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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

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

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

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

1.1 HithseZ)

EARE T Python LA 2155 £ ) IZ UG, H AT — S0 JHAth S G e 0Tl iy A P o 1 B L 5 |
Jie
R4 B S B A
CPython
R A L BT RRE4E 4 Python SE3), VA CHEE S . HTRIE S Rl W R I3RS TR N .
Jython
DA Java i 5 i 5 1) Python SE3. MESE BRI DAYES Java B I — A BIASTE &, 808 AT AR SR A 2R
B Java JEPESCRAAIN T o AE T AR EE 2 AR BT IR Jython [
Python for .NET

WSS B T CPython SE8H, (FLEJE T~ NET $T45 M HLAT AS|ANET 2. BRIfI ¥
42 Brian Lloyd, A8 7 f#i¥% #3511 Python for NET F Tt

IronPython
75— ~.NET fit Python L8, AN[A]F Python.NET, iXj&—~E IL [15¢ % Python SEBL, I & 4F



https://www.jython.org/
https://pythonnet.github.io/

The Python Language Reference, A {Thi4 3.12.4

Python fUHY L #2415 4. NET #2745 BIWAIEH 82 24943 Jython /) Jim Hugunin, 8 T ¥ £
{5 8., 5% IronPython %3,

PyPy
— 584 ] Python 155 4511 Python SCBL. B SCRF 2 AN HABSCILIT BoA Y m GURE e, Bl
SCREFNRI I i 2 . BT H B H AR — 2 ilad save )y fEU s oiRess (B B2 1 Python 45
() RBIAIS RS A S RIS . 2 F R AITE PyPy JiH 01 4RI

PA_E XL SIS AT REAE S LT T 5 I 22 SR PR A B 2257, B2 5 1A T B AR Python ST
IR E RS WS H BN E LTI, DARE IR IEALE (] i A~ S8 A R LR AR5 2 1 R AR 7

1.2 #riE

AEAIIE AT F A R 28 ek Backus Naur form (BNF) AR . CRFBE T PATR 7 SRR

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

B—FT72/8 name 4& 1lc_letter ZJGIENHEZA 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 =4S 505 0 R A T35 P RN e E (7))
DR i Y A T8 B ASCIL P4 . TR S (<. . . >) 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 SCRATAER R XA Jal3E R SCVE T A g
BT, TR SO T Bk A B AR U TR AF i . 76 N —3575 (A2 HT) AT BNF
TR IR VA E S AEZ ST BET P AR FTA E

4 Chapter 1. i


https://ironpython.net/
https://www.pypy.org/
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CHAPTER 2

RS

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

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

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

2.1.1 BT

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

2.1.2 Y817

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

A Py)thon i, & A Python AP FJEAL A7 H3 G C ARMEMI B4 TAF (\n, 3R ASCIL 54§ LF, 17
ZIIXEPR
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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 AR 55— 588 A7 AYTERE VLI IE M A5 coding [=:1\s* ([-\w.]+) B, ZFEBLC4 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 INFTHIE, JEAh, b SCRpNTTE:

[# vim:fileencoding=<encoding—name>

3X /2 Bram Moolenaar [t VIM AT IEZ.
WURE A R B miEAg R, W BRAgRESRs = UTE-8, R S e el e K g i A% =X % UTF-8,
WG UTE-8 “FA5fphral (b'xefxbbxbf”) 59 200 M A 2 5 1B LA 1%

RN T gk, g s NAY 44 FRab 2 Python RIHYIAY (2L standard-encodings). 4%l
BOUT A IR, BT E, R RAR AT,

2.1.5 RABHET

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

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

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

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

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

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

6 Chapter 2. a5 47
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21.7 AT

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

2.1.8 4gi#

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

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

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

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

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

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

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

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

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

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

s = 1[: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 AT
UNIWINGER OO i)
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2.1.9 EHFENZEEFH

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

_\_\}\
=

\

2.2 HipRAF

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

2.3 FRIRFHIXEF

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

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

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

PRIRAF I B R, HX KNG .

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

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

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

xid_continue
_Fi& Unicode &3R5 ) 35 3L
¢ Lu- KB
TRV NEEC:
o Lt BE KRG
o Lm - BT
. Lo- FifbF
o NI- R
* Mn - JE=HARA
o Me- TR
* Nd - 3T
o Pe- BHRR
« Oter_ID_Siart - 1 PropList.ixt 5 LMY AT, T2 m e
* Other_ID_Confinue - |7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

Unicode 15.0.0 " A A 0] I HI bR H &F F 47378 I0 itk HTML 3C {4 https://www.unicode.org/Public/15.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. a5 47

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

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

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

2.3.2 KRBT

Added in version 3.10.

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

VENER AR, EATTREWSAE F T M B 1B ) (R T SR PR -5 AR RR IR 24 BRI B D ) 2
match, case fll _ BfEmatch iERFH. type B type EA .
TE 312 JRA KA T : type BIFE R — MRS

2.3.3 (REBIFRIATFE
FLBARIRAFR (BT 0 HET) HARIRS L. BRI mABA T RILTFRIL, HAT LS R:

*

*

A& from module import * fFFA.

fEmatch iBRINERK case B, _ @— ks, BFRRART.

M2 A, LB AR S e —UORMEM R 3 A & _ . (B5 print 08B R
TEfiE T builtins fHide,)

TEHAMH T, _ R NE AR . BB R FE” 45H , (B Python 78 B Sk i 22 Jo ks
FRZ AL

Ik

_ EHTIEREPRMOCR ;. I gettext BB,
AR H N Redin 2 ToTe M AL B

RYE LA FR, @A dunder” o XA R fERERS L SCEL (WIEHRHEE) & . AR
G 58 U TRF KB IR E LS 74 7 ik &7k 452575, Python A SERA iR L HEZ B4 . T
SO, AR ARG x ZFRE SR, #ST R R B SRR AR .

RIFLAHIR HKE L, WRHAFRA—MREEXES, PABEGRER MIRA KK B @itz
[P FRp . FEILAR IR (B45) .

2.3. FIRFFRIXRT
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24 FHE
IR PSR R R

241 FHBREFHRFHEE
P X

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rg¥" | "Rf" | "RE"
shortstring u= "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "r''" Jongstringitem* "'''"™ | '"""' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral n= bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = mrrrw Jongbytesitem* "'''" | '"""' Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">
bytesescapeseq = "\" <any ASCII character>

XA ORI — DA IR e S B A UVFIE stringprefix M bytesprefix 5 FHI{EH)
HARER D Z A B P75 A2 o A B A% 5OPS IR 2 SO 5 AR IR SO 30 4 H 4 A s P B DU ERA
UTF-8; & W.% # % ] —7.

BB PR ) 7 T (AR ] OGBS () BOWE S (") FEEA . EATTIE T DA O 34
ARG S EONE SRR AT AR = F 515 F4 %), BT ) FAFBUNREA T H im0 P
SR SCBIN 0, RIS SO (\n) 2017 47" B3 i AR X BAT Rk & U P AF b AT 3, 1
WHRATAT . IFHLA B E G55 . S5 TR U7 2 ZFRG.

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

SRR ST DAI NI 0 B R, B RS A SRR BT AU, R
PATHE CERAE . I, JRARAAFERREE L ' \U" A "\u'. 5 Python 2.x )54 unicode “FTHEEAEAIA]
Python 3.x MIEL AL "ur' A)¥E.

Added in version 3.3: FIFLEFATE v B, &£ 'br' HE Xid.

HF unicode FIHIME (u'value') M, Ak Python 2.x Fl 3.x FEATACHS FEM 4Ed TAE. W PEP
414,

IR £ B R AR AKX F A B RIS AR T WS e B, (HARS b E
‘u' A, B, ATOAME R RS A BN AR A S Y R A

=5 A AT UL B AR LA TS 1S (RREORT ), B TR, A TLILFmEY, K&
X =A51%. (515" 2BAFEERNFER, TG ', Wl )
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L3I

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

BYFY &8E &ix
\<newline> W& URHT 544 T4F €))
\\ AL (\)

\ " 5 (1)

\e W31 (")

\a ASCII 14 (BEL)

\b ASCILE#45 (BS)

\f ASCII #: %45 (FF)

\n ASCII #4745 (LF)

\r ASCII 5| Z4F (CR)

\t ASCIL 7K il #4F (TAB)

\v ASCII 1 #3245 (VT)

\ooo I\ %L 000 F4F 2.4
\xhh A PERIEL hh 4 (3.4)

TR T HIE & I 751

X FY == #iE
\N{name} Unicode ({87244 K name (F4F  (5)
\UxXXxX 16 (v 7S BEHIEL oo BV B 47 (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.'

AL RCR AT A =& 71 5 5445 %, 808 RIFE S F 4 ¢ F @ astiE kil il
(2) 5 CHri—2, B2 =A% .
TE 301 RAREZAARE: BUE KT 00377 By /Nt 85 75 & 74 DeprecationWarning.,

TE 312 JRA B AR FUE KT 00377 W\l FE L4547 SyntaxWarning. FE A Python
AR - AP SyntaxError,

(3) 5 CHRUERR, AP+ IEHIECT -

@) F9 FFWEF, NIRRT F4 S, X
LI SCR LAY Z{E AT 434 Unicode P47 -

(5) 7E 3.3 HUA Se A2 AR T A T X344 " i 528
(6) WA 4 A 7N .
(7) FIRALRE Unicode FAF. AN 8 A7 b il % .

5 CHRERT, TEiRIRBIREE OFIITE AR ILEREOR B, B, 4 oh 2 RARG R AT, (PN, XAy
KA WA SO I, BRI AR PRI ) R, BT IR TmEN, TR
L R SO 9 g T IR AL U781 -

TE 3.6 A KRR T AN RIS SUF 52274 DeprecationWarning.

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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T 3.12 JUA KA A S AR BI e SUFS 2277 E syntaxWarning. fEARNAY Python HAS AR fe 28 ik

°f SyntaxError.

RIEAE R aG S i fE T, 515 tn] DA BORHTES 3L, (HRHL PR B S 45 R B i e\ 2 A4
PR A S TR FHE . ARG o\ " WA R AT T (RG TR WAL
TR ALEER) o LHIE, R F @A R AEAEA RAH L B (BT &5 UL RIE1S). B2
B SURTIEA T T A P BB A TAT, TR R AT

24.2 FHRFEESH

PAZS A4 B ) 2 AR A AT B BT B E A, FTRURIRIS o Anit, 48R T & )F e, B, "hello™
"world' T "helloworld", WINEEATREFML, BIAIRFKFEFFER AL DT, AT AK
ANEER SR EAFER S IoRE il :

re.compile (" [A-Za-z_]" # letter or underscore

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

)

R, BLINREAEARIZ I E L, AL, AusfThy, G FATHRB A+ a8 A7. b

VERE, S G LAk A RO IR 5 SR (SR A AR =5 B, Mok
FPE T RMER ] DA S A0 4 5 I A

243 f 25

Added in version 3.6.

X F A B F E AR fstring RARE T £ B0 F BT FAFR P XA AR S BB
BIRA {3 prgEmgealale HA P AT e (e - o B, AR U A A S T (E R T AEss A7 SR A Rk K
BAEFIERC IR TR, B, SEERE TR TR, 5 SOPSIB SR . s,
TR N AR TERIT

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

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

| yield expression
conversion = "s" | "r" | "a"
format_spec = (literal_char | replacement_field)™*

literal_char

MAEFES {0 80y WO BRSSP AR AR PR AL B . BT S (" ARl
PA Python FkATT B 7 Br. FERIEAXJGIMAFETS 1=, ARG, [ BRIk 0 S 4s
K (AT . BERANS " ARCHFE T B B AMER S '« IRy . BB
PAETERS '} hEi R

A TR P A 2R & 5 RS 5- fL 1 5 AL Python ks —#RAbBE, (A DR BISL, =5
IRV, 1l Lambda FIMKIEFEIAI « = AR A5 . B FA AR LT
FPES A BB SO e B P AT SR B Bk i HE 5 [ S A =515 - 7458
RS TS ERE . BT BON # JET i el AR R (RIEESS AR 55t ) . fEX Rl
HOLT, B B AT — AT 85

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

>>> f"abc{a # This is a comment }"
.+ 3}11
'abch'!

TE 3.7 WA K A4S B Python 3.7 DAY, PREASEHLAY I, AR iFfest s Uy s T {E R A il awa it
TR HWFasynce for TRMHETH.
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TE 312 A B A A A Python 3.12 Z |, ANFRVFTE -5 H3 (R 7 B b U AR

RGN, A AR, = L SRR AT DA B kP £ 7
SR, Bo= RIS, SRR, = B ARG repr () . f5E THRN, B
NI RIER str (0, BRARRI THBTFE e

Added in version 3.8; &2 1=",

o€ THASFR, FRBACRKMEM SRS, Fg1b. FEIAF 1 1s WA str () FfsR{Egs
"t WH repr (), "'a' W ascii().

RIGHH format () PP A RAITAR ML . A% UL PR AL 0 R U A R format_ ()
Jiihe QAR WA UL IIRE WK A2 A R . KSR Z5 2R F A TE A A R R 2

I RS AU AT T AR R E I 7 B . X RE T B aT AR AT A O R 7 Bl A%
E%ﬁ,ﬁ%ﬁﬂﬁ@%ﬁﬁ%ﬁ%%%ﬁ?&oﬁi%%ﬁ%%ﬁﬁ%gﬁsu;mHMU)ﬁ&%
AT o

TR P APFEE, (B2 T BORRESR 20 B 24 F I fE
TR I ER BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

'January 27, 2017'
>>> f"{today=:%B %d, %Y }" # using date format specifier and debugging
'today=Jdanuary 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 20"

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

RVFER ST B E R ANZ -7 47 55 2640

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

T 3.12 JUA K A2 A8 : AE Python 3.12 2 BIA R VFER e 7 BOH B 5 A2 -7 A/ H A 5[5 2828
Bt 7 Bob th SR iR O ORI 2 DA-S7E At 37 55 AR R 07 3 ORME:

>>> a o ["a" "b" "C"]
4 4
>>> print (f"List a contains:\n{"\n".join(a) }")
List a contains:
a

(T
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(B L)
b
(¢]

16 3.12 AR S AR ST 6 Python 312 2 B, TR AR OB T B AR S VPG R AHET
B e, MR (R A SR e

>>> def foo():
f"Not a docstring”

>>> foo. doc__ is None
True

Z PEP 498, [P AT I EAER R, S TAFR LRI A str. format () .

244 YEFEE

BAE T EA =28 BR IR ARG BRGS0 S0 B ) .
TR, BEFIEATIERS; Ebrl, -1 %0802 —Jusfar - My 1 &M,

24.5 ERFEE

SO TR ST

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

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

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

nonzerodigit = marL.LL"on

digit = "om..."on

bindigit = "o" | "

octdigit = "om...mm

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

BB IER R BEBA RS, BE— BRI L3 n] 1 A

HERMERS, 22 FHEF N TRIZ. TN T 0487, IR ES . PRI TZ

], R AE 0x SERA AT .

%%,%TOM%,+ﬁﬁﬁ?%%%$ﬁﬁﬁ§o%%EPwmﬁoﬁzmﬁm%CﬁﬁAﬁﬁ?ﬁ
HEATER

R AR BN -

7 2147483647 00177 05100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

T 3.6 BRA KA AR BUE SCRAE P, R 57
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24.6 FRHNFHEIE
PP AR T R A TR 5 LA Tk -

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

fraction = "." digitpart

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

VR, MROTI, REEOMRS RG> B A 10 R R B, 077010 AR, FORMEIES 77e10 M.

P AR A S R R T LR SC B, T P I A
P SR TR AT

[3.14 10. .001 1el100 3.14e-10 0e0 3.14_15_93

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

24.7 EHFE(E
M BT B AIVE G AR

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

HE R T (E A S 0.0 IS8 S —xhiF i Bs , EATMBUETERIAIE . QUG N F W

STHC, MITFEANE S, BIan (3+43) o BECFIRE R BIATT:

[3.14j 10.3 103 .00173 1e1007 3.14e-1073 3.14_15_933

25 BHEHF

BEAW TR

+ - . *x / // B e
<< >> & | ~ ~ -

< > <= >= == l=

2.6 ERTT

PAR AR TEIR o o P A :

( ) [ ] { }

’ H 7 = ->

4= - = /= /1= %= o=

B= |= P >>= <<= * k=

ALE AT DA T R O R R T B = AN ESR RO B IEAT . SR 5 4 N R R AT,

YRR RRAF, HBAT AITIZ 5
PATT ASCIL FAF AR L, Xkt 2 m 3

25. EEG
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O

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

[s ?

gix
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R R

31 MR, EHS5ARE

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

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

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

XA SEI R TE RS G TR ERAE (B XG0 A KIERIE? ™) I HE TR R ] REM
{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 BRI Wi SE B A S R 0 A, A BERT T AR GO U RITT

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

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 () Jrik. SBREAUEFAEREF H BAKMMINR . try. finally iR Mlwith 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 WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,
ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E
AP A A o A R AR Y

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

3.2.1 None

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

3.2.2 Notlmplemented

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

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

1 3.9 JUA KA A HE: %) Not Implemented SRATREMIRIECHIT M. BATHBSPORENEE, H
FelImf % i} DeprecationWarning., ‘ERFEARKA Python A H15| & TypeError,

3.2.3 Ellipsis

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

3.2.4 numbers.Number

BTG B P EEIEE, SN ARIB AR AR N B R BRI 45 58 . KX SR AN AR 5
jagi%ﬁﬁﬁﬁﬁﬁﬁiﬁo Python HHAYEUT 4 AR AR R DL PR, ERZ R TR hp ey
IR/
RN TFARFRER, fi__repr () Ml_str () Fili, HATFFEEN:

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

o FORASTERTREMITE 0L T R AT 10 2

* TRME, BN REFER AR 20N, HASPER.

« KEWMZE, B/NMUUSTRFEREANZZIN, FASPER.
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o IEFCS U S KT EN 2PN .
Python [X7p RS, 37 md BUBORISZ 4L

numbers.Integral

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

ik
RETUBFIRHUE B R e B 0708 BB AL S A HE R 12 S I Bdse ol £ BR B AR

HERUBAT Yl 53 A R Fh 2 B

I (int)
WG TR RN, (ZBRT R NAF (BRI . 7R Bz B & A —
PRI, B PA 2 AMS R, BRGS0 ) ZE SEA AN 2507

/R % (bool)
M5 FRZ A H False #1 True, {83 False fl True [P G ME B RIS . iR
BUBRERI 2R3, WA RMEAE SR S 04T A 2R T 8UE 0 A 1, BIAMEE L LA FE 56
FAFERI o AR P FAFE "False" B "True",

numbers.Real (float)

WO G R AL Z A UUNS B 5 8 HE T e 2 1) BBUIEL U B A L AR BEA52 4 IS 2 O BILE A (DA J%
C =¥ Java SZBH). Python ASCRFHURIEERE G SRR & I H I P2 18 AL BT RN A7 G, (HIX Ry
A FIXETAE Python F X GAYTT AR ON DR B bl 35 W R 2 5 T 0 5 A A

k.

numbers .Complex (complex)

LIRS G PA— X B B A4 UG E 7 A BOR FR SR AT K1 s O B R R R A 2. — N
{H z ASETAE R Al i R fE P 2 . real Al z. imag SRIRHL.

3.25 3

XEERERAAERBCI R T IARAF LS. WERE Len () FRR [ FH AL, 24P K JE n i,
R EARHUET 0,1, on-lo a 1] ZEETH a PROSE i 0. FLLLP50, RN ERN)Fo], T
PP AR I ARME. BN, a(-2] 6T aln-2], HIKEDN n i a JEURYEIRCE —50,
AL SCRFI A alic 3] BBEERTIN ki i <=k <j A& H. YEREKRE, TIAwe—4
HFRZEBAE . PAEA RART ARSI T U R B A 5

A LEP IR SCRFIF A S = A step” TES I Y REYIA™: ali:]:k] e a FRIS A x WA EH, x =

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

Fe B AR H R AR MR A A K
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AR

O] AR P B A 0 52— BB A RERAR o (USRS A &0 HAb X R 5 T, He i) AR X St

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

PA T 2RAU R TR AT AR 42

g
FAFE 2 H1 43 Unicode AL ELH BT H . BUETLEFE U+0000 ~ U+10FFFE 2 NI T A 5
NER A AEFAFER AR d ] . Python &4 char 2RAL; i 24T AT R AR S A E s — KN 1
HIFAFER TS, WEBRE ord () WRF— A0 H FA R BB BUETEREAE 0 - 10FFFF 2
WHVEHG chr () "R PNBUETEEIFE O - 10FFFF 2 NAYEEEGEIC A KB 1 Y 455 Ep Xt
4. str.encode () A PAEHIZE B0 AR Gt =08 st #4h bytes, 1fif bytes.decode ()
DAL AR FH A S B ) R 4 1

Jeal
— A TCA 4 H T AT Python XF 4. WA AL 2% B i T2 1250 B 10 2238 200 1
HAE - HEBICA C el n e F b 25 i —ANE S R M (— B4 B A RER) 2
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) MNER bytes () MG ROIEB IR R . FiH
X PAE T decode () B ¥EMIS AT

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

#:
collections fll array BRI T A A8 Fp 51 KRB B 245 1.

FI A T Aob P 2B ] 28 7 51 S 28

L2k
FIFEH Y26 H W] AR AERE Python PR . S1l2 i I 5 #5308 i 5 R 22k s .
ERIEK R 0 8 1 5 R ICTH M RARI. )

TN RIET A . nTLAEE B bytearray () Mg s A= BT @022/ (K
RN MEA ), FEHA Ty 51 R LA DM REER- S5 A T8 bytes XHR—E

3.2.6 £E53#8

BT R FR A TR HA A R AN To e KA RE S NICENTARREE M kRG] H2E
fITAIREEAC, Wl N E RS Len () RIEES PR H . SeA 7 LI AL @ PRdt s A, 5751
HEEE T, DARHEATAS . IR RN RRZE SRR s .

KT S ICE IR AN A] A8 B0 0] 5 2 AR AR AR ] . Y B 28 G 1 R B8 LR R ) SR A
BUAAHSE (L Fn 1. 0), WE—&EE T HaEEEH 4.
H wiAG WAy 2 B2 A 2
BE
WSS LRSS, T HER set () MvE2L0Z:, 3 B A 5] DUl R kT
B, Bilan add () .
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HREEY
PR R IR AL A ENTALEL NER frozenset () MiGEa Q1. T frozenset XG4
"] 2 Hhashable, &R ARES — N EARITR SR 7 I -

3.2.7 RS

R RN HEERT LA RTIRIES . W TR a (k] AI7EBSS a FtR5100 k B955H
AT ATERIRA P, WA IR S de I IR H AR WERE len O ANRBI— DB PRI ZEH

R 7 A A R 2R

¥

BRI RFR B LAV ARG A R R LG AR ER I W& 51 R il
Aty ] AR SEA, ST AEXT G 0 5 AT LU, L5 R T e A S S B G0 O (A
PR —Ert. AR 7 S B0 1 9 A 0 B MU S SRR AR 4 (B0 2 R 1. 0) WEAT8y
R HRRG R — 7 ik H .

TFUSRBAEANY , X EHE R AE TSI B W AE 7 M RO A B A B I A il
AR, AELR RS B 5 B P BT AN 2R LIS I B A R TS 2 DR P LA 2

FHUZ RS BATAEE (.. L) AREERAIE BT R 2 M.
AR dbm. ndbm 1 dbm. gnu $24E T ERSMOBLEEAURE], collections FEHLIE AL,

T 3.7 WA K AR B A Python 3.6 i Z P A SR BB AT . £ CPython 3.6 HHif A MUY SR
(ELKAE 24 I 24 VA — > S DU 1 10 a2 1 5 ek

3.2.8 T[FRAEE
SR AT AR 1 BR R PR B (S I3 /N ):

RPFE X &

FH 8 SRR RO 5T i 5 R BOE SORBIZE (20 5% 22 SC /N o BRI R Bl — D280 3%, Hop
WA H RS R BT E XE S8 5.

HHHRZEN
B 2E
. MAFCZ PR EC T 2 B = 19 F R 5| H——R %L
function.__globals___ € SIAERLHL ) 4 JR 6 44 23 1]
' None B — MU &% R H 28 2/ 95 E B
function.__closure__ JCHY tuple,
BITH R HA cell _contents J@M. X#iH
R AREUVA B 15 B TTI M
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BHHRIE SR
XEEEME R L A A R B 2 AL :
B BE
, B SO AT ER . IR BA NN None . R
function.__doc__ TRAIK .,
, BB EIR. AESH: _name__ Bl
function.___name___
EEqualified name., HiEZH: __qualname_
function.__qualname___ Bk,
Added in version 3.3.
, R R 4 PR, B Y None,
function.__module___
_ o1 B A BOIME R T S 19 BRikparamerer {8 2H 18 1)
function. defaults__ tuple, o M5 TEAR (1752 A A BIAE I
None,
, R E i) BB ) R A 2 %2
function.__code_
, _ fir 44 2 0 LR AE B R AR . 7 S R
function.__dict__ _ dict__ B,
, _ ST 5 ARER F 8. TR EIES AR,
function.__annotations_ AR AR LS ' return' ., RS
[5%]: annotations-howto.
, FLE A PR S B A BRINERY e,
function.__kwdefaults_
i AE2 W HA XA W tuple.,
SISl Om o (ISt [PEEEE Added in version 3.12.

PRAON G SRR RN BAT R M, 2B, X T R e oG e 2 R .l B RS 110

R PR AR R BRI A X ) S

CPython BN Yi: CPython H Hi i SE B TR A & SR B ERY R EURYE . AR ATRES STRE A 2%
H R R EUR T

A K RBOE LHVBOME BT ARy 2 e it (FTild_ code JEMRTII).

22
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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 TR 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 A ANH— L 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),

AL EXN S IR H A classmethod XRE, RIAE_ selr WY “IRLH” Lk Lo
TZEAE, W R x. £ (1) 2 C. £ (1) #ERTIEM £(c, 1), H £ X T Z R

It is important to note that user-defined functions which are attributes of a class instance are not converted to bound
methods; this only happens when the function is an attribute of the class.

A RiRR R

*/\ﬁiﬁﬁyleld Bh) (Wyield & &) F4T) WRREE R R & 25 B2 Lﬁé’]@ﬁf?ﬁﬂ)ﬂﬁ, &

Elﬁ/\—fI/]\j’ﬂﬁ?TZlZl@UZFE’JUeme Nt W ZEAEE iterator._ next_ () FEHFSEGX
/I\LZJ%I HiIZfTEI B vield i ft—ME. MXPDREIATreturn /ﬂﬁﬂﬁ@ﬁﬁiﬂiﬁﬂi
Ff5] % stopIteration oI HAZEAERE 2R PR M A HAE SRR
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iR

i async def 8 W BRETEL T YEBLHEFR N VA2 B dk . X ALY ol BI0EE 958 ) i5F 25 3% [n]—A>coroutine
S5, Bk Gawait FBikRX PN kasyne with fllasync for iEh], FHEFE S 2 —T5,

STERBIER
iflasync def R LI T vield AR BREE T IEBARN 51 £ 2 Bdc. XARRY BR B ER
HEF, Bk [l — asynchronous iterator 3T4, ZM R fEasync for 1A 8 SE AT RREUA .

WHRLERERNaiterator. _anext_ JrykfFREl—Aawaitable, BEXTGFER G R AT B 2
Hyieldr A —MMH. YEREBIITE S W ret urn {BA) B REBOR B, 45| k& StopAsyncIteration
S B AR B R B A M EHE S IR 2 .

HNEFHL
B EORARIAE C M 2 . WELEBIOM T-04% Len ) Al mach. sin () % (math — MR
HEN BB . SEEEEZEEE h C R EN . Fraki Hisgdk:
o _ doc__ MBI SR TFATER, SE WA HA None, . function._ doc_
* __name__ ERFWLZIR. S function.__name__,
o __self__ XM None (HiFZ LT —1).
o __module__ /&R EE LT TERL I 24 FR, BOE R A AT H WA None, £ W.function.
_ _module__,
REFHE
PR B PR b B RE 7 —FE, RS TN A C BRI N R BN S50

PIET I — AP T/ alist .append (), JLift alist R— TR FEHORPI, HFRHG SR PE
_self__ LA alist ARG . (RABHEAGIE X5 5 57 ok MR

ES

KRR G, XL RaE 2 MAERHE A BBy “ 1), (HRMa DU ER . new () HYZEE

R, WHNSHEEES _new__ (), FFHAEEFRT, BBl inic () RUIRAHTTY
EH
#3xhi

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

3.2.9 #&Eir

i JE Python fCRS Y EEAH LR IE, M-S AN A% A1, B8l inpore A, BUZ M
importlib.import_module () FINEK __import__ () FRBAEMA. S B 74
MR LI 4 230 (R ple AR i R globals  JEMERTSIHIMTIL) . JEES | HFHk
i e R P I B R, Fl m. < SEEM T m. __dict_ ["x"]. BRI AEE H TR
B xt g (R hA e se UG E AR ZEE ) . A module object does not contain the code object used to

initialize the module (since it isn’t needed once the initialization is done).
RIS E R S a7, fliim.x = 1 &FRF m.__dict_ ["x"] = 1,
e ) (WTE) JEtk:
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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  JEIEWHE %ﬁ%é’%lﬁ’] BN S HER B ERE R TH 1 C B, XML
ENAINERAIY RIS YL, ERFR IS AR R

__annotations__
S TERHAR AT IR L 472 WP, A X _annotations__ WyffE
SeE% . 4207 annotations-howto,

Feokim R E bk __dict_ NPAT LM RFIR RS a4 2518 o

CPython SCHUANYi: T CPython #BRACH T HUAYBIE , YA BTV ] Sk B 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%

A XA A — o il 28 SORBIEE (B 5 2 3L —79). A2 — il i =7 Honh 2 S i
A, KIEIET NS PIACATEI T IR AL, BN, C.x S@dkfh c.__dict__["x"] (Rt
FAAE—LERl TR G AV HANE LR IER 520 24 RAEH A R B B R L4 BRI, %ﬁﬁif %% AR
AR BN C3 Tyia My, BIGEAAAE S8 AORESHIWEA 2 A QR AR 3] — A 3L R LG
WREARFFIERARIFT . 4 % Python /1] C3 MRO R I 7E python_2.3_mro % .

B REMEIH (RIRES R ©) K7 E—DFEITENRES, BRHEAN—A__selr  JEMER CHI%E
BITTEN SR . MERE—1 staticmethod MR, ERHEHCIAHS I AN ST IR . K
AW __dict__ SRS WERSMRBUS MR HAL T AAE 2 5 5l a ik 25—y,
RIBTERES RN 7L, HASEHERR 7L,

FXFGATHARM (W_E30) PA A —AREEB] (T30

Rk Tk

__hame___

ESIEY
__module___

RAE AR 45K -

__dict___

(e ST liE S
__bases___

SRR A, HENTERERI RS B EH T .
__doc__

R SRR, AR E XN None.
__annotations__

CGTERA I TIIRE R & 2472 A7, AR __annotations_ MIRREESK

1, %207 annotations-howto,

__type_params___
—MNMUE R A WITH, BATRHME A2 &
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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. WRRIEEEN, MERTBHIRAA__getattr () Jrik, MR
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_ HEMTML _ class_ RSBV,

3.2.12 1/0 & (HHRILHFIR)

file object FerR—AFT I Ao A5 22 FhbestE o =Xn] SR 818 U 52 open () PIE KRS, PAK os.
popen (), os.fdopen () Fll socket X4 [ makefile () Jy¥ GA W] REAE I HE 4Ly At i 4 (i) Ho
sys.stdin, sys.stdout Ml sys.stderr LRI R XTI T MR ARUER A . i b AR R 1Y) S
MG BT ASCAEEETIF, HIL#RREE 1o . Text IOBase G IIE L,

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

IEXFTRFR %% A F 0 o9 nl AT Python {0, BiFRbyrecode. AR IS G R BN AR 1K) DX HIAE T o8 ioxt
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

co_names

.co_filename

.co_firstlineno

.co_lnotab

.co_stacksize

.co_flags

SERE R E PRELAA
Added in version 3.11.

