REM
HE A PR T PATTE A o X L5 | BEOR 1R B A AR AT, 5h 2 ARAE TR G0 1) Jr i AL A A
EJaa R . 28 Ay 25 SO IR RI B Tl . e S A AR
PR BIAEACAL A EASY RRETIARAUS R - X AT A i ks, PO ENT#E
(11 PRV IS B« IR DA TR &

class A:
a = 42
b = list(a + i for i in range (10))
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4.23 AEHBATEFZREIMIT
CPython SBUANYS: JHI PR V%840 _ builtins_, PERBRERTS0ANY . JH P iR A i
4 2 R 3 mpo e bui 1t ins HHIRHBEBOZBEL R

5= A A B i S AT M S IR I PN B A 44 s 1) 5K B B R o AR A R A 44 A8 IR R 4 AR
__builtins_ REFIH; KWz — DT — PR (TR —FEOLT &6 TB 54 .
BOANOLT, HFE __main__ BURFE, __builtins__ BLRWEMB builtins; HFEALATH AL
B, __builtins_ W builtins B 57 HLEH—4 514

424 5HEHMNRE
[T PR B 44 BRARATT 222 THEATI TS SR A o X TRk DA RAGHFFT B 42:

i = 10

def f():
print (1)

i = 42

£()

eval () fl exec () BRECEA RS T8 BRI 17 AL SR ARAT 44 P o 44 B0 mT AETR ) 38 B9 v 4 ) i
A AR, B R R R AN R ROE A a4 S, MR E SR A S exec ()
eval () BECH MIESENRER R4 20 MR A EE - ayA 2w, WE S FBET
P

43 BE

S B BT PR R 8 T 42 AR DA (A P DR LA A R ) — b 3. S AR RS D 21 1Y
(R F1A, BT AR Y i £ B A R SR A 3 ) e A 2 DR AR B LA AR R BT 432
Python f# M1 2 ERL M B Z AT I B 3% (B AN TAE A BER ) A5 ] % 5% . Python 5 Al DAE
iraise HAIEAMG| KrH . RELHEZEL cry ... except IRFPRITER . %IEAI finally T
ARG R RN, BRI, TR TS Z AT K A R AR S AT

Python [R5 ERAC PR I8 28 1k RN S AL PR il VAR 2 28 T AH A M, HAESNZRELITT, H
EAREB AL B R AR PSIF EIR A B (Bl A T2 BB dE AR B RS 7 B )

YRS ERPUE I, RS S AR P IT, SR LA EOEER.  Toie 2RO,
ERSITERREIMIEE, BRlES RN systemExit YR,

SR BRI BKARIRR . except TAJARIG LB ZERGESE: EH 5] HI 50 802 H &
(AR 2 AR 5% o SEGIDE I AL BRI S A PRI F N5 S

ik HIHE A2 Python APTYZLAGHR . H PN 7 AT REAE Python T2 21 B HUAR Iy AN 088 4 1 2 AR vk
AR, ANPGRS R A s AT ) AR BT

FHESHry iF o] NN oy IERIRHNIER LA Kraise 15 2] /NI raise IR .
"t IR L2 o TR AP AT A0 (R E RPE  RFEA RT
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CHAPTER B

SNRS

—module N Python RIS i importing BAERRENS U 18] 73 — AR N A8 H5 . impo re 1H/A) 2 MU 5 A
Ll e X, EAREME—/) /730, importlib.import_module () ARNER __import_ ()
25 R B T AR et S AL -

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

X __import_ () LI AF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAME A P EAT (1% sys .modules), Hf import ifH&PATARIEERRIE.

W mport EATRITIN, FRMERG S import_ () BECSBIAN . NGRS AR (G140
importlib.import_module ()) WAEL L _ import__ () IMUNERHE CHMP ERIH
S L.

MM R T AR, Python 248 RiZMH, WK B AIE—4 module XI5 HAIALE . WIR
FHE L PRIIBBARALE], W5 % ModuleNotFoundError., MM G AMLHIN, Python LSLHZFhH
W SR 4 B A AE A PRI . X SE SRS T DA b (88 1 6 SOk i 22 b 1SR I AB ORI Je

TE 3.3 A S LA T : S ARG E A FTASE 458 PEP 302 FrpgsE “ BB 2ok . A FA RS

AL AP ARG sys . meta_path BFHK. Mo, MM R SR RO
B (%1 PEP 420),

5.1 importlib

importlib BIH M T — NFEEF W APL H k5 S ARG #H17Z H. Hl U importlib.
import_module () $2Ht TAHILNE R __import_ () HEHMERE. FHFAY APL IR MR T AMLH .
FLAIHST import 1ib FECHY.

%10, types.ModuleType.

57


https://peps.python.org/pep-0302/
https://peps.python.org/pep-0420/

The Python Language Reference, A {Thi# 3.11.14

52 8

Python A7 —FIHT R, Fra Bl m 1% 260, Jib BB /] Python, C i IRy iE = 553
%T%%@ AL PR IE 2 FRIZ IS5, Python if 5| AT & IR .

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, Ko, (ETHEA __path_ JBIERBEE SR

A BEERAT A T2 7. TEA S HLUE RS0, ‘5 Python f 47 £ J& 1 U5 7] 1A — 5. A
AR RES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L 7 IRPRIUG AL, FALEL Flar & =) L. FMRAGERI IR, ENIHE Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init .py R HAFEALH. Y HREETFAR, X

__init__.py XS BSHBEET, BIrE XXRSBBE Rz S AR, __init .

iy ijFEI PARL S 5 AR A A B o T £ 35 ) Python ACTEAR AR AUAD , Python REFERLHAR T Ay
A S o

B, AR SXERGA R E LT — B2 parent A=A T4

parent/

__init__ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

5 A parent.one PR HNFT parent/__init_ .py fll parent/one/__init__ .py. JGZE5
A parent.two B parent.three N2 544 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 Ak MY, BT N SIS I — AT AR AT RRAL TS RG] (7
B wRor ] fEALT zip SCPFH . R4S L, B3 Python 7S AJUITE] AT ARR 2R HoA Ty . i 4% 25 (8] (9
A—E X HER Y E S RGEFHINGR . ENTA TR To S AR 1 R U .

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

A A EA parent/__init_ .py . s b, FEFAERYIA W RERE L parent HE,
FEAEB AR AA FT R . I parent /one AUHRN B A —E 5 parent /two FH4B. FEIX NI
T, Python ¥+ KT parent WAI# A4S EA, LEREEAGELEHENSTUHRTA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS 4
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53 #%

TR ER, Python FF B P AL (S F 6, MFUEiHe REMEERAZEN) MR L %
o BEAFRATLAK H import AR A FISEL, B0E k%4 importlib. import_module () B
__import__ () REIIEZ.

WAMRRTES A RZN S B, EWRAT U M — A PR A 55 842, Bl foo.bar.
baz. fEXMEN T, Python &4¢2ilF A foo, RIGRE foo.bar, H/GE foo.bar.baz, NH XL
SAF T — R, #45| & ModuleNotFoundError,

5.3.1 EREE

TEF AR YR e WA )T 2 sys .modules. XML B 22472 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,

TESF AN, &7F sys.modules ERABIALHR, UAFAENH X EBL R T ESAMBE, AT
SER. BRI, WHRAE N None, NJ£5|% ModuleNotFoundError., WIRILARIEEMIRZFR, Python
PRSI R AR,

sys.modules @[ G, MR REASBEIA CHR B (R HABB TR EETIH), |
B AEHN A4 H TR, 330 Python 7E MR AR BRI R Ay 4. 800 m] DAIR{E A None |
s T — IR FEAYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAAH,
ORGSR LA FREAEEERE RIS P IMRARAS G R [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

RS E A FRIBIRAE sys .modules $AE], WIKFHGE Python [ 5 A MM AZEHAIINZIAAIER . et
WP RSB A B, BP& 352 M ek 5o AL HRARIATE 55 0 2 15 BE (T LT R0 A SHEmg $R 21 1% 44
PREOBESR o [a] I SE B PIAME DX RIR N F N 25— BEANTENIE RE BT R R i 2R (A 5 5

Python t0 8 7 Z BN LA FALS . 55— HE AT E (LY BT, 28— NHIE AN E LR S5 HIER
B =ASBINE AR AL import path BRI import path &—A>d1 S R G PR zip SR AL E
PIF. BB DAY RO RALE AE TR, ANt URL 45 5E i 5.

AN TR, BT DAIAHT A 22 45 DAY RASE e 48 2R ) 0 el AR T 3
ARSI A B I MBS, AR ENTRER BT E SRR, SR o] —A> AR5 AL, XX S
AAHKAT BB, LS 2 ARSI T e 2R 6] o

LA A 1A KA AR AR S S A0, AR R Q] B AT Y SRS GOk
AL -

T 3.4 AR EASH: A5 2 Wi Python A, ARG S EHGRP 722k 35, BUAEE MR [ BEH RS
B, o aamEds. MBS AR, B S5 A e .
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

JUHTAE S AR R IR T, ST H A S A RE R R K2k, {2 sys .modules ZAFAKERS.
XAVFICH THEE sys.path i, RETHBGE RN ER. S0l TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TN sys.path (8 package. __path_) {RRH—H, FEBEIE N KRR HAEIR
MR - S ABARE TRENH@ @ 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 TEE

LR E A FRIIRAE sys . modules FHAFIN, Python ZEH MR sys.meta_path, HoWEICH
AR ZRINF . X LEAARAR LT B AR E T A1 75 R an ey ab BLZ A AR IOBCER . JCk Ak
TSI, N £ind_spec () WK, ITEEZ =ASHe £FF. S ARBEMBETEE (k). Jo
B AR AL e 2 T 0 A AT SRS SR A 1 REAL B S A4 PR IR

AN O IR A A A I i) Ak PR E A AR, BRI ] — UL G MR E A REAL BEZ A BRI
Bk, M2k [E] None. IR sys.meta_path ALBEE AR EIASFR BAIARIR BIBEHIR SR, WHF5] %
ModuleNotFoundError. {RMHAYS| K AHAF EE M L%, TS AL,

USRI AR £ind_spec () HERAWE PR A2 B D2 S AR EBRESB TR,
Wl foo.bar.baz. H - MSESUBHIE R WAL E . X T 2083, 5 3%k None,
EXF T PR E T, BN SECN L path BYERE. WERMNVE __path_ BYETCEDIN,
45| & ModuleNotFoundError. =S50 — MM MRS G ME B R Ia g, AR
GEALTE E B RS A—A H iRk,

KT BN ATE SK AT DA U Dy To B A o o, B i il B SR i R 2 A7, I foo.bar.baz
FFEEPITIR T, FEBA TR E R AT (mpf) LA mpf . find_spec ("foo", None, None),
TEFA foo ZJ5, foo.bar Rl s kil i ci ek A, V8 mpf.find_spec ("foo.bar",
foo.__path_ , None), —H foo.bar ZHFA, Hw&J5—KMFFEETH mpf.find_spec ("foo.
bar.baz", foo.bar._ _path_ , None),

AT AR A A SR TR A . ML None DAMYRIGAEREE =S4 AR, X AL L2

% [7] None,

Python FERIA sys.meta_path BA =Focitediflds, —RhIEAM R A BRI, —FhE a5
AR, A — P RIE AT AR A import path BSEER (Rlipath based finder).

TE 3.4 AR Z AR The find_spec () method of meta path finders replaced find_module (), which is
now deprecated. While it will continue to work without change, the import machinery will try it only if the finder
does not implement find_spec ().

TE 310 fRA K EZE: ARG find_module () HAEHFST| & ImportWarning.

5.4 1o

BRI R, AN HZ I (] (P SR maReas) . N2 S AR
BB BT e A R i S

N
module = None

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

if module is None:

module = ModuleType (spec.name)
# The import-related module attributes get set here:
_init_module_attrs (spec, module)

(T
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(B L)
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)
# Set __loader_  and __package__ 1if missing.
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]

HREREDL F AT
« HIRAE sys modules HFERGEAFIMIBIIONS, FARIELTLMILEN,

o TEMEAR AT Z 7], SAPSGAEAET sys .modules Hro X — SR CHE, PAIZEHAD
ATRE (ki) SAEE 5 FUCRHERMNE] sys.modules IR IFFERINE IR B TCHRIE
VRN -5 L N I 2 2
o QNSRBI Mz AE R - RN R W AR - R sys .modules FRERR. (BT EAFAET
sys.modules ZZAFMIMHE, DASATAAVE AP 52 migle o mak Wi R BAEZ A . X HE
BB, J5& S HEEPENE R MR R A FE sys .modules Hi.
o TERRHAN R SEER R AT Z 1, FANLG S BEE T AR A EE (FE LT s B O A0S Ay
“_init_module_attrs” ), FEIFZEN S 2385
o BT RIS BT Z , ARSI APRAEE s 2 2510 . AT SE T RS IR, dna
AU BT N A
o AR BIH 848 exee_module() BT AR 2 BLEAE S A I OB
TE 34 JRAS K AEASHE: ARG E LT T IMEZ @ AR THE. X EEAEPAH & H importlib.abe.
Loader.load_module () JFF{ERIMATH.

5.4.1 hn#;2%

FE B gk g 4 O o B i R Th aE: ML H AT, S5 A ML B importlib.abc.Loader.
exec_module () FIEHEGAN—NSEORPATEINT S . M exec_module () iR 1] i 4T ] {E AR 4%
IEEE AN PN &
o QNRAE S —AS Python Atk (T Py BAEREE SIS AG Y 2 ), InaRas WAZAERELK) 4 R4 25
[ (module.__dict__) FHATHHAGLEED
o QEARMEES TREPI TR E B, B W% K InportError, ANI7E exec_module () H[H5] &1
AT Ar] HE A S L S AL R
FEVFZIEN T, Bk ANaERES T AR R —X 5% IR T £ind_spec () J¥ERFR E— AN BEH
HrpimEgas &gkl selt.

% importlib SEHEG BB TR M. M ZBITE sys .modules " RBIHA BRI AT G2 . XA 5 a1 H 5% i J2
FARBPATRETE sys .modules HEHI ALY . RETRAELHMFEETH, AHERTEH A Python SCHLHRAEM .
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BEHOIN AR AT PAEREE L S create_module () JPiATEMBMIR QB G . ERZ—1Z8 1
BCRHAS LR, 3R BRI BT A MBI R . create_module () ANFREAEBIAT S FIREAT
@k, aARAEHGR ] None, S AMLHIR BATEIHF.

TE 3.4 AT TNZRZRI) create_module () Fi%E.

TE 3.4 RAS K AEAST: load_module () F¥ERE exec_module () A, AN S NER W g
MoeAEAE e

NTESIEMEBLHE, FAVGSHHF AN load_module () F¥E, WHREGFLEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, NzEkss iz ML exec_module () »
B T AT b, load_module () Fl i sE Bl b SCHEAR A A RESOIMZR DI RE . FirA A 1] i) R 1475
SRIEH, I —SE P AL :

o WA sys.modules HFFESE E BRI E NS G2, Ik Zs o EAFEE B B, (B
importlib.reload () K IIEIEW LAE. ) WHRZL KR AFAET sys.modules H1, il
Ham AN B — AR SR H A sys .modules.,

o TEMEARPATRIACTD Z |1, B LRFAET sys . .modules ZH, PABK IETCRRE I8 2 Rk .

o WNELME R, INEAR UL ECMAZ sys.modules R, (HE LA (PR
HORWARE, HUT R BRI Y A k4% B B =m0 .

JE 35 AR KA HE: Y4 exec_module() B E X {H create_module() K& X W ¥ 3] &k

DeprecationWarning,

FE 3.6 A KA HE: M exec_module() B E X {H create_module () #K E XKW ¥ 3] &

ImportError,

TE 3.10 A KA i load_module () F5| % ImportWarning.,

5.4.2 FER

24t L AL (B0 import1ib APL import & import-from iEAJa 3 N EN __import__ () il
BRI, ALy 44 a3 TR R ST — X PR S 485 . Bltn, WA spam H—ANF
Wik foo, MIFESA spam. foo ZJ5, spam FFHEA—ANEEEFIAH L FHEY) foo @M. RUIBIAEA N
N SRS

spam/
__init__ .py
foo.py

H H spam/__init__.py FH AT IUATHE:

[from .foo import Foo

IEAPATAT R RFGRHE foo Fl Foo M FREREIRINE] spam i

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

e BGHE F 1 Python Z4FR45E HIN, X HERWHES S NG, (HELhr EES ARG — N EARE.
RIFEAT ) — SR URARA sys.modules|['spam'] l sys.modules|'spam.foo'] (FIUNFE ik
FAZJEHRI), W EE A E s HTE R foo JEME.
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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

IR R UL B S AR AR X G i) __spec_ JRIERFAN A IF. A7 RABEEHLA B TEAN N 23 S Y

ModuleSpec,

TE 3.4 A

5.4.4 SAERMEHREY

AL AN 5] 2 AR R () KA U B R S A SRR R X SE w1, IF AR s A TR e i
S
__name___

__name__ JEPELIBCABIA SR E L TR WA TR TRAE S ARG hME— AR R
__loader___

__loader__ [N T AR GAEMBAHEHE H A mage i 4. XEERHTHE, H
W] T A s & HEhae, Bk E] n #as i %58 .

_ package_
W) __package_ JRMEMAIRE . HEUESIN—NFAFE, (HATPLS __name_ HUM R
. YEHUZ2AR, H_ package AWK A __name_ {H. MBHORNZEES, XT S
EHAEH _ package_ WIZWCAEFLFEH, RT AR BAZ A ALY . EEZTEE S5
PEP 366,

ZEMERA __name_ B A Ok A EAHOT A B M XS A, M e LI PEP 366, W ES
__spec__.parent EAHMIFEHME.
1E 3.6 AR K EASHE: _ package_ M5 __spec_ .parent HAMHEKIME.

__spec__
__spec__ JEMEMIEATE S A ZA0 A AL R . X __spec_ B IEMf I R R )
VERI T AT 25 8 #h M 1) nds e e ik . ME—MIBIAME _main_, HWH) _ spec_ S E¥ i
JUTF & A None.
X __package__ RiEXH, __spec__.parent 4 HIERIERI,
TE 3.4 AT
TE 3.6 MUAS KA AR 24 _ package_ REXHf, __spec__.parent &8 H{ERIRYI,

__path__
WERBHCON . ORig 2 IEMEIL 2 a4 25 R4) , Bk BT 40 __path_ JEME. JEM
HDTCAERXTS, HAR _ path WHEIEERHALN T PUANES . IR path KRR,
MIAEE AT E MR A . A% __path_ iELHE S /RAE T L g

ARUMERANIZAA __path__ @M.

_ file

__cached___

__file  JERIEEIN (WIRBCE, HALWIUATAFH) . EHRIAZEEARBIPE SR (0
RIRMICFIN ), BEEN T IS SR MY RARHOR UL @IS P S AR . EXPRRE
R BEHOR ] REZ R, GIINESHER B RS 1 C B, HFHSARGRIRAEE
BOATRIR R SO BB E S (B2 B e S AR ) .
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WARBE T __file W __cached_ iRt RESWE, B8 LM AU I C aiEA 1
BAE (RIFAESCrE) o BB IR M AT ZAFTER IR SO I B4 FT DATRT Bt i 1] L 2538 SCF
FFEAAERIAIE (2L PEP 3147).,

WER _ cached  RMETEARKE  file WWATRERPLXE. 1H2, IRFERYS St JE A .
2, MBS ARES (__file_ M _ cached_ tjE ABIRER) FriRfta Bt A% A i
BT o DRARR A0 R 1T A ZEAF I B HA B2 AN BEA ST N2, ARRERY FE S8 5t
E 0P

5.4.5 module.__path__

WIEE S, R MEREA __path_ JEME, 2.

WH) __path_ JRHUERAEF AL TOMERE A . RS APHENT, ERIIIRES sys . path BEAMH,
HIE P A P i — BRI RO E SR . (B2, __path_ XL sys.path ZEHEEZRA].

__path_ DR MFIFERA RN A BT S, (Hedwn s, YET sys.path RN ERSE T
fR __path_, JfH sys.path_hooks (JL'F30) &FEM I __path_ BIHEE#],

B __init_ .py CPFATPARESCE R BN __path_ @, M HIXEFE PEP 420 2 1 5< Bl fin 4
2RI T . E PEP 420 95| A, v 4 25 [ AR PR 25 U8 __path_ BRPEAUHY
__init_ .py XMF; SANLGIS HE b4 SR IEFISE _ path_

5.4.6 #EREY repr
BRONE DL, REPEREREAA — AT Y repr, (E2ARTT DMK _FaAR iy @ e, FEBIH ) ARA% 0 R v
By S A AT G Y reprs

WARAHAA spec (__spec_), FAMUBIRFEAL B AR AL —> repro ANARA R MEidR A E] spec, FA
ZRGURE AR o ) 25 BT A B R A A —ABKIA repro BXFZAKLMH module. _name_, module.
__file_ PAJ¢module._ loader__ fEJy repr IUHIA , FH-RAALATZ A (i BB ERIAE .

AR 2 B At 0 L
o WERBIBRELE _ spec J@PE, H MRS (B S BN ALK repr. $A A )& 14 "name”,

“loader”, “origin” #{1”has_location” 4£4¢
o WERBOREAA __file  JEME, XSWAERL repr —EB45)
o WIRBHEE _ file (H@EA _ loader_ HEUEAN None, NIMNZZRHY repr 28 FH /R
repr F—# 5 .
o XTHAMREI, AAE repr HAEIBIRE) __name__.
TE 3.4 A K EAST: loader . .module_repr () CFEH, SANLGI IS AR U6 R A i

repr.

