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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

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

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

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

1.1 HithseZ)

HEIRE Iy Python SEHZEAR 2455 fie ) Z BV, (ELAHLA — 28 JHC A S 4R o ST D P o i SE LI 5 |
71

44 11 S B AL
CPython
SR BT RELL4EY Y Python SEIL, DA CIEFHRE . HiE SRR 7R SER N
Jython
DA Java ¥ 5 45 1) Python 5B, MESCBURT DALy Java B — MR , sl AT DA R G122
B Java RPECRRRIIV T . AR TR 245 U7 Jython [M 3.
Python for .NET
WS SER F S T CPython S8, {HZJ8 T NET L4515 1 HAT PAS| ALNET 25 . TIA %%
#2 Brian Lloyd, A8 T #1157 /73 Python for NET 17T,

IronPython
75—/~ NET fit Python 53, N[ J- Python. NET, 3 je A2t IL 54 Python SE, Jf o ff
Python HUTH H #4515 4 NET R2JF4E . B A1 2 24 91 €5 Jython f Jim Hugunin, A8 7T #EL
{%‘/%\ ) i%%%% Imnpython IXXJ jﬂf o



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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PyPy
—A5E4 il Python 5 % 51 Python SEBl. B SCRRZ AN HAL ST AT I S ket B0k
A SCRF RS et 45 . I H 19 H dr 2 — il Ve oy (g soress (F2E 2 Python 4
EiY) KB EE A S 25 8 TE PyPy I H 0t 3REL

DA X SE SR AT REAE RLLE D7 -5 I 225 SO P A A e 57, 8025 I T I ARIE Python SURYYE
Bl S IS BB HB LT IS0,  PARHE VR IEAE i B XS B MR AR 75 2 T R ARG

1.2 #riE
AR 5T 3k R P 3 iR Backus Naur form (BNF) JBEARTE . S5CRHBEH DAF 52 SUREK:

name :
lc_letter ::

% —1T73R name /& lc_letter ZJGHREBENHEZ A 1c_letter MIFRIZK. 1Ml 1c_letter NIE LR HA
ta' B 'z TR, (CEPR EAEARSURY IR 2R F LRI R R SRERNEYE LN A FR . )

FEAAMITE K e — 2 Bk (B AN B U AR) IE = o=0 B2 (1) BOTR 2 BT 1B, &2 Meds
I E R R R IRAEART . B () FORP— TR MBI EST, LML, TS (+) Fon—REZ R
HA, M SRR A (1 1) FoR I BER SR (S, XM AR TR . * M+ BAERF
W fe e By, PGS T 0. PR P EESES SN SEER SR T2 RIER . S
MU AT, AV AR ] B2 AR L F I N 24T

TEVATEE SO (BRG], & BOME TP LYE: t =4 )05 0 R A 735 P IR R e E (7))
DA R A AL B ERAS ASCIL 4%, FHARTE S (<. . .>) FAE A A2 X T B A5 1 IR U fids
BT DAYE A B SR PP A7 R

SR AR SO WP AR, AR SORM R SCRATAER R XA Jal3E E Ve T A D
B TAT T RITAE SOWAE T A e BT AL B AT . 76— ¢ WA AT) s BNF
TR IR VA E S AEZ S BB R AR YA E

lc_letter (lc_letter | "_")*
"aV" . ."Z"

4 Chapter 1. #hif


https://pypy.org/
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CHAPTER 2

RS

Python FIFHH AR 2K HEIL. W AMRBTRRAOIZ 3070 i, B 5k 0T B (EURK 27 B) ARl . A
A AN T R BRSO A iR E Y

Python B35 BRI FE 7 AN 2k Unicode MRS 55 2t 75 B T4 & W5 SO 4t BRIAH UTE-8, 0
PEP 3120, JFSCAANREMRASR}, fik syntaxError,

2.1 174544
Python FF T DAFRSP £ 4447

2.1.1 BRI

NEWLINE JEAF R U AT . AR RERE 2 ATIYIA S, BRARFVASCR NEWLINE (B4, &6
R TPEIZAT TIER) . MRS R AT, — A W32 A7) A B AT

2.1.2 HIE{T

VAT RPN TFAF, BT L. YRS A B n] il AT B AR 5472 1B 751 - Unix ASCII
FAFLF (#47) . Windows ASCII F4F 541 CRLF  (Jn]ZE4u47) . 83\ Macintosh ASCII 74§ CR (1]
K)o REFEMAFG, XX EM . AL AW AR A BT Bl & AT
ﬁAH&mN,%AHWWAH%%@$H$&ﬁmCﬁ@ﬁ%ﬁﬁﬁ(w7R%AWH?ﬁHﬂﬁ
ZIEFF)

2.1.3 8

RIS (#) TFk, fEMEMTARRBIE. R, BN RFA B IR AT H
TN, YR RBEATLER . A RITIERE .

2.1.4 O

Python [ — B 45 — A7 PERRVCILIE M coding [=:1\s* ([-\w.1+) B, ZIEREAOM fEATLRS

B XSRS — 858 TR SR i o b P20 5 —AT, (E58 AT, WSS —AT 0020
EPE s N TR E S Wi 2 v

[# —*— coding: <encoding—-name> —*-

J



https://peps.python.org/pep-3120/
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XS GNU Emacs INFTYTES, 046, B2 FFn I

[# vim:fileencoding=<encoding—-name>

1% /2 Bram Moolenaar f) VIM (A 1] 17

MR RPN DM S, WA % UTE-8, s Sefhn et el B R g i s 2 UTF-8, I
PIAai) UTE-8 FA7 PR (bxefxbbxbf”) R 2T S 5 TR A 1 .

SRR T AT, RS 2R 4 BRI Python WU (2 UL standard-encodings). 2 A 22
YN T IR AT, AETAFR TR, FERERAR AR,
2.1.5 BABHET

PIAS B CA_E R BRAT AT SR (\) DR — 23T, HUWATR : DAARTE AR e R N Y St
FLEERI, YBATRS  —ATPH N MBREAT, HMBR SR SR AT . N

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # HEREANAMMWE H
return 1

PASCRHLES AT, ABEMTER: SOARMT A GEPHERE . B P s (st , ORI REBHEIEAT
(an, BRy AP I Esl, A REMH AHLICTEA I 2 P HAT) o SORHL A RETE AU B0 745 5 7 I {E
B, AEH A AR AR .

2.1.6 [ HHETT

B 7S . e 5 WA DA M MU EAT, AL GEH SURHAL. fildn:

month_names = ['Januari', 'Februari', 'Maart', # X g
'April', "Mei', 'Juni', # —4fEz g
T gulld 7, 'Augustus', 'September', # &4 FHQH
'Oktober', 'November', 'December'] # M2 ELK

FAATPHE R SR RSATRAEF A E; SSH 8T, RaPHEATZ 1034 NEWLINE JE
FFo ZRIS PR RAPHET (WF30), AR,

2.1.7 ZH{T

RS, BIRAT . Sss . FERAEIRAT 20020 (R NEWLINE JEAF) o A H B A TG
Ay, 23 FATROAR Ry AT REDR BRI - SRAK - FTEPE3E (REPL) HYRARSCELr sUMAR R o AR BAR
R, sEan HRRiEeT (RESHKEERESR ) MRS R A1ER .

2.1.8 4gi#

BT L E AR (SBAREIRST) AT HRATmt =g, doeiimask.

TR (NERA) Boh— 2 /A, e atg i Sgoe /AR (5 Unix BRDUGRRE—30) . &
MES PRI S BOE T AT Z IR . g ge ] SORHT - T 24790 B IRBHLZ R =
FAFHE T 4R 2R

VESCUHIR R R RAFF S AR AR g b, RIS E 5RO, ™ B A — B R BN R IE# 1R 3
gﬁiﬂ:}%ﬁ( s /\Aﬁﬁﬁﬂyyﬁ TabError,

B RRAYEBN]: 2T HE UNIX P& SORGad s A SRt 5 2070 SO bR o) A5 A s AR 4
FAMETEER, AFEPESA TRES Bl m R4 i .

TE SRR, G R 2RI VU4 . B TUAFAEA T I 2 AT LA M ROR A e ) (i, W]
REREEHAT I EE NE).

LTI R Z AR U4 i INDENT #1 DEDENT JEAF, HiHHANT .

6 Chapter 2. {#;E9#7
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BERCCFS AT, BIERMEA—INRE, BFEAIWRER. AR ZRENRE RSN, 4

ASBERATIF S IO T AL R OGS AR AT LU . JURAR S, DRI, AT RO s, WIS A

T, FFAE M INDENT JEAF. QRBATEHEAR, W 2 L2tk b EREBEL — P e TZER

BB BRI, TSI SO B 1 DEDENT JB4F. SR, B AR A K T2

BB > DEDENT JB4%.

R Python URSSHHER (I B IER, (8 £ TRAS:

def perm(l):

# U EE 1WA A R B R
if len(l) <= 1:

return

[11]
e = [
for i in range(len(l)):
s = 1[:4] + 1[i+1:]
p = perm(s)
for x in p:
r.append (l[i:i+1] + x)

return r

OIS T 2 AR
def perm(l): IR B TR %
for i in range(len(l)): # fEIR 0 R H 4% 3
s = 1[:i] + 1[i+1:]
p = perm(1[:i] + 1[i+1:]) # #ik: F T A % 3¢
for x in p:
r.append(l[i:1+1] + x)
return r # AEE A — W g

J

(SEPs b, fEMTas T DA =M A e — DR B A TR U — return ¢ B4EHETCIR
UNIWING-E R RO = )

2.1.9 BHFEIMZEBFHF

BRARTER AT R BUF AT I, ZSARAT . WIRAT . e 0UARF 25 28 AT T AN R TEAT . LA TEAT
FREEAAFIEAT, TEM=AM2 0 (G, abg—AJBAF, ab WEPATBEA).

2.2 HipRAF

% NEWLINE. INDENT. DEDENT 4}, i #iR45. X42F . FaMA. EL4. 2 BFSEA. A%
(FIRAIATA TR RNRIBAE, RTHT ORI, A X, MR A, SRV R KA PR
R AEIEAT -

2.3 FRIRFFAIXES

PRAE (WFRN B AR) TRAE CULHIaTT .
Python #RiR4F ) J7AEE T Unicode ARMERH 7 UAX-31, FHILA TR 3CE MAIME-S 80 FEIL PEP 3131 .

£ ASCIL JE [ 4 (U+0001..U+007F), Al iff Min RAF i FAF IR KNG IR 7 i A 8 2, ThiIZk _
PARKLT 0 B o, [HEFAGER A —AF4F. Python 3.0 5L AT ASCII i il ASMY IS FAT (Z 1L PEP
313D XFXLEFAHF, AL unicodedata B Unicode “FAFEURE R IR A I T 702K

PRIRAF I B BRI, HIX KNG .

identifier = xid _start xid_continue*

id_start

<all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underscore, ¢

id_continue <all characters in id start,

xid_start

<all characters in id _start whose NFKC normalization is in

plus characters in the categories Mn, Mc, Nd, Pc ¢

"id_start xid_contir

2.2. HibRHF


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
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xid_continue ::= <all characters in id continue whose NFKC normalization is in "id_continue*">
& Unicode ZE 51105 1) & X

o Lu- K55+

. LI N

o Lt- i REFE:

o Lm- B

. Lo~ AT

. NIRRT

o Mn - JEZEEARE

o Mc- ZFARR

o Nd - IR

o Pc- JEFEAR A

o Other_ID_Start - |1 PropList.txt 8 X BRFAANE, HT )G aHRE

o Other_ID_Continue - [7]_I.
TEMRATI, A bR R S s A TE X NFKC; FRiR Ay LU AcHR 2 BT NFKC.

Unicode 15.0.0 W B A5 0] ] i A5 5 &F 4775 I0 itk HTML 32 {4 https://www.unicode.org/Public/15.0.0/ucd/
DerivedCoreProperties.txt

2.3.1 Xz
PATARIRAF MR B, B0k XatF, AT R@bnil ey . K rphs w5 BA i se £ — 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 BT
Added in version 3.10.

FICAR AR & LN SCP R . BRI $ & 425 . match, case, type Fl _ EhRHAER € I
IO R RIS, AHX R X R AT Z RS, TR 43R ) B4

VR SHT, EANTREETE T B [ BT AR PR 5 AR IRAF 2 PRI EIAE RS I 321
match, case Ml _ BFEmatch iIBA]FEH . type BFEcype 1A FEH] .
TE 3.12 WA KA AZ T type BITER— DMOCHET .

2.3.3 (REBIFRIRTFS
SR (BT XBT) BARTRE . SR A B P RIRFAIF L, JFL T iR

*

K%?ﬂi from module import * ﬁﬁgﬁ\o

TEmatch HAJNHRIY case ik, _ @—AMk s, BEFR@nit.

8 Chapter 2. {#;E9#7
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M2 Ah, AR G —UCRIAM S R E A & _ . (‘B print SN ERE—R
TERET builtins Bidk,)

TEHAMH T, R — DR R
TR AL

EREGHR A" FIK” 4 H , {HX Python 7% B R i 28 Jofy

O #ik
_ WEHATEZRERE R I gettext BIHICR,
AR Refin 2 To T M AL B

*

 RGE SRR, TR dunder . 44 FR REES LIl (AUIERRIERE) . LA &
578 XA FRA IR R WL a5 7k 7 & % 4k 25255, Python RSB RAS P65 & U £ R4 Fk. T
IR, EATARRRIN  « SFRISCRIYE , A0 AE S BT B R A5

KIFLAE 2 FR. & Ut, IERAFRN—FIRGIEAES, PRSI RIRAERN R Bt
[BIFEE AR . ARG (84R) .

2.4 FHEE
E A P BB B R .

241 FHBE5FHETEE
T XA

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

[ "fxr"™ | "Fr" | "fR" | "FR" | "rf" | "rr" | "Rf" | "RE"
shortstring "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring "rr'" 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 bytesprefix(shortbytes | longbytes)
bytesprefix "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes "'" shortbytesitem* "'"™ | '"' shortbytesitem* '"'
longbytes : "ryenw Jongbytesitem* "'''" | '"wW' 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>

P AR AR LR 2 R SR s rinopre i Bibyeesprerix SEMENHEAT
2 I, TR R SRR S WIS SR 4t A A S 7 D B UTF-8:
B

ELEMUE . PRSI S EHR o] S I G 5 (1) OGS () SR . EATIE AT A O 34k
ARG S EONE SRR GUEF BN =515 F4 $). RBHL () FAEOTRE Tl P A
IR BN 24 R SO (\n) 378 47 B I8 R AR R X BA R IR & L 545 b T 3L, Bl
WHRATAE . LA S E G55 . S5 TN U7 2) ZERG.
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FATRFHEZEMEIZE o 8 B BRI pytes BYSEH], AREM ser fYLH1 FArHR N
P ASCHL 4% F R T4 T 128 B, WA HIFE NFFow .
PRI R R EES PRI R b, e B R XTI R4S A B @A R T @
F A SRR AT E AR FAFFEAE. FIE, ERGFAFREFIET, v o \u SR
SRR RE

Added in version 3.3: FHEUJFIAFESTE "rb HIZ, & 'br' BYFE iF.

S unicode “FIH{E (u'value') it MAS, #fk Python 2.x Fl 3.x FFATAMSE M 4Ed TAE. 1L PEP
414,

IR £ B0 B AR X T8 I T4 e, e 1[5 o A, (EARRS b B0
A, W, ATOARE R E S A 8 AR A Xy Fp T

=5 S AE T DML RFE LI T RIS S (RFERER ), B TEE—RR, HTZIEFmER, RE
XMW =A51. (75157 2B AFIENFES, 702 ', Wbl .)

7/

%L

WRPRE Tev B R BIER, FAFERAIFATHFEE A, 5 SUTFIASAL C AR U TR . R
e P

®BYFY &E &iE
\<newline>  ZW& S RHT 50 T4F (1)
\\ AL (\)

\ HEE (1)

\" W5 ()

\a ASCII 1% (BEL)

\b ASCILE#4F (BS)

\f ASCII #5145 (FF)

\n ASCII #4745 (LF)

\r ASCII 1] %45 (CR)

\t ASCII 7Kl #4F (TAB)

\v ASCII T B il %45 (VT)

\ooo J\HEHIEL 000 “F4F (2,4)
\xhh oS HEfIEL hh A (3.4

TP T HIE S I 751

#EXF5 ) it
\N{ name} Unicode (4 2 1144 4 name [)F4F  (5)
\Uuxxxx 16 {5775 FEHIE xoxxx B A7 1) F4F (6)

\Uxxxxxxxx 32 ﬁi 16 i&ﬁ?”@( XXXXXXXX ﬁ%’fﬁ 4] ??‘T[jﬁ @)

YRR
(1) T DAFEAT BRI AR A A

>>> 'This string will not include \

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

FIRE R DME I = & 715 545 %, sE RFES T 45 & 5 @ A5 Rl .
(2) 5 CHpifi—2, B2z = A /\HHEEE.
1 301 A K AT BYE KT 00377 B /\IEHIEUE L FE3) 4754 DeprecationWarning,

TE 3,12 A KA ST FE KT 00377 By /NI LAF 277 SyntaxWwarning. FEA Y Python
A PR 200N SyntaxError,
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(3) 5 CHREARTE, AP/ HEHIECEE

(4) F0 BFEES, oS HERECR SR EOGEE SCE DR N BER RN T FA B FHET, X
Betets SRS DAME B £ (E A R 451 Unicode 4

(5) HE 3.3 A KAEASH: AT X544 13 HE.

(6) AR 4 At /N BEHIERS .

(7) FRAEE Unicode F4F. Wil 8 ANl gt .

5 CHREARR, TR SOF I T4 5 HLIFRE DR B i 2 RARG R AT, (P, XAy
KA e SOPBIny, A S th 45 %*ﬂ%ﬁm) %‘T THFWEN, PR T mE
LR SO 9 Jg T JCIE e SUF 1)

TE 3.6 WA & A AR T ANR]R B P4 47~ 4 DeprecationWarning,
TE 3.12 WA K A AR T R A IR EE 78 2277 4E syntaxWarning, FEASKAY Python M4 HRf e B A

SyntaxError,

BIEAE IR T, 515 WA DA RORIATES L, (AR & PR B TE R R A5 R L B oo 2 A4
FAFUUR A BRI RHLARG 55 o\ WA R R RFIME (RIGFATHHAGERA
TR ARHLGER) . LHZ, REFaERRAEN R R (RFHLEHE LHEE]15). B2
B ORI I E TR PN TAT, R R IEEEAT

242 IFRFEESH
PAZE A R 2 AR P AT H B T AR TR, WTANE S [ SAniE, SFFTE Bl K, "hellor

'world' FEHT "helloworld", BMINREATTEAML, R FAFH N2 NPBAT, dEnf ANA
[ B3 I AT H A IERE Bl

re.compile ("[A-Za-z_]" # FHEET R
"[A-2a-z0-9_1*" # FH. FFKT K
)

R, BIIRAEANEZ T E L, g S, sy, G PR ERB U+ B8Ry, B
R, FEEAH TR ARG Kg (AR M SR P AR A =5 5 PR, A%l
PRI E R ] A S A0 P AR P I A T

2.4.3 f =R
Added in version 3.6.

WX FH S F @AW fomring BARET £ 3 Fr BIR TR M. XAFEARTEEERTE,
BIDA {3 bryFfg ik, ﬂ@?ﬁ$?ﬁﬁﬂ%%§,%ﬁ%ﬁ$?ﬁﬁﬂ%?f£ﬁﬁﬁﬁ%%ﬁﬁ
FrAEF I EAMC N R AR AAFER , B, SAEE AT A, Ui . s, H
TR N A BTEEUT -

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 = "g" | "r" | "a"
format_spec = (literal_char | replacement_field)*
literal_char = <any code point except "{", "}" or NULL>

BACFE S (4 B 'y B RS S BRSNS R A AR . BT S  ( Amie A
Python Fik XIS B F B, ERBXEMETS =, WK, R SR FEA oA =4
w?ﬁmmggﬁ%ﬁﬂ%'“ﬁﬂm%ﬁ%& WA PAFEE S o JEPHIAS SR . B BEAA
s 'y g R

1 https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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A P AR P IR E P A b N & 5 1 R G 5 G 89 % KL Python kX —RRAbBE, (A D HBISE. 25
BAIEANPACVFRY, T Lambda MIRMERIL = OB AN IET W BHFRRXER e T
AFES A BB SR M2 B B P SR TR (B BBk AnT e A5 [ 51 =515 -7 455 4
EHATAIF TSR BT BON ¢ SRR P NARRERE (RIS AR S 5t) . fEX Rl
UL, By Bab e — AT T4

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

TE 3.7 fRA B EAE T Python 3.7 PR, TN SEBIR R, A AVFERS P AR P ER IS P i awaic
KEAGWFasyne for TRIEHES.

TE 3.12 A K A2 A8 B A Python 3.12 Z |, AN FLVFAE £ 45 HR IR 3 B B TR

FHRIEESE = 1, N AERERAR SR, = RIS, 5 2T LR S P A
T, B = RIS WA RGRRT, = BRIATEFIRAA NG repr O o 455 THERRE, BRA
PR ka0 ser ), BRARR TR

Added in version 3.8: &2 =1,

TR THARATR, RIRACRIAM G R e, P, HInsF rs WA str O FEHORELSR, 1o
iﬁ]ﬁﬁ repr (), '!a' Tﬁjﬂﬂ ascii ().

RIGH format () PRBSOR A RIEATHE AL . M ULHIRRIF 1 245 Fah sUB A AE RIN__ formac_ () JF
o R MAR UL HIRT LR A 2SR HR . A IS O G R R E B P AT R B R

H )2 R BT AT DA SRR R 7 B X B Bl nT AR E AT B B0 7 Bl 4530
%%f,@%Kﬂﬁ@ﬁ%ﬁ%ﬁ%%%ﬁ?&oﬁ%%%ﬁﬁ%ﬁﬁ%§~aximmu>ﬁ%%ﬁ
HHIAA o

WAL FAFER P APRE, (B2 — R BORRESR 20 B 2 F I fE
AT T I E R BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

'January 27, 2017'

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"/line "

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

>>> f"{line 204"

"line = The mill's closed "

>>> f"{line 20 "

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

FVAER R T B AN - AR5 5 68
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>>> a = dict (x=2)
>>> f"abc {a["x"]} def"
'abc 2 def'

T 3.12 JUA K A2 A 8 : 7E Python 3.12 Z BIA R VFAER e 7 BOH B S A2 -7 R A I 55 2828
Bt 7 BOb th fR i O SORHEL I 2 A5 E At 37 55 AR R 07 5 ORME:

>>> a = ["a", "b", "c"]

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

a

b

©

TE 312 JUA Je A2 A8 B8 7 Python 3.12 2 i, £-“F4F R R 7 B NS SRV T BURHAL
B AR F A, AP A A T i AN RE AR SO AP AR

>>> def foo():

f"Not a docstring"

>>> foo._ doc is None

Z4 PEP 498, TS UTAFER P ER RS, AL SRR IR R str. format .

244 YEFEE
BT WA =R BB I A AR (S SEBom s B A
HE, BEvFmEASIENS; %L, -1 SR H It M7 E © GR.

245 BER5mE{E
O T ST

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

octinteger co="0" ("o" | "O") (["_"] octdigit)+

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

nonzerodigit ::= "1"..L."9"

digit ri= "O". . 9"

bindigit ri= "O" | "1V

octdigit rr= "O"L.L0T"

hexdigit 1= digit | "a"..."f£" | "A"..."F"

BRI KR, A R ] 7.
iR, SAMSFI T FRI%. PSRN TAAE, BT E 5. FRI% ek
i), 10 E 0 28 SR IIAEI .

VR, BT O DML, IR SOR ARV B . DA Python 3.0 JUZ BB A I C RESL/EH ki
(ELIELV -

BRI ER BT

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

e 3.6 JUA R A AR BEL SCRAFE T IE A, R R 41807
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24.6 FRHNFHEIE
VP AR R A TR 5 ST ik -

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

fraction = "_." digitpart

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

YRR, MM, BEEONHEEGT N B DA 10 MEH. BN, 077e010 RATAN, FRMEUES 7710 MHH .
T AR TR ELY) SRS B B T B S BT E SR N R A R

— BT S TR BI AT

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

TE 3.6 AR A AR T BLE SCRAE P, R 7

24.7 E¥FHEE
FERICF B RVE i SCAnF
imagnumber ::=

HE R T (A S 0.0 M8 A — X i Ros , EATMBUETERIAIE . QU SGHEA N F W
SR, VIR B, BN (3+45) o HEECT IR (R Bl a0 R

(floatnumber | digitpart) ("3j" | "J")

[3.14j 10.73 1073 L0017 110073 3.14e-10j 3.14_15_93j
2.5 BHH
RTINS
+ = * x5k / // % e
<< >> & | ”~ = 8=
< > <= >= == =
2.6 5hRTF
PAN AL IR P R o B AT -
( ) [ ] { }
8 ! o g @ =
=> += —= *= /= //= %=
Q= &= | = A= >>= <<= * %

AR T A T RO R i e = NS RN A AT . SR 2 R AT,
PERRE AT, (H ] PAPRATI 5

PATR ASCI PR HATRFIR S S, AR AT A7 B0

[l n # \

PATR ASCH “F4F A I T- Python. fEF 45 P I {EL B ERESMIE I, K BB -

[$ ?
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R R

31 MR, EHS5ARE

#F %72 Python *f A5 . Python A2 Fy H i) Ay Kl bl 0 R Ok 2 ) S R AR o (ARl
BSCEUE, I RS AR TN AL, A SR X SRR . )

BAXRIAMBAIRRS . REUAE. — DU RYERGER AR T MR DU FRA] AR R AR
HZXRAENAFT AL 1 s BEAF AR RAFR RS R A 1d 0 REOR I — R FETRR
SRR

1E CPython W', id (x) LRI x B9 NAERY L

XA IIU R E IR G TR AR (B X GOR BA KIERIE? ™) I HE LT %2R R ] e
{H. type () PREREIR [ PRIGIRI CRBAGHRENSR) . S5 F, —DURI LR AN

AR !

ARG AT DARCAE o ERT AR X RABPR A oT s 55 (HANR] AR R0 SRR T AT
Feo (ARG GRURAL G XA AR GG, HIaE WESCER, RrEEBSUAE; HE2X
B ETAAENR, B &I RER A UL . I, ANRTAEFEA 4% 45 ) T A BERL
AR, SEFR S SCEHRAD . ) — ARG A AR R i 2B s B, By TR AU A T AR
1 UL AN S F 2 ] A2 1

MR AIENE S IR, M TCIETT RN EA TR BB B SR M. Fe i B S BLHEIR S0
[ e 5 4 W AL ) - ey S SIS ISk S A o g RO R, I BT 5 PR O 0 G IS R

CPython H Hi 8 Al (W i) MEIRAS MGG EREER LI T T RO 5, SAEXT SN AT § [ 7 B [
HRER Y, AR GRUE I 35 R ERS | B3R . 5 AL oo ALBRA SRS 1 AR A0 A 2 i 0 PR 23 A HACHE A
KAF . HASEIH A ARRFT A 20, CPython IUA U AT BB . REMAGR AT [F] %] G g 57 B
ZEEALH (T AR 2 B2 Sl 56 P L)

FERD BTS2 B A BR B A A ) BB RT BB 4 IR RN DT 2 B el WO r X R AR S AT . b TR
i try..except EAMHHTE R H R AT BEO M RARFFAF -

ALERFGALEXS “ONIET BEIRANF TR SCOF s RS o 4R RPNE S B3R [ i i S e P i 2
YORENL, Aol T o3 O A B AR A, X BT RIS T BB OB OO NR S IR A B4, i — A
close () Jrik. MREUMERAERRF H BA KRR . try..finally BRHMwi ch EAERAL T HEAT IR
B EAERE T 2

‘;%%%‘T%MT AT R BT A IS — AR EL. HGEH AR NI FR, BRI Y & S 5tk ik
AT H o
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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

RPN GAT N LA I . B RBRRARPRS A B B B2 B 5 XA n g
KA, VR ERY RS br T AR [B]— AN 1) B M R R BRI AT B X R 5 L, I Rl A8
MRRVLRA RV BIINTE a = 1; b = 1 ZJ5, a fl b ATRES ] BEA 2 48 i [d] —AME S — A0
o XN int EATIAERTGE, PBCRT L 5 AT CARCEE o BEAT AT B G i LR S B, TR
ARZHAE, AR SRR R R, A, fEc = 11 d = 0 ZJ5, cMd kST
PSRRI R BrEIER SR, GER e = £ = 1) 20 B —AXRENRES e F f. )

3.2 IRERBEREH

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

PATRHR A BB RA h L 5 R Rk B S R Bedg . X L@ MR A B AR S Dy AR E R A . B
IR E AER A T BE ST

3.2.1 None

PRI UG — R E . 2D EABER RS G, R I N E A PR None P71 TEVFZ LT E
POUARFORZM, BlAnA B SEWIR [HERY s 4CRR [7] None., B 2N

3.2.2 Notlmplemented

PR G —FIE. B — D EAIRERRMXTR . R N E A PR Not Implemented PjHl. #U{H
D7 AR B RO AR S B R I AT FOR BB F R MR, (R SRR R A gk 2o
SR BB A MR AR ) B R 1 7R -

#1552 I, implementing-the-arithmetic-operations.

1 3.9 JRA AR AR T X Not Implemented SRAT/RIEMHAEC WM . BAEHEISBORNEM, B4
[A]} & i DeprecationWarning. ERFEEAR AT Python UARHH| &% TypeError,

3.2.3 Ellipsis

R UE—F YA, 2 — A ER RN SR . X REAFH(E .. SN E SR ELLipsis P,
ERERENE.

3.2.4 numbers.Number

WA R BB AR, H2UNENEAREERFMEARNEREBIREER . BN G AT AL
%%g@ﬁﬁ?ﬁﬁﬁmﬂ Python M5 S R AL ROBCEATIET, HEZR T BN g R
BFRNFIFREIRENX, B _repr () fl__str ) B, BAUFEHEEM:

o ENRASINETFFHAE, SHEAENNISEERE, o4 BA R EI 4.

o FREXSTEVTREMIIG DL T R 10 #4i.

o JRIE, B/ANEUSRTTRETFER B4, AR .

o REWZE, B/PMBRGTRIFENRNZZIN, A ER.

o IETSATE Y ETRh UE R S R
Python X/ #&RUKR . ¥ mAUEORISE 5L
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numbers.Integral

B R FRBA R A R (R4 IE RO KD -

O #ik
BRI U H 8RR B 708 B AR S M A 12 S B de ol A BB AR

RERUBORT A0 73 A PRS2

MBI (int)
PERRT R TR R /NECT, AZBRT ] AN (BIEENAD . FE s B &L
HHIFIR, RS DA 2 IAME TR, BERAGRATT 07 [0) 7 R NEE 25 7

/R (bool)
BN G R B 4B (H False 1 True., {3 False Fl True [HIWI XS EME T /RXTH . /RS
RURHMP2RA, AN RETFES A S I T R 2L TEUE 0 A1 1, BIAME Bl A TE Lk
FAFERI o AR B FAFEE "False" B "True".

numbers .Real (float)

BEIERT G RR AL G AR UUNS B i 8. HL P e 2 1) BRI L A i 1 AR BEA52 4 7 IS 2 IO WL A (DA J
C o Java SLBH). Python ANSCRFEURGIERF il SRR & R B2 18 AL PR RN ARG, (HIX Rty
A FIXE T Python A X GG TT AR BEATE O REE ,  DR A B e 5 W R 2 i T -0 5 A1

k.

numbers . Complex (complex)

BEIERS G LA— XA B P S L7 BRSNS A R RO B X R R . — M8
{H z BYSEHRAIRE AR AT il L BB 2. real Fll 2. imag HARHL,

3.2.5 &%l

IR RBCNRTIR AR LA WERE Len O FRRBIFAI T YFFHKEER n i,
RO RHUEHT 0, L, .on-lo ali] BPEFFH a RIS i 1. K855, WaiNERFS, wid
I_EFPAR BB T AME. BIAN, ar-21 %0 T atn-21, BIREESA n i a P ARG IR 50,

JPAE SRR A aticg) RIEFRRTIN k5 i <=k <jPrA & H . LERBAR, Y7 —
[IRBUAHF . PAEA KRS BRI T 00 7 (8
A LFINIE SR S = A step” TES” P IRYI ™ ali:g: k) W a PRSI WTAHRH, x = 1

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

J A ] AR R AR RS I PAIX 53

AU

AL PRSI B G — B ATEDRA REFF L . (SRR R SR AT RGN, AR A g2
FTPABRCARR s (HJ, — AT AE R BT EE S | AR AR R A RERCAE Y . )

PATR T al 2R R 4

TR
AP 2 A3 Unicode A EAL AP 21 . BUETEFEIAE U+0000 - U+10FFFF Z PN BTG 5 (37
AATHE AR ] . Python A char 2RAL; M@K F4AF 8 R IE MR R — KN 1
PIFAFERRTG . PEEEL ord O APRF— ML A7 FR T U M UE TS FEIFE 0 - 10FFFF Z
MR ohr O W —DNEUETERIFE 0 - 10FFFF 2 PNIEEEEL WM KB 1 (X FEAFER X 42 .
str.encode () W] DA 25 5 I SCAR Gt A5 0ORF str 8530k bytes, 1fif bytes.decode () WA DA
FH R SEBUAH S s A o

il
— TR H AT AR R Python X§ 4. AL AL 2% H B9 2 2570 B i b =00 A
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HA A HB A ¢ ICA)) il A E Fab s Us i — M2 5k M (— A RB AR S AR

ot BROREESERBE Fk A Ul . — A Te ] R AR A I IR S B
Eah

TR R AR AL Hhry & 2 8 AFALI 7Y, PABETEE 0 <= x <256 P HEER

ANe FATHFHE (1 o' abe ') FIAER bytes () MR APRQIET XL HH, FIrH$

XFZIB AT decode () T ERIRIG A FAFH .

D3]
A AR PP SAER RIS U AT A o R AR AR aT AR E A ae 1 IR 15 A1 AR

O #ik
collections Ml array BRI AR P AR BAYE 2B 1.

FI B PRI A A 0] A8 47 6 28

Bl
S 2% H AT AR AT Python YRR . S 3R i 15 6545 fE 57 i 2 Rk A .
HRIEK N 0 81 1 5 R ICTH SRR . )

TREL
TR RET A4 WA NE ) bytearray () MG GARAIE . Fr 720 280 (Bt
se N AT A, R HAN T T P AR L B IS REAT S AR AT 2R Y bytes XTR—EL,

3.2.6 E53%R
WG FR AT HAT AN RN Ly HARMNES . HILefIAREE Frokxsl. (H2E
TArgeas A, v Y E R 1en O IREIES LB EL. S0 UL AL B R s, 25751
W BRI, PAMIEATAZ. I ZERFRESE B A
K1 S A U E R AN ] A8 0 ) 5 7 S AR A [ o 3 T B 2 A A L 1 BT EL R G SR
BEASE (BN L f0 1. 0), WIE-—EEAH HEEE S —14
H wiA P AR A 2
e
W5 R A ASE S . BT B set () MRESAIE, I HLAI R S5 AT DA i AT
B, BN add () o
EES
XSGR FR AT A A BN N ER) frozenset () MEEEEE . HT frozenset XJ 4 A 1]
A% Hhashable, &0 DAEHVESR — N EARTTE S E FHLATHE .

3.2.7 BR5

X RFZREERTIREGRTIN R E S . W TR atk] WAEBS o PIEFERTN x 4 H ;
RXATPMERA A, Wl IR E e e 1 TR HAR. N ERRE Len () T [o]— MBS ARG 25 H AL

A A A R A

FH

BRI R FR B LA ARG A BRI R LG AR E A W5 51 R g
HARTASAY, (T AR R 5 BEAT HCRE A B, JF D PR o A 5 S S IR G0 4 s A LA
PRpr—EorE . PRSI ECT SR AR 1E H AR BN Q2R Al 25 (B 2 A 2. o) ey
RS — 7 i H .

TR EIRANF , X ERE G AT AT I B U R M O™ A o BRI BB 2k
ARFIG , AELR R R HEA™ B T FHT AU S LTSI 2 AR R A 2 O B U i B
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FHUBRASKT G EATAGEN O AR ROk (BT R ).
AR dom. ndom I dbm. gnu $4E TEAMNY LS SEBURB], collections FRERLZANIL.
{E 3.7 JRA K A= A5 ¥ AE Python 3.6 i 2 Bl AR S AR B3 AT . £ CPython 3.6 FFHf AT S WA,

(LA 24 B 24 V2 A S AR 10 A f v 1 5 e
3.2.8 TJiEH%E

LA RT AR, T R B 44 (SR A /1)
RPENER

P SCEREION Gen] il ad B BRUE SOREIEE (S0 3 302 SL /N BB IR Bl — NS 8000 3%, Hirp
WA H RS R E LE S35

FHIRizEM
Bt BB
| SRR 4 B 2 1 F T —— K
function._ globals_ %Xﬁﬁ*ﬁﬁ%ﬂg/ﬂ?%ﬁ% f‘élﬁj °
| None B2 M &R EU H i 28 B0 BT
function.__closure_ I tuple,
FATECXTR B cell_contents J@1E. XA %%
BRILA K5 BT -
FHBEI SR

XL R SR AR 2R

3.2. FERBEREN 21



The Python Language Reference, A {ThR# 3.12.11

B

>
il

7

function.___doc

function._ name_

function._ qualname_

function.__module_

function.__defaults_

function._ code_

function._ dict_

function.__annotations

function.__ _kwdefaults_

function.__ type_params___

PRETI SO AT ER , BCE ASRAN AT R None .

PREIZAFR. FES: _name_ B .

R B qualified name, HiEZH: __qualname__
JE

Added in version 3.3.

R BT BRI AR, R A None.

B B A BN E B TE S 10 B parameter {5 41
tuple, B WIRTCALMIIE S B A BIAE N K
None,

R E G i s AR Y R AT 5

i 25 [ ST R R BUR . RS0 dice
B,

WET A TR FH. ZFHNERIES AR,
AR IR B FRYE WPRE LS ' return' . HiES
[%]: annotations-howto,

AL AP S A BROIAERY 7 5

A2 A KA W tuple.
Added in version 3.12.

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

R PR B e BRI AL X ) S

CPython H FRYSEBULSCRF I H E R LR B . AR ATRES SR & 3 0 _ERYsREURTE.
A7 KR BIUE LR ME B AT DA AR A a2 il (WIdad code JRIERTIIT)

SIBIFE

SHITER TG LGRS GEH A P E R ED .
P -

Feokiy Kt i

22
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FRMTTIRT AR WREBIRT SR

method._ self

& ) JE AR 3 R %

method.__func___

¥ X (% F Fmethod._ func_ .
e __doc_ ). HIS A B R A SR AR ER

H—A FAE 8, A None.

FE&AR (Smethod._ func__ . _name__ AH[E])

method._ name_

Jr iR SUTTHERAR AR, WA AT N None.

method._ module_

TP SRR ((BARRERCE) T2 &40 2 AL R BUE

FF A E ST ER R TERIC— AR @ (PRl s fl) whgetld, izt —NH
FTHE L H 30T % 8 classmethod N2 M.

208 1 MR BG SE B REC—AH PE E O FT 7 0 A A LB T ERTRE, %TEX S
H__selr  JEMERIMZEH, % FEXMNZREFHAED 402, @ EN__runc BHERZIR
KW BB S

2458 1 MR B SEFIFRIL—A™ classmethod X5 HY 1 A E-— LB EXSGE), ZART__seir &
PR AL, MHE rfunc BRI EX NI T2 R EOT 4 .

M —ANSLB T IER S, ST XTI N E R (_runc_ ), HRFEEEH] (_sel1r ) HASESHE
o BN, 24 c@—MMaE £ 0 RBEUE X, 1= & c B—DEE, WA <. £ 1) 50T
Ac.t(x, 1o

B DLPITTIENRIRIRE H—A> classmethod MR, RIFFE _selr Wl LB Sk B
BEAL, HBTCIRRFM x. £ (1) b2 c. £ HEFERTRM £, 1), Hp £ AT R

i B A KRR R A SR TR PR T B E SR WA G2 TT i X R RTER B A A
P A 2 K.

4R R

—AMEM vield iBa) (Wyield &5 TAT) HREE T ERRRN £ 25 Bd. XM R EER R AR, &
JE IR 0] — AN AT PASRATZ R B (R iterator 342 FZECE iterator. __next_ () F¥ERF-SEOXA
PRE— EIZfTRIE M vield iBAME—AME. SXNRBEIT return BB R AR ER, 1
5|k stopIteration i I HAZ BRI EE IR M EE AR E .

iR
Hiflasync der Her LAY BREE T R FR R VA2 S X BEAY R BCEE Bl A s 23R [6]— A coroutine %if
. Bt avaic FIEAA K asyne with Mlasyne for i), FHAIS WA F —T7,

ffiflasync der HeE XIFH T vield BRI BREE T EBIR N 7 £ A 8 80 SXAERY eRECAE B0 A
B, Bk Bl —A~asynchronous iterator 3142, MR [ fEasync for TEA] Y KA TEREA .
WHR P EREWaiterator. _anext_ J¥EIFRIl—A~awaitable, BEXT5 7 55 R BP0 T EL B Al

Hyield PPA—AMMEH. YRBHITE W return BB RECR R, $F£25] K StopAsyncIteration ¢
It R ket 2k s = A R A R R
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MERLH

WELRR B FI X E C BB dR . INERBII B T4 1en O Mlmath.sin () % (math @— 51
WERLER) . SHIBRMZAEH C KB ER . FFaR H Sk

o __doc__ RBHISRIFAFER, BEEARA RN None, S function. _doc

o _name__ @HRBIMHAFR. B runction. _name__,

« __self W None (HIFS WL T —1).

o __module_ sERRHUE XPERIBRINATR, BB MARA N NN None . Z W function. _module_ .

MEFHZE

BEKA S R BB R, SURIBER A T — A C BB S (E N Bt By BT S
WV — A alist.append (), FCI alist B30 %, FERLR O, ARpkng Kb
selr_ ALK alist FERICHOM S . (R MERE S H A 6 o (IR

.

>

PRAP X R o X LR G F R HAER)E B S SCBIy T) 7, ERMAIDAAE R new_ () IS
B, WS AEERS _new__ (), FHAEFNOT, Bafidsh  inic O RYIRIGHTIEB
el

FERZER S BT AT AE H T @i S call () JiiRAE TR IR &

3.2.9 &R

i Python UGG EE AL ¥IG, HS A 2% A, Boi2lidincore 4], 22817 H
importlib.import_module () FIPE ) __import__ () SFpRECRMLE ., MR B W 7 M4
SCERR 44 A5 1) Ot 98 AERHR T i BRI __globals_ JEYERTS I AIMSHL) o JEPES| R L
AEZE I A IR BEE, B m. x SR TF m._dict_ ["x"]. FEHSWE RS TSR A
X% (HAwIR G E A FREE).

JRMEE & R v 44 2 0 7, Bl m.x = L ST m.__dict_ ["x"] = 1,

BERMR ES5FAEXHREM

B R HA TH 55 N4 5 MR EME. 24060 XIRE T ARG AL G QB X 28 M
TEloader UATFIMBALH 2 HIE TR AL SRIATE .
%ﬁﬁﬁd@*ﬁﬁ%ﬁﬁﬂkﬁ)ﬂ?ﬁ/\%%@]@, @i}‘({ﬁﬂ% importlib.util.module_from_ spec(), 'E/zéilé}%

i P A SR PR B E S (. BRI LAMEA] types.ModuleType Wi ELAZQAMEER , (HiXFPJT
RGN, PUOSTEM XA, e IR 55 T3 i BRI

“2 s

Xt__name_ PASNR B, SRENECEIN__spec RHJBYE, MAEHALS I AYH AL B E M R
BB __spec_ _ERJEPERIAN S AT EHTRHAS B 1 [ 44 TR 1

>>> import typing )
>>> typing. name , typing._ spec__ .name

('typing', 'typing')

>>> typing.__spec___.name = 'spelling'

>>> typing. name , typing._ spec__.name

('typing', 'spelling')

>>> typing._ name_ = 'keyboard_smashing'

>>> typing. name , typing._ _spec__.name

('keyboard_smashing', 'spelling')
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module.__name
MTTEF ARG ME—HIAR BRI A FR . W T B ITROBER, SR "__main__ ",
BB S BIRE A PR . B2 module.__spec__.name HY{EHIILAL.
module.__ _spec_
B S ARG RIRAPIRAS LR -
BCEN S AR A AR . S PR AAETLY] T IR -
Added in version 3.4.
module.__ package_
BT J& i package o

WSRO TURE. N RAEAT R, REIENRBE N PR o B, B
WCE AR TR AT (R RA S 2 — M, EFPA@module. _name_ fH). TN PEP
366,

e N ERAH M AR, XA BT AE__name YO . FEMA] types.ModuleType
T4 S B BB 2 PN BN None. BHRXAEIER str, WM importlib.util.

module_from_spec ().

ot FU 7R I AH ] module._ spec_ .parent [fj 3F module._ package_ . _ package__ MAEANLAE
__spec__.parent AKX EN LRI, HXKEHIREEZCHFH .

