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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/
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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. &4


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

CHAPTER 2

RS

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

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

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

2.1.1 BT

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

2.1.2 Y817

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

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



https://peps.python.org/pep-3120/
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213 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 RHAF I AIPEELT Unicode FRHEREE UAX-31, JFAIAT T30 IO 51680 B PEP 3131,

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

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

PRIRAF I B R, HX KNG .

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

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

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

xid_continue
_b3& Unicode ZE511R5 11 &
o Lu- K5tk
o LI- /Mgyt
o Lt-AEKE T
¢ Lm- WA
. Lo- JUEL
o N R
* Mn - JE=HARA
* Mc- 5 HRR
* Nd - AT
o Pe- BHRR
« Other_ID_Start - 7 PropList.ixt w55 XA 1T S5 i F R A MO0 .
e Other_ID_Continue - 7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

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

8 Chapter 2. a5 47

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


https://peps.python.org/pep-3131/
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23.1 AR

PATARIRAF MR B, R K82, AT TF@bniner. K FrIPHs w5 BA i se e —2:

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 K>

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 JRIWEET: type BITE MBS .

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

fE: _ W T EEEEA SR L gettext BRI,
ERAFN K4 To A &

RGUE X AFR, W R dunder” o X LA FR b fREds MOLSCE (RUadbnifE ) & L. A &
558 LA FRAE RIS IR TE IS 75 7 ik & AR 455, Python AORMUA ik ff & SCE 2 IRAFR. 1
oL, ARG _*_ AFRRSCR R, ER T S EUCE SRR AR IR

RIFLA LR e, WRAFRA—MRETEXES, PABEGRER RIRA LR B Rt
IR FR S PEIARIAATE (B4R) o

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 = "r''" Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

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

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

FATEHRFHEZMEIZ "o 5 "B AR bytes LB, AR str LB ForE L EE
38 ASCH 4% FETEREE R TET 128 I, AT HFE LFoR.

FAFERRAIFATERER T DAMNMAIZ "o 3 "R, FRN REFAE, RIS R IR OBHT MBI S, A
IATHE SCERE . PRI, SRR FAFER NS 3L \U I " \u' . 5 Python 2.x [ 4# unicode “F T BEVEA ] ,
Python 3.x MIEL AL "ur' A)¥E.

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

% ¥ unicode FH{E (u'value') EEACAS, fAifk Python 2.x Fl 3.x IFATAUIL R 4EY TAE. L PEP
414,

HIZEA £ B F FEFERRN A XFH S 0 fsring (F5%) o "' Al ' ER, HARRS
'brEk tut A, FEE, TPAME RS, (B REE AR S T R

=51 S FIEE A A SRS U BATAIS S (R ), BT E—BR, TR ILTFEEr, REF
M =AE5. (05157 RBNFHEER TR, Ae ', warble ".)
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BEEIFEZ1

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

BYFY  EE [FIf#
\<newline>  ZW& [ BT 54 T4F €))
\\ AT (\)

\! HE5E ()

N0 5|55 (")

\a ASCII %% (BEL)

\b ASCILE¥45 (BS)

\f ASCII #7545 (FF)

\n ASCI #4745 (LF)

\r ASCII |45 (CR)

\t ASCII 7K 447 (TAB)

\v ASCII 1 #1345 (VT)

\ooo J\NHEHIEL 000 FAF 2,4)
\xhh TSGR hh FAF (3.4)

TR T HIE & I 751

X FY == [EIfg
\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))

=)

fift:
(1) AT PAEAT RN — > SRR Z W A 77

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

FRERIRCRAB AT A = 2 515 545, B SRS M T 4 & 5 a it k.
(2) 5 ChpifE—5L, #mz =/
e 3. 11 HUASE T : FUER T 00377 M/\BEMIE: L7577/ DeprecationWarning.,

TE 3,12 U B BB KT 00377 W /\dkilEs UAF &= SyntaxWarning., FEANK Python it
AR AN SyntaxError,

(3) 5 CHRUERR, AP+ IEHIECT -

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

(5) 1E 3.3 RAYEETE: A TR5I4" W58
(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 MRS H: AT 4% SRS 227 42 DeprecationWarning.

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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15 3.12 fiRAY S A AR SOF S &7 E syntaxWarning, FEARKAY Python AR Hff e & M

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

DAZS ERF MR 2 A HIAD A R s A I, W RS AR, 50 T &M, L, "hello®
‘world' AMF "helloworld". WINRERTELANT, HIRDRH-CAFE 4 2 MIHAT, SR
ARFHA AR, B0

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

2.4.3 f-string (f &)

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

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

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

1E 3.7 iR 5 HE: Python 3.7 PART, PRNSEBLRgIAE, AN AVFERAFATE TR AP i avait %
B G Fasynce for TAMIHETH.
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£ 3.12 R[5 B A Python 3.12 Z |, AFLVFLE {-FAF R I e 7 BE b 0T R

LIRS =1 I, BN REREASCR. (= RIS, i AT DR AR e
S5 R, B = RS, WA, = BOATA ISR repr O . 4 TR, B
I bty st O, AR TRTE: e

Added in version 3.8: Z5E =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

e AR IIAF AT AR S I B e B X Sei B Brl nl VR E AT B O ek 7 Bl A
E%ﬁ,ﬁ%%ﬂﬁ@%ﬁﬁ%ﬁ%%%ﬁ?&oﬁ%%%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!/r}."

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

'January 27, 2017'
>>> f"{today=:%B %d, %Y }" # using date format specifier and debugging
'today=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"/1line = }"

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

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

"line = The mill's closed "

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

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

AVAER T B E AN -4 R 55 8.

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

76 3.12 RIS 75 Python 3.12 2 Fi R AVITERHH T BE T T S AME E- R I3 524
BB P B AR T AT I 2 SR A ARG 7 2R (e

>>> a = ["a" "b" "c"]
14 14
>>> print (f"List a contains:\n{"\n".join(a) }")
List a contains:
a

€ & A}
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(R L —5)
b
(¢}

TE 312 JRAQSEHE: 75 Python 312 21, f-508 BB B 0 AR SLi BT S RHRL
BP0 5 A, M R S T R A PR SR e

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

>>> foo._ doc__ is None
True

Z4 PEP 498, TR UFAFER P EMIRSE, ARG FARTEHLHIM ) str. format () .

244 YEFEE

BUETHEA =FPRAL B R A BRI (S8 S8 i B A
TR, BEFIEATIERS: %k, -1 %0802 —JusBA - MrmE 1 G,

24.5 ERF@EE
R I AR E ST

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

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

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

nonzerodigit = marLLumon

digit = "o"..."o"

bindigit = "om | omin

octdigit = "o"..."7"

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

ST K BT B, R — PR (T A7

RN, SZAKFEEE %, FUSNEN T AT, T TS, FugTERss
], MU 0x S HHRIIAF IS
%%%%TOM%,+ﬁﬁﬁ?%ﬁ%%ﬁﬁﬁ$o%ﬁ%Pwmwomzmﬁm%C#ﬁAﬁﬁ?E
R

R HAE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

T 3.6 ABESE: BLE SCRAETES, T RIZen 1807
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246 FRYF@E(E
VPSR A ST

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 AL SR B TR RS0, M S R R A T
PR AR TR B F

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

£ 3.6 EESE: LESTRAETIEY, I TH L 4807

24.7 EHFE(E
M BT B AIVE G AR

wamn

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

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

SR, MITFEANE S, BN (3+43) o BECFIE RGBT -

[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 -
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BRER

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 B{fi:ANHi: 7& CPython "', id(x) WAL 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 F{fiz&fHi: CPython H R /U7 A (W %) SERAMIEAFEREBIRA T 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

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

3.2 FEDIEBE

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

W Z A5 [, implementing-the-arithmetic-operations.

1 3.9 HUAYSE B AEATT/R_ BT SCPF R Not Implemented SREMERIECHF N .. BAEHBISPOREN
EH, {HFF[FEIN %I DeprecationWarning, ERFEARAI Python fliAH5| % 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 [X 73 #EHUH. i s ZAAIAZ AL

numbers.Integral

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

e R RUBERIRFN R H W2 FER B R BB AR R M R 12 SRR ey A BRI AR

FERUECAT A1 43 P RS T

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

AR (bool)
WX G F R 2 B False Al True. {3 False fil True [HIWMXTEEME I /RIS . /R
RUB R 2B, AR R(EAEAS A AT R 70 R T40E O AT 1, BilAME L LA TE 0
AR BB [ F4FEE "False" BY "True",

numbers.Real (float)

BEIERT G RRHILER Z PR UURS B i B8 HL T e 2 1) BT L A i 1 AR BEA52 4 IS 2 O BILE A (DA J
C o Java SLBH), Python ASCRFEUGIEERFE G SRS & 0 H I BL2 1A AL BT RN ARG, (HIX Rty
A FIXE T Python A X G AYTT A RBEATLROAN E8 ,  DR AT B ph A 5 W R 2 5 T - 5 A7

k.

numbers .Complex (complex)

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

3.25 3

BRI TECA RGPS . WERE Len () R BIF SR IEL. 275K R n i,
R EEFEEHT 0,1, . on-1o ali) BEEFFH a RS i 1. FL8ps), WRNERFS, g
I EFPAK ARG N ARE. BN, a(-2] 6T aln-2], HIKEDN n i a JFHIRYEIRCE — 00,
FPANESCRFI A alie 3] @BBEERTIN ki i <=k <j A& H. YEREKRE, TIAse—4
HFRZERAE . VAEA RART AR T U A LB A 5

AP IR STRFI A S = A step” ES I Y REYIA™: ali:]:k] HE#f a FRIIS A xWIAEH, x =

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

Fe B AR H m] AR MR A A K 4

3.2. BEDTERE 19
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AR

ARIAZFPB| BB G — B RTEGEA RERF A . SRR QAL SR AT R 5, i a] 28R Gt e
ATPARRAR Y HSE, — AR R B ARG R SRR AN BRI . )

PATR i A T 2R R 42

74 (String)
FAFER 2 HHAAF Unicode 5 HMEZH T 741 . BUEFEFEIAE U+0000 ~ U+10FFFF Z NI FTA Y
NHRIAE AR i ] . Python ¥4 char 287 i 2 ¥ FAFER RSN Fom A — K E R 1
B FAFER RS NEKRE ord () WPEF— A4 i F A7 SR I U O BUETEFEIAE 0 - 10FFFF 2
WHIEEEL; chr () AR PNEETEEIFE 0 - 10FFFF Z AR EGE BN K FE N 1 WX AR R X
4. str.encode () A PAEHIZE B0 AR Gt =08 st #4h bytes, 1fif bytes.decode ()
U] AR A SRR S R B4

Jeél
— 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, PN RS S S  E FRA R ) . — N as Ted ] T — % A A 1 IRl B 7

T
FAERXG BT, HhaAZEAE A 8 57T, PABUETER 0 <=x <256 [
FoR. FATRFEM B b abe ") AINER bytes () MRl R #FAT RN 5., T
FRIAT] PAIE T decode () LML N FAFER .

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

ffi[E): collections fil array BRI T AT AR 81 8 B B L6l 1.

FI R PRI A A 0] 22 Fy 41 2628

List (#351)
FIFErP ) 2% H AT AR AT Python YRR . SISl I D5 5S4 i 5 e 2>k XM, G
AN 0 5 1 A5 2 T0FR SRR )

AL
FREXRJE T B PTDGE N E ) bytearray () MR RO, BT &R (Fi
WRATEAE), AEHAN Ty T 517 R AR LAY DRI REAR 5 A AT AL bytes XTR—EL

3.2.6 E&AT

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

PR RFR AR ERTIEA RTINS RIS . I TR a (k] AEBSS a PRGN k 194H ;
XA PAERGR A R, VAR e de 1 BRI AR, WEREL Len () LR — BG4 H

R A P A A L 2.

¥

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

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

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

7 3.7 JiR 5% 5 75 Python 3.6 i 2 i 7 SR £ SR EAE AT . 7 CPython 3.6 HHl AT SR, (HIiX
T 24 H 24 R — A S B4 T I8 2 ) 0 5 R

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

BETERX

7 SCRR BN BTl 1 B EOE SORBIEE (B3 202 & /T . ERAR I A — 2801k, Hp
BEZE H RS R BT E LTE S5k — 2L

AR BT
B L
, XA RRE 2 0 5 1Y 7 5 ——%
S E SR 4 Ry 4 220
. None B2 — MM &% KA H 22 R 98 3
function.__closure_ JEHY tuple.
BIOXT R HAA cell_contents g, Xn[#H
SRARILLA B v B FATTHIH -
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ST B
BRI R S SR AR
Bt aB

function.__doc

function.__name_

function.__qualname___

function.__module___

function.__defaults___

function.__code_

function.__dict__

function.___annotations_

function.__kwdefaults_

function.__type_params__

PREUN SCR AT e, AR BEA NN None s A&q
TR,

PREILFR. HIESH: _name__ B,

EEqualified name., HiEZH: __qualname_
B
Added in version 3.3.

KBTI AR, BOA WA None.

1 A BOAME BB 2 89 B ikparameter {624 1% 5
tuple, B FUWRTAEMESBABIAEN S

None,

AR L A 12 XA 1t

iy B LR ER R . s S
_ dict__ BM.

WET A TR FH. ZFHNERIES AR,
WAFAEIR AR E NS AL B ' return . 7S
[5%]: annotations-howto.

AL AR KA A BN F o,

AE2 W HA XA W tuple.,
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 EC{EANG: CPython H YL BRI A & KB ERY R EURYE . AR ATRES STRE A 25

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 -
"R AR M R 11

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),

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

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

cAo 8 15

—MMEH vield ih) (Myield i% e FAT) BYREEOVERIRA £ R E 2dk . AR ﬁﬁ%ﬂiﬂﬂ%ﬁj‘, §5)
zzl_lEI*/\TU&i‘kﬁﬁ@ﬁ%ﬂ’]ltemmr XT%! P ZIERE iterator. next_ () JikfFELX
AERE BB TR E M yield IEAHRM—AME, HX MBI Treturn ’ﬂﬂii’Jiﬁ@i&fﬂiﬂ{%Hﬂ‘,
5% stopIteration FHH HIZE NG RIA IR A EE SR AR
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iR

ffifflasync def 3k SUHY BB E 5 YA SRR Ky VA2 4. SRR BR BCFE 1R P INE £ 3 18] — > 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
PR ESULE AR C A %2, WEEHCOPIT-CHE 1en O Flnath. sin () % (ath 6
HEN BB . SEEEEZEEE h C R EN . Fraki Hisgdk:
o doc__ RS, 2T HHIE None, F R function._ doc_ .
e __name_ ERAMEZM. 75 R function._ _name__,
o __self__ XM None (HiFZ LT —1).
e __module__ & PREE LT B2 FR, 5F AR AT H WK None, £l 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

3.29 #&=#

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  JEYERTREZERIN, BIANRGHSHEL IR T C B, XF ML=
A AR, B I S AR A 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 F{fiAN{H: T CPython #ERAH T HUAYBIE , YA ST VR Sk e 7 MRs 2> gl L, B
R T B A TG o ARG ML FORE , AT AR % 7 AR RS HOR AS DA BB (8 Lt

3.2.10 BEN 3%

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, %él%éif %% 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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HHIER M

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

— /N TiE T Mbytecode g #% & B 175 B WL =
FreR . BARBUEZ T, B BEMBRBRA R .
1 3.12 iz B EH: RS54 8 v e bk
FiH, W BETE Python 3.14 HfS[R.
AR E 3 S 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. BEDTERE
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Hoe— A E AR E 0x20 fif. 127 inspect-module-co-flags 7] BE H B &E N VRS SCIEE

KFEMEFEB] (from _ future_ import division) Wffifflco_flags R IR ICHDXT AT
HiF e TR E R R R B R R B T A Sk B yA R R 0x2000 i FEF R
Python iz A< H | <={#i ] 0x10 1 0x1000 {7,

co_flags HFRYHAAERE PR B BE N ERGE o
WERACH NS R — AR, Weco_consts HIIRER—TRF 2 BR B SCRE A7, s 2R AR E SOy

None,

RAREXB M SE

codeobject.co_positions ()
A ] — AN B A 52 gk byrecode $5 4 W IR AR 7 B AT 1R AT
HEA IR B A (start_line, end_line, start_column, end_column) [ tuple,
Hs i /l\fﬁéﬂﬁﬁpﬁ:«ﬁl#jﬁﬂ% AR MRS . FIME B RS E AT 0 FFER KRG
utf-8 P RS it .
A E R BT BES Bk . MTREAAE XG0 T AR5 R AT
* [ffHy -X no_debug_ranges =f TR
* YEfEH] -X no_debug_ranges BNE—AE im0 pyc 4.
o 5 NTHR AR R )7 E e .
o W T EARSEIL L T i BRI 10 TR R s AT S A .
2k A L, TCA R TR B TRICR T PAH None,
Added in version 3.11.

WE):  DeAR R B R X R R A AL E, X 0] B4 5 24 % 1Y which may result in a small
increase of disk usage of compiled Python 24 /5 F i 25 25 ) 55 flRE o5 |5 JH i) P FEIS A e hn . 5238
S AERRA M BRI/ EUBUE AT ENAR S B (5 5., WTPABEA] -X no_debug_ranges fig 4 THIAREL

PYTHONNODEBUGRANGES IS8 &,

codeobject.co_lines ()

AR | —AN7= A A Kebyrecode i FELEE R B LS . HPERY B — IR —1> (start, end,

lineno) tuple:
e start (—4> int) fCEMXI T byrecode JEFE M0 B M = CAMUFEIZOLE)
* end (int {) RFEMXFFbytecode JEEIR RAI B MR (NMIFEZME).

* lineno @—MMKbytecode JEHINHIAT S int, BCE QRS E Y N B F S scA 175 W
°K None,

FEA A B AR TR AL JE
o PHAE—ATEERA 0 /5 start.,

* (start, end) JEFIRFEIEBWAELSN. Wt vt, X TAEM—XF tuple, W
start BFET % — M end,

s AEMEREEA SRR XT A =t A end >= start,
* ARG tuple I end X§RET bytecode IR/,

TIEIH, Bl start == end WR AV . T IERIERHIR N7 52 PR P AEAE , {Higibyecode
G A BT R BRI LA T

Added in version 3.10.
hz=%:
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PEP 626 - fERUHIHE TR RS #1715 .

g| A co_lines () F¥1 PEP,

codeobject . replace ( **kwargs)

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

Added in version 3.8.

iR 5

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

HHIRE

frame.f_back

frame.f_code

frame.f_locals

frame.f_globals

frame.f_builtins

frame.f_lasti

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

TE 5 A frame J# FT Y42 X A5 44 1 (code object),
17 B 8 8 Pk ol 88 A 5] 5 oby B

"f_code" W%/t object .__getattr_ ,
i AT ERE L2

PN T AR AE B LS 7t

P TERNE (M) 2k A7l

WO RE “HERFES" (XM AT L Kibyrecode
TR ERT])

E2z L]

frame.f_trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_lineno

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

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

3.2. BEDTERE
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PR R I &

IO G SR YA
frame.clear ()

BT IR B iR A 1 2 & or 2 1951 . I B, AR g T — Pgenerator, LA
%%4)%%&?2‘% XA B FATHG Ko RIS (BIARa ik —A SRR e S 68
LiDE

WAL WU BT IEAE AT 255 & RuntimeError,
Added in version 3.4.

B R

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

T 3.7 WU 52 B BUAE [ 4 v] PAGE i Python (AL e A 25146

PR R B I 5, U T A AR A TAR R IF I, SR T2 ) 24 i 213 2 B
ARG . SGE AT AL BRERE, REFPRF R DA AR ER EE . (B Wiry 126 —7.) BRl{EN
sys.exc_info () FriREIWICAHE =30, AR FH N __traceback__ JEPEBIIREL.

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

X S i B [ 0T G, D) el [ 0 0 5 ) 1) T o ke s LR AR EE 3% £ b_nexct JRAE AR 58 BE 1Y
IR

FEIRMER R 1 -
1A A HT R PG AT I AT 7o
rREsmel B A7 UL B PE @ ) % — A 5] I obs
Bl "tb_frame" [ F& #% ZFH 4 object.
__getattr_ .

Bt S R EPTAE TS

traceback.tb_lineno

TR KRR

traceback.tb_lasti

[ 3] P 4TS R G — 25482 AT RE S WAt B AT SRR, AR HE A AR AE € ry W) HBOA PLICHY
except THJEUEA finally AN,
traceback.tb_next

FRIRI T SR IE th_next RAMER I T —2 GEERAERERINY) , WREA F—ZRNN

None,

TE 3.7 MRS S B E 2 T 5
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PR MR

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

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

YIRS — ik
slice.indices (self, length)

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

BSHERR

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

KFEHR

R EXGE EESTELRLL, X HAXT R a2, Sl N R RLHRBOZx 21 . 2%
7R LA X PR P AT N EAE B Se iR, WL ) ik —5. BOriEXT R P E
classmethod () MBI,

3.3 BEFGEBR

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

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

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

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

object.__new__(ckL."])

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

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

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

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

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

object.__init__ ( WU{““]

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

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

TypeError,

object.__del__ (self)

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

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

YIREARE M I A SO TIRTAAERIR SR __del__ () Triks

i) del x HFAREIRRM x.__del () — BIERR x WG UTHENN—, MEHNSTE x 195
FAVHRCAE Ry 22 B

CPython BLfEEM : — 51 FHAEER AT ARH RS0 5 | T E0RZE . EX AN R , TEERRRY G 9
W) I a3z =l 25 BR300 GRS IR R 2 24— S 7 Jai AR & gl k.
WA e A B 25 | %S, XS e H ERRHE B, B2 X5 | FFE [ A R ) BIra i
JRTAR &
hs%:

gc BRSO

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

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

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

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

32
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object.__repr__ (self)
M repr () PEBREEA A H— R B FAFERERR. WERTTRE, XV EM— AR
() Python 3530, BEHE Aok B LA AR BUE N % (R EAE Y ) . RIXRATEE, W
REFERAN <. . .some useful description...> WFLE. REMELIZ —DNFFENE,
MR REXLT __repr () HREX __str_ (), WEEFEREWLGR “JEERX" FAFH
FORBESMEH__repr__ ().
W EEFE S TR, FIf R LR RN S OS F 8GRI R R EE .
object.__str__ (self)

Wil str(object) PARNERE format () Fll print () M LAEM—DXIGA “HRERX" 2k
K RAFHFRERZIR . IREMELIU—A PR 4

Wik Hobject . _repr () MAFKAET __str_ () FAHIYIR W —H 21 Python ik
A AT DAGE 37 3 ol S A il S

WE A object T XMBALI L object . repr ().
object.__bytes__ (self)
i bytes P DAE — X RAGFITERFRIR . XV IZIR R —4> bytes X 4.

object.__format__ (self, format_spec)

i format () WEREL PR, BT % Fmii MRMEAMK str. format () FETEM
PAAR R — SRR 1) A XA FAFER RN format_spec 45000 55 e F5 A% S W A 1) A7 5
format_spec ZEUNREER M LI format_ () WRBIPUEN, At kZEs 25 &3
SRR E R, S AR AR b BRI B

2% formatspec | AR IEAS AL TEVEAOHGIA
IR [FHE AR — AR RS
TE 34 MRS TE: object A B _ format__ J7 ¥ Q1SRG AL ESF5F, a5l k—1

TypeError,
£ 37 MR W) % ¥ object._ format_ (x, '') B AE % F F str(x) 1A F 2
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
DA BERERR R & LA k. A SRR X RATR : x<y W x.__1t_ ().
x<=y P x._le_ (v). x=v I x._eq (y). x!=yfH x._ne_ (y). x>y FH x.
_ gt (y). x>=y P x.__ge_ (y).

WERFE E W SBONBAA MR SE I, & R T RE 2R P B4 5 Not Implemented . #% MR
B, MR 2R A False 8 True, AidaEPr FixX Sl DUR TR, BHansf ez
FFRE TR BRI (BIAFES £ A5 ), Python %R MBI bool () AW E 4SS
RER R

BN 0L T, object BN is SREH__eq (), FFAE B G5 R N B H IR H
NotImplemented : True if x is y else NotImplemented . XfF__ne (), BRiA&
TAEH_eq () FFXEERIUL, BRIEZHR N Not Implemented o WRGEHATZ [AIEA HAFR S
KARBERINELI: B, (x<y or x==y) NEHAEWRE x<=y . BRIEEMRIZE H 04817
¥E, #%%F functools.total_ordering() .
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WA F__hash__ () WAHRESE, THQIET SCR A & L RGE B ] HVEZ L8 (¥ hashable X5
Ao T T ) — eI,

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

LA A IE R R BT Not Implemented PASMUMERT, == F1 = @HE M2 5ILEER is f1

is not,

object.__hash__ (self)

WP E KA hash () T ARG A 200 B R T84, T8 TR A 4R 84U dE set | frozenset
DAz dict. __hash__ () WAZiRl—ANEEE, X4 Foig 4 S ] i T (0 ME— 40 S M2 A
A E s B AIME R IE S 5 R R S A A B A EIRAE i, RPRFENTR I —A T
HIF Xz C AW Az E . Bilan:

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

#E): hash () &M—MDXFEAE X __hash () JFERIEMEFEE N Py_ssize_t BRI,
WX 64 (iFg N 8 ST, X 32 (MR 4 7. W —DXERI__hash_ () WATHEANH
PER/NRRE B AT BB, ARG A TR S A B T . AR X — i T B YA R A

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

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

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

—ANRMBERT__eq () HIRAEN__hash_ () ME&KH_ hash () BRaHLIE N None.,
WM—ANPW)__hash_ () J7EH None B, IZFEM L BIRFAE— AR 7 200 B RG 5(E B 1R A
5% TypeError, H&FEMM isinstance (obj, collections.abc.Hashable) BgfIEHf
HISB N R T T

MPE—DEHT eq () WERFEREKRABLEMN  hash () LB, MHE S K E
__hash__ = <ParentClass>._ hash__ g sUCHiAnRess.

WR-—DRAER__eq () MRFEERMG A SR, W ZAERE X P _hash__ =
None, —THENXT__hash__ () PAE#5| &k TypeError B2 &9 isinstance (obj,
collections.abc.Hashable) VR HIR B AT F X4

iE): EBUATENR, str Fl bytes Xf &1 hash_ () {HEMHH—A Rl AN EEVLUE <3 .
BAREATHE—A~ Bl Python MR P &R EFAAS , (HEANAEAE R 121THY Python ]2 W T ) o

XA R T 1R DR O AR A M ARV ETE SR IR DL R I B TR R O(n®) 52 2% B i
WL IR S5 B0t . 5215 http://ocert.org/advisories/ocert-2011-003.html T i .

ARSI A (H S AR G IR AR . Python AR PRIEIXMUUF ALy Gal# e 1E 32 0FI 64
fikE Bl A —E) .

5 #2(E) PYTHONHASHSEED.

e 3.3 RS B BRA S e A FERLAL .
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object.__bool__ (self)

YA I 75 95 PASKE B LA A DA B2 N LR bool () #84F; Wi%ik[W] False B( True, 27R5E XIJr
VRIS, WAEE T len () WEOUTRARME, ARHARA I ENEZN RN A EH.
WR—AERY __Llen_ () Bi_bool () ¥IRENL, WA SLBIHRRHA I RA FE.

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

object.__getattr__ (self, name)

MERIN BV 5% AttributeError M RMEHAA (FTREEMM__getattribute ()
I T name AN g — LB E R self MZRX AR PR EIEMY| & T AttributeError; B
SEXT name FVEJBYEN__get () IE|%& T AttributeError). HEN MRE (HFW) |8

MAEE S| &% — AttributeError F% .

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

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

object.__getattribute__ (self, name),

HEE: P M A A Vol ) 5 o WSRO T G R W L 4 A0 0T
SHL. B A ik

18— EAEG % ob) . name WFEEFF object . __getattr_ .
object.__setattr__ (self, name, value)

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

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

_ _setattr_ (self, name, value),

52— S | ¥ obj. name. value URERZZEN: object . setattr_ .
object.__delattr__ (self, name)

FKMIT__setattr_ () HHEAER MR AR . WL ENAZHE del obj.name X FiZkf4
R A B
58—l A5 3 obj . name PFEZ T object .__delattr_ .

object.__dir__ (self)

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

3.3. FHKFHIEBR 35



The Python Language Reference, &[] 3.12.3

B SRR 5

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

_dir__ PREUY YAEEZAEMI SR, I HAR [ — AR B R 1) 44 BRI A R AT AR S . R A
WERAEAE, MREG MR AR dir () R,

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

import sys
from types import ModuleType

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

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

sys.modules[__name__ ]. class_ = VerboseModule

fE): 2 OB __getattr  RICEMBRN _class_ KPR R FIEEIEA T &4 --
HEVIFB SRR (RS R B N i AL 2l 1 o 2/ 5 ) R AR .

TE 3.5 IR H: _ class_ BIUBMHCH .
Added in version 3.7: __getattr__ Ml _ dir_ Bz E.
hz%:
PEP 562 - 154l _ getattr__ fll _ dir__
MR TR __getattr_ M _dir_ %L

ScHlHIR 2%

AR EACY— Mg (Bl #ad 5528) mseBl i gl 14> B & S i e 4 2l /e A
(Il fr L AHE i A 5 RIS EYER L) o TEDARRBIT, “JEYE” fei R4 Frh BT A # 28
__dict__ PRURMIEEERI A AR TE.
object.__get__ (self, instance, owner=None)
PO EAREUIG # 2R B CRIEMEDIT) SUZER LI EE (SLOEMEDIR) o Tk
(1) owner Z: ¥ T #1251 instance Je ¢ TRV EIER LB, AR owner 1517 J& 14 T3k 1]
None,
BET5 AR 23R B RAT R B P HEUE 5 & AttributeError R,
PEP 252480 get () NWAH—ZR2ADSERIT T AIXTSR . Python H Ly B4 &R SCRF AL
FesE s B2, FELUss =y TR AT RESORAAT NS4, Python H B getattribute ()
KHERLEAPINSE, TRENR TR
object.__set__ (self, instance, value)

A BT ¥R ABLE instance 48 5 1 T4 & 2800 S Bl 4 Jg A B (L value .

WEWHRE, I_set_ () B__delete () &¥HidaRA N “BHEHAS . WEZHITTES HH
FARA
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object.__delete__ (self, instance)
VA 5 ¥ DA SR instance 4 5@ 09 BT A 3 S 109 S 90 ) T 2k o
RS RSB AT BEAEAE __objclass__ J@lk:

object.__objclass___

JEYE __objclass__ ¥ inspect BIHUEEN R E MO GE UPITERY S (IERBLE I E 1A D
TEAERIBERZITIR ) o« X TR XSGOR UL, © AT RASE W UM B R ER 4 — e e 2
(B T2) MSEBINAE AL ESH (B0, CPython 274 C HSC BRI ARG T ik i B L m k) .