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

l%liﬂllil@ URAIET A B BEC (A RABAER
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 &R EP dE R EUTS
R & HZHR

—/~tuple, HAESRECT A BRI AR

— A FIR R B I bytecode $54 P FII AT ER

— 055 B8 B i bytecode FT (2 ) S THT EL FY

tuple

— AN A R T Bbytecode Fi i B 44 BRI

tuple

A FTAE SR 24 R

BRECE— AT I AT

— Y T Mbytecode % 5 B 4T WL )
T . BARIUEZ 40T, TEEF R RS .
H 3.12 A7 AR Bt e g A
F£ AT HEFE Python 3.14 H1 4[4,
EEUAOLAMEYOE X5 W AN

TR — RPN RS R AT SR DAY 4

AN @Et X co_flags & SCHITEAR : ﬁﬂ%u%&@ﬂ% *arqguments AR AL EECE AL B S HO)

WE 0x04 {if; WIS REE M **keywords |

B R AT R R T R SHONR S 008 {75 QISR R

3.2. IREXBIEREN
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Hoe—AE AR E 0x20 fif. 2[4 inspect-module-co-flags 7] §E H B4 AR )15 SCIEN

KFEMEFEB] (from _ future_ import division) Wffifflco_flags R IR ICHDXT AT
GGV S e TR R IR SO P oK RIR VR W I BE 02000 5 7691 9
Python iz A< | <{#i ] 0x10 1 0x1000 {7, .

co_flags FRHARLIG PR B BE TR -
IR R — KB, Weo_consts WSS —IURHZ RRB SO 747 H , BB AR AR E SO A

None,

BB REITE

codeobject.co_positions ()
R B A0 A X G A 45 bytecode 52 W IE A AL E B RN 5
HERLEIR B S (start_line, end_line, start_column, end_column) HJ tuple,
S i A TCH BT g A U BT RS R A B FIE B AR E RS AT AL O IF
IHEGIH utf-8 F it .

AP EF R BB R R ATREAR XA O T ARTRIS AR AT
» Bfi1¥ -X no_debug_ranges iBfTHRERS .
* fEff/l] -X no_debug_ranges BN —C 4 pye XAF-
LR DN =R PO PA: U E DA I
o T RS L SR BRI To YR 2om AT 5 515 .
MR ICEOUR, ST BRI ER AT LAY None.,
Added in version 3.11.

ik

PRAPE TR EAE RS XS S AFAE S AL B, X 7] <> 5341511 which may result in a small increase
of disk usage of compiled Python SC{4 i FiJ i £ 25 [B) B ARRERS o5 FH 1) NI 3 o L3k 7
it M B AV SBUE T BV MY R 5 S, ATPAMEA —X no_debug_ranges iy 47 1Rk
PYTHONNODEBUGRANGES HiiAs &,

codeobject.co_lines ()

AR [l —AN7= A Kbytecode i EELSETE 1R EAYIEAUAS . HP BB — T @—1> (start, end,

lineno) tuple:
* start (> int) fURMXS T bytecode Jo BT A AL B WAL B CRALIEZALED .
* end (int {8) RN T byrecode FERIAR AL BRI (MIFFZAE ).

* lineno jg—MCFRbyrecode JEF AT int, BOE AR @ T 5 seca 15
>N None.,

FEAE A AR AT SRR R A
o B —EERFRA O 2 start,

e (start, end) JERIRFRIARBWMAESN. W2, T —XF tuple, 840
start FETHE—/ M end,

o AETEREERA SRR MP: XTF A = It A end >= start.
o ARG A tuple ) end FFEET bytecode R/,
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T, Bl start == end )& FRVFRY . 22 58 R I 1 B 37 SR RS FRAFAE , (BEbytecode
G A BT R BRI LA T

Added in version 3.10.

W

PEP 626 - fEMARILAL T SLh BRI
5| A\ co_lines () JF¥H PEP,

codeobject .replace (**kwargs)
RIS — AR A, (48 i BefE
Added in version 3.8.

oI &R
WO RFIRAATI EATATRE IR = 32T 2 f, B2l 4 TS R B ek 4L

SR RIEEN
FIm i — kT (TR E ), BeE aRX
frame.f_back JEBIRHBII BRI None
M IEE AT RS 2o DA E R &
ELEMIS 5 f_GEE) —A HITEE object .__getattr_ , [fi1iZ

¥ oby Fl "f_code",
The dictionary used by the frame to look up local vari-

frame.f_locals alilias

B T & A AL T BFH
frame.f_globals

PWUHTERNE (M) 24k BT

frame.f _builtins

. WIS “UERIFES (KRR % [Kbytecode
frame.f_lasti FERERZRT])
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HHTT SR

frame.f_trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_lineno

WA None , W AEACHD AT 301 8] IR 45282
B0 BR S (Pl IR o 1) o 30 8 A B YA A
fTaMx—1F M SN _trace_lines),

PRz BTSN False ASE AR MIRACH T X
BREZAT

FHZBEIEBCN True AARVRI KRB RIEIS T
T TR RN R B pR K5 | A Y S o b1 B R R Y
PR IX ] fE & T HOR E SUN RS TT N -
W Y TS - TEX S A — R ER R AN
B B AT (DUR T RIRIERIW) « JHias
] PAIE L B ARSI — A Jump A4 (BICE
T—%1EH).

PR R 5 &

NS E S E S WRVN

frame.clear ()

BT IR B iR A 1 i & or 2 1951 . IF B, AR g T — Pgenerator, BLAEIK
TR . XA B THTEGY KW RETEARG T (Bl ik —A SR e LS 68

DR

RuntimeError is raised if the frame is currently executing.

Added in version 3.4.

E xR

BT RAE A FERRREEE R M558 AN 2 R — N g, ] Do iE A

types.TracebackType B A%,

T 3.7 JAS A2 o BAE [ %) g2l DA ek Python AU 2 XCHBSE AL .

YT R R X S, SRR PSR A TR BT, SRR RIFZ Y 24 1 =1 2 A
ARG . YGE AT AL BRERS, FEFPRE R DA AR ER BE . (S Wiry 126 —7.) BRl{EN
sys.exc_info () FrkEIA e =0, DA REN) __traceback__ JEHEHIIRE.

VR AEEIE A BLERET, RIRES (IRFER) BARIMERRT; R AR T2 B
X, BHBHIEN sys. last_traceback L .

X S i B [ 0T 5, D) el [ 0 0 5 ) 1) T o ke S LR AR R 3% £ b_nexct JR A DAKE LS8 BE 1Y

IR
Rk R -

traceback.tb_frame

traceback.tb_lineno

traceback.tb_lasti

FRI 4 /2R T AT £ .

i 1) % J@ K5 5] & — A i F A object.
__getattr_ , fiHrZS% obj M "tb_frame",
25 S R A ITE AT

WK RS

30
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3] AT MR — A5 48 T RES H it 2 AT S AR, SRS AR ey TR BLBCA PURERY
except THJBEA finally AT,

traceback.tb_next

FRIRI AT S B IE th_next RAMER PR T —29 GEERAERFERID) , WEREA T —ZH0%N

None,

TE 3.7 A B A A R R T 51

PR 3R

PIRMRPH AR __getitem () FPEFTEREIYI A . R WAl NER) slice () BRECEE]
2.

Rk L@ start AT Y stop A AL step WAEKAE; S{EUE SN N None . X 2Ef@ ¢ n 2 A5

EEIAL
DI R RS — I ik
slice.indices (self, length)

BT IR 32— BB SRY length FEATIAEYI A X RGOV F length 45 7€ K FER 26 H 7 1IN A 9 AH
FAF BN ANA A o HaR MECh =SB RS oA s X LB 5 )R 1Y start Rl stop K515
PASE step HRAB . BT 145 R 2R sGBR N 2 B 5 TE A0 7 A — B Oy U B

RSHERR

FRAS T BRI ARAL T —Fh kL b SRR sR BN S 40 R R G0 2 B AS T VAR G T 2 oA
MR, R A E W ER S 24 BRSBTS AR S ), SRR
B FR AT RS, EASHHE—S R, S ENSW RS, #ShE R @
WE N staticmethod () MiEas A,

KFEMR

RHEMNGLGESHELRL, X HAAXT 2R, S N Ra Ll gk Buz T &) 7 K. 2K
T YERT G AE X PR BB AE R AT M EAE B SO ik, W =6 k" —1. Ry EXMNg 2SN E
classmethod () MIE#FEI 2RI .

3.3 FHRIGEBR

— AN DA T SR REIR AL PR T R S R R R TR R AR TR R i A (9 AN AR 2 A A
PSP R) . iXJ2 Python SE8 i H A4 AWM R, RTFEFANEATE X ETZES BRSNS N.
BB, MB—DBENLTH N getitem () W, HH x BZEM—DLB, W x[i) A
SN T type (x) .__getitem  (x, 1i). BRAEGULIAGIIMEDL, TEBA & S VA I 230
TTHFEAER T K — 78 GEH M AttributeError 5 TypeError),

B — A HEIR 7 N None SRR XMW EAEAR T H. Blan, R — DR _icer () &N
None, D!'JiZ%%?Jt%ZjﬁIi%ﬁE’a, X AL B iter () $F5] K —A TypeError (i A2 [liR
Z_ getitem _ ()).

FESE BT AT N B R AYEmT, AR BB — i U i) S5 BURR O WAL X Gt I 24 2 A T L
Bilan, FEHEAATCR RS T HLL P IR UL G T, (HIRI) R T RERA L. (XA S —A
LBl W3C SRR AR Y NodeList #H. )

2The __hash__ (), __iter_ (), _reversed__ (),and __contains__ () methods have special handling for this; others will
still raise a TypeError, but may do so by relying on the behavior that None is not callable.
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3.3.1 BEXEH

object.__new__(ckL."])

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

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

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

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

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

object.__init__ ( WU{““]

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

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

TypeError,

object.__del__ (self)

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

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

YRR NI A RUE S I RAFAERI R R __del () J7ik. weakref.finalize f2flt
T PEL I 7 AT 2450 G A Ay I8 [ S S D i B R

ik
del x HFAHILRM x.__del () — BIHESH x BFIHTTEOE—, TEHEMNSTE < 511
PEICPIES RN

CPython AN YT : — 5 1HAERA AT AR IEXTRB05 HTHBIAZ . FERXFEOLT, TEPRRER 5 Bk
IF TR IR DI 5 ﬂﬂﬂﬁ% SECG PRI — A5 DL P2 24— S B A Jey A R i 3
'Pﬁig}ijﬁ’*a SN, XHFIHEHCHEBIEER, €3G HAER R B i
SRR AL

Z W

gc B SCR ,

Eaty

I FT__cle 1 () JriE R RHIsE, FESC T & A SRS, T
Fl—ANEE &3 sys.stderr., HrilH:

32
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o del () WITEAEREABEIATEEH, Wik AEELENAE. WR_del ()
FEEZ S AP ZE R, ATRES A ESER, BlIUNZRHEEHAIIT__del ()
T HF T B A B BT

o del () AIDMEMRES KT B AT Ik, EREVTRMeRER (HEH A
B) FTHEC BUMBR A None. Python S fRUESEHNFRALE H 4 FRDABAAS TR RIAT K 1 4
JRZAS BN R b A R s IR CRAETE AR L A R B 5 I, XA BTk S
AWREHAE__del () JryRgis 28l A o

object.__repr_ _ (self)
Hi repr () WERKECHE M DA — DX RE B PR GERATRE, XV RM— AR
() Python 355X, figwk Ak EE A HAMEBMEM XS (RZHEYNIAE) . WERORARE, WM
REFERAN <. . .some useful description...> WJFLE. REMELIZ —NFRENTLR,
WER—ADNEE LT repr () HREN __str_ (), WAEFTREIZEWEGIR “dEER FRFP
FORBMW G repr ().
W EEEGH T, PR RN NAE S FEE R LB SR EEN,
object.__str__ (self)
i#@id str(object) PARAEREL format () Ml print () WM —DREA “AEER" Btk
AN REWFRRRR . IREEDAC—A FRERXR
W Hobject. repr () MIARFERIET _str () AT —MFH 01 Python ik
2o AT DA 5 8 B e A

WEZRA object g LIMBASLM &M object . repr (),
object.__bytes__ (self)
iid bytes P DA — ARG FATHRERIR . X% E—4> bytes X4,

object.__ format__ (self, format_spec)
it format () WHEMKE. ¥ . & XLF i $ 5 @ KREAK str. format () &M
PAZE I — D G2l M FARFERRIR . format_spec Z: 850 A0 5 Fr i A X0 T H ik ) 7 A5 3
format_spec ZHAHIMRIL R ML format_ () PRBIPER), ANt REHREUEHAZIT
HIEANERA, SR A IAR AR IE v
WA formatspec T AR ATV RO HEIA o

AR [EHE A — A PR TR o

1 3.4 AR KA AR object AR B K _format YA QIR L MEM AR F4F, FE5IK—1
TypeError,
e 37 WA KL B object.  format_ (x, '') MAESE [ T str(x) MM A e
format (str(x), '").
object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq__ (self, other)
object._ _ne__(self, other)
object.__gt__ (self, other)
)

object.__ge__ (self, other
PAFIXSERERR R R L k. AT S HONEATRIIN KRR <y W x. 1t (y) .
x<=y I x._le_ (yv). x==yv P x._eq (y). x!=yf x._ne_ (y). x>y FH x.
_ gt (). x>=y Il x._ge__(y).

WARARE WS BOTEAASE I, & HRT A RE IR ] BN R Not Implemented o &5
B, IR 2R False B) True. AidSifp X eIyl AR E B, HICAR ILBGZ 5T
f@%?lﬂf?ﬁﬁﬁﬁﬁfﬂ%ﬁ (BN 1€ EERIRIAPE) , Python X R IAME ] bool () PARE 45
NEibER.
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BT B R, object Mt B is REI eq (), IEAE B AN o B A R A
NotImplemented : True if x is y else NotImplemented . ¥fF__ne (), BRi\&
RICA eq () FFAHERIUL, BAEG5 4 Not Imp Lemented . WAGEHAFZ A HbE S
KABIATIL: B, (x<y or x==y) HEHABEKRE x<=y . ERIEARSHE B 304 8HT

¥u/E, #5%%F functools.total_ordering() .

WA __hash_ () WHHKEE, T RE1ERT S0R B @ SCHGEE B T AR IR Y hashable %52
A B R ) — ST

X EREANFASHIRA (ELASHEAXHFZBREALASHEIHERMER)
Mg 1t () FM_gt__ () B R} FWRME, __le_ () F__ge_ () BRI RE,
M_eq () fMl_ne_ () MEZEMHCKRI. WRHDBIERGLRBAR, BABERD
RACR A EAF R B Bl A 12, WL Se e B A BB s i v, ARt O N AR Se ik
JEBVER . BTN S0 E .

YA G TR AT Not Implemented PASNKES, == 1 =254 5lLEE is Al

is not,

object.__hash__ (self)

I N E & hash O P8 AR AR SRR A 0B T84, SR TR RIS set | frozenset
PAJz dict. __hash__ () BAZIRE—DEER xR SRR BTG i ME— 4R AE e 2 B
[l A (E s A BIARIE S S RN R A s A R E—E, HRFENHTE N — T
IR oA Fa s . Bl

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

51k

hash () &M— XL HEXH__hash () FEREMEFREW A Py_ssize_t AR/, i
WX 64 (AR 8 T, X 32 A 4 FAT. AR XRA__hash_ () WRFEARIRNL
KN F EE EEAT AR, SRR A TR SR Y T . AR — 4 AT B YRR

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

WR—DREAENL_eq () Tk, WBABWANIRE L __hash__ () HfFE; WREE XL
T__eq () BEEAEX__hash__ (), WHEGREAPYIERRREZIELNAH . 2R3
T AR LINT __eq () IR, WEANMIZEI__hash__ (), N Fhashable ZIREEH]
TP EOR RIS A LR A TR (AERXT RS AR A BCE, ER TR RIS AR ) o

M P& LRIV E __eq () FI__hash__ () ¥ AEMNSEMNR (BRI

DhEARMAE, HH x.__hash__ () BRE—AMEYMEPAFLR x == v FFEKE x is v H
hash (x) == hash(y).

—ANRURER T _eq () HIRAE X __hash_ () MHFH_ hash () A H None,
AR __hash_ () JrEih None W, 1R L HIPRAE— AR P 2R B G 75 (E B IR A
5% TypeError, F&FEMKM isinstance (obj, collections.abc.Hashable) BgfIEHf
HAR AN TG A X 5

MR —AEHET _eq () MEFTEMRERALEN__hash_ () LB, W00 o 5 &
__hash__ = <ParentClass>._ _hash__ kG H&HIBERERE.

WR—DMEAEER g () WERFEERBGA SR, W ZAELRE XHPHS __hash__ =
None, —PMHTENXT_ _hash__ () PNERXHMT| & TypeError fJZK & isinstance (obj,
collections.abc.Hashable) V& 1RHIR B AT MG F 50 42 o

ik

TEERINTE DL, str fl bytes X4 hash_ () H&MH—ASA AT HAIBENLE “mEh”. Bk
BAHE—A B Python BERR rp SR EAAE , (BB ATTHY(EAE LB 4T Python [A] 2 A W] I ) o

34

Chapter 3. #iEHEHRY



The Python Language Reference, A {Thi4 3.12.4

AR A T B 138 A U B A K A L A B AR N L R BT RCR B O(n?) S 24
HIERE4 RS TGE . 27 http://ocert.org/advisories/ocert-2011-003.html T f#1EE .

B RSAE 2  RAE AR AUUF . Python A PRIEX M FFA LML Gl ETE 32 Al
64 LLAfE bR AR —E) .

%5 I, PYTHONHASHSEED.

TE 3.3 WA S A AR B BN e A BlALAL «
object.__bool__ (self)

VA FH I ¥ PASE B0 ELAEAS I DA S Y ) bool () #:4E; WiZiR[nl False 5% True. 244 @E LI
YERF, MIZERE N T __len () WIEOU A, R HEEEAR T NHZT G800 B B .
TR __len () B __bool_ () HEE X, WHALEERA N HA EME.

3.3.2 HEXLBitihE
AT DAE SCR A5 Rk i SO R BRI (% name BIRET . IRMEEOMBR) B9 R4S X

object.__getattr__ (self, name)

L BN E VS| & AttributeError MR MBS (TEERIHA__getattribute ()
B B T name ANJg— LG @D self MR RM P HEEMS| A T AttributeError; ¥
KX name Rtk JEMEVHH__get__ () BIBIA T AttributeError). MW 24k ($RFH) &
ME(EEGE S| & —> AttributeError F%.

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

object.__getattribute__ (self, name)

BU ¥ 2 TOA - MR U8 FH DASE B SRS Bl @b v i) . SRR e L T__getattr (), WF
FEREWWA, BIE__getattribute () BRMPA B ES % T AttributeError, It
TN MR E (R BW) B EE S K —A> AttributeError FH . N TR ETH
TCRRIB I, HS N % 2 R AT A (R 4% FR A0 35 20 vk U A B I TR B AT A B A, Bl

object.__getattribute__ (self, name),

Ik

BT AR i R TR A B 2 Bt F B 45 SR B DL T 2 R IR T YR I3 T B > 9
Bhid. A% T ALK,

MR E M BURIEEDT R, 18— #iTEF object .__getattr__, FffiiZ4k obj Al name.
object.__setattr__ (self, name, value)

W7 VEAE— AN R P S AR R o X8 S O IE R ALH] (RDRSEAR A7 2 S 61 7 )
name NJEVEAFR, value FyEIRE JRIEMIE

WR__setattr_ () BERES LGB, ENIZEMFRLKEIETTIE, HIA object.

_ _setattr_ (self, name, value),

X E SR B MR E, 251K —A #IFEEF object.__setattr_, [lilFZ% obj, name,

value,
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object.__delattr__ (self, name)

RMUT__setattr () EHAEM N MERTAEME. HITIEVIZIE del obj . name X FZNH
A TS A B

XEFRE R BUREEMER . 51— #iTFHF object . __delattr_, [flifZ % obj M name.
object.__dir__ (self)

VTR SAEET XN G dir O WA o SR HEAATN — A RS dir () Stk
AT AR SN S FFE X HAE -

B3 URIR R 510

FRRZFR __getattr_ Ml__dir_ iSA[HEHR B & SOWBIEM TN . BIZHN __getattr_
PRERN M2 — NS5, HAM— RS, IFRIEITEZRENE| &K —4> AttributeError. QI
WA EFEERKR object . _getattribute_ () RPN EFHRBIFEANJEYE, W _getattr_ £
TR _ dict_ Wk, KRIEFIRFSE K4 AttributeError. WIRIKE], BoPABHES A
IR [l 25 R

_dir_ pREV IR SZATAI SR, I HaR ] FORBER ] P ) 4R AT R AR AU . IR AL
WERATAE, HoES —PERHCTRIRRE dir () RREEE.

RN EH [ 2 BT (R E R RS ), nTDAKHER R A _ class_ JEIERE
H—A~ types.ModuleType ¥, Hill:

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

SR __getattr  MIBCEMRA __class__ Rafuaf By MiEa T Es - |
HEUF R RS R (NSl i R A g AU I 2l xR 4 R 5 ) 2R Z M o

TE 3.5 A KT class_ FREMHESCHTTE.
Added in version 3.7: __getattr__ Ff1_ dir_ FibJgik.

S0

PEP 562 - Il _ getattr__ fll __ dir__
A TEI __getattr_ Ml __dir ¥
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ScHl R 2%

PATF IS — ML % AR (Bl i 28) MLl i BT —A> A g & R4 <& A 1
(I S AL AHE T AT 3 B EGERI T ) o FEVARBI, “JRIE" fRA2 A PRI A # 2
__dict_ WAYRFILIE L A B R

object.__get__ (self, instance, owner=None)
WAL VRO A H M EYE (REMETim) S0z Lol @i (SCrlgrEivim) . nlik
[ owner Z & T A # I instance 3245 K5 R BRI SEG], ANSIE T owner 17 1) Ja 24 W3 [1]
None,

W YRR 23R BT EAS 2] 1 B e 2 5] & AttributeError Fi.

PEP 252 48W]__get__ () i — 2 "B RN TR IR 5. Python F B A Bl id g STRF AL
R S R, HFRsbs =07 TH AT RREOR AP ANS 4L, Python F ) getattribute ()
KHERSEAPINSE, TRENREPERR.

object.__set__ (self, instance, value)
YA D5 ¥R AL EL instance 6 5€ WP R SE B RN BT value .
f]ﬁ%; . WN_set__ () B__delete () &AM “BHHNALS" . HEZ2MTHES A
WL 35 o
object.__delete__  (self, instance)
AT L5 ¥R LAMBR instance $i 52 i) BT 5 2R S B R 1 -
TR AR S BIEA REAFAE __objclass__ J@TE:
object.__objclass___

JEME __objclass__ &8 inspect BUUREINTEE A R E RAERIZE (IR BCE IR A B
TEAERIBERZITIR N ) o XTI GRAUE, B AT LASE I FUY sEOR B2 — e R
(B 138) WL — I ESH (BN, CPython £ 87E C LR R IS E I ik B IR ) -

T AR 2%

BUick, iRt e la “4ET N BT g e, My ) B IR g8 Vs 5 v B B 3
_get_ (), __set__ () Ml__delete_ (). WMP—PXGE LT PAETEFRPIEE T, ERK
IR o

JENET 8 1 BRAIAAT SR — AR R A R IR, R E SR . B, a.x IERITFSM a.
_dict__ ['x'] JFlf, R)Gf type(a) .__dict_ ['x'], BEFRMKKER type (a) B B,
ANEFETEE,

H2, URARBIRER E ST AR SR T IARIXTSR , W Python ] fE S FEGERIAAT Ry - 1 AL i JiT 4
AR o X ER B AAENE S A RN ER 1Y I AR T 5 SR 27 05 35 S AR T 807 SR B e

TS ORI A2 — A EE a . xo SHHIAGTT UK a TE:

WA
T 7 BEELER AN o L AR O 2 P A B e R R — AR 2R ¥ x . __get_ (a) .
SR
ARG E B — AR R L], a.x P HTA: type(a) .__dict_ ['x'].__get_ (a,
type(a)).
RYIRE
AR E R, ALx SWERIE: A.__dict__['x'].__get__ (None, A).
feits e
FAfl super (A, a) .x XFERA M S ERGE a.__class__.__mro_ FEREEA A ZEN
HFEBIIRMIB.__dict_ ['x']._get_ (a, A). UR x ARG, WA INAS R [T .
XTSI 48 e, KRR E B B IR T R AR S O . — N 2R T A E
X get_ (), _set_ () Fl_delete () WIEEHEG. MREEAE XL _get__ (), M5H
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SRR R RN SR A S, BRAEXT R SE G s oG Y B . AR AR e LT __set__ ()
f/sf __delete_ (), WER—MEIEHAL: WERMHEY RS, Wek— I EEdERdes. @5,
Bt SmE L __get_ () Ml _set__ (), MARBIEMREN A __get_ () F¥E. ©X7T
__get__ () Fl__set__ () (F/g __delete_ () WEIEHiAISERSER LA FHPHEL, 52
AT, AR R 2 0 R S5 T B 2

Python 7% ({335 @staticmethod Ml @classmethod By JTvE) FEME A AEEHRHIA 2k ST
(o PRI, SEEATDATE S RIS k. X Feir BN SE B8R4 5 A0 [ 28 A SE AR —RE AT H o

property () HREURAEAEIEREIAI LI . FILSE BN B E BB AT

__slots__

__slors__ FRVFRAT RS AR R (WEFIEE ) FF2R A _ dict_ Ml __weakref _ (BRAERTE
_slors__ Wi H B B AE SR AT H . )

MR __dict_ AIARZETE LN @A HE R 5] 225 04T

object.__slots__

XANRAZ BT RECA AT HR . AR A R S i 28 B A4 AU AP ER IS . _slots__ 2270
C A ALt R B SR F B RSBl B0 __dict_ M __weakref__

i __slots__ HyE RS0
o MR EH A _slors__ [T, SEEIR __dict_ Ml __weakref _ JEMERF 2V UTIRIN o

o W5 __dict_ Ah, SERAGELRIE _slots__ & XHF M BRI . ZH984— RS H
F A A MEXF 5| & AttributeError, QIR ESHIAH A mRAE, WERF ' dict_ 'l
ANEFITE _slors__ R FAF R F 51 o

o WIRKRARALBIRE _weakref A5, WE LT _slors__ A S HR LRI 5 5] F .
WEETRFEEIH, WER ' weakref_ ' IIARIE _slots__ PR HAFAFER TS,

o _slots__ JEiB it RS B B G A B FERZ G LI, R, SRE MEAS RE BT e Sl
__slots__ 5 I SEBIAS B EBRAME B, 2EEMERS E S AR g

o _slots__ FEHHMMERA HBRT & B2, fEREPR N _slots_ A H 2R . A,
FRBEHS _ dict_ Fl __weakref _ [EAREATWE LT _slors__ (HA B 24 (AL ATAR] P Ao il
NHIZAFR) o

o WA UNNTEAE ARSI h g & X, W) 20 B U SEBilAs B ANl i) (R
I E MR A S TR . XEHERTFR S UK E L. REARESTRIN—ANB 11
A 0 A Y

o MENIREH "variable-length" W& X AU int, bytes Ml tuple MK E L T IESH
*_ slots__* N¥f5| % TypeError,

o ARATAEFAFER B iterable FF T AREIRAE LSS __slots__,

o WA — F R _slots_ WRAH, WZF ISR VRS GL AR . P B (E W 9 >
BB inspect .getdoc () RH|IFHE and displayed in the output of help () ki H H
SR SO AR ER

o __class__ WREAAEAEHAG RN _slots__ Br2E/ER .

o WA 2NN ZEMRME T, BN R B A E R (AR
A 2 R A R i N5 & TypeError.

o WA Kfiterator FT _slots__ W2 Ry AR I REAME R descripror. HJE, __slots__ J&MXFH
— LR
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3.3.3 BENKEIE

M ADRYIK S — DR, REXDREFMA__init_subclass (). XM, #1555 kZ T
FAT NI RE. X 5 Mg A RV e, (H3eMmids Lae2 m e B MR E 2L,
__init_subclass__ WHAEMT & L Tl BRI RIEARKMN 7.
classmethod object.__init_subclass__ (cls)
TR IRA TR W S o ols R8BI 128 IR E SO — ANl s vk, it
TR b 1 280 ¥
B — AN XRBF SRS FHRER __init _subclass_ . N T HHAEH
__init_subclass__ PYFEHA, WMUEEFERXBFSHEFGHMSHEEL RS, fian:

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

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

object.__init_subclass__ KIERIASSBUT AHIAM, RAEHEESEOR RG] K —A 4R,

/I

JCRHER metaclass R B R BN HIEFERE, HASHLL __init_subclass__ 5L
M. Lhrngoek (MAEREAM$ER) W type (cls) Al

Added in version 3.6.