N T RS Python 3.3, QRN AR 2 T module_repr () T3k, WSFEZA LAPIR N2 At
VAR TT TR A U repr. (HIFER IR I .

TE 3.10 JRA KA AT X module_repr () BT IAE A2 HBE _ spec_ JBMEZ JE{HAER
IBFE _ file_ ZHiK%E. module_repr () W{f HFiESAE Python 3.12 Hf{& ],
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5.4.7 EZEFTHHBAIRY

7E Python M .pyc UFMEKC ZAF 72 A, EXRAZF BT HEH oy BICHEITER. BOA
THOLT , Python Ml AE T 5 AZAT SC A BRAT IR S S B 8 ESOS TR ORI R /NS B — oo AEIB AT
ARG S O AT S A ORI SO AN IR SR ORI AT A R

Python 330 #§ “ETMAI" A7, BUORFFAIE SCIR N A W A (B A @ e Bl . AEAE iRl AL T
WA cpye SO KA BUFIARR A AL X TR A BB TG A . pye SO, Python £33 i SR 7 Y SC
A5 S5 R0 A (5 G A7 ST T A 8 A (B LR R 18 A7 R o B R A 4 TR I A ) G A7 S
B E R R A%, Python 2 BT AR L 5 A — AN BN RS A R T I A 1 B A7 SR PP AER &AL L pyc C
1, HEHAFAE Python siex HHENE A SCIFA R Wi 5T AR . pye SUUE RUERAT h ml i
—-check—hash-based-pycs JEIREEZ .

E 3.7 WA B AR B N T T A pye SCHF. FERCZ AT, Python U SCHFELT ) B E 7R
A RN

5.5 BT HBENEHRE

TEZ BB 44 M, Python Wi JLAPERA R TR A Ho a8 . Horp 22— path based finder (PathFinder), ‘&
KRG DAE R A PR import path, ARG H A E— D TR EEHAE .

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

BRIN BEAR A6 H B TR A S T HE SO R G R A AR ) I 1 S, AT A 22 R Bk SR 28 2
Python Yt (. py 3CH4), Python S35 (. pyc SCHF) PASIEZZRE (10 . so X)) ZEARMEE T zipimport
BEHL SR, BRABSAE S H Ak SR REAL BRI AT 31 B zip SCUEAY_ ik Sop 2570,

RS H AR T SR G E . AT ARSI URL. B 2R A i al il DA 45 5 8 7 (A ] He o7
e

BT HARR AL R RSO TSN 8 TR DAGERE D AT E AT R AR S H B0 AL i, ASRAR
TS SRR 4% URL R BAR A0 H , AR DA S — > SE B HTTP 1 SCE M 2% _E AR iy 8y 1. X8
T (AT G) 2458 0] —A S0 R R B i path entry finder, DAREFHSERI—ANE I 1EERT 3R B 21
BRI N AR o

TSGR FAYEE A T 2R B X— ARG, i mera path finder Mpath entry finder WA~ AR 18
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
4] sys.meta_path JHJf.

MIHZT, B H AR AR L VR BT AR & R i SE By, Lhs b, WRFG R
sys.meta_path BERET AR ERAS, HASHLMEIEAS H ARSI .

5.5.1 BEFEEKSE

path based finder £ 5t B LA EE 1 parh entry S5 52 K F8 E (7 E 1) Python B At ., 2R H I
FENREXHRET M E, HEMTFALZRT .

VEN—PhoCHAR & iRas , path based finder SEIL T LSRR find_spec () HH, (AR EEXINATT T
— BRI T, TR R E TR AN Mimport path ZEHEHINEL -

H=AA5 B Hipath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffifi
Mo HXEM __path_ BRSSP AR T ] HTE Hl S APLE S =,

sys.path @& —MEABRA O RO E P FAFR IR . EVIHME PYTHONPATH AR R A N2
T HA ARy o e I SE B & SR ERIAL B . sys.path FZAH P& U RS I H % zip S0 S HAth
Al T RBEHPEAE “AE (B0 site Bid), Bl URL s A if1%%. 7F sys.path H 24 H
BT I HAEE B 20 2 W
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path based finder J&—Fhmeta path finder, F S ANE &SP ECHidmE T IREREIREEK
find_spec () FEFRBshimport path 2, 243 find_spec () {5 A path T, BHE—47]
W T (R FAF R A el H N HORE R N T R AL __path_ JEME. WHR path Z4H None,
XFREEEHFA, K2 sys.path,

ETHANERSSERERBETWENKH, I HERE AR S AL H XN Wpath entry
finder (PathEntryFinder), R AXFhE/ET GEMRFEIR XIH (B AN R SAF stat O WHBFFEH),
HTBENERJSER D EAAARGE AL H MG B BEE L H AR XDNEREFAE sys.
path_importer_cache (XU AIS , (HIXAGAF L FRAF AU & 2 oA X G AEALBR Timporter Xif
%) WRXF I, XREEpath entry L& Wpath entry finder () FESAE R PR B TR P RS ]
}% g gaim/yk sys.path_importer_cache BIREFFAH , PAMRMIE T AR AR FRRIITIE R4 H

WARBEEFZEANFETEAT, BRTBRENERSSEN sys. . path_hooks FRIEENATR XS . X
AR PR 2 5 B AT MEASWE S8, WERERNREAH .. B X RE0ZR b
] A BEER AR S5 H path entry finder, 825 % ImportError. T IRAIEHREHEH InportError 3k
TR T IR B Spath entry KX B ¥ path entry finder . %55 2 Mg FH Ak S Timport path [R5
BT ZI R DA R BT R AT S FAT R RS i ToeE (Flanv] DL S0 R 40
gt UTF-8 sk e gty ), R8T REMS S5, BN1%5] K InportError,

IR sys.path_hooks ERLEH B A IR Mlpath entry finder, W T BRI IREE find_spec () K
VEIFTE sys.path_importer_cache HIff A None (/R BEE1R 4% H %A XV & 48 IR ] None,
FenWmeta path finder FoYEFRETZATLR

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

YH TEEHSK - H— M E AR RN - S sys.path PRYHAMSKZHIEA AR H5E, W
RBP4 TAFHFAAETE, W sys.path_importer_cache HRSAFHALME. HiK,
AR S Y 5 TAE H T 2B & . %=, W sys.path_importer_cache Frfifi {1 ) H
importlib.machinery.PathFinder.find_spec () ik B EEE EEHM Y m T/EH MR
EEZ IR

5.5.2 BBEEFEERBEMY

AT B WR AR A, o T S dr 4 S R R A B s, B A H AR AR LTSl
find_spec () F¥E.

find_spec () HZMWNSH, S AR ERERE S TR, AL (ATEER)) HAREELR, £ind_spec ()
IR MREH ) 58 T RO RS DL o XSRS DR (5 “Inaeds” G (HA—DBIsM) .

J9T g AP B R oz R U B AR R — A dr & & [poriion, B AR A H E R d &
¥ submodule_search_locations” % i — A~ 5% 1) 2 .

TE 3.4 AR AEAST: find_spec () BT find_loader () #l find_module (), FWNEIMELRD FH
H, H&FE find_spec () A& B .

BEIH AR 2% H 2 s 1 RES SEBLX A C S Y I ikt i — i e SE 8 £ind_spec () o PR
JEASS, XATEEEEZ. B2, WRAERERH A RS LI T find_spec (), XMt
TR -

find_loader () #%Z— 1S4, MESABRIZEEREZFR. find_loader () i&[F—A4 2 Jo4,
S TR N B T A AR A 44 23 [E] portion.

HT )G AR AL S AR, 52 AR H AR WA R R OB A A T R R S
find_module () F¥. (A4 H AL find_module () HEMHHL A S E path 28 (B
NN EIC Sk B X B AR TR LA TR I AOAE 4 AR5 L)

B SA HEHATE find_module () FIECFHH, FUAEA RS H AR A a2 25 R AL A5
4%e WA find_loader () fl find_module () [FAFET M ELBHERES T, ARG EZH
H find_loader () MAERF find_module ().

S et B, A fELE sys.path_importer_cache H1#k#| imp.NullImporter FISEH. HHSCKER LR i5 il 1
None f{#. 23 I portingpythoncode
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TE 310 AR K AEAT: ARG find_module () Ml find_loader () $5|k ImportWarning,

5.6 HMFEESARSE

ﬁi%%ﬁﬁA%%E@%ﬂ%M%ﬂ%%% sys.meta_path BUECIANE, | 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. XANRCIT MR DATERIHYZ G Bas T, BIVRAE 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 [fij iR [B] None /e T . iR jGHE FRICHEE R
VAT e S TEIV2 2 PRV 2 g kL

5.7 BHEMFA

XA T . — DA RS FRA AN HI I 4G . P ECE 2 A28 5 R 2 i
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 i 4E subpackagel/__init_ .py H1, PATFSAERZARN:

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

I MR xxx . YYY. 222 AR AL, {H.moduleY A2 MERUAFIA.

5.6. BMEEESARS 67



The Python Language Reference, A {Thi# 3.11.14

5.8 Hx __main__ M45FEIM

Xt Python P ARGEANE __main_ BB MEFIRIGOL. IRUMES —% WA, __main_ BBk
SEAERERS BB BRI BRI, 5 sys Rl builtins RIEML. HE, SIWEARRE, BIHFAEHEIH
RN ER . KRN __main_ YEHIIR MR T X ROBT IR ARG T A B4 BRI At B 19T

5.8.1 __main__._ spec__

MY __main_ BAIIAILITT, __main__ . spec_ SPUIREAMVHEGE None.

24 Python [fffill —m BEHHBNN, __spec_ SPBMAHNARA W BIAAE N, __spec_ BAHE
_main_ BHAERPATEAH, zip XFEE sys . path & H Wil I BRI,

1 AWM T _main__.__spec_ &N None, WM _main__ AR A EH S
AR

o RXHBPIR

. —c P

o M stdin 1247

o BEMIER T S EET

TEERAERG— 0L _main_ . spec_ FUEJy None, BPAESCIFEMBIAR LU AT AR A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.

EEFFAERAE __main WY F DA RABRHE __main_ . spec_ WMIMHIBIER, Ef]
PSR R e, KRB TATSES: ] if __name_ == "__main_ ": fRIRAHIFHIN
AR AR RIATE __main_ fiy s 25 AN AR 1 AR T

5.9 &E 3k

FALH A Python A= W] 24 B &4 TARKAAE . JRAGRHY LS DLRT 3R AT AR, (HAER S %
SR Z GV Z AR A T E BB

JZIRE) sys .meta_path HAKUIHIIL PEP 302, L4 R UL IL PEP 420,

PEP 420 °}y Python 3.3 §| A T4 % = 4 ¢., PEP 420 i&x 5] A T find_loader () i /K
find_module () E‘J%ﬁo

PEP 366 filiik T B8 __package__ @k, MTFERS 2N FA .

PEP 328 5| A T AXT AR AAMI A, HHUSHEH T __name_ 153, % PEP 366 )y __package__
IMAFLIE i o

PEP 338 & 3L T RS E R A AT -

PEP 451 1 spec XTGP TR AMERY B . BIEFF MBI B R T TS 5L 1] A
Bl . X SR R VF 7 ARG T — 28 APT I A R AR A 2 i — S8 vk
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

HHEASHESL, WXMERN name #Ei#¥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 WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

SCLELR R AR THREE BT (BN, PRI % BT /8 HEE) . R AE SCEATA
ST .

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

7
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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 FAR AT BT 0 AOAH A0 . QSRS 1)
SRR (T 255 NFAF), PTRE AR HARSCEUE WT . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SZRFFAFHRAIT T FHIE, DA URREC 7 7 I A

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
— AAVFFEFGR A J A BRSSO S B W AT R ICE R

(K

6.24 JIxR. KRESFHANETR

WTHEIIF . asFM, Python JEET 40 “SUR” WK, KA APTFIEA:
o iR R MBI AR N
o R — ALRER AR SR, Bl 5 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]

AL AR AR I R DA for THIAREANSIH LA~ for B 1 £ TA]. FEXFPE
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
PRIBRES H RS IRI A AR A & g B OMNZ IR .

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
IRERIEM. JF2Y for TRASRAEM for TR AL A A RETESNZAE IV HBOREL, B
HEATA] BEHO T M ZE M AR R P SR, I [x*y for x in range(10) for y in

range (x, x+10)1,

AT RS GRS R DR MRS, ERXEFEHINEEIEMH vield fl yield
from FiEF,

M Python 3.6 JT1f, FEasync def HRELHF W LAFEH async for F4)3k 1% fRasynchronous iterator. 1r
async def B HERX AT AHFEFT K FREL G L for 8 asyne for FAPRHAM, HA S
HHMY) for B async for 4], MHREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
await FREE HAE X 720 R X SPIRA asynchronous comprehension. 2547 X 0] DA {5
PATETEM LR 4. J31E S PEP 530,

15 3.6 BUARMA: 5IA T S St
16 3.8 JUA R AR yield fl yield Erom 7EWRHAESHTE I DA,
15 301 WA S A S B S VFLE A BB S BT S Sk . M 2 B M Sy

R
6.2.5 EKBR
BN SRR T R S s R 51

list_display = "[" [starred _list | comprehension] "]"

I FRARTE— RPN G, RNl — R FE A — eSO E . LRI dE 57
— 2 FRIEAIS, HIUR A WAL B A POR(EF LI FRASN RN R S ft— T, SRS
MRS A S RO R A T

6.2.6 EEET

B B R AT SRR, 55 BRI HIET 35 B 520 B ) BRI

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

LR E A AR ARG, HAFEE — R/ FR oMUk E . AfefitdnEs
SRR R IR, HOTR SN B APORIEHF MAFIE G SR Gfeft S, £Eaa1R
Pt U LR G RT R AT

AR (3 R R HERT R R .
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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

1E 3.5 A MA: PR 2 7R, fh)h PEP 448 §2i

TUE S G RMEGHE XA ARE, EFEAR S0 mIPARIEX, J5ma_EARifEr for” Fif”
Ao MHERAPIITIS, MRS AME R S E AT AR WU PO A 7 4t

SRR BUE S B BRI LA TR 2 R A R Z s 4 —Tv . (RUIBER, BRAZEBIN Nhashable, 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 it A A /B AR A Python 3.8 2 Fif i 7 Sl b, FHB0A & SCIFSEAE KB - 7 CPython
W, EHSET ORI ARIE PEP 572 B3, M 3.8 R, #Le TEBRIA.

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 T 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.

1E 3.6 BRI BIA T bl 2.

1E 3.7 A K EACHE: A Python 3.7 Z Hi, FA A MR B Easyne def pAIF L. M 3.7 JF
U, AR R SR AT DABE ] 320 A il 2k 3

15 3.8 WA K AASH: yield fil yield Erom fERHUSIYE MM A .
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6.2.9 yield Fxzt

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

yield_atom
yield_from
yield_expression

yield ik AF B Lgenerator BRELE asynchronous generator WAL A4 1 2| R itk 2 BB 7 pR 558 Sk N B
Mo TE—REUA N yield FR S (XA RBUE A R AL, MTE—async def BRE
PRI ) e LA R R S J — A S A0 A AR R . Bl

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

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

T ENTSRINEE RS ISP, vield Fks UG T 5L BEHE S ORI ids Rk 5
e SR kA — 7

T 3.8 HUAS A AR T 4 1A S B A A s 20k XA B B A P 1) yield kst
NIRRT AR R A, S IR B RS A A S B A AT RN

A R AR I, R ] — 24 R AR AR IR AR o SRS I A AR 42 ] A it R RS T
1o PATHRESTEX B IRAIEATEPIR I IT4G . X, eRE S PATEIE A yield 230, 7EX
HERHRHEE, AR R expression_list M{H, MHUIR expression_list
YRR o] None . XHLBHERYHE, Wi UiIA 5T SHR 2 0O B ROk, L3 J5) AL B8 24 w98
SE L TROTREr . NESRAERAIEAT S5 A PR AE 4 o 24 e ] FH 2R S B AN DT IR IR A TIN XS B4
HEE TS yield Rk g — MM B9 oL se & —HE. B Z )5 yield XX TIRE AT
PRI WAe __next () GEFZEML for B next () WEMRED WERHN None, 7 HAh
WO, AR M send (), WEEHRRE N ZITERIE.

PrA R L 2L AR e B S PR AR R AL BT yield 20, BAIRAZNADA, HHENRRITATASE
FEE o ME— ) DRI A B B RO REPE AR EAE yield A2 45 MR UARSENAT s 42 HIBUE R HAS B A v
T

et ry SRR AR A7 EAR e VF yield ke AR BUERAE (5 VTR T a2 IR ik [l o)
%;%Zﬁﬁ‘&ﬁ@?ﬁﬁﬁ, R R AR5 g c Lose () J7ik. close TR AAVHMEM RN finally T
T AT .

Lffif] yield from <expr> W, FrdfliRikaig — Dkt R. AR A G 4
AR 2 B 1 A 18 20 24 i 2B I O YR IR . ARl send () 2 ABIME A RAEAT @ 1 chrow ()
NI S5 5 IR A T Y 7 YR W 2 AR 45 R R R A WESR AN @XM L, A A send () F55] %
AttributeError B TypeError, fithrow () RrRI5] & s AR FE

MR EEAE TSI, BEI KR stopIteration LB value JBIES MY yield FRIKAXAIH. BERILA
1EG| % StOpIte)ratiOn I A, WA AE TR — R I B 3 e (T4
JAR R Bl —AME) o

16 3.3 WA KA Il yield from <expr> PAZIEFERIHLG — T 5K 4.
2 yield Fib 2R METE G MR ME—F ik X, $55 0] DA .
S

PEP 255 - f Yol i 28

TE Python HH I AAE s Al v i e 1d AL
PEP 342 - jli ik b 7% A4 e 2% B P

HEARRA: LAY APT FINERBU$EL, (EIERT AR R VE T Bt A2
PEP 380 - ZFCE 1S54

FIA yield fromifidBmFeil, DA EHBZFE4T 1A iids -
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PEP 525 - 3Bk 2%
M I 25 PR R RO A A B B BEXT PEP 492 JEFT4 it 1

4 i ER-R BRI G E

AT/ HGR T A A E AR . BATTPTRE A T4 i A s R A B T

T VEEAEE A C e PATHHE A AR #8251 &K valueError 5.

generator._ _next_ ()
TEIa— A i s R PhAT B A EIRIAT yield R RY AL BRI AT 24— A il ok Eloi
i next_ () FEWEPATH, MHEIHY yield KB DZHUE N None. B fg b i8I ~—
A yield ik, XA AR RF PR, T expression_list WHSWERIILG  next_ ()
IR e WRA BRI A TR T —MEER , W51 % stopIteration 7FH .
W s R R, Gl for TEIAE0E N E R next () BREL.

generator.send (value)
PR IATH 1) A2 AR PR AL “RGR” —AME. value ZEURE R 41T yield B MEER . send ()
ke R B AE AR I PR AE T —ANME, BOE R A A A A T —ME R W 5 k&
StopIteration. XM send () KJFah4 i#n b, BH A None fE N H %k, K AiX
A AT AR yield ik .

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TEA AN B K — A0, IR ENZAE AR BT = A iR —AME. QSR A iias e A 7=k
TAMEHLRH, W51 % stopIteration o, WERAEMASRECLATRE AN T, 302
IR T H—A58, WHZSRE SRS T .
TEHBMME ST, H AR A S0, BT raise TR
ER2 AT I R, SR M4 s, 6% 3 IHMUAS Python 1. type S0V R—A~ 5%
W, 1M value B R— A5G QAR AR value, WP type F1E 2R IRI— L0 a0k
PEULT maceback, EXFPERE R E L, BWEMAFEEAE value TIILA __traceback_ JEHHD
K.

generator.close ()

TEA AR R AL B S| & GeneratorExit. WIR/EMEMMEESIERIEL . B2 XM, 5%
HG1% T GeneratorExit (T ARAMKFH), IATRMIRFRIEHAATT o WA A8 7 —4
{E, WHAF51% RuntimeError, WIRAEMART & TALMIHALR R, ERFOUERERATHN I IRA
AR Bl T R AL F IR 7 AR T cLose () FFASMUL T

Bl¥
X HUE— AR BT, 7R T AR SR A R R 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.

(T
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(#2 E50)
1
>>> print (next (generator))
None
>>> print (generator.send(2))
2
>>> generator.throw (TypeError, "spam")
TypeError ('spam',)
>>> generator.close ()
Don't forget to clean up when 'close()' is called.

XF yield from Mfil7, Z UL “Python A fH2HAE4L” (¥ pep-380.