R iR 2%

BUk, At la CAEAT R T g e, M ) BRI g S 5 v i EE 2K
__get__ (), __set__ () Ml_delete (). WHR—-DXMEELT AL FERFIEE D, EHERK
J& T I B BRAAT N R — X i B, E MG, B, a.x ERITTFSM a.
_dict__ ['x']1 TR, R type(a) . dict_ ['x'], BEFRKKER type () M EHE,
ANuFEek,

H2, ASRILBNH e ST HA MRS T AR 4, U] Python W] fE 2> S EEIAL T 6 i A il
AT . X EAR R AEAE PSR WA BT DU RS i 72 SCAR AR a8 7 vk S HASR I i 07 2R B

RS SRR TR AR — N E a. x. SR AT K a TiE:

B
T ] B AN DL AR O 52 B P AR L AR — MR SR ¥ x . __get__(a) .
FBIB
RGP E R — DX REH, a.x SWHEH T type(a) .__dict__['x']._get_ (a,
type (a)).
RYpr
ARG E R — A, ALx WP A.__dict__['x'].__get__ (None, A).
Ff) super (A, a) .x XFERH ESELRIAE a.__class__ . mro_ FERELE LA ZEN
HAEBIFRMIB.__dict_ ['x'].__get_ (a, A). WHE x NEHHREE, WA AR R 7 E .
X F LB 40 e, KRR R B BB T T R R AR A O . R AR T A E
X__get__ (), __set__ () fl__delete_ () WEBEHEG. WREEAE XL _get__ (), N5

JEERR AR R H &, BRAEXT R0 LG I G N SR SRR LT __set__ ()
/s __delete_ (), WER—MEIEHAL: WRHEY RS L, WeR— gt . @,
BRI E X __get_ () Ml _set__ (), MAREIAENEA _get_ () HE. EXT
__get__ () Fl__set__ () (F/g __delete__ () MEIEHiIASERSEREFITFTHIWENL., 52
AR, AR A 2 0 R S5 T EE 2

Python J73% (4] @staticmethod Al 6classmethod M) HhE 1EN B HER A 53
. [T, SEBIRT LT s SRS vk 3k S BN S0 I M I LS B — BT

property () HREURNEAEIREIAI LI . HIL LB B EHAF B MERAT
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__slots__

__slots__ SRVFRRAT AP IER 0T (AFRAEJEE) FFEEIRBIE __dict  F __weakref _ (A2 AE
_slots__ +f @ AU B2 AE AR AT . )

MR __dict_ WIPARZETE M. @A HE W 43 225 04T

object.__slots__

XANRAZ AT B AT AR . AR AN R B S i A8 A3 AR AP ER A1 . _slots__ 270
CLFH IR R O B 23 A BELLE F B AR SE Bl __dict Ml __weakref .

i __slots__ HyE RS0
o MAIREH A _slors__ [IZREF, SEEIR __dict_ Ml __weakref _ JEMERFEZ W UTIRI o

o WA __dict_ AFE:, SEBIEANREL ARTE _slots_ & R A ETAS BRI . 28— RS
H A A MEX 5| & AttributeError, QIR ESHIAH A ERMAE, WERF ' dict_ 'l
ANEFITE _slors__ R A7 51 o

o WIRARARALFIRE _ weakref AP B, WIESLT _ slots_ WA LR HESLFIR) 55 H . a0
WEETREEH, WER ' weakref_ ' IIARIE _slots__ "PREHARFZAFER TS,

o _slots__ JEiB It NS B AL B G A B FERE G LI, L, SRE MEAS RE B i Sl ot
__slots__ 5E XHSLBAS R EBAME; B, BB IRS R E R E .

o _ slots__ FEIHRGYE A RIRT & BRI, R REAR _slors_ AEHFIohEEET H . AR,
FRESPMG __dict_ Fl __weakref _ [RARTATHRE LT _slots__ CGHirp 3 24 (LS A4 T Ao fil
PEHIZAFR) o

o WA ORI EAE AN RSO i X, W) 2R B R SE Bl A B ANl i) (R
I E MR ARSI T R) . XEWERTFI S B RRE Lo RERESTRIN—ANB 11
A B ARG

« WRHKIRA H "variable-length" K & £ A 4 int, bytes Fil tuple M2 E X T AW
*_ slots__* N¥F5| % TypeError,

o AEATHEFERFER [ iterable # T DABEIRAEZS __slots__.

o AR —A 7 HOREY _slots_ WRAA, WZT ML A B DT VERE L4 PR IR AT BT R A
A PR inspect . getdoc () HBIF7E and displayed in the output of help () %y
BRI SR

o __class__ IRMEAAEPI MR RA FFER _slors__ if 231 .

« WML ZEMRWRTT R, AR B A B (2R
WHA 2 IR AAT R 3 RG] % TypeError,

o WA Kfiterator JIT __slots__ W& Rz AR BB R — A descripror. {HJE, __slots__ J&MXFH
— LR

3.3.3 BEMNKEIE

W ARG AR, REXANRE EWA_ init_subclass (). XFE, RS 5E kL T
FAT LR T RE. X5 Mias AR B UIR IR, (EI s K AE e A b ke E 28, T
__init_subclass__ WHEAEMTE L TZINERNEIEA KR T2,
classmethod object._ _init_subclass__ (cls)
M FTAERIRAE T 2RI TSI M o ols REFRRGHTH) 728 AR E SO — Sl L pl ik, 1
TER R R 4 2
BH—DHMENRBETFSH ML FRERN __init_subclass. . KT 5 HAMAML A
__init_subclass__ WIGREA, WY EMTFEN BT SHR S HUL AR, fin:
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(class Philosopher:

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

pass
.

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

object.__init_subclass__ BERIASLETAEONE, RAEREESE ARG & — 4%

fE): TERIUR metaclass K E %Qm%ﬂiﬁ%ﬁﬁ HALPALY __init_subclass__

S ek (MERARHR) WHEd type (cls) Y.

il

Added in version 3.6.

B RYAEN, type. _new_ () KTHNRARIIHANH__set_name__ () BT HIXFRINT

[l .

object.__set_name__ (self, owner, name)
TEFT A #JE owner BRI, BB . S EPIRIELZIE PR name:
class A:

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

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

PNEBEEE_ set_name_ ():

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

B AN LA T S
Added in version 3.6.

pIvES

BOATEOLT, M type O RMER . BB aA R NHIAT, X4

type (name, bases, namespace) HJZEHE.

SRR E £

FO R A A E AT A metaclass REFSEL, BUET 0K — ML IS EI A FoR E
11l ZEPARRBIH, MyClass fil MySubclass #B/g& Meta 5L 11:
class Meta (type) :
pass
class MyClass (metaclass=Meta) :
pass
class MySubclass (MyClass) :
pass
TESEE L HE 8 W ATATT A 5% S8 S R e T TH T ) A e R E b A 7 % 8
W ANRE BEPAT, B RAE U TR
* fi#itr MRO 7% H ;
o WG UICE;
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o HER A A
o BT FA
o BEEENTS.

fi#th MRO %8

object.__mro_entries__ (self, bases)
AR —A I 2 U RN JE type E’J%W MASAEZFEFE TR __mro_entries_ ()
e WRFELH T _mro_entries_ 7?& W AE B i H R B4 i A
__mro_entries__ () WZ5R. iZﬁ%%ﬂZiJﬁﬂﬂﬁﬂ%W%%?ﬁ bases J& Z: W J7 da E e H, I H
WAAHTAR B —A B R R B AR I R R U oo . AR JC AT RE A S - FEILIEOL T, Jrdn
hz%:

types.resolve_bases ()

HEHMITAET type FBIREZE.

types.get_original_bases()
TR mro_entries () MBERZBHREIL “RIAEIT.

PEP 560
Xif typing ASEHURIZ IR AL A% 00 S HF o

WEEHHITTH

H—ANFE5E SO E I 24 Y TC ISR RS DA HE:
o ARPCAEL HEA U E g, W type O
o MR RAOCEMH R type () BB, WHSBEIMECE;
o ARG A type () BSEBIVERRATCE, BURECTHESE, WM FAIRAEMICE.

BAERA R TR N BTG ek (WRA) ARITA TRt (B type (cls)) HikHL.
BT IRA IO A PR X B TR — AT 2R B . WA — M TORFF A% 4k 0, 28 SO
RIGHMH TypeError,

EEZAGLZTE

—HHE TES P IeE, MITHHESENGH 20, WRITEAA __prepare_ B, BERFLA
namespace = metaclass.__ prepare__ (name, bases, **kwds) WIEX A (HA Rz
TEARAEI AP AT S5, WMk B 2E ) . _prepare TrVEN 2SIk K07 % . __prepare_
FJTJBIEIEE’J/B% B SAEAN __new_, (HZ KA WS Z 9B Iz i 44 25 8] 2 885 DB — AN 8
dict

WERTTREH __prepare_ JE@ME, WIS S BEWIIG R — S A FFHL .
hz=%:

PEP 3115 - Python 3000 rhity i
3IA _prepare_ m AR

40 Chapter 3. ZFHHER


https://peps.python.org/pep-0560/
https://peps.python.org/pep-3115/

The Python Language Reference, [ 3.12.3

HITHRER

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

B2, RPEE2Y420 AT BN, FEZEINE LR YA AR JOIEE B 280 R 2 B 44
FRo AR B I SEFI) 5B — N TE S B RV I, BB AN — A iR ) B 2l AR A )
__class__5|H.

BB R
—HWATRERERER LML S E, HiEdVHH metaclass (name, bases, namespace,
**kwds) QIEZXTS (AP CEFE S G%E A __prepare_ [WHE).

R F R E M TSI T __class__ B super, YA%@XT?&Kkaﬁﬁﬁ/itﬂ’J super (
__class__ g, X2mgmidasirtl 2R mas . XEHESHIEAR super ( %E@%ﬁ
g%fﬁ?ﬂﬁf’ﬁﬂﬂﬁﬁémxm o TR 1 16T 214 i 8] ) A 288 s 45 )2 1 A i 45 75&?8’]%*"7”%
FORFRFE .

CPython ET’E.‘&Hﬁﬁ f£ CPython 3.6 K Z JG I RAH, __class_ B fEhEmys s IEUEPE’J
__classcell  ZHBEH LI, WRGLE, BB FAEREYS type. __new__ ﬁ)ﬂ PAfE fig
Eﬁﬁi’@?ﬂﬁé‘%ﬁ% ﬁD%T XA, FE Python 3.8 5| & RuntimeError,

B EARIIE type, BEEALMRASTM type. _new__ WICKMY, PATHSMY A E SCGEHRHE
BRI G2 G R IE H:

1) type.__new__ FESWERMAFETITAE LT __set_name__ () LR
2) X% set_name_ JyyRAFPHHT FT A SCRZEFNTE E B SR M TR 44 BRI TR
3) E%ﬁ%%?ﬁ%ﬁgfﬁJ]mr?%ﬁﬁ%E@Eiﬁﬁg&tiﬁlmiinitfsubclassf () ¥

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

Yifid type._new_ BIE—ANHIRME, JRALAME N a4 S ETES RN R 2 PO 2] — DA sk
S EFENR . XOHEIAE TR, GEWBCIEX G __dict_ JEE,

hz%:

PEP 3135 - iy ey
it Ran _ _class_ 5|

TTEMER

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

334 BENLLHIRFRLE

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

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

R instance AN class 1)—> (E Ik E)4E) SEFINGR A EME. 5 E LT, Mg

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

Return true Q15 subclass N A class W)—A~ (BEAZEE1HE) F2NGR B EAE . WHE XTI,
W& wE I PASEE] issubclass (subclass, class).

X R AR R AT RMRR (GuR). ENRRBIE NI ETESLPRA R P ROE o X 5HT 5K
T?J%ﬁﬂﬂﬂﬂ’ﬁﬁﬁiﬁ{imﬁ&m*ﬁm  AHETEMAEOU N LA S ek,
hs%:

PEP 3119 - 5| A% 2k
o oIy B W oA, 8 b instancecheck_ () H__subclasscheck__ () K F #il
isinstance () fll issubclass () 170, MABTIREH SIHLE H T 01%05 5 0 04l 5 &
KINE (S0 abe B

3.3.5 Rz RAE

Mg 5 2 AR B, A Python [ U 85 ARIC K S A L — Ageneric type fEAE AR F AL, BN,
list [int] XAEARERT AR TR —A List MIYTAICEREN int AL,
L%
PEP 484 —J3W07E:figt
T4 Python Ht J TR BUFRYEMHESE
ZHFI#HE
RFIESAIZ ARG S0
Generics, J] @1 H e iZ XM typing . Generic
A KA LI LB AT S0 I Rl i A R AR AR 25 I R 5 02 F 281 SRy
— AR B AT E L TRIRME VA __class_getitem () WA REHIES k.
classmethod object.__class_getitem__ (cls, key)
Fie I8 key ZACHR 8 ) RALR ] — N FORIZ BRI LT A4 .
MAER b X, __class_getitem () xHZNBCHEE. B, M EPE CENEAA LS
H @classmethod &,

__class_getitem__ fJBH)

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

T o

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

FRUEEDAINE2E B class_getitem () HE LSEBUATRETCIERSE = BAUG A 45 U mypy Fr#l
it ANEWAEARZE FHTFRAPURPASMIHF#H _ class_getitem (),

__class _getitem _ 5 __ getitem _

W, FHTHESEES IR — AR ST HE RN R E EE LW__getitem () SELHIT7
e Ak, ﬁﬂ%%ﬁi‘mﬂiﬁﬂé"JXU‘%le%%*/l\%, M RE WM __class_getitem () KTk,
__class_getitem () WURPHIEAHE X, WM 243 [5]—4~ GenericAlias X4 .

i &35 X obj [x %zﬂ,Wmm%%%A%ﬁTELEMQﬁ%%Eﬁéﬂ%_gaufm_wT

%_class_getltem ():
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from inspect import isclass

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

class_of_obj = type (obj)

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

if hasattr(class_of_obj, '_ _getitem_ '):
return class_of_obj.__getitem__ (obj, x)
# Else, 1f obj is a class and defines __class_getitem__,
# call obj.__class_getitem _(x)
elif isclass(obj) and hasattr(obj, '__class_getitem__'):
return obj.__ _class_getitem__ (x)

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

1€ Python ', I 128 H St @ HAMSRA LBl . — AT J@ W2k ik e meraclass, It HRZHEE
HBAF type FAEHE MHTEH. type WAEN__getiten (), BRI list (int], dict [str,
float] fl tuple[str, bytes] XFEFRERECHFE  class_getitem () i H:

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

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

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

>>> list[int]

list[int]

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

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

SR, AR—DRFBTEX T __getitem () WHENTTEE, MHBGZEATREFECR M. X7
TTA—> B 7 7] PATE enum BB A4 ]

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem_ _,

>>> # so __class_getitem _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

hz%:

PEP 560 - %} typing B ANZ R B0 3
T 8__class_getitem (), I8 BFH I FEM B & 58 __class_getitem_ () Tii A
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=

B getitem () #RUHH

3.3.6 BEHIOTEAMR

object.__call__ self[ args... ]

W ESTE SLE I —A R Ew VAR R A s e T s, Ml x (argl, arg2, ...)
BRET DS type (x) .__call_ (x, argl, ...).

3.3.7 RHlE/AE

AILAE SR AN RS A 4. i B RT3 2) (0 3] kel o 4l) s ek 4 (0 F 30, Hs £
HHABTE XA o B LI A RAA 72 SO s P A [F] 2 ARAET 720 Fu v/ i S R Ay
BhkIHHO <= k < NHPNEFHNE slice WRMKEE, BATE X T4 HWHER . HA A E SRS
}'E{ keys (),values(),items (),get (), clear (), setdefault (), pop (), popitem(), copy ()
PA K update ) Y, BATAT A S Python AR IE F # X5 F{l. HhAh collections.abe
*ﬁi}%%ﬁ%T#A MutableMapping abstract base class VNMEARIEH___getitem (), __setitem _ (),
__delitem__ () Mikeys () MY EALRAE TR Ik W2 AR append (), count (),
index (),extend(),insert (),pop (), remove (), reverse () fl sort () Z V%, #if% Python iR
i List XRAME. fefa, P RALE W & SCF SXliid__add_ (), __radd__ (), __iadd__ (),
_omul (), _rmul_ () M imul () FFERIIUME (FePhEE) MIRE (FEE); ENRM
& LHABBUEIZERF . HAME B AT AL contains__ () JFEAARF RSO in25E
73 AT WUR, in WY IRRBCE: TS, WY 248 R H A %ﬁl\l_i%uﬁﬁ’%%ﬁﬂ)?ﬂ%[ﬁi
M__iter () HEPAAFERHMEREZSPEE XTHU, _iter_ () MY4RARTZA5E: X
TIEF, R 243 i

object.__len__ (self)
T TTEPASE N BT 1en () o BOZIRIEDRGKEE, PA—A >=0 BRI 1oh, ik
—RRARE L bool () FIEMM __len () JyiR EME TN EAEA /KIS R A
HABE.

CPython F{{f: 4l fifi: £ CPython v, ZIKK i K HHE N sys.maxsize. WIRKE KT
sys.maxsize WFELEHEME (U 1len () FIHEL 5| K OverflowError. ZEj IR EAL M 5] %
OverflowError, WHEUHENL  bool () Fik.

object.__length_hint__ (self)

VM ¥EPASEIL operator. length_hint () o WiZRFEIXRKEAMITHE (TRERF /N
TBRKEE) o KB A— >= 0 B REMEHFTPAH Not Implemented , XWMAES
—length_hint__ H SRR — R, B EaiieE N T ERE, A ERIER G
o

Added in version 3.4.

flE: DIl TR =A L IR . AT

[a[1:2] = b

NG

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

HABTEA A HE . BE 220 Y) )7 TLEZ DA None %P4z,

object.__getitem__ (self, key)

T MITIAASE L self [key] HURIE. XFTFsequence S8, Fes2 AN AL, MR mTEm, €
IR BESCHE s1ice MR R HERT ISP LZ AT . AR key AN LR, WIRBES| K
TypeError. QIR key PRI ATEE PASMAE (TEFATAEAT 30K 5 | R )5 ), TR,
M5 K IndexError. X Fmapping JHL, QM key HoAF] CRTER®H), WM YF]% KeyError.
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filE: for EIEANEERTINSWIFHHR IndexError DAEIERHUINE] 751 1255 .

fiE: M A — A class B, WRE U RF R ¥ _class_getitem () i AN J&
__getitem_ (). IgZM_ class_getitem__ 5 _ getitem__ T fRENT o

object.__setitem__ (self, key, value)
P AL B self [key] WE. WESFIE _ getitem () MlE. AAREIIIEN
ZAN PR T35 B AoV T s N, 502 P AR VP e R T . AN IERAEY key (E 5
RWFENYS__getitem__ () FEHEOAHR .
object.__delitem__ (self, key)
T M VEPAEIL self [key] WMIBR. HEFWE__getitem () M. AXTR LI
N Z AL PR T 75 i i SR RS A, SR R AR RS TR . AR IERAY key [E TS| K ) 8 N
5_ getitem () HERIHHAHRE .,
object.__missing__ (self, key)
WrvE dict. getitem () FEHRAF|F U B IR I DASEEE dict 12K self [key].,
object.__iter__ (self)
W ESTER B — B an ) @iterator WHER A o U YA 243 [ — /BT ROEAER 0T 42, B nl A
XIS AR R PATIEA . X T, TR 240 1 i S T AR
object.__reversed__ (self)
W (WRAE) 29 reversed () NE BRECE A DASEIL a2k . B0 2438 [l — N H7 DI
PN ERELR TR R E RIS .
MR AKREP reversed () K, W reversed() W E ofE0H bR F| £ H ¥ 5 X
(__len__ () M__getitem__())o CHEFFHPILHIXS G M ANFE R FEHE L reversed () JF
AL S S A SE B A ML reversed () ik
WA RINEEEAF (in Flnot  1n) i@H DRI TIE N ER T ZOREI . AT, BaAZ T AFEHEDA
TR EH R EA PRSI, XA TR G AR ] RS
object.__contains__ (self, item)
Ve 7 YR PRSI A B 354 o AR item 2 self TR 5 W BRI EL, A AR [l . T Wi 26
BU ARSI 7 B IR S 1) B T AN A2 8 (T
MTREN __contains_ () WIRE, BARIPREESessnlisd icer () #HTER, AR
flif__getitem () WIHXFANERMNL, BFEZ 45 Pyt .

3.3.8 E{FFHE

S8 SCOAN I i BIAT B 2R R E PR SR (BB BOR REBEA T OL0B5E) TRt
AR T3V B 24 PR 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)
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object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or__ (self, other)

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

AN T YE R I AR R S IR SR T2 B, B V%R ] Not Implemented .

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

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

object.__rfloordiv__ (self, other)

object.__rmod__ (self, other)

object .__rdivmod___ (self, other)

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

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
P X 207 R S LR R (e H) BAEBMHBEREBHE (+,- , ke /, /0%,
divmod (), pow (), **, <<, >>, & 7, |). ﬁ%¥ﬁ11AfEﬁ%1’E§&KB'Z?%$H&E%3 HLA 5L
KRBT R i, SRRk x - vyl by BHEA_ rsub () FFEMZEI—A901,
MY type (x) .__sub__ (x, y) iR NotImplemented BPESEH type (y) .__rsub__ (y,

X) o

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

fE): AR BRI E R AU ZE AR A — A 128, HAZ 7R TR e B Uk,
TR T AR R R AR S O i o AT AT S T R E A SRR IZ AT .

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

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

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

SIXH AT RAEZELMITE, SRR A Not Tmplemented o QAR ARAH TR HI BRI A7 B0 U 7%, WA
BN None — i I_EEEEUJ@, ‘B 2 Ao [ 3R A S 38R
%ﬂ?ﬁiﬁﬁ]ﬁﬂ%ﬁwﬁﬁ? QR ARR [E] gk - BIA__add_ () - RN SANAEEAZFEA R, Xt A EAR S
IR
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object.__ior__ (self, other)
P X 25 R SE PG R I ARR (+=, —=, *=, @=, /=, / /=, %=, ¥*=, <<=, >>=, 6=, "=, | =), X
Ty 2 SRR TERAE OO self FEATIE R0 HR ISR (G5 AT LA self (HIXH A0 20) . AR
FATTERYE L, BEEIRIZ IR B Not Tmplemented, JJAH S 1S 25 K AECRE ] 18 23556
o 2RV, R x @—ANHG__iadd () FFERESEG], W x += vy BENT x = x.
_diadd_ (y). W _dadd () ANFEEE, BFEWMHE x.__iadd__ (y) iR[M] Not Implemented,
WP x.__add__(y) Mly.__radd__(x), WX x + v RE—FE. FERLERFLT, K
{EWT RE S EOR BUIAY 45 1% (B WL fag-augmented-assignment-tuple-error) , {H 474 5 Fr bR Fdatsi
1 —i5 .

object.__neg__ (self)

object.__pos__ (self)

object.__abs__ (self)

object.__invert_  (self)
T AL — e B ARIBE (-, +, abs () Hil ~),

object._ _complex__ (self)

object.__int__ (self)

object.__float__ (self)
A X 267 Y DASE I R A complex (), int () Hl float () o W 243R [ —MAHE AL (H .

object.__index__ (self)

P ITVAPASE L operator. index () DA Python 7552 Foii iR A7 % G 4y B EIOR R 1 3
& (B RS2 N ER) bin (), hex () Al oct () pRED. fAAEIT R IAECEN S8 TR 5 E.
WA ] — AR
WK EN  int_ (), __float__ () F__complex__ () WIFHN N EREEL int (), float ()
M complex () FFEIEK_ index ().

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
P FHAX B8 7 R DA B Y B B4R round () PAJ math %K trunc (), floor () Flceil (). BRTHF
ndigits {545 __round__ () WG DLZ HMX LT 5 IR RMEAR N 24 42 JEXT R BN Integral GEE
g int),
WR__int () B index () WARGIEXMNWERE int O KEHRE trunc ().
TE 3.1 SR B int () BICY_ trunc () WHREC W .

3.3.9 with F4) L FXERLE

ETFXFREZRE DL, BB TENTw ch i5a) I EE S W T RS0 B SO BRAR AL P
AR Fre5is AT E R SCABATA i Ee . sl with 354 (FEwith 32 &) vk ), 2] DA
HEIRENIrEREH .

R SUE B R ML I BRI S A A SRIR A, BUE TR IR, PRI SO SRS
BT B SUE AR E 25, 7S typecontextmanager

object.__enter__ (self)

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

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

B IR X A T BT 3C. BB RE TS R SGR IR . R BRSO TR
IR, = ASHHKEA None.,
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WERFRBL T S, I HA R RO (B ek ) . MRS [ B . A RIS, 5
5 FFAER I Y B L AR A
R __exit_ () IR KA AN T, LR NENTHL.

hs%:

PEP 343 - “with” {4y
Python with iFHIIALTERIE . FRARHB.

3.3.10 EHIHEACEPIMESH

AR 2R AR, BRIAS i B P B 28, BIANTE MyClass A HE B2 R g LR
case MyClass (x, y) LN, EREMH XA, i L—A _match_args__ JgVk.

object.__match_args___
WAL FE A AR N — AR ool SN T G B S H0 ), 07 B S 4R
PIEAS N KSR, HAL __match_args_ RxE N EAE R KT R RPN T H %
MO

263k 8, WNAR MyClass._ _match_args_ 2 ("left", "center", "right") MEKEH case
MyClass (x, v) BMZEHT case MyClass (left=x, center=y). iHHEETSEHEELT/N
TEET _match_args__ MICREMEE: WREIERTEE, WEVLER 5] & TypeError,

Added in version 3.10.
hz%:

PEP 634 - 5L B P
£ % Python mat ch 4] 1 ARG U8

3.3.11 EHIZ PR AR

Zeh X PMSCH Python X GARAE T —Fh 02 R N AR 2 = 8 R p) 07 30 s id i P B 2R A
bytes Hl memoryview SEBUH, KBTI AE =)y PR SLAIIMY et X AL
FEIRGE XRALE HHAR 2 C LRy, (HH) Python SR SEBLZ ML L2 T BERY -
object._ _buffer__ (self, flags)
MM self RGP IR (B0, M memoryview #iE#:) . flags SHUR ARG K%
XTI RERL, X 2 R [ i) Zerb X2 A ikif @ Wl 5. inspect.BufferFlags 2l
TRRERAR SERI T3 BT IR AR ] — A memoryview XK.
object.__release_buffer__ (self, buffer)

24— AR KON PG B R o buffer ZHURAEBLZ HiH__burfer () iRIEH memoryview
X4 . W B R ATAT KRB R o X0 . By YA 243R 8] None o ANFFELRATAEA 7
1) G XK G NSRS ¥

Added in version 3.12.
hz%:

PEP 688 - g% np X Bpil £ Python Hra[ ijji]
5| A Python __buffer__ il __release_buffer__ Jjik.

collections.abc.Buffer

Zenp XA 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()
>>> 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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34 #HBiE

3.4.1 TIERMR

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

fiE): MAFA types.coroutine () RffigenE Masik [l ) generator iterator X5t J@ T ] 5%t 4, H
BRI __await ().

object.__await__ (self)

WA [B]—A~iterator . N 2495 F e 52 Blawaitable $t4 . B, asyncio.Future SZFL T M ¥ERA
Hawait £EXAHIHE .

filE: AREFSASK __await_ FRR[EIAGIEAC S P R G 2 sl (G AT A BRI, A 2
T Blawaitable X5 R 3 PATHESL R BARSEEL (W1 asyncio) €@tk

Added in version 3.5.
hz%:
PEP 492 T A ] SRR S 0I5 B .

3.4.2 HIEMR

hAEAt % J@ Fawaitable X145 . MREAPAT A AES T await_ () HEARHGER k=S LRSS
WPATIF R MR, ERER25]K stoplteration, MiZFHN value EHERAFHOREE. W MES]
KT, EWERSEHRRE. WA Y H 5 ORI StopIteration 3.
PR EA T, ENRT AR N (B WA R - R0 7 k). (B, 54
AN, MR A B SRR
TE 3.5.2 iR S o SR — MR —IR 5| & RuntimeError,
coroutine.send (value)
FFGEK A IR PAT o« WN2R value *ky None , BCRFEEMTHIE__await_ () PR EIFERARAT
—Ji. QR value K None, M7 ¥ENG BILH FEPMERMNIERERN send () k. HEER (RIH
{4, StopIteration B2 Hfth#) 5 Fidxt __await_ () SR[EEIEATIEAC A S5 R
coroutine.throw (value)

coroutine.throw (type[, value[, traceback] ])
EMRRNG KR ER R . WITEH RS SBOR MR RS throw () ik, WRAFAE
BT B0, ZS R G . HEER (IRIIME, stopIteration B2 HAbRH)
4§5Li£5<¢_await_() R EAEATIE ARG RAH . R R RTEY MR Nk, R[] (%
M5
TE 3.12 JRA ST 55 A% 44 (typel, valuel, traceback]]) T\ # 7t I W] REFE AR £ 1) Python JiiA i %

coroutine.close ()

TR MR B A SR . WPRIMERHEER, WAL B ITA SEUD PR 1 2R AU
Wclose () Jrik, WRAFAEZI L. RIFELTEHE ST K GeneratorExit, MAFHME RN
HAS. &5, WESYPEMCHEERIT, WEERAARPIE5.

YRR RIF B, S DA EAC BRI AR R A Bl P
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3.4.3 FLiEME

TP REAER _ anext_ FYEFRHA RSN,
S EREE A fEasyne for iR .

object.__aiter__ (self)
WAGRIE]—A~ FrF i RERXR .
object.__anext__ (self)

W AR B — A T F AT R el kAU Y — S5 R H. Yk USSR Y % 5] k&

StopAsyncIteration 4%iR.
S AT IR R I— DR Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

Added in version 3.5.
TE 3.7 MUPSE R 7E Python 3.7 2 i, __aiter () AILRREI—AS T S 4pf ZIFREQEARIT N7 % R % .

M Python 3.7 FFHf, _aiter () AR — 5B AR SR Ge. 3R ] AT ] 2 At X G 6 4 5 5
TypeError %ij’eo

3.44 RE FTFNEHEE

FPEFLERER LT UEZEN—F, BREBIEH __aenter Ml __aexit  JyEiEEIAT.
S BRSO BRI Easyne with AR
object.__aenter__ (self)

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

X ERMUT  exit (), [CHMKBHET BEUAORME— T F 43 7.
Sl BOR SCE BRI — A

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

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

Added in version 3.5.
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cHAPTER 4

HATIREY

4.1 BEHGN

Python £/ 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
» import PRI
* type B,
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 ¥Rk {EmE:
KA 55 Rt ype ST AR A, FAT ARSI, (LA FRALLHISN. 7
H AT AT SR BRI A, (8 UM & 269280 7 PEP 649 19 Python 3.13 o {0 i 70 Fl k.
B S AL o
o HRRET T R 6 MARLSAIE.
o BPREE T S ORISR, V2 SRR A TERREE A AT, (LB (A b )

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

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

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

o PRI P RN R & vield, yield from, await B(:= ik, (REREXIELY
TR I Y AR S 2 Fe i )

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

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

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 1EHR{E
WId £ vpe TEA AN T B REE 0 VM R AR . IR PR3 Tl 2 20 s ok B n 2 As &

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

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

Traceback (most recent call last):

ZeroDivisionError: division by zero

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

Traceback (most recent call last):

ZeroDivisionError: division by zero

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

AT A T B0 T 24 0 8 I 1) 44 SIS N 1 R A SRIHEATS I o Bl TSR AR Fe i
DI BT B 514

from typing import Literal

type SimpleExpr = int | Parenthesized
(M T—F)
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(B E—H)
type Parenthesized = tuple[Literal[" ("], Expr, Literal[")"]]
type Expr = SimpleExpr | tuple[SimpleExpr, Literal["+", "-"], Expr]

WG RABERAE AT T E A 23 N TSRAENG, XS H e 15 T SRARL I (P B 1 44 FR i A 4R el
WA T e B A i
Added in version 3.12.