1E 3.4 WA KA AT 3T types.ModuleType FTE#EE A A AT , %) M ILAE BRI
None, %ﬁlﬁ%‘f@%ﬂﬁﬁ@o

5 3.6 A K EASH: _ package_ WYMHM. S __spec__.parent Mi[i]. _package  BUEMfES
NRHTIIE] __spec__.parent ARGE LN IR(E.

TE 3.10 JRAS A A AR W R S A fEMT IR iR 8| __package_ 19 __spec_ .parent, £5|K

ImportWarning,

TE 312 WA R A AR o A S AT AR RE S] __package_ HF£x5| & DeprecationWarning ffij Jf

ImportWarning,

module.__loader

FARGHRMEBA L) loader T4
e EE T WA, (B TN IER T JETee, FIAnZRECS s AH B £ .

X} F i Fl types.ModuleType #4 15 #% 2 &5 A B B BI R __1oader_ ERIA N None:; 1 it I
importlib.util.module_from_spec () M{EI1% @ik Nloader X4,

EJ'E?.'!@L}(V(@FH module.___spec__.loader 5{%{‘&% module.__ loader_ ,

TE 3.4 RA K AEASTE: ST ] types.ModuleType 2 s SO B, ZEEILEEIA K
None, JCHIZEMER LM .

Deprecated since version 3.12, will be removed in version 3.16: 24X B _ spec__.loader 4 I FEh
FiRE _ loader  MMECHIFEM . FE Python3.16 41, _ loader  FFAXFMHNEIMFAR
GARME RN A T E

module._ _path___

—A~ (FTRENZE) M T AR TR AL E 1) AR R 4L sequence . AEATARRY 24 7%
A _path__ @M. H1ES WARHN _path_ Bt

9&?:!}3;&%@)% module.__ spec__ .submodule_search_locations Eféfc*éﬁ module.__path__ .

module._ file_

module.__cached___
_ file Ml __cached  ER@A[ WM AIANRHYWEEME. PN ETELE ] HIERR 2 str.

__file  FRMIBEKAMBIHIE SRS (IR SCHEA), ST M SIS A
(" AR Y S S R SCIR R4 - B TR E RIS ] REZ BRI, B AN ok
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PR R Py C B, HH 5 A A% WS EIRATREE U REAREE (filln, 4—
R MBS AR ) o

WEREET __file W _ cached JEMMWRESWIRE, B2 MATATAS T gF A B
7 (B, —AFAES) o BE MBI N LA R BES  BRAR PT DA TR B 1) L G
B A R ATAERIOLE (B 0L PEP 3147),

TR __cached  RIMEERIEE _ file MW RESWRE. Ak, A7 SR IFIA.
e, loader £ 2 finder (from which __file  fl __cached L2 H EIRAEM) Fritftrymit s
W7 o BRI An R — N A v DA BAE I AT R AN REM SO, TRREAY 7 S 2
4.

gﬁ?{.‘!@ﬂ{fifﬁﬁﬂ module.___spec__.cached ﬂé{‘t% module.___cached_ .

BRRMR LRt TSR
B 7 BTSN AR, B GGL BA TN S HE
module.__doc___
RIS AT, B R AT R None. 73THS Y __doc_ B,

module.__annotations

CLETERHA AT IR £ 2472 BT, A RMM__annotations WSk, WHSH

annotations-howto .,
B

TR %A B A DA 45k RizJ@ P : Module objects also have the following special read-only attribute:

module._ _dict__
PAF B R R iy 44 25 0] o FEREAR S A SR P P EAR R , _dict RREAVEEBRINEE N
R RV B RO R B E R TT
H1 T CPython #FERATH P ML A UCE , A BER BT AT MR AR MR T B, B 5 b A 1
AT . REREGR G I A, AT A A2 7 Ml PR AR HRR S DA B 8 L7 g

3.2.10 BEN 3

e XA il i 2 e SORBIEE (S 5% 2 5L —) A il F IR LI A
A, KIEUET N PN F P A g, BN, c.x 2@dEfh c._dict _["x"] (AidthAF
FE— LR TR G AV AL E DR PER T 50 o RAEH PRI BIE A PRI, SARSEAERE P AR, X
FhEESHR R C3 Jr ik T INT , RIBEAFAE 5072 R GSHBEA 2 SR AR B AR 5 — Nt R et
BEPRFFIEAAYAT N . £ % Python {1y C3 MRO By HI7E python_2.3_mro A%

B REIEGIN (RIEL N ©) 77— DFITEM GRS, BN —__selr J@¥ER c 1%
BITEM R . MBS A staticmethod XA, BRI LTSI IR RIT LRI, A X
AR __dice ThrE NAESMRBUS AT 28 S 5 5 0t 5 s

RIS R 7L, (HR SRR 7l o
XG50 PA A — AR5 B] (L F 30
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kR

CL

ot

type.__name_

type.__qualname_

type.__module_

type.__dict_

type.__bases_

type.__doc

type.__annotations_

type.__type_params_

type.__mro

RILFR. AESF: _name__ B,

EWqualified name, HESH: __qualname__ J&

/l& .
R SRR 2 %

— PR Ay 4 43 [R) G A TR F) e SRR
RESH: __dict__ B,

— MR E LN tuple, XTE LK class
X(A, B, C) I, X._bases_ IET (2, B,
C)o

KSR FAFER, WA E XN None, A4
T-2K4k3K . if undefined. Not inherited by subclasses.

AETEREPATIRIC RN T 247 5. F
K Hi ] _ annotations_  HEfESLE, i SH
annotations-howto .

ol \YI 0

MOfFAE JC KW B O U7 MR X g h
__annotations__ J@& 4 A fit F': BN IE W
Mg BAh, X TR REA
¥E. #{# /] inspect.get_annotations () 3

LA IRARE -

g/l\@é\«i@%"c E‘J%ﬂ%ﬁé‘ E’:J tuple,
Added in version 3.12.

FHPE 7 Y R T 30 [R) 24 7 4R LSS IR A 5 R
FIH AL tuple,

HUBREF

FHRFE

BT BRI GRERIRIETE . BT A B Python 288 HA VAR AN ik

type.mro ()

BT ¥R AT i — A CIRE S VAR HLSE 5 7 AT Uy . B SAERE B BaR A, AR

FAHAE__mro_ H.

type.__subclasses__ ()

A Rty — AR I SC AL TS I LR B . My A ol — o A 050
N AR SIS, SIFITHRE SUFEER. Bl

>>> class A: pass

>>> class B(A): pass
>>> A.__ subclasses__ ()
[<class 'B'>]

3.2. IREXBIEREN
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3.2.11 Z3op|

RS AT 3 1 R g (W E30) o A SESIERAT G — A7 0] G S LY i 37 i 44 25 1)
JEIEG N S B A e M b BT AR ORI R, T SEBIR E R, &
MEAEREIE R AR WEPRIRBI R IE R — 7 2 RO &, BB N LB T IE M 42,
M serr JBYERNZSEBI. HSTTIEMETT MR MG S0 L3 “I87 /Ny, 2T A
A 28 S 91 A SR IBURH 1 2 g M 1 75 50 S B 52 S48 25 /AT, SRR B 1 J v T AR S R A O 26
H__dice_ PRIIRA . WERARKFILEIE, MNRTBIIERA__gecacer ) Ik, MM
ITIERA R AR IR

Jo R A B 2 BB S B T, (B R R KA T, WR KA setater ()
W delater () J7i&, WRFR %07 VRSP B OB LAY UL

WRZEIL B HA FLER IR A AR T, AT AR P iy B 45805 ik 44k —75,

HHE
object.__class_
RELBIFTERIE
object.__dict__
—MNHTAHEN R (W5) @R s 4. HIETALOIEAA __dice @

WS __slors__ BT T RN -

3.2.12 1/0 Mg (HHERILHFITR)

file object Frn—AFT I ST H 2 Fp s 7 =0 nT R B S0 RS open () IWE SR, PAK os.
popen (), os. fdopen () Hl socket X 42 f) makefile () J¥E (A T] RE(H A 204 ReAsi bl fr 214k it JH Ath o 550
W)

sys.stdin, sys.stdout fll sys.stderr £FIIRM NI T RERERRARMER A . S H FEE DRIR I SO 42 5
EAIERS ACAEFT I, FILAREE io. Text I0Base IS LIKHE 1,

3.2.13 pEpAER

HELG ol AR SO T R BB R R A T . BT SO BERE AR R AR AR A I R 224k, 9 A
AL AR —HF N4

(ASEFGE

I RFETRN %iF 5 49 1] AT Python AURS, BifRbyrecode, AR X G bR KOG G (141X 511 4E T R K00
GALE X R B R g (BRI 251, AU RA WS ETR30G M HBASHES T
BT REOS R MR AR R N (B ENFR et E R ED . SERBRGARR, AHEXRAR A,
WAEEX ARG ORig e Bk 2 M) .
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S izRE

codeobject.

codeobject.

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

codeobject.

co_name

co_qualname

co_argcount

.co_posonlyargcount

co_kwonlyargcount

.co_nlocals

CO_varnames

.co_cellvars

co_freevars

co_code

co_consts

CO_names

co_filename

co_firstlineno

co_lnotab

co_stacksize

co_flags

Added in version 3.11.

PRB AL B A RS (B DR BTE SRR
AEGNMERES)

@ﬁ?’ﬂﬂl‘ﬁﬁ%%é\ Y EEC (R A BOAER
2R

PREC AR R 70 2 %R (B RAE0AE
HZH0)

BREE I B 2R R (95ES)
—/~tuple, HA & REH REAZ BRI A TR (A
iz 2SI )

—A~ tuple, HAp 5 ek bl E BB S T
B & BEHR

—> tuple, HAEE LT H A BT

—FIRN R B bytecode $84 P FII FAFER

?/II@,/E’;IZI B Wbytecode T i Y 5 I {E HY
uple

— L BB Y bytecode BT A3 BRI tuple

A FTAE SRR 24 R

A BT R

— GRS T Mobytecode i Hs 5 B 175 A LT B
Fref . BARBUEZ Y, S B MRRBREEA .
H 3.12 AT H: IR XA B e
H-H] RELE Python 3.15 HFAS I
AR O E 3 AN

HATFXE— BB RS AR T SRS Y

PAT R co_rlags & SCHYIFARAL: R BRELBE] *argument s AR AL BRI AL E S AN B
0x04 fif; UIRBREME **keywords EVARIEZAL AR I KB TS HIBE 0x08 fif; WIRKEE—
A W B 0220 7. 1752 ] inspect-module-co-flags FJ fi t ML AE AN HERRAY I LN .

3.2. IREXBIEREN

29



The Python Language Reference, A {ThR# 3.12.11

FKAAF R (From __ future_ import division) Hf fHco rflags AL 7~ A0S o 42 Bl 4 155
Fe A TR E AR s SR R AR RN R T AR SR BRI M NRE R 0x2000 fi7; FEEERLY Python it
A< 2 0x10 Fl 0x1000 fif,o .

co_rlags HRHAALBE PR BE BE P ERGET <
AR X R BTR— B, Weo_consts HEEH— TR 2 R BN SCREFAFH - B0 SRR 5 SUh

None,

REBIREFE

codeobject.co_positions ()

IR ] — A A (R R 5 o S byrecode $84 B IRA S AL B A AT IR AR 52

kR gk L4 (start_line, end_line, start_column, end_column) [ tuple, HH1%H i
A TCHIPEEACE T g M a | AU BT RS I A7 . IME B g e TRACRS AT AN O FFER RS 1)
utf-8 FAT R

A EE BT RE S k. IR A OL T AR SR T
o P77 X no_debug_ranges BITFRERS .
o TEffif] —x no_debug_ranges BNE-—AE 4 pyc X
o HANTARMIXS AL E T
o T RSB TR B BR T ek R AT S A
BRA GO, JCALR A AT W LAY None.
Added in version 3.11.

O #ik

PR PE TR EAEARAD XS S A Z AL B, X 0] BE 2 S B4 1E 1Y which may result in a small increase
of disk usage of compiled Python SC{4: 7 FH i) i £ 25 1) B f R o Y 10 A 0 im o 23kt £
TR IME BRI/ SRS AT BV L5 B, PTPAE ] -X no_debug_ranges g2 TR EL

PYTHONNODEBUGRANGES FfIEAR 5,

codeobject.co_lines ()

R [l — AR Kebytecode HITESHER IE BREA S . H7ER8—I#E —1 (start, end,

lineno) tuple:
o start (—> int) fREFHXT T byrecode JE I FF G0 B RS & CREFEZAIE)
o end (int fH) RFEAX T byrecode JEFIR OB E (MIFEIZME).

* lineno j@—MFKbyrecode JWHNHIATZH int, BEE WL E T H N 7T BA 50
ﬁwj None,

FELE 4 B B R OERE JE b
o PSR —ERIRFLA 0 /N start,

e (start, end) JUEIHRALBBAES. BHRU, XTALM—Xf tuple, H A start
FFEET A end.

o AEAFEREFA SR XA =AY A end >= start,
o PERIBRG— tuple B end 4T byrecode HIR/N.

TILEH, Bl start == end W2 AVFAY. F IR 52 WU AL, (Hbytecode
G A BT R ERIIR LA T

Added in version 3.10.
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& SR

PEP 626 - 1EJRAIE A 1T P HRS S 4 7
5| A co_lines () £ PEP,

codeobject .replace ( **kwargs)

=}
J o

AR EACHIRS R — AR, O 5 R Be(E -

Added in version 3.8.

MRS

WO RFRPATI EATATRE B =2 2 of, ISl 4y O TS R B R £

B QiR

frame.f_back

frame.f_code

frame.f locals

frame.f_globals

frame.f_builtins

frame.f_ lasti

R — T O PR E ), S IR
e BRI WIN A None

WP IEAE AT AR A AT 5o DT IR E PR | K

—~ B F object._getattr_, IS
obj fl "f_code",

BT TR 5 50 2 17

P TR A A LS 7l

PR TARAE (RiE) L4k BT

WX R “HERITE S (XK 2 [ bytecode
FAFERMERE])

B TSR

frame.f_ trace

frame.f_trace_lines

frame.f_trace_opcodes

frame.f_lineno

URAN None, U AEACAS AT 01 18] FH 45 28
B0 BR RS (Pl IR o 1) o 30 4 A B JRLAC A
TEME—ANFM S N_trace_lines).
FRREIEBCA False AN A MEAISAT A
BREZAT

FZBYEBON True VAARVRR RN BAEHEFIF
TR N SR B % o T | A ) S R B R B Y
PR IX ] HE & T HOR E SUNERERRTT N -
ZWI A TS - FEX LS AR B AN
B B AT (DUR T RIRIERID) . JRIEs
] PAIE S B ARSI — A Jump A4 (EPECE
T—4&iEH]).
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PR R I &
PSS E S RV

frame.clear ()

BT SRR B R A B A 5 r 2= 1951 . HF H, AR g T — generator, BUAEIK
%&4)%%’&’?5}% o XA B TATREY RO SRS (BIAN 433k —A e 9 A Hoer o DA S i
iDR

MY B IEAEIAT, W£5] % RuntimeError
Added in version 3.4.

B R

B AR R EE R M58 &R & R g g — A st g, ] R 8
types.TracebackType Eafﬁﬂﬁﬁﬂﬁﬁo

TE 3.7 A A2 BUAE R I %) g2 n] PAIE i Python (TS 2 b S5 1k o

XFF R A A R 5, 24 A4k e A B SR AR AT R TT Iy, SAERRSRETT =00 24 Al 101 9] 2 7
AW G, P AR, BT A AR AR R . (S Wiy 35 6] —735.) ERfER
sys.exc_info () FTRIEIAICAIIE =0, VARFTlisk R __traceback _ JEMERIIREL
MRS E MR AL AR, AR ER S (ARG BABISRERT G WURRERRAL T A AR
X, BN sys. Llast_traceback S/

X S CHb A X 5, U] Rl 0T G (4 I etk s A AT 4% b nexe J@ TR AR RSEHE I 22
BREF .

Rk KB m i -

817 24 BB PAT hiad %

traceback. tb_frams 7 1 5 P 51— A A object
__getattr__, MHFSE oby Ml "tb_frame",
o R KA T AT S

traceback.tb_lineno

T RS,

traceback.tb_lasti

B AT S AR JE — AR AR 2 T Re S L mi At & AT SR, WER SR KT cry B A VLRE R
except THJB A finally TR

traceback.tb_next

PRI T SR M to_next SERRIRERH N — 29 CHAEAERFERIW) , WEREA T —ZRNN

None,

e 3.7 WA KA W g B E R TS Y o

CILWEE S
RAMEPINARFIR __getitem ) FrRFTEMMNYI A S RE AN ER slice O BRBURAIE.
FEIRET R B EME: start ST stop N EF step NAHRAE; AU, None . X LEJR IR HA L

RN R TIrik:

slice.indices (self, length)

BT VA 2 — BB length FET ARV XS5 I F length 48 58 K EZHI 4 H 7201 )7 A
FAT ELANAT i . HAR WMER =SB RS e s X B S U R | start Fl stop R 15
PR step RA . BT |5 i SR GBI 42 15 TEALT) R A — 2 7 sUAb e
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RSHEMR

FRSOT R RAEME T — ki b SR e B0 G 5 R 7 B R I 7 3 B OTE N G i A
MRS, R E E S x4 MM SEBERSEBISRI—DEFSIE R R, SEkR
R R E AR R, EALYIE— P BT PR BTN R . FEr gl
WEE’J staticmethod ( 7{"]1_%%3'@@]1_

KFEMR

FIEXNRGEETEEM, X KA gy, S M*&%’é;&@%’%ﬁhﬂi%ﬂﬁﬁf 5
TiVER GAEE MR BGRAE H AT N EAE SO g, W s gk Y. ROTIR Rt N
classmethod () *@iﬁ%%ﬁu@ﬂgo

3 BT AR

— A U\UJEX,EJQ R AL PRI 7 R S B Pl R R B R B0 (Bl SR s Al i S
PIR) . X2 Python 529 i2 H4F E 8, ATEANEBITE LETZRIETZEMAMWREIT . 20
K, WR—DREXTHN__getitem () WL, FH x BILFER—DLBI, W =111 BAFEH
T type (x) . __getitem _(x, 1)o BRAEAUEHIBIAMELL, TEBA E SGE 24 7 R B RS AT 5o A1
{’Eﬁ%[i{~/|\#,% (:L__;%j\] AttributeError ﬁ TypeError),

FE—DRIR RN None FIRX W HEAEAR T T B0, AR—EKG icer () BN None, MK
AR, P H G iter O $51%—A TypeError (MAXMIRE  getitem ().

E%ﬂﬂ‘%ﬂﬁﬁlﬁﬁ%ﬁ%ﬁ’]*ﬁ AR BB — p AU SRR T R AT G SR U N 24 2 LY
BN, SRR TR EAEX T R L P T U?EIEELHE/J (EFERY R AT REsi A B . X Ff BB —A>
SEBE W3C B SCRYRT AR P 1) NodeList $21.

3.3.1 EXREH

object.__new__ (cls[, ])

VA DA cls RSB, new () J2—AERSHIE (B A 2450 B DARAS 75 22 42 s Hb =
), BRIk LB B RE N NS HRNSHSW LB R 2
B . _ new_ () IR [MHELR A A 2 S5 GEH A2 cls BYSE)

TR P SE B2 R A B 24 I S B super O . _new__(cls[, ...]) @M AN new ()
D7 YEARA BT B LB R G AR IR BB 2 1 *ETE%%@%%J?@U@E@%% .

W __new_ () AEMTEXT G B g BB R B A ofs BYSEBI, MIBFSEBIN__inic () J7

PRFA __init__(selfl, ...1) HYBABMGE, o self Sy S Blmi KR i S S g e x5
i RS o
R __new__ () RiRIEl—A> cls BB, WEFTSEBIR__inic_ () JPIRMASBETT .

—new__ () WH B FEZ A VEA AT AESEAY 128 (BIAN int, str 5 tuple) € Hl LBl IEE AR B0
SAE HE SOTSEH R R DA i 28 et 7

object.__init__ ( self[, ]

TESEH) GBS new () BiBEZ 5, RIEEHEZ BIEE . RSG5 EBAXMEREEANS
BOME . —AHEWMPEAE_ inic ) FEE, WHFIRAERRMBWAE __init () F¥E, #Um
R H B DARR AR SE B B2 O IE BRI 4Rk s BIAN: super O .__init_ ([args...]).
FAX G new () Fl__inic_ () YMEMESERIT (H__new__ () AU, HFHH__inic_ () &
M), FrA__init_ () JREIFME RGBSR None, TBIMSFEBZITHG]| K TypeError,

object._ _del_ (self)
TESLF A B IR o XA A A LS 2R BT (B2 ) o MR —ANHEREE ger ()
V5, WHFHIRARZEMREAE __de1 () F¥E, HLobZ 2SR B DARH PR 526 3 2835 4 1Y 1E 4
b P38

2 __hash__(),__iter__ (),__reversed__ () [/y\&icontainsi () ﬁ%XJﬁtﬁfﬁ‘ﬁﬂiﬂ‘fi, ﬁ;{ﬂlﬁ‘{f%%%lk TypeError, 1@
A REHCH None J& T8 AT IR IR B4 T A R MR & —
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_del_ () IPIEAIDA ((EORHERE!) Sl B — %SO HT S | R HEIR AR . XWX R &
Ao _del () e RAEELERYR GO R BN R 2 i B SEE E /Y M BT CPython
T A SR — K

YRR I A PRUES IR IAERIXI R __del () J5{k. weakref.finalize f2{ft 17—
ELUL B 7 AR 24X G A by IS8 I A S D i B e

O #ik
del x HFAHEMEWM x.__del () — WIFHXKF x BB LR —, MEEMNSTE x WG
Gl ES i NE DS

— G UNAEER ] PABLIERS G5 | TR . FEX PP O0 T, EEARE A o SR 2 H 4 0a 522 8 e
2 MFR. 205 RPRPRAY— 9 LR R 2 — A S e J b AR B P AR . iRy R A Ry &
FUNZRE, EREIHE B CHEIEE ., 2 G TER R B A i Jm i &

& S0
ge BRI SCRS

A B
TR __del () FFIARHEDIRELE AT E , FEHIATIIE B2 0 57 R g 2 ms, BOAT

—ANHEIET| sys.stderr, RRIHE:

o _del () WARAEEACK BTN BN, AR BAEE LR, WR__del 0 FF
BRI S AR ZE SR, W RES A AL, BIANEEIRE N IAT__de1 () T
BTG BT AR

o del () WDAYERRRESS KM BOBIAAT. Ik, EREVIMM R (fEHARE
He) ATRECL BRI None, Python S fRIIESEMHBRASIHRE i 44 R DABAAS T RIZRAT Sk iy 4
SR BB R AR E AT E AR I R R G I, XA BT iR
ANBIBURAE_del () FTIERER TSR] A o

object.__repr_ (self)
Hi repr O PUELRRBCR DAt — D XEGREG “BO7" FAFEROR. WRATRE, X I— A0
Python A, RERTR EARAMFEIRER NS (HEAELIYIE) . WASKORATRE, Wi
BN <. . . some useful description...> [JFAFER. REMELIZE—NFEAFENER. R
AT reer 0 BN cer ), WEBMBAINEAN LT
SMH__repr_ ()

W E A T, FHAREFR SRS FEEE BB SRR EZR. object A
SR T ARSI
object.__str__ (self)

H str (object), BRIAI__format_ () SEIPA N ERE print (O P, DA “dE
EX SE AATEIRF R B SERERA A str A4

Wik Hobject. _repr () WARRGIET _str_ () AT MR M —N R Python ik
AT LA S5 (s E R B FA R

W EZRA object ArE XBIASEI ST object .__repr (),

object._ bytes__ (self)

Hi bytes P 1 PAZE L — R G T B o B . XM 20R [0 —A> bytes MR . object KALA
FEHEI A
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object.__format__ (self, format_spec)
WA format () WEMREL. . #XALF AT & F @ L MRIEPAK str. format () J7¥ETR A DALE AL
—IXRE AL FRFHERIR o format_spec ZHRCNALE T i X EIUIAR) T47H . format_spec
SRR INSEI rormar_ () WRBPUER, AidRZECEEGR AL RIEA AN N E L
A, s AL RS AL e TR -
2 formatspec | fEFRIERS AL VA DI
AR [THEAL TR — D FAFER R o
V24l object FHRMLMBINSLING i — 251 format_spec FAFef . B EILSH __str 0.
1 3.4 A K EAT: object AH N _format_ JF iR AURYAE AALMIEETAF, 51K 4

TypeError,

FE 3.7 A K HEASH: object . format_ (x, '') MFEZFET str (x) M AR format (str(x),
R

object._ 1t_ (self, other
object._ le_ (self, other

)
)
object.__eq _ (self, other)
object.__ne__(self, other)

)

object._ gt__(self, other
object.__ge__ (self, other)

DAL BB R B T YR I TAT S ST IR A PRI LR R AR <y W x .1t (v) \x<=y
P x.__le_ (v). x==y M x.__ea_(v). x!=y W x._ne__(v). x>y W x._gt__(v).
x>=y PWH x._ge__(v)o

WIRAGE M SECT A Y AL, & B T BE 4R B BB 4 Not Implemented o 4 BRI
B, IR SR False B True. AiESCPr FaxX 26y yEal DUR AT E(E, b s
féf%%ﬁ% FARIEHAE (FIVER 1 BRI Z54F), Python 2%F iR [BMETH ] bool () DARE LR A
Fb .

BN BT, object B M is REH _eq ), FFAE B G RN BAE I & [
NotImplemented : True if x is y else NotImplemented . XfF__ne () , BRINS L
% eq () IHXEEREUL, BAELR N NotImplemented o A E AT 2 1A A Hifth B 5 %
FBEASEI; BIAN, (x<y or x==y) NEHANEIRE x<=y . BARMARZE A 3h4E TR,

ﬁ%ég%%functools.total_ordering()o

RN OLT, object FARMEG LA —HAHYSLIL: MEHBOR RIS RARRS, Wy RS
F1% TypeError. FEANERIATIAHR AT AE B A MU AERI SR, (HHH] fEIR ] Not Implemented.,

R hash_ () BOMICERE, TWROIETTSCR: B X HBSE T AR BB hashable 114
I B B — LT

X AR SRS ERA (FELEDLSER R Z BB A DS ECFER ) W1 0
Mgt () BRI, e () Fl_ge () BNXHTHIRYSS, M _eq () Fl_ne_ ()
N2 EMTH SRS IR ERAERI BB, A BRI A2 A B R B ) R Bk ]
%Ei}%mﬂﬁﬁﬁﬁﬁﬁﬁéfﬁﬁﬂ@fiﬁiﬁ%, TEHAWE B0 SRS B e B E R v . B TR
Z% > o

P ARG R T RR BT Not Implemented PASMIERY, ==H1 1 = AR AIEHEE is Al is

not,

object.__hash__ (self)

i N E R R nash O W ARG A R0 A BEF TR, R TG A IR AT set. frozenset
PAJz dicto __hash () MR W—EER. WG LRSS SR W) Fir 5 0 ME— ik S 1 A A ]
A (e HE I EIE RIS 5 R R AR A S A (IR A —E, R ENHTE N —A T
HxHzICAMIG B . Bl

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

hash () 2M—PXGE HEXIW__hash__ () JrEREME WA py_ssize_t BIR/N. HHFX]
64 MR 8 T, XF 32 AN 4 FAT . WIR—AXRIN__hash () WFHEANFENL KNG
¥ E AT HEAE, MG ST LR R S . B — S A T B YRR A python

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

MR —DMREAENL _eq () F¥E, WAEBWARNZE L__hash_ () #lE; WREE XL
T_eq () HEAE X __hash__ (), WHSLEIRER B HETB A ZTENSEH. R4
BEXL T AENGEHELIT __eq () FEE, WERNIZEM _ hash_ (), F Hhashable Z TR
S BRI AR AR TSR (WX RS A (AR R S, BRI TR i)

H P EEEBINER _eq () M__hash () Jrk (4K H object 2); B BENIAELE, B
Hig (HOBAIN) MHERRLEASEGH H x.__hash_ () BHREI—AME S IEAFE < == v
[ ERE x is v H hash(x) == hash(y).

—ANRIWRERT __eq ) HIEAEL _hash_ () WP hash () XIS None., 24
—ARM__hash__ () J7¥EHN None B}, XIS BIARFAE—NFET 22 BRI A (H B IR 5 | &
TypeError, FHEYEMM isinstance (obj, collections.abc.Hashable) g IEAfHLE HIHA
IS

WR—AEHT __eq () MEFEREARELEN__hash_ () LI, MLAGETRE _ hash
= <ParentClass>.__hash___ ﬂéﬁiﬁi&%fﬂﬁgﬁﬁo

WR—NEEER g () MWEFBEEMRA SR, WNVIZELRE X P __hash_ = None.
—MNHEEXT__hash () PAERXHE| % TypeError IS isinstance (obj, collections.
abc.Hashable) ﬂ%ﬂ%%ﬁi&ﬁ%ﬂﬁﬂﬂ%ﬁﬁ%o

p
O #ik
TERRATE DL, str Hl bytes WRI__hash () [EXMEH— AT BARBEILE mah”. SR
ENTHE—A 0 Python BERE FH S RFFAE, (HENMM(ELEEIZIZFTHY Python [A]2 AN AT .

XHE R T B L3 SR O AR S A BREAE SR UL BT RCR B O0(n?) 24
HIERTEL IR %S B . 525 http://ocert.org/advisories/ocert-2011-003.html T ¥ .

BOASHA 75 (R A I U . Python HLAUR SRAIERE AU AR S GRS 32 Bl
64 fr il LR 5 o

% W, PYTHONHASHSEED.

T 3.3 WA R AR BRI A A B BLAL o

object._ _bool__(self)
i F I 425 DASEE B ELAELAGE I DA B P9 BB bool O 4544 WV 243k [F] False B True. 44 ULk
B, MISFEEL T __1en_ () WE AT, WEREERANENHEZXT SR A B a0
=AM _len__ () Ml _bool__ () ¥KE X (X2 object ZAGMEN ), WHFA S5
FRRFR R B YA .

3.3.2 HENE i1

ATLAE A K B 5 SO S B E A (x.name BOMA . IRESOMER) WHAE L.

object._ getattr__(self, name)
LENEHVIN A G & attributeError MARMBIHEHM (WTRERMA__getatcribute_ () BH
T name A2 — LB EED sels WRIZHM BN G K T AttributeError; B FHZEHT
name $SAEJEER)__get_ () 51K T AttributeError), WHYEN 2MiRME (FREIW) BHESZS]
7}1*/[\ AttributeError %H;. object %’ézliﬁ'{ﬁﬁj}%@\:ﬁlﬁﬁﬁo

R AR R RS EELRREIN, _ getater () MIARPIAN. (XRAE__gerater ()
Fl__setattr_ () Z AR BCERM AN FRIE. ) X B2 T8RS AR BE Y
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i_getarer () FPICIAVTI SO AR Pk . BOPERLE A0 TSP R, (RALALESL
o e P AR (B (T2 38 i 4 A B AR 52) gk m] DABCRUN B 1 58 5l . 755 5 1 T
W__getattribute () JIK T EEIERBOT @ IEDT A 58 S HIAU IME

object.__getattribute_  (self, name)

W6 ¥ 25 T0 4 A Mol R ) DA S PR R S S i a5 1) . ISR 2B SE LT getattr (), M5
FEREWH, BAE getattribure () BRMIFHEEIET]I K T AttributeError. M E
W2 E (R EN) JEHEEBUZ S K —4 AttributeError S, i T kSR Ty VA T TG BR i
H, HSE BN 2% 8 R LA A ] 22 k) 20 ok 1 ) B P 75 BE AR Al J@ 4, B obgect.

__getattribute__ (self, name),

O #ik

BETTIRAEAE il 1 A TRIR M B A sy R 45 SR A 1 DL R R A T R AT RE 2 9
B, BWHH®RT i E X

TR E I RUREEDT ], 51— H 1T object . _getattr__, PfiiS%k obj Ml name,
object.__setattr__ (self, name, value)

P EAE— A B P S R R R o XSRS BUR IEF AL (BIRHE PR AT 21 58 i),
name "N JEMLZFR, value L & TETFIE.

WR__setacer () MEWREL —ADLOUEME, ERAZRME L BHELITIE, Bl object.

_ _setattr_ (self, name, value),

PR EBURRIERIE, 2515 —A #HiTFHF object .__setattr_, [fllFS% obj, name, value,
object.__delattr__ (self, name)

KT _setattr () HHEAEM IMERTAEMREL. A VENAZUAE del obj.name X[ TIZXZH
O AR

XFTFREE R BURRIEMER . 51— #TFHF object . __delattr_, IS4 obj Ml name.

object._ dir_ (self)

BET5 I SAEE R AR RN aie O BIORA . SR IBHEAUN — DA G dir O BRI
AL IE AT G 51 FI T HAE R -

B LRRE i

BRIk R __getattr_ Ml __dir_ iR AR K B @ SO B LT ] . B2 _ getattr_ BR
BN 442 — NS5, AN DNEEA, RPN EZRESG] K — AttributeError. WIRIE
FIEF AR R object .__getattribute () RABHIFTZHRENENEM, W _getattr_ STERIL
E‘Jﬁdictf ik, RILBIRTETI %A AttributeError, WIERIRE], B2 AR WHH & [0 45
FAH

_dir_ PREINCARIESZATM SR, I HaR [0 — A FR R AR 5 R A R AR AR . e L
WERAAE, FFREE PPN dic O EREE.

AHEE B B 2 SO (BB R MR R LS 1), AT AR R __class_ JR{EBCE
H—A" types.ModuleType 3. HIN:

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 f{attrj}...")
super () .__ setattr__ (attr, wvalue)

(ZET D
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(B L)

sys.modules[_ name_]._ class__ = VerboseModule

O #ik

TS __getattr_ MIBLEBIRE _class_ REWaf I EIED) MIEEAIATHIA R - B
ViR RAR R (NSl i AR A T i R d e 2 SR S5 L ) A2 .

15 3.5 WA RAATE: _ class_ BURMESCH TS,
Added in version 3.7: __getattr__ fl _ dir_ EHEM:.

& SW

PEP 562 - il _ getattr__ fil __dir__
R TR getattr Al __dir %K.

SR 2
TN EACE — ML E R LRSS (BIFTIE #38 528) M SEBl h BIAE—A Pl 282 e A &l A
M CZFERER AT H R T A LR IR . E T e, B AN
AERM__dice__ HIFHEEER AN ENE . object FA S WA LILX LEHL .
object.__get_ (self, instance, owner=None)
T M DRI & R E . (GRIEEDIR) BOxIEmSemn @t (SEaE i) o mliE
(1) owner ZHUE I 35 KM instance ;24 H KV B SL B, WS owner S5 ) J& 14 0 14 [1]
None,
W 2438 AR B ) R MEE /2 5] & AttributeError S,
PEP 252 8H__get__ () WA — 2 NS E P XS . Python [H B P85 B A5 SCRF AR
Mo S A, HRBess =0y T H ] REBR AT A~S4L. Python H B getattribute () 5%
MERSEATNSE, TR e BBk,
object.__set_  (self, instance, value)
T 7 VA AR instance $55€ B I 35 S0 S B JE AR 8 value .
YR, WIN_set__ () B{__delete_ () &XFHEIRTRASHL “BARMARL" . EZHTE SR A
L B
object._ delete_ (self, instance)
Te PRI A AN R instance $a & 1 T A 5 SR S 090 ) S8 44
IR LI T REAAFE __objclass_ J@fk:
object._ _objclass_

JEYE __objclass_ 2 inspect MIHREEATEE M GE TEME (IERBLE IR MEA BT
SIASIBIERIZITIN NG ) o X T AT AXTGOR UL, &R ASE B B s BOR f e K2 (5
TE) WEGHWERE M ESE (B4, CPython &7k C LIRS E T A B E LA ) -

T A 28

BULck, ARl CHEAT R XTI e, HE MU ) B R IR g S i v i S
_get__ (), __set__ () Fl__delete (), WIHR—ARXGE LT AL TERIMERE A, iR
RES

JE MET ) I BRAAAT R M — R R I P R R RIS B . B, a.x IIERITTFSM a.

_dict_ ['x"]1 JFUf, RIGRE type(a) . dict_ ['x'], % FRMKIKRETL type (a) ) EFREZE, A
k.
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HR, WRAR BRI E ST AR T TR R . W Python W] AE S FE GBS T R H- i WLES il i 4%
Jr ke RER R AAENE S P AR ER T W BRI T 5 SRR 25377 35 S HASR T 07 sk B E

FASRMER T IG e — N 0E a.x. SENA A7 UK a T E:

DN
F AT FRAELER AN T8 LA 7 20 ) P AR Bl — AR Tk x . __get__(a) o

FBIgERE
IR E S — DX REB, a.x FPHBNFM: type(a) . _dict__['x']._get_ (a,

type(a))o

R ER DI, Ax P A._dict_ ['x'].__get_ (None, A),

Ly
FAfLl super (&, a) .x XFER S S ERRIAE a.__class__ . mro_ HEREEA A ZJEHHESL
BRIl B.__dict_ ['x'].__get_ (a, A). W x N@FiAZE, WIS R [F e .

SR e, KRR P Se e 5 SCT MRS IR SS vk . — MR ER T AE X get_ (),
__set__ () Ml__delete_ () WAEEH A, WREEAEX _get__ (), WIVTAEMRHR B IR XTS5
H 5, BAEXT G pse Bl 7 s A0 SR (. AR AR B LT _set__ () AI/E{ __delete_ (), W
B NER AL R ES R L, WE RN R AL, EE, BdERiR A S R E X
_get__ () Ml _set__ (), THAEEIERIAIRWINAE _get__ O F¥k. X T _get__ () fl _set__()
R/, __delete_ () WBHEAAES B2 S HRSLH FH PR E L. G2 AN, AER AR 2 0 m 4
SEAFT R K

Python 5% (fU3%EH] @staticmethod il @classmethod 2EMHAI T E) #RRAE M AEEIRIR S L LI o
P, ST DA € S k. XA VR ERASE R A5 5 ) e ) Al SE A —RERIAT R

property () MEURIEWEIRMIALR R LI . KSR R HRr B AT .

__slots__

_slots__ RV RAT R M= IR YR B 5 (WERAEJ@ ) P& IR aice R _ weakref _ (IAERHE
_ slors__ Wi X = I B 7E XA . )

MMM dice nPARZFFE 0. JEiAHs B #3525 03T

object._ _slots_

XANRAF R ECA AT H . TS AN Gl S i 128 A AU P AP ER A1 . _slots__ 270
A AL R R S L B B R NSRBI BN dice A __weakref .

i __slots__ ) 200
o MUK H A _slots__ BYRHY, SEBIR__dice Fl_ weakref _ JEMRE RV o
o WA __dict_ AR, SLHIARBARAE _slots__ jE SCHHH AT A EIRME . 228K

EAMIER G| & attributeError, IRFENSHAHALRRE, WERF __dict_ ' MAF]
TE __slots__ W B AAFER P51

o WERARGEALHIIE _ weakref 725, WE ST _slots_ WA SR SLBIRY 55 5] . 4N
SRFUAHFBIN, W _weakrer__r HIAFILE _slots_ thAsWIRYFAFH A

o _slots__ i@ SRR R A QVEEG i 2 R ER BB, Bk, RIEMEA RN R
__slots__ 7 XSO B EERINME: B, RBMERF 2B HERIRSHIE.

o __slors__ FIEIPE IR HIRTE CERYSE . FEACRP R _slots__ e HTZEh R . A,
TRIEGIRFEIAG _dice Rl __weakref__, BRAETRME LT _slots__ (EN24 KA M okl
B TFR) .

o QRS AL EAE R FS A 7 S, W el BRSO e ) SEBIAE RSP (BRARE
o E IR ) o XM SRR E L. AR RELIRI— B 1k
IS LIRS A o

o WRAIRA H "variable-length" W & X A 4l int, bytes fil tuple WX E L T K
*_ slots_ * )I_lU*%‘EJ'IZi TypeError,
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o ARATIRERFER W izerable #R] AR (E S __slots__.

o WEARREH—A FHKL _slors_ TR, WHZTF I B OH ERE G4 PR F I E T R R
T B inspect . getdoc () HIFFEAE and displayed in the output of help () W4+ ER
SR AT

o class_ JREAHEWI N EEA M _slots__ B A 258

o R RN Z BRI, (RS EE A A B (R
B 2 W RE AR =) # N5 & TypeError.

o WA irerator 1T __slots__ W& Rk REw i BAME RN —descripror. Hig, _slots__ J@HAFH
— kAR

3.3.3 BEMNAKGIE
§5*”4\§§ﬁﬁﬂ%5%**4\§§ﬂﬁ, éé%Eiiﬁ\ﬁigéjjﬂﬁfﬁgfinitfsubclass;,()o ii$¥, Eﬁﬁﬁﬁ%ﬁ%ggaiggalgé
T AR RO T RE . k5 2R3 Mide A R B VI I, (H2Ee 1 L RESZ BT 1 BT B e s 26, Tl
__init_subclass__ MEAVEMTE X TIZ AR RTEAR KR 2.
classmethod object.__init_subclass__ (cls)
TR IRA TR O R S o ols K48 1B 7280 WA e SChH— A8l s vk, it
TR R A5 2 i
fetf — A B KM KT SRR LRI _init_subclass . Ny T 55 I Al
__init_subclass_ HJRHE, W YRPETHFEMNKEFSHIHHM SR AR, fian:

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

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

object.__init_subclass__ [ERIASSBUF2RRAM, RIS EOR NG iR,

O #ik

JOERPR/R metaclass FPH ERBYLHHIERE, HFAXPELE _init_subclass_ ML,
Shrryoee (MAEERMER) mTiEE cype (cls) i,

Added in version 3.6.

B DRGREI, type.  new_ () RIEMIBRIXHPAH __set_name () BT HIXTGINATIE
o
object.__ set_name__ (self, owner, name)

TEFT A #H I owner YIRS H B . A S EPIRIEL %I name:

class A:
x=C() # BH#HEF: x._ _set_name__ (A, 'x')

WA BRI RAE RPN R ST, set_name_ () AP AZNAN . WA LEE, WA
E}%‘U‘ﬁ])ﬂ_set_name_ ():

class A:
pass
e = C()
A.Xx = C # 4T RO A
c.__set_name_ (A, 'x'") # F Ry T
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PERZ 61 R0 £
Added in version 3.6.

JTH

BOATEOLS, EKRMM cype O RMHMW . FEERSTE— DM a4 S M NIAT, K4 20RTIEE R
type (name, bases, namespace)E@éﬁﬁio

R E TR AT E AT A netaclass RETSH, sl R — ML & ISR IA LR IET
El. FELAF/RBIH, Myclass Fll MySubclass #R/E Meta f5E1H1:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE S S AT HoAth 5 S 2 2 BT S 8 1 Tl (4 T g TG 2 B v A T AL 3
WA SUHRATING, B A DA

« filfht MRO %% H ;

o B M ICS

o HER LA AN

o PATHE A

o BN

f##t MRO &H
object._ _mro_entries__(self, bases)

IR — A BAE S U EE A type USEHBI, WISHEZFIEH K _ nro_entries_ ()
F e MR KE T _mro_entries_ () ik, W FE B KBz A S0 bW A
__mro_entries_ () M&5H. R VAR IR BT 1L 45 bases TE S W IR IG RIS e, IF Hab
%ﬁgé4ﬁﬁﬁﬁﬁﬁﬁﬁ%%%%ﬁﬁ%ﬁﬁoﬁ@%ﬁﬁﬂ%ﬁ?iE%%ET,Eﬁ%%

& W
types.resolve_bases ()
ST AR T type SLBIREE.

types.get_original_bases ()

TR mro_entries () BHMZHHFREUL “JFIREE".