TE— Ml flasync def & CHY BRECE T ¥ 0 Hh BLRY yield 3K U & o — 2 0 1% ok B0E SO —

Aasynchronous generator FR¥K

YA R N R B I, B R [l — A2 R P A AR R AR . O RAEZ SR 1R
2R A R AT . b AR AR R SR BN AE R B asyne for iR, RMUUTHEfor 1K
A AR AR X

VA HEA A MR R T iR AR [ awaitable X5, PATRAEMRBEERFN B30 BPIRNE, AT R
HIFEH—> yield Fah3, FEIRBLE SRR, 1f expression_list BERIEIGEFFFAE. 5
Atk HEEWEIA RS SRS, WIRA R Y EIIE . AR ISRIE LA
FATA AL PR o M IATHESF Fp 52 0 2L S 19 7 VR 0] — DX RIS, %R BT AR
SYREEIAT, BT yield Faks U — AT . I IATZ )5 yield Zh A EHUR TR AT
P AR __anext_ () WIS None. FRIHHE, MR asend (), MEHRFF2EE
HITIRME

WER—A P Al e i N break . WRITMESSBGY, S0 AR MEANRW , A i 22 i Bl
ISR s A7 AT RES | B s M AP R SO 7R SO - ABVRAE E T I AL 55 1 2 fiy J&1 3U)
i BORTER A A AR B RIS TR T I B SRR ER G IS o Oy 1B LA DL, R T A2
WM aclose () Jrikf i ¢ P b A it DA 5 21 s T B PR R 5 20 1

e A AR R A, yield AKX AV AL € ry S5MIAEATALE . (B, QR Fo2b A A e ok
2o (TSGR R Z e R B ) Z BRI, W try 458 ) yield ik ] 58 S50
HREMW finally FAIPATRM . FEIEIT, N HRIBETT% 724 s W SRR AT 45 U/ B2 2% 2R T 50
ﬁi?;iﬁi%%—i%ﬁ%%%a close () FEHBATHIR EIRMEXTS, MM AVHEMEERR) finally 4]
HPARAT

AT REE G L LE T P T IR ZAL AT, SEIEIRY 2 5E L—A> 448 S REL, B — bR
R Haclose () HPATZIRE. XA~ 445 BATPAEE P sys.set_asyncgen_hooks ()
M. MEERE, TP A N AR R R AT N 48 ZAVEER LA . A% %45 %
TN ZZ R BIE B ALE Lib/asyncio/base_events.py B H ) asyncio.Loop.shutdown_asyncgens 3£
.

yield from <expr> FERFUNIRAESA A i ol B b (] 51 A iBiA s i

SETEPR-ERBHE
XA T/NTHEIE T P A AR AR Tk, BT T4 i A 1S ek B AT

coroutine agen.__anext__ ()
R W —NATEERRRT SR, EAEBATIN ST IR I T %5720 A s B M IR HRA TR yield ik Bk
HPAT. MDA RECEE_ anext_ () FFIEWREIATH, METHY yield Fk ik [H]
A AT SRR G B R BUE A None , BAEIBATHPRFEZEATRI T yield £k, % yield Rk
expression_list WA RSEMAIMMERNTT| %K StopIteration R MIME. WIRFLANAR
?%ﬁiét?~’1‘@ﬁti%tﬂ, WA ERFRTRAFT| & StopAsyncIteration R, fRnZrLIk
KT 52
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W ERY il asyne for JERERCHLTEH .

coroutine agen.asend (value)

Rl ARG BAEBITIN AR %S A A AT SEMESM send () riE—FE, It
IriEes CRIRT — MU T A AR R, H value Z802 UM 24T yield k=GR E . asend ()
Ty YA TR (8] () O] SRR GOR AR [ A AR AR —AME, BE Mg &Y StopIteration, B
QR S R A T AR N — MESER I 5G] & stopAsyncIteration. MiHasend () K)g
B AR, B None YERTHSEL, BNIXENEA W ABIERY yield Fikx.

coroutine agen.athrow (value)

coroutine agen.athrow(gpeLvaMeLﬂuahm%]])

R, ERTERS AN ET | & type AR SR, R %A i e R
PRI R —AME, AN TS| A stopTteration Spii. MRS A MG 4T —MH
B, WX AT FE RG] & StopAsyncIteration i, WA M B BBOA AR 14 A
W5, TR T A, WSS RR RIs TN %R W S PR A T SE R R A i

coroutine agen.aclose ()

AR [ —ATEERER G, B R AEIB AT 1) 5 A0 A A eR RO (5 A AL B — 1 GeneratorExit,
WSRAZ R A s R ABOE R AR . P B & GeneratorExit (T RAMHRI% &) Wk [u] Y
WEERFAT K5I K stopTteration . gLy T 720 A A% i ik [l @4 4T fif At W] 45 75 %
FK55| K stopasyncIteration . WERF LA E T —ME, ZTFHFNRET] %K
RuntimeError, US4 AR T | AL HALRE , EXPULRA TP RIGTANE . 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&

JR ARG & H R R I E B . BN AT

primary = atom | attributeref | subscription | slicing | call

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

attributeref = primary "." identifier

BJEBLAURAE N — A R @ 2R B TS, ZHOT ISR bR bE . Bl S0 S gl Bk =4
PAFR AR IRAT N A FRE R . =25 X S B R B AU S ARPEZ S G ok i« X — @5 | FH B 2 SR AE
NG aaa s NE OO E W

PR A A EH_ getattribute () JFYEE__getattr () TR BEE L. R
__getattribute_ () FEIRE—AMELE WRBEEAT N5 % AttributeError,

WRF| & T AttributeError I HXGRHA _ getattr_ () Jryk, WRFWR AR yEAE R R I .

78
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6.3.2 #HEY
XA P S B A A B 3 5 2 A R B B — SO0 3 T — A2 20 38 ATl R A

iR
T 43R [l —A> GenericAlias %42 .

subscription = primary "[" expression_list "]"

M AXRGAMIBUR,, AR X I AN SRR A A TR AEL

J B8 0 W] SR AE R — A SRR B AR X S — AN X G ] i [F B E L getitem ()
Ml__class_getitem () sy H Az — R LRMPENE. SR B9, Fek 0 20 R 45
PR AP E T i —A . W THEMB M __class_getitem MR __getitem  [WHEZ
WM, TS _class_getitem__ 5 __ getitem__

WERFEAGNR MG B —MES, ERCREAEEZRREAGIRF A FHE tuple. fEHARFIL
T, RIEAGIFREPORAE A 512 e 18

XTFNENR, AMFRBAXT SRR getitem () HATHPBURLE:
Lo BRI Q2R AE— A mapping, WFIKXINFBARAEA— D PAZBG A A EEOSEAN SR, 1
TR AR TP BOX BB BRI {E . BB RI — B 72 dict 3K
2. 75, WARIFEBRE— A sequence, U‘U%‘%ﬂjﬁﬁﬂ%@ﬁfﬁ?ﬁjﬂﬁ I~ int B—4> slice (MINHAY/NTY
Frsfie ). WEFFIRAMGI T str, list Ml tuple %

IERIEE NI AR EE X 5 2] R R RE SRR 5. A, WEF?@J%‘E%%@ET@&&Z%%%I%W
FFPIRK R RS __getitem () Jrik, BIEGIRUL, x[-1] R x B5)E—5. 45
RAEDACR—A/INT P8 4 B AE U, iU E 2 IR 5 15 Mz a4 H (ST .
P RHARS SR SR AE getitem () FYEHSLEN, WIMESEN TIEFERR
BN IR S

FRER—EIRIFS], JPmule F4. PRI R — R R BRI R K o — AT
HFAFER

6.3.3 Y1

R RTEF SIS (PR JUAEIR) PSR EE AR U T ARk X A B
side I WA HBR. Y1 B AEATT:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BRAR 4 1S UANE AR — B ARE R RBAS R AR P Rt BRI 5104, PR il s
YRR AT AU A . D8 T AERIRRSE IR A%, T2l o SCRF I DA R B S b o bl
KA B A S (VI PR A & LRI UL 8 T UL iol) -

PIR T AT i e S A s — AR T T B B8R 5 3SR I i S T R 51 (5l A — A
iH__getitem () J5ik) . MRVIRIRGA G ED—ANES, MRS — NS U7 Wi
Jodls AT, SRR AT BRI . DRI — bk, WIHEHOE 202 %k
— A IERR Y R A 0 — MR XS (SRR K2R ZA2E 1 —1Y) , AR start, stop
M step JEMRF D BIAZEAP S TR ERMB KA, AWEHRIECR ] None SR,
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6.3.4 AH
JIr VR A B T RE A ZS 1 — A8 22 SR PAT—ASRTTRIRS G (Bl function):

call
argument_list

primary " (" [argument_list [","] | comprehension]
positional_arguments ["," starred_and_keywords]
["," keywords_arguments]

| starred_and_keywords [
| keywords_arguments

n n

, " keywords_arguments]

positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)

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

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

— AT AE AL AN S B T SRS NI S AN B W S

BRI AR — RIS O B R, B, WENRIYITIE. X5, K
MITIEABATAT A __call () J7ikixt g il 4e) o Brf S8k 2R 2l i i ai ok
). WS HH L —T T REX W paramerer S RETEE

WRAFAER TSR, ENSEE A T IRIEPE O B S . oo, A AS R RIS
PRIRBIRE. WA N AMEESE, WENSPOAR N 20, K5, MTENRETSH, EHRH
FERHE HX I 200 (AERAR AT 55— DI SRS W B 2 — 236, RIEIEHE) . AR AL
EPEHTE, W&5]% TypeError . B, KSR ZSAE, T (AIM%iAs00 None, &
WABFEZEN) o U SHAE ISR, AR 2 608 Ok 8 BREUE SCRAH R BOAERIFE . (38
B—H0E S, HEOAMEMS ORI, 24801 e 5 M A G AR BOAELI R SO R
TRAE AR Y 25 LS R 8 1 T L =2 XA DO 3 T 2 e O o ) PR AT — AN R FE 2307 B8 A 45 RE BRIA
{H, W&51% TypeError . FEHAMIFR T, SHEAEMMWIIRSGANHANSEIIE.

CPython SEHLAN i : FRLsC Bl n] REARALA B SHO A 2 PR N E R AL, B IE SO & ~a
“inga”, HIEARERA AR TE SRS . £ CPython 1, DA C 4B IH{fif] PyArg_ParseTuple () 3}
AT LS B0 R B S B S T X A O

WRIFFAE L IEASHE MBS, 51K TypeError 7%, FRAFA —MIEXSHMEN T
*identifier MJ¥L; TEMLHOL T, RIEXSHMRZ —DUE TEZRGESHER T (WREAZ R
(i ESHONA— 2504 .

WA R TS HNAH 52 IER SRR, H25]% TypeError 7, BAFE — M IEXSH
T **identifier ¥k, ZEXSHERZ - METE2RXBEFZSETI (] L8F1E RN
BT S BUENE N SRV E), R £ & BTSN —A GIit) 257,

W RBORH LT *expression fJ¥k, expression MR N —iterable, 3 HZ% R A5
IICESPCUTERBUMIGIE S . WT £ (x1, x2, *y, x3, x4) WA, 05y KEI—ANF 1,
o YM . MBS T —ANHE M+4 MEE B ], x2, y1, ..., yM, x3, x4 FITE I
LRI — NG R R B R *expression AEMREM I T B R BT SH 2 5, HESTEXBTEH
(PARATAT] **expression S8 - W F3C) ZATwidbs. [H it

>>> 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'

Gy
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(B L)
>>> £(1, *(2,))
12

T 5] R F [ EH{f  5¢ B 7 B4R *expression i AR I, HILSLhs X FERIRIEAS K&,

MR RBH AP T **expression, N expression WhR{EN— Pmapping, HNBESH4IEE
BOMA TS MR- DMES5 A E Al AR GE BN ESE, gty —
ML), W51k TypeError 54,

M **expression I, ZWUF P RAEAD AL FAFE . B R A IMERF IR E SR 2R 5
SERH IR AIE T T B IR 56— M IETE S . A AT 22 Python ARIAT (Bl "max—temp °F" i
eI, AHERFARES W R IR IESOE S HIDLIE ) o QSR SEER AR5 AN IESTE AR DL K
B BB, SEENREAIES, MATK TypeError R,

i *identifier o{ **identifier MARIEXSHCN BRI EO BESHCE B BT SRR

TE 3.5 JRAR B A AR bR B0 P SEAT B = A = R, (7 SO REBRAE TR AW G 6 () 2
Jei s MR SHOTREIRAE IR () Z 5. th PEP 448 JGREAIFEIL

[ﬁ%;ﬁ%l?ﬁT%ﬂﬁ, VR B RESAREE, RIEEHRATAEN None, I [WE 8Ty 2Bk T 7] 9 X 4

SRR

AP Ve S B
BREA LR ST, IR AL ASEG IR . ST 5 — R IE2UE S I E BN Y 2
o M RAIRS W, 2808 L —4 . MR PRAT recurn iR, o HAR E BREOR R 1.

PN R 5 Tk
FLRGERMOH T AR A XN BELR ORI YA 434 2 I built-in-funcs.,

R
R [ % 2 — AN S

Bl Jy i
iﬁ])ﬁ%ﬁ(ﬁﬂ’ﬂ)ﬂﬁ'ﬁ%)‘(@%& ) A A SEB) RS NS BN E L T R RE R 5 —
M BHL

I3l
YREEN __call () ik HBCRBSEMN TR,

6.4 await FKixxX

Hedcoroutine AT UAZE R —Nawaitable 315 . R §EfEcoroutine function PFRE T .

await_expr = "await" primary

1E 3.5 ATNA.

6.4. await TixxX 81
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6.5 FEHAT

FIZEA G0 LA AN B — ez BT B (HE0 e SRR A M AE A M) — Tz 84T . Ak an
T

power = (await_expr | primary) ["**" u_expr]
I, fE—RMBEE S RE B H BT, EEMAFRMA 2R GRS RR RS
PRI ) « —1x*2 85580k -1,

FAFAT SRS EOR I N E pow O BECRA R AGIE L SR A S BT Fon 2 8005
SERRKITRITIZI . BIES B SRR, S5 RS ISR

KT int EEUERIERC, S5 A SEEEHFE AL, BRIRSE A Ech 8 fEIRMIEOLT, Brfl
SRS LN float ZEELIF4 ) float ZRAIRYLEIRL . Bildn, 10**2 %[\ 100, i 10**-2 ik[H 0.01,

%t 0.0 T MR RIZE 53 ZeroDivisionError. XM ECREIGE B RR ] complex ]
fH. (FERMAPIXR5] % valueError.,)

Bz ST i REIRIN__pow__ () J5iER A RE s

6.6 —TEATIEH

A AL S BA A e sk

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

HH B - (R R o S E e sl neg () FRRTERES .
L FHE AT + QRMED FeAmig ot th KB P 280G sl pos_ () FRRITERES .

FLHBIRAT ~ (BUS0) R X SRR U Z5 2R . X x SROIUBOE SO - (x+1) « 'ERAEM
TREEGEES T invert () FFHRITIAN HE SR

A ZMER T, RSHREBINIES, ¥51Kk TypeError BH .

6.7 —TEREHE

“IUHARIBEA ARG RN W R B BT U TR E R TR R A RS EAT A
SNBSS, — MERTIGERLEEAT, 75— MERThERLE AT

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

IBRAF * ) Fehi th KSR R . IS EE LI, S SRR 7 — 12
BN P8 e AERT—RME LT, PO RO A [ BN SR AR . ARG — B LR, TP
SIRIESL ; FEALIN TR SBCrH th 2 5l

WA R mul () L rmul () FEEREEX.
EELT @ (at) I HFRE ] THEMETR:. %4 M & Python 25 A Se IlIIE 4T .
1E 3.5 HAHIA.
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BRAF /(B0 A /7 CREER) Rl LSRR . DI ECF SRR Jepidie eon IR 28280 . BBO R S i
—A™ float B, BEEHBEERMEIROVE L BRI Rl i1 floor AT RRERARI AR . BRAE

HizB¥ 5| & zeroDivisionError FH .
BBl IRt ruediv_ () Ml__floordiv__ () FFEREE L.

BEAF % (B K4 B — DS R AE S EIRE. N EEES R et o AR 2R A, 525
HERGI K ZeroDivisionError . SETLUNTF AL, AN 3.14%0.7 % F 0.34 (AN 3.14
LT 4%0.7 + 0.34), FLUBBENERIENSRZS8 - AEER—3 (B2 AE); g0 E—
EINTE A BAER 5

B SEOEBEMATECR T E USRI x == (x//y)*y + (x%y) . AN SR E o N E
PRAL divmod () SR[EBfHEFT: divmod (x, v) == (x//y, x5%Y) .

B T ECEPITIRGE SR, BT S TR R EH A THATIH N AR (CURIEE) . 74F
SR 2 AR A PR I A 2 L Python 72252 ) old-string-formatting — 7,

BAGB AT RRR__mod__ () Jrikok A E Lo

BBz, BUzfAF divmod () BRECREOE SCH T 8. WA WE A abs () eRECRF
By iF S

IBFAT + (addition) Feka th B AR . WIS HEEE AR, SR ZER P8 . fERT—
UL, A ECTRE RO M R R BUR SR . TEG—F 0L, AT PRI PR At

WA AR add () FI__radd () EERAE L.
IBRAT - OB) Kt SR R SRR e B AR [l 2R 2.
VB Sl FARIRI_ sub_ () iR EE L

6.8 BILIEH
B RLESEI LS ARAT TR ATES:

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

SRR S MUECEE LS e 2 G P S R Moo el S AS W SN o 4 I e = 4 U (= pred | = B A
WasBEal i AR 1shift () Ml rshift_ () FERBEEX.
8% n iR E SCHHE pow (2, n) FER. 2288 n e XNFEDA pow (2, n) o

6.9 ZfiEH

=ML HRA 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

& BT T S H AL AND 558, SE AR E 2 — AU ES T__and_ ()
. rand () ¥EETER B E XS

U B4k abs (x%y) < abs(vy) FERCATUAE, EMTHRARNE, HTE&ARGE, HIESE LR hE. B, BikEk
A4 Ry Python 77 55 80H—A~ IEEE 754 XU EHUE, T -1e-100 % 1100 HAF 5 1e100 MFKIERME, HHLRS 2
-1e-100 + 1100, XTEHMH L IEHF%T 1100, EH math. fmod () IR MEE RN & BA 58— NSHEMFE M E M, Kt
TEX AL R R -1e-100. AHh 7 =05 E B T 2RI R

I x WIAER LT y R, W T ARITELE x//y WISt (x—x3y) //y K. FEXFEBLT, Python £ 1] J5—
AEER, PAELREES divmod (x,y) [0] * v + x % vy REHR <.
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NI BT N S R L XOR GRE) MEER, SN B SE L2 — AN ES
T__xor () ®__rxor () FPRITVER HE MG,

| BB SR AL OR CIESR B0 AR, SR BB 2 —NES T or. ()
B ror () FPERITIERY HE SR

6.10 LLBIEH

5 CA[F, Python A LRI EHAMFE , RTATMAAR, BASILER. 55— CAFZA
ET a < b < c EFER TR SR G AL N AR

comparison
comp_operator

or_expr (comp_operator or_expr)¥*
nen ‘ nsn | n__mnm | ns—n I ne=m | nmp_n

| "iS" ["not"] ‘ ["not"] "in"

HBGEH S LA /R (H: True B False, E%SLE’J & YA T R T REIR [ AR R . AEMEE LR Python
REAEA /RIZH_E T SCPXHAE ] bool (

HBGEA AT DMERARIE, Blilx < vy <= Z%ﬁ‘?x <y andy <=z, BTy AEORE—K (L
PIFPEE T2 x <y (MR z AR SPORME) -

IERAIBEE R W a, b, ¢, ..., y, 2 NFIERK opl, op2, ..., opN HEEGEFHSF, W a opl b op2 c
... vy opN z §t% T a opl b and b op2 ¢ and ... y opN z, KEEETENEREARE
HPRIE—IK

R a opl b op2 ¢ NEMETE a Ml c ZHFAHAEMILLE, B, Wx < v > z XFENESEET
EEVER (BRUERKTE).

6.10.1 {ELL3K

BREAF <, >, ==, >= <=l |= LB DRIRIVE. PIADRGARZERI MR .

AR a5 XA —HO U REARIVHE (5 EBRPRRS) . XTS{ETE Python Hijg— A4k
SR B, XEGAEH A — SRR, H., XGEFAZER AR E M E T, f
W B AUNS o RS FAT LI TR E R IEAR S . AT AR i il e S BT
G LU R e E ST X G

A ST obJect Y (RLHESRIIE) M9TH2, FMCENTABA object 40K T BRI LT
RAUA] DA SE I rich comparison methods 4111t () R B E LI HEBAT N, #HIES LA AT 4.