H—RYAERS, type. _new_ () RFURRARIFXHAWA__set_name__ () BTHIFRINT
[ .

object.__set_name__ (self, owner, name)
TEFTA 32 owner BRI EI BB . B4 EIRIE LA 1%L I name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

W R B R 0B 2 i T, _set_name_ () AW ANIHM . WrELHE, W]
PAEBHH_ set_name_ ():

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

TEES ) £ £,
Added in version 3.6.
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pIvES

BANFE LT, 52 MH type () RMWEN. RESE DI GA S HARIT, B0 RERE R
type (name, bases, namespace) HJ4EHE,

KA @ ST E XATE A netaclass REEFSE, USRS S I 2ok
el FEPATARBIH, MyClass fil MySubclass #fi Meta 55 11:

class Meta(type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE AT HAh 5 8 7 B KA AE T Pl i B A G B A T AR
M ARTE SHHRATI B R AL BB

* f##T MRO % H ;

o WfE G MY TT

o MR N

o PATFEE;

. BIELXR.

fi#tt MRO % H

object.__mro_entries__ (self, bases)

MR A IAE S E P EEAZE type BSLH], WSTFEIZEI P E __mro_entries_ ()
Fr ke WARIFELE T __mro_entries_ () Jryk, WIFE Q) & 2w ik & 4 w08 e o U A
__mro_entries__ () MIZ5HR. %I R FH IR A 4% 45 bases TE 2 (W R IR 3204, IR
ﬂ%@ﬁi’i@*’l‘ﬁﬂﬁ%ﬁ)ﬂ%%ﬁﬁ%%lﬁ’ﬂﬁéﬂﬁi%ﬁéﬂo REITCA AT RE N ZS s FERIE DL, TG
AR 220

Z W
types.resolve_bases ()
ESHEITAIRT type EHIRES.

types.get_original_bases()

TERM mro_entries_ () BMZ BB “JFIGEIL",

PEP 560
% typing FHRANTZ FI AR AZ O S0 K
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WEEHHITTE

H—AJE SO E I 24 Y TC ISR RS DA BEI:
o WAREA R A AR E LR, WM type O
o ARG —ADRATCRMH F2 type O WSEHBI, WHSBEE ML
o ARG —A type O BSEBIVERATCE, BURESCTHESE, WM SRR,

BAERA R TR N BTG e ek (WRA) PARITE TS eIt (B type (cls)) HikHL.
I IRAE I TCA NN B A i SR TO ) — T2 . MR — MR O R s AR, WI2e e SOfF
ﬁimﬁl}?mtﬂ TypeError,

EEXHETE

— B TS MICE, MBS RN a2 m. MRITEEF __prepare_ JEM, BERPA
namespace = metaclass._ prepare_ (name, bases, **kwds) WIERX VA (IR E
ﬁ:ﬁﬁgﬁﬁl‘?é%?%‘ﬁ, MR A B L) __prepare_ N YPSLBIN X7 . __prepare_
Bk Bl iy 24 25 Bl e AN __new_, {HJE 4B A0 G B i 2 1 44 25 [B]) 285045 DL 3 — AN
dict H,

WRICHBA __prepare_ JEME, MSEans = RRFRIIRI— S HIH P

S0

PEP 3115 - Python 3000 /)55
31\ _prepare__ finf4 %S [HHf

iTSES

KEHEREPL (T ) exec (body, globals(), namespace) WERMIT. WiBHIHH S exec ()
1) S B DX IAE T 24 20 R AR T BB, YRR s e e R (AT i) 51 % B 2471
HNHAE ISR 44 7R -

fH2, BRI Y28 SR T RN IR, FESE NP U YA 98 To A BITE SR 2 R E o L 44
e FAS R AGE L LRI — N ESECEEERUTIN, B Rl T 5 AR i Fa sl AR A e
__class__§|H.

EUFEESOE
— HPAT R EARERIE A LGS A, K@ netaclass (name, bases, namespace,
**kwds) QIEIEXTG (MR X FESEESE A __prepare_ W)

WK P EEM TESIHT __class__ 8 super, SC/\*XT%KLL%E%?H/TE’J super ().
__class__ JIrg|Hl, Xa2hgmiFEiralgdm RS as . X EHESE0EN super () BB EMAR
PR BT ok & 2, Tl A 1167 24 i o H‘J%‘éﬁiﬁﬂﬂﬂ%g?fgﬁé%ﬁ%59%~4§
BORARI o

CPython Sz BL4IYi: ¥£ CPython 3.6 K 2 J5 WA, __class__ BAJLVE NI a4 25 [0 H i)
__classcell  ZKHBEH TR, MR, BOFH N LERHES cype._new_ W, PAMHEE
IETHIRI IR IZ IS . ARRXAE, £ Python 3.8 Hff5| & Runt imeError,

BN TCE type, SCEAEMEA LM type. _new_ [ITEEF, UMY B & SCEIRIFAE
BIBALXTRZ G

1) type.__new__ J{ARWUERRMAEEHITAEL T __set_name__ () JrikiE M
2) X2 set_name_ Jy AR FITE SCI SRR E (14 Ja t T i) 44 AR B A TR D
3) AEFTREET I AT T i i B B SO B init _subclass__ () # T
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TERMRAE L )G, ELWEA U EEIE SOPRZERIE (ERARIIE), BRIRN SN E E L
Y5 B Jry i 44 25 ] o

Yilid type._new_ QUHANEIIEES, SROELANE R a2 2 S IO G WS HIE] B A
WIHEFE G XABAIA T U, R BRI R __dict_ @ik,

S0

PEP 3135 - it e
Rk __class__ FEIH

TTEMER

JCRIPAEAE AR 2. Ead BB uites. A, Sofa. A&, ARt Ee)
g ACHEL MEZRDA K A SR IRBIUE /R 4545

3.3.4 BEMNEHIRFREE

PAR AR R ES isinstance () fl issubclass () WEEREHIERIATH.

Frilit, JTK abe.ABCMeta SKBL T IX L) L ATE LRI BE2E (ABC) B2 “REAIIEZE” SHSmMEIE
e (fFE N ERA), A ABC 2,

class.__instancecheck__ (self, instance)

IR instance AN class 1)—> (BE kB4 ) SEFINGR I EME. HE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)
Return true f15E subclass N HEARK class 1)—A (BEEEEGE)E) TR B B M. 5 eE LTk,
)ﬂﬂ%%ﬂilﬁ]ﬂﬂ PLSEHE issubclass (subclass, class),
T VE R SRR AR TR A (G0 . ENTARRBIE M ELE SCPRIM R P . X 5 RT3
BRI R R B AR — 30, HATEME DL R LA B U PE 22K

S0

PEP 3119 - 5| Afih%e 3k
o I Be 45 &, 8 i instancecheck_ () M__subclasscheck__ () ¥ E il
isinstance () l issubclass () 178, WA MITIGEM LR H T 10 %E S BN %
FERMNZ (S abe Fith).

3.3.5 MAlZRAE

ML A AR, T Python #5755 ARiC R F AL — A generic type TEHE ARG AL B0,
list [int] XARRIPRE AT AR RFR —> 1ist HRFTAICRIT N int RAL,

S
PEP 484 — IR
7128 Python H TR BUAR T O HE SR

LZ Y
RFESAZ LRI RIS
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Generics, Ji] ;1 H e iz XM typing . Generic
A KA LI FEE T TR E S A0 R i S AR 2 28 T TR 3z F 2R S0

—AR B F AL E LT RIARZR ) __class_getitem () WA REHITES L.
classmethod object._ class_getitem__ (cls, key)
Fie IR key SHUR E W R BLIR ] — A FRIRIZ BUE R L T AT

MAER FE X, __class_getitem () 2 HINBCHEITE. B, M EPE CRHEA LEAE
F @classmethod 21,

__class_getitem__ p4BEH)

__class_getitem () [A) B M@ RVFARIEREZ B2 1T I T S0 DUSE 7 (b 6] sk 268 [ i 26 720 42

o

FSLPA] DAFE BT g T ST ] g B S R BUAG A T B AR ) B o iz B892k, R P M3 N E L SE
T__class_getitem_ () WHRHEEIYEK, 52 M typing.Generic ?Iig( XANEWEACH
_ class_getitem__ () ¥,

FRUEFEPAINI 2R B class_getitem () HE LSEHRTBEICIERSE = BB A 45 U mypy Jr#H
o ANHEWAETATE B TFRAPFORDIIMIB I __class_getitem ().

__class_getitem _ &5 __ getitem _

WHE, AT ES BRI — DX ST AE RN RN E EE XW__getitem () SLHlJ7
e Ak, ﬁD%%ﬁU%WB’JH%ZP‘%E~4\%7 WA REX M __class_getitem () K ik,
_ class_getitem__ () WERBIEMHLE X, NI 243 [A]—/~ GenericAlias X4 ,

A 232 KX obj [ E'EEEEJLH Python f#RESS 2Bl R 1ANXFERY R R0 E W U] getitem () B

zEE'_class_getltem_ ():

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"

)

7 Python ', A% H S RHMBM LG —DRITBIEBFR N Z L M Imeraclass, F+HRZHH
HAF type M ENHICE. type WAHEN__getitem (), XHEWRHE list[int], dict[str,
float] fll tuple[str, bytes] XFEFRIIXIIFTE_ class_getitem () PEA:
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>>> # 1list has class "type" as its metaclass, like most classes:
>>> type (list)
<class 'type'>

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

>>> # "list[int]" calls "list.__class_getitem _ (int)"

>>> list[int]

list[int]

>>> # list.__class_getitem _ returns a GenericAlias object:

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

SR, AR —AERIFTEX T __getitem () MHENICER, WHBUZEATHESFECA RN . X7
THTF)— ANl 7] PAYE enum B4 3):

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem _,

>>> # so __class_getitem _ 1is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S0

PEP 560 - X} typing BEHFIRZ B O 3+
N class_getitem (), FHFEHHIHIL FFM ISR _ _class_getitem_ () WA
&__getitem__ () #IHH

3.3.6 #EHITTEAMR

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

PE YRS AESLBIE A — R B A SR A e LT s, W x (argl, arg2, ...)
WRET AR E A type (x) .__call_ (x, argl, ...).

3.3.7 RilETIRAE

AT PARE SCR A R sE P g i 4. @R BT 57 (A0 7] kel o 4l) ok 4t (i F4), (Hig £
RHHEHATE R IZERS o« BT LA 7 R A7 9 SR B 5 A AN [ 2 AR AE T340 Fe v/ ey S 7 A
BkIFHO <= k < NHApNZFHE slice MEHKE, BA1E LT AHBER . MA@ WL,
B keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem (), copy ()
PAK update () &, EMTMAT A5 Python [FRHfE F #XF 42 l. BLAk collections.abce
PP ML T —> MutableMapping abstract base class VMEARIEH__getitem (), __setitem__ (),
__delitem () Flkeys () M EARFRAEITHR R I E . \TZFHIENIRAL append (), count (),
index (),extend(),insert (),pop (), remove (), reverse () fl sort () &%, #if% Python R
#E List XM, ffa, JPAIRALA NV e SCF SCiid__add (), __radd (), __iadd__ (),
_omul (), _rmul_ () Fl_imul_ () SFJFEORSEBINGE (FaPFER) R (BEEL); ENIAN
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FE LCHAWEAEIZ BAT . ILAMA B R FSIER LI contains_ () AR in 25
FFs XPTWL, in ARS8 XTTP8), WY 48R A (. 53 SMA EE LS A7 51 # 5E
M__iter () HEPAAFEREREZSPTEE XTHUT, _iter_ () MY4EARXTZA5E: X
TF5, MR 24 AR A .
object.__len__ (self)
WU A PASE BN B R L len () o WAZRBIXTRIGK R, PA—A >=0 BRI . BLoh, sk
— KR AKE X bool () FEEMHE __len () FERBEIE N INE LR Rz B RN
HARIME.
CPython 5 BLAI 1i: {¢ CPython th, KK ¥ Jk K FLAE N sys.maxsize. WK JEK T
sys.maxsize WA SHHE (i1 Len () T fE£ 3| & Overflowsrror. By LW K3 %
OverflowError, XHRUWIEX_ bool__ () FiE.
object.__length_hint__ (self)
P B ¥EPASEPL operator. length_hint () o WiZREIXTRKEAMTHE (TRERKF /N
LBRKBEE) o WK B A— >= 0 BEE. REMEHFTPAH Not Implemented , XHMAES
—_length_hint__ TESERNAFAER, — R BE . I gl TIubERE, HAZRIER G
o
Added in version 3.4.

ik

PR Rl TR =L TSR . AT AR

[a[lm - b ]
NG

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

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

object.__getitem___ (self, key)

T MITIAASE L self [key] HUSRME. XFTsequence S, Fes2 A N EEL. MR nlkm, €
AT BESCHE s1ice MR M HERT I SR ILZ AT . AR key BURAUANIER, WIRAES| K
TypeError. QIR key PRI L ATEE PASMAE (TEFATAEAT 30K 5 | R )5 ), TR
5| % IndexError. X Tmapping FAL, WA key $oAE] CRIERARH ), WY 45| % KeyError.,

ik
For IEHFEAA Erik e I 2 W AR TndexError DB EHBKINEFAIHL: .

#iE
Wdh I — A class W, T BB & W H KRR K H ¥__class_getitem () T A &
__getitem_ (). TgZWH__class_getitem__ 5 _ getitem__ | fBTER o

object.__setitem__ (self, key, value)

P B ASE R ] self [key] WfH. HEFIES_ getitem () R AXTESLII T ¥EN
AN PRT- 75 B e T S SR e, 502 8 AU OB R . AN IERRE key E5]
BHSFHENYE_ getitem () FIERYREDAHE .

object.__delitem__ (self, key)
PRI ¥EPASE B self [key] BIMIBR. HREFWE_ getitem () MH. MXIZLBIL 1A

I Z AR T 75 i SRV RS e, B PN U R U R . AR IEHRY key {E S| & ) S5 Y
5 _ getitem () FYERUIEHAHIAE .
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object.__missing__ (self, key)

Bk dict._getitem () AEFRANENF UL ARSI T ASE L dict F2RAY self [key],
object.__iter__ (self)

TR AR TT N — DA Q) Biterator W o WITIENY 240 [0l —AS B s AR5, B A

XS I W RAATEA . XTI, BV 2 D AT R A
object.__reversed__ (self)

W (WRAFAE) &9 reversed () P ERREHE A DAL 15 4C . B 243 [0 —ANHT ) AT
JF B LR AR NI RS BT S .
MR AR reversed () ¥, W reversed() W & M& ECK BB 2 H ¥ 51 ¥p 1L
(__len__ () M__getitem__())e ZHFFFHNPMIRIXS G Y AUAEREBFE ML LL reversed () Ff
PROLR SCBUE A B A )k reversed () Jrik.
WRAKEIEBAF (in flnot 1n) MH PDARTERSIATIE N ERI T ZOREB .. Ak, 24805 n] DAFAEDA
TRR IR B A RCRA S, XA RN RN AT IEAX 4 .
object.__contains__ (self, item)
WA BE 5 ¥ PASE B AL B3R Z AT o N2 drem J2& self B R 53 U AR B, A5 DR [l . X Bl 2%
B, ARSI 7 R R B ) R T S S (B B AR X
XFAREN __contains_ () WX, WK Eeezailst  icer () #TIER, AAEH
iH__getitem () WIHXFIERMIL, BFE2 45 P otam 3k,

3.3.8 S F T

E SCOLT 7ok M T RS 2670 A ST RO R S RIS (I S BOR BBEAT B35 57) B

(8 T3V B 24 R R SOIRAS

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object._ _floordiv__ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

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

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)
PR X 27 PR S H A (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7, ). Bl
m, RFRA = + vy A, K x @B A add () FERERN—EE], WS type () .
_add__(x, y).__divmod__ () RN ZEMTMM__floordiv__ () M__mod__(); EAR
WARHERIRE__ truediv. (). WHERIRE IR =HIRARMNE pow () BEIM__pow__ () ¥
M SCRHEZ RIS =S5
ARG T E P IR — DA S S R S B TI25, B %IR ] Not Tmplemented .

object.__radd__ (self, other)

object.__rsub__ (self, other)

object.__rmul__ (self, other)

object.__rmatmul__ (self, other)
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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)
Ak S R L LR A B (k) BAEBO R HBEARZH (+, - L@, /1,8,
divmod (), pow (), **, <<, >>, &, ", |)s az%?ﬁzw*ﬁﬁﬁd’ﬁﬁﬂzmaﬁgéﬁ ELP AR
RECKEE A 0, skFkX x — v OME, Hh y BB rsub () IR —ANSE0,

MY type (x).__sub__ (%, y) &[] NotImplemented WP type (v) .__rsub__ (y,
X) o

TR =IO pow () HARZAXRM__rpow__ () (R HIEEHAIN 2 Kid 2 2%).

Ik

MR AR BB N ZE A E R B — 12k, Bzt T4 %f_%ﬁﬂ’]}iﬁl‘ﬁ?ﬁ, Uiiip
RS T ZE BV E B AR SUN T IR - AT T A 2R B A Je R iz AT

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

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

object.__ifloordiv___ (self, other)
object.__imod___ (self, other)
object.__ipow___ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor__ (self, other)
object.__ior__ (self, other)
P X B R SEBIGRFEARR (+=, =, *=, @=, /=, / /=, %=, ¥*=, <<=, >>=, 6=, "=, | =), X

Y 2 S AT BAE () self $E4 WE&) TR IS5 (R VT PAK self HXIFAELM). anR
AT ERBEE L, HEUHIZ 7R ] Not Implemented, WIAH R A4 SR I AECRE ] 12 213 %ﬁ
VEo 2Bk, R x B—AHA_ iadd () HYERIZEMEE, W x += v SN T x =
__dadd__(y). ﬁu%_ladd_ () Tﬁf, j%ﬁ[]%x._iadd_(y) iR [ NotImplemented,
M x.__add__(y) fly.__radd__(x), WX x + v R{IE—FE. FEFLREIR, MR
(BT BE S BRI E]’j 1;: (&, fag- augmented as51gnment -tuple-error), {H AT HELER B2 E PR A
) —B3 o

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)

PRCHY CRIRE RANZZILIT HE, B0 IR Not Implemented o WIS URASSR I B2 47 BRAERUW S vk, AR
BT A None — IRt LAY 1L 28 oAb R AR SRR «

ST B AR, WRARIR [ - BIH__add () - RIS YRR BITAAG R, O R AR &1
FRIRIA -
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object.__invert__ (self)
P B A — B ARIBSE (-, +, abs () Hl ~).
object.__complex__ (self)

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

] X ey v DASE B P PR complex (), int () Fl float () o J 243 W —AMHH R KB AI(E .
object.__index__ (self)

T 7 ¥ PASE B operator. index () DA Python 758 Jofi KA G 4t Jy BEH00 2 1) 37
& (B e N ER bin (), hex () fil oct () BEED. FEFEM T VER BTN S8 TR B,
WA ] — SRR
WRAE N __int__ (), __float__ () Fl__complex__ () WA E KL int (), float ()
1 complex () LB N index ().

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object._ _ceil__ (self)
JE P e B 5 v DASE IR N B R 2R round () DA math pEER trunc (), floor () Fl ceil (). & T 6
ndigits &% __round__ () FIFHLZ AMNX BT IR BME AR 24 /2 JE X S #Bh Integral GHE
M int),
WR__int () B index () ¥IRPE XN ERE int () KEEEE trunc ().
T 301 AR L AZSHE: R’ int () BILLE trunc_ () MMGECHFHH.

3.3.9 with &8 L T EMHE:E

ETFXERERDNG, B THEM T ch B s T R S B SCUE PR AL #E
AFER TR B SCAA T RS e . A with i540) (FEwith & &) fiiR), (A2 LS
HERBA B TR .
R SUEERER  MA RE EIE R AR A A A SRR A, BUE FRRBIET IR, RPRFT I SO SRS
BT B SUE BRI TE 25, 7S 15 typecontextmanager
object.__enter__ (self)
PSS G KB ATI E RS wit h iR 45 XA AR IEHES] as At 4gEn H
br, WRAEHIE.

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

1B R IBEE] BT S BE T B S BASEEA T SE L N GR I R RE . IR BN SCR R
LR, = DSEERRR None,

WRERME T S, I HAVE IO S (BRRESe Hlf ff ) . IR 2R Wl B, A RTE, S5
HEREAE IR U R R AR A P

WHE__exit_ () FRARNRERG| AL AR, X AERTHE.

S0

PEP 343 - ”with” j&4y
Python wi t h iFAJAHLTEIGA . ARG
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3.3.10 EHIXEX TR P ESE

DA P R A FRET, BRAA RV R I E S, BIUNFE MyClass A FRBI R LT
case MyClass (x, y) HH RN ZREMEHXFERRE, e L—A _match_args__ J@M:.
object.__match_args___
AR B AOR(E N — NP e . IR Tl (B S E O I, B B S5
B EA R K FSHL, I __martch_args__ WA AN R BT . SR IR RS O TR
RO
26508, IR MyClass.__match_args_ 24 ("left", "center", "right") NIEBEFH case
MyClass (x, v) BIZEMT case MyClass (left=x, center=y). HHEEHREXFSEEE LT/
TEET _match_args__ HICEMECE; WERBIE K TEE, WS ILE R 5] % TypeError,
Added in version 3.10.

S0

PEP 634 - 5L PC it
£ > Python mat ch {BA]AIARTE UL «

3.3.11 RHIEPXAH

e X PSR Python X G it 17— ) R 2 20 N AF R 2 e bl I 55X iU i 262 A
bytes Hl memoryview SEUH, BRI AE hE =5 i AN e XL AL
ARG KAE A M C SRy, {HH Python SR SCBLZ MM L2 M BERY -
object._ _buffer _ (self, flags)
B self FR—DE XA (B0, M memoryview Hitidh). flags ZH2 R ITHE RS
XS RERL, X 2 R I i Zerb X2 R ikif g il 5. inspect.BufferFlags 2l
TRRERARR SERI T3 o BT IR GR ] — A memoryview XA,
object.__release_buffer__ (self, buffer)

WA RN T - buffer SHREAEMNZ BIH__buffer () IR[AIAY) memoryview
X W AR HATAT R ENZ o XA BT . VAR 23R 0] None o AN EATAEAT I BE
1) G X GO E SR SE B ¥

Added in version 3.12.

S0

PEP 688 - f§i 2 np X BpiX £ Python ] ijjli]
5| A Python __buffer__ fll __release_buffer__ Jjik.

collections.abc.Buffer

Znp X LA ABC.
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3.3.12 %A EERK

Xt A i R, REIRO M e R R R A ARIETE e P X R A i R IE R R IEIE R, TR
AEE AEXT LB o AT R DA B &5 R R R IR .

>>> class C:

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

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

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

BOAT S ¥ 5 00 IR BT T 4 45 I8 X G AE N Y BT A 0 RS & S BLAY JLS R Bk O 3k A__hash__ ()
M__repr__ (). WIRXLTTIRHBRAX AR THAEM AR, WM EIIENEBEIRE 5%
FEC R Y e 22 SR

>>> 1 ._ _hash__ () == hash (1)
True
>>> int._ hash_ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash__' of 'int' object needs an argument

PAIKAR T AN IE B i S R — SRR G E T A bR CRIRIE T, W AE I e A R AR T
VRIS BRI S Bl Ty R i

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

True

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

B T T IR M TR 2 SE AT e S B
Jrik, BRI

Bk hE AR AR R &% getattribute ()

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

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

def

return object._ _getattribute__ (*args)
>>> ¢ = C()
>>> c._ _len_ () # Explicit lookup via instance
Class getattribute invoked
10

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

>>> len(c)

10

# Explicit lookup via type

# Implicit lookup

PAXA I Geid getattribute () HLEIAMERERS PERH LA SR (I T R i), HATH 02
#E%T*%ﬁiﬁ%ﬁﬂiﬁ%ﬁﬂ‘% FRIEE (RPIR T must AbRVBCEAEFN R A 5 LA IR & — ol d ke &
GETH) -
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3.4 hig

3.4.1 TIERMR

awaitable W FELIT __await_ () Ji¥k. Masync def BEGREIAFZAT % B AT SRR 5 .

ik

MHFH types.coroutine () EMMi#RHIA AR R Bl W generator iterator SR MIET Al RIS, (HE
IIFEARER_await__ ().

object.__await__ (self)

WA [B]—A~iterator . N 2495 i e 52 Blawaitable $t4 . Bli, asyncio.Future SZFL T ML ¥ERA
Hawait £EXHIHE .

Ik

AREFALK __await_ FrRkmlp AR LR G BB IR AT IR ], B2
ST Blawaitable XA F A PATHEZLHI HARSCIL (M asyncio) L@,

Added in version 3.5.

U,
PEP 492 T il R ] SE X R TR (5 B -

3.4.2 hiEXR

WAZRT 2 J@ Fawaitable X5 . IRERIAST ] PAEE T __await () HIEAHGRASN . Y FEss
WPATH R BN, RS T] K StopIteration, MZRFH value BIERFAFHGREIE. RMFEET]
KT, EXPOENSERELZ . IR R Y BHEG ZR AL PR StopIteration FH,

IR EA TES MM, BT T AR R Y ¥ (B A 252 RS0 7 k). (Ha2, SHE
AN, MR ERSCRREA
TE 3.5.2 AR B AEAR B S — MM —ORFS | & RuntimeError.
coroutine.send (value)
TGV MR AT o« WNAR value h None , ICRFEMTHIMA__await_ () FRREIFERESTT
—Ii, Q15 value Nk None, W VERFZRITH SEMMERAERIN send () FiE. HER (GRE
fH, stopIteration B2 HALFH) 5 Lkt __await_ () REMEIATIEMISERAE
coroutine.throw (value)

coroutine.throw (type[, Value[, traceback] ])
TEMME NG A TRER R . T AR RS B IME RN ERAS N chrow () T, WRAHE
BTG . A, SR E R S . HEER (IRMIME, stopIteration B2 HAbRH)
F5 LR await () REMEVEFTERRIERAME . RAZTFEARTEME N BERZR, WLk %
HVRMTT .

TE 312 AR K AEAS T 55 AN (typel, value[, traceback]]) EL4% 57 F - 1] REXE A K Y Python w4
kR
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coroutine.close ()

WIS A MEE R A BRI . WERIMERHER, WOTA SRS S E R R S
Wclose () Ik, WRAFAEIZIT K. NG ESEHE AT K GeneratorExit, MRFIMELENH
HAS. &5, MESPRCHESRIT, EERAREED).

MRS G B BB, i DA AR BRI AR R A B A

343 RPiEE

I+ F ERE R MEH __anext_ F7iAH M F ST,
SN Easyne for iR
object.__aiter__ (self)

WAAFR Bl —A> F+ 5 1% KBRS
object.__anext__ (self)

W R B — A T A AR T R Gk AUAR YR — 45 ORE. 2k USRI Y i 5] &

StopAsyncIteration iR,
S AL EAT S — s

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

Added in version 3.5.

e 3.7 AR K AACH: A Python 3.7 Z 0, __aiter () W LRI —A =T 4525 ZIHLFRURNT I 75 4
RE.
M Python 3.7 JF Ui, __aiter () WhZUIR [l — >S50 0k AU A G IR [ AE A G Ath ) G R 5 B

TypeError%%ﬁ%

344 RELTUEEE

FYHEFXERER LT UEZEMNF, BRBAEH __aenter Ml __aexit_ JETEIENAT.
S BT CERA fEasyne with BRI

object.__aenter__ (self)
TEEX FRUTF__enter_ (), {CHEHRFHET EMSAHRE—A T F 434 %
object.__aexit__ (self, exc_type, exc_value, traceback)

X ERPT _exit (), (CHMRGTET BERAR R —A T F42F 2.
S BRSO BEER R — B
class AsyncContextManager:

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

(BF )
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(750
async def __ _aexit__ (self, exc_type, exc, tb):
await log('exiting context')

Added in version 3.5.

&iE
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cHAPTER 4

HATIREY

4.1 BEHGN

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

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

4.2 HBR5HE

4.2.1 ZFRHIGRE

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

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

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

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

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

4.2.2 ZERHIREIT

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

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

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

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

Wk global A BAE— AR, DU BIrA X% 8D BT 45 2 44 RIS B R i A do s J= i 44 5 ) Y
XA RIS ERITI o 4 FRAE SR o 2 G i 44 23 18] A R AT )e il R R e Ry 44 25 ), gl 5z AURD
B a4 2s 18], AR B4 A5 AR builtins BEERar A 6] 2R 2SR S SE PR K.
RARTEFH AR B ZFR, R RN B4 230 ARRTE N B fir 4 25 (B Th R B A4 TR, TE4)R
fin a2 ) PP AR AR Bt o global TEA I B A 0 LT 51 44 FRAK) ik 2 i o

global if)5 [l — AU R b A FRgl e BAT AR R B 1 ke AR —A~ R A8 S i) docale 5 P P b Ay —
% global ifih], MiZ A A BB AR 2R,

nonlocal WA ERGHH R4 FRAE 10 Z B e R 60 35 R BV SR P R E R A8 B ARG E B B AR
FETATA AL 5 eR A I MR AE SRR I 5 | & SyntaxError, XA A AR nonlocal ifHIRE
BIE -

BRIV I S AR — IR PR A S8 . — AR FER 24N __main_ .

HE IBHDA R ALy exec () Ml eval (O MISEUZA PN LR SCHIRIARNT 0L K7€ U2 AT fE
FHE SCARRR AT RAA TR AT o X285 | A IE 5 A 20 FRAEAT RN, B 52 AbAET R0 5E Y Joyifl As /o A
Efaran R . 28 SO a2 25 B S O IR SRR T L. FESEARAS R SR 2 AR A ke
BRI e ALY AT RR A X SR A A, (AR 72 1F
G PUEAERTATT BT A & AR . X LA AU R &

class A:
a = 42
b = list(a + 1 for i in range(10))

H2, T AR 2 i

class A:
type Alias = Nested
class Nested: pass

print (A.Alias.__value_ ) # <type 'A.Nested'>
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4.2.3 EREVERS:
KA 55 Rt ype ST AR A, FAT ARSI, (LA FRALLHISN. 7
H AT AT SR BRI A, (8 UM & 269280 7 PEP 649 19 Python 3.13 o {0 i 70 Fl k.
B S AL o
o HRRET T R 6 MARLSAIE.
o BPREE T S ORISR, V2 SRR A TERREE A AT, (LB (A b )

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

* The bounds and constraints for type variables (lazily evaluated).
o RAGNAMIME (15 H KA.
A A E AR LA 5 AN ) e A 3
o FRVEAEIERRERE U7 ) KT 6 S R i 44 2SR . QRIS ARIEVE R B — N R Y, B2
BET B RN A R R 5 — AR AR R N, AR AR 3 8 AR BB B AR i 2R A
P E SUWARR, R E RIER RN EESIT . XA TSP E R E LR, 58 TTik
VI FITEZEAE 3 2 S 44 o
o PRI P RN R & vield, yield from, await B(:= ik, (REREXIELY
TR R R A I 2 e vy )
o AERRTEAE HIE s )4 PR BEXE N B VE s P il i nonlocal iRAPREREE . X HAIHRR
B2, PR AR DATERRTE /R SR A v il A TR TR BEE 5 AR 24 K
o BURPRIEVE R A H A A AR, (R4 B SAEAE Tk A B8 5 SCXF R __qualname__ F e
Ko XLEXLRI __qualname_ FHGMATRE AL VR PRI R —FF
Added in version 3.12: FR¥EAE FI8 2 7E Python 3.12 HH{EH PEP 695 [1—340 8] A M.

4.2.4 15MHKR{E

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

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

Traceback (most recent call last):

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

>>> T = func.__type_params__ [0]

>>> T._ bound_

Traceback (most recent call last):

ZeroDivisionError: division by zero

PEAL ) S A TER BN A1) __value  JEMEBCRAVEREY _ bound_ JEMERLUT MM A 2451 % .

AT oA 2 B0 T 24 0 S I 1] 4 sl S A R 1 R S SRIIEA TS o Bl T SRR Feise
DA AR I 54
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from typing import Literal

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

BT SRAE B E R A AT R 33 NI TSRAERY . X TR H BUAE TS M SR A A (B PN 5 1 44 BRI 25 4R
WA 4 T E AR ST R sk s (A
Added in version 3.12.

4.2.5 AEHAZTEFFREIMIT
CPython SEHUANTi: JI PR ke builtins_, PoRBORERTSLIAT . P U s g
a2 (MR % d mpor ¢ builtins HAIHBEEOZET G R 1.

5 — A AR B A POAT A O B B N L A 44 S ) SE B bRl I AE e R A 44 S ) P IR R 4 R
__builtins__ RILBI; X% — DT B — DR (TS — R O0 T 26 %R B 7 ) o
RROATEOLT, MFE _main_ BIBRAPEF, __builtins__ i@ WEMER builtins; SAEALH AR
B, __builtins_ W builtins B S HL—45004 .