PEP 560
Xt typing EFIZ I T A% SCRE

HEE LR T
H— AN SO E R 24 B TCISE AR AT ALI:
o ARPCAEL HEA BERE L, WA type ()
o MR —DRAITCEM H Fox type O BISEHBI, MHBEE NS,
o WERGH—A type O WERBVEARATCI, BUE L TESE, WM RIIRERITE.
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BOLIRAERITTRA N BATRERTTE (ARA) PARFTA 1R E R HERI 7T (B type (cls) ) HEHL.
BRI TR P A X B IE IO — TR A WERBA — MR TCRFF &%, MIE F
RO TypeError,

AEZAGBETIE

— BUHAE TR TCR, (T IRE SR ISR a4 2510 WRITRHA __prepare_ B, BXFLA nanespace
= metaclass.__prepare__ (name, bases, **kwds) E’Jﬂ’/ﬁ:%ﬂil}%ﬁﬁ (ﬁ*ﬁﬂ%ﬁf{f{?%ﬁﬁl\?&%%%
B, MRk ASE ). _prepare VRN U R K. _ prepare  JTiR[AI A4 25 (B 4k
B __new , (H@Mi AN R AN 1% i 24 25 (B 88 DUE— Y dice H

WERTCREA __prepare_ J@IE, WIZea# 28 MIKFRIIRAL T — DS KA B o

& B0

PEP 3115 - Python 3000 vpi)cR
I\ __prepare__ figf4 7S [H4H ¥

MITEER
BFIREPL (LT ) exec(body, globals(), namespace) TERBEIFT. EEHHE exec () B

BEDCAET 28 SR AT s BN TR, AR v R (AR k) 51H R B 24 A1 ShE
PR 24 PR

B2, BP0 SORA T BREUNTRIT, TESENTRE X BT R oA SIS E U2 I g 44
PR RAZ R WUE L SR 86— MBS BRI kUi, B i~ — 1y p i i e e v Ve A iy
__class___ @[Hﬂ

BIEAR

*Bﬂﬁjﬁ‘ﬁfﬁgmﬁiagﬁ*/ﬁﬁ IEU «Hl_ﬂlﬂﬁﬁ metaclass (name, bases, namespace, **kwds)
Bl g (ARS8 5% A __prepare_ [WHAIA]).

AR AR HAEM TSI T __class_ By super, l_/l\%Xj‘%zl_l_vi%%Uﬂ_tEﬁ super (
__class__ g, X2mgmiFasirtldm RS maEs . X8 HESEIER super ( Q%IEE%$Tb

%rﬁ?ﬂﬁﬁﬁﬁﬁmxm%,Wﬁm?ﬁﬁ%mﬂm%%i%WWmﬁ?%ﬁ ﬁ%% 1S5
R

& CPython 3.6 [t 2 JGIHAH, __class_ BICRAENERMA T __classcell  ZFHBLLIT
XKoo WRAEAE, BN FAZRESS cype.  new_ M, PAMEREIERAHIPIGGILIZIE . WIRAIXFEAS, 76
Python 3.8 H1¥5| & RuntimeError,

B HERAR I type, BEEAEMRASTAN type. _new_ MICIEMS, VUNESMY A & S BRAFHER]
JEEOOE Pl T Ok

1) type.__new__ HESWERGHZRIMITAE X T __set_name__ () JERIEME:

2) X% set_name__ JyyERFIAR I SCAZEAIFE R I S A TR 44 AR EEA TR 5

3) E%ﬁ%%ﬂ:ﬁ{iﬁ?ﬁﬁjll)ﬁr?%fﬁﬁE"JET&Q%’@Llﬁm_lnlt_subclass_ () %@%o
RN GANEZ )G, EaWEA o EdoE SO m2eemss (A1), BT SRHEN T & X
e B Jayilan 44 25 1] .
M type.  new  QIEBIRHEL, {EHaSEMIES AR R 2055 DB — AN Fid A e e £ 7
JRIEXI G o RSB DA — N H e, B ORI R __dict_ J@E.

& B0

PEP 3135 - hy#a 2R
iR R __class_ PFSIH

42 Chapter 3. #iE{E®Y


https://peps.python.org/pep-3115/
https://peps.python.org/pep-3135/

The Python Language Reference, A {ThRi# 3.12.11

TR

JCRMREAEAE ARz . el e Mes . Hil, nmd. A&, HEHLE L)
. A HEZRDA K H Sh SR BE /(A 42 2545

3.34 BEMNEHIRFEREE

PAF g SR EEZ isinstance () ll issubclass () NEEEIIERIAST N -

TR, TG abc.aBCMeta SEPL T IXLET L AT ALV K- IS (ABC) 1B “REIIEEZL” B IE T
e RA (EFFNERAE), WHEHA ABC 2,

type.__instancecheck__(self, instance)

R instance AN class 1F)—> (E kB4 ) SEFINGR I EME. 5 E LT 05, Mg

}EH[/)L;EIE isinstance (instance, class)o,

type.__subclasscheck_ _ (self, subclass)
Return true 15 subclass /LA class )—A (EAZEEEE) TRMER I E(E. R E LTI,
mﬂ%%ﬁﬂ%ﬂﬂ lx)ﬂifm issubclass (subclass, class).
TR S RN AR R R TR (o). BIIRRRIE N EE S Joh gie Lo X 5 HEF5C
BB R RO A B RO B0, HATEIIE L N LA B U R R 2.

& B0
PEP 3119 - 5| ATHRHES

B} 8 iF instancecheck_ () HMl__subclasscheck__ () ¥ & fH isinstance() #Fl
issubclass () fTNWUELH, MARIIGBHIAVEE TRIESTHFNMEELEN T R (B
W, abe Bidk) .

3.3.5 RilizRRE

Mk 2 AT E I, ] Python 97 & S ARIC K W A fe—Avgeneric type TEAE S ARA M AL B,
list [int] EAERIRRE AT AT SR ZR —A> 1ist FRYFTA IR int K0,

& B
PEP 484 — 2RI iR
745 Python Ht TSR BUARYE M HELE
ZHN A
RFESAIZ BT G SR
Generics, Tl 1A & {2 Ml typing. Generic
A KA LIRS T I TE S0 e i A 2 Bk A 25 I iR 3l iz I 6 m SR

—A2E B HATEE LT RIRIIZEITTE __class_getitem () WA RERIESAL.
classmethod object._ class_getitem__ (cls, key)
I key ZHURE I RALR ] — N FORZ R LTINS
MAER Lk U, _class_getitem () & FBMMAEA . B, MEHEE XA LB

@classmethod ﬂé%f[z’ﬁio

__class_getitem__ fJBH)
_class_getitem__ () HH A& FRVFRRIE 2 ZUEAIB AT IHE S AL DA 5 HbXX SE 28 1 5 A0 32 7

TSR] DATE B AT IS TE SR I I g B S R AU A BT B AR 0 B 8 Lz B, AP M M E &5
BT __class getitem () WFRUEFEZ4EAK, /&M typing.Generic kK, XXM HEEHZHW

__class_getitem__ () §QI}.”N
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PRUEPEASM R R class getitem () HE CSEBUR] BETCIARER = J5 RBUAG AL 4% 10 mypy Fir PELfE .
ABBAEALAE B T RAFERPMMIH BB __class_getitem ().

__class_getitem _ 5 __ getitem _

W, TSRS — AR ST TR IR R e SO getitem () SEHJTHR. AL, 40
ﬁgﬂﬁﬂlﬂﬁEﬂﬂ@x#g%ﬁif%zzfg/\7% muffﬁﬁé§ﬂﬂfﬁ__class_getltem__ jfﬁﬁo class_getitem__ ()
QARG E R S, IR 43R [B]—4> GenericAlias X} 42 .

il 8 KX obi [x] K2 B, Python fERERS 2 Bi i 1A AL AT 1 R R A E W M1 H__getitem () if

f%;ﬁclassfgetltenLi().

from inspect import isclass

def subscribe (obj, x):

nnnﬁ@%ﬁﬁ "obJ[x] " [f%]éé:%ﬂﬂﬂ
class_of_obj = type(obj)

# R obj FTBWRENXNT __getitem

# WA FH class_of obj._ _getitem__ (obj, x)

if hasattr(class_of_obj, ' getitem "):
return class_of_obj.__getitem__ (obj, x)

# &N, wE obj BR—ANEHFHENT __class_getitem ,

# ﬂJJ}ﬁﬂ Obj.;ﬁclassfgetitem;ﬁ(x)

elif isclass(obj) and hasattr(obj, ' class_getitem '"):
return obj._ class_getitem  (x)

# BN, IR—NIRE
else:
raise TypeError (
f"'{class_of_obj. name }' object is not subscriptable"

)

1E Python 1, A /25 H Bt HAM R 5L 4 *’*?@Eﬂ%Eﬁ%‘é%ﬁf'ﬁﬂﬂﬁ%’élﬂ’]memtmss I HRZHHA
i type BIENE 1[]E’1757<o type BHEN __getitem (), XMW list [int], dict[str, float]
Hl tuple[str, bytes] XFEHIFBEREFEFE_ class_getitem () HEJEM:

>>> # list Pl "type" RAEAHTE, 5 K% 4K —#:

>>> type (list)

<class 'type'>

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

>>> # "list[int]" 4%ﬂa}ﬂ "list.__class_getitem _ (int)"
>>> list[int]

list[int]

>>> # list.;ﬁclassigetitenLgr4%ig[j"4\ GenericAlias Xﬁ%{i
>>> type(list[int])

<class 'types.GenericAlias'>

ORI, R —ARIBTENL T __getitem () WHENICE, WHHBUXZE N RESPEORFATA . X570
Bl T AFE enum BB

>>> from enum import Enum

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

>>> # HERE— M EEXTE:
>>> type (Menu)
(8210
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(750
<class 'enum.EnumMeta'>
>>> # EnumMeta & X Y __getitem
>>> # [)ﬂﬂt __class_getitem K—é\/ﬁ&d&] }ﬂ,
>>> # FHER L E— /> GenericAlias X % :
>>> Menu|['SPAM']
<Menu.SPAM: 'spam'>
>>> type (Menu['SPAM'])

<enum 'Menu'>

& BI

PEP 560 - % typing BFNZ R %03 F¢
N _class_getitem__ (), FF 35 BHIG I FE I & 5 B __class_getitem__ () I A
&__getitem _ () BEM

3.3.6 RHUTTIEAMR

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

W SAESLGVE N —A B “VHH” A ansfe LT, W x (argl, arg2, ...)
KRETPAELE R type (x) ._call_ (x, argl, ...). object ARG AHRMLI .

3.3.7 Rl ETERAE

AIARE SR R LM G object RAGVAIRMLEA]. BB Z/57) (0 71Kk mH) 5
Frol 4t AN ), AWAAE M AR AL B B — 4 7 e R AT 5 s B L P
B IR SAE T 5 BT SRV R R k HL 0 <= k < N Hid N ISk 8 X4 B TEREN slice
Xﬂ‘%ﬁg &Ea Jﬁlﬁﬁl‘ﬂi@ﬁ(iﬁ@%%ﬂ'%@é keys (), values (), items (), get (), clear (), setdefault (),
pop (), popitem(), copy () DA update () S5 /¥, EAMIHIAT N5 Python (5 ifE F 3 X 1) 2
flo collections.abc FLHFRMALT —A> MutableMapping abstract base class VAR H__getitem (),
__setitem_ (), __delitem () Fl keys () 2 M)A A 4 o @] HEaxX 2 )y vk, o] AR R A 2 2 it
append (), count (), index (), extend (), insert (), pop (), remove (), reverse () ﬂ:‘l] sort () %ﬁ{i,
W% Python FrifE 1ist XTRIABKE. fe)a, FPHIZBLAN Ml R KR add_ (), __radd_ (),
_dadd (), _mul__ (), __rmul__ () M__imul__ () ZEHFERSLINE (EIPHE) MR (BIER); &
NI E LHADEAEIZ BAT . BEANEH WA P ANER LI contains_ () JriEPARRVFE R in
BEAF T, in ARG EE; TP, WS AR . 53 AN LR 51 #
S _icer () HEARFRSMEREL XTI, _iter O MM4EAXTZRAGHE: XTEY,
D] 7 24 35 AR B
object._ len__(self)

VI AN B R AL Len O o WAZRIRBIRTR MK EE, PA—A> >= 0 (B ECERIR . Bbah, sk

%?\Xﬁg%%?ﬁféﬁéibooli() FEME _den () JriEaRIEME R 2 W BT KIS 55 Rl o 2

BAH.

fE CPython v, FIRKJFHE K HAEHN sys.maxsize, WIRKE KT sys.maxsize NI L2EEREH:

(U 1en()) Al gE £ T| & overflowError., ZZPjI B H M X G| & overflowError, X4 h7iE

M bool__ () Ik
object._ length_hint__ (self)

VA A M VA PASE B operator.length_hint () o MWiIZIR[BEIXTR K ERAMITE (] 6ER T /T

TR ) o KN A—A >= 0 IR, R EMEW AT PAH Not Implemented , XXPMIES

__length_hint__ JYESERANIEAERT—FEALBE . MG YRAEER R T AL ERE, H AR IEM TCik.

Added in version 3.4.

0 #ik W

3.3. FHKFHIEBR 45



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

The Python Language Reference, A {ThR# 3.12.11

DR TR =L TR . AT AR

afl:2] =b

SNEEN

alslice(l, 2, None)] = Db

HAbTEA AR . WG AT )T TR DA None fp4E.

object._ getitem__ (self, key)

W M ¥EPASE R self (key] BIRAE. XFsequence AL, B2 (P48 N M. 1ERATHETT, &
BT RE L FE s1ice X%, X HABRGI M LRI RET . W key RYRBURIER], WATHES] K
TypeError, QI key HFHIRE | FEGTLE AIMNIE (FEHAAT(T RS Rk 5 ), WY
M5 % IndexError. X Fmapping J58L, W key HAE] (RFERZRT), W 245] K KeyError.

0 #ik
| ror WRERAEAR Er AT P Tnaexerror DU IERALKE MBI SIIK

O #ik

LI —A> class B, PTREXTIHRFIRE H¥E__class_getitem () MAZ __getitem ().
B class_getitem__ 5 getitem__ T RIS

object.__setitem__ (self, key, value)

VM ¥EPASE L] self [key) MR, HWREFIE_ getitem () MIA. ARG ¥ENZ
I FRT 75 B Ui T RS O E SR N, S0 PP AR TR BRI . A IERIY) key (EFTE | &
HRHEN S getitem () JYERYRE LA .

object.__delitem__ (self, key)

P BT A self (key] MIMMER. HRFIE__getitem () MFE. AXTE LI T A
W AZAL PR T 35 i it R R i, BTN AR BRI E N . AIEW key [H 5| K& 1) S5 W
5 getitem () JERIEBLAIE .

object.__missing__ (self, key)
Wkl dict. getitem () FERRAE|F M AR BEHE H PASEIE dict T2EHY self[keyl,

object.__iter_ (self)

W RTE TR BN — 2 Eiterator WG o 75 2438 ] — S F i AR 4, BRI RA
XA ITA X R PATIEA . X TR, TR 24X O i S T4
object._ reversed_ (self)
W (WERAFHE) 28 reversed () B MR PASSELS Mk, B 1 243 Bl —ASH g DA 7
BAERE R WA XS BT 4.
WERARPEHE  reversed () J¥k, W reversed () WEMKECRHELRENEE M FHIMHW (_1en ()
M_getitem  ())o SCREFHIMLAIRT G Y ANAE GBS FRML L reversed () Frid by S BT m2L
LB A reversed () J5ik.
AR ZHAT (in Flnot 1n) Sl H DA AR AT BN ER T ARSI A, ARG AR HEDA
TR IR EA BRI S, XA TR R AT AT E AT
object.__contains__ (self, item)
VR 7 DASE B A S AT o TSR item 2 self 1850 3R [F] B, 75 DR AR . %o T 2
T, MRS 7 5T WS ) B T AN 2 (B (T
XFREN_ contains_ () MRS, MR Eessiilal deer () TR, RJEHAE
M__getitem () WIHRFHERML, SFIES 44 P a9ta L300
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3.3.8 BHHFATY

T SCOAN R AT B 2R A R PRI A SR s E (AR BN BE A T8 5E) TRt i
object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object._ floordiv__ (self, other)

object.__mod__ (self, other)

object.__divmod__ (self, other)

object._ pow__ (self, other[, modulo])
object._ lshift__(self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__or__ (self, other)

T X LT R SL B H BARBHE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7, ). B
m, KRESK x + vy WE, Hbx 2HA__add 0 FEAZERE—DE6, WA type (x) .
_add__(x, y). __divmod__ () FIEBEFM T M __rlcordiv. () M_mod__ (); EAMNK
B RIRF cruedive (). THERBARE R =H AR N E pow 0 BB pow () V248 E
SCRREZ AR =S

UPRX LT IR IR — A SR S RIS R T2 5, BN I%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)
W 3K 287 R S A ) (Bt ) BAEBUWH EARZEH (+,- >, %6, /., //, %, divmod (),
pow (), **, <<, >>, &, ~, 1)o KPR EAN S HE A BAEBOR SR N 2 5 B A BE SR BUR R
WER A S Blan, skFka < - vy E, Hy BRA  rsub ) FEMFEH—ALG, WK

type (x) .__sub__(x, y) iR\ NotImplemented B type (v) . _rsub_ (v, X)o

THTER =IO pow O HASZHIM__roow__ () (ROSEHl AN 2 Kt 5 70) .

SXHLE) CARNIHE RARRITCHOTEE, BRI [ Not Implemented o HNSLARABSR il [EE 2 A7 B RO SO ik, AR B
EI7¥N None — B i A MY TR AR D MR AR S8R -
fﬂﬂj E‘T{‘*ﬁ FIRZUR B, ARARR ISV - BIAN__add__ () — RIS BA BRI, EH2 A B AR 23
IR A .
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O #ik

R RAFRCR BN ZE B R RCR B — > 72K, B TRt TR e M R ik, s
VR TSR R AR S O B R . AT R AT fe i 12 B A e R B 34T

object.__iadd__ (self, other)
object.__isub__ (self, other)
object.__imul__ (self, other)
object._ imatmul__ (self, other)
object.__itruediv__ (self, other)
object.__ifloordiv__ (self, other)
object.__imod__ (self, other)

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

object.__ilshift_ (self, other)

object.__irshift_ (self, other)

object._ _iand__ (self, other)

object.__ixor__(self, other)

object.__ior__ (self, other)
i FH3E 27 P ST AR (+=, =, =, 6=, /=, / /=, 3=, *=, <<=, >>=, =, "=, |=). BHITE
I 4 2R S A THRAE OF self HEATIB R0 HR M E5 R (G553 T DAK self (HIXH-JE0020) . AnARHEA T
VERPIE S, B ANRAZ Ty R[] Not Tmplemented, IAH V414 5 R (R (] 18 313558 U vk - 2561k
b, AR x B—NRA_iadd ) FEMERMEG, Wx += vy SN T x = x.__iadd_ (y). W
W dadd () NEAE, NS x.__iadd_ (v) iR [H] Not Implemented, MPBH# f x.__add__ (y)
Mly. _radd__(x), QX = + v RE—FE. FEFLEREHLT, WESRBE P A S ECR UMM IR (S
i, fag-augmented-assignment-tuple-error) , {HIVAT R 5L PR R EIEARL K —5B 7

object._ neg__ (self)

object._ pos__ (self)

object.__abs__ (self)

object.__invert_ (self)
T E AT —JCEARIZE (-, +, abs O Fl ~).

object._ complex_ (self)

object.__int__(self)

object._ float_ (self)
W FH 3K 287 35 PASE I P PR K complex (), int () Fl £loat () o IV 23R [l —AMAH 2R B R .

object.__index_ (self)
P I 5 ¥ PASE B operator. index () DA Python T3 BEICH MR £ X G40 A BB RN &
(FanY) 7 8@ I ERY bin (), hex () Fll oct () BRER) . FAAEIL TR T X 8 TRECEAL, @b
PR ] — SRR
WK E X __int__ (), __float__ () Fl__complex__ () WIAHF) N E REL int (), float () Fl
complex () FFEE N index ().

object.__round_ (self[, ndigits] )
object._ trunc__(self)

object._ floor_ (self)

object._ ceil_ (self)

& X B8 7 P DASE I N B R 4K round () PA M math PRZX trunc (), floor () fl ceil ) o & T ¥
ndigits &4 __round__ () A D02 HNX BE T )R [MEAR Y 24 52 X R WA Integral GHE N

int),
W int_ () B__index_ () YWRHUE NN ERE int () KPERE trunc. (),
AE 301 AR ZAAEE: ¥ int () BICA trunc () BIMGECHF
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3.3.9 with i&4) LTI EHERS

ETFXERERMRG, B TEW T ch BRI FEE i R 3, BTN SCE g A A
LR TR Ty B R SCABAT AR B, il with i54A) (XEwith 1% 4] HaiR) , (ER M aT bl id
P BT R R .

R SUE B A I B FE AR S A A RIR A, BUE TR IR, PR IR SO A

AR TN CEBBSNEZ(EE, W25 typecontextmanager. object JEABARHRME PR SCE AR A
object._ enter_ (self)

PEASG XS K AEAT I BN wich AR H0E XD ARRIEE] as TRIPHEER H
bR, AR R

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

B IR X Gt T BT 30 BB T S BTN SGR IR . R BRSO TR
B, =S None.

WERERME T 8, HAEIEGRR  (RDRE e e il ) . IR 0R W ELfE . ARIE, 5
FERFAEIR O B IR T AR A 2

R __exit_ () IEANIRERG | KA AR SRR, X HENTHL.

& B0

PEP 343 - "with” if4y
Python wi t h iG] RLEHEIA . H ARG,

3.3.10 EHARMACEPHIESH

AAEREA P 2R A TR, BV v AL B S, BIANAE MyClass AR SCRe LR
case MyClass (x, y) HH @I BREM XA, RWAUE L—A> _match_args__ J&1E-
object._ _match_args_
AL B AR — AR el . iU T G B S E0 BB, 0 B S HER R
Pl R KA SHL, A __march_args__ AR AEAE R KRBT o BRI B PSS O T1F R
MO
‘H@Wﬂ 5{6}%, ﬁﬂ% MyClass.__match_args_ j’wj ("left", "center", "right") D_]JJ %’3 11}"% ﬁ case
MyClass (x, y) BLZEM T case MyClass (left=x, center=y). gt =z PSR HI/NT
ST _match_args__ "PICRIYECR; WEREIERTEE, W51 % TypeError.
Added in version 3.10.

& B0

PEP 634 - £5RALEAPL L
A ¢ Python mat ch 15/H] A RTE LT o

3.3.11 B ZHRAER

G X PMSCA Python X R EEHE T —Fh i IR N AEER A 2 8 R A 0 i 7 =Ko PSR st P 2R AL 4n
bytes fl memoryview SEIIHY, BRI EEHEE = )7 & XA G b X257,

BIRGL P X RAGE A M C 528, {HH] Python SESCHIZ IS L2 AT REMY .

object._ buffer__ (self, flags)

B self TR—DEMXERERR A (G180, M memoryview Witids) . flags ZHUR MR RK L
KRB EEEL, BIAILX g ik ol B Gk K g KL 2 W 5. inspect.BufferFlags 27
SRR R AT e ORI AGR A — > memoryview MR .
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object.__release_buffer_  (self, buffer)
MG KON ZER R o buffer ZE0RTEMZ R burfer () iR memoryview
W5 TR AT A IR % S vh I FE U6 . YA 243R [B] None . ANTFEIATAEMITE
(Gt PN AN BER SE L ¥

Added in version 3.12.

& B0

PEP 688 - i npIX il £ Python Hru[ijj[i]
5| A Python _buffer__ fll _ release_buffer__ Jj{k.

collections.abc.Buffer

Zrh XA ABC.

3.3.12 1B HEERK

Xt B E SRR, AT YR R R (PR UEAE HE ST RIS I R IR it 2 A A, il AN fESE
SRR EBI 3 ST AR A MU S5 SRR R .

>>> class C:
pass
>>> ¢ = C()
>>> c.__len_ = lambda: 5
>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: object of type 'C' has no len()

BOAT 0 ¥ J5 A I AR T 60 355 28 20X SR AR N B BT A N R 2 S B JL AN RR IR 7 YR A_hash ()
M__repr_ () WRXLETEMRAXARMEN TEEWARDR, WA ENTEH IR R [ Sk
MR I 2 2 I

>>> 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

PRSP s IE At S it — SRR G052 T A IR JuGRIE ", T DA A AR R Ty A I
Geid S Ty Ok

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

True

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

B 7T IR S B S ST L Bl m i, RAERIE AR ERIE A getattribute () 7
ik, BRAEXgRMIe:

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

>>> class C(object, metaclass=Meta) :
def _ len (self):
return 10

(T
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def _ getattribute__ (*args):

(% L 50)

print ("Class getattribute invoked")

return object._ getattribute_ (*args)

>>> ¢ = C()

>>> c.__len_ () # B A ERAER

Class getattribute invoked
10

>>> type (c)
Metaclass getattribute invoked
10

>>> len(c)

10

.__len__ (c)

FBRER

# B ARG EAER

J

PR R R Led getattribute () m%ﬂﬂﬂ%ﬁ%&W%BH‘JEE{E{JC&Ed%TE%%%@ s AR A D) 2 4
WE T Se A PR I RIE T (BRI Y must I EAESON G H 5 L DA GG 24— S50 i iRt e

&) o

3.4 i
341 TBHIK

awaitable XRFEII T __await_ () J{Kko Masync des REGRIEIATZAT 2 B AERENR

O #ik

MHH types.coroutine () BEIigS A iES 1R [B] [ generator iterator X} % J@ TR /%12, HEA]

HARELHM  await_ (),

object.__await__ (self)

WhZ3R [B]—ANiterator . B 24 %% S SE Blawaitable X4 . B4, asyncio.Future SEFL T MDA
Hawait FRAHE . object KA G RN ENEREXT L H M AT ¥4

O #ik

RIEFAX __await_ Frik[El AR A g AL RO G A RBSAE G IR T R, PR hik 2 15t
Eawaitable 3G A PATHEZR MY BAASCIL (U asyncio) RJEAFE.

Added in version 3.5.

& B0
PEP 492 T f#A XA SE R R ITEAIE R -

3.4.2 HhHIEMR

WAZAT 2 JETawaitable 35 . PIRRRYHAT AT DAL __awaic ) FRALEERARAER] . M HFEEER
PATH R, BRG] stopIteration, MEFHI value BIERHFHGREIE. WRMRET % T
S ERPOAUAHERR I . IR RS BHEG AOR AL B stopTteration .

R HA NI AN A IE, NIRRT G TR (B WA d -k R E ) 7 k). B, S

ae ANl PN R SRR

TE 3.5.2 WUAS RAEAS T : S5 — MRS — K5 & RuntimeError,

34. hiE

51
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coroutine.send (value)

THASWRE R IAT . WIR value y None, EXARFEFHTHIAE__awaic_ () Fral IR T
—Ii. W value A None, BITEIFZATH FEMMEEIE NN sena ) Trik. HER (R
{H, stopTteration Bu@ HAMRH) K5 LR __await () BPUEHATERRE AR .

coroutine.throw (value)

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

TEVMENT R E R 75 . WO B R EGL MR IR RS chrow O Tk, WRAFLER
IR N, AR R G K. AR GREIE, stoplteration Big i)
5Bl _awaic_ () RIHEBEATEACHI G RAN I . ANRA% SR T RAE VIR BT, URE [l (2 25
LEViED

TE 312 WA e AR B 25 — AN 4 (typel, valuel, traceback]]) B4 8% 7 I I 1l RETE A K1Y Python Mg A<
k.

coroutine.close ()

M Ik S GRS E BRI . AR ERRERER, MO vE &6 ST SRR R 2 1 2
[ic1ose () Jrk, MSRAFAEGITE . SRIRE SAL R AE| K coneratormxit, MR HI AL
[ SR, IEAHR D ST, AR R

Y PIREXT GORF R T, S A B AR AR SR 5 B P

34.3 RENE
Tk REATMEH __anext kA F .
S ERER I fEasyne for tBAJHEH]
object KA B AFEULIX LT IL .
object.__aiter_ (self)
WAR ]~ Fr 7 R EXTR

object.__anext_ (self)

WMFR ] =T 3 2y Zhi AR AU R — 25 2R E . MR AUAE RN %5 | % stopAsyncIteration
iR
S A R — 7 B:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

Added in version 3.5.
TE 3.7 UAR K AEAE S #E Python 3.7 2, __aiter () A]RAR[EI—AS T F 4535 L IR R 5727 4 1K
9%

Bz o

M Python 3.7 146, __aiter () MAFTR[A AN R ARG G o IR LA HAD X RS- F 2L TypeError
B R
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344 R L TXEERSE
Fob EFCER B LT ER B, CHBTEN _aenter Bl _aexit_ JrEFHTAHAT.
S B SBR[ fEasyne with AR
object FARL AN LT k.
object.__aenter__ (self)
TR ERPIT_enter (), SARRBHET ELHR A —A> T F 43 %o
object.__aexit_ (self, exc_type, exc_value, traceback)
TEEX ERMT _exic_ 0, PCARXAFET ERAR Bl —A 7T F452F 2.
S R SR BRI — AR B

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

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

Added in version 3.5.

&
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cHAPTER 4

HATIREY

4.1 BEHGN

Python #2732 H AURS BRI IR . RA S ZGANER — BT T —BE Python R34, PATRLANAL)E
TAUE S Bk, sEUARRISEE S A HE A AR AR A o AU, — DA SO (s e A
KRGS BN i QAT SRR S RES ) SCIF) R . — ARG Gl -c TIHER
Femar AT AR E M are) WA, WG TR -0 ZHME RS RREA (B _main_
BH) AT R RS LB N E R eval ) Fl exec () FAFRSEBR R,

RBBIRAE PATWUHRIAT. — IS EEFLAGIEE (TR s AR BT 5e U Y A ]
Ak PA R ANTAREEIAAT -

4.2 HREHE

4.2.1 ZFRHIGE
AR TG . SRl 2 ARG E ARG AR .
N SRR A T
o REIERXSHL,
. REX,
o BRHUE X,
o MR{ERIR,
o WERAE— DR B, MR IRAFI B 47
- for Ak,
- Ewith ifh], except Th], except * 1], BAEALBITECAY as B0 as Z )5,
- TEGH R PERC H Al PR
o import 1B,
o type 1B,
o RAFTLI R
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B3 from ... import * K import WEMIEEFTATE S ARG A E AT, B TARL LA RIZIT
47 o AL REAERLR A E A .

del AR A FRBBAIE TP (RIRIESEPRE SCR R A FRIEE ) o

%%Mﬁﬁ%A%ﬁ%ﬁi?%ﬁ@ﬁW%ﬁl%ﬁ@ﬁ*,ﬁ%ﬁi?ﬁﬂ%ﬁ(%%@%ﬁ%ﬁ@
Be).

IR FRG EAE— S, WA A SR Ae &, BRARA W A nonlocal Bglobal, AIRAFK
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 ZFERHIREIT

PR 33GE SCT — S H  Z4 FReg ml WA AR AR b SCT —ANJRyifAs i, AR A0 352 AU
Bro QNRE SCRAET B ISHA HAR F Seke  REE % e B 6 5 AR AT AU, R AR Bt
B ARG T %A PRI A 4852 -

e I < 8 X A TR S 0 S G S R e A UR - i (2R 7S 2 VRS R AN SR WAN: O SR e B (O
RS SRR B FR3E

B IR ERATINS, KT K NameError ST, QIR HIAE O BRI R, %A Frde 1 —
ANJRTRAS R, IR R AR IR i R 902 IR E(E, F 251K UnboundLocalError S,

UnboundLocalErrorj%]NameError39444‘323@0

AR — AR B P B AT ] 57 B A 22 R s B, DA RS B Py JIr A 2% 44 R 40 T P 28 2 300 A KT 224 i
RASHA G o 24— A2 FRAE 40 i B wtre A0 A B Py 4 (65 1 iep o & S8R . XS IR Y
Python it/ RS B 5L I H AL VR4 FR 0 58 3B 28 TR e Py AT L. — AR B oA o ml i 3k
TEREA RIS B SCA Hr 3 2 FR 48 2 B E R %€ - 72 7] UnboundLocalError [ FAQ 4% H R HKEUR A .

W global VAN BIAE— MU B b, DU BT R 1 ) T i 5 424 R ) ok 80 2 A e v 2 iy 4% 25 ) 1)
XHZAA PRI ERI T o £ FRAE S o 2 P i 44 23 18] W R AT )e il R e R 44 25 ), e (0 5z AURD
BB i 4 2318, LA B4 25 A1 R buileins B a4 23 (8] . 4xfeyfin 4 25 H) e aR .
RARTEH BN A PR, R RN E A 25 0] WRRAE A B4 25 ) PR B R 48R, R e R
fir 44 25 8] A EERTAS & o global TR AT A X T8 24 BRI 61 2 i -

global W) A — AR R T A2 B B AR A VR ek AR —A~ B 2 i el B 35 b oAy —
7% global ifi41], Wiz B hAZ B AR /A R .

nonlocal TE/H) 2 JATAR Y44 AR 1) 2 B e R B0 15 R AR I IB0H 402 Y AL . WRAR E I A AR AN TF
FETFALAN A5 R A B P R AE G R 5| & syntaxError. KA A AEEMH nonlocal THAREH
HE -

BRI SR — R A B Sh A . — DA R R SR _ main__.

R BBV R AL 4 exec () Fll eval () BISBCRAFRENTHY LT SCHBURIANE L. 2K5E SO n] REMH
FERE A FRA T AT ] o X 85| L0 IR H 1 A ARAEBTALIN B Sh 2 ARAE TR 0 1) SR il AL XA 4
Jrrtin g A I AR . 8 SR a2 25 8] S O IR R SR 7. AES ARG o SR 44 PRI 1 P A2
MREITESAR I EASY RBI AR . X AEHE SR AR RE, EA SRR
3, PR AT AT W B S R ke X REIRAE DA AR - 22 2K I

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

Hg, NSRSk

class A:
type Alias = Nested
class Nested: pass

print (A.Alias.__value_ ) # <type 'A.Nested'>
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4.2.3 IRiEERE

KA 551 % Meype WRAIGIAT AREERB, HATARBREAE N, HEATRBILEGIS. 7z
U BSCA PR, HEATHUNSAESSEL T PEP 649 () Python 3.13 i I ARTE VR I 48k

A RREAE R A1 155 20 -
o EPXFE A R G g WRAIE S,
o B2 A RBE SR . 2B R B ARTE AR AR AT AT (RO R 2 A gt

Ao
o BPXbZ A WRADES SR 2 BRAYEEA K 7 SRS AE R A I N ST, (R Al U
Ao

« The bounds and constraints for type variables (lazily evaluated).
o RAGNAMIME (151 R0,
BREEAE A E AR LA T3 AN ) T e A I

o BRTEEIAERS U7 M T B B i 28 4 25 ) QSRR AE SR A — R Iz Y, B2
BET BRI A R BRY 5 — AREAE R Y, AR AR 13 8 AR BB B AR i 2R A
Sk AR, SR ERRAEIRR N E TR XA TR SR WAL R, e Toik
VI FAESA R S S 9K -

o FREAE B R R R A v ic1d, vield from awaic 8 ;- Fikat. (XHREREE AT
VPR P2 O AT 0 7L A )

o AERREEAR B R S48 BN REE TR Sl id nontocal IRAPREHIAE . X HAFHEAE
Z, PN BA HA AT DAERREARE A 0 B TR TR BB 5 | B 4 7K

o BIRPREAE IR EA — DA AR, (HIZA R 2 SOBRAEAE 3k A E LRI S ) qualified name Hi o
MR, XS RI __qualname_ SR EATEE AR SRR 1.

Added in version 3.12: FRYE(E k2 7F Python 3.12 F1{Ek PEP 695 [—#4r 8] A

4.2.4 15HK{E

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

NVIE

>>> 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

ﬁt&bﬂggiﬁigi¥§%E3§§£%U4§E@AA,valueAA,EﬁﬁtﬁigéggggﬁéﬂgAA,bound;A,Eﬁﬁﬁaﬁﬁﬁﬁﬂﬁj7ré§@ﬁgliio

AT A 2 BEE T 24 0 B I 1) 44 s TR A 1 R SRR TS I o Bl TSR AR Fe i
ey e B [SE Sty

from typing import Literal

type SimpleExpr = int | Parenthesized
(BT ID
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(750
type Parenthesized = tuple[Literal[" ("], Expr, Literal[")"]]
type Expr = SimpleExpr | tuple[SimpleExpr, Literal["+", "-"], Expr]

BT SRAE BB R A AT 1 R 33 NI TSRAERY , X TS H BUALE S M SRAE A (B Y 5B 1 44 BRI 25 4RV
WA 4 T E AR ST E Rk s (A
Added in version 3.12.

4.2.5 AEGAZEMZREMAT

FPRR %3l puiltins_, PEREULRT R TICBIANSY . P 0 SR S T A8 py B i 4% 245 A A A (e
% import builtins HRI R HIE BOZAER H 1 JR T o

B AR PATAH SR P B iy 4 2 ) S P ER il e e R S R R A4 PR __builtins
RARENN X% — D FRE AR (TR E—FE LT 28 B FI) o BOAEIL T, 47
__main__ RS, __builtins_ FURNERI builtins; STEARAHABBEL RS, __builtins
& builtins B E ST HAT—014

4.2.6 5xFEMENEE
] 25 B 1) 2 BT 2 A THg A I T S R ARt . X BEIRE DA R R4 T By 42:

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () REBEA N SEREEREEH T AU BRAMEMT AR 24K T ATETA I35 1) SR A 4 Je iy 44 25
B BT AR R T A AR R 5 4 2SR, R AE SR 2 exec () Fll eval )
BRECH T IES RN R R A /ARG 4 250 AR AR E— Dy Sa], WE 2 RHE T .

43 &

S5 P A AR R 18 T 2 DR DA (AL B R A 57 3 2 PRI — B 2K S AR RS A I 2 1Y
(EE F1R, BT AR i 6 AR SR A 3 ) e A DR AR B LA AR BRI 4 32
Python f#Hr s 2 ERL M BZ AT 55 (BN A PR ) AYMHRS| % 5% . Python 27t AT Aid
W raise iIFARAMG EFH . FHELHREL cry ... except IFHPRITENR . RIFAII finally FH]0]
BT AAGRE WA, EH AR, M2 ToieZ sp USR5 &R R WA gITT .

Python {55 IRAL BRI Y2 &1k BEAL: S AbBR AR ] AR A T A A8, FEAESNZ Ak T, (H
EAREB AL HE R AR BRI B (Bl T BB dE AR A RS 7 B )

B ANFHETERPUCHNS, RGBSR IR FRIET, SR IS B EEER. TCie Mo,
EERSITHRR R EE, BRlEE 75N systemExit HYIHR.

S Rl I BIRAR I . except TRIDMRIGILOIRIZORIERE BTG BRI LBU2HT R 4
iAo SEPINTE I AP EAR, IR R AR IE .

>

ik

e
5 1H B2 Python APL (4L 7. H N A5 AT REXE Python Jh-E I T i AR I AN 28 2 45 AR A A2
A SR AL 2 A REAR s AT i AU T 4

TS Ay 5 6] N e ry IERRAR A Joraise % & AN radse i RINGTEIE .
1 S A BRL A Tk S R T AU A e R I ) A T
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&

43. B&E
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CHAPTER B

SNRS

—Amodule P Python T ictimporting BT ARSI 3 — BB INEGARTD. impore BRI S
MBI B 738, (R EME 73, importlib. import_module () WUXIER) _impore_ () %
R T DA et S AL

import EA)EEE T A EE: BB RIEEZMIEE, SRGREREE R0 E B 24 5 /EH I 1 2 FR.
import THAJAHEREVER E X __import_ () BREA I A E LM SE. __import_ () MR
FHE S8 TIAT import IBHIM ARG EBENE. HS I import 1BA) T A FREDE BRI EZ 4077 .

X __import_ () B EIHEVE R PATAR A R DA R 2 i A B i A . Rt mT R AR R e
ERT, B A SR B 45 AR AT (146 sys.modules), N import iHAJEIATHAIRES & HlE

M import IHAIPIATIS, FRUERINE _ import () EESWORM .. HALMER S A RS HIPLE 5
importlib.import_module ()) AIRELEHELE _ import_ () A EATH ORI kLIS A
ML o

W AR AT AT, Python 238 iz, WL B i) —> module Xf 4! HHIIHLE . W
HRELMIRE RS, M£5| % ModuleNotFoundError, 4Mufl S AMLEIR;, Python £5CHH £ Fhifng
AR R FEEAFRBEL . X e v] DA 5 (5 A R SO IR ) 2 Rl TR A B B g

TE 3.3 A B AEARH: S ARG CHEHASE LI PEP 302 Hf)2E i BEEsR . AeFA RS

AU AN FARGAR N sys.meta_path ZFEHIK. BLA, XFIEA Gy 2 25 [ SR EL g S Bt
(%11, PEP 420).

5.1 importlib

import 1ib BIHPRME T — N FEFRY API AR5 R ARGHATAH.. Bl importlib. import_module ()
i{éﬁtgﬁ‘ﬁ FEELR _import () SEHERR . ST EAR AP RMGE S AMLH] . HZAESH importlib
LS EER

52 8

Python FUf— RN SR, Brfy Bl )s T4 2828, JLIe B2 /] Python, C ik 2 Al il & £ 8.
N1 A A BLBRI R LA FRIZ G, Python i85 | AT & HIMEAE

1 72%])_,'_, types.ModuleType,
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PRATME A MRS R G H %, FHEEEE 0 H S i SCrF, (B A 2O 2 MG T 10
WREME, POAGABEERAE NI BT SCHERSE. 0 T 7 (EBRASOR , SATRFARSE (X A H SR AL
PRI, SRS RE, Ml ZREWI AR, U2 W T —BrRs, e A 8.

SRR A E AR A U, (IR A BORAR . S BATE L, R
Wb, Fp5H, ALALRA __path_ BEIEMEBER S B4R .

FRABHIA HCMA T TR SHLEAXAN S5, 5 Python FARE @M ) iEE—3. B
WARFT RS — %K email AL, XAH XA —N4 K email .mime §F4 DA % T ELH 4R
email . .mime.text B/‘J%@Ao

521 B8

Python & L 7 WIRPRILRG AL, FALEL Flar &= L. FMAREG R MR, ENIHE Python 3.2 K ZHi
SO . WHHEET A —MLE _init .py R HFRIBAELH . 4—DHEREPTEAR, XD

_init_.py CPFRREHBINT . EFTE XX RSP0 E 2ix a4 S P4 FK. __init_ .py
ji#FﬁJ PABL S S AL A HAASE B B 6557 1 Python ACRAAILLAY A, Python REAERHLAR S AR R HAS I8
AN

(A0, OAF SRS X T AR R parent @A=A T

parent/

__init__ .py
one/

__init__ .py
two/

__init__ .py
three/

__init__ .py

5 A parent.one 3{%]@%‘ﬁﬂﬁfﬂﬁ? parent/__init_ .py Mlparent/one/__init__.py.JG%t5 A parent.
two B, parent .three ¥4 BIHAT parent /two/__init_ .py il parent/three/__init__ .py.

5.22 HEATEE

v S AELE A0 WIS, B R AR — 1. A E ATREAL T SCHF R GE R A A £
e il%\ﬂzT BALT zip SCPFAP . W% E, Bi3% Python FE 5 AJIIRI ] ASRUR Y HARIL Ty o v 25 [A) U 9
A—TE X EARBSE RGP HIXTR . EAT AT RE S TS R i M A .

A [ETJ@EI’J_path JRIEA @RS o T (T E H A TR, R Al kA (B
REZRMURY sys.path) KABE, EMXRAELLNE T —R AN B ST 1)
®&K.

44 2 B H parent/__init_ .py XfF. Lk b, FESRABRYIETTEEIKEZ A parent HIE,
B ASF] R i fit . I parent/one BN E AN —E 5 parent/two 4P TEXFEHRT,
Python $f H T parent fAIE— A A, Tt EARSEZENENSTEHETA.