BRIA—SCHEHR (== 1 =) BT RIS . B, P HIRR R S 50— SO RS SR
$ SATHRHSNEA FUURERITE. AEUHRUTNNSTS DA NSRS
AR () x is v iiEwE x ==

RIFHL (<, >, <= il >=) ?jﬂk/ﬁﬁﬁﬁia TR 2R 25| & TypeError. HUEXFERIAST M1 5 A
S5 — B HOR S AR L

MBI — B AT, BRI S R SEBLER ARRE, XA] REAIE A LN G 2 A
SO B E— S 22, Lﬁﬁﬁ%‘é@m%mﬁ%ﬂﬁaéﬁwﬁﬁjﬂ b b, W WERIAZX
FEACE -

PATT S ZAA T e BN E R LA T -

o WNEEUEZET (typesnumeric) DA S FRHEEZST fractions.Fraction fl decimal .Decimal HJ
PEATR AL PN R B Y LR ﬁﬂﬁl\ﬁﬁ%ﬂ%ﬁ%&%i%ﬁ(?tt%c TERBUMH KRB RREIAN, Efle
et (GFE) MUNIERIEAT A HON ARG B R

K7 ME float ('NaN') Ml decimal.Decimal ('NaN') J& 456, (EEF 5 I FER
HE 7 He 8 23 [ (A Lﬁ*/\fiﬁ i %Eﬂlﬁ?ﬂl%ﬁf%?ﬁﬁ% 260k Uh, R x =
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float ('NaN') N 3 < x,x < 3 fl x == x YWHIRME, Mix '= x WAEE. 78280
IEEE 754 F3HEM

e None il NotImplemented HB-E2EAGINI 4., PEP 8 # N EAFINT R A LB 24 2l is 85 is
not K7, H4REAEHETEHEA,

o ZHEHIIYF (bytes B bytearray BB W BEATIE AL N EAIES R HLEL . BN HOoTR
AR B 7 S HEA T ELR

. ??T’P% (str ML Bi) B HF 45 Unicode f A EUTH (WERREL ord () IYLER) #& 7 HLIFUE4T
A

FAF R LIRS PSS RE B LA

* J74 (tuple, list B range BYSEB) A n] BEAT B A EREG LLEL, range i — AR AR A SCRFIR
P HBE . DA XTSI E A — B USSR AR, BRI )Y U5 & TypeError,

o B H 7 L XA U R I T iR B . N BRI  BOE [ X R S H B SR AR . X
FEAFENTREBELL IR — X R A S A AR THEA TR IR E T A A 1

PN B2 T ) ) 7 ML LR I A

- WD ZTES TS, EATAAUNAREZE . MIEK R, H ELAERH R T ZEB A EE (5]
wm, 11,21 == (1,2) MEME, HANEERNH).,

- XTSRRI 24, HF S HE NSO RHE MR (Bl (1,2, x] <=
[Lzm]mﬁﬁ%;=yﬁﬁﬁ@%ﬁ@ﬁ%%ﬁﬁ,%@%%ﬁ%ﬂ?ﬁm(%w[Lm
< [1,2,3] NEE).

o WG (dict BYSEH)) 27 ZARSE WA HACY ENTRAMER (key, value) X, SHEAY
FEAH S AR 5K B

WP (<, >, <= Hl >=) ¥§5| & TypeError,
o 5 (set B frozenset BYSLHI) TR ATRFIIES 2B G LUK

BT LRGSR SO AR . XK REA & ey (Flan (1,2 fir {2, 3y #
MEGAHEE, BIA I8, WA R IEE. FHVHL, 688 TR T 56 2 H 0y
BRI SR (BRI RAER min O, max () Fl sorted () MM ALK
MHIEER)
LRI bR AL E TR B A OB
o REFFMNERRBA LB L, FIENSRBIA AT
FEVREMIE DL, P SCZSHE e ) L U AR AT R Bof 7 224 i — 2 — SRR
o MG %2 B R . Beagigid, A3 R RS LR B B % A0 45
x is yEKEx ==y
o WRVAZRMFRE . a)iiil, T3FAX V%A R S5 5:
x == yfly == x
x =y Hfly !'= x
x < yMy > x
x <= yHfly >= x
o HWRRMWAZZ R IEIRR) . A (RIER) BT8R Tk
3 Unicode #RAMEMARGIX 2> #45 (140 U+0041) F1 3 %5 4F (BIA REHT 74 A", B4k Unicode YK 2 B4 7458 -UH —
ATOAACSE, (BFFAE— e G A 0] R 2 A S AL P Bk 3R . BN, MGFE5F A TR EH T 546 C 1]
DL U+00CT TG b R34S FRi% F 4536 32%, AT DU —A U+0043 TG 1 A sk 545 (RBHIT A/ ©) i bE—~ U+0327 id{i
LY e F 4 AT Aok R,
MFFRE, RGBT 24 Unicode BB A IR THLE . X AT BES 3 IR AR E L. BI40, "\u00C7" == "\u0043\u0327"

A False, BARMAFAHERE - MHETIT WA NIFFIREH T 78 C7.
BB TR (R AR UL B T 50) WP AT AT IR, W unicodedata.normalize ().
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x>yandy > z@BKE=x > z
x <y and y <= z BHE x < z
o JIA] OB A% S B AR U . AR, R SRR %A R R 4 2R
x == yflnot x !=vy
x < yfllnot x >= y G FEaHy)
x > y flnot x <= y (WF5EaHF)

REMAFRBEREN TRaEfFm2oE (MFsmEEasms) « niESH
total_ordering () M.

« hash () WERMVIZ GRS 2. MERX G ZSE RAMFEKBAE, SERCAR

Ao
Python F- A5 il 2RI LE—HMEAN . SCbr b, ARBCAER — A E X LA Y 51

6.10.2 FRIEMNEZE
BHEFin Mnot in AT EEKI. WE x & s MG x in s KA True, HH False, x not

in siRE x in s BURJGHIME. FrA N ETFSIRSEARBDA R RS SRR IGE L, X T ORI in 46
W H R 25 2 14 . R list, tuple, set, frozenset, dict B collections.deque X FE A SR, FiAR x in

v FMTF any (x is e or x == e for e in y).
REF e R RO, 8 LY x 22 y T HIT x in y o True. — A EHIRIE v,
find(x) != -1, PR BT HALFAFERAY H, FEI " in "abe" $fiR[H] True,

ST %€ YT For user-defined classes which define the _ contains_ () F¥ERM T EE XZEEPE, R
yv._ _contains__ (x) REIBEMEN x in v JFR[E True, HNRE] False,

YT AREN _contains_ () HEXT __iter () WHFHEIORUL, WIRAER v WL T
iz 5%k x is z or x == z HEME, Wx in vy True. MBRFEERBIES] A T HHE, W
FHER T in 51K T%AFH

B, BeziR AR EAH: WR—BEX T getitem (), WY HACYFEAEIE AR
SiffifF x is y[i] or x == y[i] HFHEAEE/PNIRGIST5]K IndexError FH#Af x in v 4H
True. (WIRFIA TAEMBEAREE, WERTin 51K TIZFH.)

BHEAFnot in YOE CHRA S in MR AEHEAE.

6.10.3 #RIRSLLE

BYAFis FMis not JITAIMAEAARIRG: HHEACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRS TN id O WECRHiIE. x is not y X AEMIIEHE.

6.11 HREH

or_test = and _test | or_test "or" and test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" not_test

TEPATH BRI OU T, B0 4RI TIRARIERIERR, AN ES SRS E: False, None,
PRERBNRTE, APPSR (BT, Joudl. s, 7. E£E5RGES). TH
HAEAR SR E . P HE SO R AR bool () J5iERE M2 AR -

S i TAATE A RIS . SRS FRA BRI SRR, RAT AR R BRI UL T BT £ s BRAF 2 AR ER
10, BIS R B SL0) 75 R 2 (R A LRI sl At . A5 B A A R eI SR .
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B not FHEHSHONBMEN 774 True, B4 False,
Fik x and y HIEXF xR AR x A ERNBR EHZAE AW y SRAGF R A5 RAE
FiB x or v FIEXF xR AR x SHEMREHZAE; B y SRR [ A5 R .

R and flor #ORFRHIHR MIAEFZEELULATUN False fil True, @R MG BeRE ARSIt
TTRRE LR, FIAMRE s R— 4 H R 25 B B2 i FEA BAAMER 7455, #iks or 'foo!
P B E. oot WAAIE—AHE, NeHSECHMARE TSR B —AH/RE (Fla,
not 'foo' ZiE N False it '".)

6.12 IR{ERERX

assignment_expression = [identifier ":="] expression

BRI (A XAk “ar g Rk 8 “BRIBX” ) H—4 expression IKEH—D

identifier, [HIif<iRE] expression H{H.
— AN W 5 A AL PR C B Y 1 D) 3 5 =X A B e

if matching := pattern.search (data):
do_something (matching)

BCE AR AL L B ST AL IR e

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

J

I E A S AP R AT RAEBUNETI Fr AFRIASKL lambda 2850, R TS HAMIMES
[ if FikFXPAKAE assert, with fll assignment iFA)H 1Tk iF 20 RIS Hhk ok . g dn]
SR ARG, S WA, AFTE 1€ Ml while iHA)H.

1E 3.8 A 625 PEP 572 1A RIR(EFAATER

6.13 FHRERX

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

expression = conditional_expression | lambda_expr
FipRRA CAMFRCh “=HIZHA") TEFTA Python 125 b AT AR ML 5E -

FiEA x 1f C else y BICRIEM CHMiEx RIE. WER CHE, x FFPORIEHREIHAE; 5N
y RAEF R AL

HZ Y PEP 308 T A XA FRA TR

6.14 lambda FTixxX

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

lambda %3k =, (5 B} FR N lambda #4 AL) % H T 6] @ B 4 K. #£i5 lambda parameters:
expression &7 AE—NERENER . ZRMAXF R HELT HLAT 2 LR

def <lambda> (parameters) :
return expression
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WSS ACT L TR RSB RN . HEEE S lambda 2530 01EH BN B SR A SR e

6.15 RiEA IR

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "*" or_expr

B TSRS A B, W B ME SR FA RS R o KR
S rpRAA R . RN A BORE

—ANES x FOR THARIFEL . HBIERL BN —Aiterable . AT EAIT SR PRI AE RIS, I
P ETEIFRACE Erdn o, RS .

15 3.5 A NA: FERAFNR PR AEA v, fWIh PEP 448 §211

REME SR #EAH T, i1, WA ZOFR: EE SN N e e . aKE
T2 S B R SR SO —A e, W e AR Rk . (RS oo, N XN
ZHEFES: () o)

6.16 RIENHFF

Python 4 /x4 B o ik dOORME . (BERAEXT IR AERAE I, A I e T Mok {E.
TEPATIU T, FaRA R RS AR e ek E.

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

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

6.17 EREFMH

RS Python ST L SE T BEAT T 845, Mttt (mdedhe) BlmRiisedt (m/adhiE).
A BT NRIZ AT BA MRS . BRIREE BCs], NS EA I O B3R . MR T
WNIIEBEA N B R HAEN (RARBEARMNG ZEAEH).

TR A A AR RS A AR e, HRA ks S Erilid i e 2 A B iy
P

88 Chapter 6. Fikx,


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

The Python Language Reference, A {Thi# 3.11.14

BEF ik

(expressions...), g s A F5 2 W RB X, JIRER,
[expressions...], {key: value...}, FHER, £55875
{expressions...}

x[index], x[index:index], x (arguments...), x. JHE, ¥, #H, BHESIH
attribute

await x await FEIAF

* * %jj—i

+X, —x, ~X

*Q,/,//,%
+, -

<<, >>

&

A

in, not 1in, is,1s not, <, <=,>,>=, = ==

1E, f, #4674k NOT

P, HMFER, B, BERR, BURC
T

L

i 5 AND

F Ak XOR

Feeg OR

FeAIE A, LR A BRGS0

not x fli/RZ49E NOT
and /K% %5 AND
or /R Z 48 OR
if --else FArRiR
lambda lambda ZEiA=
= MRAE F k=
&ix

SRR * SEE N RR AT AEHA M R S (- TCiZBAF, it 2%+-1 4 0.5,

O & BEAF BN Tk Uk s TR & T S R RER TR Se gk -

6.17. FHFMER
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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

7.1 REXIED

FREANTHREMEAM (KRZRAELHELANXT), B3 GEFFEL) W R G~k
A T AR L 7E Python W, S AR IR [B{EA None). FIXATHE AR HAL A 7 Xt & feirr B
T AR . FkaE R AIE:

expression_stmt = starred_expression
FIRAE R AR ERFBATIR (WATRE N R —3RIA) BEATRIAE.

TERZR BRI, WREGR(EAN None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI —ATITE NS AR i (BIAME DU MRS RN None, WZad AR A= A AR % it < )
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7.2 WR{EHIET

BT A TR AR () SR RIRREE, PARIBEURIMEST AR R 148 51

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref

| subscription

| slicing

| "*" target

(GBS FR R —35 T BAe 3| A, 33 20 7 ATAE . )

WRAE PE R 2 X E IR IB AR TRAE. (W ROX AT RE D B—RIA(EUR g 5 o1 3., e &
E—ATEH) TGRS RN B A B IRESS B AR5

BREEARE H AR (502%) Bk TH e L. Y HAA— a2 (Biks . ik q) rd
JRGR NI, R AR RN A A TIRAE A P HA R, A SRIRE R A T e B RES A 7. 4%
FhZEALAT RIS | 1) S i X R R i U (S ek R R ) —7).

RGRAEA) B AR R 0] VRS T B35S SO 355 09, HAREAER AT =X I e 3.
o WRBERTENEHANES . vVEETRIES NRE— IR, W RRES 1% E 5.
o A

- AR EARSIR S A BRI B AR, XA IR HR: WHxR g 2= bngis 5 H
B IR — R ) TS i R AR G o % n] I AR G i TR 4 T e A 2 5 A 1 O B (.
ZMEHARZ A H AR % RO SR BRI SIS N AARZ IS B AR SR )5 %]
ARG PR TS A PORE L 2 B AR (GXRFIR AT LA ES) o

= N AZXF RN AT 5 H ARSI FA [ TR AR QR G, 33K SEITURE e A2 28 4 1A I 45
WRAELEE X I F AR

X GIRAE 45 B H AR A 4% DA T O 2R I E S
o WERBETCAIRIAT (£5K) -

— MR FRR T Y H B olobal Enonlocal EAH: %4 TG40 324 11 )
TR 44 2SR R 42
- EN: ARAFRR 0 BIF0E B 4 R A4 AR nonlocal FRifE o2 a4 25 B X4 .
WAL FRE L0 WERFRE B 40 . X T RE S 30 A9 40 /8 B 24 PRI S i 5 T80 N
T, 1S REN R ARSI HAT g (WERAEAE) .

o WRZXTGCHEMES I H 5P ERIERSYORE .. BN AN B IR R x5

HNRE| K TypeError. HXTR M ERBF I TRIEXT S AE 415 B e ISR e ToE A TIRAE
25| %54 GEHE NN AttributeError (HIFAHREIEK) .
R R SO GI HE s | AR FAF P R B8, A5 ) 23858 a . x AT PAT
MLl @ (AR SE BB AT ) KE . MR a. x BRI E ML Bl @, HArnsE
IHRIENZ LG EYE. I a. x BPTR HBUA—E F5 mAHFE R e e Qi ik K45 m—A 2808
P, DUZEM 2 A B S S A A R AR e

class Cls:

X = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E M b g, BN property () BIEIFFLEE.
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o AR ER A SO0 R R FRA S POR(E. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR (4 2R 2 R T 51
. WEREGIITER, H55]% IndexError (ARHMBUT FIE A R ANH ).

WR SR AU — XS (Bl FARLAURA 5% i SR RN R 2R AL, SRS
Hh BRI ARB BB S A SEAME S o I R] PASE e — S AT SN I DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

TP HECTR, SM__setitem () JrFtMiaE 4 Z%L.

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
Tﬁéi%?j)#o YIA B T BE 5 WO 72K AR TR], X & 7E H bR 2 e i Ag o0 T e As B br 3371
(RN

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

ERIREN € X EWELATFHSHFANESE “FR” W70 (Blila, b = b, a &XHH AR
HIME) , HFEREA S B ZTE 2 AR ESEMNLEZELHITY, XERSAS NEE. B, AFEFE
FrFTEIH [0, 2]:

- X
I

=1, 2 # 1 1s updated, then x[i] is updated

S

PEP 3132 - " Je il 0% S 574w
X *target FRERIFIE LR .

7.2.1 EER{EIED
SRRV A AL A BT o s IR ) 50—

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop — ny=mn | wn__m I Wx_—_n | "@zn | n/:" I "//:n | no—mn | LIS |
I nss=n | Noc=n | ne="m ‘ nA_mn | "|:"

EBRR2 —17 T R =S e 3.

SRR O F RIS SIoR I (SRR IR, WA AR TS AT SR E) |
WIMRERC 2R T E N GES, FEAFE IR A b R 2R (.
SRR = += 1 TSR % = x + 1 JBRMBIFER SN ., R
A, x (UAHORITK. TTEL, (ETREMIRL T, SBRMEHR R i i, BitRusEF R el —
AHM G IR AR, TR E IR %

AR TFHERI, IR LA PR XA TR B, ali] += €00 HAAR
alil, SR £ (o) SREDEIFTIEIE, BUREARSmE a i),

TSR R ELTALRN S A B RIOIAMIL , S R BALr5X S 2 A
. 20, 1T TAEAEAE FRORBRIETT I BIAMR. , SRR BT B Sl EE
il

REFIREES I EBR, HM BRI 5 T2 o 5 0 B0 4 IR
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7.2.2 #HERENREIES
F ik IR R R BB ) r A o B AR T AN T e () S —

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

HEEALIE 5] ZERHET (R H AR,

Xt AT B B A IRAE H PRIt 0, NSRS AR s A i, AR S ORI - A— IR
HEIRJENE __annotations_ W, X ANRAERMIR (WONAA SPREER) BUNFIBORIEARER T
o BEIE A RS HAE B HA T A PAA T I QSRS e AR & B Bh R

XA AR H AR OL, AR A BB Ik, AR BORIE, HASRAT.

%g;&ﬁ%ﬁ@ﬁﬁ)ﬂﬁwwﬁﬁ, % A4 B A ZAE S SR A o A 446 N 234 bR B0V Y 3l P
3K RAT -

WA T, AR S TEX AR SR 7l (WISRE A ) BTSRRI . W A fERACH
FRE A FOAGAE, MR X HARRIE, (HiR)5W)__setitem () B _setattr () WHEIL.

S

PEP 526 - 28 i brii: i i
AV AR B (AR ERSLRIAR &) RAWNERE, AR S R I TRk

PEP 484 - 23715
ZIBUEIN T typing BHPAE N ZERARER MR HEAT R, W PGS THA IDE FrEfl .

TE 3.8 MUA B A AR B BUAE A bk R IR AR VP AE A 1 AT R IR 2k UM R B 2 A 2k X
(Bl E RS R THFE ) & FEOEERR.

7.3 assert &)

assert 15 AR TEAR P Pl AR HE T = 0 feT (7 2

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

TRIEAIE S assert expression ZfT

if _ debug__:
if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZT

if _ debug__:
if not expressionl: raise AssertionError (expression?2)

DL ES B B _ debug__ Al Assert ionError H AR ARIN B R E4RTIBE,
FSHE_ debug_ EIEMHNOL R0 True, ZEMRIALATY False GRIE @ AFFHENA —0). HISLES
IR LA, S P A MO AR 22y assert ) % H AR R0 o 380k B A PR I (5 P 2 e
AR AR BB MR«

MR __debug_ RAREM . N EAZBIEITEMRGE SN HE .
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7.4 pass i)

pass_stmt = "pass"

pass MR — BEPHATH, 2B KA. B LIEE LHRE - RE N EF AR ERITE
T ACR I SR I 2, 5

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del {Efq)

del_stmt = "del" target_1list
BRI E i, SIRMERY € O AR 2. IR FFEAIEN], et — LR .
H ARG R B3R A2 22 A5 B U W B B — 1> E A

ARE I BRI A R0 el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e WA 1ER—
R global iBA)FHEM . WRIRLAFRABIE, K25k NameError,

JERIET N HIBCRIT] R BN B 2P B2 FH B S AU 5 R — DU B S TIRE S — DA 26
A=Y (HEV X — e iU R X R GER) o

TE 3.2 A B AR T AEZ BRAS T, AR — DA R B B AU H i B i ZE R B, R AR
1% 25 ) R AR Y

7.6 return iEfq)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR TR AR, ERPORME, BNPA None L.
return S EIJFYHTREIAN , HAZEHS I (& None) /AR [IE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERERRE, return iIBRFRARARC T FE Stoplteration #5] %k . REIE (40
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| K. —PIEZM return iERTEF AL NG R BT S R EOEAR IR,
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7.7 yield {&7q)

yield_stmt = yield expression

vield {EAIAETE L _FEER T yield 7k X, yield 1841 R 4 WEAE A 430 yield 22k 28y it BT b 45
HRAES . Bilan, PAF yield i#47)

yield <expr>
yield from <expr>

L [FTPATF yield FiAE4)

(yield <expr>)
(yield from <expr>)

J

yield FIRAAE ) (AL E L generator BN FEHT ,  F HLACHE T A5 s eR B sREUAR NS A pR BiUE X
] yield At A ABEAHZ 8 SR A 2 A5 it ok 00T I 1 PR

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, ME51% RuntimeError SREE/R AL T4 IR,

BB, raise 2 —PNFAIORMEN ARG EMAUN BaseException B FRELH]. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

U SR KB A2 BRI — I SO HUREIENY ¢ raceback__ ik, fraT M0l
—ASERTFH with_traceback () SHH A BB BTN G (Wit BT — 5593
HHEWRIGBAISH), hiGh:

[raise Exception ("foo occurred") .with_traceback (tracebackobj) }

from THIH TR WRGIMZ T, WS A Rk KB — A TR R s, s — A
FRAR—AHEO], EFHEN __cause__ @t CH— DA GEME) BOBKEIPTT | RIS g
BREXR TR, XNIRFPEBI B A8 7 5 LB __cause JEMEHOCERE B3|
K FH . MRS R ARG, WIS R BT ED -

>>> try:
print (1 / 0)
. except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

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

A

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>

(BT )
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(% L 50)
raise RuntimeError ("Something bad happened") from exc
RuntimeError: Something bad happened

MO A A H A BRI A0SR B 57 5T A SR BL R AL 2 R U AR . Sl DA o
Mexcept B finally THMFwith BAPRAI. ZHIKRERFPRKEHRER _context_J&
;]ﬁz:

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

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

A

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

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

S HREREAAE from FAIH T E None R A :

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

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

HAREEWNEZERETETy —TEE, XS ENEETEry &5 —T & E.
TE 3.3 A K AR T None MAE ARV IANE raise X from Y HH) Y.
HINT __suppress_context__ JEMFEIPHIFE LR X HER.

TE 311 A R AR B ARG B R i [ e e xcept TRIPHE, WISHIRLIN raise iR EHT]
KSR PSS Bl . FEZ B, RS A% S B W S P R 14 a9 .

7.9 break &%)

break_stmt = "break"

break fEIE ERS BT for Biwhile MEFR I M, (A& H BT IGER A0 pR B ek 28
SR BRI AR .