4.2.5 AEHBZTEFZRIGAIT
CPython Eeff:AIHI: JiI PRI 2Bl builtins__, PERsBORERTSEOMAIT. JI P s da s
a2 BN % i mpor ¢ builtins FHIN HUBHOZHIE P I BE

5 — A AU B POAT A O 1 B A 44 S ) SE B bRl 0 AE K R A 44 2 ) P IR R 4 R
__builtins__ RIWBIAY; X% — N7 — MR (TG — 00T 2 6 1R 7 ) o
ROAEOLT, MFE _main__ #URIE, __builtins__ @i NERH builtins; HFEATMTHAMAL
Berpiny, __builtins_ N2 builtins B H SR T A5

4.2.6 53BN E
] 7S B BT R LT AT T S SR A o X 2 DA R AR 4T B 1 42:

i =10

def f():
print (i)

i = 42

£0)

eval () Ml exec () BRECEAT R 58 BEERET Y7 WAL FRAARAT 44 Bk o 44 B ml ALE TR 38 10 R iR 4 sy i
A [ AT R AT AN R TE SR L iy A SR, TR TE R R 44 2SR exec () Al
eval () BECH PIESEUNRER MR 4 2S 0. MR A E A0, WE S FBEHT
P o

4.3 iy

S5 2 P A AR R 1 T 8 A AR DA (B AL B DR A 7 3 A PR — BT 2K S SRR R I 21 1Y
PEE F1A, BT LAY T A AR Bk 2 AT i 3 I A R A A A R 14 A R R 1 H Al AR B
A3

Python f# i X AER M B 2T I B 3 (BIANT A PR ) AYMEIES] % 534 . Python 23 B 1 DAE
iWraise IHAIBAMG LRH . RELHEEEL ry ... except IRFPRIGER . RIEAK finally T
AT R T RACHD , BB, RIS Z AR AU R R WA AT -

Python [ RALFR 2 <21k B S AL PR AT DARR IR B 2 T A A M8, HAESNZ R iTT, B
BB SRR B RN B (BrARE M TUR BB A B A AU B ) -

VR ERPUE I, RS S Z IR PRI IT, BRI R TO6ER.  Toie@MF R oL,
ERMSATIREWIER, RIS RHEN SystemExit B,

SRRl RIEBIKAR IR . except TR ARIGL B RALESE: BRG] 5B 1) 2 82 H s
aF 2R o SERI R AL PRI, AT A O S B AR BRI R

fiill): 5% B A2 Python AP A1 . H N %5 RETE Python T2 B AUAR IRh AN 28 % 354 2 A ol
AR, AR A2 AN R & Tz A T AR BT (R -

U LR R 2 R 5 S B AR T AR TE R R i R A R AR AT
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TSy 5 &) NS oy ERIRRR LA Meraise 15 &) /NN raise WEAIRIRIA

[l
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SNRS

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

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

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

Y import IEAIBEIATE, PREMINE __import__ () eRELSBLIR . HAW AR 5 ARG ALH]
(BN importlib.import_module ()) Al BE&HEFFLSE _ import_ () A TNTH CHIMITT R
RSP AL o

WA RS, Python 25 ZRIZAH, QAR B LA #—4 module X4 HHIlafb e . WR
FREA PRI AT, W25k ModuleNotFoundError. 24 &R AN, Python 2508 %
P AU AR R G E AR . X SE SR AT DAE ek (8 8 T SO AR 1 22 Bl B 1SR I DA iR 9 g

1633 UM P A FACHE HOA 50 495 PEP 302 08~ BER . K& FRA LKA
LB N GA RSB sys-meta_path RIFHK. MAD, XK 20 LR RO
(=, 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,

I 2[F 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 RIS : fEZ FiIfY Python fiiAf, Ak de B R ] o 2 235, BIEE MR [IBCH AR, H
e ERAS . MESHIRAE S AU, (B HAE 55 A B
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

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

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

5.3.4 TEE

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

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

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

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

p—

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

& [A] None,

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

£ 3.4 BN S JUHAR B AR £ind_spec () FFREUT find_module (), JREHCHFFM. BA
EVRF AT AN IME S g Se T, (A AN STEE RSB RLH £ind_spec () WA HE.

TE 310 B E: ARG find_module () MFERS| & ImportWarning.,
TE 312 fRAEYSE T find_module () B E. A 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)

(BFET—H
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(R L —5)

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

THTERLA R 401y
* WRAE sys.modules HAFFERTEL MBI R, SABREST LR HR]

© FEMBEAFPITHIACHIZ 1, RBHIFAFAET sys .modules o X —mfRKHE, FOMIZBIEIHY
ARE (PLAREEFM) A S BUERHIRINE] sys . modules AIBj IRAERIAE I T B FCHRi%E
IEAIER IR 0L B 2 U

o AR RN, WS - R ML - EM sys .modules HFRERR, AEMMEAFAET
sys.modules ZAFMIBHL, DL RATATVEA I S na g s AR T > IR B AE AT P . X S
HOmEARE, S5 AR BRI B R B L sys .modules i,

o TERTRBIESE BHIE AR IATZ AT, P AN SR E S A RSB (e Em A= Bl DA bl

“_init_module_attrs”) , SIS 4238 5,

o BESIAT 2N AN 2, LSRR OB a4 25 6] . AT RS E RTINS, BN
RO TE SR T N A AN 2

o TEMBGLRE T QIEH %347 exec_module() LRI A —E MR TE T AL AU I M AYRTE .

TE 34 M EE: SARFGE LTS T IMELSE R T, XEIEPLH /2l importlib.abc.
Loader.load_module () JF¥EEPFTH .

5.4.1 Ingizs

PEHN R A SR L O B I B T BE: AR B AT, S AMLEI A A importlib.abc.Loader.
exec_module () FIEHEAN—NSERPATHEINT S . M exec_module () iR 1] i 4T ] {E AR £ 1%
TR AR A0 R A Bk
o QUSRARHLE — Python Bl (RN BEARCHLEZHAS BRI TR ), MBS %A1 4 R4 25
[ (module.__dict__) PHATEIBAAAS .
o WEMEANTCEPATRE I, BWi%5]1 & InportError, ANilfE exec_module () HA5| %L1
AR Ay HoAth S 3 L W A5 35 -
EFZEN T, ERBANELETLE R X5 ZEHER T find_spec () HEFHRE—AHAK LT,
HrApmE#s S wih self,

% importlib SEHLiE G L HE SR M fE . TR BT sys .modules HAFRMBIHA FRRKBURHON & . R 2 18] 50 i 2 Bk
FAMBATRETE sys .modules W E & XE T RMSCHBREST R, APRIERETEH A Python StBl AR .
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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¥:.

1E 3.4 BUHISH: load_module () J7IAM exec_module () B, S AMLHI & XM B A AR 5T
AR EE -

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

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

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

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

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

TE 35 WMWY 8 H: Y4 exec_module() B F X {H create_module() K & X B ¥ 5| &

DeprecationWarning,
TE 3.6 UEE T 24 exec_module () B X{H create_module () KE X T| % ImportError,
TE 3.10 iRAEE: i load_module () ¥5| %k ImportWarning,

5.4.2 FiER

AL EALH] (B4 import1ib APL import J import-from iBAJEkH NER __import__ ()l
AN AR, AR iy 44 25 1) R SR — AN AR R T R 485 . Bltn, WRA spam H—ANT
Wi foo, MIYESFA spam. foo ZJ5, spam ¥FHA N4 SH N FHHE foo B, RABLEA W
N SRS

spam/
__init__ .py
foo.py

HHH spam/__init__.py HHUTFIATHNE:

[from .foo import Foo

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

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

iz HGHE H 1) Python Z AR5 HIN, X HERWRES S NEF, HE L LS ARG — N EARE.
R — SR URARA sys.modules|['spam'] fll sys.modules|'spam.foo'] (FIUNHE ik
FAZ R, W5 E A s HTE B foo JETE.
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5.4.3 ERIBIRA

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

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

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

ModuleSpec,
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 JREYSEET: _ loader_ HWIHWM4Y5 _ spec_ .loader fi[f]. _ loader__ BE#ixHHIT
JHE Python 3.14 1414 .

__package___
B __package  J@MEF AR E .. HAALACH—NF4FEH, HAIPAYS __name_ HUHIF Y
. YEHE— R, H__package_ (HNV MW NH _ name_ {H. SBHCONZ MR, XFT
R package  WAMEWSTFAE, A F LRSS NI, 1555 PEP
366 T fRE 40T,
PR __name_ B SR K EREHGT A B AMXT S A, FH K& LI PEP 366,
RELHBRE__spec RAEFXAEME.
FE 3.6 RV _ package_ Tl 5 _ spec_ .parent HAHFME.
FE 3.10 R ImportWarning FESFARLIEZE _ package_ fU# parent B#5| % .

7E 312 Ry s s Y4 BB & _ package_ W ¥ 5| X DeprecationWarning i A &
ImportWarning,

__spec__
__spec__ JBMHLABENTE T ABIHET L0 H P BTHAR I . X __spec__ A IR K 7] B
VER T84 25 8 2 B 18] nds e n A . ME—MBISMNE _main__, HH) __spec__ &L if
JUTF %4 None.
24 __spec__.parent RIEN, M __package  fEEIRYI.
Added in version 3.4.

TE 3.6 WSS 24 _ package_ RE XK}, __spec_.parent &#HIERERDI.

__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_.

1 312 JiUW 3 module_repr () [ Python 3.4 L #EF+ . # Python 3.12 HE i FE IR HAN AR
(1) repr T E AR A -
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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 .

Eizﬁﬁﬁﬁﬁ%MTﬁ?%ﬁﬁ-mwiﬁoE%Zﬁ7Wmmﬂiﬁ%?ﬁﬁﬁﬁﬁﬁiﬁﬂﬁﬁ
A R .

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
FARASF A M sys.path_importer_cache B4 H ARG T B AR B A 3R 25 PR AT
RAREEE.

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

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

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

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

5.5.2 BBEEFEERBEMY

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

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 [R5 find_spec () BT find_loader () fl find_module (), XWNEIMLEZBC HFH
M, (H&FE find_spec () KE LB .

RIHM SR H AR TRES LI F A ER i — A L find_spec () » RHERRE
JaEs, XN TEISEZ . (B2, WREREAHERS FEHLT find_spec (), XPMEHE
TR S 2

find_loader () #%Z NS4, WESABMTEERELFR. find_loader () R[F—/> 2 T4,
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 ().

£ 3.10 R A RSN find_module () Ml find_loader () MRS K ImportWarning,
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TE 312 RS E: find_module () f find_loader () B##%.

5.6 HMFEESARSE

ﬁ%%ﬁ%/\%%%%ﬁf%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
NIEHMAT N -

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.
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5.8 X _ main__ fJ45%EIN

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

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

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

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

o RXHAPIR

o —ci#IH

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 *f Python 3.3 5| A T4 % = 7 &, PEP 420 A 5] A T find_loader () il 1E N
find_module () E‘J%ﬁo

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

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

PEP 338 & L AR AT .

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

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

6.2 &%

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

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

atom
enclosure
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6.2.1 #RIAFF (BHR)

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

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

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

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

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

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

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

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

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

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

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

(K

6.24 JIxR. KRESFHANETR

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

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

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

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

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

range (x, x+10)1],

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

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

Added in version 3.6: 5| A T B &S,
TE 38 BT yield Ml yield from fERRIREMIEM I S .
1E 3.11 WU T A FUIFTE T8 R B3 X rp i R S AN R R i =25 1

6.2.5 KRR
BN SRR T R b S s R 5

list_display = "[" [starred _list | comprehension] "]1"

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

6.2.6 EAETR

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

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

LR E—AE R ARG, N — R FR T AUk E . MR itdnE S
i — 2 FEKN, HOURS M B APOREFFMAZIELEX G LM HES N, LGSR
Pt U A R S R T R A T 22

ZEAAREN () R AT mE R T .
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6.2.7 FHRR

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

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

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

FHL IR ST F AT 4

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

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

Added in version 3.5: ¥R F| FHLIE R, FIH PEP 448 $£ 1,

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

X BUE R B R SO E 2 B A R R ERS e —35r. (BABER, BRI Nhashable, Ik
BT TSN R ) B (A SR R s R TR B s — A (BIFE SR A
MSCAR) KR e

1 3.8 M5 5 7E Python 3.8 2 i ) 7 Sdfl S a b, I 30 E U BERIMERYSRAENF . 7E CPython Hr,
HEETHYORE. MG PEP 572 i, M 3.8 JHih, BT HPORIE.

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

generator_expression = "(" expression comp_for ")"
A R R A A — R R AR AR R . HAE S HE SRR, OBIET B BEE & A 2 M 5 4
SEAEE SRR .
A R R P AL BEATE AR R R nexe () Frkmymb g AE A gokE (S
Tl A A R R a0 o H2, IRZEM for FRINE AR RIE WO RISRAERY, PRI E B sl
B e A s R U E SRS N B, TS RAESRIBCR— MBS A A . SR for TRIDA MR/
M £or TR N LRI LE A TIEAEANZAE N BIORAE, RO EATTAT BRSO T M 22 ATk A 52
FHREURME. Bl (x*y for x in range (10) for y in range(x, x+10)).
5 SAE R — SRR A T AR . PRI S IR A —7s
N ST P A RS AR B U AT, S8 IR UE XA ds P yield flyield from
SRA g RIA AL asyne for TA)Eawait Rk, WFRHN 4 £ m & RA X AR RIL
AR Bl P R AT R, R E T P kU (S W5 2 K 2.
Added in version 3.6: 5| A T B 44 fligs #=1k2,
1E 3.7 JiUH)3 8 A5 Python 3.7 Z B, b Eige bl i fEasyne def pFIFF R EL. M 3.7 JHR, {E
o] R SR AT DAGE T 720 A il i ek 2

TE 3.8 HRUMEEH: yield fll yield from fERRRHREMIEMEH OB .
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6.2.9 yield k=

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

yield_atom
yield_from
yield_expression

yield ik AF 8 Lgenerator pREL B asynchronous generator PRELEt 74 1 2| R it 2 BB 7 pR 5 8 Sk N SR
Mo TE—DEREURNE yield Fik A S MHX AR EUE R — A AR, MAE—asyne def EREUW
PITEJT B I LEaXASPIVER BRI B — A e A A T ek . il

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

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

T ENTSRINEE RS ISP, vield FRsUANGRIAE R T 5L BEHE S ORI s a8 5
e SR kA — 7

T 3.8 MR8 B 5 1A S B S UM AR il 2k s U B S AR P ] yield 263K
NIRRT A R A, S IR R R A A e B A AT RN A

A R AR I, R ]2 AR AR B IR AR o SRS T A IR 42 ] 2 it R R T
1o PATHRESAEX N BRI R THEAPOR IS4G . X, eRE S PATEI5E A yield 2k, 7EX
HERHRHEE, AR R expression_list M{H, MHUIR expression_list
YRR o] None . XHLBTERYHE, Wi Ui A Rk ESHR 2 B0 B ROk, L3 J5) AL B8 24 w98
E L TROTREr . NESRAGRAIEAT S8 A PR AE 4 o 24 e ] FH 2R A B AN DT IR IR A TIN XS B4
HEEATAt S yield Rk g — MR B9 oL e & —E . IR 25 yield XA TIRE AT
PRIk e next () GEFREML for B next () WERED WERHN None, 7 HAh
WO, AR M send (), WEEHRRE N ZITERIE.

PrA R 2L A s BT PR AR R AL BT yield 20, BAIRAZNADA, HHENRRITTASE
FE o ME— g DA B BB REFE AR EAE yield JE A2 45 MR FUARSEINAT s 42 HIBUE R HAS B A v
T

et ry S5F P LA A EAR R VF yield ke QSRR BERAE (B85 VTR T e IR g dsc i [l i)
%;%Zﬁﬁ?&ﬁ@?gﬁﬁ, R AR5 g c Lose () J7ik. close TR AAVHMEM RN finally 1
T AT .

Lffif] yield from <expr> W, Bl Rikslaig — kxR AR A G ™ 4
AR 2 B 1 A 18 20 24 i 2B I O YR IR . ARl send () 2 ABIME A RAEAT @ 1 chrow ()
NI S5 5 IR A T Y 7 YR W 2 AR 45 R R R A WESR AN @XM L, A A send () F55] %
AttributeError B TypeError, Mithrow () RALRI5] & s AW FH

YN EEAE TN, BEI KR stopIteration LA value BIES MY yield RIKAXHIH. BRILA
1EG| % StOpIte)ratiOn I A, WA AE TR — R I B 3 e (T4
JAR R Bl —AME) o

£33 B I yield from <expr> PARAEIEHIRLS — AT 54
4 yield Fih A RMETE A M A ME—F R, F55 0 DAIS .
hEz%:
PEP 255 - 4 ik ik 28
1E Python Wil AZE JS#8 v ield A HIHR L.
PEP 342 - jifi o 345m 74 25 i 2% S B plp it
Mg e AP FINESL AR, A H T AR 1R T B PR
PEP 380 - ¥4 TR 2500151k
GIA yield fromiB¥iRil, VA EHIZATL FA 4 -
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PEP 525 - b/ ik %%
A 2 VMR BRI B I REXT PEP 492 JEAT 3 R $2 1L

4 i RR-R B A A

XAT/NAIA T A AR BT T A i e g AT

T AR AR i O A E AT IR DA AR 5 #8251 & valueError 5.

generator.__next__ ()
TFoR— AR A BR R AT B2 A R IIAT yield 2k U A7 BRI AT 24— AR Al e Ko
i next () PRI IATIE, MFTHY yield ik E N None . Bl 5 kS T3] T —
A yield ik, XA ARRF PR, T expression_list WHSWERIIS  next_ ()
AR 5 ARAE B T AR N —MEER W5 % StopTteration R,

BT AR R A, Bl for PR EUE NERY next () BKEL

generator.send (value)

PR PATIE 1A A RS BB “ R — M. value ZB08 R 2411 yield Fik 4R, send ()
7k 2R A BER BT PR AR R —ANME, BUE W AR B A PR AR TR — AR B & 5] &
StopIteration. MY fsend () RG34 MARE, B WU LA None /ENHH S, HHX
35 W] DALY yield ik,

generator.throw (value)

generator.throw (type[, value[, tmceback] ])
TEA ARSI E 5 K — A58, IR IENZA: AR BB = A B —AME . QSR A s A Tk
NAMERRH, MRS K stopIteration . WERA MR KA IIRE AN T, 502
SIET H—A75, WiZSw G a i mor.
IR, SRAIAE RS0, KR raise X@TFHI.
2R T I A, SR —F 4 0=, 0E R 3 IHMUAS Python 1. type S0 h—A~ 5%
WA, M value N R —A- LB WKL value, VIR type 153848 R IRE— AL F] . AN
WMET traceback, TXWRET I RE E, BNE AR value P _ traceback_ JEHHS
2HEA
TE 3.12 WU ST 55 A% 44 (typel, valuel, traceback]]) 4% 7 FH I BEXE K K Y Python Fit A %8
generator.close ()

TEAE A R BRI B 5| & GeneratorExit, W Z GAE MR EFEEY . M5 %
GeneratorExit (HHTARAMIKIZFH) WA R B HIH & . WA= E T —AME, XHs
5% RuntimeError. QIHAEMARS | KA HMRY, EEBEHRARAE. WRENSNE L H
FRESEERE N Cclose () NeiT{azE.

L]
X HUE— MR BT, 7R T AR A e B B AT

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

(BT —H)
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(B E—H)
>>> generator = echo(1l)
>>> 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.

XTF yield from T, 20 “Python H 2487284k Wi pep-380.

SEEFBRE
1E— A asyne def & SCHY R BB 7 ¥k B EY yield 38 3K & df — 4 05 1% o8 B0E SO —

Aasynchronous generator K%L

BB N R Ay, B SR Bl R A AR R G A R . IO SR %
iR 2L A BRI AT . B A AR Gl R e R B B asyne for iR, RMUUTHEfor iR
A AR AR TR

PANAEA T AR AR W T iR R [l awaitable XF 5, ATRAEMXTRBEF RN B30, BPIRRE, AT RN
HIFES—A yield Fah, IR ELHRIEER, 1 expression_list WERFIGERFHIE. 5
s, HEEWEA RIS SRS, FRME R YHIIE. 1O WK
PAEAT R RIS o M IATTE RS i 2P AR AR 1 5 SRR I R — X R G IR I, A% R ECRT AMJECIR
SYREEIAT, A5 yield Faks UL R T — AR . IR AT Z )5 yield Fabh A BT IR AT
BB . WRAE__anext_ () LM None, HMEIIE, WHRMEHasend (), MEEHRRRL S
HRITIRIE.

MR AP A g b N break. WHITMESSWIGY, SO AR MIRANEN , A i 22 i B
PERF AT AT RES | A i B ) A R SO R SO R - VR A B T O AT 55 1) 2 i Jo 301
e, BURTE S A A SR RSO R I B IR PR IR . SRy 1B LR RO, R 7 A2
Wi aclose () TR R K P 720 A piialis AR S5 2L s T e & R RIR PR A 0 B

FE AR i R A, yield FakA VR BAE c oy SR OIE . (H2, AR — AP A e e A
258 (TR EOR I B8 A BIR ) 2 BIRBEKIZ, 1 then a yield expression within a try &
Hyrpy yield ksl REF EUER M final 1y TAIPATRI. FEMAFOLS , W iis iz 2 5 i i 5
PHOEEREUAE 55 P BE g R 55T I 1) e P AR -1 A i ac Lose () IEFFBATInR I IR 4, AT 72
VHEMTHEER) finally TAFFARAT

HT RETEF A IEA LG A T I ZACAE IR, S EIRN 2 e L —A> 445 5%k, B — DA lids
ERE R Haclose () HPATZMFE. XA 445 S0 PAE A sys.set_asyncgen_hooks ()
Ry MERENRR, FPAREE IR T MY 445 S OAVEER LML .. A X %45
TS 22 R BliE BB AL Lib/asyncio/base_events.py [ 1Y) asyncio.Loop.shutdown_asyncgens 3£
b8

yield from <expr> FRFUUIRAEA A s ek B b O 51 KB iR
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SEEPBR-ERBHE

RATF/NIA T P A R B AR IR BT T il A il e A A T

coroutine agen.__anext__ ()

R — TR, EAEBATI A TFRIITI A R U\ YT vield Fikal (it
ST, M5 R BRBOBAL_anext__ () YIRS INGTI, M) yield kU pEL
TR S REUICN None , EAEETTITEAREIFTEI T vield #1551 yield #5510
expression_List M £ /5 MINHENTG| %19 StopTteration AL, MRS LM
WAt T AR, WIS PRSI Stoprayncrteration i, Sk
AL 5.

WrkEE Rilidasync for MR -

coroutine agen.asend (value)

R ANRTEERET S, EAEBATI SR % R g AT, SN send () rk—FE, It
Tk CRGRT —AMELG TR AR R, H value 25023 BRI yield 2k L5 R . asend ()
5 TR ] )R] SR SRR [ A g e AR N A, HAE NS | &K StopIteration, B
WA R AR A TR N — MESR B E] & StopAsyncIteration. Mifflasend () KJF
A AR, B PA None fERIH IS4, RORIX B A A AR yield FikK .

coroutine agen.athrow (value)

coroutine agen.athrow(gpeL»uMeLﬂua%w%]])

RE—AEREXR , ERTERS AR E T K type AR, TR %A il B 4L
P AR —AME, HAECABG| &/ stopIteration . WIRFHEMASBAT4ET—ME
B, WAF X AT FE R 5] & stopAsyncIteration i, WIRA i B BOA IR 1L A
W5H . BEIE T A, WY SR SO TIZ i PR 4 T SR R TR .

TE 312 MURYBE T 55— AN25 4 (typel, valuel, traceback]]) B4 7 I I 1 BEFE A K i) Python Mt A< HH %

coroutine agen.aclose ()

R[] —AATEERERS G, B R AEIB AT 1) 5 A0 A A eR RO (S A AL B — 1 GeneratorExit,
WRAZ R R BOE R IR . K P E5| K GeneratorExit (T RAMHRI% &) Wk [0 (Y
WEERFA R AFG]I K stopTteration . Jig L1 I 20 A A i ik [l (4 4 fif I At W] 45 75 %
455K stopAsyncIteration . WERF L AWML T —ME, ZTFHENRET] K
RuntimeError. QISR ARG ZALMHMTR, B aWEARA TSR RS . RS
B S E 2 T S E I #HE USSR aclose () KR [l — AR ST i AT 25 70 4

6.3 F&

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

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

attributeref = primary "." identifier

PRSI URAE N — A R @ 2R S, ZHOT S SR e bR bE . Bl S0 S gl Bk = A
PATE EFRIRAT A AR R M. B A S 0 R BURIE SR 2 5ok i g . XA — @S | i £ ek 1E
T REFE A AN A B X 42

PR RN E N EH_ getattribute () FYEE__getattr () KRB E L. R EA
__getattribute_ () FEIRE—AMEDE WRBEEAT AN 45 % AttributeError,
WRF| & T AttributeError I HXRHA _ _getattr_ () ¥k, WIRFWR ¥4 R R .

=A% 3 5 B SEBIPAT R T R S MZ A A P — AN e R . A —A2 2 58 AT Rt A
T B2 3% [l —~ GenericAlias X4 .

subscription = primary "[" expression_list "]"

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

JE B DA B AT W R AE N — A LR MR R &, — A T A R B e L getitem ()
M__class_getitem () i H A2 K ZFpMEERIE. 2 BUB RS, FRik om0 R AE 45 %
R AL DAL A XS TAEME & __class_getitem_ [iiAE __getitem_ [JHZE

MY, ESH_class_getitem__ 5 __ getitem__,

WRFBASNR GG B —MNES, ERCREAUEIREB GRS A FHE tuple. fEHARFI
T, FIEASNFRFPORAE NS A e 18 S (E

XFANENR, AW G SR getitem () HATHBURLE:

LS. AR IS ALE— A mapping, WK GNFDAUREA— D PAIZBS A (RN R, T
FHRAE AWM PR BGPTSR (E . W BB R — B 72 dict 3K

2. JFH . MARIERL R —ASsequence, MFRIARFIRUARME R —A int H—A slice (W FTHI/NT
e, WEIFIIEEG TR str, 1ist fl tuple 2K,

IEATEE NI R BB X720 RS SRR IR A0k A, WEFIPERIE T RS 5m
FIPNK ARG RG I SH__getitem () Jrik, FUBLZBIRGL, = [-1] FREE = A —I. 45
RALBAR—A/NT I A B B AR, hEURAE SR 51 S il A H (AZIFUR D) .
TR ARG SV R SRR e getitem () JETHESEElRY, I ES AR T2 FH 2 2
MBI S o

0 L HAETRIEA], LR F 4. TR R MR TR B A4
e

6.3. [FH&Y 81



The Python Language Reference, &[] 3.12.3

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 . IR I — ks, W EOE 202 Rk
—MNEBE) R BRI — MR R (SR R E B —TY) , XL start, stop fil
step BIERF BN FAXG TR . ERAERA, AHIFER I None ik,

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 () JEMX AR r XS ) o FrA S8 e 2l sl ok
). WA X & — T RIER Biparameter F)RATEIE

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 F{{EANGET: LU Hn] BRI 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

TE 3.5 MUi s o pRBICUE A4 AT AR < f0 <+ PRl U ESETRRIRAE BN 27 () 25,
MR FSHOTREERTE PR () Z 5. B PEP 448 it )3l
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 MRFEAS IS 208 & —7 . UREBPITret urn iGAIEF, R sREUR H 1R [ 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.,)

BCIZF AT B ARRIRA__pow__ () J7TIRR HE Lo

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 * ) ¥ HSHM R . IS E i E DA ECT:, S0 — DS B RO 5 — 15
BLHURFA . FEF—FIEOLT, PN B A R 2R BR S FH T . FE G — PP OL T, TP
B ER ;s ERE TN AEC i 2S5 .

Mz BRI AR mul () Bl rmul () FEREE L.

BT @ (at) W H AR EH TR . %7 N Python 87U SLH LI 54T

Added in version 3.5.

BEAF /(B /7 R Fri S EIR . NECE S EOR Sedc i A [ 2R 8. BEBUH R
—™ float 1, FERAHFE R S5 RAT R HKL; BB 45 Rt 2 ) floor” sEGHAT R ARBRIEMSE R . BRAZE
MizE k5] % ZeroDivisionError 45,

s ERN__truediv_ () fI__floordiv__ () FERHEE L.

BEAF & (B K B — DS IR E S EI AL N ECESER et o MR 2R AL, 5%
HEXF| K zeroDivisionError B . SETLUCNE S, Hln 3.14%0.7 %F 0.34 (Al 3.14
T 4%0.7 + 0.34), BLUzBEAFMERNIEAERSSE M EIER8 (B2 RF); S5RNLEXTE—
BT AR A

B S BB R A DA TSR x == (x//y) *y + (x%y) . BEA/MERSHEWE A E
R divmod () SEEIFF##IT: divmod (x, v) == (x//y, X%V) e

B TXECFPITRLE R, R s AR R EEH T IATIHR FR RS (ORIE(E) « 47
g Ak A A 2 WL Python [ 275 1) old-string-formatting —7 .

BASE ] AR mod_ () FERBEE L.

Bz BT, BUZBEAA divmod () BRECRHOE L TR WRAER DAV abs () HRECR %
k7 S

BHAF + (addition) K4 H HSHH A DS EEE BAERET:, SCEESAARIZEB P . FERT—
FE T, WP O MR ZRBR EHN .. TG — MY, RERAT R I PR

Wiz BRI AR add__ () fl__radd () FERHEE L.