731 2 I PEP 420 T il fir 44 25 [ A R S A

53 #%&

HTIFIIEE, Python F LT AR (F A, XT 4RI R PIH WA 25]) 5L 5
o ﬁtz%ﬂpj\ﬂéﬁim}?Oft lﬁ‘ﬁ]@?%ﬂ/ﬂ%ﬁpzﬁ@ﬁ Q%ﬂéﬁﬁgéﬁ importlib.import_module () ﬁ
__import__ () BEIIES.

WAFRRTEF AR ANU B, B n] DU S I — A TR S5 B84, Bl foo.bar.baz.
TEX RS IL R, Python 242225 A foo, SRJGR2 foo.bar, FJhie foo.bar.baz, WIHXEES A FIH)
fEA—ANKIY, #RS5| K ModuleNotFoundError,
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5.3.1 EREHE

TES AE RGeS A & sys.modules, XANBLEHE | 22472 B 5 AW PTG B b 1y /8
A (BFEEDEER) .. FREZ g5 AT foo.bar.baz, M| sys.modules ¥ foo, foo.bar Fil
foo.bar.baz 25 H . B MEAEREAH B AUBIHAT 52 o

TESFAME], &7E sys.modules M FR, WFAAE N RIS T2 T ARB, S AR
e SR, WIRAEA None, MIZx5|K ModuleNotFoundError., QIMHKAF|FEEM AL FK, Python K4k
LRI R,

sys.modules ;& W 51, MFREE W BEA MR BRI (B nT se s R AT E5 I H) , H
EX MBI EEAH IR, FE Python 76 NI AR HHHE R 4B, Hd ] DURIE R one |
3&%ﬂ?~ﬁ§'ﬁ)\$ﬁﬁ%?ﬁﬁ ModuleNotFoundError .

HRRE/NG, PUSIIRARIEGRA XA RG], FIHER AL sys .modules PIIZAFAAH, A
Ja RS AZAFRRIREE, W RS PR R R /] —A>. MR, importlib.reload () FFH
R =BG, ) B I E s TR R A AU R E R R AR AR A

5.3.2 EIRF0INE 2R

UIRAERE 2 FRIBRAE sys.modules $AE], NIKFMEE Python f5: A MM DAZE R AN BRIZAL IR . St
WP RSP B, BI& 3% 25 Mo 28 25 o AR AT 95 2 0 2 15 R (T LT RO SHEmg 0 211244
PREOEEHR . [R] I SE B PR F X R PR N - N 25— BN TER & BE ST R R i 2R (A 5 5

Python G5 T Z NN A A1 AR o BB — I8 Q) 58 07 Y AR, 58 N5 ann] & (L R g i
5 Z A BN IR A A import path FEZERYL . import path J2— W 08 RGBS zip SCUAZH IS v B
Ze. BRI AT RN RALE T E AL, Bland URL $5 & 1) 5.

SANLRZ TR, TR DAIAGHT B2 45 LAY AR 18 2R 4 9 R T ko
B AEI N, AR N E R E L ARRR, SR [l ARSI, X
A RAF R B, (R SES ARSI eI BB ] -

W\T%’fg?ﬁi@Tﬁ?éﬁﬁ%ﬁﬂﬁuﬁ%%fd}iﬁiﬂﬁﬁzéﬁﬂ%7 AL AR I A% AR o] B MR 1 L2 X Gk
AL .

TE 3.4 A K AEAS S AEZ HiHY Python AN, A fe & BRI Ao 2 25, AR E AT AR LA 3
B, Hr e e ks, MBI AL ARG, HOHRES AR .

5.3.3 BAF
SANFIPAL T AP R W EANGE $AHT . FABETAMEL: THTH FABEZAT.

T TAER AT IR AR, SRHEAHA S AR R KA, H sys . modules ZAFAARERIL. X
FVFICH T HEK sys.path TIFE . VRETEABCE E BRI S0 T RYHENHEE L ) sys . meta_path #RHM
BERENR, BAUT L.

FABACH TI2AEN sys.path (3 package.__path ) ffFEM—HB5, FEIE B E AT SR HEAR T
BRI . AR TN R ] sys.path_hooks INMHII AT SR, BAARUIR Bk,

5.3.4 THRE

Y8 A FRPIBRTE sys .modules HHR R E|HF, Python &3 &K sys.meta_path, HH A& IGHKE
EARARRT RN o X BEA PRI 1 210 DARA B AT T2 75 03 Wl A FZ A4 ARk . ek R4k
AR A, N find_spec () YR, BEZ=ASH: A SABREM (k) Bingid. ok
TR AR AT AT A SR MR 1 B 2 75 RE AL PR & 24 PRI

AN SR TC AR A A0 R e A B R 4 R, R AR ] NI R . WRE A REAL BLIZ 44 B
AR, 2k o] None. YR sys.meta_path AL AR EN R FIF AR BAIAR BN R, MKE5| %
ModuleNotFoundError, (LAY AR ERFEE M LR, JHor AR,

TUH AR AR AR find_spec O IR MARHHPAT A=A BE B DRI AR 72 B IRE 4R,
B foo.bar . baz. H " NBECEMBHIR R MIKARAH - T Hmm =g, 5 " ASH08 vone,
EXF TR T, BB EONEN _path_ BIERIE. WRMNAT __path_ JBIETCIETI,
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M £x5] % ModuleNotFoundError, 5 = NSEURRHEAE MR ME B IA RIS . ARG S
TEFNE A A—> BBk

T BN SR PAZ Rl e 42 BN, AR R B i R 9247, WA foo.bar.baz
FEEITRRFA, TEEDITCHEERS (mpf) FI] mpt. find_spec("foo", None, None). 7
E%/\,foo Ziﬁﬁ, foo.bar‘%?ﬁﬁfiﬁ%::WQﬂﬁfﬁﬁﬁﬂﬁiéEEE%/\, ﬂ%fﬁ mpf.find_spec("foo.bar", foo.
__path__, None)., —H foo.bar EBFA, BJG— K IR H mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) ,

—

AR A A A SRS . 2448 None DASMIRT RN =SB AR, X ALFE R

ﬁg[]Noneo

Python (JEKIA sys . meta_path HA =FCkiedifids, —FALEIMT R AN BRI, —FAEEfT A
VRESRLER , 30 — BRI AT AR B import path (SR (Bllpath based finder) .

TE 3.4 R R AR ST AR B AR £ind_spec 0 TIAEUT find_module (), JEHEIEWFTM. &
RENPRF AT AR IIE S AR EE G I, (A AL STE B R AR I £ind_spec () IZEAME.

TE 310 fRA KA H: S ARG M find_module () MAER S| % ImportWarning,
%E3.12Hﬁﬂiﬁiﬁ§§595:find_module() Ei%ﬁi%&%o ﬁ%ﬂﬁfﬁ find_spec() o

5.4 1n#;

M MRERGUABAR B, S ANLRRAEMBOZSN EE (R EE R nads) . N2 AR
B3 I A A T R A i B

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# fRE 'exec_module' ¥ FEZmE & EE X
module = spec.loader.create_module (spec)

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

#FRAMREERBEREALEE:

_init_module_attrs (spec, module)

if spec.loader is None:
¢ TR LH
raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# 4 & A
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]

TR AT Ay
o WIRAE sys.modules FIFAESREAFRHIBRRI G, S ABMES T ENKFHIR M,

o TEMBAFASTRRACS Z AT, RBHAFFAFAET sys . modules o X— G AR KHE, OGIZAHAY
ARE (EREEEN) S ATLE S B HIRINE] sys .modules IR IETERINE DL T B9 0 i
ARSI 20 T B 22 N
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o AURMNERNL, WZAEE - RN E R BB - K5 sys.modules HRERR. (R EAFAET
sys.modules AP, VA RATATVES BT 82 i s o s L R AT > PR BAE R A P X 53
BB, J5E SACHETN B M BB R A sys .modules 1.

o TERCHAIESE MR AR IAT Z AT, S ANLH S8 S AR KBBRE (T LT 7s o Dy A ok

“_init_module_attrs”), FEIEFSN G 2585

o BEHIAT 2N AR 2, AEBUIIERHR ORI a4 25 0] . AT S8 B ZATHINERT, HnE
bR E BT N AR 3

o TEMBGLRE T QI H %245 exec_module() FIRTHIFA— MR 1E T AL HRIR B R

T34 A KAEZE: SARGCEEE TMESE AR T E. XA PAFT &l importlib.abe.
Loader.load_module () ﬁ%ﬂ@f}%ﬁﬂ’ﬂo

5.4.1 hn#;2E

AU B A PR AL B MR T e BT . S AMLHJH A importlib.abc.Loader.exec_module ()
FEFFALEA— DSOS . M exec_module () 3R 8] AT (] {EES 415 205

TN AR LT LT F K

o MR —> Python #ible (T JE N EATHR SR Y T2 ), In s BOAZAEBeiy & Ry iy 24 25
[A] (module. _dict ) AT ALRD .

o WARINEAS TCIRPATIRERIR, BT K ImportError, AAFE exec_module () WIEG| K HAE
A At S 3t > AL R
FEVFZAROLE, ZERARATIN AR rT AR R —X 5 FEBUIR DU £ind_spec () J7iRFiR [l — AR,
HA MBS SWBN selt,

BB s il AERE 1 SC B create_module () TFIAMEMEMIF BB R . B2 —1S5, H
BHFAR L], H R BT REEOS R A B E ] . create_module () ATFEAERHXSS F R EALAT
JEYE. AAREHGR ] None, ALK B ATRIEBEIH

Added in version 3.4: JIZR#AH] create_module () ¥,

TE 3.4 JRAS K AAZH: 1oad_module () F{EMK exec_module () FiEEf, SAMUGI X INER A Frg HEb ST
EEHERE -

BT SIARMELSHE, FANH ST EAL load module () Y5, WS EAATE H S A S5t K52
I exec_module (), {HiZ, load_module () MEFH, MEIFVIZFETI LI exec_module () .

B T PATRBRZ B, Load_module () J7 RS BE b SCHEAR Y BT A AR BOIN BN RE . B A A ] 4 BR A 475 2%
W, FFATA LA E

o W sys.modules HFFEFERGE A FRIIBLET G, ks 2 (6 FH CAFAE A . (50 importlib.
reload () WIEHEIEH TAE. ) R4 BB TELET sys.moaules i1, IZAELHIEIH— T
Hﬁ*ﬁﬁﬁ‘%#%{;ﬁéﬁﬂf\ sys.modules,

o AEMBARPATHEACHDZ 1T, B 2 RAFAET sys.modules ZH1, DB IR TCRRIEIH B Z Wz

o WRMBRM, AR FRATTECIAF] sys.modules FPHYRLERE, (HEI LRRFSER N
RIGrge, ELFAZ BRI i zdias B 5 2 aXm .

IE 3.5 A KA H: M4 exec_module() B F X fH create_module() K & X W ¥ 5| &

DeprecationWarning,
TE 3.6 A K AEASTE: 24 exec_module () B 5E XAH create_module () RE XS] A ImportError,
TE 3.10 fRAS K A A8 (i ] load_module () ¥f5| % ImportWarning,

% importlib SEHLBEG B MR FI(E . T RIEIIAE sys .modules ML BLHA FRARBURIN R . BRIy s I 0 2 0k 3
AHIBEBRATRETE sys .modules WML & . X T BASCERET A, ARIERTEHAb Python SEBLAHEIEAT .
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5.4.2 FiEH

24 FAEEALH] (F1U0 importlib APL import K import—from iEA)EH M E M _ import__ () MNEk—
AT, AR i 4 25 (A P S TR — X TR R 48 . B, QR spam A — TR
fo:t,* /JNU%E'?}/\ spam. foo Z Ji, spam ¥ EAG A0 E EIM N THIRAY foo B, BUBAER W FHHE
SKEEH:

spam/
__init_ .py
foo.py

H H spam/__init__.py HEUTFILITHE:

[from .foo import Foo

IEAPATAT R RFGRHE oo Al Foo MYAFRIPE I MNE] spam FLHL

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i B 3 1Y) Python ZFREEEHNI, X ERRWTRES DS NHF, HE LR 2SS ARG — N EARE:.
PR — SR WK sys.modules['spam'] Ml sys.modules['spam.foo'] (FlU¥E Lk S A
SRR, WG F LU R N ETE R £oo JEYE.

5.4.3 ERMEIHEA

BB AJUIE) Sl A MR 2 A (5 8, FFRR Bz T, K25 BAZ PrA ik A
o BEHARS U Y H 8 2 TR MRBOR B X 2o 5 AR A5 R

FEF IR RS UL T AP RASHE T ARG A 2 (A3, (510 7E B B H RS U6 B ) A 4R 2 A
PATELRATINEAR 2 (8] B — R, EARFRANGPIT ISR RTE, 7EBCA BRI
AT LR X2 B A DA

B RS LS AE Rymodule.  spec_ ANFF. IEWHIE __spec_ XF[RIWFN I TALAF 2 8 #) 4117 4744
etttk . ME—RIBISNE _main_, HHH) __spec_ &L LIFILTILA None,

2] ModuleSpec T fifiA KALHIAE AT TELH N ZE o
Added in version 3.4.

5.4.4 ey _ path__ B

_ path__ JEMEN YA (TRENZEH) M TR A PR OB A T Hsequence . AR E
X, WR—AEHEAT _ path_ @M, BEtE—package.

HW__path_ JEWESHES AT . ESAVHRNE, ERPIEES sys.path FAME, B
S A B MR R B E . (2, _path M sys.path B HEZEH LA,

YERT sys.path WL ARSI T8 __path__. sys.path_hooks (JL'N30) & 7E# i) __path__
g g

WY __init__.py CAFR DABCE BSOS WAY__pach JEdE, T HIXZAE PEP 420 2 Fis Bl a4 25040
L5 B PEP 420 15N, v 25 A AR AR SR U __path #RPEMUDAY __init  .py
3 A2 A S 4 2R IR A path__o

5.4.5 &R repr

RRATEOL T, SRR B — A nl Y repr, (HJ2 0] AR LRI @i E, AR i MR A o
B0 S CHAE R G repr.
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TR EAT spec (__spec_), SFAMLHINF AL B RA B —4 repro Q1SR A R B % A spec, F
AN FR G R () 45 e AR EOR HIE— A BRIA repro BEXF22 0l module. __name_ , module.
__file_ PAftmodule._ loader_ fEMrepr (WA, FHRHEAEKBIE B A BN,

AR 2 B A 0 L

o WIBEBHAAG  spec_ JEYE, HATHIHR E ST repr. B8 A "name”, “loader”,
“origin” {”has_location” %5,

o ARBIRAA _ file JEIE, XSWUHIERLE repr 19—

. ﬂn%iﬁﬁw&ﬁ _ file. {HJEA _ loader_ HEUHA A None, MIMMZERAY repr S8 F/EFLERL repr
B —HB5 o

o MFFHARNGOL, {LAE repr PO __name_,

TE 3.12 JUA K A AS B module_repr () H Python 3.4 EE T, 7E Python 3.12 HE GRS R LA SAERE
By repr TR B A

5.4.6 EZEFHHEENY

1E Python M .pyc SUPFIMEE ZAF 72 HT, EXMEZ B Mmooy BOCFTA M. BRAN
UUF . Python @ 1 75 BIr 5 A Ge Ay S p DRAF IR ST B4 i 168 W 1) BRI R /R SE B — oo FEIBATH,
FARG B O G A7 S A ORAF B TR A IR SO ) TR i X AT A R

Python B30 “HT MM A7 CIF, RIGRAFIRSCIE A I IG A (T A 2 Hoo Rl . ArAe P T
WA cpye SCMF: A RURIARG &R W T AR TR coye SCIF, Python £ i sK i 4 Y 5C
PEFHAF G RN A (55 FAT ST PP BRI i (B EE X R B R A R 0 RS 2R S A 10 A7 SR
i€} K%k, Python 2 FT AL i B A — AN A 2 BB T 7 A A7 X XTI A2 L pye ST
7, REHAFAE Python g & FLAZINE ZAF UM L. BB T ISR cove SUFARERAT R ] il id

——check-hash-based-pycs ﬁ,ﬁﬂﬁi}féiﬁo

TE 3.7 WA R A AR T BN T BTG Y pye SR EBLZ T, Python H 323 5L I i) R A 22 715 Y
GATIIA RN

5.5 BTRENERLSE

TEZ BIE 442 M, Python AP A JLFFEIAM LR AR AL kAt . H 2 —@path based finder (PathFinder), E
SBRWE—DIEAZE B JIRMimport path. RS HIRE— M TR EBIAE.

BT B AR A RAS H S A AGE AT T A BRI P B B AR A H L RREATAS B RIBKEI AN
TE e Ak PR E ST BR AT A AR H AL HRAR -

BRINIY B 2% H AR SR S A SO R G A R A i 3, ] b B2 FRR IR SCPF R ZL A 4
Python % (.py SCHF), Python FH5#Y (. pye SUPF) PARILEEE (BN . so SCIF). AEARHERE ' zipimport
B SCRF T, BUABSARAC H AR AR IR REAL BB A oK H zip SCPFRY 5 SO 262,

PR AR T SO RGN . EATRTPARE 1M URL, H5dis e A i 5 m] DA 245 5 48 8 H AT A A7
.

BT HARI A AR AL RSN RI B LA RS A E ) T SR AR S H 128, i, WRAR
AE SR 45 URL IR H , R0 PAZH'S — 5L HTTP 1 AER 45 BB 1. X5
F (AT SR) 2R [ — A SCRE N iR MM path entry finder , PARTRIRE—A>% MIE AR H 45
R N RS -

TP s AR EEE R T 2R B X —ARE, H il meta path finder Fpath entry finder WA ARiE
RIATD AT EAT. XPARB R ARARAEFE AR, SRR MY, HAES AR LRI s 1,
gﬁ‘é%E"J*"ﬁ%giﬂﬁffﬁﬂ]%ﬁﬁiﬁ’/"%ﬁﬂ@o Felih, THEERSMEN T SALENI G, F228
5l sys.meta_path ##)H .

MHZT, B H AR AR BV BT AR & R S By, Sebs b, WRFGEM
sys.meta_path BFRETHARMARAT, A ALK H ERGPHOE
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5.5.1 BEFEERSE

path based finder 2 5T EARFNN BT L parh entry FAFEpRAEE (LELI) Python BERAIEL . R4 H B
TRERRMRGPROE, HEMIFALZRT I,

YR —FhoCHAR AR, path based finder SEELT _ESCHIARY £ind_spec () MY, HRBEIIMATF T —
SRR T-, Al B SR HARER AT import path B AIINZ .

H =58 Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache Tffif]. £

R __path_ JEIEAPEN . EOMHREE T T E B S APLE S Eh T X

sys.path A& — MR 8 R0 B FAFEE SR EVIIG1L H pyTHONPATH FRIGAS B DA K 2 Fh
MhiFE AL I L SR BIANL B . sys.path HIEH AT $8E R G H % zip SO R H AT
T ZBHPEE P8 (B0 site BiE), AN URL s{BGRFEE %, 1F sys.path HIV 24 H A
FrEf s A HADEE B 2 0l 2 W

path based finder j&—Fhmeta path finder, F 365 AALH] <8 o 98 H _ESCRR g =T B A A R4 1
find_spec () LSRR Bhimport path #2R ., 24%Ei[h]) find_spec () £ A path SN, BH-E2—0EF
WP RGNl A OREEE N T S ANEN _path__ JE@. WIE path ZHCH None, X
NIRRT, FHH sys.path,

BETHEmEREa B R PNENKH, IF BB E RS BAR 5% H XY Bpath entry finder
(PathEntryFinder), PRINRXFHEIEMTREMRFET STUR (BIUHRER A stat O FMMITH), BT A
oA YR — RIS H IR B B AR 26 H BRI AT . X NERATI2AE sys.path_importer_cache
R ESPT O ANy 4, (XA G758 bR A7 O 2 2 A X G AE AL PR importer 3 5). 3l i X Fh
Jr, XRREpath entry (3L EWpath entry finder W) FES % R AT AT —U M AU AT LA A AL
sys.path_importer_cache BFREAFA H PASE il BT AR A AL 4R A FRR AT AR 20 H R

WRBEEZE AT S, ETHBENERSSENR sys.path_hooks HEATTIHHIXT S . Xk
PIFP R824 B AT AR SWAE IS8, IS RNEELH .. AT XS 2R B h]
WEPRER AR 2% H Wpath entry finder, S&5| K ImportError. JETHEMERAMEH ImportError KFR
BT ICEER BN S path entry FAXT I ipath entry finder . %5 2305 AW FH QRS Timport path Wi3EAL . BAS
BT NAZ IR DA R B E T S FATEE TR R S A T (el LR SC R Sl A
Fgmis UTF-8 sl B 4ifd ), WIRMTILEMRIB S, ENi5| K InportError,

ISR sys.path_hooks KM EEWI A IR Wlpath entry finder, WIET AR LA find_spec () ik
>{%‘H/£ sys.path_importer_cache EF'T?/\ None (%ﬁﬁt%ﬁé%ﬁ /ﬁﬁﬂd‘}ﬁlﬂ/ﬂﬁ?k%g) %i’gﬁl None, %%/?\‘
Wmeta path finder FoEFR B ZAB,

IR sys.path_hooks HFEApath entry hook T XT 4 ()& [BME & —-~path entry finder, WIPAR ML
2B R R A K — MR A UL, e I EZ S A

P LAEE & - H— DS PR SRR - AT S sys.path FRYHAN SR HISCA A, B, R
KIS HI TAEHSRAFEAE, W sys.path_importer cache WRRAFHALATE. HiK, BABIHRAL
20U HT LAE HSR M EE T 2R &4, %=, B sys.path_importer_cache i [§FfH importlib.
machinery.PathFinder.find_spec () iR [l EARRHR L PRI 24 BT TAE H % JE 2 Z4FE .

5.5.2 HR{RsREE RN

ﬂﬂTﬁiiﬁﬁﬁiﬁa%ﬂﬁﬁ%@%?ﬁ/\? WK T 2 fiw 44 25 [ AR BE A T 4, BRAR 2% H A R A A S 3
find_spec|() ‘]ﬁo

find_spec () HEZWNSEL, MEG AR ERREAFR, A (AT3ER) HARBEH. find_spec()
R R S8 S SR AR UL . XIS B ER A mEey” Ba (HA—DBIS).
NOT T AL R s % MR B AR — A A A [Blportion, B AR A H B R A &R

submodule_search_locations ﬁﬂy*f@ﬁﬁ%ﬁﬁﬂ@ﬁﬂ%@c

TE 3.4 AR L AEAST: find_spec () U T find_loader () fil find_module (), XFHEIAFE T ,
{HEHE £ind_spec () K& XHFHEH .

BEIH A% H AR T RE S LB PN E A I ) — B LB £ind_spec () o ERFFI S
R, RPN a2, (B2, ARAER R H ARG LR T find_spec O, RXPHNIEF A
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find_loader () #%Z—NE%, RIESFABIRP)ZEERESFR. find_loader () iR\—4~2 Judl, HH
S — T N B A% T 55 W2 fiw 4% &5 [l portion

R T )G AR A S AP IR SE I, V2 BE AR AR B A R AR 0 [ SRR TS AR A R AR I SR B
find_module () ¥, {HRE Eﬁfé%SE§%§$2%§.flnd,mOdUle FYERIR RGNS A path 4 (Eiﬂ]ﬁi
WIER SRR B AR TR AR T A e M B8R E R -

AR H A AR find_module O FFIACFM, OB RIFHFRA H A48 0 iy 4 25 18] e 32 L3
4. QIR find_loader () 7 flnd_module ) FIRHFAET— A H AR, ARG B

find_loader () fﬁﬂiiﬁﬁ% find_module () o
TE 3.10 AR KAEASTE: A RSR] find_module () fll find_loader () ARG KX ImportWarning,
TE 312 fRAS KA A8 find_module () Ml find_loader () EHHEE.

5.6 HMFEESARSE

?ﬁ%ﬁ‘%)\}\/uﬁﬁﬂ%ﬁlﬁm%ﬂ%iﬁﬁ sys.meta_path FBRIANZES, | K E&E N B E Xtk

AN

*/\—Iﬁlﬁﬁﬁﬁmﬁﬂi B AT NS 52 15 1) S N R Ge iy Hofth APT, AR 4 8 e N B
m/pjoErt ) ?&Tﬁ'ﬁjﬁ@?T XA BTG WA AR 2 ) s B, BRI AE A AR R P R el A

AEAIIAT

AH TR PR RO SR [ AE T AR B — A T AT (AR HRESARSR), RFEHE
M find_spec () 5| & ModuleNotFoundError [fij JFiR [H] None BL/EHE T . iR [Hf5#H FR LB R Y4
dksr, Mgk FE NS AR,

5.7 BHEMFA

XA Huwﬁv — IR T TR R A S BTG . P 2 HI 2R 5 2R X Y i
W EFERHN A, PRS2 RRE N RS E R B, SE AT I REi:

package/

__init_ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init_ .py
moduleZ.py

moduleA.py

N

RN RAE subpackagel/moduleX.py ibi2 subpackagel/__init__.py H1, DA FSAEREAERN:

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

#XHF APTLAE ] import <> B from <> import <>if{k, [HADXSA KGR —fiE: Hi
JEIAAET

[import XXX.YYY.ZZZ

g xxx . vyy. zzz AN AT RIES, H.moduleY A2 — MR A
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5.8 Hx __main__ M45FEIM

XFF Python ) ARGEARYEL __main_ BHUE—MRRIRE L. IEWTES —F A, _main_ B
TEMRRES R A IR, 5 sys Ml builtins M. (H2, SIWHARE, BHAEHIHE
NER . RN __main_ BAIIR AR 5 2 RORE T IS AR AR BT F Y X IR A A 1R

5.8.1 __main__._spec__

MY __main_ BAGAEIT, _main_ . spec_ RWBEAMW(HEUE None,

24 Python Pl —m BEIUFZHIS, _ spec_ RPBOAM IR AR B AE Y], __spec_ HLATE
_main_ BEHERPATRAHR, zip FEE sys . path 6 H I IR

FE HARMNE T _main__._ spec_ SWREN None, HNMTHIL _main_ MU AEZSTRA
AR R X

o R HAPEIR

o —c PRI

o M stdin 1247

o FIEEMPEAS T ST

TR G FEOLP _main__._ spec_ EJEN None, RPARICIFMEBIA LRI AR — ML
FA WRBELE _ main_ HETTERAER, WEHT -n IT K

EE RV HRAE __main_ XPNTF AR ABRHE _ main_ . spec_ POMINHIBCERF, EAIMIS
PN TR a9, XM TANSSE: [ if __name_ == "__main_ ": KRR HYARSHAL
DAEBHGTAIEIE __main__ fiv 43 25 [ I JEL G R 3 AR RAAT -

5.9 &3

AL A Python A= 2 ) 2 4 B A A TARKIYAL L. JEARRY (LRI DEIT TSR T A BY, (AAEIR S %
PEEPARIEZ PSR IS TS

JEIRIY sys . meta_path BT UL PEP 302, 524 FEULH] L PEP 420,

PEP 420 4 Python 3.3 5| A T4 % 1 ¢, PEP 420 if8| A T find_loader () PMYUAEHN £ind_module ()
A

PEP 366 18 T HHEHY __package @I, M TIEALH AR BAMXHFA.

PEP 328 5| A T4 A1 B AMXTFA, HAIRIEE T __name_ 1HX, HZH PEP 366 5 __package
ARG R o

PEP 338 & LT R RIS A AT -
PEP 451 & spec XN T X HE MG AMRERESR . B ME SR RE R TTHER AL A
B o X B S p s R AR GE 28 AP I Sy A 4R A a4 hn— 283 i) ¥ o

&ix
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CHAPTER O

ARFARFfERE Python Hh 2 ERIB A A FTRE IS Lo

WHETERE: TEATEMIGZE T, 2R BNF SRy iR iE kiAot 24 CGERMERN)
HENEA I IR

name ::= othername

FHBAHMES, WXFERE nane 7ETEIA B othername Hf.

6.1 ERER
YR PRI ARIBREAFRA P T BIES BRI m R AR, X N E K
BT BR I T A R as g

o WML SRR, 7S RAPEHN R

o TN, WRAL—SHCHFFE SR, 73— SRERIACN T SR

o TN, PIE L IZRECNEEL, AT TR

LR R AR THREE BT (BN, PRI % AT 8 B - 3 i SCEATA
AT .

6.2 [F¥

IR IRFBAM B BT . i B TR AR . PARSE S . TS B S
FERTEATEEE BB T i aEA:

atom ::= identifier | literal | enclosure
enclosure ::= parenth_form | 1list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 #RIRFF (BHR)

VER T M AR R B FR . TS FE AR A fo 5 —37 TRRHARNEAE L, AR & 5 900 SR
PSIZASE VU EEP

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

NameError§%ﬁ§o

7
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FAF/ 2R mangling
B0 PR HIARIRSF, AP SR Z T RIGH L, HH AN ST Z T RILE R, sRe M

private name ,

& BI

KHEILA

SRR, AL AR TR A B BT RIS I 45 WEREIR I 4 7T 255 47, LBt
] AP E i

XA AR R B BT8R B SCTE %, UG AR LM AL AR IR AT & 9 mangle:
o IR BEESE AL B4 TR0, B8 PRI I A SR A 44 71 o
HRRHRE R R, FERRAA ) _ name_ JBIEA 24 mangle.,

o SARBH TR, Bl “import __spam“Hrfy) “__spam“. FAIHE T (RIEMAFRHA A
5), XML 4P mangle, H A “import _ foo.bar“Hiff] ¢ foo“N4x ¥ mangle.

o AN RRIAFR, Ebln “from spam import _ AR “__f*,
BRI A 2 SN

o BAFR, SEMBRETRIL T RILIHBA AT L T RIZK, FHEAZIPSIRAFRBIE , B0 e,
N Foo, _Foo B __Foo RHHIARINT __spam FFHHEHN _Foo__spam.

o WERFEAFROUM T RIZKAUL, WHACNPRHRATA S, B BHES 8 R iRiAF __span
REPREFIEURE

6.2.2 FmE{E
Python SZRFFAFHRAIF 7 FHIME, DA URREC 7 7 M A

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

X FIESRAERF R ] — AR EL PO BB R (FAFR . 7 E . BB PR 5280 - XTI RS
FIREEL (%) RO, (A R UE. TEES I T @i,

PR~ T BRSBTS T AR i SR, [N I G iR ) BB AN U S PR e 20 R ELA M [R] (P i
(SR (R A AR e SCRRYAR R (LR @ AN R (8 ) AT REAHEI A [ %) G s HAT A R (0 A [l X
o

6.2.3 HEEBESHIFN
A T IR 2O W S TR R T ] ek 3%

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

7 ] 45 [ 2R AN FERF AR M ZER A R ERAETAR TS : R RS 2P —ES, ER)”
el B, B R ERRIEAS R M Bk

— RN N B BFESRE 7 A — B R TC A G T onde AR ARSI -5 AR ] A
I CRPPRC S B 25 T2 7 AR R X 4 m] REAH R R T BER [A] ) <

THTERCA A R RS, bR i e S . BISMESLURZIc4], XNRHES 4 =i
— AFEFGR X NIRRT S 257 &S SOF S0 B WA ST R ICE S
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6.24 J|R. KRESFHRHER

N THESIER . EAET L, Python 2L T8 “RURT MURRIRAIE, RERBAAPIRIEA:
o H—Fhg B B A AE
o MR AR RIS TR R, Bl 43 X

LS SN KNIV R
comprehension ::= assignment_expression comp_for
comp_for ["async"] "for" target_list "in" or_test [comp_iter]

comp_iter comp_for | comp_if

comp_1if

WL 2 — A B R S I E DA for FAIARBANTE LA for B if FA). FEXFME
DT, AESRICR AT R for B e PRI —MUBE, SN AWNTFRE, RS
B R N 2 AU B oS Rk AT SR A A — R

Ak, BTl for TR AR, SRS — MR E RN AT . X RER
PRIRES HARS IR A AR A & it BISMNZ BRI

B for TR ATE A R R X & BAAEANEAE IR ORI, ARG — SR A
KERERE IS JE2H for TAILAR M for T4 A AL 45 1A BEXESNZE A B BOR(E,
PR R AT AT BB T M B 2 M Tk AR G P gRAF (. I [x*y for x in range(10) for y in

range (x, x+10)1]1,

F T HOAE S U A S5 R SR N R BLER R A, TERSIREE RN EE LA vield il yield
fron1%%i§ito

M Python 3.6 7145, fEasync derf BRELH, AT AT asyne for Ta)3€EACasynchronous iterator . ¥F async
def MR IHE S AT AR FT 3L RIA G ER—A~ for 5 async for FAJHM, HATREELE I for
8 async for F41], MAEEMIHawaic ik,

W — T T asyne for 4, BUEE W EAERAMIY for F/a) ] AN G ik LA AE T
767 await FRBX I FHE T, ICBEHR A asynchronous comprehension., 54T AT PA
R B TEM IR BT . J3ES 5 PEP 530,

Added in version 3.6: 3| A T 5 S,
TE 3.8 A K EASH: yield fll yield from fERREUREMMEMS P EREEA .

TE 311 JUAS B AR AR T AR SUVRAE S IR RO HE S s R S Pl e AN O R 28
i

"if" or_test [comp_iter]

6.2.5 FIRER
FIES N e W E e i SR IR e SRl E S Wy I

list_display ::= "[" [flexible expression_list | comprehension] "1"

I FRR ST FII R g, RN R — R FA eSO E . LRI HE S 7
W—RBIRIKA, HITRS WA B AHOREIFHR T AT XS M ft— T, s1ks
MR 2 A S AR ORI AT

6.2.6 E8ETR
OB MR SRR, 55 RN K BIE T3 B 520 B i A (L

set_display ::= "{" (flexible_expression_list | comprehension) "}"

AR AR LGN R, HAFEL RIS MES ORI E . AffthiES
arRar— R AFRAN, HOURAMNEZAPOREFMAZIEGXT R LRt S, 52K
Pt B A R SR TR AT 2.

ZHEAANREN 1 RMES T E R

H
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6.2.7 FHLER
FHERZ— DS SRR TR =1 TR H (BAEXT) R

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

dict_item = expression ":" expression | "**" or expr
dict_comprehension ::= expression ":" expression comp_for

TR R AT AN T4

WERG H— P HIES SR FHAE TP, ENSMNERAPERMEPAE L P& E MR o9k
FVEF A FEOR AR R B o 3K B RE VR AT DATE 345 H A R b Z 0k e A IR ) B, T e 28 - LA LK
P Je — IR 4 HE R R A

R *x 57 FRIFO. EHBMERLAIL A mapping. AWM ASIRT I, R0
S0 S R - MLIUR S 1T ) 7 LR 6 T 4 1L

Added in version 3.5: JFHF|FI G IR, fFIH PEP 448 $& .

T X S RMEGHESNAG AR, EFREANE SAmAMAREX, FHT _EAsEr for” A1 if”
Fh). B FAYPATES, VRGOSR TR S HT AR 7= 2R 78 A KT B -

o 6 ) BRI 2 R 1) PR S PR 2 BT Ao R 7 2 2R 2 4 — e, (R, BB R hashable, 3X
SEHERR TR RIS ) B AR SR Sk s e BT IR e — M (BITE s R
FSCA) KRR A A .

T 3.8 A & LA H: A Python 3.8 2 By i vy, B0 E U SEMIE RN . £E CPython
H, HRETRYORE. MRS PEP 572 931, M 3.8 JHiR, BaETEPOKIE.

6.2.8 £ R2EFTIER
A i 2h AR M S S35 R 1) B T A e AR
generator_expression ::= " (" expression comp_for ")"

AR IR ST E — AT A AT 5 . HAVE 5SS RE, XK5IHETE 2 A BIES A & H r#E
S EAETE SRR

FE A A A 2 (] A B A R A S T next () R IHEDAE M ok (B0 S
Ml A AR R ) o (HSE, BN for FAYNIATTER XS G SO BRI, B E s i
R ATE A e A U0l SO A I B, AN R FEIRBUE —AMER A A4S . 528 for TAIA R AA
M £or /) N AT T e 25 (4 TCEAE AN ZVE IR B oRAE, REREATTAT BE S MO0 T M dse Ze w26 A% 5
Z%Hyﬂﬁﬂgo ﬁmﬁﬂ:(x*y for x in range(10) for y in range(x, x+10)).

B 15575 LA — NS E0 R o] DA A i SRS 0L 5.

AT TP B AR s R R B TR, AR AR WA A T vield Al vield from
AnRAE AR R A AL asyne for T await Fiha, MFRN FF £ m B RE X T4 RARIEA
SRS S A AR S, WA E T RP AR (S0 % K 5.

Added in version 3.6: 5| A T 584 lige =ik,

TE 3.7 WA RS T A5 Python 3.7 21, b A A RIE A H i Easyne der PRI INEL. M 3.7 IF4A,
AT AT pRSCHR T A ) 528 A e 2eak o

1E 3.8 A KL : yield fll yield from FEREURERIE M E SN .

6.2.9 yield Fix=
yield_atom "(" yield expression ")"

yield_from "yield" "from" expression

yield_expression ::= "yield" yield list | yield from
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yield Fk AL E L generator FRELE asynchronous generator ERE 74 F 3| R I H BEXE BRI E ) B
e ZE—BREUR NI yield Fah X LXK ECE — N E AR KA, TAE— A asyne der BEINN
PR B 2 Lk MR R R > S 20 AR e R R B

def gen(): # EX—NMNAEK&BH
yield 123

async def agen(): #+ EX—NMNREFTARBEHK
yield 123

HI T EAT X ANZ VR S 2 0, vield FakaURGR VAR T s B U AR Il g ik 5Ny
W S A — 2

T 3.8 A A AR T 4 1A S A O A il 2k X B s A b 1] yield kst
NIRRT A A R AR, S R IR B RS AT A e S B A AT RN A

AR g bR RO T I, BRIl — >4 S A s Y R AR o SR A S A ] AR AR g R
MIAT . AT AR SAEEX A IR AT R I IR . X, RS AT RIS —> yield KA,
TEAR LB R PR S , 1) 2B B B ) 7R [l viel1d 1ise BOfH, SCEMRyield 1ist BAg IR
o] None. FRiFAYEER, MRV RIIRSH SR, WIFRHRAARM LA E. 15164, A
SRAEAR BATAn] S 8 AL PRAR A5 o 23 2o ) A Il R RS AN T IR A AT I, XA eR B 24Tl yield %
R AR A D e k. FEWIZ AT yield FR M E TR SAAT IR ) 75 o
MR __next__ () (—f@ild ror B next () WEBRED MERN vone. TEHARREIL T, WIHE
HWsend (), WIZERA AL GZTITIEIE

P X Sefii 2R iR R S PR AR AL BT yield 23K, EMIEGZ AN, H HEMBIT] AR
Hil . MR B2 AR AR BRSO B4R I B AE yield JEAZ 4 WE ARSI T FEHIALE A% 2 A e i
WHH .

TEtry G5H P AR AL B AT yield ks QiR A BUASAE (A5 TR 2l RS gl i) 44
B2 HEEREIT, RS- LA close () Jrik. close ik ARVHEMEER I £inal 1y F/AJHH
7o

2] yield from <expr> B, FrHRMLFIA MR — A ERITS . BEAIZ T E RIS B =4 FME
DML B M A AR B . ARl send () A& ABMEPASAT @ chrow () 8 A F
WA TG Y T E N SR 45 R 25 . IR ZIX MG OL, A4 send () $5| K AttributeError
8¢ TypeError, [fMithrow () FFirBI5| % B AR .

YR EEARR TS, $E5 AW stopIteration LA value JEIER A yield FikHE. E W ATE
giiiStOplgerationH?%ﬁﬁiiﬁﬂﬁﬁiiia WA DE AR AR — A AR A 3 & GE A R
R M) .

TE 3.3 WA KAEAZTHE: ISl yield from <expr> PAZHEHEHILA — A>T 15K 4.

2 yield FRACRMELH 04 M fE— b 3N, 355 T DA

&SI
PEP 255 - fj U R E%
1 Python H A AL s Fll v i e 1d THAJRIHRIL

PEP 342 - jifi i Wi 704 A i 757 59 O blp A

Mo A iy APTANERAGHR I, fH AT DARE VR B A TR
PEP 380 - ZHEE T AR AS G 1L

Gl Avield from PERIHRIL, PATTEHIZATL TR -

PEP 525 - S3p 1k 2%
A I 25 PR B RO A A B B BEXT PEP 492 EAT4" A I .
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Ak KERa A E

AT/ NG T A AR AR . AT T4 2R s sR A A T

T VEEAEAE AR C e A THS R FH A AR #8225 K valueError 74,

generator.__next_ ()
TG — A AR AU AT B B IAT yield R AL BRI AT 24— A2 il ek AR
it next () FEWEPATES, XTI yield Fik X B HUE A None. [l f5 S REIATEI T —A
yield ZiR50, KB4 AR RF KGR, Mivield 1ist MESPERIILG  nexc_ ) WM. W0
RA AT AT —MERNR L, WG] % stopTteration .
W R R A, Bl for FEERE A B next O BREL.

generator.send (value)
PR SE AT I 1) A Mg BB B R R” — M. value ZECRE R 24 B yield FikR LGSR, send ()
Tk 2R AR AR BT P AR R —AMEL, BOE AR AR AR A T A TR —AME R 2 5] &
StopIteration, éﬁﬁ-ﬂﬁﬁsend(} %Eﬁ]ﬁiﬂ%ﬁﬂ‘, HELIZ‘ZJH\V]\ None f@jﬂl}ﬁﬂ%?ﬁ}ﬁ7 j\]ﬁlﬁ(ﬁ
0] DAY B Y yield ik,

generator.throw (value)

generator.throw (type[, value[, traceback] ])
A AR AL B | A — A5, IR %A s R BT AR B T —MEL. QPR AR s e 7
TMEGR Y, WSS % stopTteration Jpd . WIRAE Mgs BB MR AR R, B025]
KT H—A5, Wixsdagdedammr.
SRR, ST A A0, ST B ot o0 REFHITR .
E2 R T A, WSCRRes RS 4 Jra, BEER H IHCAR Python BB . type ZHUV —A 5+
W2, 1 value [ — A B WERARSRLE value, WIKRFIRF type P RAREL— 5L, AR
FeME T traceback , AT ER| RH L, TMULAAFAELE value FHIIA __traceback @IS
B =
TE 312 A A 55 N84 (typel, valuel, traceback]]) E 1 F I H AT BEFEAR K [ Python filt 4%
R

generator.close()

TEA A B BCRH S AL B 5| & GeneratorBxit. WURAMAFRHFESIER R, C&XH, S5k
1% Y GeneratorExit (I ARIMIRAH), AT RIIFRR I Tr o ARANE "L T —4MH,
WAF5| K RuntimeError. QIRAMART| A TALMHALSRR , ERgERRATAMN T . R4 AR E
ST R EAE R I I R IAT W close () KA SMULATE .

Bi¥
X R —ANRIERE BT, N T A AT A 1 R R A T A

>>> def echo (value=None) :

print ("Execution starts when 'next()' is called for the first time.")
BT 8
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)

>>> print (next (generator))

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

>>> print (next (generator))

None

(T
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(B L)
>>> print (generator.send(2))
2
>>> generator.throw(TypeError, "spam")
TypeError ('spam',)
>>> generator.close()

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

X vield from ¥, Z UL “Python H 4B K" H1 pep-380.

TE— Ml Mlasyne der & SCHY oK LB 7 ¥ 1 BLAY yield 335 50 & 3 — 20 1% ok H0E Lo —

A~asynchronous generator FREY .