ERXALRTNINZIEER, MR LR else T4), BaBkdix T4,
R~ for fhERibreak JTALS, IEERIEH] H bR R H 2 A

Ypreak FERIRAE N WA finally TR cry BRI, % finally TR SEHEITREFHEIE
[Pin 3B
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7.10 continue &%)

continue_stmt = "continue"

cont inue fEIHRIE ERSIMIT for Biwhile MEERATR BRI, (EAS BT 0GR A A R 4k
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 | "."+

FLA) import i55] (AN from F4)) S0P IIT:
LA, WRA LEIR S MBI R s
2. FE R 44 A ) v ol import A S A A6 B AL VR I E LA AR

YA G 2 T4 (HESSWR) XA B A TA) 2 BIERAT, 0 )5 28 ) 940 T 1)
import 15/ —#E,

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 I, HE as FRATRS FARIRIE

o WEREA IR E MDA FR, HACT AR frm R A, ARBR A 4 B 0 2 21 Jeyb i 44 25 7]
PR B S AR5 -

o QRS ARBIER R S B, AL SR Y B S L Y 4 PR R E B R i 4 A
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 AT BNZEM:, WH5]& 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 R S AR R AR 4 A R Rl — N2 __all_ RASEOREfE R WA
EXL, BRAR DTSR, Hh WOz i e Lee A4 TR 75 __all__ T 4
FREREWE A A I L M7, WR __all  WAHUE X, WAHZFREGRESERI G4
2RI ITA AL T RIZFRF O ) T80k, __all N4 FEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WELAFEA R FA - from module import * - (UFERIHZEG B AVF. ZlAe Kek 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 AZH A E BT AR I RS .

Bl % —A> HiTHE M import FHMtiF 24k module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &4
future & &) J&—FREF X ARIEAR IR 2, T8 BB Re e LY, 24 (5 A4 o 1) R SR 34> Python AT HRUHH AL
SRR A TR O S

future TEAJH H B2 AR TETE 5 P 5 A TRAREUCER Python RARMA 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 {5 ATESEITRRIF LA ALE 1 3. W] DA A future 1540 2 BiiAT A
o B SCRY AT AR (WERAFTE)
. R,
o 2171, AR
o HAth future iE4],
ME—FF 0l 1] future i50) 1R A7 (20 PEP 563).
future 15/7) BT )2 F B BTG 7 245147595 S~ Python 3 ATiAT] . H A 4145 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
future 15A7E Jm 135 I 2B AT MR AR B X2 A T8 SR A8 o 3l A A A [R] e AR R 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, SRt as ZEAE PSR A AR DA X, AR A future #5A) 60 & AR MG FRE
W25 | K& rie i i .

BEIEE TN SCEATAT import A F] : AFAE— DS SCRAFA U AR R __future_ |, BRTE
AT future THAJI DAE R T AT

F N BB 4T BE X BT future 1547 T 5 A 45 o ek o

TR R AN B R A AR AR 2 Ak

[import __future__ [as name]

X F9E future 15475 B R R4 B0 Rk TE LB EVERR §1 A48 import 1541

FEBRPER T, BB R exec () il compile () VR4 AR a5 s 30 T— M 44 future
BRI M 2 kel i future 154) BT JEBRAIEIEANE Lo AT ] DA AZ 4 compile () HY
IS EORE R - TS 1% R R SRS T RN

TERZ B AR R A ALY future B4R TEMPRERS 210 S B AR QR — AR )R 3l
T -1 358, HEAT AL TRIT, HIiZBEAE S future 154), ERHER B SE IR
PATHIA Z SR 5K

S

PEP 236 - %] __ future__
7% __future_ ML AIHE L.

7.12 global &4

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

global {EAEAEH TR YIRS . & EWRE TS bR R iR s & R i, B4
JeAE IR E AT REAN FHE] global 4T, Aad H fAR Bt AT PASE a4 Jey AR e I A s B A 4 JRy AR
TEglobal iEA)HH| H A A FRAGHE [ — A E Y% global 1Bh) 2 Hi AL E Pl .

fEglobal EAIHH A FRARER E B S, MARRHENwith 1B except T4 HFR,
AR for TEER E ARSI . class X, BREUE X, import HAJSAS EFRESEE,

CPython SZBRANY = 24150 i) SE BLIH R 5 ) ZoR Fra 1) _LaRFRR I, (EARR AR S X R A i, oAk
K SEBLPT BE S MOA SR K, TR AR R e 1 5 S

R TER S global BXHRNTEITES . B global B4 B AT A IS EAEH . 475
o, CETEIRMLA N E exec () RBCFAFHREURL T S H 1K) global 1EA)HA LM ¢.4-1% ek K0 FH i
RS, AL SFE X AP AR P RIS A & 2 B S R B0 AR AS H Y global WA . XA
FEE T eval () il compile () %K.
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7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
nonlocalln/—JA{E?EfEfﬂ'EHE/J%ﬁTEWZHIJTFJEEG@A 1@%@*55&6’]%‘%5 SR DAIMPA AR R, X
FhOJREMREZE, N EMBRAT N2 E B R R a4 251 . A VPR B I S E A R

fERIERASN HAE A (BEBR) A g A B

Hoglobal IERIHFHIHIIL AR, nonlocal WEAIHEI YA BRI 1) Z HIAAAET (5 1 s
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal WEA)HEH A FRAE 5 Z BIAELE T RV ek v i 46 Al 52
ZUL:

PEP 3104 - JjRIAMN2 1R80P 758
HFnonlocal IEAIAIFLTEILA .
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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
AR TR A G R . BAS T RSk PA— M ME— AR B SC B IR A — AN B2 4. 1A Ik
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

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]
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%E%ﬁ%ﬂé%% NEWLINE 453, Z J5rEERbE— DEDENT. il By R Al 52k 1Al a2 A— A
REAE MBI KB PR RISk, RIS AR L (CBASelse’ [AIRELE Python H i1 BoK 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

m.nmn

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 PINATH L ILIER.

S AT break FATEPITIPRF L LI HAMAT e lse FHA STtk 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 K BN Y4775 —iterable XF 4. FFEF X% 0] 2% 480 G 400 78—
A~iterator . B f i A0 A TR BER 88—~ 4% BB 060 F AR v ) IR (BRI B R 25 H A8 36 (B LB AE% 9)),
ARG HCR B AT L R AT X Z B A SR R I N S H R T Sk R, WsfAiqe
else THJHFIGMRADH, WITREBEAT, THLL5053F.

A TR P break EATERATHHF L LR EA AT else TAIME BT R R cont inue
ﬁ’jﬂﬂﬁﬂiﬁﬁékﬁ%ﬁﬁxﬂhBﬁ*ﬂ%%a‘#%ﬁ? TARLEEINAT, BUEAERAE N4 else 1)
AT

for éi)ﬁﬂ o HFRS R P R AS R TIRE . XORF A R BRI BT A TRAE, AFEAE for TEIRA )
iy

104 Chapter 8. E&1E4



The Python Language Reference, A {Thi# 3.11.14

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range

FI ARSI 48 FRAE DR RIS A B, (FR R FPSN =S, M ENTRHR AR S PRI $2
A NERE range () REABBAULATTZERLIFS. fildn, £ range (3) FERUGA: 0, 1A
2,

TE 3. 11 JUAS KA AR | BAE VAR Rk A 3 P 1 B T &

8.4 try &4

try AL — AL A E S AL B AR S B A G

try_stmt = tryl_stmt | tryZ_stmt | try3 _stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally"™ ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A RFAFEWELE R M7 — /B, AR raise 4R H 6 BT ATEraise 1% 5 —1¥
.

8.4.1 except ¥4

except THHRE ~PMHE RIS Yery TRPICRE AL, FA AR AP Bk
1o M4 try TABESRPEA SN, FHRZX R ALK E . HIRRAE A except THH
EHEN GRS R T . MRAAAETCRIAA N except T4, WEMIURRE—1; EFRFIL
FEAEAT S W Tl Rk except T4), MFGRKXSPORME, WRGRXG SR ENFHE HE"
Wi T AR P RIS e AR — DR GO R N G RN R B HAk R Uk %, B R A R 4
AIREZ e HE N R A AE BB S H BT, WA SO 5 1% 1 A Y o

WRBEH except TH) 5 RAAHILE, WISAE D ACTERIMLE R FARSHE 2R 578 A FEaS

WRAEXT except FAISKHINZIRACRIEN G 5 1 5%, WAL PHAR Y I iR 18 2R WO H A A A Qs
AR ERSXEE R E R (ESPIUER B cry RS IR RRE) .

B —DILEH) except THII, REFFPIREL X except THTE as REFZIFHEM R, W
RAFAEL B PRI, I H% except TRIBUHBAFBIAIT. Prf except THIERLAUA Al AATHIA
b, BRI R A R, SRR £ oy R JERSEIAT . (GRS QSRR A — S
FAEMMRER LIRS, IF B KA N2 A PR try FR)H, SN2 B G A S A B )

Y as target KA HMERS, BERAE except THILRIPHE R . KB4 T

except E as N:
foo

' RE SR AYGRAR, R final 1y TAIESIR T 5 — 54 Bi5lZmSasS8un s amE k.
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BTSN

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

X S IR A — AR PR A REAE except THIZIRGIHE. S SU0E 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 THIMMIBHBAHIITZ BT, FRRHRATLE sys Bp, AR EE AT AN except TAJRIEA]
PRNTRIE sys . exception () B, HEIF— AR AL, (RIFAE sys BEHLH Y 53K PR
BEONAE M2 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* THIGHIHRALHE Except ionGroup, HILHLH) S FALRHE Hexcept HHHI [ 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 —AB> . BT AR Z PAT— I B P A DLRE 5 5 i —
MrEdl. ANNENAEHEEZH A except* TAPRAE, RIS 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
t+—t—————— 1] ———————————
| ValueError: 1

FETAR except * THIALTIIFIA SEHAMLALRITHANT| K, 145 except~ TABI RIPTH A
A AL
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M 3114 BTG, AEALBIREAS ExceptionGroup B, HIBRH except* THGIA—A 5, WA
W AT DA BB ExceptionGroup.,

WERGE | KW e A — AU LR S RS except* FAHIMIILEE, BRFREHZRIT H B 25
BT R AR

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

ExceptionGroup ('', (BlockingIOError()))

—A~ except* A —NILHCAYZAL, If HILRAIURGE & BaseExceptionGroup 12, AH]
PABfrexcept Ml except * FE[A—Atry B . break, continue fllreturn ANA] AL except * T
GILLS

8.43 else ¥4

MR BT vy TRMRINBA T 7%, IF HEH I fTreturn, continue Bibreak {4, AR
else THIFFHIAT. else IFMPHREASHZAIexcept TAJALEL,

8.44 finally ¥F7

WIRAFFE finally, BRHEE A EH FE. cry TRSHEIIT, G {Eflexcept flelse F
Ao ANARFEIL LA R AR AT AR AL BRI 58, IR TR 2GR ARF . finally FAPRFREIAT. 2R
FERRF SRR, BESfE finally PAMERBYHERGI L. MR finally FHAFIETH 17,
BRI B 2SR R E W R 3C W finally FAJHAT T return, break 8 cont inue 154],
B ORAT ) S S 5 5

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

£ £inally FAIPATIIEIRE 700 A BEAREEN i (5

M return, break 8{continue iEAJFE—A try..finally B4t ry T4) B AR B bk i A7 Bt
finally FHMSTE CEIFED PdAT.

bR B3R (B B S AT ret urn IHADRYUER . T finally TRIECERPINAT, HILLE
finally FAIFRIATIY return iR R RS BEATHY:

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

J

1 3.8 A & A4 T 4 Python 3.8 2 i, continue iAIAAVFAE finally TAJHMH, X2 B
PRSI HAEAE A A 8
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8.5 with ig4)

with 0] A TEEHA M _E N S UEMEE (& Mwith 15 4) L F L8 72 2% —37) & X B AR Bt 30
1o XAVXIERAP try...except...finally R TEEE A EHLE .

with_stmt
with_stmt_contents
with_item

"with" (
with_item (
expression

"(" with_stmt_contents
"," with_item)*

14
["as" target]

","? ")" | with_stmt_contents

WA A “WiH” Bwith BRI

L ER3EREA (18

A

with_item HEFIAYFEAI) HATRIDRIA £ CEH A

BA LT CEHE__enter () VMBEJGEHH.

WA LT SUEBIARI__exit_ () DATRJGEEMIA .

Ml bR SCEBIER__enter () Jrik.

WER—A B T E wi ch i) h, WHEBIRESN__enter () BYIRIAME.

s with IBASPHEWNSR_ enter () FERKKARERLRE], W exit () FfF—EHH
o B, GRAEXT H b5 R IR & AR, ERRY EAEE )k N & AR A R AL B, &

WS 7 2

WATIER A

WL R SCEBIER__exic () k. WASERARE SR H R SE80y, WA EAIE
W s B E NS BAL s exit_ (). HMIE, FHRE=A

None Z%{,

WREARRR R SESEN, IFHRE__exit_ () HIEMRIEELA®E, WiZFESYE
W51k MAGRIEHENE, WS SPEmH], H G dTwi th IR R RTER .

SRR A T S VAN R, Wk __exit_ () MERIEHES B2, IFSTEI%RR
AB I 0 R AR A B AR T

PATR ARG
with EXPRESSION as TARGET:

SUITE
e L ST

N

manager = (EXPRESSION)
enter = type (manager).__enter_
exit = type (manager) .__exit_

value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not exit (manager,

raise
finally:
if not hit_except:
exit (manager,

*sys.exc_info()):

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

eV L BT

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

WA B E S W E 2T 2 T H B SCE B . Bl

with (
A() as a,
B() as b,
) 8
SUITE

TE 3.1 AR AR T SRR~ B e RIAA
TE 3.10 fiA & A4S 8 Support for using grouping parentheses to break the statement in multiple lines.
S

PEP 343 - "with” {4y
Python wi t h iFATIGHLTEAA . HREAURB

8.6 match iEf)

1E 3.10 AT
PEPCTE A T AR IE e . TRIA I

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 SRITR I T

Bt IORE % — MR A (BUE case J5), —ANERRE (BIfE maten f5). WBGt (MTREELA T
Bist) 455 FRRITIEATICAL . ik

o DEPECRCIECRI (B AR R s k) «

o WRERFICICAESEE B — T B X7 PSR GARAE N 2B he
Y match fl case J&soft keywords
S

« PEP 634 — At pic . Bl

« PEP 636 — £ LRI HC: 20
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8.6.1 ik

VEPC R f) 2 AR AR R AR -

L X EFFRIRK subject _expr RIJGHERAENICE A BARfE. R BirRs A EEs, W
{ifi Jf| the standard rules 4 7Z2—/>J14H .

2. HIMERHIK 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.

i FEBGQUCEC RGN, — 2T RE S . AN BRI T R M UL A TR 405« B Rt
AEAN NS RAEICRER WS R FFAAE . B IRAT R TS0, WTRESA BT A X2 — A ER
R, SRV SIS N AL o

3. ARAZA VRS, HF HLSE T A 2R (QIRAAAE) BRAE. TEXFPREOLT, PRIESE AL
A ARG E -

o USRARIRAE M E B, $fT case_block T block
o N, RrEHE B EZ R A case_block .
o WREAT IS case B, PUEIEAA 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 (B2 case W—&4) ABUSALA BELL case ifAIH ARSI T. BT RHMIEA R : if 2
JeR— Ak

YA guard i case HPZERAEWT
1. K #r case AP @G ILAL AL . QAZAL LR R, WIEARXS guard #E17KME, fdF—

A~ case B,
2. MEAZAECILHL S ), X} quard K{H.
o WER guard SRIENE, WL case B,
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o W gquard RAE MR, WIARBEHZ case B,
o WRAEXS quard sREASREF G & T 55, WREFREILE .

AR A RIER, FRATERAR . ARBERENFMNE —4 case HE e f5—4> case HUKIK B
APEAT, VTR M case HoRpgiBhad . (Wi vl, ZYsRBUREN I 73T, ) —H%H 17—
case B, ZPRIGRAEMNZH B4 1.

8.6.3 W SEMECHY case 3k
W E VEHE Y case HL g REVCEE AT A T L) case B, —ANVCECTEA] e 2 W AR — 0 VUL Y case B, fif H.
WG

WSR—A> case P LRI, I HHAIZ 0 E VLR, T2 PO N 20 E VERCH . ARFATAT DA
BNTEIE FAE]— AR SR BRI AL, AR A XA N 2 ab E DLy . A PA MR e e i
PERCHY -

o ZEMEE 2 b i TERLIY AS 43 5

o AL F DA h i DU Y 2 A X
o HRAEX

o WBEFFHERX,

o FES R E PERLEL

8.6.4 {EX

ik A T AR EBNF FEERTS
o 75 SEP.RULE+ J& RULE (SEP RULE) * {fij 5

* ff*5 |RULE J& {6 75 52 Wi 5 1 i) 5

patterns WIZIEHZ:

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

NIRRT A RIS 27 DARBSCRER, ST Ui (B4 Raymond Hettinger $2 iy
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 &R
AS BEFUR KB a s Ze MBS B AREUE T IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEA LR M, T AS it xR, FEHAMEIL T, AS BIRAKFH IR Y as KEFHIDIAFR
Y EHVCEL T . capture_pattern AHh _.

fAiM&2, P as NAME $45 p UL, WI)ERHXE NAME = <subject>,

FEHERX
FIHERLON Y. Python FHI R ZHF @i, 1HEA:

literal pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

FEN] strings FIARIC NUMBER J&fEstandard Python grammar W5E L. XHFE=55MFEHE . AR
BRI R SR T

signed_number '+' NUMBER fll signed_number '-' NUMBER JEI 2 HATFER T4 BATERLAL
R — AR A T — R Bl 3 + 45

RIME <, LITERAL H&YE <subject> == LITERAL IVLECET) . XT Bf] None . True fll False
, i is BHEF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — AT RIZR _ AR (1 BRI A& ) . BaW4fE wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P B S REPC LN . FE L 0f PEP 572 IR FRA G FATBAL AR N 2 P AE SR
B R E RN B — A R i, RARAE M global Binonlocal iffy.

S 2, NAME BUg eVl i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

E HAEARB BN 5. @w g FER—MriReF, RIEZ7E match B HAREEA .
guard fil case fiiE B2 anit.

fAiME 2, _ A UCEmY).

BEERX

{EARA A Python P A A ARIG(E. 1HYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

R Aty L 44 PR (AR ME R Python & 35 A AT HLIU SR Ar 4. AR A5 B ARE LS5 A0 5
BPLRC ) (7 == MRz EA) .

fAiMiZ 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. WREARER st . bytes B bytearray BB, WZFHIRAIEHLKIL .
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 YK H collections.abc.Sequence HJZE
e Wil collections.abc.Sequence [ Python 2%
o % E T (CPython) Py_TPFLAGS_SEQUENCE FUAF{ZIY N B2
o YR IR — AN
THBRUEE A A2 T
e array.array
e collections.deque
e list
e memoryview
e range
e tuple

#ik: RIN str,bytes fll bytearray i AARERREVERLFFIKLA .
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ik HRPAIM KRS len O (RPEE __len_ () HHB0 3KA5. ARRERS AT RES AZRU T4
XM ARG REFR .

i, [P1, P2, P3, .., P<N>] {UZEd LA B VT EL ) :
o i#F <subject> E— T4
e len(subject) == <N>
o ¥f P15 <subject>[0] HFTULHL (EVEE M ICHEL AT LASE & 4451 )
« P2 5 <subject>[1] HATILAC (3R L ICHT AT DAGSE 2 %)
o e 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 BREXT B ML HARE) get () FERNSEIE X FTUCES . VEEEAEEET 200 B 2477 T i
i, MIAREN _ missing () Bl getitem () BJEEIE.

fji&Z, {KEYl: P1, KEY2: P2, ... } UZEWEDA IGO0 PCELS ) :

o KA <subject> JEWUF

¢« KEY1 in <subject>

e P1 5 <subject>[KEY1] FHILH

o e BRI AR U DA

S AERLAITE S, WUREE SR PATFILRhZ —

o 4K H collections.abc.Mapping {2

o WA collections.abc.Mapping [ Python 2%

« %® T (CPython) Py_TPFLAGS_MAPPING FLASR{rI N &

o AR E R SE
PR 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 HISEHBI, §|A TypeError ,
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLM.
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
o WRXT| % TRk AttributeError PMANRRHR, %F W 2P H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

L T, RPN S T S F RO BT IR, IR, B PE R Sk
Wes AR, WA F— SRR

T AR B R RS A VLR T, R R T
WMRIFAE NV B, FEICE RS2 name_or_attr i _match_args_ J@MRH Gk X 5
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHoEE.
o ARG K—NFH, BRI .
o WRLRPMEAZE—ATed, WFH I B % TypeError .
o I ERIIBERBYE len(cls.__match_args_ ) , J5| X TypeError,

e O, A BB i & i __match_args_ [i] B it o X B .
__match_args__ [i] @S2 — N FAF ;. WHRAZE W5 & TypeError

o WA EB K, 5% TypeError
Z Ijl_‘:
F A R AR X BT 4915 B A%k

L AT R BRI R B
UNIREPOR N SRS il Sy £

XFPAF N EZA, 0 E TR AN F
e bool

N

e bytearray

e bytes
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e dict

e float

e frozenset
e int

e list

e set

e Str

e tuple

BB BH, SUBGUREI RS IR R KR TIURL. 40, int (011) DC
B O, (HRITRE 0. 0.

fAiMi S 2, CLS(PLl, attr=P2) {LHEW & LA FE O PCHD 3 :
e isinstance (<subject>, CLS)
e I CLS._ _match_args_ JF P1 F kit
o XFTEAKEIISE attr=P2
- hasattr (<subject>, "attzr")
-} P2 5 <subject>.attr JFFTVLHAL
e R IR K B SRR AR

o PEP 634 — 254Ut : #07E
o PEP 636 — 254k ittt : e

8.7 BEE N

BRI SOBER RS T P 1 RE SR E L (B WA R 2R R 4 —7F)