AL - ) BB S 2. NS ECR enld i e R 288,

BB B A AR sub_ () FEEAE X,

VB4R abs (x%y) < abs (y) EFCFF AR, EXTRAHNE, BT&AREE, HAEBME RV FE. B, Biey
A4 BB Python V7 55 80CH—AN IEEE 754 SURSEEHUE, AT -1e-100 % 12100 HF 5 1e100 MHMIESRYE, HHE LR 2
-1e-100 + 1e100, EZFEHME FIFHF4T 1100, H3 math. fmod () R[EIEEE NS BA 58— SEMERIE A, FHit
TERX G L PR ] —1e-100, falfhy =58 BT BRI o

2R x R IFAEREE T y (BB, W T AMAETE </ /y WL (x-x3y) //y K. FEXAES T, Python £ [l j5—
AGER, DAMEAARFS divmod (x,y) [0] * v + x % v RERHL x.
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6.8 BLEH
B RLESEI ISR TR AR

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

Sy = KR O G (A o TR e Vst > AT W > 5 I e U3 (= OAed AR A R VRS
MWz BRIl RN 1shife () Ml__rshift_ () FYERBE L.
FH n gl SUHRE pow (2, n) BEER. 7o n e LoNFRPA pow (2, 1) .

6.9 —fiEzE
SRR % AR AR S

and_expr
XOY_expr

shift_expr | and expr "&" shift_expr
and_expr | xor_expr """ and_expr

or_expr

& BRI O S EAE AT AND (2558, SE AR E b 2 — AN ES T and_ ()
B rand__ () FEEJTVERT H E S

~ 3B AR R A L S B XOR () M5, SR N BERESE b2 — A ES
T__xor_ () B__rxor__ () FRRITIEREE XS,

| 1B AR O S OR (ARS8 LR, SE A MBS E by —NEE T or ()
B ror () FRERATERE E SO .

xor_expr | or_expr "|" xor_expr

6.10 LLEIEH

5 CR[, Python H Ay WEGZH PSR, IRTAEATIEAR . BAALEH. 7—45 CAFZ 4
ET a < b < c EFERFB NS GER AL N AF

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

Wz H &= Ef/R(E: True 5 False, H&E XY & 7 ik n 5Bk I HE /R{H. 7EMIE LT Python
FHEM/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy BgoRE—K (B
BFEETY x < vy (ENERE 2z #FASHERIE) .

IEP PR RIXFE: W a, b, ¢, ..., y, 2 HFEK opl, op2, ..., opN HIEIEZHSF, W a opl b op2 c
... v OopN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

W a opl b op2 ¢ NEWRETE a fl ¢ Z[HFATEMTILE, HIt, Wx < v > z XFFNEERT
EEER (BRMWITFAKTE ).
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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 REBHAM N ERBOA LB IE, HIENTSMREIAR LA
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>yvandy > zBERT x > z
x <y and vy <= zERT 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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®5, BeziR AR E A WR—BEX T getitem (), WY HACY AR IE AR ERT]
Fiffftx is y[i] or x == y[i] HFHEAEHE/PMIRTIS5IK IndexError R x in y AN
True. (WERFIA TAEMEAREE, WERTin 51K TIZRH.)

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

EPATHR/RIBETEOT , 804 FR A TR flE e, AN ES e B E: False, None,
A ERECTEE, DA TR MEss (UREEArE. ol %, 7, £A5KREES). Tl
HAEER S N B . P H & OSSR AER R bool () FriEkse filHZHE.

BHEFnot FHELSECNIRMER4: True, B4 False,

Fik x and v BN X SRAA A x A IRNER BIZAE s 500X y SRAE IR ] g S .

Tk x or y EHERT 2 RAE; QR x MENLRENZE; SR y SRAGH R M HEE R .

TWYERE and flor FERANKRBIILR W AEFNIZEBLR False Fl True, T &R MG 8K MBS 1
TIRRA LR, BRI s R— Y4 H R 2SI B i FEA BAAMER 7455, #ikxs or 'foo!
e EME. BT oot MATE—AHE, NEHSECMAER T A SR B AR /R (Fan,
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

WS XL & T A KSEOV RN AL . TEEEE lambda FksCEIH BB 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)

(BT —E)
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exprl (expr2, expr3, *expri4,
expr3, exprd4 = exprl, expr2

**exprb)

(R L —5)

6.17 ERFMEH

FFF Python HIBBATRIMLSEIF HEAT T 845, Mimitfed (BoedbE) Bt (BagheE).
HA BT NAZ AT BA S . FRIREIA BRI, R EAF A H B3R . M T
BNEBEANEZ AN (AARZEMRNG ZEHGH).

TR A A AR RS A AR e, HRA ks S Brlid i e 2 4 B

P,
EERF ik
(expressions...), 462 U R 5 1 Rk X, FIRER,
[expressions...], {key: value...}, FHER, £5587~
{expressions...}
x[index], x[index:index], x (arguments. .. W, Ui, WA, BESIA
attribute
await x await Fih
= i

+X, —x, ~X

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

<<, >>

&

A

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

¢ D

iE, 1, #A47dE NOT

e, HEREE, B, BEER, HURC
T

L

it 5 AND

Fi {5k XOR

Fee OR

FLAIE A, LR I BRGS0

not x /R i dE NOT
and fi/RiBHE S AND
or fi/RZ s, OR
if-else FhR A
lambda lambda ZEiA=
- [ERER
[FIfiR

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
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AR DA BRI — AT NS AR (BISME DU MRS None, W AR A = A AR A4 it < )

7.2 {EED

BT A TR0 () SRERIRE, PARIBBURTEST AN R 1 8 b1

assignment_stmt = (target_1list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ™)"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

| "*" target

(HS PR —35 T BAe | A, 33CH 71 7 ATEE X )

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%.

IR RRIEE AR (F13) mrg=CtHH e i, MBS EHSI . sk ) g
IR BT, A% T AR G b A B AP TIRRAE D P oA R, RIS EAR T 2 T REs | R 7. &%
FhZEAU R B AR AN S | A ) S8 B R B E LA (SR A EI R —37),
KMRAE ) B AR R 0] DVE ST S-S S o550, HAAREER AR =8 IaHE .
o R BERYENEHANIES . "JAVESTRIESNRE— IR, W RBRIES % E R
o I
- WERHRRE S A ESTSWE R, Xk mE” Hir: Wizxgzboaich5H
PR 5) 2 TS — R[] TR0 AT 26 AR X 5 o 2% AT 3 AN S5 i T ) 045 A 2 22 A 40 I e Tk
HMEHARZ BIE B bR, Zal kRIS R RO IRE S N E B A2 AR, SRE%n]
TERXT G R R T R R RS M E H bR (ZFEPUAZE) .

= 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 WERBAVCAIRIAT (25K) -

- WRZLA R BB T Y4B global Binonlocal BAIH: ZAFRREHES & ) 14 8 M
TR 44 2 TR R 42
— N ZAFRER BB B Rt A 2SR s nonlocal g MIANZE 4% 25 [ AT 42
WL AR E W40 MR B 08 . X W] B T2 AR 40 5 B A FRRO R S5 | VR
E, ERIZA G ARG R HA RS (WURAFTE) .

o ARSI SIH PR ERRNSHCRE. BRI A — B TTIREJE RS

BEWHFE % TypeError, ZAER B RIG I IRIEXT ZIE LS 5 1 JEPE st B eEH TR E
W25 k55 QAN AttributeError HIF ARG EK).
R WX G LG HEYES | AR BT T AR 2L, WA MRk a . x AT PAT
) SE E e (AR SE BB EAAE) K. ZAMHR a.x ¥R ENELBEN, HAaEDE
AP AR S E . I a . x PR MBI —E 5 AR R JE v anda M ik = Cag m— 1268
e, WZEM 20— H 0 S S A E AR H

class Cls:

x = 3 # class variable

€ & A}
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(R L —5)
inst = Cls()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHAA—E MM TdaaEtE, flins property () BIHAFALEE

o MR EARA— IR 510 R RA SR PORIE. B RS E— ARSI g (a5
) BADBR (BT ) . Bk, EZahRERE A LRI

R R — A EFIN S (GINsNE) , SO A — R AN e, RN b P8
JE o ERMEIUN—/NT AR AR VR AL, P RHE SR SR (45 AR E R 551
T, GARRGIEIMIERE, fF25]% IndexError (AHHEUT SR RE 51 A MBI -

U SR B — XS (BIaNFit) , FARLAUR A 5% R SR B R 2R A, SRS
Hh R AR AR B BB G A BB o X T] DA R — D U SN DR A [ S 1
AT DAUREA A (SRR R ATTAE) -

MTHPEECS, SRM__setitem () FEHMAESHIZSEL.

o WRHA MR BIHRRBRAXSYORE. BN Y477 E ARSI SR (FlmsE).
BORMEXT G 2 12— M FEZRBIP PN S . B R0k, NS ERR AR E B 15 R ok A
RN BRI E . BN AEN 24 88 R Foh il Wahn Bk,
KB RI AT EN TP RERTFXE . fa, BFERFF0 G AR 51 )
ﬁi%?g)#o YIA B T Re 5 BORE F 2K R TR], X & 7E H bR 2 fe i a0 eiAs H bk 5371
FIRNIE

CPython E{fEANG: 7E4RISLBF, BARMAER Y /E S ZB N AavEME, Josind mjkE e RS AR L
MrBEgads, SFEON KIS IR E .

BRI & L EWE LTI SHEFANESE ‘R W50 (flila, b = b, a &I ARE
HIME) , (HAERES S BNZTE 2 AN ESENLEELHIHTY, XAERSS NEE. B, DAFRFE
FFATEIH [0, 27:

0, 1]

=1, 2 # 1 is updated, then x[i] is updated

hz%:

PEP 3132 - §"JE ] ;R0 % P70
Xt *target FRPERIRIVEILA

7.2 ¥EEREIES
RV A AR A BT A o ot IR A R —

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ni—n | n__m I Wx_n | "@:" | n/:" I "//:n | no—mn | Wk kT
| nys—n | Neg=m | ne=m ‘ nA_m | "|:"

(HS PR A —3 TG =S B AsE . )

ISR IRAELTE R H AR AIZh A FSRAE (5l EE AR, Bl AR R R e), A
PIA RV E RO Y B B IR (LA TR 1 —otis B8, FRIFEERIES RS AR, B SBoRE—K.
W ETE I x += L AIAME N x = x + 1 PGRPUEF S EFMARCR . TEM IR {ER R
A, x (URPORE—R. mH, EREIOLT, Ehaizie RedThy, Wit e —
ASBRT GO AL H b, 2 BB R AR .

AT E @R, SRR E TN A TR AT E TR I, ali]l += £(x) HhEER
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alil, SRJERT £ () SRIEFPITIMESRE, BIFHERE R a

B T AE N E A R IR(E S ST A2 H AR B SO i‘ﬁ%mﬁ{ﬁ ’7 PR R A58 Ak 2Ly 55 2 e R (AT
7[?]0 Rt BT ATREAFAE FOCBRETT MR BIAME DL, s fETE AT —otis Bl 58 —ots i
HIAl.

T RIET R AR, X E BRI R % T Ao 504 & b 0 S IRIREE ]

7.2.2 HiREMBEED
i TR SR BT ) 2 R TR A TR A ) 6

annotated_assignment_stmt = augtarget ":" expression
["=" (starred expression | yield expression) ]

Tl A5 4] EIHET AR H R,

Xt BT B A RAE H AR 0, SRS e 2R s A ot A S ORI - A— IR
BB __annotations_ W, RE—MRAERATE (WNAASPRELR) B BIPOREARER T
Yo BEIRMA R EH HAEZE BB AT AR AT I R S e ARt & B sh B

XA AR E H AR OL, RS A Ik, AR BoRIE, HASRAT.

%ﬁ;gﬁﬂf PREVE IR N BARTE, WA RO A S Jei A i By AN A s BV S
H

WERAFAEA T, AR ERIRE AR EREZ BT (WREN) PATSEFRiRIE. AR RS CH
PREA FRANTFEAE, WIRRERR X B ARoRME, (ARJEH)__setitem () Bi__setattr_ () JMERSb.

hz%:

PEP 526 - 28 i brlE R 14
PEBOEIN AR R (BT EMSLBIAR) RAIEE, AT Rk I TRk

PEP 484 - JOMHLR
BIEBOEIN T typing BEHRDATE NSRS SRR, nIRs S/ A TR A IDE Bril i .

1 3.8 MR T B A AR IR A VAAE A 1D AT AR I 28U e R AEL. 2 2 aakal (1l
RIEFETHTCHELN) 2 FBORERH IR,

7.3 assert &%)

assert 15 AR TEAE PP AP AR T = B0 feg (307 2K

assert_stmt = "assert" expression ["," expression]

A assert expression T

if _ debug__:
if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

if _ debug__:
if not expressionl: raise AssertionError (expression?2)

PA RSB E __debug__ fil AssertionError f§n AT EARMNE & AL, N
BACH _ debug_ fEIEHEILT N True, FEFPRILI N False (A QATHEIN —0)o AIRALES
BRI, MRS AR A 2o assert TR S AR AR . 3 BN TR R R B P e R ek
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BT BB MEGBERR — B2 R .
MfEZ __debug_ RARAN. %N EAZRIEITEMRGE SN HE .

7.4 pass i)

pass_stmt = "pass"

pass R— MR — BEPHITH, H2ERKE. BEEGLIEE LHRE—RE N EFATFERITE
(CEAR T DB i g ARG IR

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del &4

del_stmt = "del" target_1list
BRI E Y, SIRMERY € O N AER L. AR FREAI ], et — LR
H ARG R I B3R A 20 2 A5 1 VA W B B — 1> E AR

AR B A SR s e Ry i 4 5 A P RS R A AR 905, BRI i S R AR AR R A AR —
R global AP, WRIZAFRARGHE, 251K NameError,

JERIET U HIBCRITI R BN ER 2P B8 FH B SR AU 5 R — DDA BEAR S TIR(E S — DA 26
A=Y R (EE X — sl TR X R ER) o

FE 3.2 B R FEZ HIRAS T, AR AR N i S AU b i B A B, R R 24
25 ] R R AR

7.6 return iEfq

return_stmt = "return" [expression_list]
return fEEIE LRSI BIT BRBUE SO BRI AU, Ao BT 308 iR Er A .
IR T RA IR, ERPORME, BNPA None B,
return XEIFYUHIREOR A, FHAFKIKATR (3 None) 1R iR M.

Yreturn FEHIRAE B — DA finally TR cry IBAE, % finally FASEHIITAEFE
1E B R AL

AR R A, return EAIFRE AR SE BT S8 StopIteration #5]% . REME (40
WENE) S48 E— 1S EH & StopIteration il StopIteration.value B,

E— NS L ERBEET, — N Wreturn IBEMERFHERBC % WHFHFH
StopAsyncIteration ${5| K. —PAEZM return IEATEF AR NG R BT S R EUEEAH IR,
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7.7 yield i&)

yield_stmt = yield expression

vield IEAITEE X LA [T yield #i%5 X, yield 150 AT F 2R A WA F R0 yield k=i ay st b 20
W EdES . B, PAR yield i5/7]

yield <expr>
yield from <expr>

SEFT AT yield kiR

(yield <expr>)
(yield from <expr>)

J

yield FRXANTE) (AL E Lgenerator s T, F ELACHH T2 1 pR B sR B S A ol BiUE X
] yield 5t A ABEASZ E SCBIHE A 2 25 s o 5 {1 10 PR K

A Kyield B XEEMITTESFyield 75X —7,

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

WER A P IFRIA, Wraise KEHFIR Y ANEAEARBY 5, ERPHN EFas 7% . AR L FR
AiEEEE, MA51% RuntimeError SRR AL T4 IR,

MM, raise K —PNFAIORMEN ARG EMAUN BaseException B FRELH. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

U SR KB A2 BRI — I SO HUREIENY ¢ raceback__ ik, fraT M0l
—ASERTFH with_traceback () SHH A BB IRHIBIMING G (It B — 5592
HHEWRIGBAISH), iGch:

[raise Exception ("foo occurred") .with_traceback (tracebackobj) }

from THIH TR WRGIMZ T, WS A Rk KB — A TR R s, s — A
FRAR—AHEO], EFHEN __cause__ @t CH— DA S EME) BOCBKEIPTT | RIS g
BREXR TR, XDIRFPEBI B A8 7 5 LB __cause JEMHOCERE B3|
K FH . MRS R ARG, WIS R BT ED -

>>> try:
print (1 / 0)
. except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
print (1 / 0)

A

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

(BT —H)
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(B E—H)
raise RuntimeError ("Something bad happened") from exc
RuntimeError: Something bad happened

M EGA A B TR AL PRI A T 0 5 W T | A AL BB ) 2 B s A . S AT DA o i
Mexcept i finally TR MFwith BRI, ZHHRFRFPOBKERH AT _context__ J&
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 FA)HHEE None S 22l fim DA i -

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

SRR S AT A2, A AL R (5 LT ey 35 5 — A
¥E 3.3 IS None IXE 8 FHAE raise X from Y HH Y,
WINT __suppress_context_ J@MmFRMEIFE LI X EIER.

£ 3.11 RIS T WRE S ST Bl Wi E excepe TAIPYIBE, WA SN raise IFATEHGI K%
SRR S R . FEZ BB, FERTS | A% U S A e B AR A 1

7.9 break &%)

break_stmt = "break™"

break fEIRIE_ E RGBT for Biwhile MREAITHRE, (BRI BLTZIEER AR o6 Bl 2R E
SCFHRERI AR .

ERALRITIINEIER, WREEA LR else T4), WaBbdZ 4.
WA for ThER b reak FTAL,, ARFRAE G H A5 2 PREFH 2 Al -

Ybpreak FEHIGMAE M — WA finally TAR cry i, % finally TH&EHHIITAIEHEIE
EPiR 3 E2
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7.10 continue &%)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

7.11 import &4

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifie:
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

LAY import iEA] (R from 141) &3 W AT
LB, AR W BE S B W R (A .
2. TEJRERtn 44 2SI PR impo rt WA R AR BT AR BV T SEE C— P AR

MIEREG 2D TR (HES 0 0) SRS PR AS1R 2 BT, Q1R X 28Ry 3 a0 U 7 1Y)
import 7],

BB, BIERAINEER AN AE T N A 20 A R E, P i T s A2
PRI B AR, DAL AT T 5E il S ARG A B TR . R — R, AT e A
BOCEARE], S RAEMIR IR, BRI TRIHACRD A R A T 4 iR

USRS AR BT SR A, AT LA I LA =0y X — 2 AE Rt 44 2 [l 2
o BRG] as b, HE as FRATRS SABIRIE

o WEREA R E AL FR, AU AR frm SR P, WASBR A 4 B 0 2 21 Sy i 44 25 7]
PR B S AR5 -

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AEBNZEN:, WHE]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

i
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import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound.
—locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RS EOREfE R WARA
EXL, BUAR TR, Hh WOz i e Lee A4 TR, 75 __all__ g 4
FREREW A A I L M7, WR __all  WAHE X, WAH LRSS ESERI G4
2RI ITA AL T RIZFARF () T8 FK. __all N4 AFEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WAELAFEA R FA - from module import * - (UFERIHZEG B AVr. ZlAe K ek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AEH A E BT AR RS .

58 —{H 775 | # module, filename, sys.path, sys.meta_path. sys.path_hooks %%
{4 import.,

7.11.1 future i&%4)
future % &) J&—FREFXTARIEAR IR 2, 18 BB R Y, 24 (6 AR o 1) R SR B> Python 4T HRCHH AL
SRR A TR O S

future TEAJH H B2 AR TR 5 P 5 A TR UER Python RARMMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™"

feature = identifier

future FHAJLAHESERIHTF LA AL E B, w] DA BUTE future 10) Z HilAT HA:
o B SCRY AR (WERAFTE)
. R,
L, R
o HoAth future 1547 .
ME—F5 L future IR AJAYRFIE A7 E (2L PEP 563),
future 15/7) BT )2 F B BTG 7 52450475 9% S~ Python 3 BTiAT] . H A 145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
s

future 1EA7EJR 15 I 2B AT MR R X2 A T8 SR A0 o 3 A A A [R] 0 AR SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, i as ZEAE PR A AR D X, AR future 15A) 60 & AR MG FRE
W25 | K& rie i i .

EIEE TS SCHATA import iEAJAHF] : AEAE— DS SCRAFA U AR ERIER __future_, BRTE
AT futare 15A] T DA E ) T A

F N B 4T IHE X BT future 1545 5 (445 2 1

TR R AN SR B AR AR 2 Ak

[import _ future__ [as name]

X F9E futare 15475 B R R4 B0 Rk TR LB EERR H1 A48 import 1541

FEBRPEI T, BB R exec () il compile () VEF 4R A RS a2 s 30 F— MU 44 future
BRI M 2 R kel i future 154 BT SEBRAGIEIEANE Lo BUAT ] DA AL 4 compile () HY
IS HORE R - TS 1% R R SRS T RN

TEAZ B AR R AT A ALY future B TEMPRERS 210 BB AR R —AMRERR )R 3
T -1 358, HEAT MRS TRIIT, HIiZBEAE S future 154), BRAHER BN SIE IR
PATHIA Z SR 5K

hz=%:

PEP 236 - 1% __future__
X% __future_ #LHI AL

7.12 global &4

global_stmt = "global" identifier ("," identifier)™*

global {EAEAEH TR YIRS . & EWRE TS bR R iR s & R i, B4
JeAE IR E AT REAN FHE] global 4T, Aad H fAR Bt AT PASE a4 Jey AR e I A s B A 4 JRy AR
TEglobal iEA)HH| H A A FRAGHE [ — A E Y% global 1Bh) 2 Hi AL E Pl .

fEglobal EAIHH A FRARER E B S, MARRHENwith 1B except T4 HFR,
AR for TEER E ARSI . class X, BREUE X, import HAJSAS EFRESEE,

CPython F{TEANGN = 2410 X SEBLH AR50 ) ZR g 1) IR R, (HAERF AN LM X R A, AR
K SEBLPT BE S MOA SR K, TR AR R e 1 5 S

R TER S global BXHRNTEITES . B global B4 B AT A IS EAEH . 475
o, CETEIRMLA N E exec () RBCFAFHR BRSNS H 1K) global 1EA)HA LM ¢.4-1% ek K0 FH i
RS, AL SFE X AP AR P RIS A & 2 B S R B0 AR AS H Y global WA . XA
FEE T eval () fl compile () KiK.
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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,

hz%:

PEP 3104 - Gjn Sh2 130 i) 44 P
i Knonlocal AL .

FUTF DHER I nonlocal @XMENTaRHIHE I HAUSTE 5 H— Ui g LV . Z2Wglobal
[ EESE S 2

7.14 type 1&H)

type_stmt = 'type' identifier [type_params] "=" expression
type iRIFH]—LAU%, Bl typing. TypeAliasType HYZLH.
B, PARiERE T RA 4

[type Point = tuple[float, float]

BEACH R EREA T

annotation-def VALUE_OF_Point () :
return tuple[float, float]
Point = typing.TypeAliasType ("Point", VALUE_OF_Point ())

annotation-def f§iE— MR MF AR, HAT RGP Rg, HAIL/NER.

REURN A B E R AR R P BOR(ER . MAIEREBIZ R EASPORME, RA Ml iR 514 1)
__value_ JEHEVIRIEIE A SGORE (S WA 10 X AVFIBLURIA T M R LA FR

RN AT VAE I FE AR TGN & 2 50 2 Rz AU WSz R0 & TR
type ;KT .

Added in version 3.12.

L

PEP 695 - YHJE 5151k
IAT type i T2 RSB EE:
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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):

BT —H)
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(B E—H)
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

FIARS 2 P 24 FRAETE PRGSO ER , (ARSI ZS, WENTRHRAAN SRR, 12
A NERE range () REABEAATTERLIFS. fildn, £ range (3) FHHUGA: 0, 1A
2,

TE 3.11 A8 B BUAE ARVFER B AR T i B S iR .

8.4 tryi&h)

try TR AL — A E e AL B AR S B A G

try_stmt = tryl_stmt | tryZ_stmt | try3 stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally"™ ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A RFHEWELAE R ATES o — 5B, A RMH raise a4 BT H R T ATEraise 1% 5] —1¥
.

8.4.1 except ¥4

except TARE NI NRFAABET. Yooy TARILRR AR, AL 5L P
170 2 try TAMCHEUP AR, HRSI RS E . REE KA except THH
ZHEN GRS R A k. IRAAAETERIEA ) except T4, WEMIUERE—1; EFRFIL
BeATA S o W T4 A Fab W except T4, AR SWORME, WREIRXGE AN “HeR”
W% AR PRI . AR — DA GO R N G R R BUe HAak R %, B R A R4
A% T H X R AR LIS HRYocdL, WA S 5% H AR a1 .

WRBEH except TS RAAHICE, WISAE A DA TSR B 4kE i 2= S ab 3

WAL except FAISKGHIIZIRACRIEN G 5 755, WAL PAR 10 I iR 8 2R WO HHAE A A QR
A AR RS R E R (BRI cry RIS IR ) .

BB —DILEH) except THII, REFFPIREL X except THTE as REFZIFHEM B R, W
RAAE R PRI, I Hi% except TRIBUHBAIFGIAAT. A except TAIERLAUA AT AATHIA
b, BRI AR R AR R, PR oy IR 2 JERSEIAT . (X TR QSRR A — S
FAEMMRER LIRS, IF B KA N2 PRSI toy FA)H, SN2 IR A 2 B )

Y] as target RAFHEER, BRAE except THZERIIHIE. X4 T

except E as N:
foo

B 5 h
' RESGHRA LRI, B finally TAIESHILT SR, 5 RN R SEIHRRN EX.
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except E as N:
try:
foo
finally:
del N

X M R AR 48— NSRBI 2 FR A BEAE except THZ GBI HE .. S &5 812 1M
T L BRSBTS AR W IEERE |, (EA T A BT AT SR A R RIS BB R AR — Ik
Bk [

1E except TSI BIATZ BT, FHIFLRAFAE sys B, YEARHLE T PAM except FA)11HEAH]
RINFRE LT sys.exception () MM, MBI — N SEALBEERE, RIFLE sys BB R H b E
BONTEI . HI(E:

>>> 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* TG KA Except ionGroup, VLR S FALRHE Hexcept FHHI [ B9 77 R A
B, (EAE RN S R ARG O T 2SI A P Y R L S A DT BC I F A T0] DA TR IUPE . XEMRE A 24
except* THIAIHINAT, & AL AW —AR> . DT ARZ PAT— I BT A DLRE 5 5 i —
MrEdl. AN AREEEZH A except* TAPRRAE, RIEE—A5HITRH 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— 1
| ValueError: 1

FEFTARYE except * TRAEBIAIFIR 7 W BIGHRTE except* TR K. AR LG
PA LRSI K SE, BN EE I R4l

WERGE | KW e A — D AU LR S HAS except* THIMIILEE, BRFREHZRI H B 25
BT R AR
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>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr (e))

ExceptionGroup ('', (BlockingIOError()))

—A~ except* AWM —ICHCAYZEAL, I HILRAIANGE/E BaseExceptionGroup T2, AH]
PA¥fexcept Fll except * FE[F—Atry HEH . break, continue fllreturn ANa] HIAE except * T
GILEN

8.4.3 else F4H)

WA ETT t oy TRERSA TR RE, HFHRA I Treturn, continue Mbreak i), ALK
else THIFBIIT. else iIHFMTHEFHASH AT except THIALHL,

8.44 finally ¥F7

WRAEAE finally, B¥EE—D T AFES. cry TRSWHIET, fBEEexcept flelse T
Ao WRAEIX L8 T4 R AT R AL BRS80S S IER AR . finally FAPRIGEIAT. R
TERTR SRR, B4 finally FAMKERBYERGI L. R finally FABIE T H 54,
BEPRAFI) ST F Rw R S R £inally FAIAT T return, break B cont inue {4,
DB PRAF I S0 S 25 5

>>> def f():
try:
1/0
finally:
return 42
>>> £ ()
42

1 finally AT 7R BESR IR S (5

Mreturn, break B{continue 1EAJHE— try..finally &AW try 7] 1A 3k g gk T4 7 1,
finally FHETE CEIFRE BdT.

bR R ) 3R [ (B2 S AT I return IRADRBLER . BT finally TREZSPITT, HIE
finally FHIHFBIITH) return BRI RIS BEATHY:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

TE 3.8 Jift Y5 5 7E Python 3.8 ZHi, continue IRAARVAE finally TAFPRIA, X2 KR4S
W AFAE—
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8.5 with ig4)

with {4 T A ] L SO TIRE (B Wwith 158 B F L7532 %% —3) F X7 B AR e pd h
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_stmt_contents
with_item

"with" (
with_item (
expression

"(" with_stmt_contents
"," with_item)*

14
["as" target]

","? ")" | with_stmt_contents

WA A “WiH” Bwith BRI

L ER3EREA (18

A

with_item HEFIAYFEAI) HATRIDRIA £ CEH A

BA LT CEHE__enter () VMBEJGEHH.

WA LT SUEBIARI__exit_ () DATRJGEEMIA .

SRV B SCE BRI __enter_ () Jiiks

WER—A B T E wi ch i) h, WHEBIRESN__enter () BYIRIAME.

#E: with iBASMIENE_ enter () FEREAMTMIRE, W exit () ¥—EWIH
o B, GRAEXT H b5 R IR & AR, ERRY EAEE )k N & AR A R AL B, &

WS 7 2

WATIER A

SR B R SCE BRI __exit () Jrik. WREARRR R R By, WA, (4
ANl WE B E NS RE e exit_ (). HWAE, FHEH=A

None Z%{(,

WREARRR 2R SESEN, IFHRE__exit_ () HIEMRIEEA®E, WiZFESYE
W51k MAGRIEHENE, WS SPEmH], H G dTwi th IR R RTER .

SRR A T S VAN R, Wk __exit_ () MERIEHES B2, IFSTEI%RR
AB I 0 R AR A B AR T

PATR ARG
with EXPRESSION as TARGET:

SUITE
e L BN T

N

manager = (EXPRESSION)
enter = type (manager) .__enter_
exit = type (manager) .__exit_

value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not exit (manager,

raise
finally:
if not hit_except:
exit (manager,

*sys.exc_info()) :

None, None, None)

WRAGZATH , WEMIEFAEL S wich IBAIE R P24 R SCE RS

110

Chapter 8. E&i54)



The Python Language Reference, [ 3.12.3

with A() as a, B() as b:
SUITE

eV L BT

with A() as a:
with B() as b:
SUITE

WA B E S W E 2T 2 T H B SCE B . Bl

with (
A() as a,
B() as b,
) 8
SUITE

1E 3.1 BUREEEE: SCRp A~ B SRk
TE 3.10 A% 58 55 . Support for using grouping parentheses to break the statement in multiple lines.
wE%:

PEP 343 - "with” {54y
Python with iR MLTA . F AR

8.6 match iEf)

Added in version 3.10.
VERECTEA) T T Tl . AR -

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

falE): AT 5 ST AT .

BOAICREZ B (B case J5), —MHARIE (B naten ). %BIt (TREEE T
BU) 45 BB TIERL. A

o DUFCAIER I (AR AR SR I) -

o FIRERFUCECAE SR E B — A5 b X RSS2 e
FHEY match fl case J&soft keywords
e

* PEP 634 —Z5H LR ILE - ASE

* PEP 636 — 45 ffb B ULhD . HiiE
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8.6.1 ik

VEPC R f) 2 AR AR R AR -

L X EFFRIRN subject _expr RGJGHERAE ML B AR, R BirRs A EEs, W
{ifi Jf] the standard rules 14 7Z2—N 7G4 .