YA RN R BRI, BRI R e A AR R AR R W SRR IR 1R
RS R B AT . S IR R PONAE MR R asyne for IRAIH, RMTFAEor THH)
SRS EOOE

P A 2P A AR 1 T R AR [0l —A>awaitable X5, AT RAEMR RGAETE 8. BP0, AT
B> yield FKIEX, FEIHR SRR, Kfrield 1ist BELDRPIAFEFTAE. SEMER—FF,
HEEWE A RS2 RE , ORISR E . 80985 SRR LASAT (o 57 5 AL
BUPRES . BRAITHESE R 582 AR B D7 SRR 1] R — X RIS IKIZ I, 1% s O] A EUIR S 4R 820 AT
WO yield 2k AU S —ANSMTRIREE . IR HAT )5 yield Fk UM E BT IR AT BT I D535 -
?ﬁﬂ%%@ﬁﬂfanextfo MEERH None. BN, WHRIEM Hasend (), WERAFREBLZITIEN

R A R e b N preak, WMIMATS BHGH, B0 AWM RRE 1, A i 50 i Bl
ISR a7 AT eS| B i s ) AP BRSO i TR O3 - BV AE BT I AL 55 1 2 fiy &1 30
e, BURAES A AR SR SO TR S SR ER S AL . Sy 1B LR RSO, R b2
Wi actose () J5TAR IR P 57 40 25 A A S A IR i 2 PRI R o R 23

e R AR R, yield Fb X ARV AR vy SEMIERIGE . H2, R 520 A R
48y (T 5 HTHEOR B Z AR L) ZHEREIKE , W cry G54 T yield Fib=n] RT3k
B rinally TAIPATRIG. RGNS, N HIB %R A s R BT 55 T BE 2 ok s
iﬁiﬁiﬁ-iﬁﬁ%‘%%acl ose () IYEIFBATIR BRGNSV HE R finally FAHJF5DA
1T

N T BEE TR A LR PATIREACAE IR, FEOFIEIRR Y 08 LA 4 28 Bk, Bz —DRPA S
ERBIF R aclose () BPATIZIIE. XA #4245 ZRTLUEIS T sys.set_asyncgen_hooks () R¥E
Wro MEYGERRS, TP A AR AR E T 6 45 35 DAEXE R ZAR IR o G 3¢ #448 Z07VEM
ZZ NP BB LE Lib/asyncio/base_events.py [ ) asyncio. Loop.shutdown_asyncgens 358,

yield from <expr> FIKFNAMAEF A il el KO L 51 Kotk i

SETERR-ERBHE

RXAST/INA T 5 A A B AR T eI B T A s e U AT

async agen.__anext_ ()
Rl ARG, EARIE T S TFIR AT I 8 A s B M _ERIATY yield ka7 BAR
AT MR E AR anext () FIRIKIZATIF, 24T yield Rkl T ik [ul ) w] % f¢
MR EGZEIEN None , ETEBATIPRFAAZHATE N —4> yield ik, % yield Kk yield 1ise
M2 S MR TS | &K stopIteration M. WIR TP A AR A 4 T —MEMIE
t, WRZATSERFRT SRS K stopAsyncTteration i, #ER%FA AT .

Wi i@t asyne for JEARAHITEH .

async agen.asend (value)
R E—ADNA[EEREXTS, BIEEITH S WKE %7 P AT, S send () ¥E—FE, It
Frikex SRR —MEG T RAR R, H value ZH02 R 2411 yield Fik WG RME . asend ()
T TR [ B AT S RERT R 2 K75 | W) stopTteration VENA B AE RN —AMELR ], B
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RSP A A B AT — MEMR 1 W5 K stopAsyncIteration, MifJasend () KFENFH
HEARIN B AAZRLA None MENZSRBARN , PRI A W] ARZ(ERY yield k3K,

async agen.athrow (value)

async agen.athrow (type[, value[, traceback] ])
WA —ANTTEERERI G, BT R AR AL E S | K cype RAU S, TRk HZ AR i SR AL
FP e N —AME, HAE PG AR stopTteration Spfd. AR A AR BA 74 T —ME
B, DREHZ AT SE AT R 5K stopAsyncTteration Sb. QIR AR R ECBOAT F AL A 53
L, BEIE T A ARE, WY AT SE R RIS TIN5 2 PR 28 v SR R &

1 312 JRA B A AR B 55 A28 44 (typel, valuel, traceback]]) ©#57 JH H I fEFE R K i Python it
LR
async agen.aclose ()

R —ANFEEREN S, B RAEIBATIN ) 2D AR s B B 5 L B A —> GeneratorExit, Ml
Rz A A R EBOEFIR . KT K GeneratorExit (Pl T ARIMIILH) MR [n] iy 7T 45
X R KT K stopiteration S JE S 5720 A LA BT ik 1] f) A An] HC At ] 26 13 0 G2 5 5 | &
StopAsyncIterationﬁ‘-’?’?ﬁo ﬂﬂﬂ%;%iEéEﬁi%gftdi17**4\ﬂ§4 izfq§§$§X¢§3é§§lﬁiRuntimeErrorc
MR 2 A S 5 | AT HAR S, Bl an TR RN . R Eld e 2T
SHESEFIRE WG Haclose () KR l— DA AT M W] S REXTE

6.3 [H&Y
R R IAEE 5 T R BRI E AR B AREIT:

primary ::= atom | attributeref | subscription | slicing | call
6.3.1 B3|

JEES | R T A — A A 2 AR e

attributeref ::= primary "." identifier

BB URAE A — A SCRER PR T | TR R, RO RE SRR . B R SRRk
PSR E PR A4 FRAG S e B 2 X R i T RIME S ARIEAZ X SR . X Al — R 5 | A 2 YR ME
FRE AEAN R X ER o

FEAE G ARVl A K getattribute () FIEBN__getattr () HEKR B E L. R
__getattribute__ () FEIREI—AMEECE MR B AT FMN45] % AttributeError,

WG| AT AttributeError FFHXWRAA __getattr_ () J5iK, WPRFRAZI A4 R MR

6.3.2 #HHY
KA 725 & WS B P A T BB E I8 R MR B AR A TR . XAz 2 & AT HCERAE
T K2z [0 —> GenericAlias X4 .

subscription ::= primary "[" flexible expression_list "]"
W — AR, fRRER AT R AR Rk 8 T A TR AE

JE B 06 250 BT B SR A R — A SRR BB AE X S — A XS ATl A R B L getitem ()
Ml_class getitem () B W Z —RCRAMEERE. MR BT, 2380 R SRAEL5 R K5
BB A T ET R —A X TAEM BT _class_getitem M AZ __getitem _ MJHE Z4HY,
T2 R]__class_getitem__ 5 __ getitem__,

WRFBASNREE 2D —MES, SEWRENFRLLA RS, R ELN R RE O ZRE
AINERP A ZEP tuple, FEHAMIFI T, Tk TG RAE A YR P E— A E.

T8 3.1 A R A T — A RIB AT R PR RRAT A RS . 2L PEP 646,

XTFANENR, ARG SRR getitem () PATHIEERME:
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LoBgF. WAL — A mapping, WK KINFDAURE N — D PAIRBSS A ERIN R, T
TR SAEMRS P O B P L {E . BB — B 72 dict 3K

2. JFF, GBI —Asequence, MFEERFIZMAARMLA—A int B4~ s1ice AT HI/ N
FHEH). WBFIIRI T stx, 1ist Al tuple %2,

IEREVERNDIE R EE XS 5 2] ARG SRR 2K, A, IWEFEERAL T 45515
PRI BRI R TS __getitem () Jrik, PZESHIRUL, =1-11 FREH < MG —W. 4554
(EN—A/INTF P8 45 BB AE OB, R E S EIRR S 1S Mz E & H (WSHHTHED . h
;ﬁ%ig%ﬁﬂﬁ%iﬁ%ﬁ_%umm_mﬁ%*i%m,ﬁﬁﬁ%%ﬁ%%%ﬁﬁ%ﬁﬁﬁ%%
X Fo

FAE R —FIEIRI TS, HOPRIUE F 4. TR AR — R B A B R AR K S i — A
MFAFER
6.3.3 ¥k

IR RTEFF SIS (FAFE . JUAHEIR) H AT B NIt U1 AT A2k XX PA S A
wae 1 WA E AR YIRBAEIT:

slicing = primary "[" slice_list "]"

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

BEAL A IR AR AP AAE — B ARRTEAUZEE TN RAR P FIFE AT R 528, N AT Al B
PR AR Y] e 0 T ABERTARE A A%, T lad G SCIF I DU AT o B DL 56 T b b 1y
KA BX RS (V1 9 R AR & LR U it )E T B oL ) -

IR 5 SCINR Bk o ISR o — AMRGE I R R i DI R IR M i i S A T3R5 1 (5 il A
H__getitem () k). WERVIRPIREE R D—AES, WHERE— ML E ) B IE R IT
Al HIETE, SRR AR IR IS U1 By — Rk, WA A i k0. —
ANEFRY R AP R — AR XR (S WAFE R E R —TF) , AR start, stop il
step JEMF M HNFBAP A TR ERFERAE, AWHZE0CR A None SREH

6.3.4 AN
IV R T i FAE T e 23— R 8 A SRAT— A TR TR (14 function):

call
argument_list

primary " (" [argument_list [","] | comprehension] ")"

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 TUAAE (L AN S SRS NI S AN R WA S

WAL ZORAE A — AT R (1) e SCRRE. VBRI, BRI R X8R RSBl
TTEVARAEAT A __car1_ () JrERRT GG TN R) . B SEERKATE T Rk E) -
WS 320 L — W T RIE W parameter 51K IR .

WERAFAE R BT 2R, BNl AN B (B S 8. EE, MIEASEAE S RIEGE
BrRIBIR. WA NAESH, WENSPIAR N A6 K5, MTENRETS SRR
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PR FOR R 25 000 (ARRAR AT 5 58— N IE USR5 — A2, MR ) o SRS ir
CHHHTE, M&TIK TypeError . HM, HSHUEMA AL, HATHGT (BIERIEAN None, B
REGEENL) o M SHUEBISE R, MORIEER S 0RE R B eRECE SRR AR e . (BRiK
—HRGE S, HEGAME SO P, 245 R0 7 S S n] A g AR AE R S8 A AR
SE AR Y 25 (r S RE R B S TR O I 2 G o ) IR AT AT — A RIBE 2 (350 A i85 BRA
B, MKT% TypeError ¥ . EHAMEIT, CHEIFEEMMI RN NI SHIIE.

FEEST ] RO B SO A FR N B R, BB SRS A N Y, IR EERA
KA S48 #E CPython 1, A C /B IHIH pyarg_ParseTuple () RMATHSEI RELLIL
R T X ARG O .

MR EXSHE M2 E S, 251K TypeError 7, BRIEA —NEXSHMEHT
*identifier AJ¥E; FEMEN T, RIEXSEZZ MG TEZRUESHCH (WEEAZ R0
BESENW A —A20) .

WA R SR S IE SRR, F25IK TypeError 52, BRAFA N IEX Sl
T #*identifier A, RIERSHRHER MG TZRXETSHOTI (G KRBT M
SRAENEN SR M), WEREA 2R KR TS HON A (Brg) 2554,

R BRI BT *expression F{A, expression WAURIE N —Aviterable. K HZ ARG
TCRSPCUERBUOMNIMIES . WT £x1, x2, *y, =3, x4) WM, WHR y RKEHS—DFH v,
M, WEBENT— A M4 DNMEES R x], 32, y1, ..., yM, x3, x4 TR o

MR — R IR *expression ARAMTREIN LT AW KBTS 2 5, HEXITEXRTSH
(PABATAT **expression B4 - WFI) ZATHALEL. PIL:

>>> 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'
>>> £(1, *(2,))
12

J

T 5] R o [ Bl ) € B P B AR *expression I L, HILSEhr X REIRIEA S KA.

ﬁﬂ%@é&ﬂ%ﬂﬂﬂpﬂjfﬂT **expression, |)_UJ expression ﬂ\fﬁj‘?ﬁﬂﬂ#ﬁ\mapping, ﬁ;ﬂﬂﬁ%%ﬁ%{’ﬁ%%ﬁ
SN AT SR AR DMES S A C A E R B GEd B0 X eS8, S0 —4
fi#fa), M5k TypeError FH .

M *rexpression If, RS PRGN EELIUN TATH o KB G REAIME R BORIE 45 44 PR 5
R[] 438 1 5 B IR 38— NIE B 2. 44 A5 2002 Python FRiRAF (BN "max-temp °F" it
R, AAERARES TR WAL AT IE 2B S MRS ) . ARG EDN R -5 5 IE 3 UB S DUFE R4
o IESPCE, SENREANIES, WAk TypeError 7.

i} *identifier B **identifier MNAMIEAS RN PO E SRS Mo B TS AR

16 3.5 WA A MR PR AT AR « A1 = FRAD, (B BT B T B O 7 () 2
. TS HOTREBAE TIREL () 2. th PEP 448 %R BAIRL.
AR TS PR R ST, UL AT vone . SR H )y AT AT 19
Kl
I B .
P15 SRR
BB OIS ST, IF TTEE A SOOI, RSB 5 — R E AT 2 40 B 71
BHG MBS G 0T L7, SITHIT recurn I, BORFAS R o8 KO 1 H0E [
AT B35 U B A R ARIAT i e curn 1), WL (EHFH None.
PRk
SLIREE SRR AR5 A7 50 B BOR ZR A A 2 0, built-in-funcs.
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PR
R [ % ) — AN S

Sl Jy i
ﬁﬁﬁﬁ%ﬁ[mﬂ’ﬂﬁﬁﬁﬁ%i@ﬁ, ) A A SEB) RSN SEINE L T R R R 5 —
NSHL.

PRI
SRRESE N __call () ik HECRHSM T .

6.4 await FKixxX

Hetcoroutine PHFTUAZE R —Nawaitable 142 . R §ELEcoroutine function PERE T .

await_expr ::= "await" primary

Added in version 3.5.

6.5 FiZHEHF
s BTG E WAE A M) — iz BT B (A0 SRR A LA A MW — Itz EAF . Apvkan
T

power ::= (awalit_expr | primary) ["**" u_expr]

P, AE— DRI SRR R Fs RS, BRI 2R (A 2 R B4
HISRAENAE) « —1%*2 G555k -1,

AL AT ST PSR N E pow O BRECHAMIFIRTE L SRS T A SR 2
RIS BHS S SR HHOMIAZREL, SR N5 2R

KT int ZERUHRVERL, SEALR A SEEEURRIRAL, BAESE SO EG FEARRMER T, A
SRS N float ZEELIF 4 float RAUAGLEIRL . Billn, 10++2 &[] 100, T 10%*-2 i&[H 0.01,

XF 0.0 AT NEURIRKIBE K- T zerobivisionError. X HEHAT B RK 15 B KR 0] complex %Y
{Ec (Eﬂﬁﬂﬁﬁﬁ*ﬁﬁ%’l?ﬁ ValueError, )

MBI R pow () FI__rpow () FEEFRBEEX.

6.6 —TEARFMIZE
i EARRNLE E RGN
u_expr ::= power | "-" u_expr | "+" u_expr | "~" u_expr
PHIZEAT - (GUE) Rt BF S B Al RsE il neg () FHRTERETS
HFHBEA + QEH) FA MBSO 1 B F S8 wsBEd pos () FRTERES.

B HIEEAT ~ (R K R B S RO G U IS5 3 . A x FOLIURIE SOR - (x+1) o ERAEMT
BRERES T invert () FRRTIEN B E XS,

TEFTA =FEL T, WPRSBAIRBAIER, K51k Typebrror ¥ .

6.7 ZHRBREHEF

“IOUEARIBFAT ARG RIS W R R BT U TR E R TR R RS TEAT A
SVREPIANSESON, — MERTIREELEEA, H—MER T ARz A

m_expr ::= u_expr | m expr "*" u_expr | m_expr "@" m_expr |
m_expr "//" u_expr | m_expr "/" u_expr |
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m_expr "$" u_expr

a_expr ::= m expr | a_expr "+" m _expr | a_expr "-" m_expr

IBHAT * OFF) Kt HBHIRB. WADSEEE LAY, 88— SR BN 5 — 12
B AURFS o AERT—FPREOLT , PIDECP RO R R BB ST . (e — ML T, RFIAT Y
FIMESL; SN OBCRH 25 5

MBS AT FARIRI ol O B rmul () R EE X

BHEAT e (at) B HAREH THFEE . A NE Python 8% S| G2 AT

Ptz Rl RN matmul_ () Fl__rmatmul__ () FEEREE L.

Added in version 3.5.

BEAT 7 () F /7 CBERBR) Kk th LSBT . PN SECH e i I 28 8L . AU R St —
A float ], BEEFHIE BRI LERAD S BEE BEBRI S5 a2 i ] floor’ sRBLHITEARBREIIZE R . FRAEH

:@%ﬂ%‘%li{ ZeroDivisionError F# .

Wy az ] (il AR IR truedive () Fl__rtruediv () FFERBEE . [HF I RE R Rk
W__ floordiv__ () Fl__rfloordiv._ () R ATE L.

BEAF & (B Kk 5B — DS BR UE A SR I EE S A et i i 2R AL, 54
HNERF| K zerobivisionError 5. SEAT DN AL, B0 3.14%0.7 %F 0.34 (AN 3.14 &F
4%0.7 + 0.34), BUBEFRILEEMIE MR S8 M RER—2 (B2 NE); ZRmHE—E/ N T
5B AN ERERU A

e SROAEAMEERTEE LRSI x == (x//y)*y + (x5y) . MANEEG S0 ]y E R
B divmod () SEREIHFHEAT: divimod (x, v) == (x//y, X5Y) e

B TXECFIATIRGZ I, IBFAT © IR R E AN T I T IR AR s e (LRI » 4T
A AL AR A 2 WL Python EZ:2%5 11 old-string-formatting —7.

modulo 8] AR __mod__ () F__rmod__ () FEFRBEAE L.

BRIz AAT, BUFATA divmod () BRECRBEE SUN T8, WAL E N DA abs () pRECR H AL
N REL

IBSAT + (addition) K4 S HAI M . WA SEREE LA B, SEEHCMIF LGS . R
FFOLR , AT RO R R BRI RN . FEG— RS OLR R RAT PRI et

Wiz BRI IR add_ () FI__radd () FFEREE L.
BHEAF - O R b SR 2. PN EEE SRR el 0 Al R 28
MBI I ARRAI__sub__ () FI__rsub__ () FIERBEX.

6.8 BhlIEZH
IRt = N Ky I e v = o o=
shift_expr ::= a_expr | shift_expr ("<<" | ">>") a expr
AE BT Z RS ENSRE AN SEER GBS —ASE0 8 2 0 R 4L
LERANLIB B A AR 1shire () R rishife () LR EHE L. AL B0 ik
W_ rshift_ () Fl__rrshift_ () FHEREE L.
F n (i E SR pow (2, n) HE. ZEH n (it E SCHTEDA pow (2, 1) o

VBSR abs (x3y) < abs(y) TERCETUAE, EXTEREARNE, hT&AWGE, HIESME ERGE. B, Rireit
A P& R Python 37 sS40k —A> IEEE 754 JURSFEEME, AT -1e-100 % 1e100 BH 5 1e100 MM IEM M, THHLEREG2
~1e-100 + 1e100, XTEHUE FIEIF4T 10100, ML math. fmod () IR FIMLESMN S B 55— NS EH FIE AUk, F X
TR T KR ] -1e-100. ATy =X 5@ BLHCG T EAARAG I H

2R x IR AL T y R, Wl T ARETE x//y ARSI (x-x%y) //y Ko FEXFMES T, Python £53&[A] fjF—14~
ZER . DAMEGRIFS divmod (x,v) [0] * v + x % vy RUBET .
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6.9 —thizE

ML R RA AR e

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

s IBFAPRH O SRR AL AND 194558, SHLAHNBBEE R 2 — BN EE T __and__()
B rand () FRERDTIERY H E SR

~ I8 AR O S E L XOR (S Ek) IS5, SE A B s E Hrh 2 — Ui EE
T__xor () B{__rxor_ () FEFRITENIHE XS,

| AR SRR OR ARRE) AR, SHAH N BERSHE LT~ NES T _or ()
B__ror_ () ¥EERITIRI HE SO SR

6.10 LLEEH

5 C R, Python i BRI, ARTAEMEAR, BAsibER. 51— CARZA
T a < b < o XHEMRIBA S HAL G AN A fiff 52
comparison = or_expr (comp_operator or_expr)*
comp_operator ::= "<" | ">" | "==" | V>=w | "=" | wi=w
| "is"™ ["not"] | ["not"] "in"

HWEBGBFE LA RIE: True B False. HE LAY & tedk 7 ik mBEIR MHEAT /KB, 7RSI Python f
TEA ZRIB LR SO AT ool O .

HEGZE AT DMEREHIE, Blllx < v <= 2T x < v and v <= z, BT v ABORE—K (ELEH
MEETY x < v (AR 2 HASBORIE) -

R UETE B kE: MR a, by ¢, ..., y, 2 HFEBRT opl, op2, ..., opN FHKIZEELF, M a opl b op2 c
.y opN z %N T a opl b and b op2 ¢ and ... y opN z, ARGETHEAREHEL QK

fH—K.

HITE a opl b op2 o RNEWHETE a fl ¢ Z[RIFFATAEAMTILES, HIE, W= < v > z RFEMBEERET A

HEEN (BAREIFEAKITE).

6.10.1 {EHLE3
IBHELF <, >, ==, >=, <= Hl '= KRR PRREE:. BDRRAZRNAAF LR,

S5 (1550 TR A A GEATRIRERITS) . XISIFE Python o Ml 244k
SO BI, WS — BT, L, SRR SE R, bl
AT A AR LA . HAGETEAFITIL T MR RS AT L3k R S0
S AL X T MR

{1 P AR object ) (FLEESRIIEE) BT, PICEITHBA object 4K TIRAMILCALFT.
T DAL 5251 rich comparison methods 11t () e F1E X E NN HAAT N , HHIS A A H.
RN — SCHE OB (== A1 1=) SRAETAPSAORRITER. DRI, SLATHIR R 23 0 — Kb LB R
%, SURR BRI 501 — B HORR AR AN AL IR AR B B RS ST A X G2
R (B 55 v BT < — v).

WHEHLAR (<, >, <= il >=) BUAMCAT R ARSI 51K Tvpenrror. MLEBCFMRATT WIS 2
B> 5 — B AR R AR

BB — BRI AT, FURR FRFR S SCBLSERRS , BT REE 5 WS G 7 T 2
ORI SRS, SREINA MR B T I HBATY, 5608 L, VEE I B L
B

ARSI T 3 A BT
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o NWEFEZER (typesnumeric) DA MARAEFEZET fractions.Fraction Al decimal.Decimal AT
RB NSRBI A, Bl sMR 2 Efﬁfﬁiﬁﬂ\?blﬁiﬁ?o TERBUH KRB DA, BAT 2 HEL
2 (B¥R) HUONIERIE T AR SE R R

JEBFE £1oat ('NaN') fil decimal.Decimal ('NaN') J&THHI AR ETF 5 SEECFE M HET LR
i@i’i@fﬁ%ﬁoﬂ\ﬁﬁ/ﬂiﬁ R %7&4@5&1@7#?3\59 26340, TSR x = float ('NaN')
M3 < x,x < 3Mx == xBPNHBRE, M= 1= = WHEE. AT HEEE IEEE 754 FRUEN .

* None fll Not Implemented # 2% 5. PEP 8 UGN G0 LU WY 24 Bgifid is 3 is not
AT, AT HETIZHEA

o ZHEHIRSFY (oytes B bytearray RYSEHI) W HEATIE AL TR R AU LB . EATIOE TR
BOFE T B HEA T HERE

. ?%‘% (str BYSERBI) (i HFAF ) Unicode B (L 80CFE (W EBREL ord O USSR # 7 ML 7 2E AT
O

FAF R LIRS PSS RE B LA

* J5l (tuple, list B range HYSEH) HATHEATEB N AERAY LLEL, range A — MR BRA SRR
H . PAEXT GRS I — B LRSS AT AN, BRI A5 & TypeError.,

P AN MR R 7 SR N C R I T A LR . P B AR # B [ — M R 5 SR AR
FERFEATTREBAL [R]— X G S A I DASR THBA TR I AR E T B N A AL 1

PN B2 T ) ) 7 ML LR AT

—- WD ZTEL TS, EAIIUNAIRZER . MIEHK R, H HAERH R T ZE A EE (6]
w, 1,21 == (1, 2) B, FAREIRHE).

- M FEXFRFREZ0E, HEFS5HE - NIAHECENHFHE (B (1,2,x] <=
[1,2,y] E@ﬁ%{xﬁ)@ y ME]) o ASRXF R TCEAAAE, REHZTEHFER (Fan 11, 2]
< [1,2,3] HEMH).

o WG (dict PSR FrRAHSE ML HACY EATRAMER (key, value) . HEFIERIAN
AR H R ) 2K S

WP (<, >, <= fll >=) ¥5| & TypeError,
o 84 (set B frozenset AYSLHBI) AIIEFTAY PN TR TG UL .

AT LRGBEAT E N TR . X RZEA & Loty (Fln (1, 2y f 2,3y B
MNEGAME, RIS T4, WA NIEILAESE . MV, A8 EVENRET 564 HET
E‘J@%&?’J%ﬁ (BTN B — A EAFNEMEN min O, max () Fl sorted () MBI AL FE X
FIZER)

LAY R H L E Hoo R B U
o REFFMNERBPA LB, HIEN U AT
TERTRERIE OLT , P SCZETE O ) L LU RA T oA B 7 224 S A — 26— 5 )
o MR %02 B RS . BeAgigi, A0 R AR5 LR B B % A0 25
x is yEKE = = v
o WRVAZRMFRE . m)iEul, FAFIA ANV AH R S5 R:
x == yfly == x
x =y ﬂl y !=x
x <y My > x
3 Unicode #RMEMARHIX 2> #45 (B0 U+0041) Fl 39 % 547 (0 KEH T 74 A, B4k Unicode HiK 2 B4 7475 U1 —
AGAL AT, (AAFAE— S R A ) S AT PR 3R . BN, MG F8F WA TR SH T 748 ¢ 1]
PAH U+00CT f 45 bR BRAS TRk F 45 2R, ] DU —A U+0043 BS 7 _H1 s 5 4 (KRG T FH: C) Jin b—> U+0327 i3 {ir
Y e F 45 AT AR RN,
KT, HRGB AT 435 Unicode {2 BIMHTHLR . XTI RES il R AZERY L FE. B4, "\u0o0Cc7" == "\u0043\u0327" }y

False, BRTAFAFAEAERRE MG TAH WA T IR Eh T 58 C7,
TG TR (BIXE AR UE B Jr30) XA EEATHA, M unicodedata.normalize (),
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x <= y My >= x

o WEMAZE L. T (fRE) B8R T —
x>yandy > zEKEx > 2
x <yandy<=zHEMKEx <z

o ST W% S B R B . BATiid, AR ON%A Al 452
x == yflnot x !=y
x < yflnot x >= y W FEaH7)
x > yfllnot x <= y W F5EaHF)

REWANFBAE N TRafrr2uisk (HFmAIEE S ). 75351 total_ordering ()
e -

« hash () WEPRIZ S R EME . MERNRVIZEE BA MRS E, S A n g
i o

Python Ff- A5 il ZERIX L —HMERN . Sebr b, ARBCAERUE — AR LA B 1

6.10.2 R GEEMEE

BESFin flnot in ATH K. W5 x & s AN = in s SKEH True, HMH False. x not
in siRE x in s BURUJGHIME. i WE TSI FIEGRBIDLK FHAS R Gz E, Xk in K
MR AG 45 E B . X list, tuple, set, frozenset, dict 5§, collections.deque X FEM A AR R, KA x in
y%%ﬁ}?iany(x is e or x == e for e in y)o.

XTI AT R RAOR UL, M HAY x &2 y B TR x in v R True. —NMENAIEKLIZ v. £ind (x)
1= -1, PR EEPAUEM AR H, I " in "abc" KfiR[H] True.

ST 4€ X T For user-defined classes which define the _ contains_ () Jy¥E3R A P E & KB, 1R
y._ _contains__(x) IREIEfHN x in v $FiRE] True, FHNR[E] False,

MFREN __contains_ () HEXT __iter () AP HESIORUL, WHRAEER v BAE4E T 2
FiERIEK x is z or x == z HEM, W x in yFH True, WERTEEAMIEG LT 5, WA
T in 5K TIZHH

o, MR R GER—NERELT __getitem (), WY HACUFAEIEN BRG] i
i1 x is y[i] or x == y[i] FF HIEEHE/IMNYERG'F5] K IndexError FH A} x in v 4K True. (4N
ek TAEMEADRE, WERT 051K TiRF.)

Aot in YOE CRA S 10 HIRAEHEE.
6.10.3 #RIRSLLE

BHEAFis Mis not MTRRMMRIIFRRS: 2 HARY x M y BRI x is v NEH. —PXREPR
WS i O RECRIIE. x is not v &7 AMIKIZHME.

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

TEPAT/RIZFERTEOLT , B0 4R TR RIE R, AN ESBR SN BRIE: False, None,
PrA KRBT, RETFRRMEES (WIETFRE . Jodl. JIK. 7l LE55E8EE). Il
HAEAR S BT T A SO gTlad 204 pool () Tkl e il HaZ i E .

B not MAEHSHCHBUERE True, T4 False,

S AL A FIE . SRS BRI A R, AT RE SRR B R N 1 s B A S A R ER Y
10, BN KB 50075 R i 2 R LR g it . T2 A5 B A B A K eI SO,
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FIEK x and v HHEXE x ORAE AR x DG MERINGR EIZAE; 73R y SRAEH R [0 A5 RAE
K x or v BN x OR(E; WISR x NENGREHZE; WX y sRAGH & B AR

W E R and flor FRABREI IR B E AR, False Fll True, iR [l 5K E R HAESL. Ik
TR ELR, BRI s S—A 24 2R 23 i) B 4 B o FEA BOAME R F A7, Kb s or ' foo!
P B T oo WAATE—ASHHE, NEHESECH AR EER 2R Bl — /R E (Fan,
not 'foo' ZEH KN ralse MiE ' '.)

6.12 IR{ERIEX

assignment_expression ::= [identifier ":="] expression

{3k, (A SRR et 52 B W) W esxpression BMEE— A ident i ficr,
FIRfiA <R Al expression B{HE..

— A UL B A AL BT A I DUk 2 o gk

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

B FRAEAL PRI I SO IR

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

IRE SR AP AEFRB S TE R SAEBINEDI . A5 FRIAC. lambda 3K, SR TSRO S
() if FRNPAKAE assert, with fll assignment A ) TR AR 54 . AT 6]
WA A, SRS AR, AR 1€ Al while 1A

Added in version 3.8: i8] PEP 572 T ffiAg X ME 3652 1R

6.13 FHRERX

conditional_expression ::= or_ test ["if" or test "else" expression]

expression
FppRRA CEmFch “=Hiz 1_3%7’””) TEFTA Python iz 5 HA AR fedk «

Rk x if C else vy HHRMAM C MR x RIL. WK CHE, x FHORMEHF R B HIWFEXT y
SRAEFFIR [T HAR -

WS PEP 308 T fiffy KA A -

conditional_ expression | lambda_expr

6.14 lambda FTixxX

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

lambda FiA, (A BFR A lambda #4474 9 F T-01] 8 44 iR AT . 2515 lambda parameters: expression
R RBON G . AR AT R IAT R IRT DA Oy = S R £

def <lambda> (parameters) :
return expression

WHE IR A0 L T A KBS ROV R AL, RS lambda FksUEIHE B ECR BB & TR A B .
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6.15 RiEX TR

starred_expression = ["*"] or_expr

flexible_expression = assignment_expression | starred_expression
flexible_expression_list ::= flexible expression ("," flexible expression)* [","]
starred_expression_list = starred_expression ("," starred_expression)* [","]

expression_list = expression ("," expression)* [","]

yield_list = expression_list | starred_expression "," [starred_expression_list]

B TAEMSIRBEEG BR )i, A B SRR A oo, ST KRR
FFerpRIEA R FRA RN 2 A BORE

— S < FoR TR RIFE . HBAEBITR— A iterable, %] AR SRR LRI T, I
WS TAER A E EATE T . SRR GZ .

Added in version 3.5: FIR G F P EACKT LR, AT PEP 448 21,
Added in version 3.11: —AFIRAFFL P HAEM KB AT AT ES . 2 0L PEP 646,

KEAHE S AEQIE A H TH, i 1, BARAFR; Era KM T EE e . %A REE
%M$ﬂ%¢$$%ﬂ@*4ﬁﬁ,W%Fiﬁ%ﬁﬁ%@ﬂ%@@*AWE@ N A —XF 2 R 2
HIRFES: O

6.16 K{EIFF

Python % M7 47 B PP % 2k 2ORMEL. (HAEBAEXHRAE B ORAERS, A &S5 T 2 MBORIE.
TELATIUATH, Sk R RS AR e 7 R (H

exprl, expr2, expr3, exprd

(exprl, expr2, expr3, exprd)

{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, **exprb)
expr3, expr4 = exprl, expr2

6.17 EREFMEH

FFX Python HIZBEAFRIMLSEIF HEAT T 045, MEmftfed (Bodbe) BlmMRitedt (BEghE).
I B CAS N AT A AR R AL e - %ﬁ%ﬁifﬂ%%,@M@ﬁﬁ@ﬁﬂﬁ@%ﬁomﬁiﬁ
BNEEEA N B0 AR (RAREEMRNG ZEAHEH).

THERL IR BRI AAR S A A R SE 2, B Wb sa 5 — iR i e 2o T
s
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BEEF it
(expressions...), A SO AR S #£ARX, FRER, F
[expressions...], {key: value...}, {expressions. Eﬁ-@i’\‘, %é’ﬁﬁ?
-}
x[index], x[index:index], x(arguments...), x. {Fﬂﬂm, JQJH‘, Uﬁ)ﬂ, E‘]ﬁ%lm
attribute
await x await %:zjiit
* % a‘@ﬁi

+x, =%, ~X

@, /. //\%
-

<<, >>

&

A

in, not in, is, is not, <, <=,>,>=, = ==

iE, 1, #4dE NOT

P, MM, B, B, BUR
A

AL

$(i5 AND

Fie51 585, XOR

¥z OR

PGz, AR B A A AR TR A

not x fi/RIZHEAE NOT
and /K245 AND
or /R IZHE OR
if --else %%ﬁﬁ%:zﬂjit
lambda lambda %:zjiit
= MR ik
&ix

SRR < SR N R T AEHA W B AR S A TCERAF, Wil 2xx-1 Ho.s.

O s BRI T AR L . PRI & T 20 [RIBRI 58 2L

88
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CHAPTER /

ERIEA

H

simple_stmt ::= expression_stmt

7.1 RiENES)

assert_stmt

assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt

pass_stmt
del_stmt
return_stmt
yield stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt
nonlocal_stmt
type_stmt

] BATE R Fh — > B Y2 AR A T e 22 2% (AT BB R ] AAAE T [l —AT N FF A5 0 . T BRI R I Ak

FEEAATHEMEAME (RZREZHEANT), 8 CEWERL) WH— IR i rR
AT AR R R FE Python s AR AR [WM{EA None). FRATH A A1 7 2t fuifr oA
FisE ARy . FRikaE R AIE

expression_stmt ::

FBER 2XHEERFRATFR (WATREN A —Fka) BRI

= starred_expression

L HAIE, WERGPR(EA None, ERXEIINEN repr (0 BRBHFHN —AF/7H, REPRTATH
FEARM—ATR BN G AARER  (BISME IR RS R A None, NSRRI A A AR i1 - )
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7.2 IEED
LT FAEARR () SESIRPE, DARISBUR PES TR 0 A

assignment_stmt ::
target_list
target

(target_1list "=")+ (starred _expression | yield_ expression)

target ("," target)* [","]

identifier

| "(" [target_1list] ")"
"[" [target_list] "1"
attributeref

|
|
| subscription
| slicing

|

"*" target

(ES PR —35 Tl B 51R, 38T 22 8 i) o)

IRRAELTE ) 0 i B BB AR TR (PR A REN B — Rk i 5 s, e F
HE—ATE) IR R — SRR SN BB IRESS H AR

WAERARGE F AR (B15%) ARSIz SOy . Y HAR Ny — D asnrge (JEdes . fhiekanr) 4
JRG I, 2% R AR G R A A TIRAE R e AT R, R BV A T 2 B T BT | 5. 4%
FRAUT] R RS | K S A W R B i g (S A R AR 28254 —7) .

XFZIRAERY FARGF R 0] A & T G5 807 F55 A, B AR T s I e S

IR AARSI NS AN IZ S . A A S T BES A m B—H AR, R R (ES % H b

o EHI:

- AR EARSIR S — A RS RIS B AR, XA IR BAR: WHxx g 205 H
At € G T RTE S G IR AW S A Br AW e ST ORI ST e s o 0) I & TN )
ZrmE \AARZ AR HAR. %A AU R R B TR B E S N B H AR SR H s . AR5 2%0T
IS PR AR T ) S BORE L 2 B AR GRIIRAT A ES) o

= B RGN A S H ARSI FA R R A IR G, X BETRRE H A E A T WA
TAELZ X I A FL AR

XFGIRAE 2 B H AR B4 DA T O Ui I < S

AR AR RAT (H4FR)

- WRZA IR D BT U HI AU R g Lobal Binonlocal IAIH: A FRRFHLEE 2 24 B =
fir g4 23 [A AR 52

- N AL R B GEE B 4Ry 2 2 A B i nonlocal BYRfiE M AME i 2SIl X 52

W% FRE 2D WIRF BB 0 2« 3 nl B B BIASE E 2% 44 AR X R A5 T2
T, AN R IR AR T HATR RS (R -

o WERAZXZ BTN SIHP R R BRI SPORME. E R A — A TIRE B RN R

RG] & TypeError, RN G BRG] KA X SIRME 25 45 @ ;s QSR B JoE A TIRRAE
W 2s5] k55 GEH NN AttributeError HIFANGR G EK).

FER: WAL ELE S | ARz BT A MR 8, A MRk a . < WA
W SCORIEE (AR SEHRIEATAAE) FmtE. ZEMARR a.x FEIS e N LBIEN:, FHAEb B
QUEZ LR, NI . x BPTUH BUA—E SR A A SRt s o ek aHE m— 2R R Ik,
Y2 2 B A3 4 S B S A AR DA R AEL Y F A

class Cls:
x = 3 # kT E
inst = Cls()

inst.x = inst.x + 1 # ¥ inst.x A 4 W Cls.x hH 3

BEHA A —E MM b g, BN property O BIEAYFFEEYE.
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o AR ER A SO0 R R FRA S POR(E. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR R € R T 51
I, WEREGIITER, H25]% IndexError (APHMIUF SR BE SR B MHI0) .

R AU — MR G (Bl 3t) , FARRAURA ST i SR AR AR IR AL, AR5 B
Hh BRI ARB BB S A SEAME S o I R] PASE e — S AT SN I DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

SR EE SO, SRA__setitem () FEHMHFE SHSEL.

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁéi%?j)# o VIR MK BT RE SHIRAET FIW K EAT], X SAE HART I v n i oL T e 2s H vr 351
(RN

TELHISLEH, HARRAER U S FR A EMIR, TR AESER I A S Bagidids, S8R
KRR EE R S
BARRMENE XN EWELTOSATFHNESE “FN” #-78 (Flila, b = b, a SHPNERL
f8), BLERMEALRNZIE ZNNESENEEAITH, XAERSSNRE. G, AFEFR
SFTHIH [0, 27:

x = [0, 1]

i=20

i, x[i] =1, 2 #EEFH i, BEN x[(i]
print (x)

& B0

PEP 3132 - 3 Je iy n] ;5 A0 R P54
Xt *target FRERIALTE UL

7.2.1 HE5RMK{EIE D
ISR R ELTE R LR e T ) e G S AR e F) ol — 1

augmented_assignment_stmt ::= augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop = "y=m | n__nm | nWx_n I ll@:" I ll/:" I ll//:ll | LSS | MWxx—N
| LB, ‘ o= ‘ ne="m ‘ nA_mn ‘ n |=ll

(SR —35 TR =M S B REE o)
SRR (AT ARE H AR A AN R (5@ A FIZ, B AR AT A RYF L), *F
PIA BRI IR E TR E I oz, HEERIRES R H iR, BRI SBERE—K.
BEIRIRAETE AU = += 1 ATDAREE N x = x + 1 DAPARIEBINY . (HHFARE TR . AEHT SRR
JA, x USPORIE—. TH, TERTRERIEOLT, SCPRiiziig RoeddThy, XEWEH AR
— ARSI IR s, R R BSRENR .
AT @A, BRI AR A TR Z AT ZEFHRAE. I, ati] += £(x) HEAR ali],
SRIGAS £ () SRAGIHPRATIESRAE, e g R E B ati).
B TAEERASE A IR A T A A B AR BISMEOL, 458 (R f) I A A P 7 55 5 i I AR
[l eI, BR TR REAFTE RORBRIEIT AR BIAME DL, SSRIR(EIE AT —onis Bl 535 s
M.
X RIET IR AR, SRR X T 5 4o 50 ) & b o S RIRREE T o

7.2. TR{EES 91


https://peps.python.org/pep-3132/

The Python Language Reference, A {ThR# 3.12.11

7.2.2 HEREMB{EE S
A 2 WRAELA R BRI PR AL i SR AR P AN T e IR T ) o8 — 1

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

FEEALE o) ZERIHET SURF A H AR,

ANSRIRAE H AR AN 85 5 ) B AR LSRR “fag B0 RAE F Ao T3] BRIRAEL I B, SRARAE 2K
AR s, AR BOR AT A AR 2] — N RPIR I R B __annotations_ W, ZEIER—
ARASEARR (WCARAA W RERR ) W B BOR AR R T LRI W] 5 SR P HAE B (AT
LGRATIN B S, WURERSH A FRERY i .

ARIRAE H AR A iy B F AR bk ART RGBS S 4 FK) , WA SRARE A A S s i35

FMSBORIE, EAXBATE.

%g;&?ﬂf PRBE IR N BARTE, WA RO A S Je A i By A R B3O S
H

WERAAEA T8, AR S AREREZ BT (WERER ) PATSEFRrRE. 2R kA CH
PRI FIUATEAE, WEREAS 20 HARRAE, HERJSEH__seticen () M__setater () FHERSb.

& B0

PEP 526 - B i baEN i1k
IRV TR R (ARG ) RAMIEE, TATSESERRE TR
ik

PEP 484 - R
ZIRBUEIN T typing BEHPASE N ZERARAR MR HEAT R, WS H THA IDE Fr il .

£ 3.8 WUA A AR B BIAE A Bk A IR AR Ve A 0 AT R i 2k s MR (EL. 2 AT 2k X
(Bl E RS R THER ) & FEORERR.

7.3 assert 1&E74)

assert 15 ) @ FERE Y i AR T = 1) 1 158 =

assert_stmt ::= "assert" expression ["," expression]
TRIBATE T assert expression &M T
if _ debug__ :

if not expression: raise AssertionError

Tf%ﬁﬁﬁ: assert expressionl, expression?2 %1ﬁﬂ:

if _ debug_
if not expressionl: raise AssertionError (expression2)

XBEEMIE AR E _ debug Fll AssertionError fMHATE AN E L &, E4H LI, WE
ARhE_ debug_ fEIEHTEULN N True, TEWFRILILM N False WA QATIEIUN —0). ARAES M
TR AN /i A AL s AN 2 N assere WA RAEATAUS . 3 BN T 2RSS DR fr B A3 R Iy
TIPS BRI w 2R

MA(EZY __debug_ @AFIARY. ZNEAL B SAEMRESE S i .