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

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [paramete
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_:
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
I Whkxn parameter [","1

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 W PATIEA] . B IATI 278 24 B JRrils iy 44 25 18] HORF eR B4 BB o 21— AR B0 5 (R
Ef\zﬁﬁﬁ?ﬂ%@%%ﬁ) o XANERECT A SR S ET R a4 A RIS R, VB R BRI A4 )R
fin 44 25 6] o

PRBUE SO AR S IATREUA S FUA 2 e B8 1 A S AT e A
AR RO ) 55— T B AR T S MO BRI o TRt R B KL docsiring .
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— A BRRUE ST AR — DB A decorator kAT . 24 eREHOE SURRETE 6L 3512 pR B0E SR T3
RSB AR A IR FORME. SRIEEPRATR — DRI R, B AR B G E—S Rl . H
B AR 2 PR A AR AR B R . AR de & DARRE Ty X o BIAnA T~ ALY

Qfl (arg)

Qf2

def func(): pass
KREENT

def func(): pass

func = f1(arg) (£2 (func))

AFZAAET AR B BT A S B S8 E 2 44 75 func,

1 3.9 UK A SBOTTETA AN assignment_expression Ho¥i, {ELHINA,
ISR, HEHS L PEP 614,

B—AWENT 5 BA A = A XXHMIEAN, ZRBORec o h Bg “BONESE”. XT A
AEGMENIES, KX R argument W] ATEVA I 8, FEBUIG 0L T & FTESHOBOAEREC. I
—MESZHABIME, JRZra1E"" Z RIS Wb B A BOME - XA )R BRI AR AETEA
ik,

BRINE S 2 AERAT PR B SRR e EATHITFPORI . X 24 bR BE SCRER X 2k 2R —
o, AERY PR R E R o X — RAEBIATE S N AR e, IS sl 5 S IS
B JE LT S R AR BB Tz g (BN 9 A 7 —2i) , WS EEGAE 2B k.
iiiﬁji%?é\ﬁ]@?ﬁ%%o Seid BEI U — AN R None VESMERIME, I R i H S U HbRT
PR,

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

SRR IO S 7] — 4 eho SN R . SRR S ST BT P I T SR, o
RIIGIESE, UL TSR, SRR, WA *ident i fier” MHIUER , ©ARMIA
He— A TCARBAT TSN BT S5, BRI A% 70dL, WIAAEAE™ * ident i fiex” SRR,
EEIRIA— N HA P BTSN X B B AL, BRI — MR 2 .
W+ identifier” ZJRHLBHLE (R £ BT SN BB T SRAEA. 16/ 2 AT 54
S (UR BT S T AT SR A

£ 3.8 JA RS T AL / BB SRR IURGLEIE S . #5254 PEP 570 T 7N

S A AirE, BEXHERS LRGN E": expression”, [EESE A EinE, HE
*identifier of **identifier XFEIIES WA AT A R bR, HIEXCHTEE S5
Flam b -> expression”, XEEHRHER] DAL AR Python Fiksl. FRiFERIFEAEA 2 IUAS BRI ALY
WS FRYE(E T A PR B 21 __annotations_ JEMEH DAXT R TE S 24 FROM AR I F BB D H) . 4
WAl T annotations import from __ future_ W, WARESTEZIFIRAT N TR DAUS F IER
SKRAEARME. B, EMISTESITRECE PRI, FEXFPRE LT, ARyERRAEINF T 685 EATZETRR
s v BB T AN [

B ES R CRESER]— N2 FRERE) DA BIFE bz i B2 PTRERY . X TR B ) lambda 3
K3, HARIR Wlambda 3k X, —75. {7 lambda 2 &7 FR R FI0E U — MR B 15 27 der” i
)R E LR R P DA ] lambda 6850 S R — R AL 3 s E 25 oA A4 FR . "de £ B 5L Fs L
FOMERR, PN SRV £ s A R AR .

B DR S0 REUE T 0% D RENERIA T de £7 154 2 38 S — i el B80T AT Bk
[ al A3 . FE i s AP 0 B B AR 0] AT A 5% def 18] AL SR s 5. RS LG 2 5
HE —I,

UL
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PEP 3107 - p%brii
A SRR R A
PEP 484 — 2RI : iR
PR IARIE S B X RBIPUR .,
PEP 526 - 48 Bbnii iy iE ik
AR IR BRR T RE, B E RIS
PEP 563 - %R bt KA
SRR B AT I E A DA R T SRR T AN J2 B R AR SE P AR 300 ) B 5 1 H
PEP 318 - BRI LIR35S
BIA T BRER B3 . A MigR 2 7E PEP 3129 H15] AHY.

(o0}

8 REN

R RN LRI G E X (B WA/ R TR AL ) —Y):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

R SR ZR A PATIER] . P QORI R 5 45 BRI % (IR ARATE S WA R), SR a0
HRN. BRI — DAV TR IR G . BRI R ISR H B object; HIL, -

class Foo:
pass

ST

class Foo (object) :
pass

J

WIS RARRAE— B AT (B W6 2 5 20 2) sPiediaT, BT BT BE 4 Jo it i 4% 25 (8] A1 A 1Y 42 ) fiy
Al GEE, RETEEATREUE L) LRAEEEAAITIS, HARF IO 92 75 MR i 44 25 il &
YbRAT > — D IMRI G 2RI, HEIM G2 MRS, a5 S PR 0 Rl 4 25 18] o
RAAPRIFAE AT Y 4 Jey i 24 25 18] 90 BRI 52

TESAR N L) JEPER P ORAEAE BTN __dict__ Hve TR T i AT S B T 2R NI B B T
FH HLEE i SORE i L2

a0 Rk A TER .

FALTT AR MG - SRR R B —FE,

Qf1l (arg) ]

Qf2
class Foo: pass

RECENT

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

PR AR R AN 5 B ECR AR A ] . Z52RBHIS g8 e B 2R 40 5

TE 3.9 WA K AEAS T Rl AR ALY assignment_expression K%éffi. FEZHIRAT, ik
IR Z R, £ S 0L PEP 614,

> RN SRR B — S ) tH B AR I (2 A @44 21 __doc_ 46 H , bR IZIEMdocstring .,
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FUF BUERCI: 7268 XA S R R S IS IBTIE . STPRHE TS self .
neme = value fEH R E . KATHURII TN sel £ .nane” FIRERITIT, Sl ity
P S 25 IR 24 0K b . T P A S B P BRI, (ELYE MRt P P25 T
SECR BRI R . TOAGE 4% 3 SR Ry A SE A SE A

S

PEP 3115 - Python 3000 *f 5%
R B R M T BRI, DA T Qe ¥ @t A Je R 2R T8 Sk

PEP 3129 - Jefigs
WML AR AFE I . BB iR 28 1 S 2 4E PEP 318 g5 | A,

8.9 hiE

1E 3.5 ATNA.

8.9.1 hiZEREE XL

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

Python pA% H AT T AE 2 > B E W MK (B Wcoroutine), await £k, async for DA
Seasync with HERTEVMER AR .

i/l async def BIAE LMRRELE 2 WIMEERREL, BIBEENTAEE await B asyne XET,
TEMRERR LA vield from Fiksff5| %k syntaxError,
PV BRI BT

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

e 3.7 AR AACH: await Ml async BUERORE KT FEZ AIRAH ENIE M R BN B4 1R
P R

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable it 7 __aiter  F¥E, % ¥4 HEH IR [Masynchronous iterator, "B W] DAFE H
__anext__ FETTHHRAA,

async for {HA) SRV RN 2B T A O R e TR A
PATH AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TEIR X ST
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iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

WESR__aiter () Ml__anext__ () T fRER.
FEMEREUAZ AMEH asyne for iEA)FS| & SyntaxError,

8.9.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—ficontext manager, HREMSTERL enter F1 exit J7 15 B ZIAT .
PATH A

async with EXPRESSION as TARGET:

SUITE
EE L BN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit_
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

HEBH__aenter_ () Ml_aexit__ () TREN.
TEMMER B Z AME ] async with i5A¥ 5| & SyntaxError,
S

PEP 492 - {§i ] async Rl await &1 500 s
FHEEVE A Python Hrf— AN IE B BASRAR S, FFBG AR B A0 SRR B
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CHAPTER 9

T2 4R 14

Python ffREds il LK Z R IRARIGMIA A ARiE S A SRR e S B AR A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5T#aY Python 2%

EIRTE T FUNEHE R A 6 AT e o 35 R, (EDR) 52 B4y Python R/ MIASEITIE RAA . —1>
SEHEIY Python REf7 LR/ MR IREEHREIAT Iy P BRI HERE RIS ST, (EI AT R A A (R
&, KA sys (BRGNS, builtins (WEREL. FHLAK None) il __main_ FRAb. ffa— 4t
BT N e AR P A TR BRI 42 Ry i 44 23]

T >52 5 Python A2 f7 B TRIA R R 15 Frfili i 1Y ST

FRE R T DA < R s FEBLTEOL T, B A BRI T — e BT, M B R ORI A
Fr—2kifh) (ATRENE GiER]) o S IRIAGERE S — e AR PRI BARTERISTE __main_ K
iy 25 B AT -

— e R A = AR AL IR RS T —c FAF B Ay AT, fH — SRS A
TS H, B RMARHER A . IR SO ERHER AR — 1> tty BB, RRESR SEASCERG BIEY
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 F2JFH) (M SCHFEFAFHR)
o fENT— B
o fENT— ALY exec () BB 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 TFREIMA. EQBMITKINEH. ik eval () FFFFHSEMAA AT EA:

eval_input = expression_list NEWLINE¥*
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SEERIEEIE

X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

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 RICHD) . AT | M FFFRER PEG 1Y
“HREEE (e PEG IHIEH N / Bik) . W PEP 617 T fRAT K% BRI TE 2 405 .

# PEG grammar for Python

General grammatical elements and rules:

* Strings with double quotes (") denote SOFT KEYWORDS

* Strings with single quotes (') denote KEYWORDS

* Upper case names (NAME) denote tokens in the Grammar/Tokens file

* Rule names starting with "invalid " are used for specialized syntax errors

— These rules are NOT used in the first pass of the parser.

- Only if the first pass fails to parse, a second pass including the invalid
rules will be executed.

- If the parser fails in the second phase with a generic syntax error, the
location of the generic failure of the first pass will be used (this avoids
reporting incorrect locations due to the invalid rules).

— The order of the alternatives involving invalid rules matter
(like any rule in PEG).

Grammar Syntax (see PEP 617 for more information):

rule_name: expression
Optionally, a type can be included right after the rule name, which
specifies the return type of the C or Python function corresponding to the
rule:

rule_name [return_type]: expression
If the return type is omitted, then a void * is returned in C and an Any 1in
Python.

el e2
Match el, then match eZ2.



https://github.com/python/cpython/tree/3.11/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://peps.python.org/pep-0617/
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(B L)
el | e2
Match el or eZ2.
The first alternative can also appear on the line after the rule name for
formatting purposes. In that case, a | must be used before the first
alternative, like so:
rule_name[return_type]:
| first_alt

| second_alt

=

@ )

Match e (allows also to use other operators in the group like
e ] or e?

Optionally match e.

I(e)*f)

==

e*
Match zero or more occurrences of e.
e+
Match one or more occurrences of e.
e+
Match one or more occurrences of e,
does not include the separator.
&e
Succeed if e can be parsed,

s.
separated by s. The generated parse tree
This 1s otherwise identical to (e (s e)*).

without consuming any input.
le

Fail if e can be parsed,

without consuming any input.

Commit to the current alternative,

even if it fails to parse.

S Y T e Y T R R T R R T S R T R R ¥ S R ¥R R R R R W

STARTING RULES

file: [statements] ENDMARKER
interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER
func_type: ' (' [type_expressions] ')'
fstring: star_expressions

'->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS

# =======—————————- =
statements: statement+
statement: compound stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';'
[ ';'.simple_stmt+

NEWLINE
['i"]

# Not needed,
NEWLINE

there for speedup

# NOTE: assignment MUST precede expression,
# will throw a SyntaxError.
simple_stmt:

| assignment

| star_expressions
| return_stmt
|
|

else parsing a simple assignment

import_stmt
raise_stmt

(BT

~
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| 'pass'

| del_stmt

| yield_stmt

| assert_stmt

| 'break'

| 'continue'

| global_stmt

| nonlocal_stmt

compound_stmt :

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

# SIMPLE STATEMENTS

# NOTE:
assignment:
| NAME ':'
[

| (star_targets

annotated_rhs:

augassign:
‘ Ty

v 1

v v

A\l 1

N @ %
I

o
I

v

A\l 1

> — &
I

<=1

>>="
Tokk=1

\
\
\
\
\
‘ A\l
\
\
\
\
\
| '//="

return_stmt:
| 'return'

raise_stmt:

annotated_rhs may start with 'yield';

expression
single_target

| single_subscript_attribute_target)
[} )+
| single_target augassign ~

yield_expr |

(% 750

yield expr must start with 'yield'

[0=0
vy

annotated_rhs ]

':' expression ['=' annotated_rhs ]
(yield_expr | star_expressions) !'=' [TYPE_COMMENT]

(yield_expr | star_expressions)

star_expressions

[star_expressions]

| 'raise' expression ['from' expression ]
| 'raise'
global_stmt: 'global' ', '.NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
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(B L)
yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]
import_stmt: import_name | import_from

# Import statements

import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
[ "from' ('.' | '...")+ 'import' import_from targets
import_from_ targets:
[ '('" import_from_as_names [','] '")'
| import_from_as_names !','
[ '
import_from_as_names:
| ','.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ', '".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS

| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('@' named_expression NEWLINE )+
# Class definitions
class_def:

| decorators class_def_raw

| class_def_raw

class_def_ raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block

# Function definitions

function_def:
| decorators function_def raw
| function_def_ raw

function_def raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block

(T30
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(% 750
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
# Function parameters
# ___________________
params:
| parameters
parameters:
| slash_no_default param_no_default* param _with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"'),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
| '"*'" param_no_default_star_annotation param _maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds
| "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_no_default_star_annotation:
| param_star_annotation ',' TYPE_COMMENT?
| param_star_annotation TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
(B2 T0)
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(% 750
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_ expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if stmt:
| '"if' named_expression ':' block elif_ stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_ stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
except_star_block:
(BT )
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I 'except v LU}
finally_block:
| 'finally' ':' block

# Match statement

match_stmt:
| "match"

subject_expr:
| star_named_expression
| named_expression

case_block:

| "case" patterns guard?
guard: 'if' named_expression
patterns:

| open_sequence_pattern

| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:

| or_pattern 'as'
or_pattern:

| '"|'.closed_patternt+

closed_pattern:

| literal_ pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

expression

subject_expr ':

(% 750

['as' NAME ] ':' block

' NEWLINE INDENT case_block+ DEDENT

', ' star_named_expressions?

block

pattern_capture_target

# Literal patterns are used for equality and identity constraints

literal_ pattern:

| signed_number
| complex_number
| strings
| '"None'
|
|

PO

'True’
'False'

|_l)

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:

| signed_number
| complex_number
| strings
| '"None'
|
|

PO

'True’
'False'

|_l)
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(% 750

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:

‘ v nw NAME !(v.v ‘ l(l ‘ v:v)
wildcard_pattern:

‘ " "
value_pattern:

[ attr Y('." | (" | =)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

NAME

group_pattern:

[ "(' pattern '")'
sequence_pattern:

| '"[' maybe_sequence_pattern? ']’

[ "(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ', '.maybe_star pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '*' pattern_capture_target

[ '*' wildcard_pattern
mapping pattern:

‘ Al { Al A} } T

| '{' double_star_pattern ','? '}’

(Z5 R 50
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(% 750

| '{' items_pattern ',' double_star_pattern ','? '}'

[ '"{'" items_pattern ','? '}’

items_pattern:
| ', "'".key_value_patternt

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:
| ', "'.patternt

keyword_patterns:
| ', '".keyword_pattern+t

keyword_pattern:
| NAME '=' pattern

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','

\

star_expression

star_expression:
| '"*'" bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:
| "' bitwise_or

| named_expression

assignment_expression:
| NAME ':=' ~ expression
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(% 750
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
eg bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor

| bitwise_xor
bitwise_xor:

| bitwise_xor '"' bitwise_and

| bitwise_and
bitwise_and:

| bitwise_and '&' shift_expr

(Z5 R 50
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(% 750
| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

# Arithmetic operators

# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '%' factor
| term '@' factor
| factor
factor:
| '+' factor
| '-' factor
| '"~' factor
| power
power:

| await_primary '**' factor
| await_primary

# Primary elements
# Primary elements are things like "obj.something.something'", "obj[something]",
—"obj (something)'", "obj"

await_primary:
| 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'
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(#2 E750)
'False'
'"None'
strings
NUMBER
(tuple | group | genexp)
(list | listcomp)

(dict | set | dictcomp | setcomp)
Al A}

group:
[ "('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| '"lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param no_default+ lambda_param with default* [lambda_star_etc]
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':"'

lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param with_default+ '/' &':'

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

lambda_kwds:
| "**' 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
(BRI

~
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(% 750

strings: STRING+

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

tuple:
[ "('" [star_named_expression ',' [star_named_expressions] 1T ")

set: '{' star_named_expressions '}'

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

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
# Comprehensions & Generators
for_if clauses:

| for_if clause+
for_if clause:

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

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

listcomp:
| '"[' named_expression for_if clauses ']'

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

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

dictcomp:
[ "{'" kvpair for_if clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:
| args [',"'] &")'

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

kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
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(% 750

| '",'.kwarg_or_starred+

[ ', '".kwarg_or_double_starred+
starred_expression:

| '"*' expression

‘ Tk 1
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression
# ASSIGNMENT TARGETS
# ==================
# Generic targets
# _______________
# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

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

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

| star_target ','
star_target:

| '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

(Z5 R 50
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(750
| atom &t_lookahead

t_lookahead: "(' | '[' | '.'

# Targets for del statements

del_targets: ','.del_target+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom

del_t_atom:
| NAME
| '('" del_target '")'
[ "('" [del_targets] ')
[ "['" [del_targets] ']'

# TYPING ELEMENTS

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

', '.expressiont+ ',' '*' expression ',' '"**' expression
','.expressiont ',' '*' expression
', '.expressiont ',' '**' expression

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

| '"**' expression

| ','.expression+

func_type_comment:

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

# ommmmmmmmmmmmmmmm e END OF THE GRAMMAR =====================—————"
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APPENDIX A

RIEXFERE

>>>

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

HAAT AL

2to3

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

e« Ellipsis NEFE.
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- fili% k%

R ELFHR ABC, @Xduck-typing BIANFE, BHEME T e S N HT =0, M N HADBR TS
Bt hasattr () B TARMECEMPER (FIERE AR %), ABCHIATEFE, X
FIt ek 5 HABZE, (HAWIRER isinstance () Ml issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESSH (F£ collections.abe i) . #F (¥
numbers B ) . i (7E io i), S AL AIMESS (F£ importlib.abe Bidd). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI AENH. BiES I
annotations-howto T B FARVE RS HESE 2

W

argument -- 5§

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

o RAEF A TERREOR I P T A AR AT (B0 name=) SUFEAME N WS TERTTE A ~* 195
PCHLER A 25BRUE, 3 F1 5 EPAFXF complex () WM @ T X ETSEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH BT 2RO RKIT K VAL 85 A i i
WA * Witerable FITCRBAL A . 2501KUL, 3 F1 5 LA R BT B S 4

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

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

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

asynchronous context manager -- 535 | N 3p8 7S
WM OEE L aenter () Fl_aexit () ¥R async with i) PR EEHETHE
#l. h PEP 492 5] A,

asynchronous generator -- 525 1 ik 7%
1R [BI{E R asynchronous generator iterator {4, -5 Hasync def B X IMEREARALL, &
W2 ETEEG vield Rk PA=E—RS [ fEasyne for TR HII{E.
WARTEE 247 DA e AL, BRI RE 2 4s 75 £ m B E RS . WRFEERE
FEAR RS X, 0 R ARG .

— RPN R BT R & avait KKK Fasync for ARasync withifif],

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

WL G J& Foasynchronous iterator, S F__anext__ () F5 A F I £ Il — AN TT 2 et AT
S B B R BB Ty e la k.

A yield SR, TAMH RGP (4 R AR oy ). %% 7
SR BRREW  anext () PORERILATT SHRRAREIN, T2 BT Ak
7. =0, PEP 492 il PEP 525,

asynchronous iterable -- 5525 n] Gk %

—AH PAfEasync for A X . LAE S EWN__aiter () Jr¥EiR P —
A~asynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— AT aiter () Ml__anext_ () FEMMNE. _ anext_ () WhAUR [ —Aawaitable
X%, async for SAPRREERLIN__anext_ () FIEFRREBIF SN2 EH B HG ] % —4
StopAsyncIteration F% . B PEP 492 5] A,

attribute -- &1
KRB — ARG, EESH S REEAFRRG . 250k, RS o AT @M a W]
PAH 0.a REIHE.
WA R AV, FERGOE SRR 4 Fo X a5 AR IR AR E— DRI i e 2 v AR, il
WM setattr () o XARRRMR TCIA ] S5 RB0ORTTH, MRULAEN getattr () Rk
B,

awaitable -- WZEFE NS
—ANA[HEawait FRF ARSI ER . "W PAZcoroutine B2 HA_ await_ () FEKRNE. 10
PEP 492,

BDFL
CRBATZEMERET WPECHES, B Guido van Rossum, Python fEI1E# .

binary file -- —JEH] SC4k
file object FEMETEE F 1 A xt %o R SCHRI B AHE A E R (T eb L twb B e+ ) $THF
WIS, sys.stdin.buffer, sys.stdout.buffer PAM io.BytesIO fll gzip.GzipFile
M

HE S Wiext file | ARREMS LS st MR SUARR .

borrowed reference -- % A 5| H

1 Python [ C APT H, {5 IS RHE—FXIR5I A, (EAHZX R AU HAFFAZT . it
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SRS R A RS FR . BN, B3R RS T AR SR AT R B Je 1 strong reference
R E .