2. HIFMERHIK S case_block HPAYEEMRZEATICHC . VERE I E A HAR AL ITE T il -
PEFE AR ] A SR i ) — LUl A A IS 4 AR R« HER R MU PR 2 S, AL
PRRLE WL 3Co IR AP i R 7™ A i PR ol B A T e SR, W EAAEDEfiCi g
ZJafi.

W) AR ICRL IR, 56 PR AR 20l RERORT J ISR TS5 . SR
AU ERAETTRIMUF IS I TSI, WA AR . B —
P, FLEER TSI L.

3. ARAZA VRS, HF HLSE T A 2R (QIRAAAE) BRAE. TEXFPREOLT, PRIESE AL
A ARG E -

o USRARIRAE M E L, $fT case_block T block
o N, PRI B EZ R A case_block
o WIREATHE— S case B, PUELIEAA L.

Ml P A D AHSUEAE SR R AR KBy 30, RERS T AE 2 AP BB s i oAt A
AT5 A G FE A SR AL

VLR A R B

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print ('Case 1'")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2'")
case (100, y): # Matches and binds y to 200
print (f'Case 3, y: {y}')
case _: # Pattern not attempted
print ('Case 4, I match anything!')

Case 3, y: 200

EEXARGId, if flag BRI, HFAE T THEZHXNE.

8.6.2 #JRIN

guard = "if" named_expression

guard (B & case W—&4) MBUSALA BELL case ifAIH ARSI T BT RAMIEA R : if 2
JeR— Ak

YA guard i case HPZERAEWT
1. K #r case P @G ILAL AL . QAZAL LR R, WEARXS guard #EA7KME, fadF—

A~ case B,
2. MEAZAECILHL S ), X} quard K{H.
o MR guard SRIENE, WL case e,
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o IR quard SR A, WA case B,
o UARAEXT quard RSNG| LT 55, WRERApE .

AR A RIER, BT ERAR . LRBERENFMNE —4 case HE e f5—4> case HUKIK B
APEAT, VTR M case HURpgiBkad . (W@ vd, ZYsRBUREN I 73T, ) —HEH 17—
case B, ZRIRAE N LA 1.

8.6.3 WASEMCHEIRY case Bk
W E VEHE Y case g REVCEC AT A 1 L) case B, —ANVCECTEA] e 2 W AR — S % VUL Y case B, i H.
WG

WSR—A> case P LRI, I HHAR 0 E VLR, IA WP N 20 E VEELH . A1RFATAT DA
BNTEIE FUE]— AR SR BRI RC S, AR A XA BB N2 ab E PLIEHY . A PA MR e i
VERCHY -

o ZefRECR M RE PERLAS 42 X

« WEELAWEVEERLA SR
o« WMRHEX

o SREAFAEX,

o 5 AR E PR

8.6.4 fEzt

fE): A T AR EBNF FIEERFS
o 5 SEP.RULE+ ;& RULE (SEP RULE) * [Af0 5

N
ViR
0

* £ !RULE J2 Bl [ 75 & W7 5 iR 5

patterns WIZIEWZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_ pattern

| capture_pattern
| wildcard pattern
| value_pattern

| group_pattern
|
|
|

sequence_pattern
mapping _pattern
class_pattern

AR AR RIS 2" DAERBECRE R, T Ui (B4 Raymond Hettinger $2 ity
30, KRR AR 2 F R A ) o TEVERE, X SERIALI R T U] R, T REAS SR 2 i SE B
BEAh, BN ST AR,
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R
sl AT | BRI ECE 2 . A

or_pattern = "|".closed pattern+

FA R TR DA 2 It fiendy , HLARASTAR S A 8 5 M [R] 9 44 3 S DA S B S o
R ECRF H AR 5 A TRGCEAAIC i, HEIA —ICE ), AR5 % B R A DR BE B
N, AR PRI ), s 2 PE e 2R

fiMEZ, P1 | P2 | ... XEJEEAIEE L, WEORKNORHER RS P2, 2R B i IE AL
W37 BPEE R HABGCPE R ), 73 ML PE R 2

AS &=
AS BEFUR R a s eSS B AREUEAT IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEAPLHECR M, T AS it xR, FEHAMEFIL T, AS BIRAKFH IR Y as KEFHIDIHFR
HEHVCEL T . capture_pattern AHH _.

M52, P as NAME $45 p UL, WI)ERHXE NAME = <subject>,

FEHERX
FIHERLON Y. Python HHI R 28T @i, THEA:

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEM st rings FFRiC NUMBER &¥Estandard Python grammar FV5E L. X =51 S WFAE. AZEE
SRR A WA g (5 #) .

signed_number '+' NUMBER fll signed_number '-' NUMBER JE AT HER T4 BATERLAL
R — AR A T — R Bl 3 + 45

RIME <, LITERAL H&YE <subject> == LITERAL IVLECET) . X 85 None . True fll False
, i is BHEF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — A TR _ AR (1 BRI AN & L) . BaW4E wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P EIE REPC LN . FPE#E0f PEP 572 RS FATBAL AR N s 2 P AE R
B R E RN B — A R i, RARAE M global Binonlocal iffy.

A5 2, NAME BUg Ul i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

T HATEARB BN 5. @w g FER—MriRsF, RIEE7E match B HARHEEA .
guard fil case i@ anit.

fAiME 2, _ A VCEY).

BEERX

{EARA A Python HH A M FRIV(E. THYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

By R 44 PR (AR IERY) Python & AR A7 AT ML SRR 4R, AR B 5 B ARME HBe 25 50 55 )
BPLRC ) (7 == MRz EA) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

Ml A0 RAR R B A — P RCIR A B, AR RE T RE S AP B S5 — M R E
AR EE AR . XPEAT- 55 E LR TE A AT AR 7 o

R
AR AV PAER B R IE S, DA 4. Btz sh, ERa BN, ik

group_pattern = "(" pattern ")"

fi R (P) BAH P MRBIACR.
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FrHRE
— IR SRR 5 P TR AT ICRC R TR0, IR T o RSO R Rt

sequence_pattern "[" [maybe_sequence_pattern] "]"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

"*W (capture_pattern | wildcard _pattern)

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern
star_pattern

J R b G I3 5 8O #5238 D) (B .y #I L. ] )

filE): RSk ok HA BREE 5 i FAE (0 (3 1 4)) R— a8 i T i SR
SRAERAEC (B 131 41) WhE— s,

— M R 2 A U — A BS TR, B TR DU BT P2 . IR BT TR,
WP IR T KA I ), Hoe — Sl AR KAy A1 B

RIS A AR EA DEHC ) 22 AR
L AR EFEAR—ATH , %I ITRR I
2. MREARER str . bytes B bytearray BB, WP IEHRIL .
3. B A BRI R T Py SR A [ R K R i 2 v AR K
AR P B AR ] R K Y -
L AR ARSI R 5 TR RCRAMSE, WP 8 X L e 2 g
2. JPABLC R A RS F AR A1 A A I H A ZE B A AT IERC . — B> PRI R R
ifjﬁ?i@ﬁﬂe USRI 1 TR B S B AT B A PUIE , R840 3% 7 S AR Rt P it 1
FV IR 1Pk S w ey SUE
L AR AR IR BN T AR R S TR AR, WXy oA e Bl 2
2. SREERERF—HE, FERTAERE TRCS AN A5 H 247 IR
3. R B, B TR S R B AR SR I, A RS TR SR
JEE T TR B A A3 0
4. BRI RS TR SR HARTIIER, s 5 K5 — 4.

2R ITHC A, JFRIRE CHPA T LR —
o 4K H collections.abc.Sequence HJZE
e Wil collections.abc.Sequence [ Python 2%
e %® T (CPython) Py_TPFLAGS_SEQUENCE HAF{7AY N B2
o YR A IR T — ANy
THBRUEE A A2 T
* array.array
e collections.deque
e list
* memoryview
¢ range
e tuple

ffiE: &A% str, bytes fl bytearray i) FARMEARAEILRLF S
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fHE): B PR ER S len O (BPEE __len_ () HHB0 $KA5. ARRERS AT RES AZUT1A
XM ARG REFR .

faiMiEz, [P1, P2, P3, .., P<N>] {UFEWIE A TR0 VCEC RS :
o EE <subject> B—~)F4
* len(subject) == <N>
* $f P15 <subject>[0] HATICEL (VR ICITHEC AT ASEE £ F%)
« P2 5 <subject>[1] HATILAC (IR L ICHT AT DAGSE 2 %)
o PG B AR TR DAL 2 0

BRSHRS
WG AL & — DA SR AR T s . T

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", " key value pattern+ ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
"x*W capture_pattern

— ARG P R W DA — U SR SR SR AU W P ) B i — > T

W B AR S S Fe i IR AR R . R FI(EE S5 & SyntaxError o e A R ER &
FEIZfTHE] % ValueError .

PATR R MRS H e U 2 A |
LR BAMEA R — B, MBS IT L S -

2. WL 2 A R T B AR, AR B AR ER S H AR S ) A B 59 DT B
Iy, Nz s UT e s

3. Qi SR A e S AR S A A B B AT, AR R E E R T EEWFEME, 251k
SyntaxError ; XFHIFEMEKI MM, &5/ K ValueError .

double_star_pattern

) B S H BRI get O FIEMNSEOE R SEATICHE . DT SRR 20 C 2774 T i it
i, MIAREN _ missing () B getitem () BEEIE.

fAfjii&HZ, {KEYL: P1, KEY2: P2, ... }{UFEWHELANIEOLE IR

* fifr <subject> JZWLG}

* KEY1l in <subject>

* P1 5 <subject>[KEY1] FHPCE

o e T 5 6T 7 P e A G DA B 2 3

S FER VL P, WU E AR LR —

o 4K H collections.abc.Mapping FJZE

e ¥ iH collections.abc.Mapping [ Python 2&

e % T (CPython) Py_TPFLAGS_MAPPING FUAFALMY N B2

o AR E R SE
FrEEH) dict Ml types.MappingProxyType JHNJE T IRIT.
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ES LN

RBAFTR— D RUALER L ESHA BT SH (WARA W) . HIE:

class_pattern
pattern_arguments

positional_patterns
keyword_patterns
keyword_pattern

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt+

", ".keyword_pattern+

NAME "=" pattern

[F]—A~ 5% B A B AR AR FE AR
PATR 2 IS H AME PR 2 A -
1. 41 name_or_attr ARENE type HISEHR], 5| & TypeError .
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLLIM.
3. WRBARASEA AL, WIBECICEC RS . B0, JSTH A A BRI T R A7 K B Bl (o B S e

KAFHE -

TSN ERRE (RLESCHE ), B E TR, ERSEAEREHLE; T
LERAY, R R T — R T AR

WS AR R, BT S — 3, R R

— R E R — AN B T A
* WRXT| % 7Bk AttributeError PMANKRHR, %F W S0l H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

© T, BB 0 T S AR B PERLETIERD. AR, WA PTR %
Wi ST, WIARSER T — 3% BT DU

AR B KRR S L S, RS D R T
WERAAAE AL BRI, TEVCHCAT S 2K name_or_attr W__match_args_ JRIERF AR K
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHmEH.
o WREGIK—DRE, ZRERgIL
o WALRPMEAZ—AIed, WFH I HE| % TypeError .
o FEMRAMEERY len(cls.__match_args_ ) , ¥5|k TypeError .

e M, A BB i & i __match_args_ [i] B it o X B .
__match_args__[i] @S2 — N FAFH; WHRAZE W 5| & TypeError

o WA ERI KB, 5% TypeError .
W%
T RARX T B P ag15 B AR

L AT R BRI R B
UNIREPOR N SRS il Sy £

XFTFPAR P ESRAL, 7B A AL B AN [
* bool
e bytearray

* bytes
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e dict

e float

e frozenset
e int

e list

* set

* str

e tuple

BOSKPE— MRS, FEGUREA M QT SARES TR, BI4, int (011) [E
R 0, ERECAEE 0. 0.

fAiMi S 2, CLS(PLl, attr=P2) {LHEW & LA FE O PCHD 3 :
* isinstance (<subject>, CLS)
e i CLS._ _match_args_ J P1 F ke it
o XFTEAKEINSE attr=P2
— hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTILHEL
o ARG T SRR N DL K
Le %
* PEP 634 — 5 ALREITHS . MV
* PEP 636 — 5 ALiiC L. #ifk

7 AXER

PRAICE U P E B e L (B AR R (EI R —3Y) -

H

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
| "**" parameter [","]
parameter = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = identifier
BREE S — 4k AT I %"J BRI T I ST 24 1R A 4% 23 [ R R R B e B — DR EIo 5 (4K
Ti/}%x (RRAM EEDRTE: S D BRBION R A B0 2 Wi R i e TS LT VA ek iR T s e e 1 4 )
ZS ]

&%&%SL%KA%;L/W%M&, FUA 4 bR OB FH A S AT IR
BRI ST A — AN B 2 A decorator kX P . 2 R A0 SCRPRFAE (6 15 1% eR 80E SCRA AR i Ak
AR BRI 85— A5 0t B 7R T S B O BB cloc_ Rk HUBh R e Bty docsiring
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O R A ORI SRIEE R AR — DA PG, B R PARBR O RAE I ME— SR AR A -
LR mELRF R0 E B R A8 PRI AR BRI G . Z ARSI E T sUB - BIAnPAH FUiS

Qfl (arg)

Qf2

def func(): pass
RECGERE -

def func(): pass

func = fl(arg) (£2 (func))

A Z AT AR B BT A S B S8 E B 4 75 func.,

TE 3.9 MW pRET 6 AR A 30 assignment_expression K. FEZRIRAH, HiEE
MRz B, £ S0 PEP 614,

] DAFE BRI I e S R 3K A FES Z (BN $6-5 45— R 200 4 83, X R ) B SR BURG A %
TEHIZ R AR BB, fEisiTht, RETES A DMREN_ type_params__ JEPEPRI. 552
A F A TR .

e 3.12 RS B FERE S5 3221k Python 3.12 HTIEIY

Y AWEN A5 B B A = A8 XEAERIEARS, ZRBOgrcon A “BINESE”. TR
AEONMERIES, HX Y argument A VAEVR ] 80 s, A8 MR 0L T 2 HES A BOAER . sk
—MESHARIMA, JG8TA1E"" ZRIIIES Wb BB A BONME - X AR IR AR AR A A
#ik.

BRINE S 2T BRABOE LR T AT POR I . X T8 2 bR BOE SO 2k 2R —
W, MR TP AR TERRR IR o X — RAEBNE S N TSN G, BAaNg1) 22l 5 Sy i
B JE LT S PR AR R BB Tz g (BN 5 A 7 —5) , WSz EERAME B k.
%@ﬁﬁ%é\ﬁ]ﬁ)ﬁ&%%o Geid BN — NI 2 None VESMERIAE, F7E R B H i X HbR H
PE, B

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BRSO BT SRR R — T A SRR FA . B0 B 2R TES PRI TSR, 5
e ESE, SUE M RETSH, SUe IBOME. WA E v identifier” XFERPEN, EXWHIMG
R — A TCARBEMULAT BN L ES AL, BOA— 2 0. WRAFAE"* *ident ifier” KBTS,
EXPHIIR A — A H A P SR BT BN i 7 20, BOA I — R S g . A
o"*identifier” ZJSIIESHRE R KPS NN A bl KT SHEA . 127/ Z LS
e RO ETE SN H ARl BB UL A .

1 3.8 JRAYSEEE: WA / BBUE SRR IR RO EE S . W25 PEP 570 TN -

S M AirE, BEEXHERS LRGN E": expression”, fE[ESE R A AInE, &2
*identifier of **identifier XFEITES WA BRET DA ORI bryd, HEXHTEE S5
FJG "> expression”. XUEHRYEN] DURAEMIA R Python FikX . ARy FEAEA 2 2028 R ALY
W o AREE T DAVE RO 52 __annotations__ @M DAKT I IE S 4 Fk kb i = BB B Al . a0
R T annotations import from __ future_ {5k, WARIESAEBF TR F4F R UG FH EER
KAEHEE. B, BITATERITERECE XIOERE . EXFMEOL T, AR sRAEID Y v 68 5 2 0 1HE AR
T B 0] 5 2 N

DR KL CRIEE R — DA PR AL A7 RITERIA AP 2 AT RERY . X7 2] lambda 2
B, Bk ilambda FA X —5 . R lambda WU fa] B R BOE L —Fhfa (b 51k AE7det” i
A1) R SCH RS T AR T Tambda k580 SO R A HER AL 1 (25 Hofh 44 Bk "de £7 TR 5EFs |
HONERK, BB ST 2 2 B A R AR

Py BERCTG: RBUR T 25X 5. A8 R EAIETRY de £ TR A & 5 ARl RO nl ol
[l o it o EHES BRSO G TR 1 el 22 BT AT 06 5% def TE AT B A S i As B PRSI 2 5
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HRE — T,
%
PEP 3107 - sichiik
RIS AT 1
PEP 484 — 3 I7i: iR
PRI IE S R S BN
PEP 526 - 28 i bRk 5k

AR R JEAR R IIfE, AT RN L AR 5

PEP 563 - %ER bt R

SR AT AT TR SRR T A & RISRAE AR S PR TE TR i 5 1 -

PEP 318 - pREOR T IER 3028

FIAT RENIT IR g . JERMAR 21 PEP 3129 5| AR .

(o]

8 EENX

R R LR E X (Z WAR R EIRE  —9):

classdef = [decorators] "class"
inheritance = "(" [argument_1list]
classname = identifier

classname

") n

[type_params]

R SGe— 2R M PATIEA . HrAp ORI F0m 5 45 th EE2E 91 3% (EBT RIS W), FIRF a0
HR MPORE N — A FRVFT RIS G B PRIIRIEBIAGR A K object; HIL, :

[inheritance]

class Foo:
pass

ST

class Foo (object) :
pass

|

Bl JE SRR RAE— BT AT (B I 2 5 20 0) i T,

(B ) 14 Sy iy 4 2 RV A 1) 4Ry i

ZailE]. Gl RETEATREUE L) LRAEEANFTIS, HARATIWCR 92 75 H R i 44 25 [l &
BelAr S — RN RBIG 20, HERMN G E MR, BT I RAF R Ty 44 2516 .

RAAPRIFAE AT 1 4 Jey i 24 25 18] T 90 BRI 2

FEZEA N E S TR PER P ORAFAE B I __dict

FHHRGE T8 R SRR T E SR
RN T BT E A E .
ROTTLAGCRE T AR IR X —FE,

i

THTE RO 4 TSR R T 2RI

Qfl (arg)
Qf2

class Foo: pass

REFFE R :

class Foo: pass
Foo = f1(arg) (f2 (Foo))

e fimn Rk U SRAE AN 5 R B MR A 7] . 25 2R B S S 0 SIS AR
> AR AP S5 — A A L B 7 e T O o 4 28I __doc__ 4 H, Ui %36 docsiring.

88. #EN
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TE 3.9 WAt s o Em] il AL MAG%0H) assignment_expression H%Mi. TEZ B, BiEE N
HONZIR, HEEZ L PEP 614,

W PAMERA Z G 355 A R 0 Ao R [ S MR B A R SR R . A AT, ATPA
M __type_params__ JEPETH RGBS AL. S22 % TN

T 3.12 HUAYSE B AL S5 )21k Python 3.12 FBiHRAY .

PP BRI 752K S E S R R RS OIS, Sep R Tl et
name = value fE/EPBE. FASHIRHI T el £ . name” FRMEAI I, it 1 Iy L1
52 01 e 2 WA 7 4 K . SR M T S5 0 P B, ELTE B Bk ) A (T
SHCRBUIMOLE R . 0 DA% £ 25 SO A A ] SSBRAN S 0 3B i

hz%:

PEP 3115 - Python 3000 r*ftj55 %
FEICRFEIUE SO Y HHEERPEI, DA R T AT Ab B Jo e S i il At IR

PEP 3129 - -3 7%
ISR R PR W BRI VR M 2 7E PEP 318 FR5 I AR,

8.9 HiE

Added in version 3.5.
8.9.1 hiZFEITE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python AR B AT AT ALE Z 2 B E W KR (S Wcoroutine), await £k, async for DA
Seasync with HERTEVMER AR .

i async def BE¥EE LIRS AIMFEREL, BRI EMIAEE await B async XHETF,
TEPMEREUA P yield from Fikalf5]% syntaxError,
— {1 i R e X o L5 -

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

£ 3.7 MRS : await Fl async BUFER R BT L2 BIMUCAS A e T UL R eR B A 3 VR B P
7

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 32l 7 ___aiter_ F¥E, &S H R Masynchronous iterator, B W] PATE H:
__anext__ J¥EHIEN A AR .

async for WALV M AP i IR AR R A TR AL
PAT ARG

async for TARGET in ITER:
SUITE

€ & A}
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else:
SUITE2

(R L —5)

TETE S EAE T

iter (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET await type(iter)._ _anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE

else:
SUITE2

WEZMEER_ aiter () Bl anext_ ().
TEDFER IR Z SMEFH asyne for iE4)¥F5| &k SyntaxError,

8.9.3 async with j§f)

async_with_stmt = "async" with_stmt

asynchronous context manager +&—fficontext manager, GERETEE: enter 1 exit J7iE PR EHAT

PATR ARG

async with EXPRESSION as TARGET:
SUITE

e L B HT

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)

FEZAMETER_ aenter () B aexit (),
TEMMERBUAR Z AMET asyne with AR5 % SyntaxError.
wE%:

PEP 492 - {§i [{] async fl await {5758 b Fe

FEHRESE N Python wfil—AIE S SR, 3G AT Y SCRpER .

8.9. B2
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8.10 HEIBFIR

Added in version 3.12.

type_params [" type_param ("," type_param)* "]

type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "*" identifier

paramspec = "xx" jdentifier

Fid (R E2), & RMIEA 5 & ATRREERAE S 0%

def max[T] (args: list[T]) —-> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def _ iter_ (self) —> Iterator[T]:

def add(self, arg: T) —> None:

type ListOrSet[T] = 1list[T] | set][T]

MIESCEDE, X ERMIRE, RESRAR 42 ARz . B 3 SIS AUG AR, IR L
FEIZATI, {2 B R BAT A5 H R A AEZ B R AR F AR

KBRS B E. KRR BB GRS (1) FREIR . RBSHOTHEZ B S H1E
FI T, EORREAE A 5 1R . Ik, FERTRH def func[T] () : pass ZJ&, BEEAE R R
ANEEFHMH T X PNAFR. 16 R 30, B oEaH iz B S8 . REE S0 2 — 5k
PREL (AR E15, @ — A7 F A 30 ORBLI , B3 Tz IR R A 3 Ak .
RIS, BB HHA —A _type_params__ @A TFAIHENMHREE S,
BRS04 R = Fh:
e typing.TypeVar, H—MEAFR (FIA0 T) 51 A Wil L bk, XXFRBRG AR R AR T —
AR
* typing.TypeVarTuple, WTERIHEM—ESHZFRGIA (B *Ts). MIEX LV, B
REHEE AN IRBIA ) T .
* typing.ParamSpec, HiITERIHE NN ESHAFREGIA (Bl **p), Mg Bk, BER_FE
— AN XS IE 2

typing.TypeVar FEIHR]PLUESEE S (1 ) FR-—-DRAAE L EAA 4R, B9 R1EMERK
FoR—EH (BN T: int). MEX EF, XEWE typing. TypeVar BER/RNIZEE L G2 %
FFRA., BSEERESNFRARTCAfE 7440 B T: (str, bytes)). JLAHPHEEA
z%%&gﬂﬂéﬁ\%ﬂ(ﬁlﬁ, TEABA I AN S ) B R GX — ) AR R A AR 5 U RB (5 F 20 3R A £ i 28
U

XTSRRI SHNFEIE AN typing. TypeVar, JERAMARAEQIEIZ M RIHASBORIE, R
AEEd EM __bound_ 1 ___constraints__ BRHITHERASEORE. EMELX—E, FEE
R AT 2 1F R 23 O S BRI TSR A TR AE
typing.TypeVarTuple fll typing.ParamSpec A FEHA L HE L 45K .

AT N T A SR S A
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def overly_generic]|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints:
*SimpleTypeVarTuple,
**SimpleParamSpec,

(str, bytes),

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec,
*d: SimpleTypeVarTuple,

TypeVarWithConstraints],

8.10.1 ZEVH#
R B A 0

[def func[T] (arg: T):

R KB

annotation-def TYPE_PARAMS_OF_func () :
T typing.TypeVar ("T")
def func(arg: T):
func.__type_params__ =
return func

func = TYPE_PARAMS_OF_func ()

(T,)

iX B annotation-def 8% T — MR EE A3, EAEIBI T A LRG0 E BT 2 FR. (—TiH h
SEAERIFE IR Y RIEERA A typing BERE BV, Wi HEAE#E T typing. TypeVar

SEH) -

2 B R B ARE A T A IR AR S AR AR TN 2EA TSR M8, (EL BRSO B (AR M A 2
BTN TR SR, ARSI SR A S VR T

@decorator

def func[T: int, *Ts, **P] (*args: *Ts,

arg: Callable[P,

T] = some_default) :

BT TypeVar 45@ Ry b AE DS, X5 [F T

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_T () :
return int

# In reality,

T typing.TypeVar ("T",

g =
P

typing.TypeVarTuple ("Ts")
typing.ParamSpec ("P")

def func(*args: *Ts, arg: Callable|[P,

func.___type_params__ = Ts, P)
return func

func = decorator (TYPE_PARAMS_OF_func())

BOUND_OF_T () is evaluated only on demand.
bound=BOUND_OF_T () )

T]

DEFAULT_OF_arg) :

8.10. AWFSIIR
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KE M2 FR U DEFAULT_OF _arg FEiBfTHH AN S8 L PR g8 «

8.10.2 ;ZHyk

BRIy

{class Bag[T]: ... J

CFSS IS

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]) :
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag()

J

X Hif N annotation-def (N2 HEIEW KT FaBHAR 2 1F 3%, MAFK TYPE_PARAMS_OF_Bag
TEREIBATH LB 5E

R4 AR H typing. Generic, {2 BUZEAYHEISN & P S HUERTIE S B9 BUAE Ik #E47
SKAE, TR FEZAE 2 SN TR AE . AR R BT BeE AT 1 16

@decorator
class Bag(Base[T], arg=T):

B

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ZRIZEHIFZ
type AT AT BT R0 402 B 514

[type ListOrSet [T] = 1list[T] | set[T] }

B T XMERA T R PASE, XA T

annotation-def TYPE_PARAMS_OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ListOrSet () :

return 1list[T] | set|[T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,

=))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

J

X H, annotation-def (NE—EIENH XM T) FEHAF 215 F 3. 14 TYPE_PARAMS_OF_ListOrSet
AWK B AR STFEIBATH L B 40
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CHAPTER 9

R TH

gl
ot

Python F{#4s Al AfE 2 MU A - AEEIER I A iRE 5 [ B [EIAMA . AR B . BB
JFAAE TGS . 8 — B A TS Se I T BT YRR

9.1 5T#aY Python £

BESR R = BU R A E B 5 B2 NI BERR ) (invoke) 1, (HL35¢ 821 Python A2 DAEIR &
A M. — 58 Python B2 G EiR/ MR ICER H el AT IrA DR ERALEI T, (H
PIEMAPIGR G, R sys (REBERABMH ). builtins (EE#EK. HI4MI None) Ml _main__
Biohe 23 TRE) e R R s A T4 A I s P 4l i 4% 25 ] (namespace) .

J A1 5¢ % Python REsiaAvk, RITNEFT AR RIA

e ar DA BB R T I E T, EEAEIRAAT e B, R Rk
oA AT — ) (TREEIEI A BRR ) o IRF 470 I B 45 B — {1 52 B A X AR )5 Ak BROR X e e
__main__ WA A P REELAT .

— e AR AT AR AR MR A B S S —c F Ry, (AR R AEEE —
X5 SR A . AR R AR — W wy R, RS EEARREL, RlEe
AR A e AR AT

9.2 I§ERBA

Jfv A 4R A L Bl AR S B i AR A R ] A K

file_input = (NEWLINE | statement) *

ECRER R T 51 AR E):
o BT {H5E# Python FxCy (TEARZEETH);
o HAT—(RRAL I ;
o FIM—EEIELS exec () BB TFHI;
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9.3 EEIX&A
B A A DA R A TR
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

E%EE@&XT7*%(%E@ﬁ)ﬂéﬁﬁﬁ%ﬁ%ﬁ%ﬁ*@%ﬁ;E%E%%%ﬁ%ﬁ%%A
E %géA\tH EE o

9.4 EENX&®A

eval () BUHNER A, EFAMHENEH. fES eval () FFHGBUHAAATEA:

eval_input = expression_list NEWLINE*
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cHAPTER 10

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.