4.2.6 S5IHEFMEIRXE
IR A B A DRI A LE T Is AT I AN R hES . XRRE AT AUIERHT B 42:

i =10

def f():
print (i)

i = 42

£0)

eval () Ml exec () BRECEA R 58 BEEREE 17 WAL FRA AT 44 B o 44 B0 ml DALETR 38 10 Jm iR 4 =) i
A T R R AT N RAE RO A E fr A A B, R AE R A AT exec () Fl
eval () BECH S HIREZ /AR 4 20 PR g — e, WESFEBHELT
Wi

43 B&

S5 2 P AT AR R 1 T 2 AR DA (B AL B DR U HA 57 3 A PR — BT 2K S AR R SR I 21 1Y
BEE F1A, BT LAY i A AR SR 2 A ] 43 I e A R 24 A A 1 14 R R JH A AR B
PAE N

Python f#EHT#8 S 7ERE I B2 AT AR (BIINZ/E B RED) MRS & F % . Python 2 )7t ] DA
fraise B BRG] KAH . FEAPEELry ... except BHRIEEN .. RIBERAH finally T
AT R AR AR, EIEANAELRE, WR TCIeZ BRSBTS A A R AR S AT

Python f4EIRAC IR )2 “Z k7 AL g BREs a] DA B R A T H4 i, FAEsN 2k s haT, (E
BB HRARFEIT EIR R MR EE (BraEE T2 R kA A RS R BL) .

W AR RPAC PR, R S 2RI T, SR I BN GRS 2R O
TEERSFTERR G R, BRI Y5 N SystemExit MIRHE.

SEH R I ELHRFRI) . except TR RIGEFIR LR BUM5] HLE 2 2 TR
BEE AR o SEB T AL AR R, FE TR S SRR S B

U HH SRR B 2 ph T A 3 S VR AR TIY FR TEALE I S R e A T
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ik
5 H S A2 Python APT BALSER S . HLN A AT RETE Python T2 B HUAS I A 208 i st kA A%
AR AL 2 AR AR s AT AU B -

HIESHry & o) NI oy BRI A Rraise 15 &) NN raise IRATI A .

&
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CHAPTER D

SNRS

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

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

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

M import IBAPEATH, ARERNE _ import_ () RESHORA . HM LRSS ARG
(B4l importlib.import_module ()) RJRELEFE ST _ import__ () A EANTH S WS T £E
KL PG AMLH

B AR R AR, Python & &z, WHRLR A —4 module Xf 4" 41U E . QIR
I E A TR R F], W£5] & ModuleNotFoundError. 4 & HiHH S AMLEIR, Python &5231 %
TS A A8 R AGE A FRAOIER . X BESREmE ] DA 66 ) R SO it 22 R 1 i DAMB WORT ™ 2

TE 3.3 A JEAR T : S A RGEE A FTPASE 458 PEP 302 FPEg5E “ B 2ok . A FA AR S
AW —BAN ARG sys . meta_path BFiHK. BUAL, M G4 2 AIGH SRR E B
(30, PEP 420),

5.1 importlib

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

%10, types.ModuleType.
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52 8

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

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

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

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

email.mime.text T4,

521 B8

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

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

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

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

B, AR SXERGA R E LT — B2 parent A=At

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

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

522 HETEE

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

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

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

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

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

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

5.3.1 EREE

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

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

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

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

5.3.2 ELIRF0INE; 2R

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

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

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

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

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

TE 3.4 AR AR AR AE 2 Hil ) Python LA, AERAF S EHGR D 7o 2 235, BUAEE TR [l BEH MUAS 5
B, Hh admiids. MEEs A ARG, BREpEsapEd.
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

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

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

5.3.4 TEE

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

TSR I S AR A AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAA) FE AR BAIA IR PR 4, W5 %
ModuleNotFoundError., (R HAMY G| & FHFF BN LERE, G ALRE,

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

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

p—

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

& [A] None,

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

TE 3.4 A S AR AR U AR A AR AR £ind_spec () HIAENT find_module (), JE&EIEHIH .
FEIR AR AT AR B SOt ARSE G, B AL LS AEA AR £ind_spec () WEHAMEHNE

e 310 A KB E: ARG M find_module () XS] % ImportWarning.,
TE 312 fRA K AEAS T : find_module () E#iEE. W find_spec ().

5.4 Ingk

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

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It 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 Iimport-related module attributes get set here:

_init_module_attrs (spec, module)

(B0
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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)
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
* WIRAE sys modules HFERGEAFIMIBIIONS:, FARIELTLMILEN,

o FEMEAR AT Z 17, SAPSGAEAET sys .modules Hro X— SR CHE, PAIZEHAAD
ATRE (ki) SAEE & BUCRHERME] sys.modules AR IFFERINE IR B TCHRIE
VRN -5 L N I 2 2
o QNSRBI Mz AE R - BRI R W AR - KM sys .modules FRERR. BT EAFAET
sys.modules ZZAFMIMIHE, DASATAAVE AP 52 gl o sk i AR BAEZ A7 . X HE
BB, J5& S HEEPEINE R MR R A FE sys .modules Hi.
o TERRHLANE SEER R AT Z 1, FANLG S BEE S AR A EE (FE LT s B O A0S Ay
“_init_module_attrs” ), #EZS W G 4385
o BT RIS BT Z , ARSI IAPRAEE s i 2 2510 . AT SE T IRS IR, dnE
AU BT N A
o AR BI85 enee_module) BT R— BLEAE 5 A I IO BE
TE 34 JRAS K AEASHE: ARG E LT T IMEZ @ AR THE. X EEAEPAH & H importlib.abe.
Loader.load_module () JF{ERIMATH.

5.4.1 hn#;2%

5B gk g 4 O oC B i R Th aE: ML H AT, S5 A ML importlib.abc.Loader.
exec_module () FIEHBGAN—NSEORPATEINT S . M exec_module () iR 1] i 4T ] {E AR 1%
IEEE AN PN &
o QNARAEHE —A> Python Abk (TN EACEREE SNSRI RE ), InaRas W AZAERELK) 4 R 4 25
[ (module.__dict__) FHATHHAGFEED
o QARMEES TEPU TR E R, B W% K InportError, AITE exec_module () H5] &1
AT Ar] HE A S L S AL R
FEVFZIEN T, Bk AnaRaS T AR R —X5%; IR T £ind_spec () J¥ERAR E— AN BEH
HrpmEgas S ekl selt.

> importlib SEHLEG BB TR M. i ZBATE sys . modules "HEERMIHA FRFIBUSIRIT G2 . Sy =i a1 H 5% i J2
AR HETE sys .modules HEHH A Y. XETRAKIAMFETA, AHUERTEH M Python SCHL R

5.4. g 65
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BEHOIN AR AT PAEREE L S create_module () JPiATEMBMIRI QB G . ERZ—1S8 1
BCREAS LR, 3R DR BT A MBI R . create_module () ANFFEAEBIAT S FIREAT
@ik, aARAEHGR ] None, S AMLHIR BATEIHF .

Added in version 3.4: N#k#§11) create_module () F¥:.
TE 3.4 RAS K AEASTH: load_module () F¥ERE exec_module () A, AN S I NER W g
MoeAEAE e

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

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

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

o FEMBAFRATRIACHG Z 17, B 2 AFHET sys . .modules Z W, PARK IR TCRRIEIA S 2 00m & .

o WRMERM, MBERLARREMETMAL sys.modules HgREL, (HE 0 (XN
BRI, HTR B s i ki akgs 5 B w2 o

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

DeprecationWarning,

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

ImportError,

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

5.4.2 FER

24t FAE AL (B4 import1ib APL import & import-from iEAJaE 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 IUTHE:

[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'>

i BGHE F 1 Python ZFR45E FIN, X HERWHES S NETF, HELhr EES ARG — N EARRE.
RIFEAT ) — SR URAREA 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

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

ModuleSpec,
Added in version 3.4.

5.4.4 SAERMEHREY

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

name

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

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

SR AVHEBARMEH__spec_ RAVERX AR

JE3I2 RARKAASTE: _ loader_ WIHNM4Y5 _ spec_ .loader #fi]. _ loader_  B.#fi%H
JFH-R#7E Python 3.14 FR A5k .

__package___
B __package_ JRMEFT AR E . HAHMAUN—NFAFER, (HATPLS __name_ HUM R
. M — MR, H_ package_ fHNMM4BNHE _ name_ ff. MBHAZ WA, XFT
B ERB _ package_ WMICHEFEAFE, TR M5 HACWA . S0 PEP
366 TEEZANTT .
ZJEMEUL __name_ RN FRHAGTE BRI FEA, FHEE LI PEP 366,
PRENEWARMEH__spec_ RABEXAEM:.
TE 3.6 AR K A4S _ package_ fiiil5 _ _spec_ .parent HAGH[HKIME.
FE 310 AR KA AW ImportWarning ¥EFAMIEZR _ package_ U3 parent Bigig| %

IE 312 AR KA A8 w: 4B & _ package_ W¥F5| &K DeprecationWarning [ A &2
ImportWarning,

__spec__
__spec___ JEMH IR ATE S AL ZLE A BIHRAS UL RH . X __spec_ B IEBATE A RE [F] B
VER T84 25 8 2 B 18] nds e n A . ME—MBISMNE _main__, HH) __spec__ &L if
JLTF % A None.
Y __spec__.parent KREM, R _package__ fEH LRI,
Added in version 3.4.

TE 3.6 iAS K HASTE: 24 package_  KRENN, _ spec_ .parent &#¢AERIED,

__path__
WARBHR M (NS IERAI & A 25 0) , WAB B R __path_ J@tk. @
HACR ARG, (BAR __path_ WA #E—2PHAANATPUCAZS . W2R __path_ RAES,
WIFEE AR B NAZ ™ FAF R . A K __path__ i LT 2R FAE T S 4.
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ARUMERANIZAA __path__ @.

__file__

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

SRV BRI spec_ RAUFF _cached__.

5.4.5 module.__path__

WRIEE S, MR MEUREA __path_ JEME, Ei2t.

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

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

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

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

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

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

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

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

o WTHAWE I, AHE repr I LY __name_.

T 3.12 A K HEAE T module_repr () H Python 3.4 245+ ], & Python 3.12 th 244 ik HAXAE
BEH) repr THEIIRIBER M -
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5.4.7 EZEFTHHBAIRY

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

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

15 3.7 WA GRS T 34N T BT WA - pyc SCF. ZEMLZ T, Python HSZREELT B [HIBOR 2 717 Y
A RN

5.5 BT HBENEHRE

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

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

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

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

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

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

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

5.5.1 BEFEEKSE

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

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

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

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

HETHRAENERZSERBREETHENAH, B KREE RS B4R H XN Wpath entry
finder (PathEntryFinder), K AXFh#/ET GBEMRFEIR IH (B AN R SAF stat O WHBFFHH),
HETHAENERJSHER M RHBEELHE R BRELZEERBNWELS. XNEF R sys.
path_importer_cache LI RE WA 4, (HIX A GAF 5L b A7 B &2 2 3 % 42 1 JE A FR
Fimporter 3152, WiSXA R, KR path entry (LB W path eniry finder )R FESHE R R T —Wk. A
Ff{tﬁ%g;ﬁ HHM sys.path_importer_cache BIREAFS H PABR TR T BRI R AF TR T I
By J=Ei

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

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

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

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

5.5.2 BBEEFEERBEMY

AT B WR AR A, o T S dr 4 S R R A B s, B A H AR AR LTSl
find_spec () ﬁ{io

find_spec () EZWANSE, WES A ZRRELFR, A (AR ) BAMEHL, £ind_spec ()
1R AR Y 5E S TR AR DA . XSRS UL 2B gy A (HH A4 .

T W AL R R A R AR R — A w44 &S [Blportion, B 1R %k H & K A & R
submodule_search_locations % H—MLEZHE T HIF 3.

TE 3.4 AR AEASTH: find_spec () BT find_loader () #l find_module (), XN H IAEERC B
FEH, HRTE find_spec () A& BB

RIHM SR H AR TRES LI F A EP I — A L find_spec () » RHERRE
JaeEs, XN TEISEZ . (B2, WREREAHERS FEHLT find_spec (), XPEHE
TR S0 2

find_loader () ¥2Z— 124, MES AR TR EAFR. find_loader () 1&H— 2 JT4,
oA 88— T N 3 1 5 I v 44 25 [a] portion.

BT ) 5 A A S A L, 2 AR A H AR AR R SR e AR A R A I SRR S
find_module () Jy¥k. (HR2EELHERKL find_module () FEMBALASH A path 25 (B
IR Sk B X AR TR0 4R T I RO PE 4 AR5 B )

B SA HEHATE find_module () FIECFHH, FUAEAARFEEES H AR A6y 2 25 R A

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

TE 310 A ZEATE: 5 ARG find_module() F find_loader () I IH M £ 5] &

ImportWarning,
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TE 312 fRA K HASH: find_module () fil find_loader () BB,

5.6 HMFEESARSE

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

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

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

5.7 BHEMFA

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

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

[import XXX .YYY.ZZZ

MR xxx . vYY. 222 fER AT R, {H.moduleY 2 MERUN L.

5.6. BMEEESARS 7



The Python Language Reference, A {Thi4 3.12.4

5.8 X _ main__ fJ45%EIN

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

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

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

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

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

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

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

5.9 &E 3k

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

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

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

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

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

PEP 338 & L AR AT .

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

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o W, WAL SEONEFRE, 7 SR PN T R

o MW, WEIZECIRE, AR TR

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

6.2 &%

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

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

atom
enclosure
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6.2.1 #RIAFF (BHR)

VER T M AR R B4 FR . TS FE AR A fo 5 —37 TIRHARNEAE L, AR & 5 900 SR
PSUZASE AU EEE

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

NameError JH,

FAH 2R mangling
5 U BLARRAT, PABANEOEZ T RIZT L, JFHAAHASEZ T RIZLE R, SFRE 2w

private name

W
=

ASEHLAA

e

SEELRH, A AR A S AR B BT B S 4 7 RIS 48 T T 255 A4, KB
AT DABRGE Hi S -

X B AR FIAR R A A TE Y LR SO, (A DA LR RLE AR RS & 8 mangle:
o FVER SN AR B 4 A, B0E VBRI ) A B A 2 1
RER R FMBBIHNZ A “__name_ “JEVEA 259 mangle

o SAMBHKZFR, Bl “import __spam“H1¥) “__spam“. FHEHET— ML (BIEHAHTRTAE S
), N4 KA mangle, LA “import __foo.bar“Hi ] “_foo“ N4 mangle.

o SAMIN R FR, i “from spam import _ fHIfK) «_ ¢,
RN B SCUNTR

o KPR, SRBBRARITL T RIS BA— DI T RIZ, FHEA BRI, B0 B4
N Foo, _Foo B, __Foo KHMHRIFST __spam Kfkly _Foo__spam.

o AR FROUH T RILRLU, WFEHOAPRIRAFA L, BIANE BE4 R _ 8 iR __spam
FEPRFFIRRE

6.2.2 F@EE
Python SCRFFAFHRAIF 7 I, ASURREC 77 Th fe:

literal == stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IERACRF R o] — A IO BRI X 52 (AT ep . s B i S280 o X s
FIEEL (%0 BWOL, SEFREEEME. HHS T @i,

JIAS 7 TRME AR OO BT AN T AR SR 2, RO G R A E B AN A B . 22 YOO BA AR [ R Y T
(ESRAE (R A AEAERE 7 SO AR [l (7 B R AN A () T REAHEI AR ) Xk 2 it HL A AR Bl (LA AN [ %
£
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6.2.3 HEESHIFN
A S IR 2O 0 S A E 5 T ] ek 3.

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

A7 955 1) R I SRR PHZFR AB R P E R TR P . RS R & 20— eSS, Ea™
ool BN, B RS F T Rk

— RN B BE SR NS TN G T ICAbR AN RN G, DR GE S T E AR [ B R
I CRPPC S B 25 T2 7 A i R m] REAH Rl B AT RER D)

TR A AR B SR, PR ARIE S . BIAME LR ZICdl, XIS 4 R w i
— FFFEFGR A J A RS0 27 &S SOF S B WA R ICEH

6.24 JxR. RESFUMET

N TSNS e siF i, Python fefit 7408 “B/R” MURFRAIE, BB AMFIEA:
o M B AN A
o SRR AUIRFR RN AR T ROk, Bl 4R X

S AE TR R

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_1list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if "if" or_test [comp_iter]

e A2 pFR X FEm 20— for FRIPALBANHEZLZA for B if 4], FEXME
B, AR AT AR for Bk if AN MRS, N AERLEITFRE, K5
FRR BN ik de N )2 A B st X b A T s RAE A= 2E — e & .

AL, BT HEAD for FAIPHAERFAX, HSEES A RAIREM RN HIITH .. XEEH
PRIRZE B FRg RS PR “iitge” BSN20I/E k.

AN for AP ERX R LB NS BEAINZER ISR oRE, RETEN—SERHE 4R
WCASTOTEIBL. JFEER) For T AIDLIREN or 1P i ERARHL & PR REAE S RSt R .
€ TR IR BT 7 AR 4o RO BIA: (xy for x in range(10) for y in
range (x, x+10) ],

T BRI ST S — AR A8, (ERA B ETBPTSIEIE R vield f vield
from A7,

M Python 3.6 J11f, fEasync def BREH, AJLAEH async for Fh)skikRasynchronous iterator, i
async def BEH ST AHAT LR AKX ER 14 for 8 async for TAAHM, HHTREEE
PN for 3 async for /4], HAIEEMIHawait £k,

TR — TS asyne for 4], BENRBEIERAME for a) Rl B AN R KBTI
a7 67 await FakaE M F BT, IV HBHR N asynchronous comprehension., 5354k 5]
PAHEER B T E MR R B AT . 37527 PEP 530,

Added in version 3.6: 3| A T SR,

TE 3.8 A KA yield fl yield from fEfRAmEMMEREH S .

A5 3. 11 A S AR AR AR SLVRAE 50 IR RO HE S Ur P R S Pl e AN O R 28
.
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6.2.5 HEXBR
BN SRR T R A S s R 51

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

YIRERET AP FN S, HAAEE—RANREXK M ESEOR R E . St diE5 5
H— RSN FIRAE, HITRS M R A ORI TS TS . A ft— S, s
FRPEHE S A i A5 R e R T 2

6.26 £S48

B B M SRR, 55 BRI RIET A 85 20 B ) SR

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

LR E A ARG g, HA R — R85 R MOk E . SfefitdnEs
R R IR, HOTR SN AEBARORIEF MAFIE G SR Gfeft S, £Ea21R
Pt U LR S R OT R TR

AR (3 R R HERT R R .

6.2.7 FFHER

TR R DTS SRR TR =S TR H (BEAEXT) 251

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

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

F L BRSNS HT T 42

MR — N HNE S WPl HIES, BN ERHPORIEVE LF IR E : N R
AR UL AP O AR B o KRR AT DAYE 7L 2 H A 3 rp 2 U MR 6, T e 28 5 L) (L
H 5 Jo— IR G A B DL E

MRS ** FoR FRIF L. BRBRIERAUE— S mapping. FABUHISGAAZGH 7. JFLEME
SRS TR SR 5 BT SR B B B B

Added in version 3.5: JFEE|FHME R, FFIH PEP 48§21,

TFUHES G RMESHE A TANE, EFLAR T2 RIPIARIE, Jaimilr EARMERfor” FI7if”
TA). AHEFAPIATIE, NSRRI RAE TR SN AR O AGHT Y7

X I 2 B BRI LA AE 2 i A ofe 2 2 2025 4 —AT . (ETER, BB N hashable, X
SHERR T RTA ARG ) BB [ RN R I 15 TR R R G M (RIE 2R HE
FAISCAR) FF R A HIE -

15 3.8 J§UA % 2k A5 75 Python 3.8 2 BIMOT S atofr, FFCA i XAFHERIEIOK LI 76 CPython
th, (45 THYCK(. i PEP 572 (03200, M 3.8 718, 2T Bkl
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6.2.8 £ BETRIER
A I e ek I B R 1) B T A e

generator_expression = "(" expression comp_for ")"
A AR R A A — R R AR AR R . HAE S HE SRR, DOBIET B RG24
SEAEE SRR .
TEA R FRR A P AL BT AR A R nexe () Frkmymb e AE Aok E (B15
Tl A A R a0 o R, IRZEM for TR AIIE RN RIE W RISRAERY, PRI E B sl
iR e A i R E SN IS, T RTEFIBCR— MBI A 1A . JFZERY for TRIDA MR/
M £or FA)NHYAEMTIELE AT TLIEAESNZAE N BIORAE, RO EATTAT BE S T M ZE ATk AN 52
HREURME. #lun: (x*y for x in range (10) for y in range(x, x+10)).
55 AE R — SRR A APl AR . PRI S IR A —17s
N T PR A R RS AR B U R, S5 IEAER S UE XA ds P yield flyield from
Fik.
SRA AR A asyne for ThJEawait Rk, WFRN F4 £ & RAE X P RERERL
AR Bl —AF P R AT R, R E T b 2 (S W5 2 K 2.
Added in version 3.6: 5| A T 344 fligs #=iA5
TE 3.7 A K EACHE: A Python 3.7 Z |, A A MARFRIEX R Easyne def pAIF L. M 3.7 JF
U, AT R KRR AT DA S 20 2R s ik X

e 3.8 A K AALH: yield fl yield from FERURERMEMIHOHEEA

6.2.9 yield Fix=t

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

yield_atom
yield_from
yield_expression

yield F6i5 AL E L generator PRELE  asynchronous generator FRETN A4 F 2 R 1 A BEXE BR 550w LI PR (i
Mo TE—DREUR A yield ik X XA R EE B — A E AR %L, HE—Tasync derf AU
PRI ) 2 LA PR R B J — A S 20 A i R .

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

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

M T ENTSRINEE RS PR 0, vield Fks NG T Se BEHE S ORI i1k 50
e S A — 7

T 3.8 WA AR AR T 5 1R AR S B T ORI A pliie 2k Ui e s B A I (1) yield 2k
NIRRT A A R AR, S R I B RS AT A S B A AT A

YA A R B BRI A A IR AR . SRS XA AR SRR A RS R
1Te PATIHRBRSTEXAE AR AN BB R IR X, RS HATEISE —> yield ik, 7EX
BRI R, AR R B expression_list [fH, SEUWIR expression_list
B AR [B] None o X BLETIHAIHGE , W2 U R SER S Bk B T ok, GFE RERAs 810 4 i gh
FE L TEARER . R AT S A PR A4 . 21458 2k ) ) A e 19 A IR AT, XA pRi AR
Ha Tt yield Fik X g — MR MBS E & —FE. B 25 yield Fik X E BT AT
BT A . WREH_ next_ () GEHZEM for B next () WERED) LR A None, 7EHA
TR, WSR2 send (), WIGERRE ML A% .
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I X e R s R B S PR AR AR L BT yield 2R, BEMIRAZ AL E, HHENRRFTR LAY
FEE o ME— g DR A B BB REFE IR EAE yield JE A2 45 W FAARSEIAT s 42 HIBUE R HAS B A e
T

et ry G5 TP AL EAT FuvF yield 2akaCe AR AR (51 T 88 52 [ g 3wl i)
WS BT IAT, R A - R R i) c Lose () J7ik. close JIAARVHEATHEERY finally 1
A AT o

Lffif] yield from <expr> W, FrfdflhiRikslbaiig — kAR, ARG ™ 4
FR A 2 B 1 A5 18 20 24 i 2B I DT iR I . ARl i send () 2 ABIME A BAEAT @ 1 chrow ()
N 1 WUER A & 1 07 iR W 2 e 25 TR AU RN XA S OL, I asend () F5lk
AttributeError B TypeError, M throw () ¥37BI5| & AT AR FH .

LR REAARTE I, #51 %1 stopIteration LBl value EIES A yield Rk UH(H. ERTDA
1E5|% stopTteration YR B E, WATDAET-REAUAR — MM A B Gl T2
JA IR Il —AME) .

e 3.3 A K AASH: NIl yield from <expr> PAZATLHMIfis — Tk
2 yield FIRARMETH A MR E—RIB ), 355 7T AR .

Z W,
PEP 255 - fai YU i s
T£ Python H Il AAE Jiats Al v i e 1 d AL

PEP 342 - jifiid B 5 70 A e 25 S B bl e

SR A A AP MITETRIR UL, FUHAT DARE I 1F 3 B PR -
PEP 380 - ZHE8Y T AR i 4

FIA yield fromiEIAMIFEI, PATTEMZATE TR0

PEP 525 - 521 Rkas
T I 25 PR BRSO A A B D BE X PEP 492 #EATH 52 .

4 i ER-A RS E

AT/ T A AR 7 . AT AT T A s eR B P T

TR AR A e  2AE A TR DA AL i858 251 & valueError .

generator.__next__ ()
T — A s R B AT B2 B R IRAT yield SRk A AL B KA AT o 24— il o 20
W next_ () JPIRIKSARATIG, 2ETH) yield FiksURRIE N None. BiJF2UEZHATE T —
A~ yield FiksX, XA R ARF GRS, T expression_list MMESPRMEIZ  next ()
MR TT o ARAE AR 7R N — MELR Y, WIKF5K stopIteration R,
BT O e B A, Bl for MR Ee W B next () B,

generator.send (value)
PRIZAAATIE ) A I bR “R 3B —MH. value ZHUR U4 T yield Fib XM 45 R . send ()
T3 ¥R 2 3 0] AR R B P AR — M, BOE R A s A AR TR — MER W & 5k
StopIteration., 4 fsend () BB BAE AT, BWUIPA None fEHEH S%, H - X
I R A Y yield ik

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TELE AR SR AL [ — e, TRk A e BR AT 7 AL R — ML R AR AR B 7 2
TAMEMRL, WFF% StopIteration o, WIRA M REHA MREAR R, 202
IR T A5, WiFE 2P EARa AT

MBS, AR A R WS, BT raise XEEFHITT
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HR N TR, W ML X, #k 3 IHA Python B . type ZHUN —4~5
WA, 1M value N R— 5 SEH] . AR ARSEHE value, WIXFE ] type #4120 SREC— A5 . Andit
ALY traceback, ERPEBCE R T L, BWUEMAEEELE value FILAE __traceback__ JEHEHD
SHA

TE 312 WA e AR B 5 — AN (typel, valuel, traceback]]) B4 8% 7 I I 1l BETE A K19 Python Fiy A<
SRy 4178

generator.close ()

TELE WA R BRI AL 5| % GeneratorExit, WA MARARGIERIEL . C 4 XM, B
HHIKT GeneratorExit (T RIFHKFH), PATRIIFRRIHFA Ty . ARA AR 4 T —4
{6, WHF5]1% RuntimeError, WIRAINAT| K TALMHAL R, BRFQEBARFM T . R4
AR E e TR R AR R IR T AR T c Lose () KA RMULMTE .

BIF
XHE—ANRIRAYHI T, R T AR AR A S e A A T

>>> def echo (value=None) :

print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")

>>> generator = echo (1)
>>> print (next (generator))
Execution starts when 'next()' is called for the first time.
1
>>> print (next (generator))
None
>>> print (generator.send(2))
2
>>> generator.throw (TypeError, "spam")
TypeError ('spam',)
>>> generator.close ()
Don't forget to clean up when 'close()' is called.

XF yield from Mfil7, ZH. “Python A fH2HAE4L” Hf pep-380.

TE— Ml asyne def & CHY BRECE 5 ¥ Hh BLAY yield 3K X & o — 20 0 1% ok Bi0E SO —

A~asynchronous generator FR% .

AR N R B I, B SR [l R S A AR R I AR . O GAREZ SR TR
2R AR R B AT . b AR AR R SR R U AE R B asyne for iR, RMUUTHEfor 1R
A AR AR X AR

P FA T2 24 AR 0 R 1R [Flawaitable 3§52, SATSAE RERR RS 2FRR), AT AR
HIFESE—A> yield #ik, EMHEESFREER, K expression_list WERFIGERTHINE. 5
AR, HREEWE A RS SR, ORI AE ST . IR IREN . NERIERR A
FATA A FEPPIRGS . SPITESE R R A A ¥R B R — X R G I, %R BT DAMJECIR
SYRLEIAT, S5 yield Fib=UR &5 — N . IRE AT Z )G yield Fih=U BB TR E AT
Fﬁﬁﬂ;ﬁ@ﬁ%;ﬁﬁﬂ%ﬁi}ﬂ_anext_ () MZEHRA None, FHWE, WRMHasend (), MEEHRR2EH
T
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R AP A A i M break, WMITTS BN, SO HALRFMRATEL, AR 55
AR5 a7 AT RET | B e w5 ) AP BRSO i TR S8 - BV AR BT AL 55 1 2 fiy &1 30
i, BURAES A AR SR SO TR I FEORER S AL . S 1B LR RO, R b2
Wi aclose () J5iAR R P 5720 Az nlialis AZS S5 2R i fe 8 R PFIR R FPofF 0 B

TR AR R AT, yield R v i IAE ¢ ry S5SMIAERIA E . (B2, R 50 A iias e ok
Zgl (15 AHECA B B S E N BIR mI) ZHi RIS, W ey S5 ) yield FihX i 33
R final ly TRPATRE. FEHIE T, N HRIETT1% 50 A A 0 S IR PR BT 55 T B2 25 R 1 57 1
Fﬁj@r;fi}ﬁ%%-i%ﬁ%%ﬂ@acl ose () IEFBATIRRIE R AER S, AT ARVHEMIHEER finally 141
AT .

AT BT IEA LR PAT IR A PR, FOFEERNY 28 L 42 BRI, BB DR R
BRI TR FHaclose () BHATIZIAE. XA 44 B0 PLGETE sys.set_asyncgen_hooks ()
RyEM . BEVENAR, F2AREE SR T TN 42 SR LA . A X %45
TR S R BliE A B AE Lib/asyncio/base_events.py [ 1Y) asyncio.Loop.shutdown_asyncgens 3£
b3/

yield from <expr> FIRAUIRAE AL b ek B b (] &5 | SRR iR

STEPR-ERBHE
RXASF/INTE T 5 A AR B AR BT NI il A s e B AT

coroutine agen.__anext__ ()
R —NTTEERRRT S, EAEBA T SR ITIZ 20 A s U M AT yield Rk 7 Bk
BPAT. M— RPN REGET  anext () FEWEIATES, METHY yield Fik ik bl
AT SRR G R B None , BAEIBATIRFAESHAATE] N —> yield k. % yield ik
expression_list [NHKREMINIMENT K stopTteration FHMH. WRF LA S
WA T —AMEMIRE, WIZAT SRR ZR 5| & StopAsyncTteration i, #RiZFPik
KA 58
WA il asyne for JEFRFR=CHTR M .

coroutine agen.asend (value)
RPN EREN R, ETEB TR K % 5P A AT SAEME W send () JriE—F, It
TES KGR —MMEG R E AR AL, H value Z8 2 N 241 yield Rk ERE. asend ()
T3 iR 18] ) AT S R G il ] AR s AR N —AMEL, HAECMPG &Y StopTteration, B
WSR2 A R A A N —AMERLR 1 5 & StopAsyncIteration. Y4ifflasend () K5
B AR, EATPA None VETRIS4,  REAIX IS AT AR Y yield ik,

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ])
R[N S, ERTERP A NS BT K type RBIPRE , HaRENZAE AT R EL
FRTP AR R —AME, HAE TG &1 stopIteration i, QRSP MAHA T4 N —MHE
IR, RS R T SRR 5| & StopAsyncIteration F. QAR R RBOE A iR 15 A
FISE, BEIET H— DR, MY S R THNZ R SRR A TSR R T & .