WEFFAE borrowed reference R Py_INCREF () PARFHEFEHIEE Hystrong reference, [RAER 4% %4
TEEAEAE AT N i G — A Z Bl B . Py _NewRef () BRECA] AR KA EE— A Hir i strong

reference.,

bytes-like object -- ‘i %%} 4
T 5 bufferobjects - H G5 C-contiguous B IRIRT 4 . XI5 TH bytes. bytearray fll array.
array X%, PARIFZEE menoryview X4, FATANI RO E L Fp “aF IR S ER A X
PR RE R AE . PRA N R SO DA Sl i B R iR A

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 745 bytearray PAJ bytearray [ memoryview. HABAEER —#EHIBH T A
AIARRT G R R—ATE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 415 71705, Bl CPython ff s i 37K Python F2JF I ALY . Fariifsx
AR cpyc SO, BXORESE R TR — SO R R (W] DA AR IR T e N T )
LA R B AR R TR AL g B i virtual machine 27 1. AN Python Rl
Bl BRI A —E @A, WA —E REFEA [H] Python JiiA b 3%,

FATIL G AF T DALE dis BT SCRY 2

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, BRI JEF | method %, WIET AIFMM G, LT __call () FIEREREHIHET
AR XA

callback -- [n] )4

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G YR, o e BEER R S — A SRR — A R A . B AR (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X EM LR, R
F TAREARIO 2 B A — 5 58, BN 3+15. ANREEE math FUHL YT 4 15 N 5 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
fEwith PEAFEEE X __enter () Fl_exit_ () FERERFERSHXS . S0 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TR . 2L contextvars,

contiguous -- 5%
— AR AARE C & 45 Forran % SO S TSN . T4t o E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H D AHE AF PO AR SR HOHESY . R B IRIE IS R 5 Iy . fE24E C-iE
LR, AR HES B e — R 5 U5 5% H B et . B2 7E Fortran fESEE2H
M S — ARG metke

coroutine -- fJpF¢

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g B SBBAWKE . EAIEd asyne der iFAPRSCEIL, 20 PEP 492,

coroutine function -- PpFE %L
iR 5] —A~coroutine Xt G W R L. PR PR EX W it async der WBAIRE L, I TREA Frawait,
async for fllasync with FEEF, XEEMEH PEP 492 5] A 1.

CPython
Python ZRAi5 &5 ML S, 7E python.org b, "CPython” — i) F T~ 7E L2 RF i 52 B -5 HoAt
SEFEIGN Jython BY, IronPython £H X %I,

decorator -- 2E1Hi 7S
IR AR 55— AR R AL, B @wrapper EATE ORI T REAS e . e 1M i & L1911
35 classmethod () fll staticmethod ().

AR R —FEIRRE, DU PR B0 SR S R Se 55

-
def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

AL S iE T2, (Rl R RA . A S SEImas AR a2 0L 3 2 U R 2 S B SC

=P

descriptor -- {{fiiA%3%
EIEL T __get_ (), __set_ () B__delete () FEMIE. U—REW RN,
EMNFRRBE TS TE R ARl . EEET, HH ab KR, wE SRR
Bf &7 a R FH AP ERAFRN b XI5, (HUNR b 2 — DAL, WIS 1E XS B 48 v .
PRAFR AR MRS 2 TE 2 IR Python [ 588, KR @07 2 S BLERIERG BLAY, AAEREL. 7
e FHEEME. Kok, BT ARSI S | S
BRI T ENEZAE L, HS =N AGE 25 5 Ay i 455 .

dictionary -- 2L

— R o AT T AR S B A B R, BT ARAEMI A _hash. () Fl_eq_ ()
FEWR 4 . FE Perl 154 hash,

dictionary comprehension -- 7> i Hi: 5 5,
A — AT BT G B T B Ay T R IR M S5 R ) — M B Bk, results = {n: n
** 2 for n in range(10) } RFAEM—MHE n FIE n ** 2 W RPFI. S0 4.

ELL5FRHITT,

dictionary view -- ‘2 HiL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHME . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMAIZ, AI{#if] 1ist (dictview) ., & dict-views,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WA AP BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 51387
fa—FPgRFE RS, EH A KEE A HON R AR & Ho2 A B A TR R O, T2 B He ) s 0 1
Tk R (BRGNS T, RIS T A A S RN 1) B TR AR e R, %
TR R R fe i 2 8B AR IR T R 3G PE . 19 F2RA0EH T type ) B isinstance ()
Egﬂ o ((HZEYE RGBT DURE T 46 28 & AR S ) TAEAESSR ] hasattr () flEEEAFP
Yt

EAFP
ORIFEDHORVFATER D) BSOS o XA Python 3 AU 4 5 KUkE 2 B0 B al i) B U MEAFTE
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AR E BRI AR S o DR AT s WS A it e Kz Hl t ry Fllexcept 15A). T HAXS
FNLEFTIELBYL WA, # UL T C &2 HAhiE S .
expression -- Fik R,
A PASK S FEAME R TEE B IT. Wa)iE DL, D ERR R BRI RGN . AFR. @i .
BEASRBOA AL E, BNsEESREl—ME. SUZHMIET AN, HAEIE1E S WO
Rk AR VER R X statement, FlUNwhile, WEHREETEA]MNIERE,
extension module -- $" JE itk
PA C 5 C++ Btk , i} Python 1Y C API 3k 515 F4%.0 A A #4732 H

f-string -- f-2{F
WA EOE BN F IR AR AR B T T m i M. 3
I, PEP 498,

file object -- 3L %
STANA T A SCERY APL (A read () B write () &4 ) MEA FERERNS . HBIEHA
BT, ST ST DAL BERT BSR4 SCPF . AR (A sl A5 B v ) (90 s e
WA WEZMIX, BT, %) SUEREgRRh R 25 4.
St A E RSN SO SR IE = S SR, SR =) S DARCOR . BT E
U do gk, GRS REYTE )T 2 M open () B

file-like object -- UM%} 5
file object W [R] d] .

filesystem encoding and error handler -- Sk 2G4 h k% X 5T iR AL BI 2%
Python JH ok MERVE R GEMRAD 747 BR AN ] #VE R 58 i Unicode 1 4 i =0 SE ERAL FRAS -
SR G G ik 2 i RAIE RE I AR RS K BETE 128 AN B F R . MR U R G it g =X
VAL ARIE, W API pRERFTfE£S S| & UnicodeError,
sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE H ¥k

RO R G5 R AL PR

filesystem encoding and error handler J&7F Python JEZB}E 1 PyConfig_Read () ERECEELEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_ errors Z .

2 Wlocale encoding .
finder -- k2%
— AR A R T AR loader X4

M Python 3.3 #2FEAEM IR AT Foo%: T34 12 54X % lilE sys.meta_path i, PAKpath entry
finders it & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 1 PEP 451,

floor division -- [i] F BUaE 57k
N AR ST BB R YR . T FBOE s A /7 o Fln, Rk 11 /7 4
THREERE 2, S 2R ETF S B EIERERE 2.75 « FR (-11) // 4 2RE -3 FH
XE -2.75 @ TEASEIER. W PEP 238

function -- pR%L
AT DA R B S AME R — iAo i8] AT HAR ABAS S 2 A S HEAE R BRI T gl i 1
5 Wparameter, method F1.5 # 2 L &35,

function annotation -- P& bRT:
RIER X e 0T 2 8GR [BHE A annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

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

PRECPR TR Y PR L 2 2502 S —TY
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% W variable annotation F1 PEP 484, H iR T ILPIfE. %5142 7 annotations-howto DA T i F A5
B B

__future__
future 3% %), from ___future_  import <feature> FE/NIRiIER{H B K S Python %7 iR
R R U BB INE SOk i 4w . future_ BIHSCRHICSE T TBENY feature BU .
it A SEHOE G HAS B SRAE, ARV AE B IHT R AR AT I o O A B 0E & P A KB R (81
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON BT 1 N A 25 (Rl i #E . Python S il i 5 | I THECRT — > REAE A6 I AN TG 345 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4 7%
R 0] —A>generator iterator WAL, E R ERMBIEEE, AR GTET HOEyield Kk PAKE
7 A — R ANERE LS for-TEAAME Bl next () RELE R
H R A R, (BRSO T AT B2 1 £ B R R E . WRFEHERBAMNRE X,
il AR DA GBS

generator iterator -- K 235 {CH%
generator IZI%UE)? BIEERIXT S

B yvield XIEHFEEEGHE, CELFIMEPITRES (38R RFIEERN vy 154]). %% £

A3 REWEN, B METFAIEARSAT (X558 U AR AMBT I 46 04383 R AR 22 AR K ) -
generator expression -- 22 i 7% Kk R,

RPIERLFNRE BREERG —DEERLX, FEEE 1 keyword:! for T4], &L T—4

TEFAE R JEEA—DATkR) keyword:/if 4], PAR IR GFRIXAS N INZ BB — R IE:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- Z %I pR %%
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL
Wi 2 Wsingle dispatch R1EFS<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %1
A ZHype; BHA 1ist Bl dict FFEFW 25 K. HIT R 24T FEAf.

WL S 2R 54245, PEP 483, PEP 484, PEP 585 fil typing fiik,

GIL
% W.global interpreter lock »

global interpreter lock -- 4 JR) it FEZS Bl
CPython f@Ré£s R A — L], BRI — 2] LA — A ELRRAE AT Python byrecode,  JEHLHI
WL E SRR (5 dict SFEENERA) FXF LU r %4 itk T CPython S5 8.
B RRERS NS SRR 2 A AS AT 8, LA N2 T 7 2 A0 38 Er AT

At BESEAR IR P EER =7 R AR A BT AR AT T SR A AT 55 0 s 4 0 A R
GIL. BtAh, FEHAT VO HEfEmtt B e SR8k GIL.

PAMEM AL “LREH 7 WERERs (BERASANRLEE B L =88 ) S 1A sy, BbHE
LAY BRAC PRER P RE & 2 B0 . FRATIAK, SeIRPERE R & SC B R AR AR T A 4%, AT
IS A

hash-based pyc -- K W71 pyc

A5 P X 2 P58 A W (LT 9 i i 465 P T SR it S HAT R B 7 A B A S . B R 5575
b K 3K o
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hashable -- W[5 7
— RGP AN AN SRS AE (BERER__hash__ () L), FEATRAR Al
MEHITIE (BEFER_eq__ () L) WEEFRN TooA X4 . A X G UH A H IR g
FH LRGSR A SME .

TG A PR X SRRSO P SR AR B A B, PR DAk S B 2 A PRS0 s A fE

KZHL Python HANH]AS A EAT A2 ATIG A ATAEZEAs (Blns) R it) FORTIIGAS A
AR (BT frozenset) (M EAIRYTCRI N AT AN A )2 AT A . I ULl
XGRS AT A . ENTEREI —E AR (FRARRS A ), BN A Em E e 5
TEM id 0.

IDLE
Python YR K522 #1858 . idle J2 Python FRifi AT HLF 7 B A i MR AR P15 o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) dUmMaNR, U parh based finder FIEER ST AH bR TEFRANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9RER __path_ J&@k.

importing -- § A
A ) Python (URSE A 55— MELH ) Python AR e T i) i 72«

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMFRERY , X EWE VR W] DATE MRS EE R AT T i BRI Rk, AR5 B
PATHAERLR . AFERASEIIEN FE5) python (MERA I, & AMNHEALR 335
T E R EOREE) o MR AR A B A RN AR A ) — R AEE A R T 2 G T R
“help(x)*) »

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXMEMIFINET , BAMWE DA h T i g a8 A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R 2R, (R R P AEAs T8 18 . S Winteractive,,

interpreter shutdown -- fiEFZS G M4
LR AR, Python fRRERFRIEA— MRS TT I BOF BAL RERUIT A O A BT R, Bl s Al
BAh S NTREEN L . ERSZ WML S o X ek P E X gs e 555 | el s ag 4L
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN main_ BOREERIE AT A E 58 AT«

iterable -- W[ k%
—FRAEAZ B R B H S I 4 . kA R B T BT A P 212584 (40 1ist, str fll tuple
55) DARCHESEIREIP A AN dict, ST & DARATA @ LT __iter_ () JkEl Sl T sequence
WX W__getitem () Jr{EMEE RIS,

ARG T for EFRAA L L HABTFE — N FIIRHTT (zip (), map (), )0 H—A 0TI
KM GAER SR NERE iter O I, BERREEZNRENL. XM AEE T 0E
AW Py AEME ) ATE AR G, ARER AT iter () 8 A CAPEART S
for iff) e BN VR BIREEHRAE , B — NI I 1 R iy 44 728 5 FORTETR S W B PR AP R s . 2

Witerator, sequence Flgenerator ,

iterator -- YE{C%%
HRFR—ERHEROT S, EREFHERLEN _next_ () Ik GCRFHAL 25 N & AL
next ()) KRB MR BRI 248G 5] ARG % StopIteration . FXAfEMN
PG P BRI R, GRS next_ () HYERSFIRE|% StopIteration, #Eft
MUHEA _ iter_ () HEAKRRFIZERINZH S, HtEARLE B2 EAXS, o]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
LR G (BN 1ist) FERBIRIGHL A iter () BREEEAE for TEFRH O FH AR & 7= 2k — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & typeiter.

CPython J:BIAIYi: CPython V& 54— HIEMRAE X __iter () MR,

key function -- §t pR %l
SR PR RN PRRE R R AL, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python 2 T A fuif B s HORERIT R A 80 7 Ko K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H L R 2] DR EE— N R AR B, str. lower () 5T DAIAEZ0E K/ NG HEF ) dE R L. B
& SRR T 1 ambda FkACRAIEBIU 1ambda r: (r[0], r[2]). IS}, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

AT THER HEPHET RPN EI G f e s Bl

keyword argument -- JeHE =55
Z: Wargument

lambda
HI—A i pltexpression KR IE 44 WERBREL, RIXA AR N HORME. B lambda 501 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WX 5 EAFP J7 A i b, HRe f2 Kl i 1 £ B4,
TEZ SRR, LBYL FX&FE “EF” M “BRR ZBIARA M54 0. Bilan, DA
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HASER T key T H B o SR RN AT 3 2o e sk 4 ) EAFP 7 R ff ok o

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

list comprehension -- 51| i 55X
SEBR—ANFEB) HA T A BRr TT R IR I E5 5P R — PP BB k. result = ['{:#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE—1 0 B 255 JLFE N+ 753k
HIEEOT Y ZAFEE (0x.) 15, Hrpir TAR PR, WREMN range (256) PR FTH T
RE AL I

loader -- J#E 35
TR LR . BWAE X444 load_module () W, MNEESE T H—Afinder 1z17]
e S0 PEP 302, ST abstract base class ] 2=, importlib.abc.Loader,

locale encoding -- i % X RS R

7E Unix I, Ej& LC_CTYPE i& 5 XK gmtdtg =\, B Al locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI fAHS T (W1: "cp1252™).,

1 Android #1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kikgmidig=.
locale.getencoding () A SRR & X i A% 2 .

515 2[5l filesystem encoding and error handler

magic method -- A Jj 7k
special method W)AEIE 2[R XiH] .

148 Appendix A. RiEFEBFE


https://peps.python.org/pep-0302/

The Python Language Reference, A {Thi# 3.11.14

mapping -- It}
— M X HEEEREAER LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HERTHIE HEMARAT SR . RIS T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path B RETIR B finder. TCREIRA AR AR Spath entry finders fEHE KIRAEF A o

I importlib.abc.MetaPathFinder T ffICEAZRET HR48 A SCEl i 1.

metaclass -- JtJR
—MATAEENE. B LR REMAERT R, ok hveEz LR =S H0F 0] 84
W2 . RS T TR] X S A SR 5 AR FR i — N ERIASEEE . Python [RRANZ AKE T W] DABIEE B &
Motk KM P REARTREXATH, 4TI, T FEAEsR I JoHE ) g Ty %
M TieEE R HE ., BnERRL e, REXT a0, SCatmae), PARHAMFZAE5 .
WEZIEHS X,

method -- Jj i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI AN 44°H self). £ function Fnested scope.

method resolution order -- J5 i)
T SR WL 550 A A A 4R D I P R R S T B SE S Y . 3 A8 Python 2.3 7 L AT I 7
THEE 2.3 [ Python fig b i A S S A0 HEN

module
X5 & Python (AR —FPeH 2Ll . AR B AL ) A 4% 25 10), AT F {15 Python Xf 4. i
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

— e, HbhausHTmM&EBEEWHEESEAEE,. & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order
mutable -- [ 35X} 4t
APASRFGATDATESE 10O BRFE RORL PO ORI 33 75 Wimmuiable,
named tuple -- H %504
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
S, R ST WA JALA
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

HLe AT RN EZRE (B Bisl+) . sbsh, BTt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, JF—MFRESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy 7 %3 7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s a5 [RE R B 1k A4 i 58 ok SCReEE b . 140, pRi%k builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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M gEdrE. B, random.seed () Bf itertools.islice () XFE LI 17X LRk AR
random 5 itertools B4 BISZHLA

namespace package -- iy %43 [\ U
PEP 420 fr | A —F X AVE TR 2 di ipackage , fin44 25 (8] Q0] DARCR SER SR, HAH ATy
K Hregular package RNIR), FHEATRA __init__.py X

B[ % Wmodule,

nested scope -- iR E1EH] 1
TE—AE SGEB NG HASEREE ). BN, 77— R e LRI R ET AT | R B AS & . 5
HAREAE FAIEERA R X5 A SO XA TCA . Rl A s S A2 SR T 5 ZVE A k. 2500,
ERAARNEENER T2 R0, HEiidnonlocal KT ARIFEHAINZMERE.

new-style class -- J AR
T H RTE B T T 22 B RIE M IHFRIE . 78 -1 Python it HAT BB 1 A
Python Ff R IGFK, W__slots_ . Hfidkds. FHEEM. __getattribute_ (). FEJEM
ST,

object -- Xf %
Eg igﬁﬁf (BMEeE) PAKTUE TR () WEdE. object @ fEAnew-style class 1) Ti
EEREY .

(0
— PRl AR e I M A &L Python module, MAEAR Lk, B2 HA __path_ BHEMW
Python Hi .,

2 Wregular package Flnamespace package .

parameter -- J£ 5
Jfunction (3575{2) FESCH A SR, B BT A2 ) —A~argument (BHERLEIELT, £
A%, HHFES:

o positional-or-keyword: B KEET, 8 D0 PMERIZ F Zd & AW PAVE N X 425 5k
BN S, XEBRAMTES A, BN NI foo F1 bar:

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

« positional-only: {USROZE, F8E—HAEHL A EE ANS (WRMELS il 1E R HoE
SIS FRPENZIREE A / FAPRESL, BIATR I posonlyl Hil posonly2:

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

o keyword-only: fUFRKHET, $@— A HAEEM KBFEANSE. (R XEFIES s
HEUE XIWES P RS AN ETE S BEE S D AN ETE S 2 Jii—1 * KE XL,
BN R kw_onlyl 11 kw_only2:

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

« var-positional: AIAZ{ ., f§5E ] AR A — MEEECR K LB SER RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

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

o var-keyword: FIAZSCHET, 5 5E AT DARRBME R MR X T S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

TS W VALRI R E PTEAN e S 4, ] AS L il e S R0di s B

7% Wargument RiEFFH . ZEEGHSHKAFRHE LA, inspect .Parameter 2., &k
2 3L —7PA M PEP 362,

path entry -- J&fE A Il
import path W —ANEEMANLE, SWlipath based finder [ SR IRIL S A RIS,
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path entry finder -- #5145 A N A58
F—RJJE MR sys.path_hooks (Bipath entry hook) 12 B[] finder , HARSt 42 GEi i<k path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A B2 IS IR 1 .

path entry hook -- #&4% A L1#)F
—FRE RS, EAERIE A A RS E path entry BB OU T BERE G sys . path_hooks
B FER [0]— path entry finder .

path based finder -- J& T ¥4 1207 TR 5%
BRAN—FP T34 12 & 48 %5, WIHE—ANimport path WA HEAR B

path-like object -- Z{FR IR} 4
RFE— DX RGNS BRI E A DL — D ERBERN) str 8 bytes X%, if
A AR — N EI T os.PathLike YMIIXTE . — AL Ff os.PathLike P X} 5 0] i i 1]
Hl os.fspath () EREFE# N str BH bytes KM RBLIKIE: os. £sdecode () Ml os.
fsencode () A B RILRIRAS str o bytes BBILER . XI5 2 PEP 519 5] A1

PEP
“Python 2" AYPELHTE . —A> PEP gije— (Bl S0k, IR Python A IARALEE,, ol
7R~ Python [ I S b BE B AR . PEP [ 24 H (O A 1 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [ {48 th BB R P, WAL DO R DR S 153 LA B R A6 25T A Python B3] HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I TR L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
FA I — A 24 23 A ) BRAS H S N SO A (W AT BB T —A> zip ST ), BAkE UL PEP
420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- #]%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (HEAFERERZEE D). M SO AN SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

DAL B AR SR VAR PR R SN WL, A TR MR I R BT B BT IR . 31 L PEP
411,

provisional package -- ¥ {0
Z: W provisional API

Python 3000
Python 3.x ZTAFKLMIMEFR (XA FAERA 3 (1 &L AR T e T ) . A B4
’—%’y‘j “PySk” .