92 Chapter 7. BiRiESG



https://peps.python.org/pep-0526/
https://peps.python.org/pep-0484/

The Python Language Reference, A {ThRi# 3.12.11

7.4 pass iEq)

pass_stmt ::= "pass"

pass g — MR — MEFPITH, H2EAR L. ElA LA ERRE SRR EIFATEIITE
(RN piE B i gy A B

def f(arg): pass # = (BR) REAEMEwE %

class C: pass # — A (BR) BRAEME EHE

7.5 del iEf)

del_stmt ::= "del" target_1list
I A E Y, SRR € SOT S AER 0. AT, Hah—2R.
H AR 2 0 I BRE A 2 2 A i VA e d— S H A

AR AR s SRy i 4 5 ) R R A AR 05, BRI E R/ R A MR A e R —
RGP g1obal HA P, WRIRAFREIE, FF25]K NameError,

JEIET N HIBCRITI R BB S mB8FH R I U0 5 R — DU BEAR S TIRE S — A 26
A=Y (B — e YR X R PGER) o

TE 3.2 JAS B AR T AEZ BRAS T, AR R B B AU i B 22 R B, R AR
iy % 2 ) R R AR Y

7.6 return jE4)

return_stmt ::= "return" [expression_list]

return TEIVE RS M LT R0E UIT B ARS, Aa BT 20 LirnEm R .
MRS T RIBAINE, ERHORIE, HWPA None B,

return SXEFFUFIRER A, FHLAFBERINFR (& vone) AR [HI{H

Yreturn RERIAE I —HE finally TR ey IR, % finally TRISSEPHATAG FEIE
EITZ R AL

FE— AR R B , recurn IAMFIRE AR O SO FH 320 stopIteration YEG1% . REIHE (412R
AHIHIE) SP4UE— S5 M3 stopTteration K StopTteration.value J@{4.,

Yfﬁ/l\ﬁﬂfﬁiﬂﬁ%%@ﬁ* s —‘/I\ﬁﬁ/\]ret urn i%ﬂ%%%ﬁﬂ}iﬁi%%ﬂ%ﬁi#%%ﬁiﬁ StopAsyncIteration
Wl k. —NIEEEI return AT S AR AR R AU 2 P EOEE AR

7.7 yield &)

yield_stmt ::= yield expression

vield {EAIAETE X FE R TFyield Fi5 X, yield A7) AT S48 AR 25500 yield ik m it a4
FIR$ES . Bilan, PAF yield i#4)

yield <expr>
yield from <expr>

|

SATFIAE yield ik i)

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

7.4. pass 154 93
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yield FERAXHMTE R UL E Lgenerator e BURHEEIT , I ELAURE T A2 1l R B0 RS TS . 7 R Bl S
H ] v 2 e 2o iR PAGEAFZRE SR8 A A Bt R 500 1 10 o K

A Kyield i X SEREMATTHS R yield 235X —

7.8 raise &)

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

WERBA SR BEFRIEA, W raise KHFTI LU HIIEEAL TR T8, EWPHRN & Fhah 8. MR L E
AiEFY, MA5IK RuntineBrror SRR AL T IR,

MG, raise I DFRKZORECHFHEIR . EMAUN BaseException FIEHI. AHRE
e, YT S AT S E LIRS R I L

S AR SO, EEOA .

U R | R NE R & B S A RIS GO H ORI B __traceback_ @Ik, {7 LAGH
—NAHFFE with_traceback () SR IIEE BB EMRIIEPIN R (Z7 kR —RwE L6, If
RIS RBONHSHL) , SRk

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

from FHJH T REHE: WRGHZTH, WE A L& XUFRY) —A w2l Lo, mRE A
RKIEAZ—AFRE L], EFEN __cause_ JEME CH—AIFEME) BRKBIPG IR . W%
PR E— I RER, EALRPLBI BB R 5 LR __cause JBIEBORIERE BN G | K1
S QURFIG R R ORI, A S B AR T B -

>>> try:

print (1 / 0)
. except Exception as exc:

raise RuntimeError ("Something bad happened") from exc

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

~

ZeroDivisionError: division by zero
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
raise RuntimeError ("Something bad happened") from exc

RuntimeError: Something bad happened

YOG A HE TR AL PN AR A T 0 5 T | A AL B B ) 2 S A . S AT DA o i
Hexcept Bifinally TAJSFE wich IERARAEI . Z IR RRFPORBCE R 771 _context_ J@f:

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

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

~

ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:

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

S ERE RE A AE £rom TAIHHEE None F A HIN A -

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

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

ARAFEWEZEEEFF —WER, AXOHREREREry 26 — &R
7]{'{ 33 Hﬁﬂiﬁﬁiﬁryjﬁ None fmi”{fﬁﬁF%ﬂi}ﬂ’f/ﬁ raise X from Y ':F‘E]’fj Y,
BT __suppress_context_ JEMESRIN G RE LT XA H RN,

TE 3. 11 BUAS R AR AR ARG B R i Y i E excepe TAJTRUBTL, WISAHSLEN raise IBFRERTG] &
I RS SR . AR BIRCAS A, BORS | Ai S  W 2x A AT Y [l 99

7.9 break &4

break_stmt ::= "break"

break TEWHE LR IT ror Biwhile IHIRFMREM RS, (HARS BT ZIGE0 N ) B EE S E X
R ESIIIMER

ERXARLEITINZIEER, ARG ATER) else T4, BaBkdiz 4.
WR—A>for o rear FRAL,, ZARFRRITE S H AR SRR AI(E.

Hpreak FHERIFA I — A finally TR cry BRI, % finally TRISEHEITRIGHEIEE
TF%IEFR -

7.10 continue &%)

continue_stmt ::= "continue"

CMmeE Evk P RS HIT for Biwnile EFHRERISH, (HA S I %0630 YA B A3
E . e AT RGE AN ZPER N — AN IR .

Bcontinue FERIFAE H—ATA finally TAMtry BRI, % finally FA)SEHPITR G HE
IEFFIRIGER T — 5K

7.11 import &)

import_stmt ::= "import" module ["as" identifier] ("," module ["as" identifier])*

| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*

| "from" relative_module "import" " (" identifier ["as" identifier]

("," identifier ["as" identifier])* [","] ")"

| "from" relative_module "import" "*"
module ::= (identifier ".")* identifier
relative_module ::= "."* module | "."+

AR import 14] (Al rrom T4)) &P HIAT

7.9. break iﬁ’ﬁj 95
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LA — M, WA L BLE SN BFF AL
2. JeJryilan 44 2w A dmpor e TEA) A B AR A IEE L— a2 PR

MR A AT (AZE AN IR) PP B A T BT, I8 Tl S
import if ) 4.

BB, RIAARRN BRI N A 20 — T A AR A, P miid Tl AR 2
MR A AR, DAL AT T e il S ARG A B TR iR — 2R, WA e A
PICHEARE], S RV, A A TR I A 2 A T 46 iR

AR PRI B SR A, AT AR AR =0y X2 A Rl 44 25 18] i e
o B GHN as b, HEIL as FRAFRS FABRYIEE

o WEREAIEE KA FR, HACT AR firm 2 AR, BB & B B 0 21 Jei 44 45 6]
TR Bl S AR5 -

o WARPEP AR T f s R, WAL SR i 5 m JR GBI 44 BRI 40 2 Je b 44 5
AR 2t e JZ AR T o BT A B RLA 20T i 1 L 5 B R 44 B R D17 I TS BE LB V7 4

from JEA I i FEm i 02— 28
L AR rrom T PR E R, WA LEIE L MBI I
2. X T import AR E AR
L KB AR R G A PR B
2. MARWA, HXBARF RN TR, RG-S ARSI B %N
3. QR ZEME, W51K ImportError,

4 WG, FEHRER T AR 2 20, WA as TR HSEE AR, T
M2

ENE

foo f&%)\%ﬁﬂﬁ% al@?ﬂSi
foo, foo.bar F1 foo.bar.baz # F N, foo # FIH<E
foo, foo.bar ﬁﬂ foo.bar.baz 4& % A , foo.bar.baz fay: é’;ﬁ i ﬁ fbb

foo, foo.bar F foo.bar.baz W F N\, foo.bar.baz 48 <E 4 baz
foo W B NH H foo.attr HH EH attr

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz

HO% I W W

from foo import attr

WAARPAFHNRECN — S (), WIFERLER g U 4 A A ARERF % impor e TRATITTERT AR T35k
BB F eyl 4 25 ) o

— MBI E S AR 8 AR AR i 4 2 [ A I — 40 a1l BASROREIER); WA
TES, BT ESIR, HA RO E AN A FR. 75 a1l TR 48K
RPN A I A SAFAE. AR a1l PR S, WA ZARI B O L S FERER 1Y iy 47 25 )
R EN BT AR RILFAE () SRR, a1l YR AAG APL B H ARt
SN BT APL — BT (B ANAEARL R N F A5 AR B9 AR ) o

WRATE A - from module import * - {UYEMIHRRZE B Aair. SoilrE 2 ul sl Ko SO i )

T{ﬂé}% [ 7,{ SyntaxError,

Y fi e B ARG, AR E BRI L R Y MR L B A S — Mz P, T
PATERl— e 2 AL P A TR S, TR A FR o S TE £ rom Z J5 48 MR 6, o (5 F R
AT, ARAATEARTR E V)4 PRI O T e IFE Y B 2 A5 2 B 2 0. — DRI S IR
RPUTF AR M EIE, WA RSFR B MEHR. =S5 R B, KR
DI ARARINAT from . import mod WY FTALALE N pkg W NHY—AEER, W ZARKE-FA pkg.mod.
MHEARPAT from . .subpkg2 import mod H}FAME A pkg. subpkgl NWIARE-SA pkg. subpkg?2.mod.
A KA F AR FIE I S HE 48 x50 T,

importlib.import_module () B K hah A HA & B ARBLHL B R A2 HF .

Bl % —A~ Wi FE M import F M AT 80 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4

future % &) J—FEFRPARIR IO S, ST A BRI 2 T AERS AR A Python AT
RISV 7 3L

future THA]HY H AR MR FETE 5 H G IA T A A EUE R Python ASRIARERE A . ERFRET
BT RERHRE SRR E 2 B KA TR (8 PR P o

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

feature ::= identifier

future FHA)LAHEFEHTF L AL E B . m] DA BUAE future 157) Z HilAT HA:
o B SCR AT (WERAFTE)
. B,
o 217, AR
o HAth future {E/4].
ME—Z=Z i B future &R B2 annotations (3, PEP 563),
futare 5 A1) BT J5 M 649 B A i S 4 1% 75 48 O Python 3 Jir ik Wl A 4 ff absolute_import,

division, generators, generator_stop, unicode_literals, print_function, nested_scopes yi|
with_statement. EfIERC A TCRI, FNEAILZNEBAPRE, REENMHZEN T EH#K
%

future B4 FE SR SR I BUEFTRAI AR+ XA U A T T8 S 520 5 5 el o A A [ ) AR o S B
PR L BT BB 5 | A T (B R B ), TEX GO T ik vl RETR 2 AR 1 7
TR . XA P E N REHMER BT 5 AR .

XFTALTZ R R ATIAS, i SERE PR A AR B0E L, AR future 354 05 R FNA R
W25 K 4 1% o

HEBATIN T LS AEAT import IHAJAHIE] . AEAE— A G SCRAFAR UL ARERTE _ future |, BERTE
AT future T DATE B 1 7 AR

FH R i A7 it T future 1847 BT I FH A3 41k
TR A R R A B L AT 5 2 b

[import _ future__ [as name]

XA future 1H4); B IR — AR BOARRIRITE A R B A8 import 4]

FEBRARE LR, X P B R AL exec () I compile () M 4R ARSI B BT — M5 future
TERIRRE M 2 2 % future SRR BRI TRIAANIE Lo AT ] DA AR 4 compile () fH]
WSRO — WS PR B SO 1 AR ER

TEAZ B AR/ AT ALK future TEA)REFEMRRAS S0 LS A0S AP 2. ISR — AN REAS 1) 5 3l
T -1 IR EN, AT —DNEARLTORIT, HAZEAMS future if4), ERFEREAS IS
PATIAZ TR AT K

> SI

PEP 236 - [n|%] _ future
% __future__ ALY S L
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7.12 global &%)

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

global PEARFREILET S I AR IR AT RO AL B . A e BIR(E A /T REA I E global KHET,
i B o AR BB R DA ) 4 SRR R b R S 4R A

olobal FEATEHR T BB A A P A AR e A Y global 7 AL it
@ZHEMED"J%% I Zi SyntaxError,

PP TER I global EXTRTERIITE 2o BN S global /A [FIEHH AT ACHEAEH . HpiilHD,
AEOTERBELE N E exec O BRETFAFHR BT R global IBA)FH A LEN &4 1% K B0 i S
P, ML EFEX AT AR 2 32 240 5 % R B0 H AU T ) global iEA)500  iX [A] AL G
T eval () #l compile () PR,

7.13 nonlocal i)

nonlocal_stmt ::= "nonlocal" identifier ("," identifier)*

YA E SGRE (W) e A R S Pk, AR R v Y deloml o 60 L € 1) e 504 Sy
PERR nonlocal WA LIS HH AR IRATHE 1 2 BIE AR R RRE AR 4052 i 4 Pk B AVFEREAIA
B HOFT A0 AR A AR SR AR IRAT . MR — D AFRAEZ A AR I PR , WISl R i 465
SR ARRAEAT TR SR E RS BRI e, SEE AFAEAR R E S, W&5I% syntaxError.

nonlocal W/APRER T BRERESSTE AR B A E . R —AN22 e A 57 nonlocal R HH 22 Fig
@Hﬂﬂzﬂ@tﬁﬂﬂ%@'lk SyntaxError,

&SI

PEP 3104 - Gjln SM2 18 i #4195
H Knonlocal IEHIHIHTE VLR .

PP BTE RSB nonlocal RXMENTARYIE I HALSAE 5 H— RIS LN . 2 Wolobal
TEAIIAH SR 0

7.14 type i57%)

type_stmt ::= 'type' identifier [type_params] "=" expression
type IEAJFEI—A 805044, B typing. TypeAliasType HJ5EM.

Bian, PARIERAIE T RA4:

[type Point = tuple[float, float]

PR R T

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

annotation-def $§E—MFEME A3, HAT ARG E AR5, (HAHILA/DZER.

RN A E R AEAREVE P BORER . M@ KRB RSN EARPORME, WA Sl A 514 1)
_value  JEMEVIFIRIE A RXYPORME (S W5 D). X AR 5| M ADE LA

BA R T PAE IS AEZ FRZ G IR 7S 55 & Rz Ak . WSR2 25 2 T .
type 2P KHEF .
Added in version 3.12.
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Z 0

PEP 695 - ML 55k
FIAT type WHAJHU T2 BURAN R ARG THE .

7.14. type iﬁ’:ﬂ 929
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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 filfor {EA REBUL SRR RIRAE . ry 1A — 2598 E S A SRS AT
M wi b A SEVFE— MU SE B AT IR AL R S5 AU . BB E I TRIR LR TR A8 .

—HREGIERAEEA T AR TR S AR A AR R A AT T
APKRHERAL TR M A2 o B TR) Sk PA— N ME— AR IR R T IHIR I A— N B S 4. TRk
el AR dlE R . AT DURAE TR B 5 2 Jn SR AT — ksl i -5 B
DR RIER, SE ORI Z Gt — Tk 2 TR AN Tk A e ine
W GTER AT GEN, X ERRMNIESER NG e lse TN ZE T T4

[if testl: if test2: print (x)

)

BB R RAERX Y TS LS SRR, NI TRBIH, BT print O M EEEHEA
AT, SEHRNAT:

[if x <y < z: print(x); print(y); print(z) J
gk
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_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_1list = simple_stmt (";" simple_stmt)* [";"]

T REIEA) R 2 A NEWLINE 853, 2 50 BBERFE—~ DEDENT. iLEHER kM LA A2 AR
REAE MTE AT S 10 B FAE ML, A &= L (B Melse’ [AEIFE Python H g il 43 oK %
B i £ 1B 4R R AR DY) o
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N T PRUETEIT, DA AT IR RUR R4 1 R B AT R A R

8.1 if iEfq)
i £ R TR R

if_stmt ::= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else™ ":" suite]

B REA BN REEERE—DEME (BSH RE T THREESERERE L) 72T sk
ME—PCRCR)—A>; SRIGPAT % AR (T 5o £ 3R B HAR R A AT BORME) - 2R T ikl
MBRAE, MR else FREURIFAER S PINT

8.2 while &7

while TR TAEFE N GREE N E I 0L T AR AT

while_stmt ::= "while" assignment_expression ":" suite
["else™ ":" suite]

BRI R IR, I B Y TS — 7 h k. ARRiss U R (X AT RETESE — Ik
SRR E) WAL else TRMAFAEM SBANATIH L AL IAFE .

F— TR break IBAAEIITIRAF A I EIR AT else TR, BT REF R continue
TEAITE AT RF B 1A A r i) 380 2 i o [ A e ik 3

8.3 for iﬁ’ﬂ
for IFAIHTXFH (BN . JeHeg)R) sl A kAT & i e Z TR

for_stmt ::= "for" target_list "in" starred_list ":" suite
["else" ":" suite]

starred_list FIRAWORIE—I; B 2477 —Asiterable %4 . ¥4 %HZ A BRI R B @ —ANiterator
B Je ik AR A T B R 56 — A 2% H R B v i BRI B IR AEL 28 H A58 36 (B U AAE 27), ARG
BT TR AT R HZE RS IR I N A H ER T, SRR, WIRAFAE else TA)
RS E, R AT, TR EETEER,

TR break TEAAEPATIF L LG HAPAT else TAK. S TAk T continue
TR AT IR kA T A b ) 3R S R B A N — TR SE AT, BETERA N — Tl else T4)
AT

for JEFR % H ARSI AR B TR . K7 25 2 BT Se AR B () A R, A3 AE for EFAA i)
M

for i in range(10):
print (i)
i=5 o % for a3
K EHH range W R W T — %3
A%

H AR5 P FRTETE R GRS A 2 BMER , (HRAIRFII NS, WENTPRHRARN SRR, 42
A WEIM range ORI BB AT AT LUTS . B, £ range (3) FHRI™ A 0, 1FI 2,

TE 3. 11 JUAS R A AR | BAE LR R A 3 P 1A B 0 &
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8.4 try iB4)

try WA A —ALTE A5 R S A B A/ B B AD:

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 RFHENEZAG R AT 7 — B, AR raise BR)E BTG BT ATEraise 1% 6] —7
##

8.4.1 except ¥4

except THIRE NI NFHALHAS. BTEcry TRPREERER, FFASPITALAT 7 AP
MAE try IR AR R, FPESIN RO R R . BRI except TR H EHE]
5 H LR A HEAs . AR except THIURTFAE, WELIZRE—1: ERFIEEALT R
o

XA I except T4, HFBBFBORECN— 7 WL R e th 57 W KA edl.
T 5 B A 2 PR R ORI % FE N R W R BH 3F 5 R 6, s R B iz 2Ry o4l
except ﬁléﬂo

WIERBA except TS AHICHS, WISAE RS RIBGR A AR R 5T a AL F g

WERAEXT except TASKIBAYRIBACRAEN G K T 500, WXHAEBE a5 04 I iR 2 R 2 BEBUH HAE R AL
IV AR LR R R (ERPIUER B oy IR K RH) -

BARE D ICEH except TAINY, SFRAFPIRIELS X except TAJE as KBV ZJGIEM HR, WI2R
AR R TR, I X except TR HIFHINIT. Frfy except FAJARIIIA AT AT HIACHD
Bro MENAMEAMRECR R, @R A oy B2 JEMEIAT . (IXERE WRX [ — 757
TEPIMRERIAL AR, I How S ETE N R AR PRER Y coy TR, MIANZ AR PRGN 22 A B2 S - )

B as target KMFFHIMEN, ERHFE except THILHIHIFR. XMHLT

except E as N:
foo

YEEE N

except E as N:
try:
foo
finally:
del N

X R A IR — AR P B FRA RELE except TRIZIGFIHE. S SPuEB2 R N1ER
M§E@%E%%RTEM%%ﬁ&M%ﬁ%ﬁ%,ﬁ%%*%%ﬁ%%%%ﬁ%ﬁﬁﬁﬂﬁi?*ﬁ
B [ .

1E except THIMRAHPEHATZ 0, FHIFRAFAE sys B, FEABEE R PAM except FAHJHIEM] K
PN A sg-exception() Bl MBI — TR AR, R sys BT R R EE N
e B {E:

' SRR AYGRAR, A A finally FRIESIR T 550 Bl KM Ras S 80H R mm £ k.
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>>> 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* ¥

except* T Fl RALPE ExceptionGroup. HPLHLH)FH RADRHE 5 except HIAH R B 2R M2,
ELAE ) 5 2E P I 000 T 24 S 28 5 2 1) 6 S o A DL L P FRATT PT AR 40 T il . X E A 24
except* THII[ AT, & HAHSHHB—IRD . BN TABREZIIT IR I T A VTR 55 i —
MrEd. ANHENFEREZH—A exceptr TAPRALE, BIEE—5HITEA 4.

>>> 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
ot — 1 ————
| ValueError: 1

J

LR except* TAPAE BRI AR 57 ¥ B HR R AE except* THIMPREDRG & WRIIF LT
PA LRSS I R R, BN RE I AL

RS | R S8 AR — R A IR S RA except FHIMIILED, ERGfPIT mbH = H 8
TR R AR

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr(e))

ExceptionGroup('', (BlockingIOError()))

except* THMA —PILECHI RN BTN exceptr: o I H., %EFIRAAN AT AHEREH L,
X BRI T S

Y{Iﬁ]#/l\try ':F’Kﬁfl/‘]\{ﬁ'g)ﬂ except %I] except*, break, continue ﬂreturn Kﬂl/‘]ﬁ’{ except* %/ET‘]':F‘
.
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8.4.3 else ¥hH

MR SR B oy TSI KR, I HEF I Treturn, continue Bbreak 4], AJIEH)
else THPREIAT. else IBAJHREASHZ I except FAJAbH,

8.4.4 finally ¥4)

WERAFTE finally, BEXFEE A THB ABEEE. cry TRISHEPUT, B EMTexcept Melse T4,
WRAELLE T A) R AAT TR AE BRI S0, AW S PIRAF . finally THRFGIAT. WRAFAEDY
AP, BERTE finally THRRBEENT K. MR finally THGIETH AR, BTN
S RPBOTHRFI_E T MR finally FRIBAT T return, break Bcontinue WA], WIHRAFH

SRR

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

1E finally JRIATIIEIRR PR A BERR S S A R

%ﬁreturn,breakEicontinuefgfﬂ%E**4\tryn.finallyigfﬂﬂ@try;Fﬁﬂﬁﬁfﬁﬁ%ﬁquﬁﬁfﬂffﬂﬁ, finally
TR AAE CBIFR PEhAT.

PR BRI 3R [0 {2 o B S5 AT W recurn IRAIRRE ). T finally THLEZ S PIAT, BILAE
finally TAJHFRIITHY return EAPRE R 55 BEAATHY:

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

>>> foo ()

'finally'

T 3.8 A K A28 B A/ Python 3.8 Z |, continue IR RIFTE finally FHIPEH, XK AK
LI AE— I

8.5 with &)

with WA AL A LR SCE AR (S Wowith 38 &) £ F U872 55— 58 U7 IR AR RS B 3R
1o EAAREBR e ry..except... final ly M HBAEATEAE AT (I E ] o

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_ stmt_contents ) "
with_stmt_contents ::= with _item ("," with_item)*
with_item = expression ["as" target]

WH—A “TH” fwich BAHITEENT:
LA R SeRIEA (Fewich_icen PO IMIYFIAA) BEFTRAERRG B R SCE B S
2. A LN UEBISRIN__enter () DARJSSEMN .
3. WA LT SUFPIZRA__exit_ () DMEJFEEH
4. MR B R SCEBIERN__enter () Tk
5. AR EARM I E v ch IR, WHEERE__enter () HYIRII{H.
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O #ik

with IR RPRUEIR__enter_ () FIARKAEMRHLRE], W__exic () FF—EPRM
Bt AnSRAERT B ARSI R R 2 AR 4 R, B CA EAE TR M R N R AR B DR Ab B . 200
RIS T .

6. AT

7. MG BT SCEBSN__exic () Jiike. AARIERARIR R i S S BN, WS ARl
FEBHAEASEALIES  exic 0. BMME, FHEBE=A> None 4L

WMRER AR R BB E SE, HHRA __exit_ ) FERGRIEENR, WiZRE SWEH
51 % WRREWENE, WHRSRR SBANHE, F2QREERITwi ch IERZ ST .

WEREA AR i T HE AN AR RIR, WRE _exic () MREMES PR, HSTERER
IR AR A AR

PATR AR

with EXPRESSION as TARGET:
SUITE

FETE S EAEH T

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:
hit_except = True

if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)

WRAZATH , WEMAEFAEL S wi ch IBAEE R AP R SCE RS

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

TEIR X ST

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

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

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

T8 3.1 AR AEAZ S SRR B kil
IE 3.10 A4S & 42 A8 B : Support for using grouping parentheses to break the statement in multiple lines.
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&SI

PEP 343 - "with” {4y
Python wi th AT HLTERIE . HREAIRB

8.6 match &)

Added in version 3.10.
VERECTEA) T TR Tl . R R -

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

match_stmt

subject_expr ::
| named_expression
case_block ::= 'case' patterns [guard] ":" block

O #ik
AT BT SRFRK KT

WAL — N A (BRE case J5), —MHAMME (BAE maten J5) . B0 (WTRERS T
BE) 5 HARERETICR . F2

o DERECISEIE R (Wghr RS s R I .
o ARSI A Bl 4 L SO TSR PR F TS i6.
Kbt match il case Esoft keywords

& B0

o PEP 634 — 45 LA CIeht: LT
« PEP 636 — £t {LRiXITRL: i

8.6.1 HiR
VCRE B4 2 B AR A 4
1. X HFRERNX subject_expr R ERHERAENVCE A BFRE. MR ERERIRCEES, W
H the standard rules #4722 —4~ G4 .
2. HAMERHKIR S case_block WM IEATUCHL . PEREC AL B 2 WO ELAR FUUAE R TRk . PT
Hie 2t T DA S AR A ) — S8 Bl e (R 7 4 FREEE o MERRITIAR 0 e AR P AR R A T S, LA
FIE DL T 3C e B B P Bk R ™ A 18 SRR B RE Br A T I B 5 il , Wl CAEDE Iy 2
Jatdi .

O #ik:

ARG, — 28 PR AT RE S . AN MO T R VE BB TR 8 E o« S sk, A
SO A BAE L RCR UG BRI AZE . BROTIAT A BT 28, WRESAPIAR. XA E
MPE, LV SEBER AL .

3. WM VR AT, I ELSE M T AR B 2T (MERAFAE ) BSRAE. TERXFPREOL , PRIESE AL
PR 4 FRgh e -

o MIRARITRIE N EB S, 44T case_block Hf) block
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o T, KR PR ¥EZLRA T A case_block .
o WA M) case B, PLECEAZA L.

O #ik

H P — O A IETE SR AR MRIEAR RIR S50, PREAS T BE & S B s (o ) A A AL Ty

U ERCI N B

>>> flag = False
>>> match (100, 200):
case (100, 300): # AILE: 200 != 300
print ('Case 1")
case (100, 200) if flag: # RIICE, EFHIFH/E % K
print ('Case 2'")
case (100, y): # IMEIFH v H=EF 200
print (f'Case 3, y: {y}")
case _: # RERHHHERX
print ('Case 4, I match anything!'")

Case 3, y: 200

XA, it flag AR, ST AT HEZH R NE.

8.6.2 #JTRIN

guard ::= "if" named_expression

guard (Esg case W—#B5N) WAL A RELL case iEAIHU ARSI T. ERFRIIMIER N: ir Z)5
BR—2h s

WA guard i case BRIZIFALINT -

1. Kt case Bl G LI . WERIZBICHL R, WIAXT guard #HATRIE, #d F—4
case B,

2. W ZACUCE SN, X guard SR{E.
o W guard SRIENE, NWIBEH X case B,
o QN5 guard RME MM, WAL case He.
o WUERTERT quard SRAEAFEPE| KT 7E, WS RAgI S .

FOVFARI = RIER . BFEATR R LIRS —A case BB i f5—A> case HUKIR A
AHEAT, AR R KT case HURpgekis . (W@ Ut, RBUKIED AT 17, ) —HiEH 174
case Ht, L TRAE LA iy 2% 11

8.6.3 NFMIHEIRY case

WhSEVEELEY case B2 REVCEC T A 16 DLAY case B, —ANPEECIE A2 1] DA — 00 22 PEBLHY case B, i H.
WG

R~ case RPCA LRI, F HHAAIE 00 E PR, IR EMBEA N2 @ IERCH . AnRFA T DA
BEIR EUE— AR B BRI B ), IS A XA N b E DU . A LA PR
PERCHY :

o ZefARE R A0 RE PERCAYAS 432 X
RN DR S g WY UM ST
o MFARX
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o GABLAFAE X,
o FES N A E PERLAR X

8.6.4 &Ex

O &k
AT T AR EBNF (545
o 75 SEP.RULE+ /& RULE (SEP RULE) * [{JfAj 5

* ff%5 'RULE ZHIAESERTE NS

patterns [HTHZEELE:
patterns open_sequence_pattern | pattern

pattern as_pattern | or_pattern

closed_pattern :: | literal_ pattern

capture_pattern
wildcard _pattern
value_pattern

\

\

\

| group_pattern

| sequence_pattern
\

mapping_pattern
| class_pattern

TR AR RIS 2 AR R, (8T Ui 8 (J&i4f Raymond Hettinger F2 4L
— 3, KRR Z R R ) . HER, XA T UL RS, T REAS SO 2 B SE B .
WA, BRI A AR R .
FEX
AR AT | PR ECE 2 R TE:

or_pattern ::= "|".closed pattern+
HA RGN TR AR 2w IR dehy , HAFAS TR0 G 58 AH [ 1) 44 7 4R DASRE S BE S

sl CRF HARE MR T A A TRGREAAIC i, HEIA —AICE ), AR5 % B R A DR E B -
N, AR B AT PR ), W s PE e R

fMiHZ, P1 | P2 | ... XE UL L, AR 22 R iE p2 , AR PSS (4 T e
RAIEA TP AIER L £ WU Il UM N

AS &3

AS BER R P as MBS B AREEATICRL . THA:

as_pattern ::= or _pattern "as" capture_pattern

SR OR B VUL I, M) AS Rt &2k, HEHABAE T, AS BHSF H AR as BT A LKA
HEFILE NI . capture_pattern ANA[N

RIMEZ, P as NAME }-5 p Ui, W) )56HiXE NAME = <subject> ,

FHEH{ERR
FIERL W Python HHI R ZHF @i, 1A

literal_pattern ::= signed_number
| signed_number "+" NUMBER
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signed_number "-" NUMBER
strings

"True"
"False"
signed_number ::= ["-"] NUMBER

M) st rings FFRIC NUMBER 2 XEstandard Python grammar WP & X . XF=515HWFEMFE. AXIFELG
FAFRFFAT PR . WARR 745 % .
signed_number '+' NUMBER fll signed_number '-' NUMBER.ﬂéiﬁf%fﬁﬂ:%éi%§2§i§ iZﬂ]%Eﬁ?ZEﬂjﬁ%

— SR A RN Bl s+ 45,

faii =2, LITERAL HE&YE <subject> == LITERAL I PCHEC I . T B None . True fll False , &
i is BT

|
|
I "None"
|
|

IR
FRBARF HARE S — DRI E. A

capture_pattern ::= !'_' NAME
FUM A — MR NP (0 RIBMER XA E ). BRI Evildeard pattern .
A EREAD, — DR F HBEHIE — K. Bl case x, x: ... BRI, Hease [x] | x: ...
P TVFH

P LIS REPL L) . FPE 06 PEP 572 {5 a BAF B A E F N 44 A e iy
AT R A E SN Oy — N R, BRAEA @ global Blnonlocal i),

RIS 2, NAME B2 VCEE RS HoRFi% B NAME = <subject> ,

BECFFRT
ERCATA B 2 CRL S (IERAETANES) I EARGSEAL M4 FR. 5k

wildcard_pattern ::= '_'

T AAEEE S _ R — o5 . BRI T ER— MRS, BIHUEFE maten I HRFREK.
guard fll case fCHGE Pt 201

iS22, _ R UCEI.

R

{EAEA AR Python H A M ARI(E. 1HA:
value_pattern ::= attr
attr = name_or_attr "." NAME

name_or_attr attr | NAME

R Al R I 44 PR 2 (o AR MERY Python & AR A4 HLIN S ArHk. WRIFNM(E S B FRE HL A 45 50 %5 0
BEPLEE ) (B == A EAT) .

fAiMi 52, NAMEL.NAME2 {UfE <subject> == NAME1L.NAME2 HfPLELI .

O %k

UnSRAR R (AR TR — N EECIE A R B, AR M RES ST R B — MEDF O €, A
B AL EXPEAT SR E BRI T AR R
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HRR
AR ARV P AER A SIS S, ASRIR TN 4. BRIz A, BERABOMNYER. Hik:

group_pattern ::= " (" pattern ")"

fij R (p) HA S p MRIBIRCR .

FRHIR
— B SRR 5 P UR I T IC R TR, HIEIRE T2 R eSO L

sequence_pattern c:= "[" [maybe_sequence_pattern] "1"
| "(" [open_sequence_pattern] ")"

open_sequence_pattern = maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern ::= ",".maybe star_ pattern+ ","?

maybe_star_pattern = star_pattern | pattern

star_pattern = "x" (capture_pattern | wildcard_pattern)

Jr AR Ol [R5 5 SO 55 A X (0 o FC.1)

O #ik:

FH B35S 458 5 HI% A IRFEE S a0 AR, (B (3 1 4)) B— o X. T ESEE KK
BAARESE (B4 13 1 4)) WM R— D Eaeiat .

*"F?ﬁﬂ*%fﬁﬁi%"fb&ﬁ*"%v?*%ﬁ RS TSR] A B EAL AT L. AR B B 5 TR,
IR B E KRR ), He— Sl AR K Y P A

NG AT A G > H B VEC 2 AR R -
L AR EAMEAR R —NFH , s UL R .
2. IR HAMESR str . bytes B bytearray WJSEHB, Mo VLHEL I .
3. WS HA BRIT T A R [ K 2 AR K Y
TR P AR R [ i Y -
L Q2R BARP AN R EE S PRGBS, W7 R VT e 26 i

2. FpAB R R RS H AR A AR A I E A ZE B A AT IS . — B — A>T R R
AP IEVERC . AR A R S S E TR RS BLAR VRS, A8 A% 7 SR 2 PL L A
T

B, AR AR AR K -
L3R HAR PRI R BN AR RS PR A, W SR L e 0
2 AL, 7SI SO PA R IR —

. ﬁ%ﬁREicollections.abc.Sequence Hﬁ§§
o WA collections.abc.Sequence [f] Python 2%
« B T (CPython) Py_TPFLAGS_SEQUENCE M 11 P B2
o YRR IR — AN 2
TﬁJ’FT/EEE*E’B’?%‘KzEV?’J

array.array

e collections.deque
e list

¢ memoryview

e range

e tuple

0 #ik
RALN str, bytes fil bytearray K HAREARREIERLF S .
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2. SHE KRR, SERTE R TR S A B AT H BET IR .

30 R BB, B TRSUS R B AR S R, A RS TR S
RS TR LA A3 T

4. FIRRAR RS TR SR HARGCHEC, iR e KR 5 — 4.

O &Ik

AR AR R ATl 1en () (R ) B0 FRAF. MRS ATRES DARBIT A AZ X
7 G AR EAE B

A&, (P1, P2, P3, .., P<N>] {FEW & DA TG B0 i PC G ) -
o BEF <subject> E—AJFF
« len(subject) == <N>
« ¥ P15 <subject>[0] PEATILHL (i§HERILILHC T DASEE 24 F5)
o« 5 P2 5 <subject>[1] PEATILHL (iR ILILHC T DAGRE 24 75)
o e Pl B AT ST R DA A

BRSHHR
WAL & — A s AR ARSI i . A

mapping_pattern "{" [items_pattern] "}"

items_pattern ", ".key_value_pattern+ ","?

key_value_pattern (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
double_star_pattern ::= "**" capture_pattern

— BRI R T A — DU S DU SR AU AR i i f— A>T

WA A AV IR R . AR P HEERSTK syntaxError o e MEA M R ERF 2 1L
@ﬁi‘ﬁﬂ‘%li{ ValueError ,

PATR 2 WA AR R VE 3 R -
LR HAMEA R — BT, B GH TT LA -

2. WA 4 R I AEAE T H AR, HAE AR A RS A R S fr A S 0 DT i A
oy, WZ S P T

3. SR SR, r R ) ) B A e, AR A O Rk T R A TR, &5 & syntaxError
s XFFAIFEMER 28, 251K valueError .

O #ik

SR FH LI E AREY get () I YERINSBOE G TICHE . DR SE(EXT A0 2 A7 AE TR, 1
AN missing_ () jigetltemi () BIm}ElzEE,

M=, (KEY1: P1, KEY2: P2, ... } ANFEWEE DA ILESVCEE B -
o KA <subject> ZWLYS

3 R ILE R, Wb SO AR LR —
o 4K H collections.abc.Mapping {2
. {fﬂﬂi] collections.abc.Mapping [ Python 2%
« BT (CPython) Py_TPFLAGS_MAPPING FLASH(I N B
QL/?E FIRAT A — A2
TT{E JEHH) dict Ml types.MappingProxyType JEHR/E TILGT.
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e KEY1 in <subject>
e P1 5 <subject>[KEY1] FHPVTHD
- TGN I 1) B AN DA R

HKEX

REAFTR— D RUALEN L ESHM BT SH (WARA W) . HIE:
class_pattern = name_or_attr " (" [pattern_arguments ","?] ")"
pattern_arguments = positional_patterns ["," keyword_patterns]

| keyword_patterns

positional_patterns :: ", " .pattern+

keyword_patterns .keyword_pattern+

keyword_pattern NAME "=" pattern
(7] > S B RIS B 2 A AR B A i
PAT 2B H FMEVERC 2 SR AR -
1. U name_or_attr NENE type HIZLH], 5K TypeError .
2. AR EHFMEAZ name_or_attr fSEH] (il isinstance () MHK), ZIBIATTHKIL,

3. ﬁn?/’i?ﬁ&f@é&ﬁﬁ MZAER VUL S . S50, 5T A A TR BGR T2 75 B ol v B SR
KAFFE

XTSI ERRA (FAEfSSCE ), B E TR, ER-SEAEAREMLE: X
BERAY, R GO R A — R AR

AR DA R, BATRE — b3, 40 s

— BRI AR — AN R T AR
o WFGXGI K T Bk AttributeError DMAMYSRHE , ZaE 2L .
o WRXG|IK T attributeError , HIARADLHLIL

o I, 5RO e ) TR S B AR R M HEAT OIS . ARG, JISASEA TS 2k
W USRI, LRSS —A> K B iRl A T DU

SR ) R TR T R ), IR E R )

WRAFAENL BN, FEDLHCHT 2 12K name_or_attr I)__match_args_ JEVERFHEEN X 1A
o

—. #4755 getattr(cls, "__match_args__ ", () ZEWgVEA.
o WERXGIK—AFHE, BB .
o WERIRIEHEAR—DTcdH, WK HG K TypeError .
o I ERIEERB Y len(cls.__match_args_ ) , ¥5| % TypeError .

o I, BT i & _ match_args_ [i] FEH X, _ match_args_ [i]
MR — TP TRARNG| & TypeError

* ﬁﬂ%;ﬁﬁgﬁgﬁé@%ﬁj, %]7’;2 TypeError .

& B0
) R ALK T B a9 15 B A S

L AT BB AERA HOh SRE B
VCRE ) i AR B A A A

XFFPAN BRI, (7B AR AL B AN [ Y -
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e bool

e bytearray
e bytes

e dict

e float

e frozenset
e int

e list

e set

e str

e tuple

A7 AN E SR, HAFE R A AR G A A B AT PCRE . B4, int(0(1) PT
ficfd o, {EANPCEI{H 0.0,

fAjii &2, cLs(P1, attr=P2) {UFEM LA FIF HL PCFEL ) :
e isinstance (<subject>, CLS)
» lcLs.__match_args__ ¥ P1 &4 Ry AR
o MR KB SE attr=P2 :
- hasattr (<subject>, "attr")
- ¥ p2 5 <subject>.attr HATICHL

o o AR G 3 B SR DB

& SR

o PEP 634 —— 2594k T : #E7E
o PEP 636 — 25194k IThE : 0

8.7 HMFE X
B OB P 15 BRI X (B WA 0 22 ) —7)

funcdef ::= [decorators] "def" funcname [type_params] " (" [parameter_list] ")
["->" expression] ":" suite

decorators ::= decorator+

decorator 1:= "Q@" assignment_expression NEWLINE

parameter_list ::= defparameter ("," defparameter)* "," "/" ["," [parameter_ 1list_no_j

| parameter_list_no_posonly

parameter_list_no_posonly ::= defparameter ("," defparameter)* ["," [parameter_list_starargs]]
| parameter_list_starargs

parameter_list_starargs 1= "*" [star _parameter] ("," defparameter)* ["," [parameter_star_kwail
| "x" (", " defparameter)+ ["," [parameter_star_ kwargs]]
| parameter_star_kwargs

parameter_star_kwargs 1= "**" parameter [","]

parameter ::= identifier [":" expression]

star_parameter ::= identifier [":" ["*"] expression]

defparameter ::= parameter ["=" expression]

funcname ::= identifier
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@éﬂtﬂi)&m*m"fﬁkﬁ%’j "B IAAT I S 24 R S i 44 2 ) R R B R B — RO 5 (B
jﬁz FHTE RS ) - PRI R AL 0 2 i 4 Ry 4 25 TRV S T, A A R RS s i ok D ) )
25

BRBICE SOFARAIAT B A 24 R O FHT B A S AT e

—ABRRUE ST AR — D A decorator RT3 . 24 eRBHOE SURRETE 6L 3512 pR B0E SR 1138
ORI FORME. SRIEEPRBATR — TN R, BEAPAX zéﬁlﬁﬁﬁfjﬂﬂﬁ SRR . H
AR [ ELRF B 5 2 R B PRI AR BRSO G AN M < AR T B BIAnPA R ACRS

Qfl (arqg)

Qf2

def func(): pass
REGEHT

def func(): pass

func = f1 (arg) (£2 (func))

AFZAAET AR B BT A S PG P8 E B 44 PR £unc,

T 3.9 WA S AR T BB IR A R ass ignment_expression XM, EZHIMAT, HIEIA
R RZ R, P2 L PEP 614,

A DATE R B4 S TE S8 R KBS Z [N $5 5 45— R 0 A 53R X RF I SR Bk A iy
SELINA ufﬂ(w/Zfé%@( TEIBATHE, RATES P LANREY__ cype params__ JEPEHHREL. S 5271
AL Tﬁgﬂé

15 3.12 Wi A Ao 26T 291 4 2AE Python 3.12 qﬂ%ﬁia@

BB B B4 = jk XIXHEREAN, R B es h B “BNESE” . TR

HIMERTE S, JORE R Marument 7] e ﬁﬂ%*%&élﬂ% TERUIEOL T 2 ES RO AT, Wk

%f\ﬁ/éﬁﬁﬁkﬁxfﬁ JEEEFATE"*" Z RIS WA B A BROME - X AR R RAETETA T B
l_

BRINE S 2 AERAT PREOE UM e AT I BOR I X8 G 24 bR BUE U 2k 2R —
0, AR PR ERAERRIOR IR . X mAEBRNE S 280 5, BilUn 51 22l 7 Ui iy i
BIE LA B A AR BB Tz g (BN s a5 7 —20) , WS ERGAME 2B k.
iiﬁjiﬂzz;\ﬂ]ﬁ*ﬁ%m Gead BE M) — A7 R B None MBI, e R R0HR b 2 5
PR,

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BREIOR AT SCEE DR — A7 A SRR IR . BT SR 2B TE S5 R P I T TE SR, =X
MBS, SoE M RETSE, S0 MBOAME. AR identifier” XFEMIEN, BN
AR — A TCAIRAENATAT BN O E SR, BRI 2004l WRAFAE > identifier’ JinEI’Jﬁ/it,
BRI — A PP SR BT BN i 7 25, BRI — IR R s . e
o"*identifier” Z JFIIE SR MR KB TS Wi Rt X 7S HE A 187/ ZRESH
re (U RACE LS A el il 0 BB LA

1 3.8 JUAS R AR T IDAREH / BRBUE SRR RS (RN ETE S . WHZ 1 PEP 570 T £

WS DA AR, KB NEES G : expression”  AEMJESHI AT AR, £ 2 *identifier
o} **identifier XFEHTES AT LA, (VEREFHBI, *ldentlflerdﬁﬁiﬂﬁ?u\ﬁ: *expression” JE
PR ) BT DA A IR [ ARy, HIEUHAEIE S PR G IN"-> expression” iX ARyt nf DU AT
80 Python Fik o AREAAFFEA 200048 s BURIE Lo FRYE(E W DAME R BT 41 __annotations
JEPEF I DAXT TG 22 R A HAEE TG WRETA T annotations 1mportfr0m future_ {5
V5, WIFRESTEIB A TR 45 5 DUR R R SR AE R . IS, BATTSTERAT R ECE 3R (H
FEXAEOLT , ARy R KAEIDUY o] 685 B AT EARAD A H B 57 AN TR

A BRI F 55— 2 ) Y B B T (B S D M R coc R R B docstring .
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TE 311 fRA K AEASE: T N *identifier” IWIESHVAIFA”: *expression” frit. & PEP 646,

QIEREAEEC CRIGER— DA PR R ) AT BIFE R 2 iTRERY . X T5 266 ) lambda %
B, Btk Wiambda ik X —7 . B5{ERE lambda FUZ R LR BUE L —FRIL A B der” 154
Hh i SCEA R R ] DARR T lambda A3 UE S B AR i UORAE 25 HoAh A4 B "de” JE A5k B
HHRR, PUAE VAT 2 2B AR AR -

FUF BRI BRUR T — 2505 e IR T de £ T/ 2 X— R B O AT ]
o . RS BB B PR 1 Pl A AT DAL def HH Ay BRI R . RS L 4 5 %
PR

& B
PEP 3107 - FBhiii:
AT R BRI L E AR
PEP 484 —RFI: iR
FRyFERIbRE S e L RN
PEP 526 - 28 wbriE ik
A e B R BRI BE, R B AL AR &
PEP 563 - {ER It brii R4
SRFAEB AT I 1 DAPAFER R AR 1T AEAS A2 BV SRAE Sk SE by R ) |l s | .
PEP 318 - BRI 1L 3R 4y
SIA T BREAI BRI 2R . AR AS2XE PEP 3129 Hh5| AHY,

8.8 HEN

PRI SO IR I E (S AT 2R 2825 4 —T7):

classdef = [decorators] "class" classname [type_params] [inheritance] ":" suite
inheritance ::= "(" [argument_list] ")"
classname = identifier

R SGe— 2R PATIEA . HAP ORI F0E 5 45 th E2E 91 3% (EB RIS WA %), SR — T
HR M POREN — D RV T RAIE R B PRINR ISR A FEIE object; WL, -

class Foo:
pass

ST

class Foo (object) :
pass

Bl Je JEARFAE BT RATIO (B W o & 5 200) HPpiiidT, B BT B A Jm b i 4% 2 1) R A Y 42 JRy i
ZailE]. GEE, RETEATREUE L) MRAEEANITIS, HARATIWOR 92 75 H R i 44 25 [l &
BelrArS — RN RBIG 20, HERMN G E R, BT I RAE R T 44 2516
RAPRRAEIEA 1) 4R i 44 23 0] 90 B RXT 42

TERAR N SE LRI PRAFAERT M __dice o TERIINTE R AT SErE BRI RIge ey, I
HFGE T SGEE P E S .