TE 3.12 WUA KA AZ T 55 AN 4 (typel, value[, traceback]]) £ 4% 5 H I AT BEFE A &1 Python fii4<
HESRR .
coroutine agen.aclose ()

RN EERERTSR, B STEE T ) 720 A AR R R 6 B A — > GeneratorExit,
W P A A R AR AR . XS5 & GeneratorExit (T RMIKIZF-H) Mk Wiy
A% N 54 5] K StopTteration S, S I 5 A AR B I I ) £F ] JOML T % A0
% ¥55] & StopAsyncIteration Sp#. WIRFHA WA T4 T —ME, ZATSERXNEA5] K
RuntimeError, QIR WA | AT HAL T, EPEREAT SR RS . RS
SRR O SR T R IEF B ENELE fHaclose () FFR ] — A AT 35 1 AT 5 HE 42
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6.3 [&&

JRBR R ARE T P i BRI A E. BT ARET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 Ri45|H
JEAES RS T A — A i — A~ 4 AR J 2

attributeref = primary "." identifier

B BLAURAE N — A SR @S 2R RRT S , 2RO ISR b RrbE . Bl R S w2k =4k
PAFE EFRIRAT A AR E M. B A S 0 R BUFIE S RS2 G ok i g . XA — @S | - £ ek (E
Gl W N E

AR EH_ getattribute () FYEE__getattr () KRB E L. R TEA
__getattribute__ () FEIRE—AMESE WRBEEAT N5 % AttributeError,

WG| KT AttributeError I HXRHEA _ _getattr_ () ik, WAy R R .

(=]

3.2

[ren

HEY
Xif—4> S Bl A TR R 3 i H e N0 3R i — A2 20 5% ATl A

RS
T HRF 2 1R [A]—~ GenericAlias X4

subscription = primary "[" expression_list "]"

MRS RYAMIBUR AR SR 0 IRk B e A7 R A

Ji B 250 W 4 SR A R — A SRR R R X S — AN X G T A [F] B E L getitem ()
M_class_getitem () BHMZ —RSCHMBERIE. MR BBERET, 2k R0 RME LR
Pt 45 A EIOrE R B —A4 XFTAEMIF 2P __class_getitem_ MA@ __getitem  WHZ
MY, S class_getitem__ 5 _ getitem__

WRFEAGNR UG B AD—MNES, EROREA U EIRRBATIRF A KA B tuple. fEHARRFIL
T, FRHINFRPORAE B2 ME— B R

XFFNEXSR, ARSI Rl getitem () AT

LS. AR IR ALE— A mapping, WK TNFAURE— D PAIZBSS A RN R, T
AR SAEMS PR BOXBE PO LR {E . BB — B 72 dict 3K

2. 75 WRIERE— A sequence, WIFRIRAIFMARIE N —4> int B—4> slice (RN
Frliei). WERFFIRIG T str, 1ist Ml tuple XK,

IERGEEFNIF AR B A 5 20 RG5Ok AR 4. A, V\]EJ?@J%B?M&TLQL Zéé’lvﬁﬂ
FRFK R R RE S5 __getitem () ik, HILZEGISRUL, 1 RFREH x MR E— T
AN —A/NT P F 4 H B JE e 8, shiiusfEe %Hy\%‘%lvﬁﬁﬁﬂﬁ H (WNEFFiH fréﬂ()
i;?ﬁ%ﬁé?ﬂlwﬁ%iﬁ%ﬁf@f@tltemﬁ () FEHRSLB, ﬁﬁkﬁ&ﬂﬁ%*ﬁﬁ'ﬁgﬁ—t
¥ FEYESERS

FREREIRIFS], Rl 5. PRI R MR B R TR K AT
AT
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6.3.3 Y1

R ERTEF SIS (PR, JUHESIR) PSR E NI TR AT AR Rk X A K e
widel IHAMEbR. YR RAEIE:

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BEAR B TE AR TP e — B ARIRALRIA A R RV RAER ST R 8136, BRI AE il 45
PR AT AR AT e S T A EAR IS A, ot i SCRF SR BT o 00 S TR U R
A BRIX AN SC (VIR B FA AL & IER D) 7 s TR ot ) -

PIR I AN T e SR AL S — AR TR BRI R A R IS I S TR G (5 A IR — A
iH__getitem () Jrik) . WERUIA ARG ED—MES, W R — N E ) 7 B HE 0
Jedls A, SRR AR BRI . DRI — ks, WIHEEOE 202 %Rk
— AN IEFRY R AR 02 — MR G (SWAF R R 2R A5 —T7) , AR start, stop
M step BRI AZRX PGB TR BRI R, a2k 1] None B e

6.3.4 AN
JIr R s B T RE D 23— R 8 A- 2 SR PAT— A TR IR G (Bl function):

call = primary " (" [argument_list [","] | comprehension]
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN TR (L BN S T SRS NI S AN B WA S

BRI ATOR A — DRI O B R, WEREL, WENRIYITIA. HXEg. K
WITEABAEAT A __call () JPEMX AR rTFIXS) o FrA S8 e 2l sl ek
H) . WS A8 L — T fRIER Biparameter SR ATEIE

IR R TSR, BN Suld UM RIERHAON B SH. HoE, NIEASHAE R B
BB WA NAESE, WENSPAR N A6 R5, MTENRETS, HTRR
FEARAE HAT Y 2300 (AR AT 85— ISR M R B 55— A2, RIS ) . R
CHUHTE, W&5% TypeError Spif. B, MMM ZSAL, T (%A None, &
WRBFEEN) o U SHAE BTSRRI TR 2 (00 Ok A SR EUE SCROAR R BOAERIEE . (38
B HPoE S, HEVMEMS ORI, 248018 e 5 M S A5 G i A EBOAELI R SO R
T8 A 25 S RE A T P S 25 Sy DI 6 2 B G o ) AR ] — I RIEC R 25 (S350 5 2 BRI
{H, WX51% TypeError 5. FEHAMMMGI T, CIHFTEMIIIRSPANEMISESIE,

CPython SEHLAN i : FEUsCHln] RSN B S HO A A PR N E R, BB IE SO & ~a
“finas”, AR AT R IS4, #E CPython H1, DA C 45 H-# ] PyArg_ParseTuple () 3k
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ST S R0 R RS DL T X A 2

WRIFFAELIEASHEMNZ A ESE, 251K TypeError 7, FRIFA —MIEXSHMEN T
*identifier B)yA; FEMLKEULT, REASEEZ MG T ZRASHNICH (WREAZ R
(L ES BN — 25004 ) «

WERAEAT R F S HOA G IR EXSHAIR, HLTIK TypeError ¥, BRIEA—PIEXSH
[T *+identifier Mk, BERSEHET o T 4R KHTBHATI (7 XHF 1N
S SEUENE N SRV IE), IR 2R KBTS ENA—A Chii) =7,

MERRBOHH P I T *expression Ak, expression WMNGR{E N—A iterable, 3 HiZ ] 15T H
MICEACUTERBIMYIESE. T £ (x1, %2, *y, x3, x4) WH, WA yRKEH—DFH y1,
oYM, WIESREE M T — G Mad NMEESE x], 32, 31, . yM, X3, x4 TR

XA — a2 B IR *expression MEF BB T AW KEF S X 5, HESTEXBEFSEH
(PARAEAT **expression S - WL F3C) ZATHALEE. (L

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

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

21

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

Traceback (most recent call last):

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

T 7] R o (] IRl ) 56 B P B4R *expression iBAIFHFAHE W, ISP FXEERIRIEA S &L,

W RBOHH LT **expression, N expression RN —Amapping, HNESH4IER
BANY KRBT SE. MR—MESE AR EEF BTN GEd 20X EFS8, gl —
AM#), WM&5k TypeError 3.

Y] **expression W, MU AP IAE AU FATH . LB TR IR IMERFBOR(E 8 2K 5
SRR FE T % B IRME R S — N IEUB S . B4 AT Python ARYAF (B4 "max-—temp °F" 4
SEFHEZN, HERARES IR B EATIESOE S MIVCRL) o AR SRR RS AN IE B S VTR
B S, SEEMREAIES, W&k TypeError ¥ .

i/l *identifier B **identifier MARYIEXSHOAREVN VLI E S (BT S84 TR

T 3.5 WUA KA A8 B pREICUE T AR A~ A x> It (B SEOTREIRAE T AT 2R (%) 2
J&, MREFESHOTRRRAE IR (%) ZJ5. H PEP 448 SR EAIHL
FRAESI A T 56, WHEESAREME, RIEMEWRITEE N None, & [MIE AT E e T ml o8 X%
HZEA,
PUE S ity
M E e LB
PREC RSB AT, I A ASES . RS S— 2 R EXTE S 40 2% S
B M RFEAS I S80S0 —A . MRS T ret urn iGAIEF, iR pREUR HH R [ {E .
PN L R Ak Tk
HARZE R T RERERS . A XN B R BRI 044 2 I built-in-funcs .
Pk 4
R HZ I — A H S
PRI ik
ﬁ%g&%%?ﬁ%%@ﬁ,Wﬁ%A%%ﬁﬂ%%%ﬁﬁ%%ﬁﬂ%%#ﬁiﬁi%%&%%~
e e

Pl
SEESCEN__call () s HEBCRKENTRHAZ .
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6.4 await RixxX

Heddcoroutine WHRFTUAZ R —Nawaitable 314 . R fEXE coroutine function NEBHFH .

await_expr = "await" primary

Added in version 3.5.

6.5 FEHHM

s BT GEE AR H M) —Teiz BAT 3 5% (A0 SRR I A M — oz BT . Ajvkan
T

power = (await_expr | primary) ["**" u_expr]
WL, FE—DRIMEAE SR RARRHBRAFIT, BEARAA R ZERE G2 BRI AL
RSRAA )« -1 =2 S50 -1,

FIZFAF S AP SRR N E pow () BRBUEARIREIRTE G SR A2 SR ol 2800 )
SERKITRITIZI . BES S SO MR A, S5 R s S i AL

T int R BAERL, SEEH A SEERHIRZRA, BAESE —ASECN S FEIRMEL T, A
SRR R float SR T-4ar i float ZRAUFLEIR . Bil4n, 10**2 &[] 100, Jif 10**-2 i&k[H] 0.01,

XF 0.0 T MBI IRIBEN T ZeroDivisionError. X HEEHAT A EURIKIZE KRR 1] complex %]
. (FERWIRAH X5 valueError.,)

Mas BRI FHARRR__pow () Fl__rpow__ () HERHE L.

6.6 —TTHEAFLEZH
B EARIRE A BRI B 56

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

LB - (R R 8 S E Al sl neg () FRRTERES.
B F AT + QREMED Rz ot th HECF 280G sl pos_ () FRKITiERES .

FLHGBRAAT ~ (U 5 BB SRR A U I A28 . X x USRI SO - (x+1) o B RAEA
TRPEEES T invert () ¥EEEHENEE 4.

TEFTA =L T , WEPRSBEIRBAIER, K514 TypeError R .
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6.7 ZRBREHEF

TIOUEARIBEATRAE R GRS, W R R AT B TR E AR RS TAT A
SV PASESO, — MERTIREELBE SRR, H—MEN T ARz E A

m_expr = u_expr | m expr "*" u_expr | m_expr "Q@" m expr |
m expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

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

BREAF * ) ¥ HSE R . WASHECE BAECECTY:, 88— SR ACN B Y — A5
BT . FERT— MU, I B R A R 2R B e A R . e fe— M OL T, AT )7
YIS S P ek =7

Wiz B AR mul_ () FI__rmul_ () JriEEEE L.

BHEAF e (at) W H bR E M THMETeYE . %A HE Python 2B ST L2 AT .

Wz F A RRRI_ matmul () Fl__rmatmul__ () JERHEE L.

Added in version 3.5.

BREAE /(B 7/ CRER) Fha it S BN . PN ECE SR et i o R 2 8L . BEBOM B 2 th
—A~ float {5, FEEFHEEBRI LA 2 BEE: BEBR IS5 2 T Al floor s TRR BRI S5 . BROASE
B X 5| % zeroDivisionError B .

Wiz B Al BRI truediv. () Fl__rtruediv. () FYERAE L. [ FIEERZE 0] F 4
BRI floordiv. () fll__rfloordiv__ () F¥EFRBAE X,

BREAF s (B K54 BB — DN SER A A SE R I SEC et R 2R, B35
FERG| K& zeroDivisionError SEH. SEATDUNTE SR, B0 3.14%0.7 T 0.34 (F R 3.14
ST 4%0.7 + 0.34). BUEFEAFIEERIIE AR 558 A HRIER—8 (BU2NF); 4R 4axti—
EINTEE A BAER A X HE

B SEHa AR TEE DA RSP x == (x//y)*y + (x%y) . MCA/MERSHEW T E SN E
PREL divmod () BRI T: divmod (x, y) == (x//y, X3V) s

B TR FPITRLGE R, R s AR R ER N THATIH M EAF RS (U@ . 47
FAE AR HEIA S W, Python ZE £ 2% ) old-string-formatting — 5,

modulo JZE ] IR _mod () f1__rmod__ () H¥ERHEHEX.

BRIZHAT, BB divmod () BRECRYE XA TEE. WA LERTAEH abs () sRECRH
AT REL

BHAF + (addition) K HSEA . WS EEE UAECRECY, SCEECA FZERR)T . AERT—
PRGOS, I ECE R A R BUR G AN . FEJE— RS 0L, AT 2 DRk
MRl AR __add_ () Al__radd__ () F¥EREE L.

BHEAF - ) R B HSH0M 2 . N ECESECR el e A R 258,

Mz B A AR sub_ () Fl__rsub_ () HERBE L.

VB4R abs (x%y) < abs(y) TERCFTRE, EWTRARMNE, MT&ARGTE, HIEE ERGNE. B, Bkt
A& L Python 7 55 40—~ IEEE 754 XURSEERL(E, R Tfili -1e-100 % 1e100 HA Y5 1e100 HRIMIERM:, THHELHRZ
-1e-100 + 1e100, XTEHMH LIEHFET 1e100. Hf{ math. fmod () REIMERMSHE 55— NS EMFENEANE, Hit
XA R R -1e-100. AMRh 7 =50 & B T AR R

2R x AR EEE T y BB, W T8 ARIFETE x//y TTRERIL (x-x%y) //y K. TEXFMEIL R, Python £43& [0l f5—
AMGER | DMEMEFFS divmod (x,y) [0] * v + x & y BRI x.
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6.8 BLEH
B RLESEI ISR TR AR

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

REEFATEZBEHSH . ENSHE S RAR AR H A SRR E N AL

IR BT R Ishift_ () M__rilshift () FERHEEN. A0S G0 kR
W__ rshift_ () FM__rrshift__ () FEREEXL.

Fi% n AIGOE N pow (2, n) BBk, 7288 n G0E SCNFRDA pow (2, 1) .

6.9 ZfiEH

=ML F A AR B

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 X SRR L AND (R, SR EC BBE b 2 — NS T__and__ ()
K rand () FEERDTIEHY HE MR

N B EF R B S B XOR (k) IS5, SELMA R s s v — Al RS
T__xor_ () B rxor () EERVEREE KA.

| BRI SEEE OR CIERH0 MEER, SRLIE BB E Hh 2 —NEST_or ()
o__ror_ () FEERITIRMI A E XL RG

6.10 LbEEH

5 CR[A, Python H Ay LEGE ML LM ], ARTALATIEAR . ROk s, 7—45 C AlHz i
15T a < b < c EFMFENSHALGR AL AR

comparison = or_expr (comp_operator or_expr)*
comp operator — nen ‘ nsn | n__mn | ns—n I ne—mn | nyp_mn
I "iS" ["not"] ‘ ["not"] "in"

HBGE R S EARE: True B False. HE XM & s ik il BEIR B AR /R{E. FEULHE LT Python
FHAEA/RIZFE T SCPXHZE ] bool () .

HEGEF W DMERHIE, flllx < v <= 28T x <y and y <= z, {7y RPERE—K (EFE
PIFNEIE T Y x < v (EREIT 2 HEA SR .

IERRAPEERIXHFE: W a, b, ¢, ..., y, 2 FFERX opl, op2, ..., opN HEIZHFF, Wa opl b op2 c
...y opN z 5% T a opl b and b op2 ¢ and ... y opN z, NEELETENFELEES
HPRAE—R

R a opl b op2 ¢ NEMWETE a fl c ZHFAHAEMLLE:, HM, Wx < v > z XFENEEET
EEEN (BRUIFAKTE).
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6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l 1= LEHEPIDRIRIVE. PIDRGARZER M A,

AR a5 XA —mO U REARIVHE (54 EBRPRRS) . XS {EAE Python Hijg— A4
SR B, XESAEH A — TR, H., XGEFAZOR AR E N E I, f
W AR B ALUNSE o RS FATE I TR E R IEAR S . A TR RAA R i il S BT
G LU A e E ST X G

A ST ob3ect Y (BHESRIIE) M9TH2, FMCE AR object 40K T BRI HOREATH
RAUA] DA SE P rich comparison methods 4.1t () K HE LA HEBAT N, #HIES LA AT 4,

AN — B (== F1 ' =) ZETXWLORIRE . B, HAAMHEAR RS 0S8 —SohE bR 45 50 M
4 HAARFEARRS S — S0 LSS o A% . BLE X RN T N SR 7 S g X 50 1% 2
AR Bl x is y BEWRE x == y).

UF L (<, >, <= Hl >=) BUABA R WPRZIIIR 251K TypeError. HUEXMERINT A A A
Fe it /05— B B 18] s (L

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
Hep ek MR E . A — DR ECHEE RS A EAFTH A S 200100, R x =

float ('"NaN'") M 3 < x,x < 3 Ml x == x ¥WHERE, Mx = x WHEME. W7 HE5EME
IEEE 754 FRifERT .

* None Hll Not Implemented # 2 BFINI 5. PEP 8 &N B %F G 1) He e B 24w i ilad is 5 is
not RMAT, AREMHETIZHEAT,

o kRIS FA (bytes B bytearray BYSEH]) AT HEFT AL IS R A LA . B EICER
BB B A 7 S R T AR

. ?ﬁ% (str ML) (M A5 Unicode AR ECFE (WEBREL ord () ISERY) $25 JLIF HEA T
s

AP D R AN BE B L
* J¥¥) (tuple, list 5 range W50 KAl #4738 R LLAR, range i — BRI A SCRFIK

P . PA TG B 2 — EobE LR G IR A S, B ANLRF L5 & TypeError,
PO R 24 MU XA Y TC R T R . W E AR B H RE R R 5 HE 3 2% . X
WA EATREBE [ — X 2 A A I AR THE T TR I AR R B AT AN AS P
DA T 22 T A [ (1) AL ORI 2

- WAL, BTN FZEA . MR, H AR R R ZE (6

w, (1,21 == (1,2) AEE, FAHEBIRE).
- XFERFRF R 2T, HirS5HE - N AHETEWHE MR (Fln 11,2,x] <=

[1,2,y] BMEHS x <= y M), WEIRXNITCENGTLE, BENZEHFAERT (Bl 11, 2]
< [1,2,3) NEH).

3 Unicode FRifERARRIX 23 2515 (B0 U+0041) H1 34 2.5 4 (B4 KEH T 56 A”). B4 Unicode Hi kK Z B4 F58 HUH —
AR TR, (A — LG A AT i 2D TR PR . U, T 45 WA TR B H T3 ¢ 1]

DU U+00CT 7 1B A% 5 48 4o, T DAJH— - U+0043 R(7 1 2 sk 75 (K0 T 2Bk ©) il 1 — 1 U+0327 b fii
R AT (LA ) SRR
TR, HARE B 24K Unicode ORI BHETTHAR . X TTRELE A KINEE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 7 20) XA BT AL, M unicodedata.normalize (),
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o WG (dict BYSEH)) A7 ZARSE MY HOCY ENTRA %R (key, value) Xf. BHERY
AR S5 AR 5K B

WIF IR (<, >, <= fll >=) 5] % TypeError.
o 5 (set B frozenset BYSLHI) B TSR RIS 22U LUK

AT LRI A E O TERBER . XX RS E GEEHF (Bl (1,2 f1{2,3} ¥
MEGAMEE, BIARBR T4, WA NS . MV, S£E8EEVENRET 56 HEF
HER B S0 (BN LA H— N EEFFAE N min (O, max () Fil sorted () W AR =L F &
XL .

G HURGER L E HOTR I B RS
o REFOHA N ERBBA LI BT, HILENSAREAR LBATH .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE WV %08 A ORI e m)Th e, AHTE] RS FBE I B %R 25
x is yEWREx ==y
o WV AZR R PRI . A, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (FRR) B 2oR TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o JIi OB VA% S B AU . AT, TR A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

REMAFRBEXEN TRESFM2oE (MFsmaELEasms) « niFESH
total_ordering () M.

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

o
Python Ff A5 il ZR X 2e—BCPEALI . 5B b, IRECTEEUR — DR BEIR X LERL I 1)1

6.10.2 RNz E
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

in siRE x in s BURJGRIME. FrA N ETFSIRSEARBDA R R SRR IGB 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict &, collections.deque X AL ZE a8 A, Fikx % in

vEMT any(x is e or x == e for e in y),
TR R R ROR U, MY x By BT x in v 2k True. —AEHIRIE v.
find(x) != -1. ZFMFR LS TATHALFAFR 75, B " in "abc" fi&[H True.

%52 X T For user-defined classes which define the _ contains_ () F¥ERMA P E &R, W
yv.__contains__ (x) REIBEMEN x in v JFR[F True, HNERE] False,

MFREX __contains_ () HENXT __iter () BT HEXIKUL, WRAEEN y B ET
{8z fif3RAx is z or x == z JE[H, W x in y ¥ True, ARAEEAIEG % T 545, W
FREFIT 10 51K TSR
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RE, FeIARERG PR —DEELT  getitem (), MY HACHfEAEIE U ERT]
Fififtx is y[i] or x == y[i] HFHEAHE/NIRGIS5IK IndexError FHM x in v AN
True, (QIRTGIK TAEMHALSTE, WAEFET 0 51K Ti%2HE.)

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

BFAFis Mis not TGRS HHACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRE TN id O RECRRiIE. x is not y X AEMIIEHEE.

6.11 HREHE

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

HEPATH/RZBEAET , 804 F B Tt tliE e, LN ES e B{E: False, None,
A ERECTEE, DA TR MEss (UREEArE. ol %, 7, £A5KREES). Tl
HAMMEER SRR B . T O RATE R L bool () ok HilHZHHE.

Aot A BHOVBIINTE True, P4 False.

Fib x and y EHER X SRAE: QAR x AAERAR AR Ay SRAE I IR [ FLEs A .

Bk x or y FAATxRUG AU x RETUEETBAG AU y SRR AR,

TR and flor #ORFREIHR MIAEMZEELLATUN False fil True, TH@R MG BORIE VRS It
TTRRAVER), Bl s h— Y H A2 A A BIER FAPE, £k s or "foo!
P EHE. oo WAAIE—AHE, NeHESECHMA B TSR B —AH/RE (Flan,
not 'foo' ZiE N False g ".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MM RBA CHI XRR R a4 RBR 8 “BREREX" ) H—1 expression IELH—1

identifier, FIiA<iRE] expression H{H.
— AN LT ) & A AL PR VT B A 1 D) 3 0 =X A B

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

BCERAEAL L BRI SO AL IR

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

MR R AR VR R B A R AE B E Y . £5f26ikt. lambda k50, KA FSHNMHE S h
Y if kXA RAE assert, with il assignment 1H4]H B FF5 N A2 R $E-S5- 6ok . 2 H AT
R HAL G, RG-S WA 2007, EF64E 1£ fl while iBA)H,

Added in version 3.8: &[] PEP 572 T f#if X IR(E 25 HEE .

TR I BRI . 2 RB R DA AR SR, AR RS TR B R E R L TR £ s B2 B UAER W
10, BIADs KB 900 5 A s 2 R LR R it . A5 EE A B A KBNS,
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6.13 FHFRERX

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

conditional_expression | lambda_expr

expression

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA R RAY L 5E 4L -

Kk x if C else y HIE@MEM CTMAE X RKIL. WR C NI, x FFRORMEH BRI 75 WA
¥ SRAEFH IR ] HAH

25 PEP 308 1A KA MFRA TR

6.14 lambda FRiER

lambda_expr = "lambda" [parameter_ list] ":"

lambda 33k, (A B} FR N lambda #4 FL) ¥k T 6] @ B 4 K 5. F£iA lambda parameters:
expression &7 AE—NRENSR . EARMAXNS R HELT HLAT 208 AR

expression

def <lambda> (parameters) :
return expression

BB A0S T A KBRON RN AL . TEEEE L lambda FksUBIH s EUA REAL & B B .

6.15 RiEX TR

expression_list = expression ("," expression)* [","]

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

B T AE NSRS G BNy, A B MRS RA SRR A e . JCH KRR
G FerpFRIRA R R kAN B ABORE

—AES < FoR THRRIFE . HIEEERWAUN—Aiterable. %R ERXT S GR AL R T, I
PALE TAEPR OB R TH . FIRSER G2,

Added in version 3.5: RN EF I ERITLIFE, HAIH PEP 448 $EH

KBWHESAEQERAH T, tin 1, WA ZOTFR: FEUra HMEL N EE 2 Em. %6 KR
E%E@%ﬁ%iﬁf)%%ﬁﬂ@~4\ﬁéﬁ7 MR-z dn N E. (Begd—2Soodl, WA H XA
RS O .

6.16 RIENEFF

Python $% 75 24 I X R ORI . (EERAEXT R AR, A& T A MgeR{E.
FELATILAT A, FaRaCRHEH R SRS AL SR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: expréd}
exprl + expr2 * (expr3 - expr4)
(BF )
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exprl (expr2, expr3, *exprd4, **exprb)
expr3, exprd4 = exprl, expr2

(B L)

6.17 EREFMH

N Python I FATHI LS WUF AT T 845, Mimmft e (Botdbe) Flm@itfedt (Badhe).
HAF BT NRIZ AT BA M FEES . BRIREE BCds ], NS A H BT . MR EIT
WNIIEBEA N EZRHAER (RAREEARMNGZEAEH).

TR A A AR RS A IS AR e, HRA ks S Prilid i e 2 4 Ha s

.
BEF ik
(expressions...), g s E S RSB, JIRER,
[expressions...], {key: value...}, FHER, £5587~
{expressions...}
x[index], x[index:index], x (arguments...), x. JHE, ¥V, #H, BHESIH
attribute
await x await 557
* * %7‘3‘5
+X, =X, ~X 1, fa, #A79E NOT
@, /,//,% e, FEMERE, B, R, BAR°
+, - T
<<, >> BAr
& i 5 AND
n #3775 XOR
| Fi75 OR

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

PUBGE IR, A3 B A I AR TR 54

not x fli/RZ4E NOT
and ffi/RZ %5 AND
or fi/RZ4EE OR
if-—-else FefpRE
lambda lambda ZiA=
= TRE R
g

SRR~ SBE N RR AT AEHA I FAR S (- TCiEAF, il 2% -1k 0.5,

O s BN T FRFER L RIS & T 26 M REI IR ek .

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

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| type_stmt

7.1 RiENES)

FREAATHRAMEAME (K2RAERHEANT), 83 GEFFEL) BN G~
A AR 7 Python s AR (IR [AI{EA None). FIAATH A HAL AT 77 Kt & o HAr
R AR . FRATER A AIEA:

expression_stmt = starred_expression

FRA R XM ERNFRIBATR (AT —Fka) BRI,
TEAZHAATY, WEARESREAN None, EXMINER repr O BRBHAIC N —FAFE, ZEPRTATF




The Python Language Reference, A {Thi4 3.12.4

AR DA BRI — AT NS AR (BISME DU MRS None, W AR A = A AR A4 it < )

7.2 {EED

BT A TR0 () SRERIRE, PARIBBURTEST AN R 1 8 b1

assignment_stmt = (target_1list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

GG RE — Tk BHsIA,

"(" [target_1list] ")"
"[" [target_1list] "1"
attributeref
subscription

slicing

"*" target

FRIA 2 5 BAIEE Lo )

WRAEL TR A 2 8 BRI SRR (EROX AT A B —RIA U2 g 5 s 3%, 57
E—ATEH) IR RGN RN E A B RESS HArs13%.

MR B AR (502%) BRI e L. Y HAA— A 2en g (Eiks . sl qr) md
SRR, AR R A A TIRAE A P A R, AR E R A T e B T RES A . 4%
PR AUR] R ARG | K i S i A W R B Lt (S A5 R AR 285 4 —7).

XFGIRIERY HARG R 0] A & T 55 805 555 A, AR AR T s I e S
o WERARRFIFENGHANIZ S . W AEE T EIES NI R —H iR, R RIRES % H 5.

o I

- R ARSI RGBSR B, P08 “E” As: WHiZxkg 2 ndih 5 H
At € e T RTE S GBS AWOE S A B AW - ST RTIE G i ) e s e 0) [ & TN )
ZMEH AR Z A H . %A SR BRI SORIE LS N A AR Z IS B AR SR )5 %]
ARG PR TS S PO E L 2 B AR (GRBIR AT AR ES) o

= I X RAUN BAT 5 H ARSI AN [ TR A IR AR, X SRR A e 5 A B

TRELEE X B2 A

XHGIRIE 45 B H AR A% DA T O Ui I < S

o WERBARCAIRIAT (£5K)

- WERZAFEAR M I T LR U SR g Lobal Binonlocal AT ARG E B Y1l R

Tt 2SR 52 o

- T AR RO AR E B 4R 4 S s nonlocal FrifiE MANE a4 a5 Al X 4R .

USRI FRE 2D MR BB S0 o 3 nl B B BSE E B4 AR X R 51 T2
T, BRGNS AR T HATR RS (R .

o ARSI SIH PR ERRNSHCRE. BRI A — B TTIREJE RS
BEWHFE % TypeError, ZAER B RIG I IRIEXT ZIE LS 5 1 JEPE st B eEH TR E
W25 k55 QAN AttributeError HIF ARG EK).

R SRR NI BR S A EE AT M AR B, WA 20850 a . x Wl AT
W SEBE MR (WEREBEMEAAAAE) Fat. ZEMBEAR a. x BB N EOEME, HAEnE
WOUEZLORIE. NI a. x AP BUN—E SR AR A A JE e a2 Ik s U 1 — 28
P, e 28— SR AR A IRAE Y H A

class Cls:
x = 3

# class variable
(B T0)
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(#2 E50)
inst = Cls()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E MM b d @, BN property () BIEIFFALEYE.

o AR EAR A SO0 R R AR PORME. BN Y E— DA FESIXTR (Blans]
) HABGR (BN . BTk, IR ORI

R AU — RS FF ARG (GInsNER) , Sl = A — R, AR e, RN b P8
JEo GERAEITN—A/INT P K R AR VIR, 3 SRR SR (A R A e R T )
I, WEREGIHILTEE, H55]% IndexError (ARHMBUT S I{EA B FF IR A1) .