Pythonic

FE A SR Bl B B 1 Python 355 f5c i 1A USRI B, T AN (0 FHHCA T 5 o ]
AR AR SEBLACRS . (540, Python Y I KUK S (6 £or TR A IRER A [ — A~ R R AR SR o 4 By
AR WEHAMEFBCA XA, LA Python Y AAT I S e — U7 T Rt

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

TR I Y B 515t B Pythonic #7352 X FERY:
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for piece in food:
print (piece)

qualified name -- [l ¢ % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, MHE XL PEP 3155, X i 2R BN, BRE 4P SRR 24 Fr—2

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
] C ]
>>> C.D.__gualname
'C.D'
>>> C.D.meth. qualname
'C.D.meth'
. J

295 T 5 AR, 7 IR E & AR B AR R IZBR B DA S R B B A2, O E S a1
A, Bl email .mime. text:

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

reference count -- 5| Hit%k
MFFAX G5 | B 24— DR 5 T8 B0, BRI 5 |1 7106 Python A A2k
VLR AT L, (HiX @ CPython LI — AR EITCER . FEIF AW A sys.getrefcount ()
Eepy e SUAEIES b0 SIVEIE R i &8

regular package -- 5 L1
e B package, BIMEEH— __init_ .py SR H .

%2 Jnamespace package .

slots
— M SR NIRRT, Gl TSR I SR M R S T R R AL R T A BRI R T
RAT, EARBHIFAALS, SIS REEDBIE I R, Sl e N N R, I
HIE a8 K &S,
sequence

—FRhiterable, '© R getitem () FRERITERMABERL I TEABIITTR VI, e X
T—AREVFAKER_ len () Jiik. WERITHIZREIE list, str, tuple fll bytes &5, I
WRRR dict ¥ HE  getitem () Fl__len_ (), {AEHIAZHBUFTIEFS, B he
FAE R immutable ST A ZBEFCR AR ITTE.

collections.abc.Sequence IZ HLEN T - 1TBEEXEEWEDO, BIE_ getitem ()
M__len () Z4b, BUINT count (), index (), _ contains__ () Ml__reversed (),
SEHLLY R R B RT DA register () REAMIM . BIRECE 38 A 750 7 R 2 3C
B, S5 T ERE.

set comprehension -- &1 S
SRR R P T A B R H R G R E A — P RiEE L, results = {c for
c in 'abracadabra' if c not in 'abc'} HAEWRFEHELESE {'r', 'd'}. WA £,
EELFHMET,

single dispatch -- Y15} Jk
—hgeneric function 53RIE, HELIRET BASHRI I AOREREN

slice -- YJ )i
W RS TR sequence [—HR NS . Y) R 200 M istric k1R, 7£ 11 P4 HIL
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ANPAE S FREECE, Bl variable name[1:3:51. H55 (FAR) FRiCfENREH slice
pOE

special method -- $5#5% J5
—FPH Python [aXTR MM ¥k, HIRAHEA AP TR BAEBI AR 4545 . X PP B mg A Fr
HRACBTRIZ . R B SR S WAs 7k 7 ik AR

statement -- %41
EARFTE (— RS “H) AR — BN PLUE— A expression B HEANHTA BT
ZEMY, FltNif, while 8{for,

static type checker -- i 2K iy 2%
eI Python RS I #EAT 404, PAE IR WS GNP 545 IR M ANF T H. RS mE 2 =27 LK
typing FiH,

strong reference -- 31 5| Jl]
1E Python [ C API 1, 385|238 AHFA 5| AR BT IlAa X 25 . FEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py NewRef () MELAI M T RIEE— R RAGIRT I o @5, WAHER RS | A 1E e
%35 | F LA Py_DECREF () sR&L, DARESS | H R -

152 R borrowed reference,

text encoding -- AL HE
7 Python 1, — A5 fFef g —H3 Unicode UL (JEFE) U+0000--U+L10FFFF ), K T AFAH B {44
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file object 3 H— A SCA SRS B A2 Vi 0] — AN T ) 1 A i o B
Bl Ak HHrext encoding, SCASCAFHI B FRIEACARB (e 3 'wr) FTFFR . sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

7S Fbinary file T FREW LT F 9 2T 2 BSCEXTR

triple-quoted string -- — 5|2 £FHh
HREAW AEENG]S (7) S H51S C) WFE/FS. eENEDR LS RSN 515nE
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
2, HH AT B 2 AT o R [ AT, EM S SR AT R IR B A .

type
R Y E—> Python X5 J& TAH AR WARTREREA MR, BHLEEX RBYZEE, TRATS
HEM __class__ J@M, S2#d type (obj) HKIKEL.

type alias -- J3%Y3j]
—ANRAI R S, B SR HE R AR 25 R AR R4
R R R AL 2 2 2. il
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

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

Z )L typing fil PEP 484, H A3}t Ih BER AL .
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type hint -- J8%47:fi
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,

RAPLIR S M T A 2 Python BRI EEK , HEATRE S £ 26 & 2 WAL, BALERET )
IDE SEE AL M4 5 F

AR, RIEEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
BT A,

Z L typing fll PEP 484, H o5 s R RGN 4 .

universal newlines -- jifi 4 7
— PR SCA R S, RFA N T A fE SRR AT A AR . Unix BT ZYE "\n' . Win-
dows 2% '\r\n"' PAMIAMRK Macintosh 2 %€ "\r'. Z i, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl
X AR B 2R B i annotation
TEVRYEAR SR SRR, I T RERR A (A

{class C:

field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERAY(H:

[count: int = 0 J

AR R AR TR TR ARRE UL A7 2 A0 IR AR5 6) Y.
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZ, venv,

virtual machine -- JE{J L
— &GSt A T R TR, Python FEAUAL AT PA T 15 B 4 i T 2B JU byrecode

Zen of Python -- Python 2 #ifi
F1|H Python AR N 5372, B TR SHHXMIEST . &5 HEERNEEL EERR
b A import this”,

154 Appendix A. RiEFEBFE


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

APPENDIX B

i AA

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

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

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

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{45425 (PSF, I https://www.python.org/pst/) B37., X% AHF Python A 51 F= R A & i 3k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

%1k GPL Y0 R EVE#% Python 76 GPL R 7. 5 GPL AR, JIF4 Python ¥ i EAS fLvF () % 5
JRHIREA, TG TFURF I T . GPL eV T E 1% Python T A5 ILEAE GPL R A Bk 45
BT (EE VR4
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.11.14 i PSF ¥F o] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.11.14 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 3.11.14 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 3.11.14 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 3.11.14 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
3.11.14.

4. PSF is making Python 3.11.14 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.11.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.14
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.11.14, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 4 A #3045 1 i)

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

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

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(ZF 30
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 #§ CNRI #F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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 THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
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does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

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 3.11.14 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrREkfFa91F o] 50535
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
Rig. VTR R (FRH):

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)

C3.2 EfEx

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR SC44:H: https://www.wide.ad.
i/

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

EEFTD)
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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

asynchat fll asyncore BHALE DA T A AH:

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.

C.3.4 Cookie &1

http.cookies Bzl &L FEH:

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
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER

trace FRHALE DU FEHA:
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.

C.3.6 UUencode 5 UUdecode & #§

uu AL DA

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

Cawy
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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 & 2iE A A

xmlrpc.client BEHEE DA R FEEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B PATULHH:

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
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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 LT kqueue 3 L5 DA T R IA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {452 Marek Majkowski’ %} Dan Bernstein ) SipHash24 ZB¥ERSEH . B EEGPAT
P

<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

(BT ID
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c X4 MLT C e %L dtoa il strtod, 7T C BURG FEBUE M 47 5 2 B I 4, Bk
4 B 1 David M. Gay 455 1[5 44 08 . B HiliZ S0 FTAE https://web.archive.org/web/20220517033456/http:
//www .netlib.org/fp/dtoa.c 35 . FE 2009 4E 3 H 16 H R B A JFIE ST 8 DA R BRACRIE v] 7 HE:

/*********~k***********~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % 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.
*

E

***************************************************************/

C.3.12 OpenSSL

MR BAERGERML T, M) hashlib, posix, ssl, crypt fIRSH ] OpenSSL ki EERE. LA,
Python ) Windows FI macOS 224 #% 7 1] fE < 4% OpenSSL R EIA, Fr AT ATTHAE L (935 — 17 OpenSSL
VFRUEREIAS . % OpenSSL 3.0 Jit X F AT A, #MHiFH Apache VFA[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
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other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

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,

EF 0
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use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
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.
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat M AU 51 expat JRRIA R AR, BRIEBLE 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,
Cay
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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

BRARMN ——with-system-1ibffi WU THE, BN _ctypes ¥ HN et libffi YRI5 DIH A

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ' "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WPR ARG EARFN ) 2lib BOAKIHICHE T, WEE A 21ib PR AYFE DR EE z1ib §J:

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.
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Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i ] MG F ML LA T cfuhash W H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

FRAEMIA ——with-system-libmpdec fiE THH, BN _decimal MBS A # libmpdec 711 #
DIAE Y

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
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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 JliR4E (Lib/test/xmltestdata/c14n-20/) $2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 W]k & 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
"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 ] T SoX Wi H 1) g771.c XA EACAS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

BRI 2 Sun Microsystems, Inc. 7 fit I AT (R TC R I BT o JH PR DASE DU sl 8 ke e
i JCZ5AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
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LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

LAY Sun JEACRD A AR 3245 H. Sun Microsystems, Inc. W34 SC45 P HAE A . HEES
& P 5

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A B 451 2% SOHARF IR L (B HE RS
i E 15T, HIE Sun CREE AT BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio fHPFELEETRSE H uvloop 0.16, B 3T MIT Ak &1 TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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APPENDIX D

RRILER B

Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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lambda F*ik =R, 87 \N
B AT, 118 #3731, 10
Yl K, 79 \n
EFHRERRF, 74 #7710
£ 447, 104, 105, 108, 109, 117, 119 \r
AR B, 94 #3530, 10
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; (5), 103 \U
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operator, 84 \u
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operator, 83 \v
<<= #7731, 10
¥R R AE, 93 \x
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operator, 84 ~(F5)
= operator, 83
operator, 84 =
-= ¥R R AE, 93
58 W AE, 93 _ (TR
TS B ZEET R, 14
HE N, 118 _, WRAE9
%A A F, 79 _, RO
RTHBERF T HEATRAR, 12 _abs__ () (object Fi) ,47
%% 3, 39 __add__ () (object Fi) .45
WA E 4, 92 __aenter_ () (object F¥i) ,51
== _aexit_ () (object Fi) ,5I
operator, 84 __aiter_ () (object F#¥%) ,50
-> _all_ (T#ay4E3k/EM), 99
o HAFE, 118 __and__() (object Zi) ,45
>(kK%5) __anext__ () (agen ¥¥) ,77
operator, 84 __anext__() (object Fi¥) ,50
>= __annotations__ (G EH), 22
operator, 84 __annotations__ (#3k/E1k), 24
>> __annotations__ (K EM), 25
operator, 83 __annotations__ (function EM#) ,22
>>= __await_ () (object Fi) ,49
58 R AE, 93 __bases__ (EXEM), 25
>>>, 141 __bool__ () (% %7ik), 44
@ (at) __bool__ () (object Fi) ,b34
operator, 82 __bytes__() (object Fi#%) ,33
B #E N, 117 __cached_ ,63
KN, 119 _call__ () Gf%7ik), 8l
[1 (F#%) _call__() (object Fi) ,44
TAF, 79 __cause__ (5+% &), 96
Fl&AES R, 73 _ceil () (object Fik) ,47
TR B ARF &, 92 __class__ (%4 EMH), 26
\ (B 4HT) _ class__ (Fix¥1) 41
# X JF3, 10 __class__ (H3k/EM), 36
\\ __class_getitem__ () (object £ F ) ,42
L F 7, 10 __classcell_ (ko &= %KR) 41
\a _ _closure__ (3 EMH), 21
#® S F 3, 10 _ closure__ (function EM) ,21
\b __code__ (FAEE M), 22
#SUFF, 10 __code__ (function E) ,22
\f _ _complex_ () (object F¥) ,47
Y FF, 10 __contains__() (object Fik) .45
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__context__ (FF% /& M), 96 __invert_ () (object F#) ,47
_ _debug__, 9% __dor__() (object Fi) ,46
_ defaults__ (H#/E M), 22 __ipow__() (object FiE) ,46
__defaults__ (function B#) ,22 __irshift_ () (object Fi#¥) ,46
_del_ () (object F¥i),32 __isub__ () (object Fi) ,46
_ delattr_ () (object FH#) ,35 _iter_ () (object Fi) ,45
_ delete_ () (object F¥i) ,36 __itruediv__ () (object Fi) ,46
__delitem__ () (object FHi) ,45 __ixor__ () (object Fik) ,46
_ dict__ (HHEE), 22 _ _kwdefaults__ (GhH/FEM), 22
_ dict__ (B B, 26 _ _kwdefaults__ (function EM#) ,22
__dict__ (BB ), 25 _le_ () (object FHi#),33
__dict__ (E/EM),25 _len_ () (w4t %£7i%), 35
__dict__ (function EM¥) ,22 _len__ () (object Fi) ,44
__dir__ (323 EM), 36 __length_hint_ () (object Fik) ,44
_dir__ () (object F¥k) ,35 __loader_ ,63
_ divmod__ () (object F i) ,45 __1shift_ () (object Fi&) ,45
__doc__ (FH#kEtt), 22 _1t_ () (object F#¥) ,33
__doc__ (mixEMH), 23 _ _main_
_ doc__ (H3E ), 24 module, 54, 123
_ doc__ (£ FMH),25 _matmul__ () (object F i) ,45
_ doc__ (function EM) ,22 __missing__ () (object Fik) ,45
_ doc__ (method EM) ,23 _mod__() (object Fi) ,45
__enter__ () (object F¥) ,47 __module__ (H3/E 1), 22
_eq_ () (object Fi) ,33 _ module_ (Fix/EM),23
_exit_ () (object F @) ,47 __module__ (XBEI),25
_ file_ ,63 _ module__ (function EH) ,22
_ file (383 EM), 24 _ module__ (method EM) ,23
_ float_ () (object Fi) ,47 _ mro_entries_ () (object Fi) ,40
_ _floor__ () (object FHi) ,47 _mul__() (object Fi) ,45
_ floordiv__ () (object F#) ,45 __name_ ,63
_ format__ () (object F ) ,33 _ name__ (FHHE M), 22
_ func__ (Fi&EMH), 23 _ _name__ (FixEMH), 23
_ func__ (method EM) ,23 _ _name__ (23 E M), 24
_ future_ , 146 _ _name__ (£ EM), 25

future EA, 99 _ _name__ (function E) ,22
_ge_ () (object F¥) ,33 _ name__ (method EM) ,23
_get__ () (object F¥) ,36 _ne_ () (object F¥) ,33
__getattr__ (3B M), 36 _neg__ () (object Fi) ,47
__getattr_ () (object Fi) ,35 _new__() (object Fi) ,b32
__getattribute_ () (object F ) ,35 _next__ () (generator ¥i) ,76
__getitem_ () (4T3 7 i%), 31 _ objclass__ (object EMH) ,37
__getitem__ () (object Fik) ,44 _or__ () (object F¥k) ,45
_ _globals__ (i EH), 21 _ package_ , 63
__globals__ (function EH) ,21 _ _path_ ,63
_ gt () (object Fi¥) ,33 _pos__() (object Fik) ,47
__hash__ () (object F#%) ,34 __pow__() (object Fk) ,45
__iadd__ () (object F ) ,46 __prepare__ (GLEFi%), 40
__iand_ () (object F}i) ,46 __qualname__ (function EM) ,22
__ifloordiv__ () (object F¥i) ,46 __radd_ () (object Fi) ,46
__ilshift_ () (object Fi) ,46 __rand_ () (object Fik) ,46
__imatmul__ () (object Fi) ,46 _ rdivmod__ () (object Fi) ,46
__imod__() (object Fi) ,46 _repr__ () (object Fi¥) ,33
__imul__ () (object Fi) ,46 __reversed_ () (object Fik) ,45
__index_ () (object Fi) ,47 _ rfloordiv__ () (object ¥ i) ,46
__init__ () (object Fik) ,32 _ rlshift_ () (object F#i) ,46
__init_subclass__ () (object £ F ) ,38 _ _rmatmul__ () (object F i) ,46
__instancecheck__ () (class F¥) ,41 _rmod__ () (object F @) ,46
_int__ () (object Fik) ,47 _rmul__ () (object Fi) ,46

%35l 179



The Python Language Reference, A {Thi# 3.11.14

_ror__ () (object Fi) ,46
__round__() (object Fi) ,47
__rpow__() (object FiE) ,46
__rrshift_ () (object Fi) ,46
_ rshift_ () (object F i) ,45
__rsub__ () (object Fik) ,46

_ rtruediv__ () (object ¥i) ,46
__rxor__() (object FiE) ,46

__self_ (Fik/EMH),23
_ self  (method EM) ,23

__set__ () (object F¥i) ,36
__set_name__() (object F#) ,39
__setattr_ () (object Fi) ,35
__setitem_ () (object i) ,45
_ slots_ ,152

__spec__,03

_str__() (object Fi) ,33
__sub__() (object Fik) ,45
__subclasscheck__ () (class Fik) ,41
__traceback__ (FFF EE), 96
__truediv__() (object i) ,45
__trunc__ () (object Fi) ,47
_xor__() (object Fi) ,45
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A, 26

B PR HY
p 1 Hﬁ =1
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%% I, 110

KR, 32

KREHA termination model, 55

TEAE, 92 4
AEt£, 17 global name, 100
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arithmetic operation, 82 THEM, 5
%I operation, 83 T##,5,6
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&R, 5
B A, T
&%, 4
EE
C, 18, 19, 24, 84
Java, 19
BERL, 4
Rz
W =, 94
1, 82
T E
attribute —— EM, 92
class attribute -- B, 25
statement —-- &4, 20,92
target list, 92
T#F, 92
Wk, 93
¥, 93
AR By, 94
K| attribute —— EMH, 26
AR A R, 87
R B
#%. 30
B4 T, 60
#0775, 10
BXHEF,9
WO\, 124
ZH A, 15
EE,72
*E, 88
BIAT, S
EXE 4
name, 92
EH
operator, 31
wT
import, 60
path, 60
THAE, 60
iR 55
R, 55
b 74
/X, 74
EokA
object —- X %£,20
3, 82
iy
K1E, 88
A
method —-— ik, 148
ZRAME

parameter -- % value, 118

A
abs
WE &%, 47
abstract base class -- &%, 141
aclose () (agen F¥) ,78
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operator, 87
1, 83
annotation -- AFi, 141
annotations
function —— E#, 118
argument -- H#
function -- HZ, 21
HEhE X, 118
W REE, 79
argument -- £, 141
arithmetic
conversion, 71
operation, Z 34|, 82
operation, ¥ H, 82
array
module, 20
as
except F 4,105
import &4 statement, 98
match iEA4], 109
x4 %, 98,105, 108, 109
with &4, 108
As R, OrR HA, WHHERX, BEMAERK, 111
ASCITI, 4, 10
asend() (agen F¥) ,78

assert
statement -- &4, 94
AssertionError
-, 94
async
XH#F, 120
async def
statement -- &4, 120
async for
statement —- &4, 120
EfF AT, 72
async with
statement -- &4, 121
asynchronous context manager —- 7 ﬁ?
ETXEERE, 142
asynchronous generator -- R#H4 K&
asynchronous iterator -- ® ¥ # ft
25,24
function —- ®#, 24
asynchronous generator —— & 3 4 ik £,
142
asynchronous generator iterator --— &

B kAR R, 142
asynchronous iterable —— % ¥ T #% & %t
%£,142
asynchronous iterator —— ¥ %R, 142
athrow() (agen F¥) ,78
atom, 71
attribute -- B4, 18
class, 25
iR, 95
51 ., 78
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HE Tk, 18
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TR, 92
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attribute -- B, 142
AttributeError

FH. T8
await

X8, 81,120

EHRFAF, 73
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FHEFEM 10
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FHEFHE, 10
BDFL, 142
binary file —— 3% UH, 142
block, 53
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BNF, 4, 71
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break
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bytearray, 20
bytecode -- F¥#,26
bytecode —-- FH 7, 143
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c, 10
&%, 18, 19,24, 84
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call, 79
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W& &%, 81
W& 7%, 81
S, 44, 81
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k3, 81
Exb#, 25,81
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L, 84
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% %, 95, 119
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close() (coroutine F¥) ,50
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co_argcount (codeobject EM) ,27
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co_cellvars (codeobject EMH) ,27
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co_code (codeobject EM) ,27
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co_consts (codeobject EM) ,27
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co_lnotab (codeobject EMH) ,27
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co_nlocals (codeobject EMH) ,27
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co_posonlyargcount (X3} £ & M), 26
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) > de
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import
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ImportError
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generic function -- Z & ®#, 146 iterable —-- HHZE R L
generic type -- R A&, 146 fh AL, 88
184 E]



The Python Language Reference, A {Thi# 3.11.14

iterable —-- H#RW4£, 147
iterator —- # R &, 147

J

BFFEEL, 14
Java

EE, 19
K

key function -- %%, 148
keyword argument —- Xx#F5¥, 148

L
lambda, 148
expression -- FiAH, 87,118
R, 87
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call, o9l Python #IEZEN; PEP 3147, 64
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break, 97, 104, 107
class, 119
compound, 103
continue, 98, 104, 107
def, 117
del, 32,95
expression -- Fik R, 91
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