RN T BT E A E .

RO TTLABCRE T LR IR 2 —FE,

> RN B — S ) HH B AR I (2 e 24 2SI __doc_ 4% H , b2 %3ehdocstring.
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@fl (arg)
Qf2
class Foo: pass

KREEHT

class Foo: pass
Foo = fl(arg) (f2 (Foo))

SRR RIS R AT T R IR . SRR JR 2B B
15 39 MUK B KT HRMETAAA 2 i onment_expression KM, E2 AR, HiFEN
HCRSEN, PENES L PEP 614,

ATDLE R A 2 SR T P 500 . A S TR A B DI RE . FEBATI, T
WKt vpe_parans _ JREFHIAIES . WL L TREN .

15 3.12 WA R A HIGBHIFRILAE Python 312 .

PR BUIERCION: 16258 SN SRS RIS SN TR OIITE S . SEPURMETIAL se1£ . nane
= value fE/EBE . KRS PRI TLE se1 ¢ nane” Fa ki, MR My Uy bt
B2 44 O . KT T 1 155 LI EROBRIAE, (E/E MR B B DS T R 80K 1
WIS . DA 54 2 SR QA FA AT SE A0 5P e

& SI
PEP 3115 - Python 3000 1) oc2k
RETCIFE BN U ANEIARIFE L, DA KT A 7 TO R Akt .

PEP 3129 - JoHHigs
SIS Mg PR, BRI YA AR 2 AE PEP 318 Hhgi5 | ARy,

8.9 thiE

Added in version 3.5.

8.9.1 ihiZEREE XL

async_funcdef ::= [decorators] "async" "def" funcname " (" [parameter_ list] ")"
["->" expression] ":" suite

Python VMR $AT AT DATE M B _E R R (22 Wcoroutine), await Fik3,, async for PAfasync
with W BETE PIVEE R F A (i A

] asyne def {AE XM REUER AR EL, RIEEEATA Y avait B asyne KET .
TEMRERR LA vield from FIKAKFF%K syntaxError,
PV R R 811

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

E;@ﬂ WA KA H : await Al asynce BUAERAR B MY FEZ BIBCASH BT PR R B A B4 1 OR B
KT
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8.9.2 async for {&E4)

async_for_stmt ::= "async" for_stmt

asynchronous iterable 2t 7 __aiter_ ¥k, 1% ¥E S B #:1& Blasynchronous iterator, ‘B W] PAYE H
__anext__ FERTEHRL RS

async for M) FRVF I (E T R0 T A A TR
PATR AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE SRR 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:
SUITEZ2

BiESW__aiter () Ml__anext__ () T BN
%Etbi%@ﬁiﬁﬁﬁi:&bﬁﬁfﬁ async forfgfﬂ%?g[iiSyntaxErroro

8.9.3 async with i&/)

async_with_stmt ::= "async" with_stmt
asynchronous context manager +&—7fficontext manager, REMSHER: enter F exit J7 35 L 1EIAT o
DA A

async with EXPRESSION as TARGET:

SUITE
» N Sy .
TEtE X ST
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)
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HEWSH__aenter () Ml__aexit_ () TR
ETJJ‘*EEL‘ZI@MSZﬁ‘{EﬂEJ async with 1%’@4%%[7’;1 SyntaxError,

> BI

PEP 492 - {§i )] async Fl await 575 Sc30 bt
FEMENESD Python it — AN TEZNRY AR, g IIAH B ) S RREY .

8.10 AL EIIFE
Added in version 3.12.

type_params "[" type_param ("," type_param)* "]"

type_param typevar | typevartuple | paramspec

typevar : identifier (":" expression)?
typevartuple ::= "*" identifier
paramspec "xx" jdentifier

Fd (g 2), & MR 5] & ATREE & RATE S 5%

def max[T] (args: list[T]) -> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def _ iter_ (self) —-> Iterator[T]:

def add(self, arg: T) -> None:

type ListOrSet[T] = 1list[T] | set[T]

MIESCEDE, XM RESRA B2 ARz . I B 3 SIS AUG A AR, IR
FEIZATI, {2 B R BAT -5 H R R A2 B R AR F AR

KRSHOZ BHALRE. KB A M AR G S (1) PRI . RESHTTEZ B R
RN, R REAE A b ) . R, ZERHH def func(T] () : pass ZJ&, FHAEREH A fE
PR T X AAFR AE RSO, RS ARZ B S E o AR SRR ARk R £
BAR LB, R MRE A 20 R, BB T2 AR R # 5.
ZRRH. MR ZHEA —A __type_params__ JEMEAIRINIENINEEIE S
KRGS W] 53 =T
e typing.TypeVar, H—E@EAFR B0 1) 5IA. WEX EJF, EXWEAGESRBAET 1
FMIRA,
s typing.TypeVarTuple, JHdTEHIEARM—MESMWAFRETIA Bl *1s). MiFE X EPF, BRFE
AR Z A RBH  Td .
s typing.Paramspec, JHMATEHITARMPINES AT Bl «+p). MG EdE, BEHAFER—
AR IES
typing.Typevar A DUEITEE S () JFIR—DNRBFORE L SCEM 29 & BSERRMmEARE
ANER (B T: int). M EPF, XEWE typing. Typevar REFIRAYAIL HAE I HIHY T3¢
B, B9 TS NWRAATTHISE T —4HAW Bl 1: (str, bytes)). JTCHP AR
KA A (FIRE, FEAB AT AN i B — a5 . 2SR 2B AR i HRE Al FH 20551 26 P A 28 2 Hh e
— .
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X R BE S A RIEE AN typing. Typevar, JERIMARTEQIEZ X R HAXPORE, H
ATEE L@ __bound_ Ml __constraints_ WAMIVTEM A 2RI, BHEIX—K, FEAER
IR A7 A A B HORE BRI 2R e TSR AL

typing.TypeVarTuple Hl typing.ParamSpec Z<ﬁ53ﬁ%§ﬁiﬁﬂéié@ﬁio

THAHT R T A SRR S A

def overly_generic|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec, TypeVarWithConstraints],
*d: SimpleTypeVarTuple,

8.10.1 ;ZRIF %
T2 B R B I D S

[def func[T] (arg: T):

RIEREN T

annotation-def TYPE_PARAMS_OF_func() :
T = typing.TypeVar ("T")

def func(arg: T):
func.__type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func /()

ﬁ(_i annotation-def EI’E‘KHET#/I\H’ EER ifjf(n EE@??HHL??F%QEF/i?}ﬁ%ﬂfﬂﬂ@%o (%#Iﬁ E Hﬂ%
E%‘H;% B R A T typing BURA BTN, & BEAE T —1 typing. Typevar [
S )

R R BIPE AN T AR B S PR R N S ToRAE,  (HeR B BB AR i A 2
RIS TR SR, ARSI SR A S VR T

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

1T Typevar 4PERIIE P RAA DAL, XEEFHT:

DEFAULT_OF_arg = some_default

annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_T () :

return int
# EIEHF, BounD_oF_T() e EREMB KA.
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple ("Ts")
P = typing.ParamSpec ("P")

def func(*args: *Ts, arg: Callable[P, T] DEFAULT_OF_arg) :

(T
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(% L 50)

func._ type_params__ = (T, Ts, P)
return func
func = decorator (TYPE_PARAMS_OF_func())

KEEA B A FU DEFAULT_OF_arg FEIBfTH NS BESEPR L E

8.10.2 ;ZHy%k
Z BT R

[class Bag[T]: ... }

RIS T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")

class Bag(typing.Generic[T]):
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

XHE R annotation-def (ANEEIER KT F5H 472 1F Al 2%, T 4FK TYPE_PARAMS_OF_Bag FEA
LI TH LB E

ZBRRAMIIRE typing.Generic. ZHNMEIM KT SLALRAP S 1R F MR ARETR
{6, ke Mg MAE IR AE S SMIEA TR DA RGBT T 3

@decorator
class Bag(Base[T], arg=T):

AT

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 ZRIZEHFIZ
£ype VRIS Q7 B2 4

[type ListOrSet[T] = 1list[T] | set[T]

B T 2XMERA TV RAL PASE, XA [ T

annotation-def TYPE PARAMS OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ListOrSet () :
return 1list[T] | set[T]
#EIEE, R BOE R
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()
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XH ) annotation-def (NE—TEIFH X T) 5472 1F M K. 18 TYPE_PARAMS_OF_ListOrSet iX
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file_input ::= (NEWLINE | statement)*
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o fEBT—N5E%E Python R2/P ) (M SCIFELFATH) ;
o FENT— R
o fBMT—AMEIELE exec () FREHIFAFERNT;
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9.3 XEXHA
L S LN O S i iy 4T
interactive_input ::= [stmt_list] NEWLINE | compound_stmt NEWLINE

R ERA T4 (REEY) ZEERNLATA DT X T DI &0 2 5 AR 4R
FE WA o

9.4 RiIEXHA
eval O B FHIARIA . CRAMIFRIE . 85 eval O TR SEBIAA I F I

eval_input ::= expression_list NEWLINE*
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X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
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ARICIA e EBNF #l PEG BIR G, Frilh, o FIR—MFT . JEAFECRES 00 0k R i e BT
(BPZSRVERLAEAERE AT ) o« ! Fon @ B nl (BPZSR RICRL) o FAVEEM | rHafRFR2E7R PEG 1Y
“HREEE (TER5 PEG IEIEH N / BiK) . WS PEP 617 T A XZEE MR E 24077

#

PEG grammar for Python

= START OF THE GRAMMAR ===

General grammatical elements and rules:

* Strings with double quotes (") denote SOFT KEYWORDS

* Strings with single quotes (') denote KEYWORDS

* Upper case names (NAME) denote tokens in the Grammar/Tokens file

* Rule names starting with "invalid " are used for specialized syntax errors

— These rules are NOT used in the first pass of the parser.

- Only if the first pass fails to parse, a second pass including the invalid
rules will be executed.

— If the parser fails in the second phase with a generic syntax error, the
location of the generic failure of the first pass will be used (this avoids
reporting incorrect locations due to the invalid rules).

— The order of the alternatives involving invalid rules matter
(like any rule in PEG).

Grammar Syntax (see PEP 617 for more information):

rule_name: expression
Optionally, a type can be included right after the rule name, which
specifies the return type of the C or Python function corresponding to the
rule:

rule name[return_type]: expression
If the return type is omitted, then a void * is returned in C and an Any 1in
Python.

el e2
Match el, then match e2.



https://github.com/python/cpython/tree/3.12/Grammar/python.gram
https://en.wikipedia.org/wiki/Extended_Backus%E2%80%93Naur_form
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://peps.python.org/pep-0617/

The Python Language Reference, &Z{ThRZ 3.12.11

(#2 E750)
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*

e+
Match one or more occurrences of e.
s.et
Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e
Succeed if e can be parsed, without consuming any input.
le

Fail if e can be parsed, without consuming any input.

#

#

#

#

#

#

#

#

#

#

#

#

#

# Match zero or more occurrences of e.
#

#

#

#

#

#

#

#

#

#

# 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
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'pass’
del_stmt
yield stmt
assert_stmt
'break’
'continue’
global_stmt
nonlocal_stmt

compound_stmt :

| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: 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<<=
'>>="

Thx=1

v)/="

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ','.NAME+

nonlocal_stmt: 'nonlocal' ', ' .NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)
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yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

import_stmt:
| import_name

| import_from

# Import statements

import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| 'from' ('.' | '...')* dotted_name 'import' import_from targets
| "from' ('.' | '...')+ 'import' import_from_ targets
import_from_targets:
| '"('" import_from_as_names [','] ")'
| import_from_as_names !','
‘ Tk
import_from_as_names:
| ','.import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','.dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS
#

# Common elements

| 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

~
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function_def_raw:
| 'def' NAME [type_params] '(' [params] ')' ['->' expression ]
—block
| ASYNC 'def' NAME [type_params] '(' [params] '")' ['->' expression ] ':' [func_type_

':' [func_type_comment].

—comment] block

# Function parameters

# ___________________
params:
| parameters
parameters:
| slash_no_default param no_default* param with default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param _with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),

# which is because we don't support empty alternatives (yet).

slash_no_default:

| param_no_default+ '/' ',

| param_no_default+ '/' &')"'
slash_with_default:

| param_no_default* param_with_default+ '/' ','

| param_no_default* param _with_default+ '/' &')'

star_etc:
'*' param_no_default param maybe_default* [kwds]

|
| '*' param_no_default_star_annotation param maybe_default* [kwds]
[ "' ', ' param_maybe_default+ [kwds]

|

kwds

kwds

| "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_no_default_star_annotation:

| param_star_annotation ',' TYPE_COMMENT?

| param_star_annotation TYPE_COMMENT? &')'
param _with default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:
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| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if_ stmt:
| '"if' named_expression ':' block elif_ stmt
| 'if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_ stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_ stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| '"for' star_targets 'in' ~ star_ expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally block
| 'try' ':' block except_block+ [else_block] [finally block]
| 'try' ':' block except_star_block+ [else_block] [finally block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
(BT 0
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except_star_block:
| 'except' '*' expression ['as' NAME ] ':' Dblock
finally_block:
| 'finally' ':' block

# Match statement
match_stmt:

| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:

| star_named_expression ',' star_named_expressions?

| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression
patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern

| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| '"|'.closed_pattern+

closed_pattern:

literal_pattern
capture_pattern
wildcard_pattern
value_pattern

|

\

\

| group_pattern
| sequence_pattern
| mapping_pattern
|

class_pattern

# Literal patterns are used for equality and identity constraints
literal_ pattern:
| signed_number ! ('+' | '-"')
complex_number
strings

|

|

| 'None'
| 'True'
|

'False'
# Literal expressions are used to restrict permitted mapping pattern keys
literal expr:
| signed_number ! ('+' | '-")

complex_number
strings

\

|

| 'None'
| 'True'
|

'False'
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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:
‘ tnov NAME !(l‘l ‘ |(| | |=|)
wildcard_pattern:
| oo
value_pattern:
attr ! ('.! (! '=")
attr:
| name_or_attr '.' NAME
name_or_attr:
| attr
NAME
group_pattern:
| '"(' pattern '")'
sequence_pattern:
| '"[' maybe_sequence_pattern? ']'
' (' open_sequence_pattern? ')'
open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?
maybe_star_pattern:
| star_pattern
| pattern
star_pattern:
| '*' pattern_capture_target
| '*' wildcard _pattern
mapping_pattern:
‘ l{l l}l
(ZEF )

132 Chapter 10. SEEAYEEHTE




The Python Language Reference, A {ThRi# 3.12.11

(#2 E750)
| '"{' double_star_pattern ','? '}’
| '{' items_pattern ',' double_star pattern ','? '}'
| '"{' items_pattern ','? '}'
items_pattern:
| ', '.key_value_pattern+t
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_paramt+ [',']
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
| lambdef
(BT 0
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yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:

| star_expression (',' star_expression )+ [',']
| star_expression ','
|

star_expression

star_expression:
| '"*' bitwise_or

| expression
star_named_expressions: ','.star_named_expression+ [',']

star_named_expression:
| '"*' bitwise_or

| named_expression

assignment_expression:

| NAME ':=' ~ expression

named_expression:
| assignment_expression

| expression !':="'

disjunction:
| conjunction ('or' conjunction )+

| conjunction

conjunction:
| inversion ('and' inversion )+

| inversion

inversion:
| 'nmot' 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
1lt_bitwise_or

|

|

|

|

| gte_bitwise_or
| gt_bitwise_or

| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
|

is_bitwise_or

eq _bitwise_or: '==' bitwise_or
noteq bitwise_or:

| ("!=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or

(BT
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lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '~' bitwise_and
| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum
# Arithmetic operators
# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor
| '+' factor
| '-' factor
| '~' factor
| power
power:
| await_primary '**' factor
| await_primary
# Primary elements
# ,,,,,,,,,,,,,,,,
# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)", "obj"
await_primary:
(BT 0




The Python Language Reference, A {ThR# 3.12.11
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| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices:
| slice !',"
| ','.(slice | starred_expression)+ [',']
slice:
| [expression] ':' [expression] [':' [expression]
| named_expression
atom
| NAME
| 'True'
| 'False'
| "None'
| strings
| NUMBER
| (tuple | group | genexp)
| (list | listcomp)
| (dict | set | dictcomp | setcomp)
[
group
| '('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:

| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

]

(% 750

# lambda_parameters etc. duplicates parameters but without annotations

# or type comments, and if there's no comma after a parameter,

# a colon, not a close parenthesis.
#
lambda_parameters:

we expect

(For more, see parameters above.)

| lambda_slash_no_default lambda_param_no_default* lambda_param _with_default* [lambda_

—star_etc]

| lambda_slash with_default lambda_param with default*
lambda_param_no_default+ lambda_param_with_default*

|
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','

| lambda_param_no_default+ '/' &':'

lambda_slash_with_default:

| lambda_param_no_default* lambda_param_with_default+
| lambda_param no_default* lambda_param with_default+

[lambda_star_etc]
[lambda_star_etc]

(]
’

&'

(BT

~

136

Chapter 10. SEEMEZEITE




The Python Language Reference, A {ThRi# 3.12.11

(% 750

lambda_star_etc:
| '*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
| '"*' ',' lambda_param maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
| "**' lambda_param no_default

lambda_param_no_default:
| lambda_param ','
| lambda_param &':'
lambda_param_with_default:
| lambda_param default ','
| lambda_param default &':'
lambda_param_maybe_default:
| lambda_param default? ','
| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
| '"{'" (yield_expr | star_expressions) '='? [fstring_conversion] [fstring_ full format_
—spec] "}'
fstring_conversion:
[ "™!" NAME
fstring_full format_spec:
| '":' fstring_format_spec*
fstring format_spec:
| FSTRING_MIDDLE
| fstring_ replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END

string: STRING
strings: (fstring|string)+

list:
| '["'" [star_named_expressions] ']'

tuple:

| '('" [star_named expression ',' [star_named_expressions] 1 "'

set: '{' star_named_expressions '}'

| '{'" [double_starred kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:

| '"**' bitwise_or

| kvpair
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kvpair: expression ':' expression
# Comprehensions & Generators
for_if_clauses:
| for_if clause+
for_if_clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '[' named_expression for_if_ clauses ']'

setcomp:
| '"{' named_expression for_if_ clauses '}"'

genexp:
| '"('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
| '"{' kvpair for_if_ clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:

| args [','] &")'

args:

| ','.(starred_expression | ( assignment_expression | expression !':="'") !'=")+ [', '
—kwargs ]

| kwargs

kwargs:
| ','.kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| ','.kwarg_or_starred+
| ','.kwarg_or_double_starred+

starred_expression:

| '"*' expression

kwarg_or_starred:
| NAME '=' expression

| starred_expression

kwarg_or_double_starred:
| NAME '=' expression

| "**' expression

# ASSIGNMENT TARGETS

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:
| star_target !','

(BT
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| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ',
star_target:

[ '"*" (!'*' star_target)

| target_with star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| '(' target_with_star_atom ')'

| '(' [star_targets_tuple_seq] ')'

| '"['" [star_targets_list_seq] ']'
single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !'t_lookahead
t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary ' (' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: '"(' | '['" | '.!'
# Targets for del statements
# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

| '"(' del_target '")'

| '"('" [del_targets] ')'

| '['" [del_targets] ']'
# TYPING ELEMENTS
# ,,,,,,,,,,,,,,,
# type_expressions allow */** but ignore them

(BT 0
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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

# END OF THE GRAMMAR
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HAAF AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e Ellipsis Wﬁﬁﬁ:o
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 FIFRIEIFE N 1ib2to3; AL AL K Tools/scripts/2to3, ), 2to3-reference.

abstract base class -- fili% k%

MZEL TR ABC, EXfduck-ryping BI#b7E, BHEEET —FE SR O RYH =, Mz N HEAbR T
Bl hasater () WA TRIECH S H R (BIEERE A7 %) . ABCHIAT BRI, X
RIHFEGK 5 H A2, HAMIBERE isinstance () fl issubclass () FrAAT: TENL abe AR .
Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
B ) i (FE do M) . S ABREAMEL (FF import1ib. abe BIHH) . ARATPABIA abc
iR E H 2y ABC,

annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .

SR AR B bR B A TR T R, HAeRAR R SRR R B AR 2 o IO . ST R
E{’\J __annotations_ fﬁ?ﬁﬂi}%ﬁqj o

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI A NLH. BiES I
annotations-howto | (s F AR 1Y i S0 Bk o

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RHEF A TR BOR I PRI AR (B0 name=) SCEAEN W ETERTHATA ** B97
PCHLER A 25BIRUE, 3 1 5 FEPA X complex () BT I BT K7 S 4L

complex (real=3, imag=>5)

complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

complex (3, 5)
complex (* (3, 5))

B R R A A B . A7 ERRAEALIZ L7 5, ARETEY:, [ETHAR
AT R— A R P R (L2 B X0 5 TS Bt

7% Wparameter REFZLH , H W SHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
MR RIS L aenter () Fl__aexit () JiEKXtasync with A IREEIEA T o
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
& [l hasynchronous generator iterator BRE. BS5M Hasync der & XHIVMEREARFLL, ANFE
2T EAE vield Rk A= E— R fEasync for FEERHH A .
WARTE 248 50 AR e i g, (BERLUIH L TN AT BRI 48 70 A B K E. WIRFEEHE
FEREARE X, W AR AL .

— AP N R BT BB F awaic TR B F asyne for PARasyne with A,

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator FREUITBIZIIXTE .

WX G & T asynchronous iterator, 4 /__anext__ () JriKI I 23R [0l — W] R LKA T 5
A AR R R BUAR BB R — A vie1d Rk

T vield RURMEEEHERE, ICEPTRS (AR RMHERDY vy 1H4)) . 24 55 £ &
SR BEMIL__anexc_ () PRI S — DTSR QoA RO, B S M ESTFOL BRI AL B
i1#. 2 PEP 492 f PEP 525,

asynchronous iterable -- 525 ] {0k} 5%

— A PAFEasynce for iBAJHE NS . BT BRI aiter () IR E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT aiter () Rl_anext_ () FEMM S, anext_ () QHUR B —Aawaiable 3
%o async for AILF L ENIRM__anexc_ () FEIR BRI ERFXT R E B H G K —4>

StopAsyncIteration fpdy. H PEP 492 5| A,
attribute -- &1
KRB — ARG, EESH S REEAFRRG . 250k, RS o AT @M a W]
PAH 0.a REIHE.
WX R AV, RERB T SONATR IR Fo X 42 F IR IR A FR A E— X R g 2 v LA,
WA} setattr () o XAERYJBHRICEM AT REARTIN, MU AET getattr O FIKEL
awaitable -- WZEFENF 4
— AW HEawait FIRA P HXS S, WA coroutine U@ BA__await_ () FIERIXS. S0
PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
file object BENG TG F 7 A0 af %o T E I SO TR DA RIS (rb e, twbt B ' rb+ ) FTHF
E]’Jj(ﬁi sys.stdin.buffer., sys.stdout.buffer DA io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
J1iE S Wrext file T fRRENS LS str XFTREI LIRS .
borrowed reference -- & A 5| J1]
1£ Python ) C APL 1, 55128 —FXIR5 M, AR AREIFEARAGZG H. WXy
ZOEH SN EES A B — A B F8 5. B, B3R RIS v DARS BR A G 1 B 5 —strong reference
R E
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HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAEAIEEGS . PRAT R R SO A S i B KRS

FACPETRZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
ZIBIF413E bytearray PAK bytearray [ memoryview, JHABEEAEZIR ZFEHIEHR AT AR
XTG C HEEEAT R, X MR R AIH] 138 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

function, BRI JEFmethod %5, BT WIS LI T __ca1l ) TIIARRMSEHI)E TR
P XA

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TEwith iBASEEE X enter () Fl__exit_ () FEREHFERRSMN S . S0, PEP 343,

context variable -- |- F {25 H;
— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
AR, Prf 4 H AT NAE TR SEAH SR HES ], SR I AN IR R 5 7. fEL24E C-i%
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
MEFEAL BEFWKE . EfTT#Edasyne der AR S0 PEP 492,

coroutine function -- 8 %L
iR [l —>coroutine ST BREL . HIFERBOT @it asyne der IBAIRE X, A REE Fawait, asyne
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for Mlasync with 9&%%30 ﬁ%ﬁ‘ﬁ%éﬂ PEP 492 5| A,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERRR S G T2, EE ARG o A7 M a1 AT 2 DL o8 Ao 3L A2 SL B SC
EE

descriptor -- {{fjiA %
ATEN T get_ (), _set_ () B delete () FIEMME. Y—AREH RSN, &
HIRRR IS EAT A S TE B AR R B o K . BT, M ab RIRH. BB —A @ e
DTE a RIFHAPAERAFN b B 5, BAR b 2— kg, WA g k. H
FRA A AR B R 2 R B Python (1) 548, [ @1 2 BB E R LAY, IGREL. ik,
FREEYE. k. ESTEARTERME HE%.
BRI BN EZAEE, 1§55 =056 25 5 fiAER 0 85 .

dictionary -- it

— AN R, HoP AT B AR B A Y A BT DARATM R hash. () Fl_eq ()
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } RFAEM— M 0 B n * 2 B FIL. 2 WP 2. £E65
F ey L7

dictionary view -- 5= L ¢
M dict.keys (), dict.values () Fl dict.items () IR [EFIRFGHAR I F I . EITHRMEE T 500
ZEB—EESRE, XERE LA, PR A Y B . R L IR A o EOE
M Z%, B 1ist (dictview) ., Z Nl dict-views,

docstring -- R4 45 e
TERZE . REEEZ WS — A FRE R I PR P E . BRI i o 2w, (H
IR IR AT A HER . R __doc_ J@MH. T EMHTREBAY, Hite
FETOR G SO A R

duck-typing -- 1§~
Fo—FhFE S, B HFAMEEA PO G AR A i R B A BRI H 11, T2 B A T B
FES RN (CBRRART T, MRS T, IRAE EHEN ) TR O AR A
BT RAFACHE ]l o Ao if 2 A AR T R G . M 2RBLE ] type O B isinstance ()
Tﬁ;bﬂﬂo (EZEE R 728 M DA 4 58 2 VMR TE. ) A2 R hasattr O KLlS&EAFP
it

EAFP
SRIF ORI 2SS Y SCHEE X Fh Python 3 F A 4 5 WUtk 2 BE T 75 1 S BB M AR AE
FEAEARE B DRI AR S o X P AT PR KU B e SR Rz Ml e ry llexcepr ifA1) . T HARXT
N2 FTIELBYL WA, H LT C S iF 2 HAiE S .

expression -- ik,
AR S ME R A R OT. Bmihv, — PRI RIA T EZ O, A, RN,
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BEAFSRAOR LR, ENSRAH RN —ME. SF2HMEF AR, HAEIAE S WL
Rk IFEARRR I VERIL L W statement , Blfwnile. WIEMRE TEAMIERIER .
extension module -- § i ik
PA C 8 C++ BRI, f /] Python ) C API K 5iEF .0 AR P RIS #1752 AL,
f-string -- f- {5
WA B F B EIEEE AN AR RIS ST A R T L RS . S0
PEP 498,
file object -- SLEX %
SHANATEIR [ SCPERY APL (A7 read () B write () Z45VE) DA T E2RIEARTS . MR H A2
FERBAE], SO 5 RT AL BT BSR4 S0 . HA 2R A A7 A BB AR A AU ) (51 s o
N/ R IX ., B, %) UMl SR 25 R,
SEBR A RN SO S TR = ) UM, SR =t ) S ARG AR S, BT E
SFHE 1o e AT LRI 202 M open (0 BRI
file-like object -- SCPFTI%T 4
file object Wy [R] L] .
filesystem encoding and error handler -- 3 RS 4% X, 5 H A ALBR S
Python FJ ok M #4122 GE A5 745 FR AN ) 45/ E R G4t Unicode [1) 2w iA% = 5 A R AL FERS .
S 2R G G i g 2L AT ORI RE LD Al T K BETE 128 DU I 75 Hr . MR SCH R G i =G
VARAE I ARE, W API BREUFTBES2 5| & UnicodeError,
sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () Lﬁﬁﬂ%ﬂiﬁﬁ ﬂégﬁﬁ(j{
R G g = S A IR A S

filesystem encoding and error handler J24F Python J2 8 i# 1) PyConfig_Read () BRFCRELEN): HS
fﬁ] PyConfig 1] filesystem_encoding i filesystem_errors %}ﬂzﬁo

Y52 Wlocale encoding,

finder -- #r k%3
—Fh 2 E R F AR loader X4
TR ERS: THIEERE BLA sys.meta_path ffiff], AW ZLZBE X E A
sys.path_hooks ﬁ}ﬁ °
52 & 1R 35 Ao e 3 35 N import1ib DA TR Z 4075,

floor division -- [u] F U R :
] T AR R B e BRyE . ) BB BRE B A2 /7 o B, #ikxX 11 /7 a it
HEEWE 2, M5 ZMRA RSB EIERERE 2.75 o R (-11) // 4 2R -3 P2
-2.75 G T ASHEILER . W PEP 238

function -- PR
AT RA T R 2R I EAE R —2H 5] . P DA AR A B A A4 HAE R AR P T gl A
W Wparameter, method F1.:5 #2347,

function annotation -- pRELFR{E:
RIS R BOE 2 80R B Y annotation .
SRR T R A 327 0 BIAnPAR BRI 2 int SEOF LR E—4 int {H:

def sum_two_numbers(a: int, b: int) -> int:

return a + b

PR TE TR PR L 7410 5L —y
% W variable annotation #1 PEP 484, F Ak T IHINfE. 53152 [/ annotations-howto DA T fi#fd fH br
RSB o

__future__

future 7% &), from __future__ import <feature> TG/NIIREHE FKEAE A AT Python & A i A hk,
AR E I TEE TS SO i Y mi s . _ future  BEHSCRYICSE T AT BEMY feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

>>> import _ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- 2} 2%
R[] —A~generator iterator WAL ERERMBGIEERE, ARGSHETHAE vie1a £k U™
A — R HEE LS for-TEIAME BRI T next O BEZE—3REL.
W IR A AR KA, EAERELS L N AT RE R A R B R R E . WRFEFERLMAS X, 1
il AR DA GBS

generator iterator -- K 235 {0H%
generator IZI@UE)? BIEERIX S
B yield UGRPEFL IR, IEPITIRES (B RERHERDY wy 151) . M 2R E%
REWIERS, MBI EIRSEIAT R[] T15 U i 8 A A 1) 338 BR )

generator expression -- 22 i 25 ik X
R EERERBA . ERERG N EREA, JFHHRE 1 keyword:/for 4], &L T—4
JEFFAS B . ORI — AT e R keyword:/if Th]. PANE ARk S AN BB R — RS IME:

>>> sum(i*i for i in range (10)) # FH{E o0, 1, 4, ... 81 ZFn
285

generic function -- JZ XY R %%
SRS TR 2 B 52 BEAH [ B 1R 19 224 bR BT 01 RS o V1 st 2 ey 90808 30365 SH it s 7 2 (1 P WA
eS8
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %
A ZE b npe; JBHE R 1ist B dict XM E L. HT R 207 flEF.

WL S 2 B8R4 % . PEP 483, PEP 484, PEP 585 fll typing it

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEHAT VO #AEmT 2 SR GIL.

PMERIBIZSCHL “AAe A ™ ARty (RELASEANRORIRESUE I 8din) W% A ush, HoNTE
LAY BRAL PGS PR RE 2 BN R . FATIA, SOMRVERE M2 (S B AR AR IR A A, AT 4
INAESFRAS o

hash-based pyc -- K W75 pyc
ﬁm?@%iﬁm%ﬁﬁﬁ#%ﬁ@ﬁﬁﬁ%%iﬁﬁﬁﬁ%?%@%ﬁi#o%mﬂ%ﬁ?$
AL 0 2K 3

hashable -- W53y
G TE A A N RS A (ERTEA__hash_ () J7ik), HATLARIH A
MEHTHR (EHREAT a0 k) SBERRA T x5, WX QAR AT H R S 7
HILE R 25
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ %L Python H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W[ %4k} %
—FPREAS AR BB R T XF 4 . WA R RIE A P A2 (40 11st, str Fll tuple
) PARHEEIRP A RBIAN aict, ST % PABARATE L T iter () Jr¥RBKSEEL T sequence i
X __getitem () FEWHE XKML,

AR R TP T for MRFFPA S Z HA T E — DRSS (zip O, map (), )0 24—0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERUT ATEACRT G, ARE AT EIAN iter 0 303 H O BRI 5
for {42 H AN AR BEIREE A, QAN % K iy 24 22 5 I ORTEDG PR R fRAFIE s . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R
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YT G5E RIS T — DR BRI BIAMNEIR S 2 R P RE TS . 2884 (F
W List) FEVREFRIFHALA iter O BRBERAE for MHHR 6 AR 2724 — N A0 2% . AR
AE B B0 F AR 2238 088 ) 3R )i [ E 2 B AR R T R R ]2 AR R 5, Bl ok
B — a5

W25 B & typeiter.
CPython ¥ A5 — W HERAE X _iter () IWEK,

key function -- §t pR %l
SRR R PR A, 2 REAZ IR [l T HE BHRO P AT A S . B, locale.strxfrm()
AT AR A AR X HE P 295 A HE 7 B
Python 1A ¥ 2 T. A #K su vF 1 B o8 B8Ok 45 11 oo 2= 09 HE 62 2040 41 7 X H B A4 min 0
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

2 Fh AT LA — AN R B4, str.lower () ﬁ?ﬁﬂ%ﬂﬂ?ﬁ@ﬁ%ﬁd\gﬁﬁ?%%@ﬁo
B, BRER AT 1 ambda FEARAIEF AN lambda r: (r[0], r(2]). MM, operator.

attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller ( 75%@ iﬂ(lﬁ’]:/\*’jl_%%o

TR HEPHRT RPN E I i e 2 s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

OEEREPER BRSNS .. X PSS KA S TESE TR B R 2w A A E A S
WS 5 EAFP Jy =005 i b, HRr AU KA 1 7 154 .
TEZ LT, LBYL X580 “&F” Ml “EJEE}E” Z R ARG AR . B, DA AR
if key in mapping: return mappinglkey] ] REH THEREHAEZ 5 HAMLFEM mapping HF
BT key T H B o SR 1) AT S Ao T g kA EAFP S 2

lexical analyzer -- )7L 4> P 2%
2 BHIER G S Wioken,

list
—Ff Python PN Esequence, BIRA RHIFE, (HEERMT HAMGE F H B mIEeE%, Fohiimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| S5 X
AL EE—A P B o T A B T R I IR B G RN R — R BIE B . result = ['{:#04x}".
format (x) for x in range (256) 1if x % 2 == 0] %%‘ﬁi}ﬁ#/l\o;flj 255 ﬁlﬂmﬂ@+ﬁi&ﬁ?ﬂ1ﬁ
BNV AR (0x..) ML, Hifir A2 0k, WRE N range (256) HIHIIA TLEA S
AL,

loader -- MI# 2%
MBS, BUIE L exec_module () Ml create_module () F¥EPASLEH Loader
Ho INZARE A finder 1R8], F3iEZ

o EXRE AR E
e importlib.abc.Loader

« PEP 302

locale encoding -- % & X I 2R g% X
& Unix I, ‘B2 LC_CTYPE &5 XKW 44, BrPLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FKIXE .

7E Windows [, ‘&2 ANSIfUASTL (4: "cp1252™),
JE Android il VxWorks |, Python ffi ff] "utf-8" {ENiES K ZiLHE=.
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locale.getencoding () Hf%}ﬁ}iﬁ %ﬁﬁlﬁ%giﬁkéﬁﬁgiﬁﬁ o
512 il filesystem encoding and error handler

magic method -- JE&AR Jj ik
special method W3EIE 2[R .

mapping -- W5t
— Fh X EF AT = Atk L Bl T collections.abc.Mapping B collections.abc.
MutableMapping MG FL L FT AL E TT LAY AR A R o BERM R BT f14F dict, collections.
defaultdict, collections.OrderedDict W\& collections.Counter,

meta path finder -- JCER A $2 7%
sys.meta_path ISR IR EIK finder . TCBARET AR Spath entry finders FE4E RIRAHFFAAH ] o

{58 A importlib.abc.MetaPathFinder | fRICESAE Hoen i sC M 5.

metaclass -- JtH
—F T AIERNE. K A ERL . BFMAEEY R, TRNTHEZ LR =ASHOF 0 M
W2 . KGRI T XT3 ) G 1E 5 A 2 PRt — AN ERIASEH . Python B4 52 ACKE T 7T AR B &
Xtk K H P RGEARFREXATH, E4FE IR, oA FE AR S m JoHE i Ty %
EAICHH TICsREET R H & SRR et IRERT S A8 . SCElngl, AT 24E5 .
WEZHEHESILTE.

method -- Jj i
TER TR S BRE . WERAVERIZ M LB — AN @R R, 5 2 RIS BN S A A —
Aargument GBI AN N self). &I function Flnested scope.

method resolution order -- J5 V1@ bR 3
T T T 55 2 A A AR B D1 B A R I T . 5 2 15 python_2.3_mro T H 2.3 KA UE
Python eSS BT 55 F R R -

module
X5 Python ARG —FPH BNy o ARG M A ar 44 25 (0], PIEL4EE Python X4, #4
Ben i importing BEVERIN 2L E] Python H1,

55 Wpackage.
module spec -- ELHe LR
—A g asnl, s HT ISR X S AEE . & importlib.machinery.ModuleSpec
2B
HiE S AR AL LA
MRO
Z: Wmethod resolution order .
mutable -- R[ZEX} %
AT AT DATE RS 1a () BRAEREE SO0 R U U . 5315 Wimmutable

named tuple -- H #5041
Al “HATTH” o] AR | oo, I HIHEH RS [ uRE et PR E ok v i 28y
R, DA AY B I ] B A AR
FHNERMETHL T, 35 tine. localtime () fl os.stat () WJIRIEME. 75— 72

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance (sys.float_info, tuple) # BT u4d
True
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HEAEZATTAH RN ELRA (i Lamsl ) o sesh, B4 ol nl e i e XN tuple 4
AR E AR E £ PRI F By Oy ORI . X AR R AT Lo s, siE Wl A 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁ@ﬁz collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N BN R4 I i @ish

namespace -- iy % %3 [A]
A ARSI T . a2 A R SRANER, AR PiREMS =0 (E)
V2N o fir g 23 AL By 1k iy 2 o 5ok SCRFBEUE . B, %K builtins.open 5 os.open ()
R B A AR X 4y o i 44 2 () 3 2k B MRS S BB A ek 5k 35 B 412 55 ] e
H‘[ZE?FVIFO Wﬂﬂlﬁ], random.seed () B{ itertools.islice () ﬁfﬂF%{i%EﬁTﬁ%Qﬁ%Hﬂ random
Y itertools LI HISLILH) .

namespace package -- iy #%3 [A]{
— M HIE TR 2 as i package . fin 4 23 (BT AR SEAR KR, BART & e A [ Tregular
package IR ENTEA __init .py fF.

44 2 A SR LA o] B 2226 () A JE R I A0 . AEHAME DU, WIHEEEE i regular package.
BTEZEE, SR PEP 420 fl4 & =1 ¢,
A2 Wmodule

nested scope -- tx £ g,
TE—AE GEBE NG HASERIEE ). BN, 77— R e LRI R 4T A | R B AS i . v
R FEGERA R X5 A SO TR TCA . Rl As B S ER 2 BR T e N 2 VE A k. 2800,
2R RS WER T2 R4 %S0, ilidnonlocal XA FLIFE AINZME .

new-style class -- F AR
X B wTE N H T A O G 2 R IHFRTE . FERC A Python AR H, AT BraC 28RBS 1l
Python H#f B RiGF, W__siots . ks, FHEEME. _ geratcribure (). FERF
object -- Xf %
R EARES (EMEsiE) PARTE AT () B9EdE. object th @ fTfulnew-style class 1) T
EHEES
(0
— PPl TR R B H L 1Y) Python module. MAEAR EIE, 2 HA __path JEYER
Python 53t

Y2 Wregular package Flnamespace package .

parameter -- JE 5
Junction (BH7%) & A4 Sk, B8 e R DARZ I — A argument  (SU{ERLEREOLT, £
MNEZ). AIMES:

* positional-or-keyword : (i BB T, HHE—ATMER 1 F 520 AR DAY X 525 Sk
BARSES . EXREVAMES R, BRI foo Al bar:

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, $8E—HAEHL A E L ANSE (WRMELS il 1 ek HoE
SIS HNIERENZ G & A/ FRREX, HIAITR I posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UBRKHEF, $5E—DHEEHE XEFEANSE. (RKEFES e
HEUE XTES YR P& AR BT S B TE L MR BB S 2 B —1 * KE X,
BN R TR kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... J

« var-positional: WIAZ{E, 4552 ] ABR A — MEEECR I AL E SHR S (e FAh
BZERZNMESHZIG). ZMESELIEES LRI * E X, BIATHEL args:
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[def func (*args, **kwargs): ... }

o var-keyword: FIAZKHET, $57E AT DARBME R HCR Y R T 28 (MO IS C B 2%
BYSHLIG). RSB S ARETING « K23, BIA LR kwargs.

TS AT VALRI 5 E PTEANne S 4, ] AS L il e S H0di s B

2 Wargument RiIEFSH . S EESHX PP HE ILE B, inspect.Parameter 28, FHiLE
L —7PA K PEP 362,

path entry -- J%fE A N
import path FE—ANEEMNLE, SWipath based finder [ RIS A RIS,

path entry finder -- #5145 A 1A HE 3%
F—a] XS sys.path_hooks (RBlipath entry hook) i& 8] [] finder, WP %52 GEE i path entry
e LA .
1§57 importlib.abc.PathEntryFinder DA T REEIEA D& AT LIRS

path entry hook -- P42 A LT
AT AT A A AT i path eniry TP BT T RERS ] sys  path hooks
B FER [0]— path entry finder .

path based finder -- 3% J- B A 6 2%
BN —FhTsb 2 £ 305 FIHE—ANimport path FHEFRAIHL

path-like object -- ZEFRJA} 4
KB RGBSR RN R A — D RRHEN str B0 bytes Xf R, B[
PAR— I T os.pathLike PRAYXIG. —ANSCHF os.PathLike WM R ATE LA os.
fspath () @é&i?fﬁ&jﬂ str 3?‘%‘ bytes %ﬂﬂgiﬁ:géﬁ%ﬁé7 os.fsdecode () il os.fsencode ()
AP I R R AT str B bytes RAIRYLER . TS ZH PEP 519 5] A 1.