HERET—TD
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(R L —5)
# el | e2
# Match el or e2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name [return_type]:
# | first_alt
# | second_alt
# (e )
# Match e (allows also to use other operators in the group like '(e)*')
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# et
# Match one or more occurrences of e.
# s.et
# Match one or more occurrences of e, separated by s. The generated parse tree
# does not include the separator. This is otherwise identical to (e (s e)*).
# &e
# Succeed if e can be parsed, without consuming any input.
# le
# Fail if e can be parsed, without consuming any input.
# o~
# Commit to the current alternative, even if it fails to parse.
#

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS

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 —H)
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(L —5)
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt :

| function_def
| 1f_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated _rhs may start with 'yield'; yield expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)
annotated_rhs: yield_expr | star_expressions
augassign:
‘ V=
‘ | J—
| 9%=0
‘ r@="
‘ l/=l
‘ LS
‘ vg="
| l|=l
‘ TA_
‘ Teg="
| T>>=—1
‘ Vhx=1
| /=

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ', '.NAME+

nonlocal_stmt: 'nonlocal' ', '.NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

(BT —H)
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(B E—H)
yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]
import_stmt:
| import_name

| import_from

# Import statements

# _________________
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
[ '"from' ('.' | '...")+ 'import' import_from_ targets

import_from_targets:

[ '"('" import_from_as_names [','] ")'

| import_from_as_names !','

[ '
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ', '".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME

| NAME

# COMPOUND STATEMENTS

# ,,,,,,,,,,,,,,,
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
decorators: ('@' named_expression NEWLINE )+

# Class definitions

class_def:
| decorators class_def_raw
| class_def_raw

class_def_raw:
| 'elass' NAME [type_params] ['(' [arguments] ')' ] ':' block

# Function definitions

function_def:
| decorators function_def_raw
| function_def raw

(BT —H)
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(B E—H)
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]
|
|

'x' ', ' 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:

(BT —H)
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(L —5)
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation

annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default

# If statement

# ____________
if_ stmt:

| "if' named_expression ':' block elif_stmt

| '"if' named_expression ':' block [else_block]
elif stmt:

| 'elif' named_expression ':' block elif_stmt

| 'elif' named_expression ':' block [else_block]
else_Dblock:

| 'else' ':' block

# While statement

while_stmt:
| 'while' named_expression ':' block [else_block]

# For statement

for_stmt:

| "for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]

| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]

# With statement

# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block

with_item:
| expression 'as' star_target &('," | ")'" | ':")
| expression

# Try statement

# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]

# Except statement

except_block:

(BT —H)
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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_patternt

closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number !('+' | '=-")
| complex_number
| strings
| '"None'
| 'True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys

literal_expr:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'

(el b —50
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| '"True'
| 'False'

complex_number:
| signed_real number '+' imaginary_number
| signed_real_ number '-' imaginary_number

signed_number:
| NUMBER
| '-' NUMBER

signed_real_number:
| real_number
| '"-'" real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target
pattern_capture_target:

‘ !H_ll NAME !(l.l ‘ l(l ‘ l=l)

wildcard_pattern:

‘ non

value_pattern:
[ attr P('." [ (" | '=")

attr:
| name_or_attr '.' NAME

name_or_attr:
| attr
| NAME

group_pattern:
[ "(' pattern '")'

sequence_pattern:
| '"[' maybe_sequence_pattern? ']’
| '(' open_sequence_pattern? ')'

open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?

maybe_sequence_pattern:
| ','.maybe_star_patternt+ ','?

maybe_star_pattern:
| star_pattern
| pattern

star_pattern:
| "*' pattern_capture_target
'*' wildcard_pattern

(R L —5)
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(L —5)
mapping_pattern:
oy
| '"{' double_star_pattern ','? '}'
[ '"{'" items_pattern ',' double_star_pattern ','? '}'
[ '"{'" items_pattern ','? '}’

items_pattern:
| ',"'.key_value_pattern+

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
| "**' pattern_capture_target

class_pattern:

| name_or_attr "(' ")'

| name_or_attr '(' positional_patterns ','? ')’
| name_or_attr '(' keyword_patterns ','? ")'
| (

name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'

positional_patterns:
| ', '.pattern+

keyword_patterns:
| ',"'.keyword_pattern+

keyword_pattern:
| NAME '=' pattern

# Type statement
type_alias:
| "type" NAME [type_params] '=' expression

# Type parameter declaration

type_params: '[' type_param_seq ']'
type_param_seq: ','.type_param+ [',']

type_param:
| NAME [type_param_bound]

| '"*' NAME
| "**' NAME
type_param_bound: ':' expression

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction

(BT —H)
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| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
|

star_expression

star_expression:

| "' bitwise_or

| expression
star_named_expressions: ','.star_named_expression+
star_named_expression:

| "' bitwise_or

| named_expression

assignment_expression:
| NAME ':=' ~ expression
named_expression:
| assignment_expression
| expression !':='

disjunction:
| conjunction
| conjunction

('or' conjunction )+

conjunction:

| inversion ('and' inversion )+

| inversion

inversion:
| '"mot' inversion

| comparison

# Comparison operators

comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or

compare_op_bitwise_or_pair:
| eq bitwise_or
noteq_bitwise_or
lte_bitwise_or
lt_bitwise_or
gte_bitwise_or
gt_bitwise_or
notin_bitwise_or
in_bitwise_or
isnot_bitwise_or
is_bitwise_or

|

eqg _bitwise_or: bitwise_or

noteq_bitwise_or:

(', ']

(R L —5)
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[ ("!=' ) 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:

AT

bitwise_xor '
bitwise_and

bitwise_and:

bitwise_xor

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 'Q' factor
| factor
factor:
| '+' factor
| '"-' factor
| '"~' factor
| power
power:

| await_primary '**' factor
| await_primary

# Primary elements

(R L —5)

# Primary elements are things like "obj.something.something"”, "obj[something]",

—"obj (something)'", "obj"
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(R L —5)

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

| NAME

| '"True'

| 'False'

| '"None'

| strings

| NUMBER

| (tuple | group | genexp)
| (list | listcomp)

|

|

(dict | set | dictcomp | setcomp)
A} A}

[ "('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:
(BHET—H)
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(L —5)
| lambda_param_no_default* lambda_param_with_default+ '/' ','
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ "*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
| '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring_replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
[ '"{'" (yvield_expr | star_expressions) '='? [fstring_conversion] [fstring_full_
—format_spec] '}'
fstring_conversion:
[ "!" NAME
fstring_full_format_spec:
| '":' fstring_format_spec*
fstring_format_spec:
| FSTRING_MIDDLE
| fstring_replacement_field
fstring:
| FSTRING_START fstring_middle* FSTRING_END

string: STRING
strings: (fstring|string)+

list:
[ "['" [star_named_expressions] ']'

tuple:
[ "(' [star_named_expression ',' [star_named_expressions] IR
set: '{' star_named_expressions '}'
# Dicts
# ,,,,,
dict
[ '{'" [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_1f_ clauses:
| for_if clause+

for_1if_clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| '"for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '"[' named_expression for_if clauses ']'

setcomp:
| '"{' named_expression for_if_ clauses '}'

genexp:
[ "('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
[ "{' kvpair for_if clauses '}'

# FUNCTION CALL ARGUMENTS

# m========—=—————e—eoo o
arguments:
| args [','] &")'
args:
| ','.(starred_expression | ( assignment_expression | expression !':=') !'=")+_
—['," kwargs ]
| kwargs
kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+t
| '",'.kwarg_or_double_starred+

starred_expression:
| '*' expression

kwarg_or_starred:
| NAME '=' expression
| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| "**' expression

# ASSIGNMENT TARGETS

# NOTE: star_targets may contain *bitwise_or, targets may not.

(BT —H)
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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:

‘ L (!'*l

star_target)
| target_with_star_atom

target_with_star_atom:
NAME
slices

't _lookahead
l]l

| t_primary '.'
| t_primary '['
| star_atom

star_atom:

| NAME

| "(' target_with_star_atom ')'
[ "(' [star_targets_tuple_seq]
[ '['" [star_targets_list_seq]

l)l
v]v

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

| '['" slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')'

| atom &t_lookahead

t_primary

t_lookahead: ' (' |

l[l ‘ L

# Targets for del statements

del_targets: ','.del_target+ [',']
del_target:
| t_primary '.'
| t_primary '['
| del_t_atom

NAME !'t_lookahead
slices ']' !'t_lookahead

_atom:

| NAME

[ "(' del_target ')'
| "(' [del_targets]
\

( !
'['" [del_targets]

IJI

# TYPING ELEMENTS

't_lookahead

(R L —5)

', ']

&t_lookahead
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# type_expressions allow */** but ignore them
type_expressions:

','.expressiont+ ',' '*' expression ',' '"**' expression
','.expressiont ',' '*' expression
', '.expressiont ',' '**' expression

\
\
\
| '*' expression ',' '**' expression
| '*' expression

| '"**' expression

\

', '.expression+

func_type_comment :
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
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>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o TE— WA HER RS IR . FE— BT A A E R4S (delimiter, BITNIESE. 74558, 1E3E
gk =519%) R, sURTEE— Mg (decorator) 2 1%, Tlii AR HEHE, T B2 shell
JRHYTEF Python $2/R5 TG

o Fi# Ellipsis,

— {6 Python 2.x F2 A5 EE Python 3.x FEalAY TH, & BB/ 0 A A A
TERCL I, T L A A R T i A 1 3 R A T g e 2R

2t03 FE ] AEEHE R B DA Lib2to3 gl il Bt T — (MBS A I8, 7E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

S EREE (UAHE ABC) #2467 —Fe @A, (EEduck-typing (45 T84E) W7,
HAMBI AT, B2 hasattr (), RFSEISCEMA M EEE (FInEE 4 7 i% (magic
method)) . ABC [EIFI[EJ#E ) subclass (FHE]) , B MEREEK H 5 class (BIE]) , HA77 8
isinstance () } issubclass () #ih; #FH2(E abe B4 EIB] 4. Python F & £ E#E M
ABC, HINERIEHE (1F collections.abe #i#l). 7 (7F numbers i), B (FF 1o i)
J import FAFERFIE ALY (FE importlib.abe BifH). KA A abe B E 7. H O ABC.

annotation ([FJf)

—ESLEA R class L. B 2 Bk Il EE AT BB RO RRE) . BRAEO), BN ARAEEpe hine (B4
[ER)

TERUATEAN (runtime) , [ 53 ) EVRE SRR DIAF I, (R AdiBs L, class B PEAN R SCR B, &2 ()
PURAFAEAAL L class FIpAY __annotations_ FpRE ML

#8522 [Elvariable annotation. function annotation. PEP 484 1 PEP 526, 1502 %A tohheERY .
R A (EVRR A A B 8y 75 5% 2 [F] annotations-howto .

argument (5[4)

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:
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o B4 7| B (keyword argument): FERFNFIY | PLERE)IT (identifier, 14 name=) BHFEMIS |3,
o2 DA <+ 1A dictionary () BB EIERS [ #. BN, 3 F 5 #HIZPAT complex ()
L] v ) [ 5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

* 12 % 3| 8K (positional argument): A ZBHH 5| BN 51#. (7E S | o AE— 85 B RAE R &
B, A (5) fEE * 2 & ierable (PJEWCIIE) TIOTCHEPER. G0, 3RS HZAT
ERCENOIVACGIE &

complex (3, 5)
complex (* (3, 5))

G BCEr WA E Sl 2 T M AR A% IR . R SCICIE I HE B AR R RLRN , 2 TR A B, 7E
Ak b, ATATE S SR AT DA AR — 5 [ Rl (B G i o A I

St s BRI parameer (Z280) W6H . & LEE D5 ERS ¥ Min2EE, L% PEP 362,

asynchronous context manager (JE[RIZB 5B BIZS)
—fil W] LA filasyne with BORP B BB Y MF, B 2 E#EE R aenter ()
Ml_aexit__ () method (J5¥k) 4. H PEP 492 5] A,

asynchronous generator (JERIBEIA:ZS)
— Al & [8] & asynchronous generator iterator (FE[FHFAEZSEES) MERR . BHEERG —Mhasync
def EFM LR (coroutine function), {H AR R EEE Tyield AKX, AN RS0 H
Wasyne for [FIREME.

Ta [0 ATREE AR R — (AR A E A g e X, (EAE RS iE , Wl e 23Rk R FEA BEX
% (asynchronous generator iterator), #—RFIEN B ERENERE, IO 6 A2 BLAMNHE, DABEGIE;
.

— AR EVE RS R A R & awaic ME X, PAasync for fllasync with PR,

asynchronous generator iterator (JE[R]2G(EIZ:2SEICES)
—{ fyasynchronous generator (FEFEVERY) RSB

& s —Masynchronous iterator (FE[FIEENRES), HBEPA__anext_ () method #EIFN KR, G [a]{E—
T 2 R4 {4 (awaitable object), W EASHATIAER A EERS KA 10, HABERE N —Myield
HHyield GEEEHARET, ERU M ENATIREE (55 ks s L B i oy BRC) . &k
R EA SERE NS —P_anext_ () FEA SRR AA R0 R, Be sk
BT, 352([F PEP 492 fil PEP 525,

asynchronous iterable (25 [ [EfCHf:)
— @, B PAfEasync for BRIAX R . LHEKEEM__aiter () method [n] {#—
{®asynchronous iterator (EFIHECEE). B PEP 492 2| A,

asynchronous iterator (JEF|2BECZS)
—HEVE__aiter () fll__anext__ () method ¥, _ anext_ () W/E[RE—{#awaitable
(TSR o asyne for EENTAERBEMRERN__anext () method JIF [al 1 T S5 REH 11,
HF|'E5]%t StopAsyncIteration 4. H PEP 492 5] A

attribute ()&M)
— R LI A B RO ME, RZ(E K RE 75 1 ) 40 P i 502X (dotted expression) [ 44 g 22 B . 3]
an, WP o H—HE N a, HIFZETERELA 0.0 #i2HE.

WMR—EYERFE, BT —FE AR AR U Fo X 48 F FrE 382 MEFT (identifier) 1 1
A ARERY, BN setattr () o RIS HRAY B S MEVA B 3B 0 W B ST S ORAE IR, T @ 20l
i getattr () KEIGE.,

awaitable (w[Z51¥¥1t:)
— il W] PAAEawait 38 g A W . B W LR — Mcorouine (T #E) B2 — fH
f__await__ () method B9¥I{F. 7352 (L PEP 492,
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BDFL
Benevolent Dictator For Life (&S {-28M#3% ), X 44 Guido van Rossum, Python [ .

binary file (- JERIKEE)
— 1 BEEREBURN 8 A bytes-like objects (BN TCHERYIME) W file object (REZEMIF) . iR R A B+
A DAL (b, 'wb 8 'rb+') BIEMMEZ . sys.stdin.buffer, sys.stdout.
buffer, PAM io.BytesIO Ml gzip.GzipFile EHi.

w2 Eext file (CFEE), ER—MHAEERIRIEA str WIRERYT.

borrowed reference (i1 18)
7 Python [f) C API 1, f I 2 —RE WM IR, Hh i o EUSEAEE M2
MR, IR B, o E) 2R R F5 A (dangling pointer). 4N, — K353 ML (garbage
collection) T AFS B39 {41-1) e 15—l strong reference ([FIZHR), T4z rsHE

$borrowed reference WERY Py_INCREF () DA B HE (in-place) ¥ [EElstrong reference 245 ik 1
¥, BRAERZE AN RBTE SR — IR A 2 IR i 8E(E). Py_NewRef () Rz HT HIHA EEr— 188

Hstrong reference,

bytes-like object (JEfc4lhitk)
—1 3 4% bufferobjects H.BEEIRE ) C-contiguous SRV . BHIEHER bytes, bytearray
flarray.array P, PAKEFZ % M) nemoryview Y. FEATCAHER Y4 PT F A B8 AL
R A S SR A A . R AR R RNE I socket (FHEE) k.

UL TR A R AT . (EIIA SR A @RS L AR [ R R S A e AL R 1
AR SR (E I ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 2
BRI AE AR T Y (TN Y])) s B3 bytes, PAM bytes
Y memoryview,

bytecode ({IC&HE)
Python 1) J5% 4 1 & 4 i i AL CALAS , B2 Python F2:UAE CPython BLFEES T YEBFRTE. #% (L
TCAHAS R PR pyc BT, PAESE R TR — AR R R RE s peskl (W] DA 7 S L 18
EgREN CAHME) . S [T EEES (intermediate language) | #2E) 281 THE— W virtual machine
(EWttar) b, sZEW S G AT B 3 1 O AH A% 3 HE A M #3105 (machine code), ZEERMZ, 17
TCAH RS PR a2 VAR R R Python [EHEMEAS 2 HIEAENY , R BEXE AR [RUA Y Python 2 [H] AR+

(LTS8 25 2 7] DATE dis ASTAH A [ HH SO 4R 3

callable (wW:nL#{t:)
—{H callable J& R] ARGIFERY AR 424, WU IR AT REDA R A B0 — A5 1 8 (3% Wargument) :

[callable(argumentl, argument2, argumentN) }

—All function B GEH K method FR 2 callable, — G BAE__call () ¥R class 22 B HHL 21
callable,

callback ([a[if)
VIS | S5 R 1) — 18 B 2X (subroutine) R, &7 A A LA R ] B e LA 7«

class (JiE])
— P A A e AR . Class 11922 230 7 @ £ & method £ 3%, 182 method 1] DA
£ class 1B LI THAE.

class variable (HE[E/528)
—fHAE class "PREFR, HIERZLBEAE class IR (RXBINEFE class B ) wiis ok sy,

complex number ([E14%})
—HI AR EHAR ST, TR BT G 2R [ B A — W ERR 2 F. [Eldogh 2
[ElEEA (-1 PR POECERT, AR SR g (E 1, TR RE) 5. Python
[ T HEHE %, ©rARENRERIRES; FRRaE - mesn 5 sime, sl
3+175. #EHF math BEAEIR THERH M RER, F5600 cmath B4, 00 12— A5
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T
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context manager ([5EE5PNES)
— R A AFE il wich BRI I RIERIE IR, MERBMER_ enter. () Fl_exit_ ()
method A% H ). #EZ[E PEP 343,

context variable (Ji5hE5s))
— {8, HAE T DARSE R ST SR i A e AS ] o S5 28 U T4 [ 384+ 77 [ (Thread-Local Storage)
eI, — A R AT A T R A R R R(E . AR, BEASBEEB, M T s Re e
BT, MRS EE Mg, RIEETTRYIER2T# (concurrent asynchronous task) Hi, #f
béﬁ%{ﬂj(%ﬂglﬂ ° %%% contextvars,

contiguous (JHAEIT])
R —f 4218 [ 52 C-contiguous 5% & Fortran contiguous, I’ & e Hipi i E S 480 . B4 (zero-
dimensional) {4 [ %S /2 C M Fortran contiguous ., F—#ft (one-dimensional) [#i%1| /| 4518 H W JELERD
TR RS PO A AR RO HES , TR PR P LR IERY . 7F 2 4% (multidimensional) C-contiguous [
Fr, FERC RO NE T A I R, AR — RS s b et 81, £ Fortran contiguous
Wz, ARG bk

coroutine ()
Hy 2R, (subroutine) f1y— BB EBEH /. VLS AE SIS 28 i AV 53— (IS
EOR . AR AEERF 2 AR A R B et A BRI . EMEEEI asyne der BRI
HIE. HaE2([E PEP 492,

coroutine function (FErA=)
—{# [l coroutine (HFE) PFARR . —ERERNEE A asyne der ik tesE, EInREdrt
“rawait, async for fllasync with B8, 5L h PEP 492 5] A,

CPython

Python F2 555 FIAEHE B /E (canonical implementation), #¢#E7i7E python.org |, [CPython | &1 #F
FHTEL R A, Al M B R B RE F R EAE, 40 Jython B IronPython,

decorator (Z:fiizZ%)
—E R, TR E S R, W E TG ewrapper #EE, B El-—E R X1 8 (] (function
transformation), SEHFESHE REME classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA ek U FRAERE 3R 2 SR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFTER FIAOMES, (EFEASEIBAE . BREHHNELEE, F2[E 502 &Hfcass
& S EJRA S

descriptor (1iiA%%)
fEfIEFE T __get_ (). __set_ () 8__delete_ () method ¥{F. 1 class & A1
TRZRRE , ER R T E e e B M A e R i aE . B, B ab RS, 5% skEIRR M
JEERE, &7 a W) class FHLAP AR A RRE o 0, BIR o 2RSS, TR ER R AR
method @I . EHIA SR A ELARZ R AR Python (BHSE, HEITMEF LR, ik
hiEHE . method. J&VE (property). class method. [EJfE method, DA J% 3%} super class (4QHHE[E))
e

B iR 4 method HYSEZ A, SIS0k 2 BRSO 5 1 o

dictionary (zilL)
— {1l %8 Y5t [ 4] (associative array), HH (TR GBS BIE. #AT DURMEAMT A __hash__ ()
M_eq__ () method 4. 7 Perl iR EVEE (hash).

dictionary comprehension (L4 &iEE)
—MEZEW I, HARER T E Y i s e R, [ B A R DA 52 i ]
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results = {n: n ** 2 for n in range (10)} €EFA&E—FFH, BEESTH n BITRE
n ** 2, 2B k. E55FRHETF,

dictionary view (zHURGHL)
# dict.keys (). dict.values() M dict.items () F{EIYIFRREEFZHARH . S MERHE
TR IEH B A, B FR R I BB, A s L B . 2 E G A
HHE)E 8 list (52%1)), A list (dictview) . FHZ(E] dict-views.

docstring ([EIH)
—fHAE class, pRNEBLAL A, VEESE SR U B T SO . BESR T EE AT R € i 20
I GrReap R, [EOIA T class, BASRBEALI) __doc__ BEMEF. i) H il DA
H[EVE (introspection) HC[EEE , A e 2 A B I SCOA7 IO R A7

duck-typing (W f-24[E])
— MR GRS, TR AR A M BB R 2 R S A B RER A BUm AR 2
()52, method I & 1 & ¥ A b Py s . (TSR e AR ARG — G 1 HL e e fg —[E g
T, WEE—EL—EET. ) HEEG e ZE, osksra (@ eegn
(polymorphic substitution) AT () @G PE. W6 T AREI SR ] type () B isinstance () i
rlEt. (ERdvEE, M TRE DA 36 2 48 ik 285 (abstract base class) KR TE. ) SR, BiEH
GEH hasattr () Wik, SiEEAFP R EERTEM .

EAFP
Easier to ask for forgiveness than permission. (FFREXLFERA VT ER S ) BT [ Python 4l
AR Er SR A R SR S VR A AE (BT % (R o s 91 T R TR B 51 b o 3 el () L 1 A
HARr o R FEET 2t ry Flexcept BAK . BWEFTZ HMFET (Hlan C) % WALBYL JEAE
TERLT ¥

expression (FHFL)
— BRI AR R ERR . EAEEE), —MEE e . SR, B, EE TR
Wy 2558 B T A B, S LE R RE (. B A RE S A A2, EHETE R
Python 35 5 W1 AR 28 =0, 79 AME —Lsiatement (BRIAZ) ARe#E /R, Hliiwhile, B
{H (assignment) # /2 FfA, MR EEE .

extension module ($% 7 Fi4i)
—fHPA C 5 C++ S B WARAL, Bl ] Python 1Y) C APT AREEAZ .U e fff 5 R U e A T H8)

f-string (f &)
PA T 5 E [ERTER A R SR R [f 2, B K ny 5 ¢ LAMSER . Eais(E
PEP 498,

file object (H§R¥fk)
R T AR 2 1) (file-oriented) API (#ll read () B{ write () 45 method) MRERAEITE ¥
TR RIS g i 2, 6 BB o A 30 B B A A 28 2 LAY 1) ot A7t i
SEE (FlanEEEs A /. RS EsRE R . socket (3. E (pipe) %5) MITFEL. RV
WL REIE) 28 4% £ 1 (file-like object) BY B 37 (stream).,

B, A=MEEY0: A =S4 5. Sl =S ST e, EMETE io
BB e SR BRI R open () BRI

file-like object (JFRSRit:)
file object (REZWIE) HIFRIFET-

filesystem encoding and error handler (43 2 &% i il HIEE 5 i BH PR 2X,)
PYt/lllzon R — AR S AN SR IR R R =X, AR R B AESE R AL, PASGK Unicode %t
MRS

T 22 2R 0 4 R 0 ZEU R 3 BE LN RIS o A /N 128 [ TCAL . ANSRAR R R S s i MEvA TR AL BL AR 35, 1
API {0 &5|%¢ UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HIRNEL
o 5 2R 0 A G A 0 B R X

filesystem encoding and error handler (%8 22 %% & 15 A1 & 52 ) ¥ o () & ¥ Python [E) ) K
PyConfig Read () PRI KALE: #H&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,
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ek zFllocale encoding ([F I 4RHE) «

finder (=Hi7%)
—E P, e ER(ENEAEY, import A K loader (FALR) -

¢ Python 3.3 BHIG , A WA FMES: TRAE 5 % (meta path finder) €{# ] sys.meta_path,
Wi¥44& 78 B F 4 2% (path entry finder) € {fiff] sys.path_hooks.

#2[F PEP 302. PEP 420 #11 PEP 451 DA T f# ™ Z 411 .

floor division (Jn] | IU%RT:)
) N AR 2 B B B T B U BB IR . ) NIRRT / /. B, ERC 11 /7 4
R RE 2, B float (FREH) EMBIEFTEMER 2.75 A s5ER, (-11) // 4 NEERE
-3, WENR -2.75 ik T 8% . #2(E PEP 238,

function (R
R B S, E REEI R e et T AR IR S sk 2 (M 5| 1, i3 e S gl
MR R AN HAT. TiiE 2 Eparameter (Z80). method (J535), PAK & X2 LA

function annotation (FXEIRE)
oK 3 22 8 [ 1 — M annotation ([E1FE)

A EREE R 2 Ee = g, SMERATEY R WM int 518, Eef—@ int @
e :

def sum_two_numbers(a: int, b: int) -> int:
return a + b

pR AU ERE I R & X7 & B A RRAT AR .
=t 2 [Flvariable annotation §1 PEP 484, B4 I REMHIA. BRERBWEETER T, B2l

annotations-howto .,

__future__
future FRiX X1 from __future__ import <feature>, ®{§/N&EaH HITLYE Python &
PRI B A rp i B VR P R B 3, AR B Bl A, T __future_ BUAHAIRE T

feaure (14) WIRERYME. il import A EISA A MORIE, (R0T LA S — (B2 BE 2 IRy i
UHCHHEE IR, AREMRi (KO8 IR D6
>>> import __ future_

>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection (3% nlik)
FrSEOI R FA T B A SCRERL 0B, Python BUFFKIML I, 245 i % HUH B (reference
counting), DA K¢ —{l A& [V Ag i F1 v 7 2 BRI B2 (reference cycle) (1) 4 B B3 [ Wi 2% (cyclic garbage
collector) &5 it B3k MR W PAEF g ABE4H 38 JLat A 74 il o

generator ([E/]:3%)
— il €7 |8 & generator iterator ([EA#EEMES) MK, BHEEKRB —MIEFEKEL, HARMEE
WE T yvield #ERX, GEEAE—RIIMME, B2 nl HiR for B, oi2PAnext () Bz, FFRE
RHAR— R
B ATHEE I AR F s A A gk, (HAER e, e R FnEAe BEKE., B0k
JEM R IEURERESRE, At se B MHTsE, AR .
generator iterator ([FJZ:Z$EIC2S)
—{# Hgenerator ([EVEZE) sRCHTESL P
Fyield GEEEIART, ERCEMERITIRE (G5E R LM E P oy Bokat). HEA
BEVRE MIERE, B0 b nysho B AT (BEAR A VR P R 2 E B 4R 1) ek 20 AN TA] ) o
generator expression ([F)/}: %355 5X)
— il M EESC 2R E R ERERG M IEEEE, B M for T4, #TAE
F TR SRS — RN i f T s AER R e TINE R E A 2 EE
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>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Z%1pfX)
1 £ 2 R A B pR X, % o X S [ 1) (BB VR [ (Y S P o] 3 % G O A
Y, B EE Y (dispatch algorithm) 2E[FIE .

a5 [Elsingle dispatch (¥—3H) #5565 H . functools.singledispatch () Hffifefl PEP
443,

generic type ({Z%I[F)
— A BB 2 Mtk (parameterized) frype (BIE) ; A E— M7 52 E, B2 list M dict. B
BRI [Fl = FE)E

g2 AE 4~ RE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
#5 2 (Flglobal interpreter lock (43 228481) .

global interpreter lock (4% 8H)
CPython B ws I AR, 1 DARE DR B OH8 U — BT 44 BESLAT Python [byrecode (fizyC#
) . FwEW AP (EFERH Y EIEAE), 1 dict) HEjHLEESETTAE (concurrent access)
WfE B, AT AT DAfE b CPython MY BCAE. 8@ e E e, SRR EA S ME L HAT4
(multi-threaded), {FAXfE 2 Gt 1 2 s LS O M AR RE IR LAY — R4 P4 71 (parallelism) .

SR, A Le PR R4, M R E M a2 =y, Bk s L AT R A ol A (B 5 145 4
(computationally intensive) [RTF5E, ATDARK: GIL., B4b, 1EMFT VO K, GIL 48 2 erihfEig.

WEEA AR (MR ATAE ] B (DAOE R BRI SUE S L R B ) 1055 BRI
U1, WERE—fiys— RSN, Meeeaprak. —BGRE, HEOIGEMAREmE, &
FRSEREIRERT 2, AT 5 A AR

hash-based pyc (ZREIZEHERT pyc)
— {3 TCALT (bytecode) WFFFAR, & FH AR IEVA T /R 3 B i B R AT e A I BB D, e 1oy
Mtk HSEO% 655 Day KA

hashable (7] §E))
WY — NS, ZEEHAEGE R (BFE-—M__hash () method) ,
A A R (BFE—M__eq () method), ABEIE R —MTaREW M. KL,
SREMH S Z A8 ] AEE 1, e M b ZE A AR TR 0 M .

AHEEME: (hashability) {fi— Y7 AT A dictionary (F4tt) RYHERI set (Sefy) HURE, HEELH
R AR H TR T AR E .

KZ 81y Python AT E@ Y402 T AEEY : WTEAAEE (BIAN list 57 dictionary) [EVAZ; TR
A (B0 wple (JCAL) Fl frozenset) , JUAHEMAYICE R THEER), B4 S 420 i
Efy. AR M3 A€ class BYECH], HELEY F e Bk ETn] AR ERY . & 17E B A LU
AN (RAFEMERCRE), mEMREEN AL EMY 140 .

IDLE
Python [1}] Integrated Development and Learning Environment (%4 BH 25 BB BEES ) . idle 2 —fH KA
() A A B R AR IR BT, BOR Python BT SEA TR — A2 g 11

immutable (A w[5&91))
— A HA B ER. A3y aiEss. FHA wple (Joél) . BHWIFE A REHISCER
NSRS [ A (b ZE R G A, MBS, — B . MR SR RENE Ry, i E
B, 140 dictionary (ML) i —fEGE .

import path (5] AJf%)
—EAE (SssieA B ) WFER, MARLEALEHETE import #AHKE, & @iparh based finder (FEJAHE
R A es ) BN E . 7F import [, AL E Y FEEEHH sys.path, (HERTEM
(subpackage) 1M 75 , ‘EWAIREEH A LEMNH _path_ EFit.

importing (5| A)
— (AR . —EBLAL ) Python FE=UA AT DAE M BEAR AR, ) — AR AL H 11 Python A2 CHS {5 .
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importer (5IA%})
— (A REE AR XA EBER finder (FAgAR) tRloader (BALR) WF-

interactive ( H.E)I1))
Python A7 —{f BBy X H e, 83nRA] %EE%%%%B‘J%/%?TE%/\%%EQ@L%JC SERIRATE
MEAER ML R . REES python, NFEALMGH (WTREFE b & VR FE IS ) 5k B st
V). aallR s s i n e s E R (R help(X))

interpreted (Pi8RY)
Python J&—HE e T, A EHaEsE s, AEiE 1T i Leiihl, RIEHAG (7 C4LES (bytecode)
S I AFEAE . B AR RAAAE 20T A GRS T, INATE A MEHLEE S ) — M7, SRR T
B Hibnh ol e assi o A Fanpaet / ResE, AR e rmaft=CEw mEsamE. Bs
% Flinteractive (HEIH) .

interpreter shutdown (P73 FH)
i Python H a9 ZoR B PARE, & & A —RErikRE Em TEICE BB A B B R &R, B
ﬂﬂﬂ‘%zﬂﬂl%@ BSEERT &5 . C &2 KN 3Rw L 2 (garbage collector)., 1a REEIE B & B
TE WA HERR X (destructor) 5555 | F A1 (weakref callback), [FRf7H A o RE 205 . 7 BH P I B b
%Lﬁﬂ‘]ﬁ;;?ﬁ%;@i%ﬂ%@%ﬁh HEE KR & REATEAER T (% RGBT ek 2 s
BOEE ) .