RSB — WG (BIAF ) , TR 5% B RN 2RI, SRS W)
2 BT — AR AR BB AE X R I BT o 33X T DA e — N I SN PR A [ S84,
AT DA AR A — T A (AR AA M FE R B ATAE) -

XFHPHE NS, S setitem () F¥EHMESHISEL

o WERARA—NIR T S FRERRA R SPORIE. B2 E PRI R (BIansE).
BIRAEDF R 2408 — P RB A FERIXT SR . BTk, TS5 ERRER AR AL R ok 1
ARME D B BFPII L . E R FE N 2B WRA AN S, WS B SR
SR F ST BN T BHFINRERIFIXE e fi)e, FFEORPEI G AR 51 A 1008
Bz VIR . DIR BRI RE S RIRERF R AT, X TE HARF S AV 0L T 8 HARF 51
MR .

CPython SEBUANYI: FE4HTEIH, HARM ARG 1E 5 REXA RTEM I, T MTE SIS AR K
BrBepnd, SECR R IRER .

EORER) E LEWRELE TR SA THNESE RN #78 (Flila, b = b, a KMmHLRE
MME), EIEMEAE RPN ZIUE X A ESENERAITH, XA NREG. B, UFRF
FFEITHIH [0, 2]t

=1, 2 # 1 is updated, then x[i] is updated

S0

PEP 3132 - 3" Je Ryl 5O R 7 0
Xt *target FRPERIMTE UL .

7.2.1 ¥ERREIES
BRI AE T R R A BT R R o Cas ORI ELT ) o — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop = ny—n | n__m I MWk _—n | "@=" | "/:" I "//zn | no—n | Wk A —
I LB | Neg=n | neg="m ‘ nA_mN | "|="

(HS PR —3 TG =S i AkE L.)

SESRIRAE T AR H AR A Fak A SR (S8 IR ETE A A2, B R RE N AT R R ), Xf
PRV E RO Y B IR A TR R 1 —otis 8, HRIFAERIES R B AR, A USBeRE K.
WA x += LA PABRS N x = x + 1 DABRISRRMIRY . IR ARSI RCR . TEHESEIR
ERA S, < NSPORIE—R. TH, TETREMEILT, KRiEE e ReiTh, XEREFAZE
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A H SRR S B AR, T2 BB SR .

ANTF) B AR, SR S AER A T RAE 2 AT 22 FRsRAE. B0, ali] += £(x) HEEK
alil, SAJERT £ (x) SREDFAITIERLE, RIFHERERE atil,

B TAEERASE A IR ST A2 A BARRI BIAME DL, 450 (R A A A A 7 505 5 il I (A
o eI, BRTRREAATE RO BRAEIT AR BISME DL, SRR TE AT —otis Bl 535 sy
M.

XEFRIET IR AR, xR X T 5 4o 50 ) 5 b g B BIRREE T o

7.2.2 FHERERREED
i MR B 2 R RT3y — P

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

FEERALE o) BZERIHET ORIV H AR,

URSRIRAE F A f AN (R4 5 (4 B2 AR AL FR O g 37 IR H B XMy BAREL H A, AR A 2K
BOBEHLE IR, AR BOREIAEAE S — DRIRI R BRI B __annotations__ i, ixJEi@—
AHRASEARR (WCAFLA W RERR ) Wl B BOREAR R T . LRI AT 5 R LT HAE B (4T
IGHRATIN B S, WRERSH A FRERY .

AARIRAE H AR A2 s RE B An (BYE. FAR S8y BFE S 2 K) , AN SR AR A AE S sl e £ T
N S PRAE, (EASHAEAE .

%g;gﬁ%ﬁ@ﬁﬁﬁﬁﬁ%ﬁﬁﬁ?ﬂ W32 44 FR Rz A E T SR iR AR . By 4 AN 27 eR BOVE I 48 N
KAEFRAT

WA T30, AR AR REZ B (WERER) PATSEPriRE. AR fERACH
PRI FIUATEAE, MRS X AR, BREH__setitem () B__setattr_ () JHMERSL.

S

PEP 526 - 28 g bl il ik

IRV TR R (MEFHERMLOIAE ) KAMIEE, TATSESERRE TE
A

PEP 484 - 7R
ZIRBUEIN T typing BHAENSEBPRAER MR R, WS4 THA IDE Frifl .

e 3.8 A S AR AT PR AT i A IR S VRAE A7 i DA R AR A b A S R (R, 2 A 2k
(Bl E RS R THFENX) & FEOEERR.

7.3 assert &)

assert 15 /@ TEAE P Al AR M T = o feg (37 2

assert_stmt = "assert" expression ["," expression]
RIEIE T assert expression ZfT
if _ debug__:

if not expression: raise AssertionError
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P EIE assert expressionl, expression2 ZfT

if _ debug__:
if not expressionl: raise AssertionError (expression?2)

D ES B B _ debug__ il Assert ionError H AR ARRIN B R E4RTSEF,
FSHE _ debug_ ZEIEAHROL R0 True, ZEMRIALATY False GRPIE @ AFFHENA —0). HIHLES
PRI R LA, S P A DA 22 assert ) 2 H R0 o 8Pk B A6 TS IR (5 0 b 2 M
AR AR BB M«

MR __debug_ RIAREM . N EAZBIEHITEMRGE SN E .

7.4 pass i)

pass_stmt = "pass"

pass MR — BEPHATH, H2ERRE. B HIEE LRE - RE N EF AR ERITE
TGRS 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, SIERY € O AR L. AR FFEAIEN], 4t — 2R
H ARG R N B3R5 A2 22 A5 B U W B B — 1> E A

AR AR el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS A € R B %A PR e WA 1ER—
R global BRI HEM . WHRIRLAFRABIE, K251k NameError,

JERIET N HIBCRITI R B ER 2P B2 FH B I U0 5 R — DU BEAR S TIRE S — DA 26
A=Y R (HEV X — e YR X R PER) o

E 3.2 JAS B AR T AEZ BRAS T, AR — DA R B B AU H i B 22 B B, R ARS8
% 2 ) R R AR Y

7.6 return iEfq)

return_stmt = "return" [expression_list]

return fERIE LR S IMBIT BRBUE Ui E RS, Ao BT 308 iR Er A .
IR T RA IR, ERPORME, BNPA None B,

return S EIJFYHTREIAN , HAZE S (& None) AR FIE,

Hreturn FHEHIFE H — A finally TR cry BRI, % finally THSEHITRIEHE
IE BT ZRR AL

N ERERRE, return iIBRFRARAAC T FE Stoplteration #5] %k . REIE (41
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,
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NS HEMBEET, D Wreturn IBEMERFHEMBC % WHFHFH
StopAsyncIteration #5 K. —MEEH) return HATEF AL AR KB & S EORIRHT IR

40

7.7 yield i&)

yield_stmt = yield expression

vield iFATEE X FARR T yield ik KXo yield 15/m) A A4 WAL B 45 3001 yield k=B A i BT a7
HEdES . B, PAR yield i5/7)

yield <expr>
yield from <expr>

SE[FATUAT yield k(iR

(yield <expr>)
(yield from <expr>)

J

yield FERAFNEA AL E L generator s GERT , T EHLACHH T2 18 o B e B S A pR Bl X
Hf ] yield 5t A PABEASZ E SCRIHE A 2 A5 s ok 50 {1 10 PR T

FKyield EXMERATTIHSFyield #iE X —T7.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

WER A P RIA, Wraise KEHFIRYAIEAEARBIY T, ERPHN F a9 7% . QARG FR
AiEEEE, MA51% RuntimeError SREE/R &L T 4R,

MM, raise K —NFAIRMEN RFERXG . EMAUN BaseException B FRELH. IR
BRI, UHEN WS ANTSE L ORI F TR B

SR R AR LGNS, ENEHAS.

U SR KB A2 BRI — I SO HUREIERY ¢ raceback__ Jifk. {0l
—ASEFEIF I with_traceback () SR BB RO FIWIRT G (VeI it Ry ol ) — 5t 50,
I EWRIGBAISH), Aih:

[raise Exception ("foo occurred") .with_traceback (tracebackobj) J

from FAIH T REHRE: WRAHZ ), WH A RE XF0N T — A TR RS, mRE A
Kk —PREL, RN __cause_ JEM CH—DAISEM) PORBREI TS| 875 . WR
BFRBA R FER, XSG ELT A ) 52 5 S BIRFAEN __cause_ J@IPERRICE] TS|
KIS ARG IR R W ARPOE R, WA F T 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

(T
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(% L 50)

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError ("Something bad happened") from exc
RuntimeError: Something bad happened

MO GA A HE TR AL BRI AR A T 0 5 W T | A BB ) 2 B o A . S AT DA o i
Mexcept Bifinally FAJEF with IFAPRAEI. ZRIHRERPORBKEER TR _context__ &
P

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print (1 / 0)

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

SRR IETEATE from 4] HHEE None S 22 i DA :

>>> 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

ARFREWEZEEAAET T —WEE, X RENEE ey 55 — &R,
T 3.3 AR KA AR T None FIFEAR W HIE raise X from Y HHY Y,
T __suppress_context__ JEMERIRAMGRE LT HBIER.

TE 3.1 B K AASH: ARG S e i Bl E except TRIFRUE S, WA JGEH raise iHAJEHT]
RGPS . FEZ BIRAS T, FORTT 1 A% 5 W 2 P E iR e [l 3] .

7.9 break &4

break_stmt = "break™"

break JEEIE ERSMIT for Mwhile JEHFHRERACRD, (B 2 BT AR 0R PR AR i o6 Rk e
SCFHRERI AR .

ERALRITIINAER, R LR else T4), BaBbdZ 4.
WA for TR b reak FTAL,, REFRAYE G H A5 2 PR H 2 Al

7.9. break iE4) 101
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Ypreak FHERIRAE M —WA finally TRy BRI, % finally TRKEPHITREFFEIE
EIFAIEER.

7.10 continue &4

continue_stmt = "continue"

continue FEFIA ER ST for Biwnile Rk ERAIE , (EA S BUT A ER PRI s R
RE . ERMREIITHRILHIINZ A T — K.

Yeontinue FHERIIE IR —IA finally TRt ry AN, % finally THQFEHIITRIEH
EOIETHIRTEERG R — e 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 | "."+

BARY import 5] (RN from 14) Sy IAT:
Lo AR — MR, AR W BE S B WA (A .
2. TEJRERtn 44 2SI PRy impo rt TEA) R AR BT AL AV T EE C— DR

YUBEAE S 2 AT (HAESrRE) XA TR GRS TA 2 BIPA T, 0 )5 2o~ 5 43 Bk ST 1)
import &/ —#E,

BB, BIERAINEBRAANAE T N A 20 A REAE, P g T s A2
PRI BB, DAL AT T 5E Bl S ARG A B TR . R — R, AT RE A
BICEARE], S RAEMIA R, SIS A K A T 4 iR

USRS AR B SR A, AT PAE I AR =0y X2 AE Rl 44 2= Il 2
s BRG] as i, B as FWATRE SABRIE .

o WERBCA R E A FR, AU AR fgm 2 P, ARBR A 4 i 0 2 21 Jeyb i 44 25 7]
PR B S AL S -

o WIRPEEARIBIR T f i R, WAL SR i 5 m SR LI 44 PR 0 2 e b 44 25
AR b e 2 AL T | o T e A RS h 25T 7 P G 5 8 R 44 o 17 0 TS BE LB V7 )«

£rom JEAE AR AEm il B — L
L 4R from TAIRHRE R, W 258 2N BT IR AR ;
2. ¥Fimport ARG ER MR
L KB AR A %4 PRI R I
2. WARBA, S ARARATRE T, SRS HRA A T A B X 1
3. SR AR BNZEN:, WH5]& ImportError,

4. BN, FEXHZERT AR a2 250, AR as TAIMGE IR 2408, R
B2 FR
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AN

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

J

WRARIRFFIN RSO — DS (%), WA SO & A A 4 FRERIF% i mpor e TR BT eI AR
Ikl 28 7 2 Jerib i 44 23]

R E S AR 2 AR AR i 4 25 (B G — 0 __all  AASEOREER; WA
XL, EMAR—ATFRERINE, KPR RBIRTE LG AR SR 75 __all  Hrg 4
AR A HB e, R __all  JCAB0E L, WAHLARIE G0 S 7ERU a4
238 PRI BT AN DA R R TAF () ATk FR. a1l W UAFEEEAN A APL B H AR
e AN N R T APL G — 0 30 (B ANLERLER P TR ARG AR ) o

EEAFTER B SA - from module import * - {NFERLEZER W i, S=lE R R g il
Hﬂ?#%%lii SyntaxError,

245 R AR, AR MR B BRI 4 X S PR Y — MR B A — M2 T, T
PATE Rl — e = E L h AT AT A, TR A FR . 18IS 7E from 2 58 A H a6 rp il
HHIZ ST, ] DATEA 8 B U1 24 FRUAE D0 T F8 WITE M a2 R G5 h 2 B 2 D, — T8N
FRRNEPITFANERITER MR, WSS RR B NER . A RS SRR B, K
HEHE. B AERARIAT from . import mod BFFrALfIE N pkg (A — MBI, I Z AR T
A pkg.mod, UWRARIAT from . .subpkg2 import mod IFAb{iE N pkg.subpkgl NAREEFA
pkg.subpkg2.mod. F KX R AT ETE @185 8 —Fi,

importlib.import_module () #HRMLH R A sh A & 2 ABH Y R AL SR

Raises an auditing event import with arguments module, filename, sys.path, sys.meta_path, sys.
path_hooks.

7.11.1 future {4
future 3% &) J2—FEF XA IERR TR 2, T8 ISR e BEH Y 24 (6 FI AR 58 B R SR B2 Python 4T i H AL
SRR ERR ) A B0 X

future {EAJH) H B2 A3 M TEE F P 5 A TR UULR Python RRRAM I E WA S . ERVFHET
AL HRAE I AHT RS AR E 2 1B AT I (8P A

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])™*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] M)7"

feature = identifier

future 15/ MHESE AT SR 7 B L. T DA IAE future i54) 2 HiAT KA
o BORAYSCRY AR (IERAFTE)
o R,
« 217, AR
o HiAth future 1E4] .,
ME— 55 2T future IHAAFRMER A7 (B0, PEP 563).
future 154 BT 5 H W) e g se 7588 A Python 3 A n] . HH{fu$E absolute_import, division,
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generators, generator_stop, unicode_literals, print_function, nested_scopes i
with_statement., EfIERC B ATURTL, FAEMEZNEBRES, REEMNHEZRNT HEH
future 15 7E S 3 I 2B IR B AURRIR XS R - XA oA 1 18 SR el AR % i 2ok 2E A [ R AR e s B
B E R B BRI AR IREEY: (PIAHTIAR ), FEIXPII DL gnids vl fEfs 2 AN R O
FORMRHTEI . XAER) P E N REHER BB i 7 A 1EH

M TARATEE B RATIAS, it as ZERE PR A AR DA X, AR A future 35A) €0 & AR M FR%
W25 K PRI 4 1 o

BB TS SCHATAR import EAJAHE] : AFAE— DS SCRAFA R ARERER __future_, BRTE
AT futare 15A] I DA E ) A

A BB TS e T future 154 BT S F (A48 R ek«

THTER AN A B AT A R 2 A

[import __future__ [as name] ]

XHAF future 15475 B HIE— 2R B RIRTE CETETABR )8 import 154 .

TERRATEOLT , B0 W E AL exec () I compile () YU 4k p (U AR I LT — MU &4 future
R M 2 Sl % future A B RERAGTEIAANE Lo AT AT PAE L %45 compile () HY
B RO - 35S 1% R KU SOR T R

FEAL B AR RERRR /R AT B A future TRAREAEMERER A0 LR IS PR AR — AN REAR 1) )5 30
T -1 BIUFE0, AT MEARLFRRINT, HZMAEE fure i54), ERERHASITTTA
AT A Z G R L

B0

PEP 236 - 0%l __ future__
F % _ future_ HLHIAEATHRIL

7.12 global &)

global_stmt = "global" identifier ("," identifier)™*

global 1EA)ZAERTEA UM R .. ©RERE I B bR g e & R B . Bh 4
Ja A BIRIEATTREAHE] global XY, AidHHARW AT ATEIA 4 RAE B AU I 4 R As & .
TEglobal 1EA]F | H A FRAFSAE F—fCISE Y% global 15EA) 2 Fil 9 B H

fEglobal EAIHH A FRAGER E CHERXSE, WARYAE Hwith B except FAHTR,
PAK: For TEIRI E AR, class BX. REUE X, import {EmJE AN AR 4%,

CPython SZBUANY = 24150 A SE B AR50 i ZR g ) IR BRI, (BARR AR S X R B i, Rk
RSP RT BRSO R K, IR B R AR I 3L

R RS global EXHRNTEITES . B global A B AT A IS EAEH . 475
i, FEAEIRILANE exec () BREUFAFRECIDNT 2 P global IBAIFH AL &4 %R B0R M
A, TS TEX P FAFER RIS AN &2 80 S % R ER RS T Y global 1A M. X [H]
FEER T eval () 1 compile () %L,
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7.13 nonlocal &)

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

AR E e (W) A A R By s SCrp ey, AR R A D dell 2 6 L R Y R Y
JaibfE M. nonlocal A& M TS H AR IRAT 4R 17 2 BIAE AR Ry iB AR 0H 98 € i &4 7K. & AL
BRI A R P AR AR SRR AT o AR A FRAE A Rl A E o AR e g8, W&l
AT G RE . WAR— D AARAEATATAR R Sk p R B, BCE A PAEAR R s, W &5 %

SyntaxError,

nonlocal i)y {1 S LA e/ B B KD P SR — Ik AR 1 A monlocal 7 2 A4 11 o
Wﬁlﬂu%% [7}? SyntaxError,

S0

PEP 3104 - Ui MR P it 2 5k
i Knonlocal IFHRIHIHLTEHLRA .

PP BUIE R nonlocal EXMENTEINAE I HALSAE S H— g LV . Ziglobal
[EGIE EESE S 2

7.14 type &5

type_stmt = 'type' identifier [type_params] "=" expression
type IBAJFEI— 504, Bl typing. TypeAliasType MSLH,
BN, PARIERRIE TR 4

[type Point = tuple[float, float]

BEACH R ESEA T

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

annotation-def f{5E—MRiEMF A, HAT RGP s, HAJLI/NER.

RAL A W E R AEAR AR P PORME R . 4 OTERBU A I E A SPORE, A il %2R 54 1
__value_ JBHEVIRIBIE A SGORIE (S W45 10 X AVFIBLRIA T i R goE LA FR

RA R T PGB EZFRZ G IR T 45 & SRizAUb . S22 R 5 2 TS .
type B— MR KT .
Added in version 3.12.

S0

PEP 695 - MG 51k
FIAT type iERHIN Tz B4R R B ETE -

7.14. type iEfH) 105


https://peps.python.org/pep-3104/
https://peps.python.org/pep-0695/

The Python Language Reference, A {Thi4 3.12.4

106 Chapter 7. {5iED)



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 J5rlEERbE— DEDENT. iABEyE R Al 54k 1a) a2 A— A
REAE MBI KB PR RIS, RIS AR L (CBA5else’ [AIRETE Python H i 1 BLoK fix
Eéﬁlf ) W A A RRRITD) o

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if &4

i £ R TA R IET

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else™ ":" suite]

B REX BN REEEZHRE—DEE (BSR4 RE T THEESERERE L) 72T
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]

ROFFE R AR RIA, I BRI AT 8 — D Ak R IR R GX AT RETESR —IK
g A E) WA else TRBAFAEM S PIATH L ILIER.

A AT break FATEPITIPRF L ILIREF HA AT else A S — Ttk cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

for_stmt = "for" target_1list "in" starred _list ":" suite
["else" ":" suite]

starred_list XX SPORME WK BN Y4775 —iterable XF 4. RFEF X% 0] 2% A0 G 00 @ —
A~iterator . T J 15 R AR ITHRAL A S — A5 B RE6 AR E R TR AE R0 N B IR E 25 H 455136 (B LB 85 4)),
M AT HAF R AT B R X B A I b N S H R 047, BB Snt, ansiArifEe
else THJHFIGMRADH, WITREBEAT, THLL5053F.

A FRE P break EATFERITHHF L ETERR EA AT else TAIME BB TA R R cont inue
ﬁ’jﬂﬂﬁﬂiﬁﬁékﬁ%ﬁﬁxﬂhBﬁ*ﬂ%%a‘#%ﬁ? WKL AT, BUEAERAE N4 else 1)
AT

for {gﬁﬂ o H ARG ZR P A R TIRE . XK 55 2 BRI BT A A, CFETE for MEIRA )
iy

[for i in range (10):
(250
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(750
print (1)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

H bR 26 i) 2 FRAEDE IR GE IR R S, (ER AR P H 2, WA AR SRR TR . 12
N WERM range () REHBEBEH BT ZEETH . Bilan, 5/ range (3) KR40, 1 F1
2,

A5 3.1 A S A AR T BAE AR RIE AR A i R S T &

8.4 tryiEn)

try WA AL — A A E S AL B AR s AT

try_stmt = tryl_stmt | try2 stmt | try3_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A RFHEELAE B AR 7 — kB, AR raise BR)EMSTHIEE A ATEraise 1% &) —7
##

8.4.1 except ¥4

except TAEE —NME M RFAAMAE . UfEcry TRPREAEFER, FASPITIEM SRR AL
UTE try IRHR R A SRR, KFEE R R AR R . IR S KR except THIH 2 RE]
SRR A B AN RIAK except TAMIRAFAE, WEMLARRE 1 ERF LA
o

TR Rk except T4], SRR DAHORIA N — R KBS0 7 KRB R e B
5| 2 1) S5 R 2 VE L HE A Rk s SRR A 12 57 8 X G0 I g sl L A i R 28, 808 R A iz 8 o
except5?¢UD

WA except T 52 AHVCED , TS 7E A1 ARBS AN A VR AR Ak i8 22 S b Hi s !

URAEXT except TAISKHIIZRACRIEN T 5 754, WAL HAR 10 iR 8 2R WO HHAE A A QR
VA AR RS R E R (ERPIUER B cry RIS IR ) .

BB —ADILEHY except TAIN, FEFPIREL % except THTE as REFZIGHREMH IR, W
PR KPR, I H% except TRIBUHBAIGIAIT. FTA except THIERLAUA AT HAATHIA
b, BRI R A R, 3R RRA ry R JERSEIAT . (X R QSRR R — S
FAEWMRER LIRS, IF B A AAE N2 A PR try Fa)H, SN2 IR A 2 A B )

Y] as target AFHMERS, BRAE except THIZERIIHIEIE. XA 24T

except E as N:
foo

DS SRRA R, BAEE A final 1y THIESSIR T H—A50. Bl REGSBIRFHER.
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BTSN

except E as N:
try:
foo
finally:
del N

X S IR E L — AR A A REAE except THJZIRGIHE. S8 200G 2 H AL
Iy E W R R OL T BTSRRI IEERT T, (AW ) I A RS AR A I B8 BRIk
B [T .

£ except THIMAIBHBAIITZ BT, FRRHRATLE sys Bp, AR EE AT AN except TAJRIEA]
PRNTRIE sys . exception () B, HEIF— AR AL, (RIFAE sy s 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* THJGHIRALH Except ionGroup, HILHLH) S FALRHE Hexcept HHHI A B9 77 R A
B, (EAE RN S R ARG O T 2SI A P g L S A DT O F A T 0] DA TR IUlE . iXEMRE A 2
except* THIAIHINAT, & AL AW —AR> . BT ARZ PAT— I B I A DLRe 5 5 i —
MrEdl. ANNENREHEZH A except* TAPRAE, A5 HITRH T4,

>>> try:
raise ExceptionGroup("eg",
. [ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e)} with nested {e.exceptions}"')
. except* OSError as e:
print (f'caught {type(e)} with nested {e.exceptions}')

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
t+—t—————— 1] ———————————
| ValueError: 1

IEATARAE except * FRIACEEN P& T I G AR TE except* FAJHHEE B & IR R E—
PA_E R TS | S, BRI S I B—  A.
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WRBE KR AR — DR A HHER S HA except* THIMILEE, EXRFPEH I B 25
BT R AR

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr (e))

ExceptionGroup('', (BlockingIOError()))

except* FAJMAAE —MILELWFRIEA: BATH exceptr:, HH, %FIRAN W FH4HAA,
PR SR 5 S B 15 5L

FE[E—Atry AT PAIRH except Ml except*, break, continue fllreturn ANA]PAYE except* T
AP

8.4.3 else ¥4

MRS BT € ry TAMRBREA S K55, T HEAE R Treturn, continue B break iHA], IR
else THAPRFHIIT. else IBMHHFFASHZ A except T4,

8.44 finally ¥F7

WRTFLE finally, EXHEE A HE AHZE. try PRASHIT, BT lexcept filelse T
A ANARTEIX LA R A AR AR A 8, R I R, finally FAPRIGEAIT. 2R
WA RN, EATE finally THPRBHERGI L. R finally FHBIET H— R,
BT S S T R 3 Wk finally FRIBAT T return, break B cont inue 4],
MIBEARFER S5 R 5

>>> def f():
try:
1/0
finally:
return 42
>>> £ ()
42

& £inally FAIPATHIERE 70 BEAREE] R (5

M return, break 8{continue IEAIE— try..finally &AW cry T A5 RS B b gk ST g,
finally THMAAE BIFH BT,

bR R ) 3R [ (B i AT I return AR BLER . T finally THEZSBITT, HIHE
finally FAIHFBIATHY return iR R RS B THY:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

I 3.8 AR KA AR T /F Python 3.8 2 Hi, continue {EAJIANAVIAE finally TAFH, XE2F NE
PRSEF A — A )
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8.5 with ig4)

with B4 TS A MR E T SCE PR (B Wwith 12 4) 1 F U872 2 —35) & X7 S A RS B it
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_stmt_contents
with_item

WA “TH” Wwich B0 HETEREIR:
L X ERICERIEA (FE with_item A HAIFEAN) BEATRIDRIAT B CEH &%
BA LT CEHE__enter () VMBEJGEHH.
WA LT SUEBIARI__exit_ () DATRJGEEMIA .
SRV B SCE BRI __enter_ () Jiiks
WER—A B T E wi ch i) h, WHEBIRESN__enter () BYIRIAME.

"with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents
with_item ("," with_item)*

expression ["as" target]

A

Ik

with BRSRIENIR  enter () FERKAFRRIRE, W__exit () F—EWRAH.
I, GnSRAENT B AR FMRAE IR & AR 45150, B R Y EFETE AR N R A A AR AL B, 5
DRI 7 4.

6. AT

7. KRN BT SUEBERN__exit_ () Jrik. WERERRRR R e e Eu, WS, g
RIS BN A SR B exit (). WA, FREE=A None 244

WAREAARAR B2 H R E TR, HHERE __exit_ () FEMREMEAR, WiZHFHESpE
W51k MAGRIEHENE, WZRHESPENH], HSGE A Twi th BRI Z R

R AR 57 AN AT IR, WPk A__exit () WRIEMESBAN, I &ERE
B IR R AL E ARSI T

PATT AU

with EXPRESSION as TARGET:
SUITE

TETR X ST

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)
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WRGZATH, WAPNEFAEL i ch BARERMBE LA R SCEHE:

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

TETH X ST

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

WATLAR B35 e i 2 AT 2 0 H R SCE RS . Bildn:

with (
A() as a,
B() as b,
) 8
SUITE

T 3.1 A KA SCik 2 B SCRBa.
TE 3.10 JiiA & A= A5 §: Support for using grouping parentheses to break the statement in multiple lines.

S0

PEP 343 - ”with” j&4y
Python wi t h i HTEREA . B FFREG.

8.6 match iEH)

Added in version 3.10.
U e e S A i 7 s W LY 72y 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
AT G SR IR AT

P VUEC R 2 — e A (BRTE case J5), — M HFME (BRFE match J5). % (TREEE T
i) 5 EAMEITICE . fi e

o DEPECIENE R (Wapehr RSB R ) -
o FIRERFUCECAESS & B — 4 b XTI e R AE R 2 e .
Tk match fll case J2soft keywords .

B,
o PEP 634 —ZER{L R DUAL . METE
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o PEP 636 —Z5# LA DUAL . #0RR

8.6.1 #fi&

UGB ey il 7RGy U

L X HFR#RIA subject _expr SRAJGHERAENICEC A HARE. QR Hinds N EiEs, W
{#i i the standard rules ¥4 —4J04H .

2. HFMERHIKY case_block HPAYEEMRHEATICHC . VERE a2 W HAR A IAE T il idk -
PEPE At ] A SRS P i — LUl oA (S 2 AR IR« HERf R 0 MU PR AR 2 5, AL
PRRILE DR 3Co IRV Al R i ™ A 0 F PR s Bl B SR A T RIS, T DALEDL i 4y
ZJafi.

ik

TERAVC LR G, — 28 AT RE S A AN T R MG VEFE AT 05 « B R, A
BN RAENC R RS REFAZE . BRINAT B T, WRESH AR, &R
WPE , VAR SEBER AL -

3. WAV RC AT, I ELSE I T AR B 2T (MERAFTE) BSRAE. TERXFPIEOLT , PRIIESE AL
JIA 4 R GEE -

o GRARIRAE M E BB, PfT case_block 1 block
° 7;‘3:5\"], ﬁﬁﬂgﬁﬁﬁﬁﬁlﬁhl:#/l\ case_block ,
o WA U5 case B, PLECIEA)ZA L.

ik

A BT SR B AR ARIEA RS 3, AR FT RE & SR B i A I AL Ty

UGN 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, vy): # 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

TEXARBIH, if flag @RI, WHEET—PA T2 H R NE
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8.6.2 #)RIN

guard = "if" named_expression

guard (B case B—if) WMAUNL A BELL case iERIBH AU BT . EFRAIMERY: if 2
JeR— Ak

P guard [ case HPZEFRAEWT
. ki # case P U2 B ICEC ) . ARGV RL R G, IAKT guard #-ATSR1E, fd F—

A~ case H,
2. GnAZARIC RS, X guard SK{H.
o MR quard SRIENHE, WX case Hh.
o MR guard SRIE MR, WA % case B,
o QPRI quard SREERE PG T 8, W HRodl .