PEP
“Python 2 UL HYIELHTE . —A> PEP gije— (i 30k, Ik Python A IKARALEE., Bl
7R~ Python [R5 R IE S b BE B A8 . PEP [ 24 H (O A 11 B2 AR HURS T S SRR P 1) S P 356
B

PEP [ VA48 th BB R P, WAL DO R IRV 158 LA B R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IAEE A STAELEAE I T E T S0, RCREAS IR B WARIC A SR

%10, PEP 1.

portion -- {54y
F I — A~ fir 24 25 A I B H s N SCE G (AT BEAF T — A zip U, Bk sE UL PEP
420,

positional argument -- {3/ ¥4 23 %
2 Wargument ,

provisional API -- #]%¢ API
B € AP ZHE0A RCHFIRAEARHE FE Y 0] 5 AR A MR PR UEZ AN Y T e 11 . AR IR 3 i R
A ERUIE, EHREHPARONEE, BT RETEA% DI R BT A LRI O 26T 10 5 R 3
FRHE (HRAERRIZED ). WAESOFA SR IET - UE APT I Z HIR % 23 1™
FELA PRI 1 A BT AR BB 2 X R

B2 0BT 5 APLRDE, ]S AARA R S “ I G iRt Jr 587 —— AT M) RE A A I
HRJL AT BESE SRR B — b i) S5 ARA AR TT 5

DAL B RE SR VAR PR R SE AN WD, A TR MR R I R BT B BT IR . 3 O PEP
411,

provisional package -- ¥ % {u
Z: W provisional API

Python 3000
Python 3.x S ABEAIINERT (XA FPAERAS 3 19 KA 8 TE I MBI i BL T ) o A7 IS oo
'5'?\] “Py3k” .
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Pythonic
TS0 el — B AR S B4 1 Python 55 5 B KUSRIERE: i AN 2 ik P At 0 55 P
AR &R SEBACRS . (5140, Python [ F KU 2 i ) o r TR B ER M T — A P AW S b iy ey

TCR. W HAEF B RS, RIS Python B AT I S R 6 — 7T Eids:

for i in range(len(food)):
print (food[i])

TR I Y B it B Pythonic 7 352 X HERY:

for piece in food:

print (piece)
.

qualified name -- fiL 5 %55
—NPAS SRR, BRI 4 R VR I EHZ A b SRR S R R B
127, MKE X PEP 3155, W fem 2 REN S, BRE SR SR Z 412

>>> class C:
class D:
def meth (self):
pass

>>> C.___qualname

YC'

>>> C.D._ _qualname

'C.D'

>>> C.D.meth.__qualname_
'C.D.meth'

TG AR, TR E & AR AR IZ B DA 2 B A B A, o e A A Y
ALHL, T email .mime. text:

>>> import email.mime.text
>>> email .mime.text. name

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT U5 AT A SR, 2R S . ALY E A7,
HE|Hit ok A gk, B S aEA 2RI 51 H T1EE Python AR i@ & A 1T I, {H
Tilz'?zCJ%;hon LI KHEITR. FF AW LA sys.getrefcount () BREICR IRAIHFE X L1
5] AT

regular package -- F5 AL
g8 package, BIIEEH —1 __init_ .py AR HE R,

%2 Wnamespace package .

__slots__
— BRSNS R R S 1 SR R T R R SR 1 R A IAE . BRI TG
RFAT, BRBERGFHHALY), B RRETEDEIE I T R, BIARFE N AR Y R, FF
HHE A5 KR

sequence
—Fhiterable, ©XFFME__getitem () FRERI AR EFR G T RBUK TRV, I E X
T—MREFIKEMN_1en () ¥, WEFFHIEBA List, str, tuple fll bytes 5. WHHE
AR dict Wl F getitem () Rl __len_ (), {HEHIAZABS AR TS, KoHE ML
W hashable SET AN B EBECEERILE.

collections.abc.Sequence EFEE ?’k = é’é ,:HE X T — /[\ i Eli ';% E’\J ?ﬁ =, B T{igetitemi ()
*ﬂ;ﬁlen;ﬁ(}iﬂﬁﬁ,iﬁﬁ%ﬁﬂj’count(),index(),;ﬁcontains;ﬁ()%ﬂ;ﬁreversed;ﬁ()o§Z£@EK§L
JEE: TR RBUN DA register O SREAMEN . ZARECE JGE 7T EMEZ S0, 5SS
P HRAE
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set comprehension -- 4 &S5
AL AR IEAX S R A BB TCE R I S5 R AT — M BB, results = {c for c
in 'abracadabra' if c¢ not in 'abce'} BWHENFELARES (', 'd'}. WA, B4 5T

\=

BRI

single dispatch -- YR
—Fgeneric function 53YRIE, HLIRET BASEI R BORIERET) .

slice -- Y )
HHH WA TR Esequence 1) —FR XS . VIR @ FARPRICROGIER, 7 11 P4 HEIL
MNPAE S0 BRI AT, Bl variable name[1:3:51. 355 (FAR) WRCTENTREEA s1ice X
%,

soft deprecated -- ;37 1]
WK FE A APL A W AEF S SRS, (BT A R U2 %4 . X RER) APT SRR
FAESCR HIF R, (BN — 2 T e g .
@ FE MR, BN APL Rt A 2 & 5 &S .
Z: I, PEP 387: Soft Deprecation,

special method -- $55% J5
— e Python [ M Y73, HSRXFEAN R BUA TR BRI QnAE I 4 55 . 3X A YA 24 FREY
HRACHABTRIZ . KRR B SR S AT 7k 7 ik 4 AR

statement -- 41
HAERRFE (— MU “H) BRI, — 2B R DR — A expression SN AT
ZENY, BlNif, while B fors

static type checker -- FFARAIAE 25
BEHL Python URD H HEAT /A, LA R ARG N PF 5 85 R AN LR . Bl S ik 2w AKX
typing fEH,

strong reference -- 5 5| H
TE Python [ C AP Hr, 5R5| H @38 MHea 5| AR BTl A Xt 2 m5 | H . ZE0lEs | H i n]
P py_tNCREF () ARIKEGRT | TALEMERS | B rlE i py_DECREF () SKBEILE

Py_NewRef () PRI TR —MRTRAEG . 85, SR B 3EA SRS | 7R S e
iZ55 | FJE A py_DECREF () BREL, DARESH| A .

Fig S fborrowed reference.

text encoding -- 3L A g% 3\
1 Python 1, —ANFAFHRZ—H Unicode 55 (FEFEH U+0000--U+10FFFF) . N T FEAH L5 —
MERER, EREHTFIME A —BFT.

e 1 15 211 KA o e s e D5 11 € B 1 1S e 5 2271 e s TR B €SS i S i
7.

BN SCA AL Zithas, EOIBGENRN” SR

text file -- SCAS Lk
— MBS LS str MG file object. 38 H— A SCA SO S B2 1 18] —ANTH ] 75 9 B0 T B
B4k Brext encoding. SCASCAF MBI FALFE PASCAA L (1o 8¢ 'w') TS, sys.stdin,

sys.stdout PAR io. StringIO EI/‘J;WIJO
TS Fbinary file T fEREWSTLE 5 1 23 £ BISCHXTA.
JEAF
—ANEARRS/NETG, feliE i 5 SR 9998 A . AR, BT AV BEA. AT
EIH IR ICRFIR .
tokenize FIHXTANERE T Python fTAVE D HTHR . token SIS T XA FEITRIMGEE
triple-quoted string -- =5 '35
HRAW =AESENES (1) siFB51S ) WS efEDRESERSH—A5 15
P FAFER B 2R, BEFZF AL ENARFRTEFAT R N SR L8 L 555 FG |
5, I Hnl DABSER Z AT o i (0 IR HEAF . TEGR S SURY A 8 B e B4 A
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type

Python X{ %y KA E B R T AMIE X SE A AR EM A, X508 0] i o
H crass_ JgMRUTAEEH type (obj) RIKEL.

type alias -- %5 4,

—ANRBA [ SGA), AT AU SRR AR AR IRAT o
KB BRI R A 22 . Biln:

e 7
def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

AT DA R g e

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) —-> list[Color]:

pass

Z 0L typing fll PEP 484, oAt HI) RE R A4 -

type hint -- J3RI74: i

annotation HAERE . RIEME. BREINIE S SR [BH{E R E TV 262 .

RAUR RS2 AR A AN /2 Python BYSRFIBR, (HEATX A X2 a5 2 WAL BILARET
IDE SEE ARG M4 5 E A

AR KBRS B B fE T DAV typing. get_type_hints () JRUIA], {HJREBAE &N
AATPA,

Z: U typing Ml PEP 484, HAA7XF B RERYTEAR A -

universal newlines -- i I #i47

RSO TR, AT BT A B B A AR Unix AT SR \nr s Win-
dows E(Jé/‘jﬁg "\r\n"' [/y\&la}ﬂi Macintosh E{’(Jé/\]fé "\r', 72%)'1[, PEP 278 74!:[] PEP 3116 74‘:[] bytes.
splitlines () [ fR¥EZ HEBEM.

variable annotation -- 28 Fiii:

AR BB K M annotation.,
AR A RSB PERT, A TRk IR

class C:
field: 'annotation'

A EAREE PO R 2w  BIUNAT 2 B U2 int RAUAY(E:

[count: int = 0

AR AR VEYR A AR UL A7 2 0 AALIE 2] —17 s
Z: I function annotation, PEP 484 F1 PEP 526, Hrpd#iA T ThEE. 75152 % annotations-howto DA T
SR PR Ay ) B A S B

virtual environment -- Ji 0 3555

BRI MR B0 FIERE, S0 Python NS AL £S04 AN 1 Python 43 A 60 R
ST HIBNF— RS Lzt 7Ry A Python AP 94T o

HZ venv,

virtual machine -- L1

— G el E TR Python FEUNL AT AT T 1y W i & I AL Il byrecode

Zen of Python -- Python 2§l

S Python AR N 5372, A THM S HEHAXMES . &6 HEARNEEL EEARR
Frhi A import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 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 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 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.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, 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, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

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
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#§
uu BELERAL 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 i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

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 fER KT kqueue FY4 & AT A H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<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/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

MR BAE R GRS FF, W hashlib, posix, ss1, crypt i F OpenSSL AR B PERE . BEA, Python
i) Windows Fl macOS Z45F2E 7 1] e 2355 OpenSSL FEREIAS, B AFRATHAE LA HE—1> OpenSSL 4 1]
HEREIAS . X OpenSSL 3.0 it I Ho G4 fi A= A, ¥4fi il Apache ¥FR[iE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
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.
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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
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

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining

(BETID
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(#2 E50)
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
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

(B L)

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE T

—-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:
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1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

(B L)

C.3.18 W3C C14N X EH

test A H) C14N 2.0 MRLE (Lib/test/xmltestdata/c14n-20/) $EEEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop HIHLE H T SoX Ti H ) g771.c SR EREARTD . htps://sourceforge.net/projects/sox/files/sox/12.

17.7/s0x-12.17.7.tar.gz

B AR /2 Sun Microsystems, Inc. f)7™ i AT TCFRHIHLE T i 7T DAFS DLBiOi8 el e AR

Hy i FEA A} 3 o
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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.

AL Sun JEACTD AR 2 A 3245 H. Sun Microsystems, Inc. 354 45 PR HAE AT . HE4E
1B el Bl A .

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.

TEALATI%OL T Sun Microsystems, Inc. AN AL AT A S A 51 2k sl CHAARFIR G L )BT S
Srp i E 15T, BIGE Sun R AR BE A AR IR T .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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APPENDIX D

RRILER B

Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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BRAFFEFHEELK, 11
=(F5%%),86
i (27), 101
<(hE)
operator, 83
<<
operator, 82
<<=

B A, 91
operator, 83

operator, 83

B R A, 91

-(FFH)
B HE X, 115
TERBOR A+, 79
ATHEERFHEFHEFATAR, 11
kE N, 41
A8 5 4, 90

operator, 83
->

B HATE, 115
> (XK L5)

operator, 83
>=

operator, 83
>>

operator, 82

>>=
B E, 01
>>>, 141
@ (ar)
operator, 82
B oE X 115
KEX, 116
(1 (FiE5)
T#%, 78

Fl xR, 73
TR E B ARSI R F, 90

\N

\n

\r

\t

\U

\u

\v

\x

#XJFF, 10
#7510
#7510
# X Jr75l, 10
#7510
#XJFF, 10
#3710
#7510

NCEED

A

operator, 83

9 1A, 91

_ (FXI&)

—r

BFFHERR, 13
R, 8

., WRH,8

__abs__ () (object F ) ,48

_add__() (object FiE) ,47
aenter__ () (object 77‘/2) ,53
aexit__ () (object 7]”/%) ,53
aiter_ () (object 7‘7”]35') ,52

__all  (TikayHesk/E ), 96

_and__ () (object 7}‘%) , 47
anext_ () (agen ¥ ¥) ,77
anext__ () (object Fi) ,52

annotations__ (BB M), 21
annotations__ (A2Ht /& M), 24
annotations__ (X FM), 27
annotations__ (function JB) ,22
annotations_ (module E,"[‘i) , 26
annotations__ (type EH) ,27
await__ () (object F ) ,5l
bases__ (£ &), 27

__bases___ (type }:%‘f.&-‘) , 27

bool () (XT %\7]‘/{:), 45

bool () (object 7}’&) , 36
buffer_ () (Object 7\7”435') , 49
bytes_ () (object F i) ,34

cached_ (3B 1E), 24
cached__ (module BM) ,25

\ (R _call__ () (3 %7ik), 8l
#Xr 3,10 _call_() (object Fik) ,45
W __cause__ (5% Fh), 94
# X JF 3, 10 _ceil () (object i) ,48
\a __class__ (Ep|EH), 28
X FF, 10 __class__ (Fik¥51),42
\b __class__ (323 BH), 37
%Xﬁﬁj’ 10 __class___ (ObjeCt }%‘]&) ,28
\f __class_getitem_ () (object %F i) ,43
#3310 __classcell (X4 &=R4&H), 42
178 =5l



The Python Language Reference, A {ThRi# 3.12.11

__closure__ (HFEMH), 21
_ _closure_ (functlon )= fi) , 21
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_ future_ , 145
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179



The Python Language Reference, A {ThR# 3.12.11

__package___ (module E‘ﬁ) ,25
__path__ (183 &), 24

__path__ (module EH) ,25
_pos__() (object FiE) ,48
__pow__ () (object 7}‘/‘{‘) , 47
__prepare__ (LK Fik), 42
__qualname___ (function }%‘]ﬁ) ,22
__qualname__ (type EM) ,27
_radd__ () (object F @) ,47
_rand__ () (object F @) ,47
__rdivmod__() (object F i) ,47

__release_buffer () (object 7\?&) ,49

_repr__() (object Fi) ,34
__reversed_ () (object F @) ,46
__rfloordiv__ () (object Fik) ,47
_rlshift_ () (object F ) ,47
_ _rmatmul__ () (object 7]’]55') , 47

__rmod__ () (Object 7\7,‘2) , 47
_rmul__ () (object Fik) ,47
__ror__ () (Object 7‘7‘/2) , 47
__round__ () (object jf/f) ,48
__rpow__() (object FiE) ,47
__rrshift_ () (object 7‘7”/%’) , 47
_rshift_ () (object F i) ,47
__rsub__ () (Object f&:—) , 47
__rtruediv__ () (object jf/f) , 47
__rxor__ () (object jy’&) , 47

__self_ (Fi&EMH),22

_ self (method Eﬁ]‘i) ,23
_set_ () (object F¥) ,38
__set_name__ () (object 7\7‘/‘1\5) , 40
__setattr__ () (object 7‘]‘&) , 37
_ _setitem_ () (object 7f¢£) , 46
_ slots_ ,152

__spec__ (13 /F 1), 24

__spec__ (module JEM) ,25

__str__ () (object 7\7‘/2) , 34
_sub__() (object Fik) ,47
__subclasscheck__ () (type 7\7’«‘2) , 43
__subclasses__ () (type ﬁ&') ,27

__traceback_ (7%‘%45;7’&), 94
_ truediv__ () (object F ) ,47
__trunc__ () (object 7}‘&) ,48
__type_params___ (function attribute), 21
__type_params__ (£ E), 27
__type_params__ (function &) ,22
__type_params__ (type EH) ,27
_xor__() (object Fik) ,47
{(} (JL3E7)
FHELER, 74
BAFHEFEELRN, 11
Ee#eR, 73
| (B2%)
operator, 83

58 AE, 91
~ (IR

operator, 81

==
operator, 86
T4, 19, 20,78
T AE, 90
RTER L, 17
F %55
object —— X#%,19
AT HA
F%4,33
AHEXNR, 17
7, 82
i
arithmetic operation, 81
%L operation, 83
“HH BT EAE, 13
KL, 123
R Z, 28
5%
operator, 87
1E R 8, 55, 56
REF.8
W AT, 5,6, 10
H R
attribute -- B, 18
attribute —-- ./%‘fﬁ, iiiﬂ, 18
method —- F i, 153
I, 56
HELE
PYTHONHASHSEED, 36
PYTHONNODEBUGRANGES, 30
PYTHONPATH, 68
P B EX
function -- H#, 21
function -- BW# call, 80
method -- ¥ 3,22
B P B SR #
object —-- X #£,21,80, 114
FP B R X 7 %
object —- Xt %,22
Al %
import, 96
TR, 82
B
operation, 82

&7, 123
o3

list, 73
T4, 19,72

Z47,6

KA, N, 28

KAFS, 119

% LA
attribute -- &M, 28
attribute —— & RIH, 28
call, 81
object —-- X £, 26,28, 81
call, 26, 81

180



The Python Language Reference, A {ThRi# 3.12.11

&5 #1E, 19
%1% 77, 108
KB, 33
REHA termination model, 58
9
global name, 98
name, 55, 90, 95, 96, 114, 116
HA, 116
G RER (FXH) .5
G
W& & %, 98
%, 6
B FEE, 13
fT4M, 5
fT##.5.6
friE % 6
FkrHA
integer, 19
i,
dictionary -- FH#, 74
iterable —— H %Rt £, 87
T B #OR A+, 80
AT 25, 5
fiRL 4%
name, 93
B, 123
T, 5
AU, 6
&%, 4
BT
c, 18,19, 24, 83
Java, 19
BEEN 4
R
Wr=,92
1, 81
TR AE
attribute -- &M, 90
class attribute —- B4, 26
statement —-- iE47], 20,90
target list, 90
T4, 90
1 4,91
#iE, 91
AR HY, 92
kL] attribute —— JB M, 28
TR AE R34 R, 86
R
1%, 32
BAEH T, 63
#UF 7,10
BxETF.8
BN, 124
EHEA, 14
£5,72
KR, 87
% EAT, S
EXE 4

name, 90
EH
operator, 33
#H¥
import, 63
path, 63
THIE, 63
2 58
HIR AL, 58
bt 74
S/, 74
EHRA
object —— XT%,20
3k, 81
Y
KAH, 87
BEA
method -- ¥ 3, 149
A

parameter —-- % value, 115

A

abs

WE R, 48

abstract base class -- & &%, 141

aclose () (agen 7‘]‘&) , 718
and
operator, 85
1, 83
annotation -- #riE, 141
annotations
function —- E#, 115
argument —-- 72%{(
function -- H#, 21
B EE X, 115
VR E %, 79
argument —-- H ¥, 141
arithmetic
conversion, 71
operation, — 34, 81
operation, # H, 81
array
module, 20
as
except 4], 103
import &4 statement, 96
match iEA4], 107
X425, 95,103, 105, 107
with &4, 105

as #X, or ERX, WHEK, FEMFEK, 109

ASCII, 4,9
asend() (agen F¥&) ,77
assert

statement -- iEA], 92
AssertionError

FH, 92
async

xeEF, 117
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async def

statement —- EA], 117
async for
statement —- iEA], 117
ST, 73
async with
statement —- JEA], 118
asynchronous context manager —-— 9‘/}; +T

X 5, 142
asynchronous generator —- ¢354 R &
asynchronous iterator —- %% f¢#, 23
function -- H#, 23
asynchronous generator —— 354 j £&, 142
asynchronous generator iterator -- % 4
s R AR, 142
asynchronous iterable -- 7 */F T’Tl%ﬁ.ﬁ z,
142
asynchronous iterator —- %*/FJ%TJQ%E, 142
athrow() (agen Fi) ,78
atom, 71
attribute —- E‘ﬁ, 18
class, 26
M B, 93
51/, 78
ZA R, 18
Kok, 18
%A, 28
A fE, 90
T, class, 26
T, 2k 5K, 28
attribute —- J&k, 142
AttributeError
%%’78
await
‘gz 81,117
ST, 73
awaitable —- TJT%?#X‘J’%, 142

B
b
FYEFEMEO
o"
FREFHEHMEO
BDFL, 142
binary file —— Z3t4| C{F, 142
block, 55
code, 55
BNF, 4, 71
borrowed reference —-— 1%)\3[)"?],142
break
statement —— JEA], 95,102, 104, 105
builtins
module, 123
bytearray, 20
bytecode —- ?"YVPEE,ZS
bytecode —- ?%5%,143
bytes-like object -- FH A £, 143

c, 10
E=, 18, 19,24, 83
c #4143
call, 79
function —-- @%ﬁ 21, 80
method —- ffi" 80
procedure, 89
WE ® %, 80
W& 77 %, 80
SEH, 45, 81
Jil P B & X function —— E#, 80
KL, 81
k3t 4,26, 81
callable —- ﬂlﬁrﬂﬁ%
object —— X %,21,79
callable —-- Wﬁ)ﬂﬁ?&, 143
callback —- E]i)ﬁ, 143
case
match, 107
Kb 107
case 3,108
chaining
54,94
A, 83
chr
NERH 19
class, 143
attribute -- B, 26
attribute —— B {HE, 26

body, 42

name, 116

object —- X%, 26,81,116

statement —- B4, 116

E 3, 93,116

2, 28

1% 2, 33
class variable —- ?‘é”‘%, 143
clause, 101
clear () (frame 7‘]‘,/2) , 32
close () (coroutine ji/f) ,52
close () (generator 7\7'4‘2%) , 76

co_argcount (KALAT 2 2 14), 28
co_argcount (codeobject /%’IL&._) ,29
co_cellvars (KA £ & 14), 28
co_cellvars (codeobject BM) ,29
co_code (K AT 2 & 1), 28

co_code (codeobject F%"fé) , 29
co_consts (KA £ /& 1), 28
co_consts (codeobject /%’]‘i) , 29
co_filename (XALRT £ 5 14), 28
co_filename (codeobject BM) ,29
co_firstlineno (XL} £ &), 28
co_firstlineno (codeobject Ey’fi) , 29
co_flags (RAGx} % 1), 28

co_flags (codeobject EM) ,29
co_freevars (FRART £ 5 14), 28
co_freevars (codeobject JBM) ,29
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co_kwonlyargcount (X Ahx}f £ % M), 28

co_kwonlyargcount (codeobject Ev‘]‘i) ,29

co_lines () (codeobject j]”/%) , 30
co_lnotab (KA} % /& 1), 28
co_lnotab (codeobject EBM) ,29
co_name (AL} % & 1), 28

co_names (XA} % & 1), 28

co_names (codeobject E‘Iﬁ) ,29
co_name (codeobject )%‘fi) ,29
co_nlocals (K&t 2 &), 28
co_nlocals (codeobject EMH) ,29
co_positions () (codeobject 7]”/%) s
co_posonlyargcount (AR AT £ 5 1H), 28

co_posonlyargcount (codeobject EM) ,29

co_qualname (FRALRT £ 5 1), 28
co_qualname (codeobject BM) ,29
co_stacksize (K3t £ )% M), 28
co_stacksize (codeobject F’%‘ﬁ) ,29
co_varnames (KA 2 /& M), 28
co_varnames (codeobject /%’L&L) ,29
code

block, 55
collections

module, 20
complex number —- £ ¥, 143
compound

statement -- EA, 101
context manager —- | [N XA&HHE, 49
context manager -—-— L'FX%EE%, 143
context variable —-- ,t—]?jﬁﬁ, 143
contiguous —-— Eéé':’ 143
continue

statement —-- &4, 95, 102, 104, 105
conversion

arithmetic, 71

string, 34, 89
coroutine —- WAE, 51,75

function -- I%!%j(, 23
coroutine —-- W%, 143
coroutine function -- TJWE@%L 143
CPython, 144

D

dangling

else, 101
dbm.gnu

module, 21
dbm.ndbm

module, 21
decorator —-— E‘é{’t’#ﬁ%&, 144
DEDENT 4%, 6, 101
def

statement —- i%@, 114
del

statement -- &4, 33,93
descriptor —-- %3&%&’ 144
destructor, 33, 90
dictionary —-- ?Jﬂi—

object —-- X £, 20, 26, 35,74, 78,91
#eA, 74
B 7R, 74

dictionary —- FH#, 144

dictionary comprehension —--— ?;ﬁ\i%ﬁ%ﬁ, 144

dictionary view -- ?ﬁ-?ﬂ@,144
division, 82
divmod

W E ® A 47
docstring —- X%?—ﬁi$, 116
docstring —- X%?ﬁ‘%s 144
duck-typing —-— Tg%?’éﬁ, 144

E
e

KFrFwELA, 13
EAFP, 144
elif

*g= 102
Ellipsis

object —— X4, 18
else

dangling, 101

495 102104

kR, 86
eval

WE &, 98, 124
exc_info (f£ sys 23 P), 32
except

X4, 103
except_star

XHF, 104
exec

W E &%, 98

expression -- FikZ, 71
generator —-— éﬁk%ﬁ, 74
lambda, 86, 116
list, 87,89
statement —— i%/a],89
41k, 85, 86
yield, 74

expression —-— %?iih, 144

extension module —-— ff%fﬁﬁ%, 145

F
£1

BAFHEFHEME 10

AT EFEM 10
f-string —— f-F{F &, 145
f_back (M/Z M), 31
f_back (frame M) ,31
f_builtins (MUEMH), 31
f_builtins (frame &) , 31
f_code (M3 M), 31
f_code (frame EM) , 31
f_globals (Mi/EE), 31
f_globals (frame /%’Ti) , 31

£"
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f_lasti (W/EM), 31
f_lasti (frame EM) , 31
f_lineno (M%), 31
f_lineno (frame @MW) ,31
f_locals (W/E M), 31
f_locals (frame f%"f_&..) , 31
f_trace (M/&MH), 31
f trace_lines (Tﬁ/ﬁ%’}i), 31
f_trace_lines (frame }.’%‘l‘i) ,31
f_trace_opcodes (’i’ﬁ/ﬁ%'fi), 31
f_trace_opcodes (frame EM) , 31
f_trace (frame @’ﬁ) , 31
False, 19
file object -- XX %, 145
file-like object —- X P& %, 145
filesystem encoding and error handler --
X2 G s R G iR LR B, 145

finally

%425, 93,95, 103, 105
find_spec

finder -- %f&w%%, 63
finder -- _45&%%, 63

find_spec, 63
finder —- ﬁiﬂi‘%ﬁa 145

float

WE &, 48
floor division —- @TEX?&%E, 145
for

statement -- iEA4], 95,102

EHRFAF,73
format () (N %7_54&}5()
_str__ () (¥ RF %), 34
Fortran % %%, 143
frame —- r]’ﬁ
object —— X 4,31
#AT, 55, 116
free
variable, 56

from
import &4 statement, 553,96
k42T, 74,95
yield from Fik=R,75
frozenset
object —- X #,20
fstring, 11
f-string —— f-F/FE, 11
function -- B

annotations, 115
argument —-- %, 21
call, 21, 80
call, A HZEX, 80
generator -- 4 & 2%, 74,93
name, 114
object —- X #%,21,24,80,114
E 4,86
FX,93, 114
AP EEX21
function —- @%@ 145

function annotation —-— @#UI‘Z_F&, 145
future
statement —- iEA4],97

G

garbage collection —- 3r3% E U, 17
garbage collection —— 3r3% [E U5, 146
generator —-— éﬁk‘%&s 146

expression —-— %iﬁ?&,ﬁl

function —- %, 23,74,93

iterator —— #% X, 23,93

object —- X#%,29,74,75
generator —-- éﬁk‘%&s 146
generator expression —- 4 K EEFILR, 146
generator expression —- 4 K EEFKILR, 146
generator iterator —-— iﬁ%&lﬁﬁ%&, 146

GeneratorExit

5% 76,78
generic function —-- X & & ¥, 146
generic type —-— ?2@7146
GIL, 146
global
name 4§, 98
namespace -- w4 % i, 21
statement -—- i%@,93, 98
global interpreter lock —— & & # B 2 41,
146
H
hash
WE &, 35

hash F#&,5

hash-based pyc -- %%”ﬁ%fﬁ pyc, 146
hashable —-- _5]'9@%5‘,74

hashable —- E]'ﬂé\%?,l46

I

id
WE E A 1T

IDLE, 147

if
statement —- i%é],l(}l
XH#F, 107
EHRSAF, 73
FHRER, 86

immortal -- ZKAXTZ, 147

immutable -- Kﬁ@iﬁ%
object —— X£,19,72,74

¥ type, 72
immutable —- ;T:T’I?EXUL?K, 147
import
statement -- &4, 24,95
#F, 63

import path -- %)\ﬁ%ﬁé, 147
importer —- —%—)\‘%%, 147
ImportError

FH,95
importing -- £ A, 147
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in
operator, 85
x#F, 102
INDENT 4%, 6
indices () (slice 7‘7‘,/2) ,32
int
WE &%, 48
integer, 19
object —— Xt 4,19
KM, 19
interactive -- X &, 147
interpreted —- fBEA, 147
interpreter shutdown —- fEE & X[, 147
io
module, 28
is
operator, 85
is not
operator, 85
iterable —-- T“]’I%ﬁﬁ?&
., 87
iterable —- T’T%ﬁﬁ?@ 147
iterator —-- I%TJQ%&» 147

J

KFFEEHR, 14
Java

#=, 19
K

key function -— 4% %%, 148
keyword argument -- x4 F5¥, 148

L

lambda, 148
expression -- kAR, 86,116
A, 86
last_traceback (f£ sys 23 ¥), 32
LBYL, 148
len
WE ® 2, 19, 20, 45
lexical analyzer —-— ‘Lﬁ]&ﬁ\*ﬁg‘gs 148
list, 148
expression -- Kik#., 87, 89
object -- X#%,20,73,78,79,91
target, 90, 102
M4 target, 93
#2R,73
27,73
=, 73
W1E, target, 90
list comprehension —- %%k &H R, 148
loader —- j]ﬂ%ﬁ%%, 63
loader —- Ju##, 148
locale encoding —-— i%}% Bﬂﬂﬁ%@%ﬁ, 148

M

magic method —-— @7‘(%“4‘27 149
makefile () (B4EF B4), 28
mapping —-- Bﬂ%%
object —- X%, 20, 28,78,91
mapping -- B4, 149
match
case, 107
statement —- iE4], 107
meta path finder -- JLEZEH %, 149
metaclass —-— 7’57}}@,41
metaclass —-— 7@3@,149
method —-— jiff
call, 80
object -- Xt#£,22, 24,80
WE, 24
Bk, 153
AP EEX, 22
JEA, 149
method —- 3, 149
method resolution order —- ¥ & & #7 i )7,
149
module, 149
_ _main

, 56,123

array, 20

builtins, 123

collections, 20

dbm.gnu, 21

dbm. ndbm, 21

importing -- &N\, 95

io, 28

namespace -- W4 % i, 24

object —— X%, 24,78

sys, 103,123

¥ &, 18
module spec —-— fﬁﬁ%%ﬂ%, 63
module spec —-— Tﬁﬁ{%ﬂ%, 149
MRO, 149
mro() (type F %) ,27
mutable —- ET%EXT%

object —- X4, 20,90
mutable —- T’TS—%X‘T%’ 149

N

name, 7,55, 71
class, 116
function -- @%’k, 114
oy, 71
#E,55,90,95,96, 114, 116
4%, global, 98
L, 93
EHHE, 90
named tuple —- /E\—% ﬁ]éﬂ, 149
NameError
7,71
NameError (I*] _%3.7‘21"‘%6)’ 56
names
private, 71
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namespace —- 4% &[4, 55

global, 21

module, 24

4, 62
namespace —- & & i, 150
namespace package -- 4 % 64, 150
nested scope —-— ﬁ%i?f?fﬂﬁi,lso
new-style class —— 3%3&;%,150
NEWLINE 4%, 5, 101

None

object —- X%, 18,89
nonlocal

statement —- iE4], 98
not

operator, 85
not in

operator, 85
NotImplemented

object —— X4, 18
null

operation, 93

O
object —— X £,17

callable —- H W F X%, 21,79
class, 26,81, 116

F P EEX@%}(,N,&), 114
AP B R X Tr %, 22
k524, 26, 28, 81
&4 KA, 20
object -- Xt #,150
object.__match_args_ (ﬁﬂ%i/‘

=1
=

object._ _slots__ (V{JE@EE‘) , 39

open
W E 4 28
operation
null, 93
power, 81
Z 34| arithmetic, 81
Z B %A, 83
B H arithmetic, 81
BE %A, 81
A AR 1H, 85
AL, 82
operator
- (%), 81,82
s (FR%), 82
& (F=), 83
*(27), 82
*, 81
+ (he9), 81, 82
/ (#+41), 82

) .49

code, 28 //,82
dictionary —- FU,20, 26,35, 74,78, 91 <(h5),83
Ellipsis, 18 <<, 82
frame —- i, 31 <= 83
frozenset, 20 =83
function —- B, 21, 24,80, 114 ==, 83
generator —- 4 & &, 29, 74,75 >(k5),83
immutable —— AH &£, 19,72, 74 >=, 83
integer, 19 >>, 82
1list, 20, 73,78,79, 91 e (ar), 82
mapping —— B4t 20,28, 78,91 ~(BLFT), 83
method -- 7 i, 22, 24, 80 | (4),83
module, 24, 78 ~ (HiRkT), 81
mutable —— H &£, 20, 90 and, 85
None, 18, 89 in, 85
NotImplemented, 18 is, 85
sequence, 19, 28, 78, 79, 85,91, 102 is not, 85
set, 20,73 not, 85
slice —— ¥ A, 45 not in, 85
string, 78,79 or, 86
R A, 19 =B, 86
T4, 19,78, 79, 87 58, 87
W B & %, 24, 80 EH,33
A B 7 %, 24, 80 or
475, 20 operator, 86
B #, 32, 94, 103 4, 83
g%, 19 AL, 83
SE4A, 26, 28, 81 HER, 83
A7 /R, 19 ord
ok R, 7T WERH 19
¥ %, 18,28 output, 89
FEH 19 TRV, 89
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F)
parameter —- ﬂééﬁ
value, ZRAfEH, 115
B E L, 114
TR %, 79
parameter -—- ﬂ?é§,150
pass
statement -—- %%éﬂ,93
path
#F, 63
path based finder —- EFTHBEHNEXKE, 67
path based finder —— ¥ T HKAF &L A, 151
path entry —— BN H, 151
path entry finder —- E&%ﬁ)\tliiii%ﬁ,ISI
path entry hook -- &N H4F, 151

path-like object -- BFEx£, 151
PEP, 151
popen () (f£ os #3F), 28

portion —-— %ﬁﬁ}

4, 62
portion —— 4, 151
positional argument -- I & 5%, 151
pow

WE R, 47
power

operation, 81
primary, 78
print

WE R, 34

print () (M E &)

_str__ () ((F &7 %), 34
private

names, 71
procedure

call, 89
provisional API -- # & aPI, 151
provisional package —--— %5;%%5,151
Python 3000, 151
Python ¥ BEZ Y ; PEP
Python #BEZ I ; PEP
Python M EEZ; PEP
Python HBEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ Y ; PEP
Python M EEZ; PEP
Python HEEZ Y ; PEP
Python HBEZ Y ; PEP
Python #BEZ Y ; PEP
Python #BEZ I ; PEP
Python #EEZ I ; PEP
Python M EEZ; PEP
Python HBEZY; PEP
Python #EEZE P ; PEP
Python #BEZ Y ; PEP
Python #EEZ Y ; PEP 411, 151
Python HBEZ Y ; PEP 414, 10
Python HBEZ Y ; PEP 420,61, 62, 66,70, 150, 151

1,151

8, 84

236,97

238, 145

252, 38

255,75

278, 154
302, 61, 70, 148
308, 86
318,116, 117
328,70
338,70
342,75
343,49, 107, 143
362, 142, 151
366, 25,70
380,75

Python HBEZ I ; PEP 443, 146
Python ¥ EEZ N ; PEP 448,74, 80, 87
Python #HEZEY; PEP 451,70
Python HEEZ N ; PEP 483, 146
pPython ¥ 7 Z i) ; PEP 484, 43,92, 116, 141, 145,
146, 154
Python ¥IEZE N ; PEP 492,51,75,119, 142144
Python ¥ FEZEN; PEP 498,13, 145
Python #EEZE; PEP 519, 151
Python HFEZE; PEP 525,75, 142
Python #ERZE; PEP 526,92, 116, 141, 154
Python ¥ FRZE P ; PEP 530,73
Python #IEZ I ; PEP 560,41, 45
Python ﬁ%iﬁﬁ%@%; PEP 562, 38
Python ¥ FEZE; PEP 563,97,116
Python ¥FEZE; PEP 570, 115
Python HBEEZ I ; PEP 572,74, 86,110
Python ¥ IEZ I ; PEP 585, 146
Python ¥ HEZEN; PEP 614,115,117
Python HEEZ I ; PEP 617, 125
Python ¥ IEZE; PEP 626,31
Python HEEZ; PEP 634,49, 107,114
Python #HEZEY; PEP 636,107,114
Python #EEZE Y ; PEP 646,78,87,116
Python M EEZ; PEP 649,57
python #FEZE; PEP 683, 147
Python ¥EEZE; PEP 688,50
Python M IRZE P ; PEP 695,57, 99
Python #FEZ N ; PEP 3104, 98
Python ¥R ; PEP 3107, 116
Python ¥HEZ P ; PEP 3115,42,117
Python ¥ FEZE N ; PEP 3116, 154
Python HBEZ I ; PEP 3119,43
Python #EEZEY; PEP 3120,5
Python #EEZE Y ; PEP 3129, 116, 117
Python ¥ EEZ N ; PEP 3131,7
Python ¥ FEZE; PEP 3132, 91
Python M EEZ I ; PEP 3135,42
Python HHEZEN; PEP 3147, 26
Python ¥ HEZEN; PEP 3155, 152

PYTHONHASHSEED, 36
Pythonic, 152
PYTHONNODEBUGRANGES, 30
PYTHONPATH, 68

Q

qualified name -- [RE 4 #k, 152

R
rl

[ 46 F 45 8 FHE A, 10
r"

JR 46 F4F B FEE, 10
raise

statement —-— f&éﬂ,94
range

WE R4, 102

reference count —-- 3| t%, 152
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regular package —-— ﬁ?iﬁ%@,lSZ
replace() (codeobject F i) , 31
repr

WE &, 89

repr () (M E &)
__repr__ () (3 %7 ik), 34
restricted
#AT, 58
return
statement -- B4, 93, 104, 105

round

W E K, 48
S

send() (coroutine ¥ i) ,51
send () (generator j?%E) , 76
sequence, 152

object —- Xt#&,19,28,78,79,85,91,102

48,78
set
object -- X £, 20,73
#eAX,73
27,73
set comprehension -- %é\?ﬁ%?&, 153
simple
statement -—- fgéﬁ,89
single dispatch —- ﬁéﬁ%ﬁ&,153
slice —- ﬁﬂ}+,79
object —- X %,45
WERH, 32
slice —- ]k, 153
soft deprecated —- %k;?ﬂ1,153
space, 6
special method —- HFFkF %, 153
start (M1 2 £ B bE), 32,79
statement —- %Eéﬂ
assert, 92
async def, 117
async for, 117
async with, 118
break, 95, 102, 104, 105
class, 116
compound, 101
continue, 95, 102, 104, 105
def, 114
del, 33,93
expression -- XiAR, 89
for, 95, 102
future, 97
global, 93,98
if, 102
import, 24, 95
match, 107
nonlocal, 98

try, 32,103

type, 98

&35, 95, 102

while, 95, 102

with, 49, 105

I, 20, 90

BE, R, Ol

WE, AR, 92

yield, 93
statement -- B4, 153

static type checker -- ﬁ?%}ﬁéﬁﬁﬁ@éﬁ%&

stderr (f£ sys 2 F), 28
stdin (f£ sys $3P), 28
stdio, 28
stdout (fE sys 2 P), 28
step (W1 2 £ &), 32, 79
stop (W1 R 2t % 1), 32,79
StopAsyncIteration
T
StopIteration
F%,76,93
string
__format__ () (}f &%), 34
_str__ () Y& Fik), 34
conversion, 34, 89
object -- Xt#%,78,79
AAZ 3, 19
WHEFEHE, 11
48,79
BANFEE, 11
strong reference -- H&E|JH, 153
suite, 101
sys
module, 103, 123
sys.exc_info, 32
sys.exception, 32
sys.last_traceback, 32
sys.meta_path, 63
sys.modules, 63
sys.path, 68
sys.path_hooks, 68
sys.path_importer_cache, 68
sys.stderr, 28
sys.stdin, 28
sys.stdout, 28
SystemExit (] EFF%F), 58

T

tab, 6

target, 90
list, 90, 102
list J&1E, 90
list, M4, 93
Ml k&, 93

153

pass, 93 aFr 4, 95
raise, 94 tb_frame (B &), 32
return, 93, 104, 105 tb_frame (traceback JB) ,32
simple, 89 tb_lasti (B FH), 32
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tb_lasti (traceback E%%ﬁ) , 32
tb_lineno (W /&), 32

tb_lineno (traceback JB) ,32
tb_next (B E M), 32

tb_next (traceback BEBM) ,32
text encoding -- }tjiﬂ%ﬁgﬁgit,153
text file —- izkiﬁ:» 153

throw() (coroutine F# ) ,52
throw() (generator F i) ,76
triple-quoted string -- =5 B F4F &, 153
triple—quoted string -- =8| BF&%H,9
True, 19
try
statement —-- iE4], 32,103
type, 18, 154
immutable —- RE L £ $#iE, 72
statement —-- 4], 98
WERH, 17,41
R, 18
#iE, 18
type alias -- XA ¥4, 154
type hint —- K& F#, 154
TypeError
R, 81
U
'

FARETHMEI
FREFHMEO

UnboundLocalError, 56

Unicode, 19

Unicode Consortium, 9

universal newlines —- i Jf#4T, 154
UNIX, 123

Vv

value, 74

2k A parameter —— F &, 115
ValueError

B, 82

values

u"

writing, 89
variable
free, 56
variable annotation -- éiﬁiﬁﬁi£,154
TCHE
#T, 63
TERET, 41
To4
object —- X%, 19,78,79, 87
B4, 19
7,19, 72
TL# T, 63
NS H FFEME, 13
KT, 8
as, 95, 103, 105, 107
async, 117

HE

await, 81, 117
case, 107

elif, 102
else, 95, 102104
except, 103
except_star, 104
finally, 93, 95, 103, 105
from, 74, 95

if, 107

in, 102

yield, 74

method -- ¥ &, 24

WERK

abs, 48

call, 80

chr, 19
divmod, 47
eval, 98, 124
exec, 98
float, 48
hash, 35

id, 17

int, 48
len, 19, 20, 45
object -- X%, 24,80
open, 28

ord, 19

pow, 47
print, 34
range, 102
repr, 89
round, 48
slice —— ¥ 4,32
type, 17,41
2,48
FHE, 34
%, 98

WE 7 %

call, 80
object —— X £, 24,80

WA KA, 28
H, 82

4,6
AR, 14

1 K, 19, 20,79

B

B, 91

attribute —- B, 93
target, 93
target list, 93

Ju, 82
4, 61,150

ad

namespace —- 4% X [d], 62

portion —-- B4, 62
&AL, 62

or, 83
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E 4
function -- B, 86
TR#RKFHEME, 13
TH#HKEFEM 13
21
T4, 19
#E
arithmetic operation, 81
%L operation, 81
a5 Fr e, 9
RAALF4, 6
B, 81
B %, 4
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