HEG I F 2R, 2 __main_ B EEPOESTHEIA T AHATIE .

iterable (n[[EfC#1E)
— T B E— R [ e — ] H R B A Efﬁ%ﬁ:lﬁgﬁ THAEFA A AE (852 1ist. str
Ml tuple) MELLARFHIRIE], Bt dict. 45 Eh 1, U\&%Fﬁm%lﬂ’ﬂfﬁ class P4, HERLL
class 5 __iter_ () method B2 & {Esequence (J?ﬁlj) SEEN_ getitem () method, FZW{Em
EnEf .

AER YT for FIREAF 2 HAUTZ PS5 (zip O . map ()..). E—EATEfRY
HAEES | S R A EE KR iter () B, EGEZYERE—HER L. ﬁt.ﬁ%ﬁ@ﬂ?ﬁ“ﬂlﬁ
—AHE AT (one pass) T, (fHEREHE, WHA—EZIFY iter O SATEHEEREY
fF. for BOAX G BB EWREILE S, BB R R a2 S 8, H R 3 47
HZEUEy . BigzElierator (EURES). sequence (JE%)) Flgenerator ([E)ERE),

iterator ([E{t2%)

—fHF R ERRA E. EEREERZRA __next_ () method (B /245 & 8 I8 45 [E] 4 oK X
next () ) K7 EEER RS TEH . EAFA ERIE, BIE5]% StopIteration fl4b. Bt
R, %Zﬁ%%%ﬁﬁ%ﬁ)ﬂ%, TAEAT ¥ next_ () method [yHE—H RN, #EH & FLk S|4
StopIteration. [EMUERMAEA M __iter_ () method, B & RIEEEMIIEAL, FroAs
MRENCE AR 2 T E I, BT RARI A K 22 8w A A nT BV i35 . — BRI BIA, 2
Bl £ [EMC (multiple iteration passes) AUFER MG, — AW (B2 1ist) R T EIE
# iter () BENEHE for [FIRE A E Ry, #BErEE —MamnERes. dHERSER LS (£
Eﬁ) H%, gl mr—mE P e . A e SR ER g, ARG
— RS

TE typeiter SCHA] DAFR B 2 BAHL

CPython FEfi:#fi: CPython [EIAR I &N —b#R e 2 [[ERAA €3 __iter__ O ) EMH
JE o

key function (Z=X)
S R BT R 2K (collation function) J&— {1 A] AL (callable) PR, & & [ml &0 JH R HE/F (sorting)
B 5E ¥ (ordering) [A{E. BN, locale.strxfrm () B M AEIA— T fF W & HE B 0 i HE
J .

Python PiiF2 T H., #RH3Z DASE ek A il e 2 e e el 2 L 7 30 B T3S min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () »

IR DA, — R . B, str. lower () method AJ RAYEIEIAR 43K/ INES HEFF 11 68 bR
o B, — (R A] ARE L ambda A AP, HIA0 lambda r: (r[0], rl2]). 7i4h,
operator.attrgetter (). operator.itemgetter () il operator.methodcaller ()

=l R 2 A R X (constructor) . [ T AT 7 S 06 P S R SR SE BT, i 2 E 4T o
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keyword argument (2525 185%)
52 (Flargument (5]35).

lambda
i B —expression (GEEZ) FraLBmy—1W B4 17E K= (inline function), A #% ok 20 # I 1Y R SR (H .

#£37 lambda X HFEVE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( =\ AT, ) 158 4 i EAE & 7E A7 IE Y Bl Ay 3k 22w, BH et 0 ik S %
o EEEREELEAFP Jr R, HERNROREGATZ 1 f Bk XNFEAE.

TE— M WiTaEEEEE T, LBYL FaUA7E [ =18 Ml [#47] Z 51 AT #EWE: (race condition) f
JEBE . FIINPA I AECHE if key in mapping: return mappinglkey], WSS — @3 iT457E
WA Z AR EAEEIRZ B, 4 mapping PREFRT key, HIazAR=UAGHL € K%L S T T D P 4 (lock)
o i | EAFP il =R lE]

list (Hi%1)
— 1 Python [El@ {#sequence  (J751) . BB 4 T2 list, BHEERURIHALREF oy — 18 )
(array) M AR —(H #4551 (linked list), ﬁﬂlﬁ%‘?ﬂﬁ IRF I EAE L2 O(1).

list comprehension (5 5|45 & 355
— e 1 AR M 3 8 ) AR A e R [ R PR A SR DA — 1 List (R AG f ZE ) ¥ . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4&—{HFE list,
Hop a0 %) 255 @ilEE, B e 7Sl 0x.). i ?/ﬂ%ﬁ_@.ﬁ‘ﬁﬂﬁo neRAERE, Al
range (256) HHIFTAITCEA S HEIL

loader (FEAZY)
— (B ER AL . T EEFR M 4E 1oad_module () [ method (J5%5). i AZLEE
Bt finder (FA452%) FE., WE2HAHH2E PEP 302, Egjﬁl\abxna(lbase class (fhaREHEE), #

%[F] importlib.abc.Loader,

locale encoding ([ 38 Zi5)
£ Unix [, ‘B2 LC_CTYPE B EmM 5. B PLH locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE-

7F Windows |, ‘22 ANSI U E (code page, @l "cpl1252").,
7E Android 1 VxWorks |-, Python ffi ffj "ut £—8" {E[F] &8 4% .
locale.getencoding () HJ DA ACHUAS i tak i -

WA filesystem encoding and error handler

magic method (BT #71%)
special method (FRkITE:) B —1EIEER R .

mapping ()
— AR YA, BB RN AR, HAEE {E abstract base classes (i ¢ &R H(E)
collections.abc.Mapping B collections.abc.MutableMapping FT$5E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCEETE3HEZS)
— LR sys.meta_path [ [E[{# [ finder (FFAGHR) . TCHERFAGARILILIC A B S48 2% (path
entry finder) M BEZARR

BTN TEIE R A EY EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHE])
— & class 1Y class. Class & FEimFE & & 57— class 44 . —1H class dictionary (FHL), DAK—1#
base class (JEJEHAE]) (1513, Metaclass B35 #3738 =05 |8, [ 3% class. KUY (F8 )
PR S Gt R EEE . Python FYRRE)Z BE7F A e BEEIE 7. H %11 metaclass, JCH 41
AHERAFEWTH, (HREF N, metaclass 1] ABRBLEIR BRI ME 2. BMEs AR
EF AR BT s att. BEYEES . EERFIR (singleton), PAK L2 HABKITE .

B2 S atln] DATE 7L B P R E
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method (Jji%)
—H7E class A BSEIWE & Zm ek, WIS method VEEIH: class B 91— 8 B E g hEny , HI'E e i
FZE A RE RS —fargument (518%) (M5B #HEREE) self)., 52 function (FKRR)
Flnested scope (FIRAE L) .

method resolution order (Jj 7 M IE)T)
T5 YEFRATIE R A2 R S A AR, base class (JEJECHHE]) 48 S A)EF . BIH Python H
2.3 i E RS T RS EE AN, 752 (E python_2.3_mro.,

module (Ki%H)
—fE 4T Python F2=X 1% 2H 4% B0 (organizational unit) fy¥ 4. BIHA —MHdr 4 250, BEASIER
K Python #J14:. HEAHJEFE Himporiing W)L, ##E A 2 Python,
iz Epackage (£14).

module spec (L4 LK% )
—E s, BaE R ALK import #] B & il B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
it 2(Elmethod resolution order (7RI ) o

mutable (n]5EH1k)
AT A E MTAOME, HAERFEMA 14 () o A2 Eimmutable (RSP )

named tuple (Fff#7c4)
i [named tuple (P45 7041) | /2FH1E tuple #K T RIEIK class, FLEAYTIZR5] (indexable) JC
FA0 AT DA P42 S 1 AR . 15 S AR class R DAL A Hith Al 4k

A E)E A ()2 named tuple, f35H time.localtime () il os.stat () BERE. B—HFEHAT

& 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

A 4% named tuple 2 FIEME (0 EF) . 8, —1F named tuple 7] PAGE — 10 IEHLH class E
FokE s, HEK class Z#K H tuple, HEsE TINA A (named field) RIA] . 358119 class 7]
PAF LHE. "PA/KH typing.NamedTuple K7, A7 DA T WK = (factory function)
collections.namedtuple () RZE.. BEFAHEIEIN T —L4E /M) method, 35 LY method A
b2 e F 57 sk [F) 1Y) named tuple W1, SEVEIRET

namespace (i #23H)
SHBE R . 4 25 RZ DA dictionary (SFHL) BEEEME. A s . Atk K a4 25
MAEY T (FF method H) WA HURAG 44 25 W] v 4% 25 IS B 1k a2 18, SRk . B
fn, PR3 builtins.open fll os.open () s&Zi B M I 4 25 MR E 8. A4 25 s
Al R 1 40 2 TR R AR A A BV — M pR X, ARG ] e M T 4P . N, %5 random. seed ()
B itertools.islice () MEMFE R, BEEKA D ERE random fll itertools BIAFEEAE .

namespace package (@i % 23WEM)
—{ifl PEP 420 package (£) , B HAEIEE &4 (subpackage) i —1H 285, v 45 25 & {4 ] g
EA ERn R, mHEEKRE M A E—Mregular package (IEFEL) , RNEEMEBES

__init_ .py BfffEE.
FtzElmodule (F4) .

nested scope ( Lk {1 HI)
AE(E]22 I8 /M 7 3§ (enclosing definition) FF [RS8 AE Ty BEBIARIE], — {0 R =S AN SR 27 5 — M pR X
e, BIEMREEs WANgm0h s, Fe, AFEEEETS, SR b2
W, T R ks e e B (i Ik P R S B IR, A MU A Ak 44
I E A . nonlocal ZFFEANEEREIE TR A

156 Appendix A. ffj g%


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

The Python Language Reference, [ 3.12.3

new-style class (#1%i[E])
—fEEE 5, ERIGBFENTE N class Y Y class B . 7R Python fiiA i, HA Ha
class 7 REffi i Python TR . ZAKRITNGE, 92 slots_ . #ifiikss (descriptor). J& 1 (property).
__getattribute (). class method (JHEIJ ) Fi static method ([EFIBE ).

object (¥1})
HARE (BrHESE) Ko RmriE (method) MEMTEER. &R TMnew-siyle class (FixHH
[F]) B4 base class (FRHE).

package (£if})
—{[ Python [{module (F541), BRI DAL E T4 (submodule) B¢ 2B EN1 T2/ (subpackage), I
W EmE, EFERA __path_ YR8 Python I .

Wk Elregular package (TFFEME) Fnamespace package (64423 MEAE) .

parameter (Z#)
AE function (PA=) B method 7 3§ P 1) —fH iy 24 B #E (named entity), &4 B 3% bR 2\ BEE 32 32 19—
Margument (51#0), SAEFLEE R 2M5 8. S5 H FRER RS 8EA
« positional-or-keyword (Ri BB BB : 5T (HTT A% 06 2 5 R AETE A 48 5 7] S0 PUE )
1. ERSEMTERER, GIMPAITIR foo 1 bar:

[def func (foo, bar=None): ... J

* positional-only ({EFROZE) : H5 I —ME L REH& BROL BAR AL T | . EpRE S 28 &£
W /50, nT DAERZ P OCHT T E SR E RO 2 8, HIANLAR ) posonlyl 11 posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only (JEFREAHT) : FEHH—1H H AE AR S PR iRt a5 8. AR ERM 2 I %
o, AL S (AT R R E 2 8 (var-positional parameter) B ALY * ST, #UA] DATEHAR T
EFMERREE T2, BIINPA T kw_onlyl Rl kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

* var-positional (fEREMEIE) : 45U —HBELMERF PSR BLi 7 o | . (TEC B 2 8,
HEZEOIET | MZ AN . BRSO ERIE 2 WA E L~ AGEFRR, Bl

args:

[def func (*args, **kwargs): ... J

o var-keyword ({ERESEBET): fHHTTHHMNTEEEERETSH (o Mts ez
FATA B E5 | 82 4h) . ERSEE SR LS MR w i b o~ AE s, Bl L
B HYy kwargs.
LT DATE IS | SO SR MR B TR 1, ] DA — L3884 v () 5 | G i TR A
7 w5 2 BN RE R Nargument (513%) H. & REEFRGIHM2 82 B 2E. inspect.
Parameter class. # X & &5, PAK PEP 362,
path entry (J&#$5H)
TEimport path (GIAFEEE) HAg—ANLE, Wipath based finder (FEPABEARFAGHS) TS H N E
HREFARZEL import FELAH
path entry finder (PX4%IHH =6i7%)

¥ sys.path_hooks H— ] FERY 444 (callable) (& B)—1Wpath entry hook) fit [a] {8 ff]—F finder
BRGE QMR PA— A path entry g (i H .

BT IR AR TE H A 2SS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H([E))
1E sys.path_hooks F|FH)—{H AT AL A {f: (callable), #5 & HITE QA 7E— B FE 2 Bpath entry H
FIB, B G B {Epath entry finder (FEEEIAH FAGAY) -
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path based finder (JLRERFERI=H57s)

THBRIY 7UIAAE 54 5 (meta path finder) Z —, "B &AE—{®import path W38 A4 .

path-like object (%% £:¥1l:)

PEP

—EFIRERE R BB BT DU — M RN B R str 3 bytes P, 52—
B/F os.PathLike WEWIWM. HEFEIY os. fspath () KA, —f%X4E os.PathLike W&
] Ak (EFIE str 8 bytes R RASIKER; 1M os.fsdecode () M os.fsencode () Hl
SYETRT iR ERR str J bytes &R, H PEP 519 5] A

Python Enhancement Proposal (Python M4[El#%¢). PEP J&—3 & wHEIM Seff, ‘& fEE) Python - REHE
LR, U IR Python ) — 8 H7 2 REB % TN RERRE P ARG . PEP JE 3% B AL £l 2R 1 1 4
DA 2 T RE A S

PEP [WAEAE H 1Y), REBEIE I DI ae A4 5. A b B A 5 R R 2 RIE, ARE A
Python [t EISRAYFEED, 35 Sem PRy 32 2 . PEP (/8 2 Bt fept i B g v sk (F e [ S 3
R

#2[F PEP 1,

portion (334))

FEE— HEIh i — AR (T RERR (T AE— (M zip AR ), 5 LUAR SR AR — M Ay &4 M E {F (namespace
package)  TEK, HNfE PEP 420 FFE SR

positional argument ({3 ¥4 5|4

52 (Flargument (5]3%).

provisional API (¥47 API)

WA APLZ 4, e o 2 HE Y i 42 M1 281 (backwards compatibility) SR H, R HHERR Y APL.
SESR MBI, RS e MR EE TR, B EER e R, HAURE LR B
Ef %, WrReeh B EAMANEEE (LB ORI . 5% EA g M E A
— U APLYENAZ BIR LR B AN GG sl g vy, B A e

RIS AT APL, [a]4% A28 0 5 Tt e gl B E) [ SeA2 MRE) )y 28 | — ST (] ol 3% B g 1 1
P8R T ] BEFR H — M0 ) AR A R E ) 52 .

T {1 20 A (5 A5 A v o X B R R ) S A, Tl SRR A TR ) 2o B A B ) R s T B R
#2(F PEP 411 TfRE Z 408 .

provisional package (J11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythorj3.x FHIARERE (RACARTAIERY, HREES 3 BT R AE IR AR 2. ) WAl AR5 ()
[Py3k ],

Pythonic (Python Jil#41)

—fEARIA B CA, e T Python A e AR R, A2 FL bt 7 oA
ARG . B4, Python o WL —TEEHE VL, MM for Buds, H—MTERY (T
(T e A TIEIR . 72 Hbih S A SR AL, B A2 Python (¥ A A5 kS €1 1]
— A B AR AR

{

for i in range(len(food)):
print (food[i])

M2, PAR AR R . 3 A4 Python Jalf :

|

for piece in food:
print (piece)

qualified name (P} 9z #45%)

—{iil [EYrFEAAE], B BURR R e S AR AL P 2 381 class. (Bl method (1)
[EEAE ], 4N PEP 3155 W@ 3. B TEJE i sk UM class 15, BRE 4% RS ) (8 &4 AR ] -
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r>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

IC’

>>> C.D.__gualname_
IC.DI

>>> C.D.meth.__ _qualname_
'C.D.meth'

IS BN, % 2 T2 4 % (fully qualified name) S ML 5 A6 BE SRR , 03 AR AT
MAZEM, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (ZW8)
AP S BRI 2 BRI %228, © @ #IRALE (deallocated). A
se R TR (immortal) ] [EIHEA A S92 ek, R IGE RS THGEE. 28
G # 7E Python A2 A AE, (HEELZCPython FAER)—{HBHH TR . R EEEHR AT DAREY
getrefcount () PRER[EME -8R E W0 2 MG

regular package (IFBIEMt)
—fREG I package (£4F), Fla—ME& _init_ .py R HEIEL

ek Elnamespace package (423 EELE) .

__slots__
1E class [FIESY— M E 1, TREHBUCES BB ZSHE, PUIERRE G dictionary (FHL) , 5K
HPA TN BEOARK B PR , T M DA E RN 0 ), S50 B9 A4 — (T 0l
(memory-critical) ft i Fi R 2 rp A7 K B0l 28 U (ED.

sequence (J3:41])
—{fliterable (A[EMCHIE), Bl getitem () special method (HR5RIYE), ff FIAEHZRT L
BESCRE TR, EEsET— M len () method ZREE T H SR . —Le[F)7 51 2 [E)
fI#f 1ist, str. tuple flbytes. iHEE, MR dict WL getitem () Ml_len__ (),
{HE B [E3 R (mapping) T2 P51, IEHA #0700 i AT B immutable 88, A

4 2 H(E] (abstract base class) collections. abe. Sequence E38 7 — 0 & & A 1HE ,
AER getitem () M__len_ (), WM T count (). index (). _ contains__ ()
Ml__reversed (). EAVEMBEFRNHEMZAE, WTPAMH register () giMAMEMEIE. =2E®
FEEN RSO, i R P A AR
set comprehension (&4 4iE)

— RS YR, R BE— 8 v [EC ) 1 G ARG e K, (B 0 P AL SR DA — 1 set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EE—{fFE
set: {'r', 'd'}. @B A EELFENLT,

single dispatch ( ¥i.—3qps)
generic funcion (JZZIpR) FHER—MEIER, FELL, BVERSEIER BN B —5 |3 ZU(E,

slice (Y] i)
—fEYIE, Bl —Bsequence (JPA) S8R5 B —BUI R 2 AT 5% (sub-
script notation) [1, #FE44H S MET, HfE#EFE 2 MM A E S, Flil variable_name[1:3:5].
EREE (D) FF9ERERR, &fH slice Wift.

special method (55 Jji:)

— Rl @9 Python [ BJIEN Y method , A AR AU EIRUATHARE S, AL . S5 method 1944
T G 7E PR SS FEA Mi A T RE), Special method R4 747 ik & Ak AT REAR IR .

159



The Python Language Reference, &[] 3.12.3

statement ([iiA=)
PR R B (suite, X [EMR]) FH9—FB5. BARK AT PLUE—Wexpression (FEE
L), SEEAMET (Flinir, while i for) MEHEEERHY —.

static type checker ([FIfEMI[ERir73)
fristie Python FSCHSEVSHTHOSNIT S, ARkt R, (QROEN TR M RE. 5 2B
[Eli2 7 (type hints) DA S typing HAH.

strong reference ([F/2Ii)
e Python [ C APL Ht, [E|2 FUZ B S IR, W ERA %2 MR s . g s m
58I Py_INCREF () AEEE2 K. [E%2 KIES# Py_DECREF () BB M.

Py_NewRef () pRaCA] N ES, — S EI2 IR, @w, 76E B EI2 EAE Rz b, WELE
#ZE2 M8 N py DECREF () X, DABEGENR—H2 M.

Wt Elborrowed reference ({2 ).

text encoding (3% )
Python 155 2 —1{i Unicode A%} (code point) )74 (#iEFF U+0000 -- U+10FFFF Z i) . #F
B R — T, AT SR E A oA A

15—l 7 5B FE SR B e AL 51, ARIE) [4mfs ), 1 4E 7 Jo A e ) B o7 v - e R ARIED [ s
(decoding) |,

A ZTEA ST L ARG ES (codecs), EAMBATREE [ 307G .

text file (SCFEREZR)
— A RBEEII 5 A st YEI—1 file object (REZRWIME) . BH, UFRHBEE L 2AFIUTH
i) 1R &R (byte-oriented datastream) [E)€r [ B jE Hrext encoding (SCFERAE) o SUFRERPI T4 -
PAISCEREE (e 8 'w') BHEARZE. sys.stdin, sys.stdout PAM io.StringIo IHEH.

Bk Ebinary file (ZHEMNER), TR —HELBEBRNE A8l T4 &1 (bytes-like object) FIE
ES7/ LN

triple-quoted string (= 5|5E[EIH)
ARS8 ) S5 O WEELRS R — 78 MR e MEEA FL AR 5 | 55 a8 T A
HANNRE, EERHZEN, B2 EA K. MR ATE 75 T A8 K BEE (unescaped)
RS SRR EE S 195, 1 B e AN TS 7 A H 4 I (continuation character) 5P AFSZ AT, BT
A S 5 (B - e R A A

type (%[F])
—ffl Python ¥ {4 B EIEE T & 2 ERER AW M@ EERE —ERE. @ik aEnT
PAHER __class__ BHAATHL, B(LA type (obj) HAHER.
type alias (FU[EIEI%)
—(EBIEI 365, ERAGBENE 44— ER(E)FF (identifier) S
HFIEIL # A 2 [EUR = (type hint) R4 F . Bil4n:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FTPARIGE R, SR AR

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

i 2[F typing fil PEP 484, 7 ILIIRERHIIR

type hint (%I[EHE75)
—MHannotation ([ERE), ‘BH§E M8, —H class J& ok — 1 ok 2y 2 8ok BHEE ) T AUE.,
BIEH RSB PER, WA 28 Python [EIHIRY, (HEMBHEIRE 2 [El & % (sadic type checkers) fRA
A, [E)gelH B IDE 58 254 42 (completion) FIEE# (refactoring).
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4 s M. class B ME ORI X OF & Ik s 8 BB R, A8 LM A typing.
get_type_hints () RIEHL
#H2[F typing F1 PEP 484, 45 W REMIHA .

universal newlines (i J]Ef75270)
— T A SCF I (text stream) B9 720, € DA R A O ERREE—F7 89 45 5K Unix 17 R 1E B
"\n'. Windows {&f '\r\n' FI#¥) Macintosh {5 '\r'. 72 PEP 278 Fl PEP 3116, DAK
JA bytes.splitlines () HYMIIMAHZ.

variable annotation (%%3}[F1FE)
—A{[E 5 BB class JB P annotation ([E1F).

[ Bl class FEVERE, MR(E2 SRV

class C:
field: 'annotation'

SMEREE R MR L ERR T (ype hint): BN, SE0ES B ERIG int (CEE) (A

[count: int = 0

S UREVRE I REATE 7 A0 09 IR MAL0% o) BEETA wEA O R o

i 2 [Elfunciion annotation (#i=\(E/E). PEP 484 #I PEP 526, ¥ iLahRenofiid. BIREREN R
B, 752[E annotations-howto.,

virtual environment ([FJHEERES)
— il {4 VEFR B (cooperatively isolated) (R THIHE, HERE Python [ {5 I 35 A I F2 A5 AR THA)
Python Z(EIE}:, 1A € 36 [H M 2 4% _LE AT HoAth Python I AE AT BRI A T8

Wtz venv,

virtual machine ([EJJHEZS)
— e 4 RS T E 26 EE S (computer). Python [ [EEMERS €811 T Hi byrecode (1LTCHLIG) Hadas
I B TOAHA .

Zen of Python (Python Z[F])
Python 51 HI| BT BLA 51 3, HLFIZA B FRARFN 6 F ILRR = o BLs R nT DA e B 4R
JUEEIA [import this| AR4KF|IE.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BMRE BB Fn wEE GPL &% 7

09.0%F 12 A 1991-1995 CWI =
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 75
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
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 7=
22 PAE 2.1.1 2001 £4 PSF 2

fiiE): GPL MALIAF R 21E GPL R #[El Python, A4 GPL, A1) Python FZHEHS AT DA 455 (1)
BRI, (AR B 5 o IR . GPL A2 B #2 HE(L 1S Python W] PA%S & A /E GPL R
SHE R EH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.3 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 3.12.3 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 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 4 PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BHIRFZRES 4055 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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
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

(BT —1D
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(B E—H)
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 ¥ PYTHON 1.6.1 g CNRI iR &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark

EET—3
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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 ¥ PYTHON 0.9.0 & 1.2 gy CWI i1R{EEH

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 Fi? PYTHON 3.12.3 [FEAX 4+ FI#2 X i5#) ZERO-CLAUSE BSD #%4#

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.2. ARFRHURMFXMERA Python BEHIIER
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C.3 #usr(F#kRany iR 8 MBI

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

random BLAHIE T _random C #% £ #2402 7 A http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

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 Sockets

socket BAH T getaddrinfo () il getnameinfo () K=, B¥E WIDE BEZ (https:/www.wide.
ad.jp/) [E), FARTE] B JE A 2 vh bl 4 il -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

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 HiZH L& DA AR :

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 #{TIEN

trace B W& DA
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 £ UUdecode &E=

uu AL DA :

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
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 Eixf2FFueoy

xmlrpc.client PEAHALE DA FE:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bl & DA NN

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 B kqueue 71t & DA R RN -

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 f§ %47 Marek Majkowski’ 554 Dan Bernstein f{ SipHash24 JEEVERIEE. B8
PAT R -

<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 H dtoa

Python/dtoa.c fHEHALT CHY doa fil strtod pR, F A C A EEKE BE 17 BE ORI =2 5 HAHE) . AR %
FefiTA: H David M. Gay @7 [R5 , 1235 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G648 2005 DA IR RE B 2 REAZE Y -

/****************************************************************

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E O

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

*
*
*
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*
*
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/

C.3. #ugFIakienyIR{E BB 175



https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c

The Python Language Reference, &[] 3.12.3

C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 22425 BE£1 % OpenSSL pRzUEHRIEIA, i AR MBAE
IHEHK(E] OpenSSL #ZHEMIRIA . 17 OpenSSL 3.0 A< DA K Fh AT AR 1Ay SE KT ARCAS HUJSE Y Apache AT 7% v2:

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

N
Apache License

Version 2.0, January 2004
https://www.apache.org/licenses/

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,

EFET—3
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and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution

(BT —H)
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

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.

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.

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.

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.

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.

OF TERMS AND CONDITIONS
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C.3.13 expat

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

BRAETERIE _ctypes BALUK T _ctypes Mkt € ——with-system-1ibffi, FHHIRZIHKSE
- MEEE Tibffi S5 4R A 1 Rl AR 2

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

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 Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

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

(HEBT—TD
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(R L —5)
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

MAEfE NS decimal BAIE T _decimal C 7 fE et () ——with-system-libmpdec, %A%
PR & F (M E)55 libmpdec bR =X J8 i Il 4 A 5 -

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 B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) 24 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, HEHR 3-clause BSD #Z#Eyt #(E):

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.

(BT —H)
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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.

(R L —5)

C.3.19 Audioop

audioop LA H ] SoX TR ¢771.c fEE P HIFEAE . https:/sourceforge.net/projects/sox/files/sox/12.17.7/

sox-12.17.7 tar.gz

BEPRACHS 2 Sun Microsystems, Inc. F)7™ fit - nl fHLIC KRB BE T o Ji P ml DASE DLl 8 e e A
T JC AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun Y5 RSBt 4 AR 2R H. Sun Microsystems, Inc. %A X 45 B HAS R . HEAE.
LR &R

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.