TR A RIWER , B2k, LR IERE LM S —1 case B JF—1> case HUKIIZ
AT, B VTR IR case HURFgibkat . (Wt il, ZISRBREMM N FHFT.) —HkH T4
case B, ZYHTUR A B AL,

8.6.3 W SEMCHECAY case 1
WsE PEELHY case Bg BEVLHD FIr A 1% LAY case B, —ANVLHELIEA]) 2 1] DA — b2 VUL HY case B, fif H.
ARG

SR> case RPCA LRI, F HHAIAIE 00 E VLR, IR EMBEA A2 ERCH . AnRFA AT DA
BNEIR EUE— BB R BRI B ), I A XA N R b E DL . A LA PR
VERCHY :

o MR AR AS 4,

. WEE AR IR S X
. AR

. BEFFRER,

o FEE I E PEARER

8.6.4 &Ex

ik
AAT TR AR EBNF (AR
* 4% SEP.RULE+ /2 RULE (SEP RULE) * fIf&i5

* ff*5 ! RULE ;2 i [ & & Wi s 19 i 5

patterns WTIEEEE:

patterns
pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_pattern

| capture_pattern

| wildcard_pattern

closed_pattern

8.6. match {E) 115



The Python Language Reference, A {Thi4 3.12.4

| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

AR A RIS 2" DAMRBECRE R, T UM (84 Raymond Hettinger $2 ity
3O, KRR AR 2 R A ) o VR, X SERIALI R T U R, T REAS SR 2 i SE B
BeAh, BN ST A B,

HRA
sl AT | BRI B 2 . A

or_pattern = "|".closed_patternt

FA R e PR DA 2 It fiendy , HLARASTAR S A 98 5 M [R] A 44 3 S DA SR B S o
ol BEECRF HARME S AR A TRl i, EBA N ILRE s, AR5 % s A DL e )
N, AR PRI ), sz PE e 25

s, PL | P2 | ... XL PL , ARRMCRHEE SHKILH P2, AR B i LS
W37 BPEEoR B QDU ), 75 ML PE e R

AS &=
AS BEFUR R B a s eSS B AREUEA T IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEA VLR, T AS BRI, FEHAMMELL T, AS BIRAKFHIR S as KEFHIDIAFR
HEHVLEL T . capture_pattern AHH _.

M52, P as NAME $45 p UL, WU)ERHXE NAME = <subject>,

FHEH{ERK
FIHERLON W, Python HHI R 28T @i, AR

literal_pattern := signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HM st rings FFRiC NUMBER &¥Estandard Python grammar F5E L. XHFF=51 S FHE. AZFE
BRI R SR T

signed_number '+' NUMBER fll signed_number '-' NUMBER JEF AT ER T4 BATERLE
WSRO A R R 3+ 45,
TRIME 2, LITERAL H&YE <subject> == LITERAL IVLECET . XT B None . True fll False
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, 2 is IBREA.

IR
PR HARES — AR E . Tk

capture_pattern = ' ' NAME

FUME)—AN R R (1 RN E ) . ELWUME wildcard pattern.

TR EMBR T, — N FHARSE K. Bl case x, x: ... BJHW, (Hcase [x] | x:
- VR

P LIS REVC AL . F0 0 PEP 572 RSz BAT B O E RN s 44 A S22 vy
A5 R E RN O — R, BRI @ global Binonlocal iff].

RIS 2, NAME M2 4 PUE ) B NAME = <subject> .

BECFHER
WRCAFRUE R U (ERAEMTINE) HF EARGEAE AR, THk:

wildcard_pattern =

TE HAFEARARC R — Aot bt . EER e MR, BIERTE match A HFRER.
guard fl case I gt 2.

fRMEZ, _ SR lTEm.

EEX

{EAEA AR Python H B A FRIME. 1HYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

R A R I 44 PR (o AR ME R Python & AR A% AT ML S AEHR . WRIRFN(E S B FRE LA 45 50 %5
BECPLRE ) (] == MR AT) .

fAiifi= 2, NAMEL.NAME2 {{ff <subject> == NAME1.NAME2 H} TR,

ik

A RAR ) O ELAE ] — A IR RCTE AT I B2 K, RS T RES SAT R BN SE — MEDF R €, A
FEEE AL EXEAT SR E L RCTE A B AT AR
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HRR
AR ARV e B IS S, AR 4. BRitz b, BERABONYER. L

group_pattern = "(" pattern ")"

fi i (P) BAH P HRMRCR.

PRl
— IR SRR S P TR AT VC AR TR0, HIRRR T8 R EOTH r Rt

"[" [maybe_sequence_pattern] "]1"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

sequence_pattern

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern

star_pattern "*W (capture_pattern | wildcard pattern)
g b e IR 455 s 3 e ) (B (o) R LT ).

ik

R 5= ok BB IREEE S 5 BB (B (3 1 4)) @A oA X 7 65 FEE R
B (I 131 4D MR — P FI.

— IR R 2 AT A — B S , B S RRT DA AR A B R B TR,
PR B E KR PR BN, R — A A KR P

NGRS INEE S — A H B ARV 2 5 A -
LR EAMER R —ANFH , &P VR R
2. IR EARESR str . bytes B bytearray WSEH, WZFHBADLEC KK .
3. B SRR T R AR R [ KRR R TR R
NS A 2R ] R BN
L a2 A7 5 A B 5 A O AN A A, A2 S AL DL i 2 T

2. AP R RS B AR A PR R E A ZE B AT IERC . — H— A 7RI AR,
U IRICES . AR BT ) AR 5 B TR B AP RE , A8 2 3% 7 SRRt DL P A

2L, AR SO AL —
o 4K collections.abc.Sequence fJ2E
e {#tH collections.abc.Sequence ] Python 2%
e E T (CPython) Py_TPFLAGS_SEQUENCE LUK N &I
o YR E _ERIEAT—ANZ2E
TFHBRUE R P R E 2 A
* array.array
e collections.deque
e list
* memoryview
* range
e tuple

ik
RBN str,bytes Ml bytearray I HAREAREVEELFFIEA .
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5T
VIR PSR i S w2y NIUE
L AR ARSI K BN ARR S TR AR, WX oA e Bl 2
2. SEEREZRFFSI—FE, SERTRYIERIE TS HAR R A 3T H 2E4 T PLRC

30 R BB, B TS R H AR s S R L, A RS TR S
IR B2 AR X R P 7 AR 0

4. PR AR RS TR S HARIICES, R e K 751 —

ik

A5 K len () Bl __len_ () 0 315, MRIRTRESARMITEAEX
T KGR RIERE -

fiMiEH2, [P1, P2, P3, .., P<N>] {ULEWE A IO PERL A
o i <subject> &7
* len(subject) == <N>
« P15 <subject>[0] HFTVCHA (R HLICH AT DAGEE 4K )
« ¥ P2 5 <subject>[1] PHATULAL (5 ILITH AT PASEE 44 75)
s e Pl st B B Te R DA HE

BRGHE
WA S — DA ER . BRI . 5

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ",".key_value_pattern+ ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern "**W capture_pattern

— BRI R L T A — DU AR DU S A W AR i i f— A>T

WA S S R R . R 25 & syntaxError o e A A F O (E R 2
TEiZATHTE] % ValueError ,

PATR 2 WAL F AR ELVE P 2 R
L AR BAMEA R —BGE , MBP TT AL A

2. AW 25 A EERAAE T H AR, BB n R CER S B AR R i AR B 19 DG e A
Iy, WHZWRRI VTR .

3. G AR AE e G Ak ) B A, BRI L. M T EE M FEEE, S5k
SyntaxError ; XS THHEMEN 4, £5|% VvalueError .

P TEREEIEE A, Wt E SRR LR —
o 4K H collections.abc.Mapping 2
e Wil collections.abc.Mapping [ Python 2%
e % & T (CPython) Py_TPFLAGS_MAPPING HERZAY N B2
o YR E R AT — AL
FREAEHHY dict Fll types.MappingProxyType KHNE T WIS
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ik

SRAE O ) H AR i get ) HIERINSEOIE AT VCES . DCHED A BB X 20 B ZAFAE T WL
MARES _ missing_ jﬁigetltemi () BIWpEgEE,

fiiiliH 2, {KEY1l: P1, KEY2: P2, ... } {UFEWELA RGO PR ) :
o KEE <subject> ML}
e KEY1 in <subject>
* P1 5 <subject>[KEY1] FHILHL
o e Tl A 0ok 7 1 SR ARt DAL 2 4

£ b
R IIR D RAKEN G ESHR R TS (WERARIE) . A

class_pattern = name_or_attr " (" [pattern_arguments ","?] ")"
pattern_arguments = positional_patterns ["," keyword_ patterns]
| keyword_patterns
positional_patterns = ", ".pattern+
keyword_patterns = ", ".keyword_pattern+
keyword_pattern = NAME "=" pattern

[F]—> S R ARL A B A A O E A e
PATN 220 H e DL 2 R A -
1. 7R name_or_attr NEWNE type HSEHI, 5|k TypeError .
2. AR EFMEAR 2 name_or_attr SEHI (Glid isinstance () Mik), HAALILHKIL.

3. %&?fﬁﬁf%ﬁf (FAE, WIZRICEE R, A0, i 2 PR R T 5 O B 7 ol B S R
%

XTSI ERRA (FAEfS SO ) , B — P E TR, ERSEAHAREMITE: X
BERA, SRR GO R A — R AR

AR DA B, BT E — b3, 4R s

— KA PN E R — AN B T A
o WERIXGI K TFk AttributeError DMMYRE, ZRESwiil .
s WERXGIK T AttributeError , A DEALKIN.

o N, 5 SRR B TR S AR R I HE T ICEE . AR AR, ISASE TS 2
W BRI, RSN —A> KB Rl A T DU

AR ) K R E RS, RV T A
WMRAFAE NV B, VLA RS 28 name_or_attr WJ__match_args_ JMRF ALk X
A
—. #4755 getattr(cls, "__match_args_ ", () ZHEA.
o WRRGIE—AFE, EE R .
o WERIRIEHEAR—ATeH, WK HS] % TypeError .
o A ERHXF SRR len (cls.__match_args__) , $5|%& TypeError .
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o oW, fi E B X 1 & A _match_args_ [i] F # o X 8 3.
__match_args_ [i] WM B2 — PN FHF 8 WHRA BN % TypeError

o WA EK R, 5]k TypeError .

W

U

T R AR X R B P ag13 B A4

L AT BB AR A A S R B,
PEPCH SRR B A B A —

XFFPAT N ERAL, A TR AL B AR WY -

* bool

e bytearray
* bytes

e dict

e float

e frozenset
e int

e list

* set

* str

* tuple

X7 — N E SR, HAEUR RN M A SR AN B I T PR, B4, int (011) DT
il E 0, {HRPCH{E 0.0,

fAIMi S22, CLS(PLl, attr=P2) {HEW LA &I PCHD 3 :
* isinstance (<subject>, CLS)
e fHCLS._ match_args__ Ff P1 &3y 5 gia| B
o XFTEAXEIASE attr=P2
— hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTILRE
o e TS I B % B 7 SRR ORI A S o

W

W
» PEP 634 — 51 {b A DU : #H3E
« PEP 636 — 45t LA ClE . #R
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8.7 BEE N

BRHUE SCIRN T SRR S (BT K20 B 202 4y — )

funcdef = [decorators] "def" funcname |[type_params] " ("
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" [", "
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_:
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
I Wxxn parameter [","1

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 M PATIEA] . BT 278 24 1 JRrils diy 44 25 18] HORF eR B4 FR B e 21— AR B0 5 (BRI
EZ%R@%@%%%ﬁf@ﬁﬁ%@@ﬁ%%éﬁﬁ%éﬁ%ﬂﬁ,Wﬁ@ﬁﬁﬁﬁﬁ%ﬁ%%éﬁ
fin 44 25 8] o

BREUE U RS PATEREUA; HA 24 s B R B A S P e A

— A RRBE SR AR A decorator Fak T . 24 R B0 SONIFAE B 35 12 eR B0 SCROAE Tk
HOR R A ORI SRIEE R AR — DA S, B2 PAR RO RAE I ME—S B S B | -
HCIR [BMECRE 8 E B s R AR AR BB 5 . 2R g & DA E T SN o BAnDA T AUAD

Qfl (arg)

Qf2

def func(): pass
REEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AAET G R BT A 2 mi S8 E F 4 5K func.

1E 3.9 WA %A T BT R AT AT LY assignment_expression Kslfi, EZHIMAN, it
R G2, BEfS L PEP 614,

A ATE R B4 M HTE S5 Rk B S Z [ N5 35545 —A~ £ 2 4 j95 3. Lhﬁ%uﬁﬁﬁﬁﬁ
%%WK%ﬁﬁﬁﬁﬁ TEBATH, RBTES W DANREI_ type_params__ J@MHETHRE. EHS5HZ
%A TR

e 312 A B A A H: AL 251 32 A Python 3.12 Hi Y .

B—AWENT 5 BA F A = R A XXHREAN , REORBAR R BA “BONESE” . T —P A

ﬁ%%ﬁ%ﬁj7AﬁfMMwmeMTﬁ%¢ﬁé% TEMEOL T S ESHBOAEAR B a2
%Aﬁéﬁ%%w@ JESITAAE"” Z RIS M BAT BN E - XA~ R BRI RAETR IR H
l_

BRINE S S AR T PR ECE SR M e AT BRI . 5KTR A 24 pR el SR 2k 5Ok —
U, MIFRY CTAT (AR U I o X — SAEBRAE S AR X R, BIans) sy dL i st
UL B B AR BB TR S (B s T —50) , WISEh Bt
RO F AR AMTITARERY . 83 B — A 2 None VESNERIME, 7R R 404t ) 3
PEI, B

A R 0 58— S5 L R T S A R BRI o IR R R B docsring .
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def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BREIOR IR SCFE DR — A5 A SRR IR . B SR 2 BTE S R PIH T A TE SR, =X
M ESE, SUR N RETFSH, S0 MBOME. NERAAAE v identifier” AL, E2WAILG
PR — A TCARBEMULAT BN AL E SR, B — 2 0. WRAFAE"* *ident i fier” XFEHITE,
BB — A PP SR BT RN KB 7 25, BOA I — AR R AR St . A
o"*identifier” ZJFHIESHE MR KB FILS NN R Rl RETFSHEA . 17/ ZHESH
se (U RACE LS R e i (7 BB AL A

T 3.8 JUAS R AL T MIDAREH] / eREOE S BRI UR G ETE 2 . 555 PEP 570 TN .

ESF i firE, HIEXNERS RGN L expression™s {E[JESH AT LA A AR, HE
*identifier B{ **identifier XFEWESWAILA. BETLAT A “iR[” rik, HIEANIEIL S5
) E"-> expression”. XEEARYEN] PARATATA AL Python Riks . ARIERITTAEA 2 28 o 1Y)
o AREE T AME N R B R 1 __annotations__ &M AXT IS4 5 0 S T MUE R DT T . 4N
RfFHT annotations import from __future _ BJ5a, MTRESTEIZATI PRI A FAFER A TEER
RAEFE. B, EMNSTESITRECE SCRPORIE . TEXFREIT, FrdrsRIEWUT i 5 e 7R
i H BRI AN [ o

Bl g2 R ORI E R — AR R E) PAGES, RIFE k=0 (2 vl g . X 7524 A lambda 3
ik, BARSR W lambda 435 X —H7 . HVEE lambda HUg ] LR BUE L —F L Gk f27der” i
A SO R AT DA lambda 3k 20E SO s —FERE AL i BUR(E 25 oM A4 FR . "de £7 TERSERF |
BT, FEONE AT 2 4B R bR .

PP IR0 REBUR T — BRI % DRI T de £ 1A 2 8 L R BB RO AT 4k
W% iE . FERERBUT B H AR E W] DA ALK def B RE R & . RS e 25
HE —T.

S
PEP 3107 - s BchsiE
FAI ) SRR RIS A
PEP 484 — ML
FREFERIbRES RE 0 BN,
PEP 526 - 2% 5 bri: Ay ik
AR IR BN T RE, B E RIS AR .
PEP 563 - ZERI s R A4
SRR B AT I B AT DA AT R T SR AR I T JEAS J2 B RAE R SE PAR I N300 ) B 51
PEP 318 - sRBR5 1L 00 ES
SIAT BB ER B . FEREMeEAE PEP 3129 5| AHY,

8.8 HEN

R SR LRI G E X (B WAT TR 2R 25 4 —Y):

classdef = [decorators] "class" classname [type_params] [inheritance]
inheritance = "(" [argument_1list] ")"
classname = identifier

R e — 2R A PATIEA . HrP AR FGE 7 45 tH BRI 91 3% (EB RIS WA X)), SR TS — I

88. #EN 123

mwm.mn

suite
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HRR U HORIE N — DAV TRAIXIR . B PRI RREBINGR B FE2E object; R, :

class Foo:
pass

ST

class Foo (object) :
pass

Bl RARRAE— BT (B W6 2 5 200 FPgediaT, BB BI04 it i 44 2 (R A A 19 42 e i
Azl (Y, REFEOTREUE L. ) BREGHRPITR, HIATWOREZE 7 m Rl 24 25 [ &
BORAFS — RN RBE G 2o, HERMH 4 E AR %, R IO GRAFI R T f 44 23 1] .
R TRIFAE A 1) 4 ety 24 25 6] v 0 7 BT 52

TES A P 5 S JE PR I PRAFAE BTN __dict__ v YRR 1 ] Sk X R T 2R R ) )
H AT T8 5 SRR T S K

R QI GE Lk SEATE R E

R AEE N LR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEENT

class Foo: pass
Foo = fl(arg) (£f2 (Foo))

Be i 2 h P SRAE RN S pR R MR AH ] . 25 SR B T 2 9 40 8 B 2R A4 FR

TE 3.9 WA B AEAR T R0l AL ALY assignment_expression R4&ifi. TEZ HIRAH, ILiE
EIWE R ZRR, S L PEP 614,

A PAER A 2 GRS A A A, R SRS A A% IR B2k, fEBFTRE, AlpA
MM __type_params__ JEMEFIRBEEMSBEL. HSH2 A L TER.

TE 312 JiiAS B AEAR B BAUIE 251 24 Python 3.12 iy .

POF BRI BB 7E2KE LN E XA REREN ATl fr it =, sefl@dEnl il self.
name = value fENEHIE. BB EMEY AL self. name” FREHVIIA, 2S5 X iy
V1) s S 5] i i £ B ) 4 () 2 St o STt T 0 VS8 T ek i SRR, EE b3 5 (I T AR T
SECRTPIRGER . AT DAGE I #4822 S ) d B A AR R S a1 iy SE Bl As &

S0

PEP 3115 - Python 3000 H 53
KETOIFE BN L AREIARIFR L, DA ST A A4 iy TO 2R i Atk

PEP 3129 - S
BB LI . BRERI T e imas 2 7E PEP 318 5| A,

> AR S — S ) U R R IR A 24 A1 __doc_ 4H , WabiRi%ZMdocstring.
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8.9 iz

Added in version 3.5.
8.9.1 hiZFH BT L

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

Python P2 i T AT 7T PATE 2 7 8 B9 FIVK S (2 Wcoroutine), await Fiki\, async for PA
Jeasync with HBELEVMEE R EUA i .

il async def iE¥AE LHRELE 2 HMEREL, BIEENIA LS await 8 async K.
TEMDMEERR A yield from £ihx(ff5|% SyntaxError,
VMR R 5

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

e 3.7 AR AACH: await Ml async BUEROREH KT FEZ AIRAH ENICE MM R BN B4 AR
P

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 2l 7 __aiter_ %, % H ¥4 H 3% R Blasynchronous iterator, & W] PAFE H:
__anext__ JEHE A AR

async for {HA) ARV RN 2B T A O R e TR
PATR AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TEIR X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
SUITE
else:
SUITEZ2

AWBH__aiter () M__anext__ () TEFNE.
FEMAEREUAZ SMIH asyne for ifffJff5] %K syntaxError.
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8.9.3 async with jE4)

async_with_stmt = "async" with_stmt

asynchronous context manager ‘&—fhcontext manager, BEWSTEEL enter 1 exit J5 1k {EHFT o

PATH A
async with EXPRESSION as TARGET:

SUITE
e ST

N

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)

FIEBH__aenter_ () Ml_aexit__ () TRFE,
TEDFER IR Z /M asyne with iE84)¥S| % SyntaxError,

S0

PEP 492 - {di [i] async fll await 157528 Pt
FHEEVE A Python W g—ANIE B BAAR S, 3G INAH N A SZRFE:

8.10 KB SIIR

Added in version 3.12.

type_params  u= "[" type _param ("," type_param)* "]"
type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "x*W jdentifier
paramspec = "xx" jdentifier
S (BLFEA2), & MR A5 % RS REE S5 £
def max[T] (args: 1list[T]) -> T:
async def amax[T] (args: 1list[T]) —-> T:
(BT )
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(B LEm)
class Bag[T]:
def _ iter_ (self) —-> Iterator([T]:

def add(self, arg: T) —> None:

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

MIESCEDE, X ERIIRREL, FaRA 2 @R R Az A, e B RSB A i, I H
TEIZATI, {2 B R BT -5 HA W A2 B R AR R AR (L -

RABHOE BHAERE. KRR AR Z GRS (1) PR . RBESETHEZ B R A1
MV, (EANREAE KA 51 . UL, fERH] def func[T] () : pass ZJ&, WiHAE R
AREEF A T XA 7T 308, F R iRz B G s . BRE S0 2 — ANk
BREL (FEAR LU, J2—Am a7 30 SR, B T2 B S p B A,
DRI RRRBRN LA __type_params__ JEYEHTHHEMNREIE S .
KA SN[ 43 h = F:
* typing.TypeVar, H— A EAFR (B T) 51 A . MIE X EdE, XXFRAGAE IR ET —
ASFRZETL
s typing.TypeVarTuple, iBI{ERIHAI—NESMAFHAKTIA @Bl *Ts). MBS L, B
o FE AT = AR B o4l

* typing.ParamSpec, ETERIHRIMNMESMAFRAKTIA B0 *+P). MiEX EdF, B
— A RES .

typing.Typevar FEIRAETEE S (2 ) JEIR—DFAHRE LB 29 %, B 550 5MEaAK
FOR—AEH B T: int), WIS EYF, XEWRFE typing. Typevar REFR/RHIZEA A ERZTL
(2R, B9 RERE S N OCAEE T —HAR (FIA T: (str, bytes)). JLAFMEA
gi%ﬁgﬁ;ﬁ\%@(lﬁ]ﬁ, AEIZATIS AN ] BRI — ) o 2R JE T AL B I BB 2081 R Y 2K
R

X R B9 i EA I typing . Typevar, MR QIENZ BIXT IR LBk E, 1
B AN bound_ Ml __constraints_ WaUMIIER A SBORIE. BMELX A, FHIELE
B P A 1 R 35, P XS BRI 2 SR A TSR AL

typing.TypeVarTuple #ll typing.ParamSpec ANEEIHA TLHIBL LA R .
IR BT RN T TR R AR R BOE S R

def overly_generic]|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

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

Z AR PR R
[def func[T] (arg: T): ... }
FEEEN T

annotation-def TYPE_PARAMS_OF_func () :
T = typing.TypeVar ("T")
def func(arg: T):
func.__type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func ()

iX B annotation-def 8% T — MR EE A 3, EAEIBI T A S SLBRGEE BT 2 FR. (—TiH H
%E%ﬂg%*&iﬁiﬂ’ﬂi BB typing B EPEDTA, M2 E#EAE T —1 typing. TypeVar
)

2 B R B ARE A T A IR AR S AR AR TN 2EA TSR MR, (EL R O B (AR M A 2
BTN TR S5, ARSI SR A A VR T

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

BT TypeVar 5@ Ry b AE DAL, X5 [F T

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_T () :

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

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

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

func.__type_params__ = (T, Ts, P)

return func
func = decorator (TYPE_PARAMS_OF_func())

KEEA B HFU DEFAULT_OF _arg FEiaf T RSB SEPR I8 E o

8.10.2 ;ZHyk

ZRZER I A

[class Bag[T]: ... }

IR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]) :
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(#2 E50)
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

X A2 annotation-def (N2 EIER) KT F8BHAR 2 1F 3%, MAFK TYPE_PARAMS_OF_Bag
HEARSIB AT LB 405

R4 R H typing. Generic, {2 BUZEAYHEIS 5 P S B R TIE S 19 I TUAE I 84T
SRAA, 7B o M FE A Ik 2 AN EA TR A . AR R BRT btk g T 1 1

@decorator
class Bag(Base[T], arg=T):

AR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ZRIK TG
type AP Rk Az B A5 4

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

B T AHERATVE T AL PASE, XA T

annotation-def TYPE_ PARAMS_ OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ListOrSet () :
return 1list[T] | set|[T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params= (T,
—))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

J

X H annotation-def (AE—EIEH X)) F8H 472 1FH 2. 14 TYPE_PARAMS_OF_ListOrSet
XFER KRG SRR STEBA T S PR 46 E

&ix
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CHAPTER 9

T2 4R 14

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement) *
HHEE T T LR O
o fEBT—5E%E Python F2)F I (M SCHFELFRFHR)
o fEMT— MBI
o fENT— ML IBY exec () BREI TR
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF #l PEG BIRG K. Fpilith, s FIR—FFS . TEAFEGERE 5000 4R R e BTt
(PSR VCELEATAE AT ) o ! Fon e B niel (BPESR RICHC) . AT | 2 FFFREER PEG 1Y
“HREEE (TERS PEG IEIEH N / Bik) . WZ 1 PEP 617 T A Kk iBETE A E L4071 .

# PEG grammar for Python

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/3.12/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar
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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

=

e )

Match e (allows also to use other operators in the group like '(e)*'")
e ] or e?

Optionally match e.

==

e*
Match zero or more occurrences of e.
e+
Match one or more occurrences of e.
s.e+
Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e
Succeed if e can be parsed, without consuming any input.
le
Fail if e can be parsed, without consuming any input.

Commit to the current alternative, even 1f it fails to parse.

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] ')' '->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS
#77

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:

| assignment

| type_alias

| star_expressions

| return_stmt

| import_stmt

| raise_stmt

(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 !','
‘ Tk
import_from_as_names:
[ ', '.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS

| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('Q' named_expression NEWLINE )+
# Class definitions
class_def:

| decorators class_def_raw

| class_def_raw

class_def_ raw:
| 'elass' NAME [type_params] ['(' [arguments] ')' ] ':' block

# Function definitions

function_def:
| decorators function_def_raw
| function_def_raw

(T30
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(% 750
function_def raw:
| 'def' NAME [type_params] '(' [params] ')' ['->' expression ] ':' [func_type_
—comment] block
| ASYNC 'def' NAME [type_params] '(' [params] '")' ['->' expression ] ':' [func_
—type_comment] block
# Function parameters
# ___________________
params:
| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param _with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')'"),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'
star_etc:
| "*' param_no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds:
[ "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
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:
(B2 T0)
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| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if_stmt:
| '"if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
(BT )
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| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' block
finally_block:

| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| '"|'.closed_pattern+

closed_pattern:

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| 'True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
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| '"True'
| 'False'

complex_number:
signed_real_number '+' imaginary_number
Y.
| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '"-'" NUMBER

signed_real_number:
| real_number
| '-'" real_number

real_ number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target

pattern_capture_target:
‘ !ll " NAME !(V.l ‘ l(l ‘ V:l)

wildcard_pattern:

‘ non

value_pattern:
| attr 1.0 (] =)

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

(B L)
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mapping_pattern:
‘ Al { A} A} } L}
| '"{' double_star_pattern ','? '}'
| '{' items_pattern ',' double_star_pattern ','? '}'
[ '"{'" items_pattern ','? '}’
items_pattern:
| ', "'".key_value_pattern+
key_value_pattern:
| (literal_expr | attr) ':' pattern
double_star_pattern:
| '"**' pattern_capture_target
class_pattern:
| name_or_attr '(' ")'
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:
| ', "'.patternt
keyword_patterns:
', '".keyword_patternt
keyword_pattern:
| NAME '=' pattern
# Type statement
# ,,,,,,,,,,,,,,,
type_alias:
| "type" NAME [type_params] '=' expression
# Type parameter declaration
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
type_params: '[' type_param_seq ']'
type_param_seq: ','.type_paramt+ [',']
type_param:
| NAME [type_param_bound]
| '"*'" NAME
| "x*' NAME
type_param_bound: ':' expression
# EXPRESSIONS
# ,,,,,,,,,,,
expressions:
expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
(BT )
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| lambdef

yield_expr:
| 'yield'
| 'yield'

'from'

star_expressions:
| star_expression
| star_expression '
| star_expression

star_expression:
| "' bitwise_or

| expression
star_named_expressions:

star_named_expression:
| "' bitwise_or

| named_expression

assignment_expression:
| NAME ':='

named_expression:

(G

expression
[star_expressions]

star_expression )+

[l

', '.star_named_expression+

~ expression

| assignment_expression

| expression !':='
disjunction:

| conjunction ('or'
| conjunction

conjunction:
| inversion
| inversion

("and'

inversion:

| '"mot' inversion

| comparison

# Comparison operators

comparison:

conjunction )+

inversion )+

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or

compare_op_bitwise_or_pair:

| eq_bitwise_or

| noteqg 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

eqg _bitwise_or: '=='
noteq_bitwise_or:

bitwise_or

(', ']

(% 750
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| (s

) 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:

AT

| bitwise_xor ' bitwise_and

| bitwise_and

bitwise_and:

| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

# Arithmetic operators

# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
[ sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor:
| '"+' factor
| '-' factor
| '"~' factor
| power
power:

Tk ox?

| await_primary factor

| await_primary

# Primary elements

# Primary elements are things like "obj
—"obj (something)",

"

"Obj

.something.something"”,

"obj[something]",
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await_primary:
| AWAIT primary

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

lambda_params:
| lambda_parameters

(% 750

# 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,
#

lambda_parameters:

see parameters above.)

| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.

— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default*
| lambda_param_no_default+ lambda_param_with_default*
| lambda_param _with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+
| lambda_param_no_default+

v/l v,v
l/l &'

lambda_slash_with default:

[lambda_star_etc]
[lambda_star_etc]

(T30
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| lambda_param_no_default* lambda_param_with_default+ '/' ,
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

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

lambda_kwds:
[ "**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

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

string: STRING
strings: (fstring|string)+

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

tuple:
| '('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

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

double_starred_kvpair:
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| "**' 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+
| '",'.kwarg_or_starred+
| '",'.kwarg_or_double_starred+

starred_expression:
| '"*' expression

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| "**' expression

# ASSIGNMENT TARGETS

# NOTE: star_targets may contain *bitwise_or, targets may not.

(T30
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star_targets:

| star_target !','

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

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

| star_target ',
star_target:

[ "*' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| '(' target_with_star_atom ')'

| '('" [star_targets_tuple_seq] '")'

[ "['" [star_targets_list_seq] ']’
single_target:

| single_subscript_attribute_target

| NAME

| "(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

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

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

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

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

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

[ "('" del_target ')'

[ "('" [del_targets] ')'

[ '"[' [del_targets] ']'
# TYPING ELEMENTS
# _______________
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# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' 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
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LR, A H AR HES B e — R T U5 A 5% H B e . B2 7E Fortran S5
M2 s — AR5 methe

coroutine -- [pFg

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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SEHEAL BHEAWKE . BT Eiidasync def iAPREM. S0, PEP 492,

coroutine function -- BpFErFEL
IR (1] —A~coroutine Xt G R AL MR R XAt asyne def AR E X, HATREM Fawait,
async for flasync with R, X4RER M PEP 492 5| A Y.

CPython
Python LA E GBI, 75 python.org | %77, "CPython” —ial il FAEA BEFHF B350 5 LA
SEELEI N Jython Y TronPython AH X 1] .

decorator -- 2E1Hi 7S
IR EME R 55— AR R AL, B @wrapper EATE ORI TREAS e . e i i & L 191
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 .
PRAFRE AR MRS 2 T V2 IR Python [ 588, RO @ 0 2 S BLRRIERG ELAY, 4G REL. 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_ ()
FEWRT4 . FE Perl 1574 hash.

dictionary comprehension -- 7= L Hi: S 5,
A FR— AT BT G B T B Ay T R IR M S5 R ) — M BB B k. results = {n: n
** 2 for n in range(10) } RFAEM—DHE n FIE n ** 2 BB FI. S0 4.