AEALAH AL T Sun Microsystems, Inc. S5 AT A B 451 2% OHABRF IR . (B2 A RIS

SRR, B Sun £ AT A S AL S 3

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BEHHHHMNEIZ ¢ uvloop 0.16 A, HAELF MIT SZHEACHEE:

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

(BT —15)

182 Appendix C.

DR



https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

The Python Language Reference, %[F] 3.12.3

(R L —5)
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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APPENDIX D

=
i
|mit
If

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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ERFHIEF
..., 147
ellipsis literal ([E#%) ,18
string literal (F&E¥ %) ,10
IR, 113
v(E55)
string literal (F&E &%) ,10
- ([E%)
binary operator (ZGEHEF) ,85
unary operator (—LEHEF) ,84

b(BHER)
AR T B, 12
(%)
attribute reference (BM4E) , 8l
B b, 14

" (%5158)
string literal (F&E &%) ,10
string literal (F &% %) ,10

# (HFF5R)
comment ([EIf#) ,6
source encoding declaration (JR#A%
HEE) 6
s (BL%)
operator (EEF) ,85

augmented assignment (¥[EIRKME) ,95
& (F9%)
operator (EHEF) ,86
&:
augmented assignment (H[ER{E) ,95
O (E#95%)
call (9w) ,82
class definition (EEZE%) , 121
function definition (@i‘i%) , 119
generator expression ([E4 BE&HR) ,
76
TTH R, 74
T ERE B EFI R, 94
* (B%)
function definition (BRXE %) , 120
import statement (B APR®ER) , 101

operator (EEF) ,85

A expression list (BERXEF) ,90
B R, 83

RE AR S R, 94

function definition (BRXE %) , 120
operator (EHEF) ,84

T E R o, 83

WFHBEOR, 76

* k=

augmented assignment (F:LFHE) ,95

augmented assignment (#[EIR{E) ,95
+ (M%)
binary operator (ZTE&EZET) ,85
unary operator (—TLEEF) ,84
+=
augmented assignment (#[EIR{E) ,95
’ (ﬁ%) , 74
argument list (B|&F %K) ,82
expression list (RERFIFK) , 121
expression list (BEERXEF) ,75, 90
expression list (BERF %) ,96
identifier list ([E/F9EEE), 102,103
import statement (B ABHAR) , 100
parameter list (Z#F|K) ,119
slicing (1K) ,82
HFHER, 76
B EEF &K, 04
with statement (with & RK) , 110
/ (#HE)
function definition (B®XE %) , 120
operator (EEF) ,85
//
operator (EEF) ,85
/=
augmented assignment (¥[EIR{E) ,95

~

augmented assignment (#[EIR{E) , 95
0b

integer literal (E#H%H) ,14
0o

integer literal (%‘?f('ﬁ%’%{) , 14
0x
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integer literal (E#¥H) ,14 \a
2to3, 147 escape sequence (BkEFZF) , 10
(5 %) \b
annotated variable ([EfE##) ,9 escape sequence (BkEFZ]) , 10
compound statement (%}Fﬂﬂiiﬁ) , 106, \f
107,110, 111, 119, 121 escape sequence (E)Iﬁf?ﬂ) , 10
function annotations (BREE) ,120 \N
lambda expression (lambda #E&R),90 escape sequence (BkEFF]) , 10
slicing (1K) ,82 \n
RFHEER 76 escape sequence (BkEFF) , 10
AT B, 12 \r
= (§%&ER) ,89 escape sequence (BkEFF) , 10
i (A2%) ,105 \t
< (D) escape sequence (BkEFZF]) , 10
operator (EHEF) ,86 \U
<< escape sequence (BEF7F) , 10
operator (EHEF) ,86 \u
<<= escape sequence (BkEFF) , 10
augmented assignment (¥[ERE) ,95 \v
<= escape sequence (BE)F7]) , 10
operator (EHEF) ,86 \ x
l= escape sequence (BEF7F|) , 10
operator (EHEF) ,86 ~ (ENER)

= operator (&) ,86
augmented assignment (H[EIE{E) ,95 =

>
|

= (%R) augmented assignment (¥[EIEE) , 95
assignment statement (BEMER®RRX),94 _ (KE)
class definition (HEZE#) ,39 REEE HF, 14
for help in debugging using _, identifiers (#[E%) ,9

string literals ({f F % % % #% _ , identifiers (#&[EFIZ) ,9
HEATHRSE) L 12 __abs__() (object 447 i), 47

function definition (B&XE%) ,120 __add__ () (object 847 ik), 45
TR R ) 82 __aenter__ () (object 897 i%), 51

== __aexit__ () (object 897 i%), 51
operator (EZTF) ,86 __aiter__ () (object 897 i%), 51

-> _all (MEEAEE) 101
function annotations (EA[EE) ,120 __and__ () (object 447 ik), 45

> (AR) __anext__ () (agen 897 i%), 80
operator (EHEF) ,86 __anext__ () (object 897 i%), 51

>= __annotations__ (function t4 /8 M), 22
operator (EEF) ,86 __annotations__ (BREBEH) ,22

> __annotations__ (#HABM) ,24
operator (EHEF) ,86 __annotations__ (#EEMX) ,25

>>= __await__ () (object 57 i%), 50
augmented assignment (¥[ER{E) ,95 _ bases_ (HEBHE) ,25

>>> 147 __bool__ () (object 897 i%k), 34
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class definition (HEEZE%) , 121 _ _buffer__ () (object 897 i%), 48
function definition (BRXE%) ,119 _ bytes__ () (object 897 i%k), 33
operator (EHEF) ,85 __cached__, 66

(1 (FHE5) __call__ () (object 847 i%), 44
list expression (BHEERX) ,75 _call () (U#FEE) .83
subscription (T4&) , 81 __cause__ (BlIsrEMH) ,98
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escape sequence (BkE)F7]) , 10 __class__ (F#& cell) ,41

AN\ __class__ (##EM) ,36
escape sequence (BEFZ|) , 10 __class_getitem__ () (object 85 #8[F)F i), 42
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__classcell_ (HEFE®4x=MIEEH) ,41

__closure__ (function &9/} ) 21
_ closure__ (FREM) ,
__code__ (function 895 14), 22
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__complex__ () (object 8975 i%k), 47
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, 96
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__del__ () (object 897 %), 32
__delattr__ () (object &7 i%), 35
__delete__ () (object #4975 i%k), 36
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future statement (future [
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__getattr__ () (object 4975 i%), 35
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__getitem__ () (HB##FE) 31
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__gt__ () (object 497 %), 33
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__imod__ () (object 897 i%), 46
__imul__ () (object 897 i%), 46
__index__ () (object 8975 i%k), 47
__init__ () (object 897 %), 32
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_ () (class 7 i%), 41
int__ () (object 847 ik), 47

ior__ () (object 47 i%), 46

) (object W75 i%), 44
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__missing__ () (object 847 i%), 45
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_ module__ (method /% i) 23
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_module_ (FEBK), 23
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__path__,65
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_ release_buffer__ () (object 7 i%), 48
__repr__ () (object 897 i%), 33
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__rfloordiv__ () (object &7 i%), 46
__rlshift__ () (object 8975 ik), 46
__rmatmul__ () (object 8975 ik), 46
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__rmul__ () (object 897 i%), 46
__ror__ () (object 847 i%), 46
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set expression (£4#EHERX) ,75

AN F EEHF, 12
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operator (EEF) ,86
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augmented assignment (¥[EIR{E) ,95
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operator (EHEF) ,84
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PYTHONHASHSEED, 34
PYTHONNODEBUGRANGES, 28
PYTHONPATH, 67
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list (&%) ,75
TG4, 74

&5, 74
trailing, 90
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built-in function (FZZR) ,47

abstract base class (#HZEEHEE) , 147
aclose () (agen 97 i%), 80
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and
bitwise (fr7t) , 86
operator (EEF) ,89
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assignment (Fﬁifﬁ) , 96
annotations (%)
function (®E=R) ,120
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function (®=R) ,90
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call semantics ("Fw{#E=E) ,82
function definition (BRXE %)
function (@ﬁ) ,21
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operation (#4E) ,binary (Z#fL) ,85
operation (#4E) ,unary (—7) ,84
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module (#4H) ,20
as
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import statement (B ABHKR) , 100
keyword (Bi#¢%) , 100, 107,110, 111
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with statement (with B#=R) , 110
As #RX, OR A, WHHERX, BEAKERX, 113
ASCITI, 4, 10
asend () (agen #97% i%), 80
assert
statement (EHR) ,96
AssertionError
exception (#14)) ,96
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debugging (%4%%) ,96
assignment expression (FEEER) ,89
assignment (ER{H)
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attribute (B¥) ,%4
augmented (#[F]) ,95
class instance (;EE%'?WJ) attribute
(B#) ,26
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async def
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async for
statement (X)) , 122
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async with
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statement (Fﬁzi?&) , 123 xor, 86
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, 24 operation (#1F) , 89
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slice (1K) ,31
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b call (=®) ,83

bytes literal (Tﬁi}%ﬂﬁ'%{) 910 ObjeCt (%14:) 924, 83
B builtins (5%)

bytes literal ({xm#% %) ,10
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BDFL, 149
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binary literal (% %) ,14
binary (Zifr)

arithmetic operation (#1E) ,85
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binding (#5%)

, 86

module (}f}%?ﬂ) , 129
built-in ([F)%)

method (j]'ff) , 24
bytearray (ﬁﬁ?ﬂ[‘%ﬁﬂ) ,20
bytecode (fLG4L#) , 26,149
bytes literal ({L L% %) , 10
bytes-like object (Mfrm#l &) ,149
bytes (fLm#l) ,20

built-in function ([EZZER) ,33

name (%#%) ,119, 121 byte (fL#l) ,20
binding ([El%)
global name (£%%) ,102 C
name (%#%) ,53,94,100 c, 10
bitwise (L 70) language (%) ,18,19,24,86
and, 86 call

operation (#4E) ,binary (Z#&{L)
operation (#4E) ,unary (—7) ,84
or, 86
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procedure, 93
callable (T w4y 4) , 149
object (##) , 21,82
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callback (") , 149

call (®¥w) ,82
built-in function ([EZEZR) ,83
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function (®=R) ,21,83
instance (EH#|) ,44,83
method (F %) ,83

user-defined (f# fl # & %) function

(BR) ,83

case

keyword (B#7F) , 111

match, 111
case 3,113
C-contiguous (C #HLH) , 150
chaining (4£%)
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co_name (BRBEHHEM) .26
co_names (codeobject /& £), 27
co_names (BREMEHBENME) .26
co_nlocals (codeobject /% %), 27
co_nlocals (BAHHHEEM) ,26
co_positions () (codeobject 7 i%), 28
co_posonlyargcount (codeobject # /% %), 27
co_posonlyargcount (ﬁiﬁ@%ﬁ’—}%ﬁ)
co_qualname (codeobject 44 /% 1t), 27
co_qualname (BRHEYHENME) ,26
co_stacksize (codeobject 9% %), 27
co_stacksize (BIRFHEYHENM) ,26
co_varnames (codeobject #) & %), 27
co_varnames (BREYHEMKE) ,26
code object (BABHMH) .26
code (FR#)

block, 53
collections

module (#4) ,20
command line (#47]) ,129
comment ([EJfZ) ,6
comparisons ()

chaining (4##) , 86
comparison (W) , 33,86
compile (#3%)

built-in function ([ElZEER) , 102
complex literal (&% #) ,14
complex number (%{) , 149
complex (ﬁf()

built-in function ([ElZEER) ,47

number (#H¥) ,19

object (#1tF) , 19
compound ([El4&)

statement (FE®RR) , 105
Conditional (1’%{5}:;’&)

expression —— FKikR, 89
conditional (f&#=R)

expression —-- Xk R, 90
constant ('%"%() , 10
constructor (EHER)

class (E[E) ,32
container (&#) ,17,25
context manager (FHEEHEE) ,47,150
context variable ([F3E# %) , 150
contiguous (ﬁlﬁ?ﬁ/}) , 150
continue

statement (FE#HR) , 100, 106, 109
conversion

arithmetic, 73

(BAmatrElE) .2

6

, 26
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string (&%) ,33,93
coroutine function (HEFER) , 150
coroutine (##2) ,49,77,150
function (®=R) ,24
CPython, 150

D
dangling
else, 105
data (&#) .1
type (E[F]
type (E[F
74
dbm.gnu
module (*}%?ﬂ) ,21
dbm.ndbm
module (#41) ,21
debugging (fk4#)
assertions (Efz) ,96
decimal literal (& E#) ,14
decorator (#4i#%&) ,150
DEDENT token (#FHHAEE]) , 7,105
def
statement (FE#HR) ,119
default (j‘/ﬁ%}k)
parameter (£%) value (f&) , 120
definition (F#)
class (#[E)) , 97,121
function (®=) ,97,119
del
statement (#AR) ,32,97
deletion (%)
attribute (B#) ,97
target, 97
target list (&3]) ,97
delimiters (L [E#&%) ,15
descriptor (#x®#£) ,150
destructor (ﬁ@%@ﬁ) , 32,94
dictionary comprehension (?;ﬁ\l,%é\ﬁﬁ) s
150

dictionary

7
) 18
) , immutable —— R L L,

view (FHAg#) , 151
dictionary (F4#) ,150

object (4#) ,21,25,34,76, 81,95

#H R, 76

27,76
division (B&) ,85
divmod

built-in function ([FJZZR) ,46
docstring (%?$) , 121,151
documentation string (XHF&®) ,28
duck-typing (% FA[F) , 151

E

e
ABEEHF, 14

EAFP, 151

elif
keyword (B#£5) , 106

Ellipsis
object (4#) ,18
else
conditional expression (fHEER),
90

dangling, 105

keyword (B#25) , 99, 106, 107, 109
empty (% #)

tuple (JL#l) ,20
encoding declarations (source file)

(W= E (RHEHEZE)) .0

environment (#3F) ,54
error handling ($£3R®#E) ,56
errors (%%) , 56
escape sequence (BkEF7]) , 10
eval

built-in function ([EIZZ=R) , 102, 130
evaluation

order (JE/F) ,90
exc_info (sys ##&¥) ,30
except

keyword (B#¢%) , 107
except_star

keyword (B#E5) , 108
exception handler (fl4NRIFEZE) ,56
exception (#4h) , 56,98

AssertionError, 96

chaining (4£#) ,98

handler (JREEZ) ,30

ImportError, 100

raiseing, 98

StopIteration, 98
exclusive (#H4)

or, 86
exec

built-in function ([FZZ) , 102
execution model (#ATHEA) ,53
execution (#AT)

frame, 53, 121

restricted (ZMR) ,56

stack (#[E]) ,30
expression -- FikR,73

Conditional (f&#=) ,89

conditional (f&#=R) ,90

generator ([El4#) ,76

lambda, 90

list (&3%]) ,90,93

statement (FKZ]EEE) ,93

yield, 77
expression (EHER) ,151

lambda, 120
extension module (FTEHAEH) ,151
extension (#Ex)

module (##L) ,18
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formatted string literal (%iﬁf{?—”%
¥H) 10
f"
formatted string literal (BRF &
¥H) .10
f-string (f &) ,151
f_back (frame &9 % %), 29
f_back (frame B#) ,29
f_builtins (frame 44 /% %), 29
f_builtins (frame EM¥) ,29
f_code (frame 84 /3 %), 29
f_code (frame BM#) ,29
f_globals (frame &4 /% %), 29
f_globals (frame BEM¥) ,29
f_lasti (frame 849/ %), 29
f_lasti (frame BM#) ,29
f_lineno (frame 44/ %), 29
f_lineno (frame B#) ,29
f_locals (frame t4 /& %), 29
f_locals (frame BM¥) ,29
f_trace (frame #4 /8 k), 29
f_trace (frame BM#) ,29
f_trace_lines (frame &% %), 29
f_trace_lines (frame JEM) ,29
f_trace_opcodes (frame &9/ %), 29
f_trace_opcodes (frame BEH) ,29
False, 19
file object (HZEMH) .151
file-like object (A ZEWH) , 151
filesystem encoding and error
handler (# £ R # %4 7 fn 8§ 3% R
ERN) 151
finalizer (?5}%’12!ﬁ) ,32
finally
keyword (B4 =) , 97,99, 100, 107, 109
find_spec
finder (&%) ,62
finder (&%) ,152
finder (# &%) ,6l
find_spec, 62
float
built-in function (FZZR) ,47
floating point literal (WEHIEH) , 14
floating point (V%)
number (#F) ,19
object (4#) ,19
floor division (E_FEX%%/%) , 152
for
statement (FEH®HR) ,99, 100, 106
A comprehensions (44EH) ,74
form

lambda, 90
format () (EH#EER)
_str__ () (#itEF) .33
formatted string literal (& R L5 & %
%{) , 12

Fortran contiguous (Fortran #E#H ), 150
frame

execution (#AT) , 53,121
object (##) ,29
free
variable (#%) ,54
from
import statement (B ABERR) , 53,100
keyword (BAgF) , 77,100
yield from expression (yield from
#EHER) 77
frozenset (/f'ﬁ%'%/ﬁ\)
object (##) ,20
fstring (f &) ,12
f-string (f F&) ,12
function annotation (& RX[EIE) ,152
function (®=R)
annotations (;F%) , 120
anonymous (E4) ,90
argument (3]%) ,21
call (=) , 21,83
call (¥w) ,user-defined ({#H# %)
, 83
definition (&%) ,97,119
generator (ég‘&) , 77,98
name (%#) ,119
object (##) ,21,24,83,119
user—defined (F f#H %) .21
function (@ﬁ) , 152
future
statement (X)) , 101

G

garbage collection (HFZEY) , 17,152
generator expression ([Fl4&BEERX) 152
generator iterator (i%‘%ﬁ%&) , 152
GeneratorExit
5. 78, 80
generator (é%g) , 152
expression -- Xk R, 76
function (®=R) ,23,77,98
iterator ([FMftH) ,98
itorator ([FIft#) ,23
object (##) ,27,76,78
generic function (ZAER) , 153
generic type (ZAA[E) ,153
generic (EZ#&)
special attribute (B#) ,18
GIL, 153
global
name (%4#%) binding ([El%) , 102
statement (F#AR) , 97,102
global interpreter lock (éﬁﬁ%%&f?) R
153
global (&%)
namespace (@4 %=[H) ,21
grammar () ,4
grouping (##4L) ,7
guard, 112
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H

handle an exception (JREF|4N) , 56
handler (JR¥ )

exception (#4) ,30
hash character (#HF%) .6
hash-based pyc (3EZEHH pyc) ,153
hashable (T3MEa) , 153
hashable (7 #[F]) ,76
hash (%?E)

built-in function (E@ﬁ) , 34
hexadecimal literal (+X#EMLFH) |14
hierarchy (f%)g)

type (H[F) ,18
hooks

import (3I\) ,62

meta, 62

path (#&f8) ,62

|
id
built-in function (E@ﬁ) , 17
identifier (#[E%) ,8
identity
test (&) ,89
identity of an object (#@#k(E) ,17
IDLE, 153
if
conditional expression (BRHEEHER),
90
keyword (B4g=F) ,111
statement (FEHRX) , 106
A comprehensions (4%4EH) ,74
imaginary literal ([E#%#) ,14
immutable -- RHEXZ
data (##) type (AE) ,74
object (##) ,74,76
immutable object (Kﬂﬁ%%ﬁ;) , 17
immutable sequence (KT #/JF7|)
object (4#) ,20
immutable types (7~ &R F])
subclassing (F#EML) , 32
immutable (Kﬂ%%ﬁ:) , 153
immutable (A 7 #)
object (##) .20
import hooks, 62
import machinery (B A##l) ,59
import path (B A#4E) , 153
ImportError
exception (#4) , 100
importer (FIANE) ,154
importing (B|A\) ,153
import (F|\)
hooks, 62
statement (X)) , 24,100
in
keyword (B4E=F) , 106
operator (EHEF) ,89

inclusive (@/fé\)

or, 86
INDENT token (##AZ[E) ,7
indentation (##E) .7
index operation (ZG|#1E) , 19
indices () (slice 897 i%), 31
inheritance (7%12%7%) , 121
input (#A) , 130
instance (EH)

call (9¢w) , 44,83

class (#[E)) ,26

object (##) ,25,26,83
int

built-in function ([BIEZR) ,47
integer literal (E#HEH) ,14
integer (%%() , 20

object (##) .19

representation (Fx) ,19
interactive mode (E##R) , 129
interactive (Z#H) , 154
internal type ([E#AE) ,26
interpolated string literal ({HFEFEF

%) 12

interpreted (Eﬁ%%) , 154
interpreter shutdown (HZEHEHHE) ,154
interpreter (HEH) ,129
inversion (ﬁ\%) , 84
invocation (F#F) ,21
io

module (#41) ,26
is

operator (EZF) ,89
is not

operator (EEF) ,89
item selection (JEHEH) , 19
item (JEH)

sequence (JF%]) ,81

string (¥ &) ,81
iterable (Wﬁ%#) , 154
iterable (TH[E})

unpacking (#4) ,90
iterator ([Fft£) ,154

J

RBEFE B, 15
Java
language (E‘E"’E) , 19

K

key function (#®=R) ,154
key/value pair (8£/E¥%) .76
keyword argument (B4 5|#) , 155
keyword (B#EF) ,9

as, 100, 107, 110, 111

async, 122

await, 83, 122

case, 111

elif, 106
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else, 99, 106, 107, 109
except, 107
except_star, 108
finally, 97,99, 100, 107, 109
from, 77, 100
if, 111
in, 106
yield, 77

key (%) ,76

L

lambda, 155
expression —— Xik=#, 90
expression (EHZR) , 120
form, 90
language (%)
C, 18, 19, 24, 86
Java, 19
last_traceback (sys ##&F) ,30
LBYL, 155
leading whitespace (FMEZH) ,7
len
built-in function ([HJ#EERX) ,1921,44
lexical analysis (FHELSH) ,5
lexical definitions (HEE%) .4
line continuation (Z|ZE4) ,6
joining (%|##) ,5,6
structure (F| &) ,5
list comprehension (B4 AEE) | 155
list (&%) ,155
assignment (B{E) ,target, 94
deletion ([Elf¢) target,97
expression —— Fik=#, 90,93
object (##) , 20,75, 81, 82,95
target, 94, 106
#ERX,75
Bx,75
2,75
literal (% #) ,10
loader (#FANE) ,61,155
locale encoding (E¥E %) , 155
logical line (3#7]) ,5
loop control ([EIE#E4)
target, 99
loop (EHE)
statement (f#R) , 99,100, 106

M
magic

method (F %) , 155
magic method (BT F %) , 155
makefile () (socket F ) ,26
mapping (##:) , 155

object (##) ,21,26,81,95
match

case, 111

statement (EH®RR) , 111
matrix multiplication (4E[EF %) ,85

line
line

membership (i &)
test (J[E) ,89
meta
hooks, 62
meta hooks, 62
meta path finder (ﬁ%ﬁ%%%ﬁ‘%&) , 155
metaclass hint (THEEET) ,40
metaclass (JUHE) , 39,155
method resolution order (FEMAHEF) ,
156
method (F¥) ,156
built-in ([E#) ,24
call (=) ,83
magic, 155
object (##) ,23,24,83
special, 159
user—-defined (ﬁm%i%) ,23
minus ([E]) , 84
module spec, 61
module spec (HAME) , 156
module (H#) , 156
_ _main_ , 54,129
array ([£%]) ,20
builtins ([E#) , 129
collections, 20
dbm.gnu, 21
dbm.ndbm, 21
extension (#x) ,18
importing (Bl A) , 100
io, 26
namespace (#fr& M) ,24
object (##) , 24,81
sys, 108, 129
modulo (£#) ,85
MRO, 156
multiplication () ,85
mutable object (T &4#) ,17
mutable sequence (T’T%ﬁﬂ)
object (##) ,20
mutable (&Y H) , 156
mutable (T4 #)
object (##) ,20,94,95

N

named expression (ff4EER) ,89
named tuple (Mr& GAL) , 156
NameError
T, T4
NameError ([EZF4)) |54
names
private, 74
namespace package (& ZXHEH) , 156
namespace (&4 =M) ,53,156
global (43) ,21
module (#4l) ,24
package (&) ,60
name (%#%) ,8,53,74
binding (#f&) , 119,121
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binding ([El#) , 53,94, 100 mapping (#8k) , 21,26, 81,95
binding ([Fl4) , global, 102 method (F#) , 23,24, 83
class (#[E) , 121 module (#4L) , 24,81
function (E) ,119 mutable sequence (F#)F7%]) ,20
rebinding (E#HEIH) , 94 mutable (#H) ,20,94,95
unbinding (#KREL) ,97 None, 18, 93
gy, 74 NotImplemented, 18
negation (%HE) ,84 numeric (Z{&) , 18,26
nested scope (EHRIERAE) , 156 sequence (%) , 19,26, 81,82, 89,95, 106
new-style class (F%I[E]) , 157 set type (£4#E]) ,20
NEWLINE token ([EI47#[E) ,5,105 set (£4),20,75
None slice (1K) ,44
object (##) , 18,93 string (¥ &) , 81,82
nonlocal traceback, 30, 98, 108
statement (f#R) , 103 tuple (J04&L) ,20
not user—-defined function ({i}ﬂ %;’E%@
operator (EHEF) ,89 =) ,21,83,119
not in user-defined method (F HFE & F &),
operator (& F) ,89 23
notation () ,4 TG4, 81, 82,90
NotImplemented octal literal (N\#EfLFZ) .14
object (##) ,18 open
null built-in function ([FJZER) ,26
operation (#1E) ,97 operation (#1F)
number (#¥) ,14 binary (Zi#fz) arithmetic, 85
complex ([E#) ,19 binary (Zi#fr) bitwise (fL7t) ,86
floating point (J#%) ,19 Boolean (##k) ,89
numeric literal (BHEH %) .14 null, 97
numeric () power (WK F) ,84
object (##) , 18,26 shifting (#%%) , 86
unary (—JG) arithmetic, 84
O unary (—JG) bitwise (fL75) , 84
object.__match_args__ ([Fla % ), 48 operators (EHTF) .15
object.__slots__ ([Fla% #0), 38 operator (£ )

(EI%E) , 84,85

objec , 17,157
bject (##) (A s

asynchronous-generator (3E[F FE4 %)

oo |

,79 & (fn%8) .86
Boolean (#i#k) ,19 * (E58) .85
built-in function ([FJZZR) , 24,83 **, 84
built—-in method ([F&EF ) , 24,83 + (AngE) 84,85
callable (T=Ew4yp4E) |, 21,82 / (#EF) ,85
class instance (HEEH) ,25,26,83 /7,85
class (#[E) , 25,83, 121 < () .86
code (FRH#) ,26 <<, 86
complex ([El#) , 19 <=, 86
dictionary (F#) ,21,25,34,76,81,95 I=, 86
Ellipsis, I8 ==, 86
floating point (J#%F) ,19 > (A#R) .86
frame, 29 >=, 86
frozenset (W&&HA) ,20 >>, 86
function (@=R) ,21,24,83,119 e (#) .85
generator ([E4 &) ,27,76,78 ~ (FAEEE) L 86
immutable —-- RELEXZL, 74,76 | (%E) , 86
immutable sequence (RTH#&F75]) ,20 ~  (FRHR) .84
immutable (AH#) ,20 and, 89
instance (&) , 25,26, 83 in, 89
integer (%#) ,19 is, 89
list (&%) ,20,75,81,82,95 is not, 89
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or

ord

not, 89

not 1in, 89

or, 89

overloading (£ #) , 31

precedence (EL£JE)F) ,91
ternary (=70) , 90

bitwise (fL70) , 86
exclusive (HE4)) , 86
inclusive (&%) ,86

operator (EHEF) ,89

built-in function ([EI&EER) ,20

order (JE)F)

evaluation, 90

output, 93

overloading (% #)

P

package (&)

parameter (2?}()

operator (EHEF) ,31

, 60, 157
namespace (&%= /) ,60
portion (#4-) , 60
regular (—#) ,60
, 157
call semantics ("%
function definition

value (ff) ,

parser (##&) .5

pass

path
path
path
path
path
path
path-like object (B4 #)

statement (EHRR) ,

based finder (%7]‘/\1?%1‘“%?7]3@‘ ) ,158
based finder (ERBBWEFE) ,067
entry finder (BEIEH FipHk) ,157
entry hook (BEHEEF) ,157

entry (KEHEH) ,157

hooks, 62

, 158

path (#/%)

hooks, 62

pattern matching (FERITHE) , 111
PEP, 158

physical line (#7#%|)

,5,6,10

plus (fu) , 84

popen ()
portion (#4) ,

positional argument (TTLE Bl ﬁk)
pow

(7 os &) ,26
158

package (&H#) ,60
, 158

built-in function ([FJZZR) ,46

power (K77)

operation (#1E) , 84

precedence (B4 JE)F)

operator (EZF) ,91

primary (F%) ,80
print

built-in function ([ElZZER) ,33

print () (H#E=RR)
_str__ () (#tEFx) .33
private
names, 74
procedure
call, 93

program (F# =) , 129
provisional API (¥4T aPI) , 158
provisional package (EATEH)
Python 3000, 158
Python Enhancement Proposals
PEP 1, 158
PEP 8,87
PEP 236, 102
PEP 238,152
PEP 252,36
PEP 255,77
PEP 278,161
PEP 302,59,70, 152, 155
PEP 308,90
PEP 318,121,122
PEP 328,70
PEP 338,70
PEP 342,77
PEP 343,48,111, 150
PEP 362, 148, 157
PEP 366, 65,70
PEP 380,77
PEP 411,158
PEP 414,10
PEP 420,59, 60, 66,70, 152, 156, 158
PEP 443,153
PEP 448,76, 83,90
PEP 451,70, 152
PEP 483,153
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

, 158

492, 50, 78, 123, 148, 150
498, 14, 151
519, 158
525,78, 148
526,96, 121, 147, 161
530,75

560, 40, 43

562, 36
563,101, 121
570, 120
572,76, 89, 115
585, 153
614,120, 122
617, 131
626,29

634,48, 111,119
636, 111,119
649,55

688,48

695,55, 103
3104, 103
3107, 121

484,42,96, 121, 147, 152, 153, 160, 161
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

3115, 40, 122
3116, 161
3119,42
3120,5
31209, 121, 122
3131,8
3132,95
3135,41

PEP 3147,66

PEP 3155, 158
PYTHONHASHSEED, 34
Pythonic (Python JE#s ) , 158
PYTHONNODEBUGRANGES, 28
PYTHONPATH, 67

Q

qualified name (fRE474%) ,158

R
r'
raw string literal (FE#HFE%#H) ,10

raw string literal (F#FEFH) ,10
raise

statement (Fﬁiﬁﬁ) ,98
raise an exception (B|EHF4)) , 56
raiseing

exception (#14}) ,98
range

built-in function (FZZ=R) , 107
raw string (}:?:flé:?:$) , 10
rebinding (E #H(E4)

name (%) ,94
reference counting (£ ME#%) ,17
reference count (% B3 E) ,159
reference (gﬂﬁ)

attribute (B#) , 81
regular package (EHEMH) , 159
regular (—#%)

package (B#) ,60
relative (fH#)

import (3|A) , 101
replace () (codeobject #47 i), 29

repr

built-in function (FZZ=R) ,93
repr() (EHER)

_repr__ () (##HF%k) .33

representation (FR)
integer (%#) ,19

reserved word (¥ %) .9

restricted (ZF[R])
execution (##47) , 56

return ([E1&)
statement (EH#RR) , 97,109
round

built-in function (FZZR) ,47

S

scope (fEFH) ,53,54
send () (coroutine &7 i%), 50
send () (generator g7 %), 78
sequence (JF7|) ,159
item (JEH) , 81
object (M) ,19,26,81,82, 89,95, 106
set comprehension (£A&4%A4EE) , 159
set type (54 #[E)
object (##) ,20
set (£6)
object (##) ,20,75
#ER,T5
275,75
shifting (#%)
operation (#1E) , 86
simple
statement (fE#R) ,93
single dispatch (BE—3EZ) ,159
singleton (ﬁ%)
tuple (Ju&H) ,20
slice (M1A) ,19,20,82, 159
assignment (BfE) ,95
built-in function (FZZR) ,31
object (##) ,44
slicing (1K) ,82
soft keyword (EE#F) ,9
source character set (R#BFTES) ,6
space (%H) ,7
special
attribute (B#) ,18
attribute (BM%) ,generic (&) ,18
method (F ) , 159
special method (#% ¥ %) ,159
stack (i&)
execution (#A4T) ,30
trace (E[F) ,30
Standard C (¥ c) ,10
standard input (Z¥E#HAN) , 129
start (slice #@EM) ,31
start (WAMHEK) .82
statement grouping (FERXEL) ,7
statement (F}iﬁ?&) , 160
assert, 96
assignment (ER{E) , 20,94
assignment (EEME) annotated (7?%) s

=

96

assignment (B{f). augmented (¥[E]) ,
95

async def, 122

async for, 122

async with, 123

break, 99, 106, 109
class (#[E) , 121
compound ([El4) , 105
continue, 100, 106, 109
def, 119

del, 32,97
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static type checker ([EIR¢R [E)#4r2) , 160
stderr
stdin

expression —-- Fik R, 93
for, 99, 100, 106

future, 101

global, 97, 102

if, 106

import (Bl A\) , 24,100
loop ([EJA) , 99,100, 106
match, 111

nonlocal, 103

pass, 97

raise, 98

return (E/fE) ,97, 109
simple, 93

try, 30, 107

type, 103

while, 99, 100, 106

with, 47, 110

yield, 98

(sys #4w) |26
(sys ##i%) ,26

stdio, 26

stdout
step (slice ¥HEM) ,
step (W H#t &)

(sys ##LF) ,26
31
, 82

stop (slice ##HEM) ,31

StopAsyncIteration

%, 80

StopIteration

stop (WA &)

exception (#4h) ,98
.78
, 82

string literal (F &%) ,10
string (¥ &)

_ format__ () (#HFE) ,33
conversion, 33,93

formatted literal (B ¥ H) ,12
immutable sequences (KT #JF7]) ,20
interpolated literal (fHE®H) ,12
item (JEH) ,81

object (##) , 81,82

strong reference (%ﬂﬁ) , 160
subclassing (F#[EM)

sub

immutable types (RE#A[E]) ,32
scription (T4&) , 1921, 81
assignment (BfE) ,95

subtraction ([E]) , 85

suite (F£#) ,105
syntax (#E¥) ,4

Sys

SYS

SyS.

Sys

SysS.
SYyS.
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