ELL5FRHITT,

dictionary view -- “z HIL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHARE . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMSZR, 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
WAL BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 1§ -8
Fa— Mg RS, B AMREE A HOA R AR € Hoe B B IER I EE 1, 102 B3 ) B 6 ) -
TrEEE M (BRGNS T, RGN 1 IR AE RN 1.7 TSR EE O AR 2 K
T R AP ACHS R fe i 2 3SR ORI T R M. 15728800 6o fli ] type () B{ isinstance ()
Egﬂ (HZEE NS 2R B AT AR AT 20 %0 & AR ARb 7. ) MRS R hasattr () #llE0Z EAFP
HFE.

EAFP
SRIFEHCRVFTEA )" 3304 S . iXFh Python ¥ AT 2 5 WUk 2 (BE i 75 1Y B BUR HEAATE
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HAERE R AR 0 o SXPP T PR XS e SO Kz l t ry Flexcept 1], T HAIR
N2 FTIELBYL WA%, FEILT C 42 HliE 5.
expression -- Fik R,
AT RASK S FAME R TEE BT e A)ihie, — 3R AT RO E . A%, JEMEvim .
EEATERREOR LR, EAREESRE—ME. SIFZHMES AR, HAPEE SR
RFBA . AR ERE K Wstatement, Blfwhile. WA B TEMMIERSER.
extension module -- §" £ ik
PA C 8 C++ 4Byt , i ] Python () C API R 515 F5 .0 AR P RIS 3EA T 52 B
f-string -- f-2{F
WA EOE AR TR F IR AR AR B T T a i M. 3
I, PEP 498,
file object -- SLIEXf 5t
KEANATFFI ) SCERY APL (7P read () B write () Z5%E) VA FERERATE . HRIEHA)
B RART], SCHRTG AT DAAC BT BSR4 LA R B A B0 A5 e A i T ) (3 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 -- SCPEHIN %
file object W [R] X id].
filesystem encoding and error handler -- ;RS 4t #s X 555 AL PRES
Python F R MEEAE 2R G5 715 ER A 5V E R G4t Unicode 1) 2w =5 A5 R AL FESS .

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARE, W API pBRERFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE ¥

RO R G5 R AL PR

filesystem encoding and error handler JZ7F Python JEZI}E 1 PyConfig_Read () ERECEECEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_errors Z ¥ .

2 Wlocale encoding .
finder -- 7§k 3%
— P R AR loader X4 .
FETEPHFP R AR 2R T2 485 WA sys.meta_path i, DARsA1Z 540 &£485 WA
sys.path_hooks {#iff,
WS -5 A\ %% fl importlib DA TR Z 405,

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 @ FTHASERIEE R, WL PEP 238,

function -- pF%X
AT LA VA R I S AME R — 2B 4] . 38 0] DA AR A A B AN 54 IR R BRI T H g (8
Y5 Wparameter, method F1:% 4 € L %77,

function annotation -- FEkRTE
RYEF X s EOE 2 8GR [BIE i 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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Z: W variable annotation 1 PEP 484, H iR T W FIHE. %5152 7 annotations-howto DA T i F A5
B B

__future__
future 3% 4], from ___future_  import <feature> FE/NIRiIER{H T BHLE R S Python %75 iR
o AR E B EEAIE R i Y piii e, _ future_ BIHSCRNICSE TR HENY feature BUE .
i A SREHOE G AR B SRAE, AR AE B IHT R AR AT I B O A BB & P AR E 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 PR 1 A A 25 (Rl i R . Python S il i 5 | HIVHECRT — A REAE A6 N AN TRBEAG 205 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4k 7%
iR [l —Agenerator iterator IRR%L. ERERMGE ERE, AFGTETHA T yield £k PAE
P —RYMEMESS for-IRERME T BRI next () BEE—IRIL
H R TR A R, (BRSO T AT AR £ B R E . WRFEHERBAMAERE X,
il AR DA GBS

generator iterator -- K #3510 H%
generator PR ﬁﬁﬁ CUFEEpOE

B yield XIEHEAFALIE, ICASFIMCEPITIRES (35 R AL BT wy 54]) . 241% £

R EEREWEZN, E2MBEFFACERLEITT (X580 A AR5 s A2 IR ) .
generator expression -- /[ & 2% 45 R,

REERERBA . ERERG N ERER, JFHERE—1 keyword:/for 5], &L T—4

TEFAER . JEA—AAER) keyword:/if ). PARIRGFRIXAS N INZ BB — R IE::

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- 7Z % pR 5
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
i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,

generic type -- {2 %
A8 ype; EHA 1ist B dict KRR A L. TR 23T MRt

WL S Z R 54245, PEP 483, PEP 484, PEP 585 fll t yping Bitk.

GIL
2% W.global interpreter lock »

global interpreter lock -- 4 JR) it PEZS B
CPython f@REZs TR K —FAILE], EHER R —F 2 LA — D ERARFE AT Python byrecode. JEHLHI
WA EA SRR (GG dict FHEENERA) FHXIF KU R4 2 # b T CPython S .
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 -- J T-W#5 11 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

KZH Python H R R A4S PN B X R A PTG A s ATARZ5gs  (Blans FRel 7it) #ARTAA AN
AlARZR R (BIANTCALA frozenset) (4 BEATKICE I NG AR AIBA T . P2 RIS
MG BRI TR AT . EAERERE—EAME (BRIERSECR), BN Er A e
FEMW id ().

IDLE
Python fYSE T A H2# ) #18 . idle j2 Python FRifl A AT PR A B A G e MU REAR IR B 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 ) 4UmaNR, 2P Iparh based finder FIEER S AHIR. TERANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9ER __path__ J&@k.

importing -- § A
LA ) Python AU RE R 75— MELH ) Python AUAS BT 6 1L 72 .

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMRERS , X EMWE VR W] DAFE MRS B R AT T i B ARk, 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, SZMXIMRMIFINET , BAME DI h T A g as 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 AR, (R AR P AEAs T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G M4
WK AR, Python fRRERFRIE A — MRS TT I BOF B0 RERUIT A O A BT R, Bl s Al
BAh R NTREENE . EERSZ WML S o X ek P E XA gs e 555 | a1 o a4t
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 TG BT A P 212584 (40 1ist, str fll tuple
55) DARHESEIREIP A AN dict, ST & DARATA @ LT __iter_ () JikE 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 SN ERE iter O I, BERREEZMGRENS. XM AEE T E
ARy AEME TR AR G, ARER AT iter () 8 A CAPEART S
for iff) e BN VR BIREHRAE , B — NI I P R fiy 44 728 5 FORTETR S [ PR AP R s . 2

Witerator, sequence Flgenerator .

iterator -- YE{C%%
HRFR—ERHERT S, EREF LRI _next__ () Ik GORFHAL 25 N & AL
next ()) KRB MR BRI 248G 5T ARG % StopIteration . FXAfEMN
B P BRI RN, GRS _ next_ () HYERSFIRE| % StopIteration, #ft
MUEA _ iter_ () HEAKRREIZEREINZH S, HitEARLE R EAXS, 1]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTGE (BN List) FERBIRIGHAL 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 & 7 typeiter,

CPython J:BRANYi: CPython {4 — W AR E X __iter () MR,

key function -- % A%k
SR PR RN PRRE R R B, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python &V £ T A fuif B s ORE HIT R A B0 Ly X K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % Ry 2] DR — N R AR B, str. lower () 5Tl 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

Mitds . WEE HP T R IR A F B iR B R 11
keyword argument -- G5 5

Z: Wargument

lambda
HI—A> i pltexpression 14 LA HE 44 WIKER L, RIRA AT I HORME. 87 lambda 51 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WS 5 EAFP Jr =G O b, R s R RS 1 £ i)
TEL LT, LBYL XSS “BF” A PR 2B KA KM g ). flin, PAUNAE
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HASER T key T H B o SRR RN AT 2 B s A8 ) EAFP 5 =R figde .

list
— 7 Python [ Esequence, B INZ NH)FR, BEHEEREMTHMES PFAHmM TR, AR IT
RHYIHEE IR O(1).

list comprehension -- 51 i 55X,
SEPR—AN 7B i BT B TC R IR M S5 R R — P BB E . result = ['{:4#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE— 0 | 255 JLE N+ 753k
HEEOT Y ZAFEE (0x.) 153, Hrpir AR PR, WRAMN range (256) R FTH T
RE AL I

loader -- J#E 35
TR G . BWAE X4 load_module () W, MIEESE T H—A>finder 1z17]
e S0 PEP 302, ST abstract base class A] 2=, importlib.abc.Loader.,

locale encoding -- i % DX RS R,
1E Unix |, /& LC_CTYPE i & K idtgl. BEW LA locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS T (41: "cpl1252™).

7E Android fl VxWorks |-, Python {fi f "ut £-8" {ERiEE XIggmig X .
locale.getencoding () AJHHRARIUEF PRIk A% 2.

518 2[5l filesystem encoding and error handler

magic method -- iR Jj ik
special method H)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER A LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HEITHIE HEMARANT SR . WRXTE A T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCPR A $273
sys.meta_path [ RFTIREIN finder. TTEEREIRAG Spath entry finders fFAE RBRABFE A o

IE#FH importlib.abc.MetaPathFinder T f#ICEARETHR48 A SCEl M 1.

metaclass -- JGR
—F AT AR, K LA ERA . BFMAEEY R, TROTEZ LR =ASHOF 0 M
W2 o KR4 T XT3 ) SRR TE 5 B 2 PR it — AN ERIASEH. Python B4 51 2 ACKE T 7] AR B &
Motk KM P REARTREXATH, 4TI, T FEAEsR I JoHE ) g Ty %
EAICHH T ek BT HE . SRR et IRERT S A8 SCElngl, AR 2455
WEZHEHESILTE.

method -- Jj ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- Jj i /@I
T R T 558 2 A A AR B D3 B 4 R I . 5 219 python_2.3_mro T H 2.3 KA R
Python R BT 8 A SA TR o

module
X5 Python RS —FPH BN o A BIHEAG M A ar 44 25 (0], PIE4E& Python X4, #4
BenT i importing BVER N 2L E] Python H1.

Y Wpackage.
module spec -- i LR

— N asnE, HbhusHTm&EBEEWHEESEAEE., & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order ,
mutable -- B 2%} %
BRI ATE RS id () PRAFEE GO R e BB . 53355 Wimmutable.

named tuple -- H %04
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
B2, XA ERIA T REP A HARARIE .
HLNERAETEHY A, fFE time. localtime () fll os.stat () WRFEE. H—HTE

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 AR N EZRE (B Bis)+) . sbsh, A TRt 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&, J5F—MFRAESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy # %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 SCRpbEEu k.. 40, pRi%i 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 BISCHL

namespace package -- iy %43 [\ U
PEP 420 fr5 | A —Fp AU AV T ER 2 ipackage, fiv44 230140 m] DA SEAAZ R, HAlIA Ty
K Hregular package ANF], FHEANTRA __init__ . py XfF.

B[ % Wmodule,

nested scope -- ik £ ] 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,
RS WERT2RmA %S0, lidnonlocal FHFN RS AINZVERE.

new-style class -- J AR
X E I E A T A S 2B W IEFR . R0 Python it HAT iU 2ERets i A
Python ¥ RIGF, W__slots | fliiR#h. FHEJEME. __getattribute (). FKIyEEHI
RO PR

object -- %} %
EE ig«ﬁt’& (BMEEE) PARTIE AT A () M. object @ fEAnew-style class 1)z Ti
EREL.

(o)
— ] A TR B T L S B Python module, MR B, 2 HEA _ path_ J@HEN
Python &b,

2 Wregular package Fnamespace package .

parameter -- JE5
Junction (87 7 UMM SR, TR EBT B —argument (SAESANTRT , &
B LS

* positional-or-keyword: B KEET, 5 D0 PMERIZ E S & AW PAVE N X 425 Ak
BN S, XEBRAMES IR, BIan N foo Fl bar:

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

* positional-only: {USROZE, F8E—HAEEL A E L ARNS. (WRAELS il ek HoE
SIS FRPENZIREE A / FAPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {YFRHEF, oA HEEEM KEFEANSE . (R XEFIES s
HREUE LIES R P S AT ETE S BETE 2 DB LS 2 Hii—1 * g L,
B0 R T kw_onlyl F1 kw_only2:

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

* var-positional: AIAE(E, H55E ] DABR A — MERRCR I AL SHR RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

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

* var-keyword: FIAZKHET, 15 7E AT ARRBME R AR X 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
2L —7PA N PEP 362,

path entry -- J&f: A 0O
import path R —/ M, Sxglipath based finder il R FR 3 A R,
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path entry finder -- J§1% A L2325
F—RJE MR sys.path_hooks (Bipath entry hook) 1 B[] finder , MAPRF 4 GEM L path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A I EFR 2 IS IIAI S 1 .

path entry hook -- #&4% A L1 #)F
— MR XS, EAERGE A RES Epath entry FEBHRGTEOL T REAS (I sys . path_hooks
H|FER 0] — path entry finder

path based finder -- 3t T- ¥4 120 $R 5%
BRAN)—FP T34 12 & 4R %5, WIHE—ANimport path AR FRARHE

path-like object -- BEIEJ %5
RFE—DXHREBBEIN SR BEBNRAT L ZE— D FRREREN str 3 bytes X4, if
A PAR—EI T os.PathLike PPN ER . — A Ff os.PathLike P X} 5 n] i i 1
Hl os.fspath () EREFE# N str BH bytes KM R B IR os. £sdecode () Ml os.
fsencode () A4 RIOR AT str B bytes RAWLZER . BEXTGEH PEP 519 5] A1,

PEP
“Python 3R 2 UL HYIELHTE . —A> PEP gije— (Bl 30k, IR Python A IARALEE,, ol
7R~ Python [ 4 S H FE B FRHE . PEP [ 24 $ (O A 11 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [V A4t BB R P, WAL DO R DR S 153 LA S R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F R — A 2% 25 ) R BRAS H SR N U A (W RTREAFEA T —A> zip SXF) , Bk LWL PEP
420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ 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 (R AFERERZEE D) MBSO N 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

XA B AR SR VAR PE R SE AN T L0, A T80 MR R PR BOT B BT IR . 315 W PEP
411,

provisional package -- £7 ¢l
Z: W provisional API,

Python 3000
Python 3.x AT EIIERR (X2 FAEMRA 3 W RS R O et L 3 T ) A It
'5'?\] “PySk” .

Pythonic

FE A SR Bl B B 1 Python 3555 fic i A USRI, T AN 0 JH)HCA T 5 o ]
AR R SE BLACRS . BN, Python FHE I WUAR 2 (41 £ o TERIBER A iy — > RISk AR G sy i
AR WEHAEF B AR, LA Python Y AAT I S e — 07 T Rt

for i in range(len(food)):
print (food[i])

TR R H B 575t B Pythonic (7535 & X FERY:
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for piece in food:
print (piece)

qualified name -- [ & % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, M X PEP 3155, T m 2R MBI, BRE RS ear—3:

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

pass
>>> C._ _qualname_
ICI
>>> C.D.__gqualname_
'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| /1%
MEEGI AT M5 TR A SR, 2R NfE S k. FLXTSE A7,
HEHITBUKEAXAE L, IS KEA 29 B 51 T4 Python A5 1 &AW WL, {5
E%Cp)ﬂgln T A RHITE. BT AW AR sys.getrefcount () BRECRIRFNIFRE XS
eIV R e

regular package -- ¥ L f
TG M Wpackage, FIMESH—1 _init__ .py CHRYH .

%2 [ namespace package.

__slots__
— PR EAEZ ERI PR, A 5 P B S P S R T RS R S 0 R T I AE . B ARIX Ty
R§AT, ERBEAHFHNFARY), wif RIRETEDEIEN TR, Bl FEN Ay Ry, 7
HHE A5 K.

sequence
—Rhiterable, © X Fplt_ getitem () FRERTERM A BEBERS TR TR, e X
T—MREVFHINKER__len_ () Ik, WEMTHIERAA list, str, tuple fl bytes 5. i
B dict ¥ getitem () Ml __len_ (), {HEIHS WA IEFES, HRE M
AT B immutable AR BEEUOR AR TR

collections.abc.Sequence B R L EN T —PTHEFEEWNELD, BAE_ _getitem ()
M__len () Z4b, BUSINT count (), index (), _ contains__ () Ml__reversed ().
SEELIEY R O ZRBI AT DA register () RN . BARPCR X8 79 AR £ 3
1, WS .

set comprehension -- &S A
A PR— AT R X S T BB TR IR I G SR E AW —F BB 5. results = {c for
c in 'abracadabra' if c not in 'abc'} BAEWRFEHBRES {'r', 'd'}. S0P £,
RELFEnET.

single dispatch -- M43k
—Fhgeneric function YRIE, HELIRET RASHIWLBORERD .

slice -- Y )i
HH H AL T HRRE sequence B—FFWXTE . Yl A i@ i S ARpRiCoR A&, 7E [ g HIL
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ANPAE S FREECE, Bl variable_name[1:3:51. #55 (FAR) FRicfENHREH slice
pOE

special method -- $55f J5 i
—Fhe Python BR=CIH FH IO 3, RN R B PA 4R E BAEG AT NS5 55 . XA B S PR
HRHECHAUT L . FRik R SR S I ok 7 ik 4k

statement -- 41
EARFTE (— AR “H) AR —FBR W] PLUZ— A expression BN K HET
ZEMY, FltNif, while 8{for,

static type checker -- F ARG 75 7%
eI Python RS I #4704, PAE IR WS F NP 5 45 IR M ANE T . RS mE 2727 LK
typing fHk.

strong reference -- 55| J|
1E Python [ C API 1, 385|238 NHFA 5| RS BT IlA x5 . ZEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py_NewRef () MRELAIHE M TRIEE— R RAERT I o G@H, SAER RS | A 1E A7
%35 | H LA py_DECREF () pR&L, DARESS | H AR -

i 2 Rl borrowed reference.

text encoding -- AN Z g% A,
f£ Python i1, —ANFAFERJ2—H3 Unicode fURS £ (JEFE) U+0000--U+10FFFF). S T AP EUE
—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 TS str XTGR M file object, 38 H— AN SCA S5 B A2 Vi 0] — AN T 1) 1 A i o B
Bk Hrext encoding, CASCAFRIBIFRFEACAB ("r 3 'w') FTFFE M. sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

TGS Fbinary file T RREVS S F 9 23T 2 B SCHXT S .

triple-quoted string -- — 5|3 4Fh
HREAW AEENG]S (7) S H51S C) WFE/FS. eENEDR LS RSN 515nE
FIFAFER A2, HE2FEZMHAL. BRI IRTEFEA B NS R L a5 ANE|
2, HH AT B 2 AT o R [ AT, EM S SR AT R IR B A .

type
FAYLE — Python X J& TA 2 M2 BAXRERLA —FR8L, ZHTEX RARA, oAV
MER __class__ J&M, B0E# type (obj) EIREL,

type alias -- J3%Y 3}
—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[tuplel[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

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

ZIL typing Fll PEP 484, HAf XTI RERY HEAR 4 o
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type hint -- 23878 3§: /iR
annotation “HAEE . KEM. RENESS0HR RMESS ST 2A,
AR B AR A2 Python RYSRGIESK, (HEATFFSR NG S S BAHL. Bgeetri
IDE 2 AUHS b4 5 EAY
AR BIEMERRB R M T A typing.get_type_hints () KijjH, {HEHAS
= ATAT A,
Z L typing fll PEP 484, A% tb T RE A ERAHE I .

universal newlines -- jifi J] #i47
— PRSI T, RA T A A S AR B AT R AR s Unix (U745 Z)%E " \n' . Win-
dows [ Zy%E "\r\n"' DA IH K Macintosh (255 '\r'. Z I PEP 278 il PEP 3116 Fll bytes.
splitlines () T Z MLV,

variable annotation -- 28 & bRl
XAS B 5 2 B A i annotation
AR AS RSB PR, A AT ek 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. ¥R T HIIHE. Y5152 % annotations-howto P4 T
fR s AR ) A SR R

virtual environment -- | 35 5%
— R H PME I B s TS PREE,  Fuif Python B PRI F AR P 708 FL 9% Python 43 & AL RN
TR Rl — RS _ LT HAlL Python IV HFEF AT A .

HZ, venv,

virtual machine -- JE L
— G e A T R ST EAL. Python R HUML W] A T 1T R 4 igs BT A2 U byrecode o

Zen of Python -- Python Z i
F1|H Python AR N 537, B THMSHHXMIEST . &FHEERNEEL EERR
b A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

ik

GPL 4 H A FWRE Python 7E GPL "N %Afi. 5 GPL A[d], Ay Python ¥ n[ib&R fuifF @7y KB S
RIRCAS, TR IR i . GPL 3R R VF T IE(E45 Python Rl DAS HETE GPL T KA AR 14145
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A SRR YT )

BRI ARZAE Guido 1175 T TARMSNTEIEE , (X LKA N T RE .

C.2 FRERKLAH M5 A Python By F0F ¢

Python % {1 S B 6 IV TR 3T PSF 34T L.

M Python 3.8.6 FFA, SCRYHRERM. HRMEH SAIBLALAL R JH 2 PSF VAT s R 4 5 BSD 4T g
LR {46

FLE 4057 Python WAL TR R A9 VFAT . X EEVF R 2 SV VFAT 2 RIS — A . A R IX L8
A SERES A S FDIC Tk AE ey 7T 5B 33,

C.2.1 FF PYTHON 3.12.4 §§ PSF o] finiy

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.4 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—~hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.4 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.4 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

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 THEREOEF.

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
(Y
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(#2 E50)
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
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

Cawy

168 Appendix C. [ 58 #1iF B[ iE




The Python Language Reference, A {Thi4 3.12.4

(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.4 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.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html R ARG AT R A RS Y 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZiZZ1E 18 A

xmlrpc.client FEHVEL & PARAERH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

E O

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
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

(ZF 30
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(#2 E750)
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
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
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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.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3. WrRHRHaYiF =] 508 179




The Python Language Reference, A {Thi4 3.12.4

C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(ZF 50
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 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
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/s0x-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥ UL AFTH:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
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E4EZ 102,100, 112, 113
with &4, 112
As #RX, OR HA, WHHERX, BEAERX, 115
ASCITI, 4, 10
asend() (agen F¥) ,82

assert
statement -- &4/, 98
AssertionError
99
async
xEEF, 125
async def
statement -- &4, 125
async for
statement -- iEA4], 125
RS RF, 77
async with
statement -- &4, 125
asynchronous context manager —- 7 ﬁ?
ETXEEE, 150
asynchronous generator -- ®#H4 K&
asynchronous iterator -- ® ¥ # ft
2= 24
function -- E¥, 24
asynchronous generator —-— & 3 4 ik £,
150
asynchronous generator iterator —-- =

B kAR R R, 150
asynchronous iterable —— % % T #% & %t
%£,150
asynchronous iterator —--— F3¥#% K, 150
athrow() (agen ¥¥) ,82

gL ]

189



The Python Language Reference, A {Thi4 3.12.4

atom, 75
attribute —- &M, 18

class, 25

Ml B&, 99

51 A, 83

R FEER, 18

HF Pk, 18

KLp, 26

T8, 96

W&, class, 25

T, K52, 26
attribute —- &M, 150
AttributeError

%, 83
await

X8, 85,125

ERSFAF, 77
awaitable -- T4 £, 150

B
b'
FHEFEM 10
b"
FHEFHME 10
BDFL, 150
binary file —— 3% UH, 150
block, 55
code, 55
BNF, 4, 75
borrowed reference —- fAF| A, 150
break
statement —— &4, 101,108, 111
builtins
module, 131
bytearray, 20
bytecode -- F¥#,26
bytecode -- F ¥, 151

bytes-like object —- FH¥ AL, 151
c, 10
&%, 18, 19,24, 88
c #4, 151
call, 84

function -- ®¥, 21,85

method —- ¥, 85

procedure, 95

WE &%, 85

W& 7%, 85

SEA, 44, 85

F P BEE X function —— F#K, 85

K 5L, 85

k3t 4, 25,85
callable —— HiHAXL

object —— X£,21,84
callable —— HFAM4£, 151
callback -- [, 151
case

match, 113

Kb 113
case #,115
chaining

S, 100

L, 88
chr

W& %%, 20
class, 151

attribute —— B, 25

attribute -- BM W/E, 25

body, 41

name, 123

object —- X#£,25,85,123

statement —-- 4], 123

% %, 99, 123

£, 26

¥ 2, 32
class variable —-- %% &, 151
clause, 107
clear() (frame F#¥) ,30
close() (coroutine F¥¥) ,51
close() (generator F#) , 8l
co_argcount (KA £ & 1), 26
co_argcount (codeobject EM) ,27
co_cellvars (AT £ /& 1), 26
co_cellvars (codeobject EMH) ,27
co_code (XAt %)% 1), 26
co_code (codeobject EM) ,27
co_consts (KA £ &), 26
co_consts (codeobject EM) ,27
co_filename (XA%S % B 1), 26
co_filename (codeobject F%"fi) , 27
co_firstlineno (KA}t £ /&), 26
co_firstlineno (codeobject EM#) ,27
co_flags (KA % E ), 26
co_flags (codeobiject M) ,27
co_freevars (KA £ & 14), 26
co_freevars (codeobject EM) ,27
co_kwonlyargcount (X3t £ & M), 26
co_kwonlyargcount (codeobject EM) ,27
co_lines () (codeobject F¥) ,28
co_lnotab (KA} £ & 1), 26
co_lnotab (codeobject EMH) ,27
co_name (KA % & 1), 26
co_names (KA %3 14), 26
co_names (codeobiject JEM) ,27
co_name (codeobject EM) ,27
co_nlocals (AT £ /& 1), 26
co_nlocals (codeobject EMH) ,27
co_positions () (codeobject Fi) ,28
co_posonlyargcount (X543} % & 14), 26
co_posonlyargcount (codeobject JEM),27
co_qualname (KA %5 1), 26
co_qualname (codeobject EMH) ,27
co_stacksize (KA} %8 M), 26
co_stacksize (codeobject EM¥) ,27
co_varnames (A% % B 11), 26

190

#5l



The Python Language Reference, A {Thi4 3.12.4

co_varnames (codeobject /%'/fi) , 27
code

block, 55
collections

module, 20
complex number —— £ #, 151
compound

statement —- &4, 107
context manager —— T X% HE, 48
context manager —- Lt N X&HE, 151
context variable —- X% &, 151
contiguous -- #% %, 151
continue

statement —-- &4, 102,108, 111
conversion

arithmetic, 75
string, 33,95

coroutine —- #4E, 50,79
function -- E¥, 24
coroutine --— HAE, 151
coroutine function -- A& E %, 152
CPython, 152
D
dangling
else, 107
dbm.gnu
module, 21
dbm.ndbm
module, 21
decorator —-- A% 152
DEDENT 4%, 7, 107
def
statement -- &4, 122
del
statement —-- &4, 32,99

descriptor -- F®#&, 152
destructor, 32, 96

dictionary -- 4
object —— X£,21,25,34,78, 83,97
=, 78
27,78
dictionary —-- F 4,152
dictionary comprehension -- F#itE& R,
152
dictionary view —— FHAE, 152
division, 87
divmod
W B R 3, 46, 47

docstring —-— X%?ﬁ$, 123
docstring —— XHIFH &, 152
duck-typing -- ®FEA 152

E
e
¥RFrFmEmRk, 14
EAFP, 152
elif

XH#EF, 108
Ellipsis

object —— X£,18
else

dangling, 107

*42,101, 108,109, 111

kR, 92
eval

W E B2, 104, 132
exc_info (f& sys 23 P), 30
except

X#EF, 109

except_star
X487 110
exec
WE B, 104
expression -- FikR,75
generator —- 4 #,79
lambda, 92, 123
1ist, 92,95
statement —- &4, 95
491,92
yield,79
expression -- Xk =R, 153
extension module -- ¥ B, 153

F
f'

R FAEFEM 10
f"

HAFHAEFEME, 10
f-string —- f-F4&,153
f_back (W /&), 29
f_back (frame EM#) ,29
f_builtins (W/FH), 29
f_builtins (frame EM¥) ,29
f_code (W& M), 29
f_code (frame EM#) ,29
f_globals (Wi /&), 29
f_globals (frame EM) ,29
f_lasti (Mi&ME), 29
f_lasti (frame EM#) ,29
f_lineno (M /M), 29
f_lineno (frame E#) ,30
f_locals (Mi/&MH), 29
f_locals (frame E#) ,29
f_trace (M /E M), 29
f_trace_lines (M /&), 29
f_trace_lines (frame E) ,30
f_trace_opcodes (&), 29
f_trace_opcodes (frame JE) , 30
f_trace (frame EM#) ,30
False, 19
file object —-- Xfxt%£, 153
file-like object —-- XHAT £, 153
filesystem encoding and error

handler — X Z 4 % & # X 5
£k 4038 25, 153

gL ]

191



The Python Language Reference, A {Thi4 3.12.4

finally
%4299 101,102, 109, 111
find_spec
finder —- T#H &, 64
finder —-- & #, 63
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E 4,92
F X, 99,122
AP B EX,21
function -- ¥, 153
function annotation -- HHAFE, 153
future
statement -- &4, 103

G

garbage collection —— FIFEY, 17

garbage collection —— K[, 154

generator —-— 4 &4, 154
expression —— Fik#R, 79
function -- E#, 23,79, 100
iterator -- # R %, 23,100

object —— X#£,27,79, 80
generator —-— 4k #, 154
generator expression —-- 4 & & X % R,
154
generator expression —- 4 g 8B % % X,

154

generator iterator —— 4 K &HE%NKE, 154
GeneratorExit

R %, 81,82
generic function -- & A& F¥, 154
generic type --— Z A, 154
GIL, 154
global
name 4, 104
namespace -- 4 %[, 21
statement -- &4, 99, 104
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for, 101, 102, 108
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global, 99, 104
if, 108
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pass, 99
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with, 48, 112
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conversion, 33, 95
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sys.exception, 30
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sys.stderr, 26
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sys.stdout, 26
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B, 101
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161 161
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stdio, 26 try
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TypeError
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ValueError
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writing, 95
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free, 56
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4F, 64
TRRET, 41
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24,20
7=, 20,77
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as, 102,109, 112, 113
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except, 109
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finally, 99, 101, 102, 109, 111
from, 79, 102
if, 113
in, 108
yield, 79
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method —-- ¥, 24
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abs, 48
call, 85
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divmod, 46, 47
eval, 104, 132
exec, 104
float, 48
hash, 34
id, 17
int, 48
len, 1921, 45
object —— Xt#,24,85
open, 26
ord, 20
pow, 46, 47
print, 33
range, 109
repr, 95
round, 48
slice —— A, 31
type, 17, 40
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FYE,33
P, 104
W& 7k
call, 85
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K, 87
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TR, 97
il
attribute -- B, 99
target, 99
target list, 99
Jm, 87
4, 62,158

namespace -- & X ]H, 62
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or, 88
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function -- E#, 92
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K, 17,25
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operation, 91
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5,100
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ILE B case 3,115
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restricted, 58
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AL 55

module, 18
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operation, Z# 4, 88
operation, ¥ H, 86
or, 88

7+ 2K, 88

or, 88

R, 77
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R, 98
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list, 78
set, 78
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4 H
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string, 83
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Windows, 131
with
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